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Pabouas nporpamma coctasiena Ha ocHoe @I'OC BO mo HampaBneHHIO MOATOTOBKH
13.03.01 TenmosHepreTHka W TEIUIOTEXHMKA, YTBEpKIeHHOro mnpukazoM MOuH P® ot
01.10.2015 Ne 1081.

PaGouqas 1iporpaMma paceMoTpeHa 1 o100peHa Ha 3aceaHii KadePbl TeNIQTeXHHYECKHX
H JHEpreTHYeCKuX cuereM «25» centadps 2018 r.. mpotokon Ne 2.

3as. kades /E.B. AranuToB /

PaGouas nporpamMma 0100peHa METOANYECKOH KOMHCCHEH HHCTHTYTA SHEPIeTHKH W aBTO-
MaTH3HPOBAHHEIX CHCTeM «26» cenTsabpa 2018 r., npotokon Ne |. |

IMpeacenarens { C.W. JlyxpsinOB /

Pabouwas nporpamMma cocrasiiexa: 3an. kadeapaoit TuIC, A.1.H., 101EHT

.B. AranuTtos /

Perensent: 3aM. He /JZCT ITAO «MMK», K.T.H.

/ B.H. Muxaiinosckuii /
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JIueT perucrpauny n3MEeHEHMI i IOMOTHEHHEH

Ne Pasnen Kparxoe conepxanue Jara, Ne [Moamuce
/o PITT HU3MEHEHHS/ OO THEHIS IpPOTOKONa | 3aB.Kadempoit
(Momymst) 3acelaHust
Kadenpsl /
1 9 AKXTyanu3alus MaTepUalbHO- Ne2 /
TEXHHYECKOT0 00€CIIeUCHUs IMCIMILTHEEL | 8.10.2019e—r——
2 8 AKTyanusanus yae6HO-METOMHIECKOTO i Nel / /
HH(POPMAIHOHHOrO 06ecIeyeH s 1.09.2020 r. /
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1 llesn ocBOeHMH 1M CUMIIJIMHBI

[lensiMmu  OCBOCHHS  JUCHUIUIMHBI  «DHEPreTHYECKHE  CHCTEMBI  OOCCIICUCHUS
KUZHEJEATEIIbHOCTH » SIBIISIFOTCSL:
pa3BUTHE Yy CTYJEHTOB JIMYHOCTHBIX KA4eCTB, a TaKke (OPMUPOBAHHE OOIMICKYIbTYPHBIX U
po)eCCHOHANIBHBIX KOMIIETCHIIMM B CcOOTBeTCTBHM ¢ TpeboBanusimu  OI'OC BO mo
HanpasieHuio noAarotoBku 13.03.01 TemmosnepreTuka M TEMIOTEXHUKA, MPO(UITH MOITOTOBKH
— DHeprooOecneYeHne IpeIpUsTUH.

3aa4n TUCIUTUTMHEI — YCBOSHUE 00yYarOIIMMHUCS:

- OCHOBHBIX pa3/IeJIOB PEIMETA;

- HEpPa3pbIBHOM CBS3M CHUCTEM DJHEProoOecleueHus 4YeIOBEKa C MPOMBIIIICHHBIMHU
MPOU3BOJIUTENIAIMA M TMOTPEOUTENIIMU DHEPrOHOCHUTENEH, peXUMaMu noTpedieHus u
MIPOM3BOJICTBA SHEPTOHOCUTENICH, TOBBIIICHHE Y(HD(HEKTUBHOCTH CTETICHH WX MCIIOJIb30BAHHS,

- BOIIPOCOB HAJIEKHOCTHU HKCIUTyaTallil 00OPYJOBaHUs CETed, CUCTEM U UX SJIEMEHTOB C
Y4€TOM TEXHOJIOTUH MPOU3BOJICTBA;

2 Mecto qucuuuinHbl B ctpykrype OOII 6akanaBpuara

Pabouas mporpamma ydueonoi nucuuruinabl b1.B.J1B.03.01 «9HepreTndeckne cCuCTeMBbI
o0ecrnevueHus KU3HEEATeIbHOCTH BXOUT B BApUATUBHYIO YacTh O0510ka 1 oO6pa3zoBaTenbHOM
MPOTPAMMBI.

WN3ydyenne  mucturuiiHel — Oa3upyercs Ha  3HAHUSAX, YMEHHMSIX W HaBBIKaX,
c(hOpMUPOBAHHBIX B PE3YJIbTATE WU3yUYCHUS TUCHIUTLINH:

«['upporazoquHaMuKa —ypaBHEHHE HEPA3pbIBHOCTH, CIJIOIIHOCTH;

«TexHuuecKast TEPMOMHAMUKA)» - TEMa BIIaXHBIN BO31yX, N-d quarpamma;
«TemnnmomaccooOmen» - 3akoHbl @ypne, HpioTona — Puxmana, Credana-bonbsiimana,
KpUTEPHUAIbHBIE YPABHEHHUS TEIJIONIEPEAAYH.

JucuunmuHa «HEPreTUYeCKUe CUCTEMbl 00eCTIeYCHHs JKU3HEACSITENbHOCTHY CIIYKHUT
OCHOBOW 11 OCBOCHHS JUCHHUIUIMH: «TeXHOJIOrMYECKUE SHEPrOHOCUTENN MPEANPUITHI,
«OHeprocOepekeHne B TEIJIOIHEPTETUKE U TETIIIOTEXHOIOTUIX ».



3 Komnerenunu oOy4yawomerocsi, (opmupyembie B pe3yabTare OCBOCHHS

AMCUUIJIMHBI (MOIYJIs1)

U IUIaHUpYyeMble pPe3yJabTaThbl 00y4eHHs

B pesynbrare ocBOeHUS TUCIUTUINHBI (MOIYIS) «DHEPreTUIECKHE CHCTEMbI 00eCTIeUeHUS
KU3ZHEJEATEIIbHOCTHY 00y4aIOUIUiiCcs T0JKEH 001a1aTh CIEAYIOIUMU KOMIIETEHIIUAMU:

CtpyKTypHBII
JIEMEHT

KOMIICTCHII N

[Tnanupyemsble pe3ynbTaThl 00y4YeHHUS

OIIK -2 - cnocoOHOCTBIO IeMOHCTPUPOBATH 0a30BbIe 3HAHMS B 00J1aCTH
€CTeCTBEHHOHAYYHBIX JUCIHUIINH, TOTOBHOCTHIO BBISIBJISATH €CTECTBEHHOHAYYHY IO
CYLIHOCTH MP00J1eM, BOSHUKAKIIMX B X0/1€e MPodeccHOHAIBLHOM 1eATeILHOCTH;
NPUMEHATH JIJIsl X pa3pelleHusi OCHOBHbIE 3AKOHbI €CTECTBO3HAHUS, METObI
MATeMaTH4YeCKOIr0 aHAJIN3a U MO/IeJTUPOBAHUS, TEOPETHYECKOI0 H
IKCHEPUMEHTAJIBHOI0 HCCJIeI0BAHUS

3HaTh:

- OCHOBHBIC OIIPCACIICHUS U ITIOHATUS B obnactu
CCTCCTBCHHOHAYYHBIX JUCHUIIJIMH, MCTOJAbI pPCHICHUA TUIIOBBIX
3aJlad 110 U3BCCTHBIM AJITOPHUTMaM U IIpaBHJIAM.

YMmers:

- 00BICHATH TUIIUYHBIE MOJCIN 3aJa4 B obOyactu 0€30I1acCHOCTH
JHEPreTHYCCKUX CUCTEM JKU3HEICATECIBHOCTH

- pacrio3HaBathb YPPEKTUBHOE pelieHue OT HeAPPEKTUBHOTO, IIPH
pelieHnH 3aa4 B 00JacTH 0€30MaCHOCTH SHEPTETUUYECKHX CUCTEM
KU3HEACATCIIBHOCTHU

Bnaners:

- OCHOBHBIMH METOJAMH MaTEMAaTHYECKOI'0 aHAIN3a U
MOJICJIUPOBAHUS B 00J1aCTH 0€30MMaCHOCTH YHEPTETUUECKUX CUCTEM
JKU3HEAEATEILHOCTH

- crmoco0amMu IEMOHCTPAIIUU YMEHUS aHAITM3UPOBATH CITOCOOBI
TEOPETUYECKOTO U IKCIIEPUMEHTAIHHOTO UCCIIEIOBAHMS B 00JIaCTH
JAHHOM JHUCITATIINHEI

-BO3MOXKHOCTBIO MEXJAUCHUITMHAPHOTO TPUMEHEHHs] 3HAHUNA B
PoPECCHOHAIBHON e TETHHOCTH

JHEPro- u pecypcocoe

ITK-9 cnocoO0HOCTBLIO 00ecnIeYnBaTh COOII0OAEHE DKOJIOrHYecKoi 0e30IMacCHOCTH HA
NMPOU3BO/JCTBE U MJIAHUPOBATH IKO3ANIMTHbIE MEPONIPUATHS U MEPONPUATHS 11O

CKCHMIO HA MPOU3BOJACTBE

3HaTh:

- OCHOBHBIC OITPCACIICHUA U ITIOHATHUA

B 00JIACTH SHEPrOCOEPETAIONINX U SKOJIOTHIESCKH MEPOIIPHITUI
- MCTOJBI pCHICHUSA NMPAKTUYCCKUX 3a/1a4d B YCIIOBUAX
poeCCUOHATILHOMN IEATSILHOCTH B 00JIACTH KO3AITUTHI U
YHEPTro- U PeCypcocOeperKeHHs Ha MPOU3BOICTBE

YMeTs:

-BBIICTISITh HEOOXOAUMBIE MEPOTIPUATHS B 00JIACTH IKOJIOTHYECKOM
0€30MacCHOCTH U PECYpPCOCOEPEKEHHUS JIJIST IHEPTETUICCKUX CUCTEM
KHU3HEIEeATEILHOCTH

- pacrio3HaBaTh 3P (PEeKTUBHOE peleHue OT HeIPPEKTUBHOTO B
00J1aCTH SHEPTreTUYECKUX CUCTEM KU3HEIEATEIIbHOCTH

-IIpPUMCHSATH 3HAaHHA B o0macTu OHEPICTUYCCKNX CUCTEM
KHU3HENIEATEIIbHOCTH B CBOEH MPO(heCcCHOHAIbHON AEATENbHOCTH

Bnaners:

- CIOCO0aMM IEMOHCTPAIH YMEHHUS aHAIN3UPOBATh CHTYAIHIO 10
DKO3AIIHUTE U IYHEPro- U PecypcocOepekeHHIO Ha IIPOM3BOICTBE

- HaBBIKAMH ¥ METOAMKAaMH PELICHUS MPAKTUYECKUX 33/1a4 10
HKO3AIIHTE U YHEPro- U PeCypcocOEpekeHHIO Ha IIPOM3BOICTBE JUIS
CBOEH NpodecCHOHATBHON eI TETbHOCTH




4 CTpyKTYpa U coiepKaHue AUCUMILIMHBI «JHepreTU4ecKue CucTeMbl o0ecniedeHHs ;KU3He1esITeIbHOCTH

OOm1ast TPyI0EMKOCTh IUCIUILTAHBI COCTABISIET 3 3aueTHBIX enHUIBl — 108 akaz. 4acoB, B TOM 4ncIie:
— KOHTakTHas pabora — 8,7 akaj. 4acos;
- ayauTopHas paboTa — 8 akaj. 4acos;

- BHeayaurtopHas —0,7 akan. yaca

— caMocTosTeNnbHas padoTa — 95,4 akan. Jac.

AynutopHas
KOHTaKTHas
pabora

(B akaj. Jyacax)

dopma TeKyIIero
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Paznen 1. Ilonstue o6 3HEepreTnyecKux 4
CUCTEMAX >KM3HENEATEIbHOCTH YEJI0BEKA
Tema 1.1. KomdopTHbie ycnoBus CamocTosTenbHOe n3yuyenue| Texymmit KoHTpoIb | OTTK-2—
KHU3HEICITEIHOCTH 4YEJI0BEUECKOTO 411 15 |yueOGHON M Hay4yHOM JNMTEPATYpPHI|yCIEBAEMOCTH 3yB
OpraHu3Ma [AKPNel]
HTroro no paspeay 1. 411 15
Paznen 2. CucteMsl oOecnieueHust 4
KHU3HEJESATEIbHOCTH
CamocrosiTenpHOE n3yuyenue|[Iposepka OIIK-2
Tema 2.1. Cucremsl OTOIIIEHUS N . .
HDOMBIILTCHHBIX e IIPHSITHiA: 411 2/21 20 |yueOHOW ¥ Hay4yHOM JUTepaTypbl|MHIUBUAYAJIbHBIX 3aJaHUI |— 3YB,
P peaIp ' [AKPNel]
CamocTosiTenbHOe nzyuenue|[Iposepka OIIK-2
Tema 2.2. CructeMbl BEHTUIISLIUT 4|1 20 yueOHOW W Hay4YHOM JHUTepaTypbl| UHAUBUAYAJIbHBIX 33JaHUH |— 3B,
MIPOMBILITICHHBIX IIPEANPUATHN [AKPNe2] I1K -9
VB




AynuropHas
KOHTaKTHasi
pabora

(B akaj. yacax)

dopma TeKyIIero
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CamocTosiTenbHOoe nuzyuenue|[IpoBepka OIIK-2
Tema 2.3. Cucremsl 41 29U 20 y4yeOHOM W HaydyHOW JIMTEpaTypbl| MHIMBUAYAIbHBIX 3alaHUM |—  3YB,
KOHIUIIMOHHUPOBAHUS [AKPNe2] IIK -9
VB
. CamocTosiTenbHoe nuzyuenue|[IpoBepka OIIK-2
Tema 2.4. CucTemb! X03AHCTBCHRO- yueOHOW W Hay4dHOU JII/ITe]C}),;ITprI I/IIE);[HBII/)II[yanLHLIX 3a1aHUI 3yB
IIUTHEBOT0 BOJOCHAOKEHMUSI 4 10 - .
A [AKPNe3] MK -9
PEIIPUATHS
VB
CamocTosTenbHOe nzydenue| Texymuit KoHTpoIk | OITK-2
Tema 2.5. Cuctembl OBITOBOIO TOpSYEro 4 10.4 y4yeOHOM W HaydyHOW JIMTEpaTyphl|yCIEeBAEMOCTH —3yB,
BOJIOCHA0KEHHS " |[AKPNe3, U/13] I1K -9
VB
Hroro no pazneny 2. 413 4/41 | 80,4
IIpomexyTouHas
HToro mo tucuumnjainHe 4 | 4 4/41 | 954 arrectanus (3a4er ¢
OLIEHKOM)




5 O6pa3oBaTesibHbIe H MHPOPMAIHOHHBIE TEXHOJIOTH

s pemeHus npenrycMOTPEHHBIX BUJOB Y4€OHON paOOThl MPU M3YyYCHUH JUCHUIUTMHBI
«JHepreTH4YecKue  CHCTeMbl  o0ecleYeHUsl  KH3HEJesiTeIbHOCTH» B KadecTBe
00pa30BaTeNbHbIX TEXHOJOTUMI HCIHOJB3YIOTCS KaK TpaJULUOHHBIE, TaK W MOAYJIBHO -
KOMIIETCHTHOCTHBIE TEXHOJIOTHHU.

LlensiMmu 00pa3zoBaTeIbHBIX U HHPOPMAITMOHHBIX TEXHOJIOTUHN SBISIIOTCS:

- AKTUBU3UPOBAHHME MBILIUIEHUS 00y4aIOLIUXCS;

- (hopMupoBaHHE UHTEPECA K U3y4YaeMOMY MaTepHay;

- Pa3BUTHE UHTEJJIEKTA U TBOPUECKUX CIIOCOOHOCTEH 00Yy4aroLIXCsl.

JIeKIIMOHHBIN MaTepuan 3akperuisieTcs Ha JabopaTOpHBIX padoTax, TAe MPUMEHSETCS
COBMECTHasl JEATEIbHOCTh CTYIEHTOB B IpYyINle, HalpaBleHHas Ha pelleHue oOuiei 3anadn
IyTEM CJIOXKEHUS pPEe3y/lbTaTOB MHAMBUAYAJIbHON pabOThl ujaeHOB rpynnbl. [ns pasButrus u
COBEPILEHCTBOBAHMS ~ KOMMYHMKATHBHBIX  CHOCOOHOCTEH  CTYAE€HTOB  OpraHU3yITCS
NPaKTUYECKHE 3aHSATHS B BHJE JUCKYCCHH, aHaNIMW3a peAbHBIX IMPOOJIIEMHBIX CHUTYyallMil
MEXIUCUUIUIMHAPHBIX CBSI3eH M3 pa3IMyYHBIX obOjacTell B KOHTEKCTE pellaeMod 3ajauu.
[lepenaua HEOOXOIUMBIX TEOPETHUECKUX 3HAHWUN M (OPMHPOBAHUE NPEACTABICHUN MO KypCy
IPOMCXOIUT C NPUMEHEHUEM MYJIbTUMeNUHHOro obopynoBaHusa. Ha 3aHATHSAX BHeIPSIOTCA
Takue MH(OPMALIOHHBIE TEXHOJOIMH, KaK MCIOJIb30BAHUE Ha 3aHATUSAX SJIEKTPOHHBIX H3JaHHH
(uTeHME JIEKIMA C HWCIMOJB30BaHUEM CIANA-TIPEe3eHTalri, JJIEKTPOHHOTO Kypca JIeKIHi,
rpaduueckux oOBEKTOB, BUIICO- ayauo- Marepuanos (depe3 Murepuer).CamocrosTenbHas paboTa
CTUMYJIMPYET CTYAEHTOB K CaMOCTOSITEIbHOM IpopabOTKE TEM B TPOLECCE HaIUCaAHUS
pedeparoB, MOATOTOBKM K JAUCKYCCUSM, K KOHTPOJBbHBIM PaboTaM M TECTHUPOBAHUIO. DTallbl
IIO3HABATEIIBHON JIESTEIBHOCTA CTYJAEHTOB IPEAIOJIAraloT IOCIEI0BATEIbHO ITOCTAaHOBKY
UHTEpecyrollel X MpoOJeMbl, BBIIBUKEHUE TMIIOTE3 MPHU €€ PELICHUH, BbIpaKEHHE pPEIICHUs
TUIIOTE3bl HAYYHBIM SI3BIKOM, a TAK)XKe pean3alusi MpoayKTa B BUJE MyOIMYHOTO BBICTYILIEHUS,
JIOKJIaa WM mpe3eHTanuu. KoppekTupoBkHM 00pa3oBaTeNnbHOTO IMpolecca IMPOXOIAUT C
MCIIOJIb30BaHNE 0OpaTHOM CBS3M MEXAY MpernojaBaTesieM U 00y4arolUMUCs Ha KOHCYJIbTAIUX,
a Tak)Ke IIPHU TEKYILLEM U IIPOMEKYTOYHOM KOHTPOJIE.

6 YueOHO-MeTOAMYeCKOe 00ecleyeHne CaMOCTOSITeIbHOM padoThl CTY/ICHTOB

IIpumepHbIe BONPOCHI ayIMTOPHBIX KOHTPOJIbHBIX padot (AKP)
AKPNel
UTo NOHMMAIOT MTOJI MUKPOKJIMMATUYECKUMHU YCIOBUSIMU?
1. Temmeparypy B HOMEIIEHUH;
2. OTHOCHUTENBHYIO BIAKHOCTH B IOMEIIICHUN;
3. Coueranue temneparypa, OTHOCUTENIBHOM BIQXKHOCTU M CKOPOCTH ABMKEHHSI BO3TyXa

Tperbe ycii0BHe KOM(POPTHOCTH COOTBETCTBYET IOJIOKCHUIO::
1. napamempul 6HympernHe20 MUKPOKIUMAMA OONHCHBL ObIMb 0OUHAKOBLIMU O/ BCEX,
2. napamempbl 6HYMPEHHE20 MUKPOKIUMAMA OO0JNCHbI COOMEEMCME08aMb CAHUMAPHLIM
HOpMaM,
3. napamempvl  HYmMpeHHe20  MUKPOKAUMAMA  OOJMNCHbI  UMEMb  803MONCHOCHb
UHOUBUOYATLHO20 Pe2YIUPOBAHUSL

PaGouee mecTo 3710:

1. YuacTok momernieHus, rae pabounii HaXOUTCsl BCe cBoe pabouee Bpemst

2. Y4acTok moMemeHus, riae paboduii OCYIIECTBIISIET CBOIO TPYAOBYIO I€ATEILHOCTD
3. Bces momanp momMenieHus, rjae pabounii HAXOIUTCS B TE€YEHUE pabodeil CMEHBI U
OCYIIIECTBIISIET CBOIO TPYIOBYIO JIESATEIBHOCTh



K kareropuu paboT cpenHeil TSKeCTH OTHOCATCS pabOThI ¢ 3aTpaTON YHEPTUU:
1. <175 Br;
2. > 175 Br;
3. >290 Br

JlomycTHMBIe BEIMYUHBI ITOKA3aTeIe MUKPOKIMMATa YCTAHABIUBAIOTCS 10!

| TeXHOIOTHYECKUM TPeOOBaHUSIM

2. 9KOHOMHYECKHA 00OCHOBAHHBIM MPUIHHAM

3. TEXHOJIOTHYECKUM TPEOOBAHHSIM M SKOHOMHUYECKHA 0OOCHOBAHHBIM MPUYHHAM

- JIns pacyera MUKpOKIIMMATa y MPOMBIIUIEHHBIX 34aHUI B XOJIOIHBIN IIEPUOL,
CpEeHECYTOYHAsl HAapy)KHas TeMIeparypa INPUHUMACTCS:

1. 10°C;
2. 8°C;
3. 0°C

I[JISI pacucTa MUKPOKJIMMATA Yy KHJIBIX U 06III€CTB€HHI>IX 31121HPII>1 B XOHOHHLIﬁ nepuoa BpEMA
roa CpCAHECYTOYHAA HAPYKHAA TCMIICPpATypa HNPHUHUMACTCA:

1.10°C;
2. 8°C;
3. 0°C

-B XOHOHHLIﬁ nepuon roga oriTuMaJibHast TEMIIEpaTypa BO3Ayxa I TSDKENoM pa6OTLI
COCTaBJIACT:

1.20—23 °C;
2.17—20 °C;
3. 16-18°C

- K xakoii kareropuu pabot oTHOCUTCS paboTa, CBsI3aHHAs C X0AbOOM, MEPEHOCKON TAXKECTEN 10
10 Kr 1 conpoBoXKAatoLIasicd YMEPEHHBIM (PU3MUECKUM HaNpsKEeHUEM?

1. Kk kKareropuu Jierkux pador;

2. K KaTeropuu TsKeJbIX paboT;

3. K KaTeropuu cpeaHeu TsxecTu padoT.
- OnTuManbHasi OTHOCHUTENBHAS BIAXKHOCTD COIVIACHO CAHUTAapPHBIM HOPMaM COCTaBIISIET:

1. 20-30% ;

2. 40=60% ;

3. 70-80%
- [l co3nanus OIaronpHsTHBIX YCIOBUI BO3IYLIHOW Cpeibl B MOMEIIEHUSX BO3TyXOO0OMEH
Ha OJHOTO YEIOBEKA HOJKEH OBITh:

1. 20-60 m3/u;
2. 30-70 m3/q;
3. 40-80 M*/u

- JIns co3manusi OIaronmpHsITHRIX YCIOBHM BO3IYIIHOW CpPeIbl B MOMEMICHUSX  KOHIICHTPAIIHS
YIJIEKHCIIOTO ra3a He JOJKHA IIPEBBIIATh

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

- Kakoif myTh mocTyruieHus BpeHbIX BEIIECTB B OPraHU3M YeJoBeKa Hanboiee omaceH?
1. depe3 HEMOBpEKACHHBIE KOKHBIEC TTOKPOBHI;
2. dYepe3 CIU3UCTBIC 000JIOUKH;
3. 4yepe3 opraHbl JAbIXaHHs

- 30BITKOM SIBHOU TEIUIOTHI HA3BIBACTCSI:



1. M30bITOYHAS TEIIIOTA,

2. Bcs moctynuBIas TETUIOTA;

3. Pa3HOCTP MEXAy CYMMapHBIMH TIOCTYIUICHHUSMH SIBHOM TEIUIOTBI U CYMMAapHBIMHU
TETUIOTIOTEPSIMU B IIOMEIIICHHU.

- He3naumrenpHast MHTEHCUBHOCTh TCHJ’IOBBII[CJ'IGHI/II\/’I IIOMCIICHUA

1. <23 BT/M3;

2. >23 BT/M3;

3. 23 Bowm®
AKPNe2

- Koadduuuent Ttemnoornaun Ha BHYTPEHHEH NMOBEPXHOCTSAX OTPaXXACHUH «, COCTABIISET:
1. 5,7 Br/(m*-°C);

2. 8.7B1/(M*-°C);

3. 23 Br/(m?-°C)

- COHpOTI/IBHeHI/Iﬁ TCILIONCPCAAUC AJII OKOHHBIX KOHCTPYKI_II/Iﬁ MAaKCHUMAJIbHO JJIA:

1. OguHApHOTO OCTEKJIEHUS C YTEIUIUTENEM;
2. JIBOMHOTO OCTCKIICHUS,;
3. TpoHHOro OCTEKIEHUS

- ConpoTUBIIEHUH TEIIoNEepeaade sl HApYKHBIX OTPaXACHUHN JOJIKHO COCTABIIATH:
1.0,5 m?-°C)/Br;

2.2 m? -°C)/BT;

3.4 M%-°C)/Br

- Pacuernas Ttemmeparypa HapyXXHOro BO3AyXa f; OTOINIEHHs [ I. MarHuToropcka
COCTAaBJISIET:

1. t=-34°C;
2. t=-30°C;
3. =-28°C

- Bopasuble cucTeMBl OTOIUICHHS HWMEIOT Tiepen JApyruMH (TapoBBIMU, BO3YIIHBIMH,
paaualMOHHBIMU) PSi MPEUMYIIECTB!

1. bonpImas TEIIOEMKOCTh BOJEI KaK TEINIOHOCUTEIIS,

2. MeHbllIee 3HAYEHHE BSI3KOCTH TEIIOHOCHTEIIS;

3. MeHnbias CKOPOCTh ABUKEHUS TEIIIOHOCUTENS

- EcrecTBeHHast BEHTHIISAIUS  TIOJpa3yMeEBaeT:
1.Mcnonb30Banue 000py10BaHus U IPHOOPOB, MO3BOJISIOMINX MTEPEMEIIATh BO3IYX;
2.IlepemerieHrie BO3ayxa BCICACTBHE Pa3HOCTH TEMIIEPATYD;
3.Ilepemerienue Bo3gyxa u3- 3a BeTpa

- [IpuTouyHas cucreMa BEHTUIISILIAMA CITYXKHUT IS
1.Vaanenuss w3 moMeNIeHUs 3arpsiI3HEHHOTO BO31yXa;
2.ITomaum cBexxero Bo3yxa B IOMEIICHHUE,
3.YnaneHus M3 NOMEILIEHUS HArpeToro Bo3ayxa



- MecTHast BBITSDKHASI BEHTHIIALIMS IpeHa3HAueHa JIJIs:

1. ynaneHust BpeIHbIX BEIIECTB HEMOCPEICTBEHHO Y MECT UX BBIJICIICHNUS;
2. yIaleHus BpeIHbIX BEIIECTB U3 BCEr0 MOMEIICHHUS;

3. yaneHusi BpEIHbIX BEIIECTB B OCOOBIX CITydasx

- Pacxox mpurounoro Bosayxa L, m*/4 onpenersiror:

1. JIns Terioro, XOJI0AHOTO IEPHOIOB;

2. Jlnst mepexoHoro Mepuoa;

3. s Temoro, X0JIOIHOTO M IMEPEXOJHOTO MEPHUO/a;

- CruT cucrema —a3To:

1. JIByxKaMepHbIi XOJI0UIbHUK;
2. JIByXKaMepHbI KOHAUIIMOHED;
3. JIByxOmounbIii eH

- [l TOr0, 4TOOBI KUAKOCTD 3aKHUIIENIa IPU HU3KOW TeMIIepaType He00X0UMO:
1. IToBBICUTE AaBIICHUE;

2. IloHn3uTh HaBleHuE;

3. IlonnepkuBaTh NOCTOSIHHOE JABJICHUE

AKPNe3

- AnrabaTHBIN METOJ| YBJIaXKHEHUS BO3AyXa MPOUCXOIUT IPH:
1. h= const;

2. t=const;

3. P=const

- Y110B0i# K03 UIMEHT U3MEHEHUS COCTOSTHUS - 3TO:

1. e = Ah/At;
2. e = Ad/Ah;
3. ¢ = Ah/Ad

- K x03s1#icTBEeHHO- TUTHEBOMY BOJIOCHA0KEHHUIO HE OTHOCUTCSI:

1. Ucnionb30BaHue BOABI JUIsl TOMBIBKY pa0OTAIOIUX HA MPEANPUATUSIX
B JYIIEBBIX U YMBIBAJIbHBIX YCTAaHOBKAX;

2. Mcnionb30BaHue BOJBI U1 OXJIAXAECHUS ITPOMBIIIJIEHHBIX arperaTos;

3. Mcrionb30Banue BOABI LTS TTOJIMBA 3€JIEHBIX HACAKICHUN

- ’KecTKOCTh BOABI 00YCITaBIIMBACTCS COJICPIKAHUEM COJICH:
1. Kanpuus u HaTpus;

2. Harpus u maprasnma;

3. Kanpumsa u maraus

- B x0351iCTBEHHO-TTUTHEBOM BOJIE COACPKAHKE JKee3a TOJKHO OBbITh:
1. 1.3 mr/m;

2. 0.3 mr/m;

3. 0 mr/m.

- O60pOTHOE BOJAOCHAOXKEHHUE - ITO:
1. [Tpou3BO/ICTBEHHBIN BOAOMPOBOJA, KOTJAa BOJA TIOCJIE HCIOJIb30BAHUS
cOpaceIBacTCs B KAaHATM3AIIHIO;

HanpsAMYyIo



2. Boga, ucnonp3oBaHHass B TEXHOJOTHU OIHOTO IIexXa, He cOpachiBaeTcs cpasy B
KaHAJIN3aIMIO, a HCIIOJIB3YEeTCs Ha IPYrHe TEXHOJIOTHUSCKUE HYXKIBI, 1O IIEH0YKE;

3. ObopotHoe BomocHaOkeHue. Boma momaércss U3 MECTHOTO OYMCTHOTO COOPYXKEHHS Ha
IPOU3BOJICTBCHHO-TEXHOJIOTHYECKUE HYKABI 110 TPYOOIPOBOAY, HCIONB3YETCS M YXOIHT
00paTHO B OYMCTHOE COOPYKEHHUE 10 TPyOOIIPOBOTY

- 3aKkppITasi CHCTEMa TOPSYEero BOJOMPOBOIA — ITO KOT/Ia:

1. Boay Gepyt u3 ob6paTHOro TpyoOIpoBoa TEIIOCETH HEMOCPEICTBEHHO, HAIPSIMYIO;
2. Boja HarpeBaeTcs ¢ MOMOIIBIO BOJOHATPEBATENICH-TEINIO0OMEHHUKOB (00i1epoB);

3. HarpeB Bojbl BOZOTPEHHOM KOJIOHKON

- I[J'ISI KoaryJjsinu BOAbI UCITIOJIB3YIOT XHUMHYSCKHUI pEarcHT:
Aly(SO4)3

1.
2. Nap(SO4)
3. Ca(SO4)

IIpumepHble HHANBHAYATbHBIE JoMamHue 3aganus (U/13)

1. Heob6xoumble 1 JOCTAaTOYHBIE YCIOBUS KOM(POPTHOCTH MPOMBIIIJIEHHBIX TTOMEIEHUH.

2. PerynupoBaHue napaMeTpoB BHYTPEHHETO MUKPOKJIMMATA MPOMBIIUIEHHBIX TOMELICHU.
3. CoBpemeHHbIe 3HEprocOeperaroe HapyKHble OrpakKACHUS 3JaHUH.

4. YMeHblIEHNE TEIIONOTEPh MPOMBILIUIEHHBIX 3/1aHUM.

5. TerunoBblIe/I€HUS IPOMBILIUIEHHBIX 3/1aHUH.

6.CoBpemenHble Bubl oToruieHus. MHppakpacHoe oTomnenue. Temnible nobl.

7. 3HaUEHUE CUCTEM BEHTWIALIMU JUI IPOMBIIIJIEHHBIX 3aHUN U COOPYKEHHM.

8. KonnuunonupoBaHue — JOMOJHUTENbHBIN KOMPOPT UM HEOOXOAUMOCTH?

9. Hopmbl noTpedieHus ropsiuero BoA0CHa0XeH!s U 3Heprocoeperaroiiie TeXHOIOTHH.
10.KauecTtBO BOJBI MUTHEBOTO BOJIOCHAOKEHMsS. COBpEMEHHBIE CIOCOOBI OYMCTKH MHUTHEBOMN
BOJIBI.

ITepeyeHb KOHTPOJIBHBIX BOIIPOCOB IO pa3jesaM y4eOHOi MporpaMMbl
Uro mnoHumaercs mnojJ  KOM(OPTHBIMH YCIOBHUSIMH IKU3HEAESTEIbHOCTH YEJIOBEYECKOTO
opra"usma?
HazoBure Tpu ¢akropa kKoM(pOPTHBIX yCIOBHM
Yro noHMMaeTcs noj ONTUMAJIBHBIMHU U JJOITYCTUMBIMU T10Ka3aTeIsIMU MUKPOKJINMAaTa?
HazoBuTe nerkue, cpeanue, Tsokensle ycnoBus Tpyaa. [lo kakuMm napamerpam OHM OTIMYAIOTCA?
Yro Takoe MpOU3BOICTBEHHOE NTOMEIIEHHE U pabodee MeCcTO B HeM?

Yro Takoe panuanMoHHas TEMIEPAaTypa NOMELIECHUS tr9

KakoBbI OCHOBHBIE TapAMETPBl BHYTPEHHETO MUKPOKJIMMATA IOMELIEHUS?

Ot kakux (akKTOpOB HOPMHPYIOTCSI NapaMeTpbl BHYTPEHHETO BO3/AyXa B IMPOMBIIIJIEHHBIX
3maHugax”?

Kakumu HOpMHUpyeMbIMU MOKa3aTeNIMU JOKHBI 00J1a7jaTh OrpaXkAeHUs 31aHui?

YTo noHUMAETCS 101 MINPUBCACHHBIM COIIPOTUBJIICHUCM TCILJIOINICPCAAvYC RD ?

Yrto noHMMaeTcs noj BO3AYXOIPOHUIAEMOCTBIO OTPaXkICHUH 3JaHUI?
Yro Takoe nHGUIBTpaLus U SKCHUIbTPALHS?

KakoBa pgomycrumas BO3QyXONPOHMIIAEMOCTb JUI OTPaXKJAIOUIMX KOHCTPYKIMHM CTEH
MPOU3BOACTBEHHBIX MOMEILICHUH?



UTo nmoHUMaeTCs Mo/ MApONPOHULIAEMOCTHIO OTPAKIAIOIIUX KOHCTPYKITUN?
[lepeuucnure OCHOBHBIE (PAKTOPHL, BIAUSIONINE HA MOTEPH TEIUIOTHI B TOMELIECHUSIX

UTto sSBASETCS HICTOYHUKAMH  BBIJICJIICHUS TEIUIOTHI B TPOU3BOJICTBEHHBIX IIOMEIICHUS?

UTo moHMMAETCs MOJ TEIJIOBBIM OajJaHCOM IOMEIIEHHUS, MEePEUYUCINTE BO3MOXKHBIC BapHAHTHI
TEILIOBBIX 0aJaHCOB IIOMEIECHHUS?

OT KaKuX HCTOYHUKOB MOXKET OCYIIECTBIATHCS TETUIOCHAOKEHUE 3aHU?

Kakue pakTopsl BIUSAIOT HA BBIOOP CUCTEMBI OTOILUICHUS?

Kaxkwme BuapI cucreM otorieHus Bam n3BecTHb1?

B uem npenMyIecTBo U HeJOCTATKH BOASHBIX CHCTEM OTOTUICHUS?

Oco0EHHOCTH MAPOBBIX U BO3AYIIHBIX CUCTEM OTOILICHUS?

Y10 nOHUMAETCS O BEHTHIIAIIAECH?

W3 kakux 37€MEHTOB COCTOUT MPOCTEIIasi BEeHTUWISILIMOHHAs cucTeMa?

Kakue BUIbI BEHTHISAIMOHHBIX cucTeM BaM n3BecTHBI?

Uto nmoHnMaeTcs 1o BO31yX000MEHOM ISl IIPOMBIIICHHBIX 3AaHU?

[To xakuM ¢akTOpaM pacCUUTHIBAECTCS PACXOJ MPUTOYHOTO Bo3ayxa L?

Kax ocymiecTBisieTcst mogorpeB MpUTOYHOTO BO3/IyXa B XOJIOAHBIN 1epruoj roaa?
Kak ocyiecTBisieTcs 04ucTka MPUTOYHOTO U YAAIIEMOro Bo3ayxa?

Kax mpoucxoaut yTuim3anus TerIoThl BEHTUIISIIMOHHBIX BHIOPOCOB?

Yro Ha3pIBaeTCS MPOLIECCOM KOHIUIMOHUPOBAHUA?

Kakoe ocHOBHOE 000py/10BaHNE BXOJUT B CUCTEMY KOHIUIIMOHHUPOBAHUS?
Knaccugukanus cucteM KOHAULMOHUPOBAHUS BO3AyXa.
[TpuHIMNIUaTbHAS CXeMa KOHJUIIMOHEPA.

Kak onpenennuth napaMeTpsl BIaxHOro Bo3ayxa B h — d muarpamme?
[MocTpoeHwue nporiecca KOHAUIMOHKPOBaHKs B h — d auarpamme

Knaccudukanust BHyTpeHHUX BOJOMPOBOJIOB MTPOMBIIIUICHHBIX 3JJaHUN

KakoBo Ha3HaYeHHE CUCTEMBI X035IICTBEHHO-TTUTHEBOT'O BOJAOCHAOKEHUS IPEATTPUITHS?
KakoBbI OcHOBHBIE TPeOOBaHUS K KAYECTBY U IMapaMeTpam BOIbI?

YTto Takoe BOJOMEPHBIHN y3€I, €r0 KOMIOHEHTHI?

KakoBbI OCHOBHBIE 2JIEMEHTHI X035HCTBEHHO-TTUTHEBOT'O BOJIOTIPOBOIA?

MeTob1 onpesienieHuss TOTPEOHOCTH B XO3HCTBEHHO-MTUTHEBOM BOE?

Knaccugukanus npon3BoACTBEHHOI'O BOJAOIPOBOAA 110 UCTIOIb30BAHUIO BOJIBI.

Krnaccudukanus ropstaero BogomnpoBoja T3-T4 mo pacnosioxKeHUI0 HCTOYHHUKA TeTia

Kakue cmocoObl  00paOOTKH M OYMCTKA M CHCTEMBI OBITOBOTO TOPSYEro BOJOCHAaOXKeHHs] Bam
W3BECTHBI?

OcHOBHBIE TTapaMETPHI CUCTEM OBITOBOT'O TOPSYETO BOJOCHAOKEHUS?

Meroapl ompeneneHuss TMOTPEOHOCTH TPEANPHUATHS B BOJAE JJIsi OBITOBOTO TOPSYETO
BOJIOCHAOKEHUs?



7 OueHoYHbIE CpeaCTBA JJIsl IPOBeIeHH s IPOMEKYTOYHOM ATTECTAIMH - 3a4eT ¢ OLEHKOM

a) Ilianupyemblie pe3yibTaThl 00y4eHHs H OLlCHOYHbIE CPEACTBA VISl POBeeHHs IIPOMEKYTOUYHOM ATTeCTAMM:
CtpyKTypHBII
JJIEMEHT [Tnanupyemble pe3yabTaTbl 00y4eHUs OneHouHble CpeCTBA
KOMIETEHINH

OIIK 2- cnoco0HOCTBIO AEMOHCTPHUPOBATH 0a30oBbIe 3HAHMS B 00J1aCTH €CTECCTBCHHOHAYYHBIX JUCHUIIJIHNH, TOTOBHOCTHIO BBISIBJIATH
€CTCCTBCHHOHAYYHYI0 CYIITHOCTD HpOﬁJIeM, BO3HUKAIOIIHUX B X0/1¢€ npml)eccnonam,ﬂoﬁ ACATCJIbHOCTHU IPUMECHATD AJId UX paspelicHus
OCHOBHBIC 3AKOHBI €CTECTBO3HAHUA, METOABI MATEMATHYCCKOI0 aHAJIN3Aa U MOJICJIMPOBAHUS, TCOPETUYECCKOT0 M IKCIIEPUMEHTAJTBHOT0

HCCJICJ0BAHUA

3HaTh - OCHOBHBLIC ONPCACICHUA H IIOHATHA B Hepeqeﬁb meopemu4ecKux 60npocoes K zadeny.
obnactu C€CTCCTBCHHOHAYYHBIX 1.I'urnennyeckue Tpe6OBaHI/I${ K MUKPOKJIUMATY HOMGH.[CHI/Iﬁ
AUCOUIINIMH, MCETOJAblI PCIICHHA THUIIOBBIX 2.CucTeMBI OTOILICHUS IMPOMBIIIJICHHBIX HpeIIHpI/IE[TI/H\/JI

3ajjad [0 M3BECTHBIM aJIrOpPUTMaM U
IIpaBUJIaM.

3. Hcnonb30BaHue TEIUIOBBIX HACOCOB B CUCTEMAX TEIIOCHA0KEHUS

4. [Torepu Teria yepe3 OrpaXICHUS EX0B; HHPMIBTPAIIUSI HAPY)KHOTO BO3TyXa

5. BHyTpeHHUE TeIIoBbIIe/IeHH; TEIUIOBbIe OaTaHChl TPOU3BOICTBEHHBIX TOMEIIEHUH
6. CucTeMbl BEHTWISALIUH TPOMBIIIUICHHBIX MTPEIIPUSTHHA

7. OnpeneneHrne HEOOXOIMMOT0 BO31yX000MeHa

8. YTunmsanus Teria BEHTHIISIIUOHHBIX BEIOPOCOB

9. OuucTka NPUTOYHOTrO U YAAIAEMOro BO3/ayXa

10. KoHCTpYKIIMHM 1 METO/IBI pacueTa OCHOBHOT'O 00OPYIOBaHUS CHCTEM BEHTHIIALIUT
11 Cxembl cucTEM KOHAMLIMOHUPOBAHUS

12 PexxumMbl paboThI, METOJIBI PacdyeTa CUCTEM KOHAMIIMOHUPOBAHUS

13. OcHOBBI pacyeTa OCHOBHOTO 000PY/I0BaHMsI CUCTEM KOHIUIIMOHUPOBAHUS

14 TloTpeGHOCTH PENNPUSITHS B BOJE JIJISl TOPSYETO BOJIOCHAOKEHHUS

15. Meronsl pacyera u nogdopa obopynoBanus cucrem I'BC

YMmeTn

- OOBSCHATH TUIMYHBIE MOJIEH 33jay B
o0nacTu 6€30MacHOCTH SHEPTETUUECKUX
CHCTEM JKU3HEIEATEIILHOCTH

- pacrio3HaBaTh 3()(PEKTUBHOE PEIICHHE OT
Hed(pPEeKTUBHOTO, MPH pElIeHUH 3a]ad B
oOnactu 0€30MacHOCTH HSHEPreTHYECKUX
CHUCTEM XKU3HCACATCIBHOCTHU

1. dakTuyeckoe TEIUIONOTPEOICHHE CHCTEMOW TOpPSYEro BOJOCHAOXKEHUS >KUIIOTO
3/1aHMS, BBIABICHHOE M0 PE3yJbTaTaM MHCTPYMEHTAIBHOIO 3HEProayauTa, COCTaBISAET
120 kBt. Ouenure mnmoTeHIMAN 3HEProcOEPeKEeHUs, €CIU PacUyeTHOE KOJIUYECTBO
norpedurteneit ropsiueit Boapl paBHo m = 100 uenosek. Temneparypa ropsiueit Boasl 55
°C. TemnepaTypa XOJIOAHON BO-IONPOBOJHOM BOABI B OTONMMTENbHBIM nepuoxa 5°C, B
netHun 15 °C.

[TopsitoK BBINOJIHEHUS:




CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemsble pe3yabTaTbl 00ydeHUs

OneHouHble CpeCTBA

- OnpenenuTb CPeJHECYTOUHBIM Pacxo] TEIUIOThl Ha ropsiuee BOAOCHAOXKEHUE B OTO-
MUTENbHBIN IEPUOI.
- OnpenenuTh Harpy3Ky Ha ropsiuee BOJIOCHa0)KEHUE B OTOIUTEIbHbII TEPHO.
- OnpenenuTh CPEIHIO0 32 OTOIUTENBbHBIN IEpUO]] HATPY3KY.

Onpenenuts pacueTHYHO MaKCHUMAJIbHYIO TEILUIOBYIO HAarpy3kKy Ha ropsdee BOJO-
cHa0XeHue.
- OnpenenuTh NOTEHIMAT SHEProcOepekeHs KaK Pa3sHOCTh (PAKTUYECKOM U pacueT-HOH
TEIUIOBBIX Harpy3o0K.
2. OnpenenuTh 3KOHOMHUIO TEIUIOBOM HEPIMM NP HAHECEHUM HU30JLALIMKM Ha Iapo-
npoBox nuamerpoMm 108x4 mummuoit 10 M, paboTaromuii HEMPEPHIBHO B TEYSHHUE TOJa.
Temneparypa temnonocutens 150 °C. IlaponpoBon mnNponokeH B IOMELICHUH, B
KoTopoM Temreparypa +25 °C m CKOpocTh MOTOKa Bo3ayxa w = 2 m/c. TommuHa
M30JIALUHI 00ecrieunBaeT TeMIepaTypy Ha ee nosepxHoctu 35 °C.
[Topsiiok BBIOJIHEHUS:
- Onpenenutb cymMMapHbIi KO3(Q(UIMEHT TEIUIOOTAa4d OT TPYOONpoBOJa K Hapyxk-
HOMY BO3/YXY.
- OnpenenuTh MOTepH TEIUIOTHl HEU30JIUPOBAHHBIM TPYOOIIPOBOIOM.
- OnpeaenuTs NOTEPH TEIIOTHI U30JIUPOBAHHBIM TPYOOIIPOBOIOM.
- OnpenenuTb Y)KOHOMHUIO TETUIOBOM DHEPIMM KaK Pa3HUILy MEXY MOTEPSIMU HEU3OJIU-
POBAHHOI'O U U30JINPOBAHHOTO TPYOONIPOBOIA.
3. JlaBieHue napa B TEIUIOBOM ceTu cocTtasiseT 2,1 ata. O6wem napa pases 1,073 m3/kr.
Onpenenuth 4acoBOW pacxoj] HACBIIIEHHOT'O BOJSHOIO Iapa 4yepe3 HEIUIOTHOCTU B
apo-TIPOBOJIE, ECIIM CyMMapHas IUIOIIAAb OTBEPCTHH s = 15 MM2.
[Topsiiok BBIOJIHEHUS:
- [lepeBecTu naBneHue u3 ara B Mu/m2.
- OnpeaenuTh MIOTHOCTH Mapa.
- OnpenenuTs yTeuku napa 3a 1 gac.

Bnanets

OCHOBHBIMHU METOJaMH MaTEMAaTHYICCKOT'O
aHaJIn3a U MOACIIMPOBAHUS B obOmactu

21.]'[?1 OLICHKH TeKYIHeﬁ MO3UIUKU KOMIICTCHIUN IMTPUMEHATIOTCSA na6opaTopHLIe CTCHABI 110
JAUCHUIIIINHC «9HCpFCTI/IquKI/IC CHUCTCMBI obecneueHuUs KUBHECACATCIBbHOCTHU .




CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemsble pe3yabTaTbl 00ydeHUs

OneHouHble CpeCTBA

0€30MaCHOCTH YHEPreTUICCKUX CUCTEM
KU3HENEATEILHOCTH

- CIIOCO0aMM JIEMOHCTPAIIUH YMCHHS
AHAIM3UPOBATH CIIOCOOBI TEOPETUIECKOTO
1 KCIECPUMEHTAIBHOIO UCCIICIOBAHHUS B
00J1aCTH JAHHOM NUCLUILIMHBI
-BO3MOXKHOCTBIO  MEXIMCHUILIMHAPHOTO
MPUMCHEHHUS 3HAHUH B MPOPECCHOHATBHON
JIEATENILHOCTH

Boimonusiercss  pacuer, 00001IeHHE SKCHEPUMEHTAJIbHBIX HaHHBIX U MOJy4YeHHUE
3aBUCUMOCTEN C IPUMEHEHUEM COOTBETCTBYIOIIETO MaTEMATHUECKOTO arlapara.
[Tpumep:
TEITJIOOBMEH YEJIOBEKA B [IOMEILEH1N
1. HEJIb PABOTBI
1. IlogTBepauTh SKCHEPUMEHTAIBHBIM IIyTEM  PacyeTHbHIC
TeriooOMeHa 4eJoBeKa B 3aMKHYTBIX ITOMEIICHUSIX
2. UCITOJIB3YEMOE OBOPYJIOBAHUE

1. Tepmomerp s HU3MEpPEHHs] TEMIEpPaTypbl OKPYXKAIOIIETO BO3AyXa B
TTOMEIICHUH.

2. MeaunMHCKUI TepMOMETp sl M3MEpPEHUs TeMIepaTypbl YEIOBEYECKOTO
opraHusma.

3. Tlcuxpomerp nnsi U3MEpPEHUS OTHOCUTEIBHOW BIAKHOCTH OKPYXKAIOIIETO
BO3/yXa.

4. HanonbHbIE BECHI 17151 U3MEPEHMS MacChl YEJIOBEKA.

5. Pynerka juist u3MepeHust ONPEICTICHHs] POCTa YEITOBEKA.

3. TEOPETUYECKAA YACTb
3.1. MuUKpOKIMMAT B MIOMEIIEHUH U €T0 BIIUSHUE
Ha CaMOYyBCTBHE U€JIOBEKA

Bonpinyro 4yacTh cBOEH JKM3HM YEJIOBEK IMPOBOJIUT B TMOMENICHUHU: J0OMa, Ha
pabote, B TpaHcmopTe. OCHOBHBIM Ha3HAYCHHEM IIOMEIEHHUs SIBISETCS 3alluTa
YeJI0BeKa OT BO3JICMCTBUS BHEIIHUX KJIMMATHYECKUX BO3aeHCTBUM. [Ipr 3TOM 3/10pOBBE,
CaMOYyBCTBHE U pabOTOCTIOCOOHOCTH B 3HAYUTENHHOU MEpE OMPEIEISIOTCS COCTOSTHUEM
TEIJIOBOTO KoMdopTa moMenieHus. TpedoBaHUs TEIIOBOTO KoMMOpTa SBISIOTCS
OTIPEACTSAIONIMMU TPH  BBHIOOpPE OTPAKIAIONINX KOHCTPYKIMHM 3/aHUM, CHCTEM
OTOIJICHUSI, BEHTWISAIIUN, KOHTUITMOHUPOBAHMS BO3/yXa.

dakTH4ecKoe U3yYeHHE TEPMOPETYIISIUN U OMOIHEPTreTUKH HAYaloCh B KOHIIE
XVIII Beka, xorma JlaByaspe u Jlammac OOHapyX WM y >KUBOTHBIX HEMPEPHIBHOE
BbIJICJICHHE TeIia. Temepb XOpOLIO M3BECTHO, UYTO HHU OJHO SBJICHUE B KUBOM
OpraHu3Me He MPOUCXOIUT O0€3 BhIICICHUS TeTlIa.

3aBUCHUMOCTH




CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemsble pe3yabTaTbl 00ydeHUs

OneHouHble CpeCTBA

Temno HenpepbIBHO 00pa3yeTcss BO BCEX KIETKaX J>XHUBOIO OpraHW3Ma MpU
oOMeHe BeIIeCTB. DHEPrusl MHIIEBBIX BEIIECTB, B KOHEYHOM CUETE, NEPEXOIUT B
TEIUIOBYIO. Y4YacTHE pa3MYHBIX TKaHEH M OpPraHoB B OOMIEH TEIUIONPOMYKIIHH
OopraHu3Ma OINpeielsaeTcs UX MacCOd U MHTEHCHUBHOCTHIO oOMeHa. B mokoe okomno 50%
BCEro Teruia obpasyeTcsi B opraHax OpIOUIHOW MoJIOCTH (TJIaBHBIM 00pa3oM B MEUYECHH),
20% — B ckenerHbIX MbIax, 20% — B MEHTpaIbHON HEpBHOU cucteme U okoio 10%
npu paboOTe OpPraHOB JIBIXaHUS W KpOBooOpaieHHs. PacmpeneneHue Temia B Tele
HEPAaBHOMEPHO M TIOCTOSIHHYIO Temrepatypy (y uenoBeka mopsiiaka 37,5 °C ¢
CYTOYHBIMH KoJieOaHUsIMU B nipezieniax 1 °C) UMEIOT JIMIb OpraHbl OPIOIIHOM MOJIOCTH,
MO3T, CepAIe, KPOBb B KPYITHBIX apTEPUSX M MBIIIIBI, PACIIONIOKCHHBIC B TIIyOHHE Tea.
Temmieparypa mnepudepuveckux TKaHed (KoXka, MOJKOXKHAs KIeTyaTKa, 3HAYMTEIbHAsS
9acTh CKEJIETHOH MYCKYJaTyphl) 3HAYMTEIHHO HIDKE M KOJICOJIETCS B IIUPOKHX
npenenax.

Tepmopezynayusa — 510 (QPu3NoNOTHUYECKas (QYHKIWS, OOECIeUnBAOIIAs
MoA/Iep>)KaHue MOCTOSHCTBA TeMIIepaTyphbl BHYTPEHHEH cpe/ibl OpraHu3Ma MoCpeiCTBOM
pPETYJIMPOBaHMSI WHTEHCUBHOCTH €T0 TEIJIOOOMEHAa C BHEIIHEH cpefodl B IOCTOSIHHO
MEHSIOIUXCS YCIOBUSX.

[Tporecchl  peryauMpoBaHUs  TEIUIOBBIICICHUN  OCYIICCTBISIOTCS — TpeMs
cnocobamu:  OMOXMMHMYECKUM  IyTeM, IYT€M  HW3MEHEHUS  HHTEHCHUBHOCTH
KPOBOOOPAIICHHSI U ITyTeM N3MCHEHHSI MHTEHCUBHOCTH TIOTOBBIJICIICHHSI.

Tepmoperynsiiuss OMOXMMHUYECKHMM TyTeM 3aKI04aeTcsi B  H3MEHEHUU
WHTEHCUBHOCTH TTPOUCXOSIINX B OPTaHU3ME OKHUCITHTEIBHBIX TPOIIECCOB.

TepMoperynsiiuss  TMyTeM  HM3MEHEHHs] HHTEHCHUBHOCTH  KPOBOOOpAIECHUS
3aKJIFOYAeTCs B CIIOCOOHOCTH OpraHW3Ma peryJMpoBaTh IOJady KpOBH (KOTOpas
SIBJIIETCS B JAHHOM CJIy4ae TEIUIOHOCHTENIEM) OT BHYTPEHHUX OPTaHOB K MOBEPXHOCTH
TeJa MyTeM CY)KSHUS WM PaCIIUPEHHS KPOBEHOCHBIX COCYIOB.

Tepmoperynsitiuss  TyTeM  W3MEHEHUST  MHTCHCUBHOCTH  IOTOBBIJCIICHUS
3aKJTFOYAETCsl B U3MEHEHUH TPOIIecca TEIUIOOTIAuH 32 CUST UCIIAPCHHUSI BIIATH.

Kak mpaBuio, TepMOperysisius OpraHu3Ma OCYIIECTBISETCS OJHOBPEMEHHO
BCEMH CIIOCOOaMMU.
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[TapameTppl MUKpOKJIMMaTa BO3IYLIHOH cCpeabl, KOTOpble 00yClIaBIMBAIOT
ONTUMAJILHBIA OOMEH BEIIECTB B OpPraHU3ME, W IPH KOTOPBIX HET HEMPHUATHBIX
OLIYIIEHUH M  HaNpsHKEHHOCTM  CUCTEMbl  TEPMOPEryJLUH,  Ha3bIBAIOTCA
KOM@pOpmHubiMu WM  ONMUMANbHbIMU. 30Ha, B KOTOPOM OKpYXKawluas cpena
MIOJTHOCTBIO OTBOJUT TEIJIOTY, BBIAEISAEMYIO OPraHU3MOM, U HET HAIPSKEHUS] CUCTEMBI
TEPMOPETYJISLIUN, HA3bIBACTCS 30HOU KoMpopma.

VYcinoBus, INpu KOTOPBIX HOPMAJIBHOE TEIUIOBOE COCTOSIHME  4EJIOBEKa
HapylIaeTcs, Ha3bIBAIOTCS OucKoMpopmuvimu. 1lpy He3HAYNTENBHON HANPSKEHHOCTU
CHCTEMbl TEPMOPETYJSALMM M HEOONbLIOW TUCKOM(OPTHOCTH METEOPOIIOTHYECKHE
YCIIOBUS CUUTAIOTCS JOMYCTUMbBIMHU.

Cy1ecTBYIOT YCIOBHS, IIPU BBIOJIHEHUH KOTOPBIX NapameTpbl MUKPOKJIMMATa
CUUTAIOTCS KOM(POPTHBIMH:

1. Ilepsoe ycnosue xomgopmuocmu OIpenenseT TaKoe COYeTaHHE TeMIepaTyphl
BHYTPEHHEIr0 BO3[yXa M DPAJUALMOHHON TeMIepaTypbl NMOMEILIEHUs, KOTJa 4eJOBEK,
HaXOo/sCh B IIGHTpe paboyeil 30Hbl, He UCTIBITHIBACT HU MEPETPEBa, HU MEPEOXIaXKICHUS.
2. Bmopoe ycnosue Komgopmuocmuy OIpENeNseT JOIMyCTUMBIE TeMIIepaTypbl
HarpeTblX M OXJIAKACHHBIX IIOBEPXHOCTEH NP HAXO0XKIECHHUU YEJIOBEKAa B
HETIOCPEICTBEHHOM OJM30CTH OT HHUX.

3. Tpemve ycnosue Komgopmuocmu ONUpEAENseT NapaMeTpbl MHKpPOKJINMaTa
MTOMEILIEHUs, KOTOPBIE JTOJKHBI UMETh BO3MOXXHOCTh UHIUBUIYAIbHOI'O PETYIHPOBAHUS
C LIeJIbI0 COOTBETCTBUS CYObEKTUBHBIM OIyIIIEeHHEM KoM(opTa moTepouTens.

HenocpencTBeHHBIM H3MEpEHHUEM TPYIHO YCTAHOBUTH KOJIMYECTBO TEIIOTHI,
oTaaBaeMoil dyenoBekoM. [103ToMy 00 MHTEHCHBHOCTH OOIIEH TEMI00THAYM CYAST IO
KOCBEHHBIM TI0Ka3aTesiM — 3HaueHUAM 3((PEeKTUBHON U SKBUBaIEHTHO-3(()EKTHUBHON
TEMIIepaTypbl, KOTOpbIE XapaKTepU3ylOT TNpeObiBaHHME B 30HE KoM¢opTa, TJIe
TEPMOPETYJIALNA 00eCIeUYnBaeTCs OPraHU3MOM JIETKO, WM 3a MpeelaMHu TOW 30HBI,
KOTJia JJIs1 HOPMaJbHOM TEPMOPETYJISIIMHA OpraHu3M YelloBeKa MpeoJ0eBaeT OObIIne
Harpys3Ku.

Ipexmusnoit HazpIBacTCA TEMIIEPATYpa BO3/IyXa, OLyIIaeMasi YEJIOBEKOM MpU
OIpe/iIeIEHHOM OTHOCUTENBHON BIIAXKHOCTU BO3JyXa U MPH OTCYTCTBUU JIBUYKEHUS €T0 B
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MIOMEIICHUU.

Ippexmusno-rxeusanenmnoil Ha3pIBACTCSA TEMIIEPATypa BO3/1yXa, OlyIaeMas
YeJIOBEKOM IIPH OINPENIEeNIEHHOW OTHOCUTEIbHON BIIQXKHOCTU BO3JlyXa U ONpPEAETICHHOM
CKOPOCTH €r0 JIBUKECHHUSL.

[TapameTppl MHUKpOKIMMATa OKa3bIBAlOT HEMOCPEACTBEHHOE BIIMSHUE Ha
TEIUIOBOE COCTOSIHME ueoBeka. Hanpumep, nepeHOCUMOCTh YEI0OBEKOM TEMIIEPATyphl B
3HAYUTENbHON Mepe 3aBUCHUT OT BJIAXKHOCTH U CKOPOCTH OKpY’Karollero Bosayxa. Uem
00JIbI1IE OTHOCUTENbHAS BIIAXXHOCTh, TEM MEHbILIE UCIIAPSAETCs M0Ta B €AUHUILY BPEMEHU
U TeM ObICTpee HacTyMHaeT eperpes Tea.

Oco0eHHO HeOIaronpusTHOE BO3/ICHCTBIE HA TEIJIOBOE CAaMOYYBCTBHE YEJIOBEKA
OKa3bIBaeT BBICOKAs BJIAXKHOCTb IPU TEeMIEpaTypax OKpYKawollero Bo3ayxa oosee 30
°C, Tak Kak IIp4 3TOM IIOYTHU BCA BBIJENIAEMAas TEIJIOTA OTAAETCSA B OKPYKAIOLIYIO CPEy
IIpYM KcHapeHuH nota. [Ipyn NoBBIIEHMM BIaXXKHOCTH IIOT HE MCHAPSETCS, a CTEKAeT
KaIIIMU C TOBEPXHOCTH KO>KHOT'O MOKpOBa. BO3HMKaeT Tak Ha3bIBAEMOE «IPOJIMBHOE
TEUeHUe» TI0Ta, H3HypAIIee OpraHu3M U He obecnednBaroniee HeoOXO0AUMYIO
TEIUIO0TIauYy.

HenocraTouHast BiIa)XKHOCTb NPUBOAMT K MHTEHCUBHOMY HCIIAPEHMIO BJIAaru CO
CIIM3UCTBIX 000JI0YEK, UX MEPECHIXAHUIO U PACTPECKUBAHUIO, a 3aT€M U K 3arpsI3HEHUIO
00s1e3HeTBOPHBIMU MUKpoOamu. [losToMy, mpu UIMTENbHOM NpeObIBaHUM JIIOAEH B
3aKpPBITHIX TOMEUICHUSX, PEKOMEHyEeTCSl OTPAaHUUNBATHCS OTHOCUTEIBHON BIAXKHOCTBIO
30 -70 %.

[Ipy OOMIIBHOM TMOTOBBIJEIIEHUH Macca OpraHM3Ma 4YeJlIOBEeKa YMEHBIIAETCs.
CunraeTcs, 4TO CHHXKEHHE Macchl 4ejloBeka Ha 2 — 3 % IyTeM HCIapeHus BIaru
MPUBOJUT K O00€3BOKMBAHHIO OpraHu3Ma. BmecTe ¢ 1OTOM OpraHu3M TepseT
3HAUUTENIBHOE KOJIMYECTBO MHUHEPAIBHBIX coyiel. [l BOCCTAaHOBJIEHHUS BOJHOIO
OamaHca paboTalOIMX B TOPSYMX I[[€XaX YCTAHABIMBAIOT IYHKTHl TOANUTKH
MOJICOJIEHHOM Ta3UpOBAHHOM BOJOM.

JlnutenbHoe BO3/IENCTBUE BBICOKOM TemmepaTypbl OCOOEHHO C MOBBILICHHOU
BJIQ)KHOCTBIO MOXKET IIPUBECTU K 3HAUUTEIBHOMY HaKOIUIEHHUIO TEIUIOTHI B OPTaHU3ME U
Pa3BUTHIO NEpErpeBaHus OPraHrU3Ma BbIIIE JOIYCTUMOTO YPOBHS — 2UnEpmepMuu.
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ITpon3BOACTBEHHBIE NPOLIECCHI, BBIOJIHAEMBIE IPU MOHMKEHHON TeMIEparype,
OO0JIBIION TOJBMKHOCTH M BIQXKHOCTH BO3/1yXa, MOTYT OBITh MPUYMHON OXJIQXKICHUS U
Jla)Ke MEPEOXJIAXKICHNS OpraHUu3Ma — CUHOMEePMUU.

[TapameTppl ~ MHUKpPOKJIMMAara OKa3blBalOT  CYIIECTBEHHOE  BIMSHHUE Ha
IIPOU3BOJUTENIBHOCTh TpyZJa. B Topsumx 1exax NIpPOMBILUICHHBIX MPEANPUATUN
OOJIBIIMHCTBO TEXHOJOTMYECKMX IPOLECCOB MPOTEKAalT MpU  TeMmIepaTrypax,
3HAUUTENIBHO IPEBBINIAIOIINX TEMIEpaTypy BO3AyXa OKpykarowed cpenbsl. Harpersie
MOBEPXHOCTH HU3JIy4aroT B MPOCTPAHCTBO IOTOKHU JIYYUCTOM SHEPruu, KOTOPbIE MOTYT
IIPUBECTH K OTpHULATENbHBIM nocienctsusaM. Ilpu remneparype no 500 °C ¢ narperoit
MOBEPXHOCTH M3IIyYaIOTCSl TEIUIOBBbIE (MH(PAaKpacHBIC) JIydd, a Mpu OoJjiee BBICOKHUX
TeMIlepaTypax Hapsay C BO3pacTaHMEM HH(PPAKPACHOTO H3IIyYEHHs MOSBISAIOTCS
BUJIIMBIE CBETOBBIC M yIbTpaduoaeToBbie Ty4yr. [1o1 BIUSHIEM TEIIOBOTO OOIydeHUs
B OpraHu3Me TNpPOMCXOAAT OHOXMMHYECKHE CABMIH, YMEHbBIIACTCA KHUCIOPOJHAs
HaCBILIEHHOCTh KPOBHU, MOHM)KAETCS BEHO3HOE JaBJICHHE, 3aMEJISETCS] KPOBOTOK M, KaK
CIIECTBUE, HACTyNAcT HAPYIIEHUE NEATEIbHOCTU CEPAECYHOCOCYIAUCTON W HEPBHOM
CHUCTEM.

[To xapakTepy BO3JeicTBHUS Ha OpraHM3M uelloBeKa HH(QpakpacHble Jydu
MO/IPA3JENAI0T Ha KOPOTKOBOJHOBBIE W JIJIMHHOBOJHOBBIE. TEMJIOBbIE W3IyYEHUS
KOPOTKOBOJIHOBOTO JMana3oHa IiTy0OOKO MOHUKAIOT B TKAHU M Pa30TPEBaIOT UX, BhI3bIBAs
OBICTPYIO YTOMJISIEMOCTb, IMOHM)XEHHE BHMMAHHUS, YCUJIEHHOE INOTOBBIIEIECHHE, a NPHU
JUTUTENIbHOM O0JYy4eHUH — TEIUIOBOU ynap. JJTMHHOBOJIHOBBIE JTy4YH ITYOOKO B TKaHU HE
MIPOHUKAIOT U MOTJIOUIAIOTCSI B OCHOBHOM B 3MHJepMHce KOKU. OHU MOTYT BbI3bIBATh
0’KOTH KOXH U TJ1a3 (KaTapakTa riasa).

MeToael  CHMKEHHS ~ HEOJarompuUsTHOTO  BIUSHUS ~ IPOU3BOJCTBEHHOI'O
MUKPOKJIMMAaTa PerIaMeHTUPYIOTCs « MTHeHnYeCKMMU TPeOOBaHUAMU K OpraHU3alUU
TE€XHOJOTMYECKUX IPOIECCOB, MPOU3BOJCTBEHHOMY OOOpYIOBaHUI0O U pabodyemy
uncrpymenty. CII 2.2.2.1327-03», yTBepk’ACHHbIMH [JaBHBIM TOCYAapCTBEHHBIM
canuTapHelM BpadoMm Poccuiickont @enepannn 23 mas 2003 r., u OCyIIECTBIAKOTCS B
BHUJIE KOMIUIEKCA TEXHOJIOTMUECKHUX, CAHUTAPHO-TEXHUUYECKUX, OPraHM3ALMOHHBIX U
MEIMKO-TIPOPIIAKTUYECKUX MEPOTIPUSTUH.
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Benymas ponbs B mpoduiakTUKE BPEIHOTO BIUSHHUS BBICOKUX TEMIIEpaTyp U
MH(PAKPACHOTO M3JIYYCHUsS MPUHAMICKHUT TEXHOJIOTHYECKHM MEPOTPHUATHSIM: 3aMEHA
CTapbIX U BHEJPEHHUE HOBBIX TEXHOJIOTMYECKUX MPOIECCOB U 000PYIOBAHMUS; BHEAPECHUE
ABTOMATH3AIMH U KOMIUIEKCHON MEXaHU3aIlNH.

K rpynne caHUTapHO-TEXHUYECKUX MEPONPUSNTHII OTHOCHUTCS MPUMEHEHHE
KOJUIGKTHBHBIX CPEJICTB 3aIUTHI: JIOKAIW3ANUS TCIUIOBBIICICHUN, TETIIOU30ISIIHS
TOpSYMX TMOBEPXHOCTEH, IKpAaHUPOBAHHE MCTOYHUKOB HIIM PabOYUX MECT; BO3AYIIHOE
OyIIUPOBAHUE, PAJUANMOHHOE OXJIAXKJICHUE, MEJKOJIUCIIEPCHOE PACIBUICHHE BOIBI,
o01ieoOMeHHasi BeHTUIISIUS WK KOHAUIIMOHUPOBAaHUE BO3IyXa.

3.2. Tenj1000MeH YeJI0BeKA ¢ OKpY:Kalolleil cpenoii

Coznanue oONTUManbHO KOMGOPTHBIX YCIOBHM ISl MPOMBIIUICHHBIX U
aJIMAHHUCTPATHBHBIX 3JaHUU TMPEACTaBISET COOOH BaXHYIO 3a/1ady, OT peIICHUS
KOTOPO# 3aBUCUT HOpPMaJbHAas )KU3HEIEATEIbHOCTh HACENIEHUS CTPAHBI.

[TpoTrekaromye B OpraHu3Me 4eJI0OBEeKa METa0OTUIECKIE CBA3AHbI C BBIJCIICHUEM
SHEPTrUU B BHJIE TEIJIOTHI U TOJE3HOM pabOThl MBI U 3aBUCAT OT CIEIYIOIIUX
(dakTopoB: 00BEMa TOMEUICHUS, MPHUXOMISIIIEIOCS HAa OJHOTO YEJIOBEKa, CTEIEHU
TSOKECTH BBITIOJIHAEMOTO TPYAa M KOJIMYECTBa MOTPEOICHHOTO KUCIOpoAa. M3BeCTHBIM
uccuenoBareneM mnapameTpoB komdopra One @anrepoMm mpemioxkeHa (opmyna
TEIUJIOBOTO PaBHOBECHS MEX]Y YEIOBEKOM U OKPY’KaIOIIEH CpeIoii:

M =W +Q,+ Qs (1)
rae M — Konu4uecTBO Teruia, BbIpadaThiBaéMOe OPraHu3MOM, Br/Mm%;
W — o0Bbem npou3BeIeHHON MEXaHUYECKOM paboThI, BT/MZ;
Q, — o01ee KOIMYECTBO TEIIA, BBIIECIAEMOE IPH JIbIXaHHH, Br/M%;
Qy — ob11ee KOIMYECTBO TEIUIA, OTBOJIUMOE Yepe3 KOXKY, Br/m°,

[Tporiecc TemmooOMeHa MEXIy OpPraHM3MOM W BHEIIHEW cpelaoil COCTOUT H3
TepeHoca TeIula OT BHYTPEHHUX o0acTell Teia K IMOBEPXHOCTHOMY CIIOIO W IEepeHoca
TEIUIa OT MOBEPXHOCTH TeJIa B OKPYXKAIOIee MPOCTPAHCTBO.

CymiecTByIoOT JBa IIyTH TepeAadd Teria OT BHYTPEHHUX OpPraHoB K
nepu@epruyecKuM TKaHSIM: TpsiMasi TeTJIONPOBOTHOCTh U TEIIOMACCOMIEPEHOC KPOBBIO.
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BaxxHo oTMETHTB, €CIIM TEIIONPOBOJIHOCTh 3aBUCUT OT COCTaBa U IUIOTHOCTH TKAaHEH U
HE ToJiaeTcsi (U3MOJOTHUECKOW PEryNsuH, TO TEMJIOMAacCONepeHOC KPOBbIO,
HaIlpOTHB, SBJISICTCSI BaKHEWIIEH (U3MOJOTUYECKH PETyIUpyeMoil BenuuuHor. OHa
3aBUCHUT OT 0OBEMHOM U JIMHEMHON CKOPOCTEH KPOBOTOKA B COCY/AAX, €r0 HaIllpaBJICHHUS,
OT TEeMIIEpaTypHOH Pa3HOCTH MEXIy TKAaHSMHU U KPOBBIO, OT KalnOpa KPOBEHOCHBIX
COCY/IOB, TJI€ COBEPIIAETCS TEIIOOOMEH.

Temnoornaua ¢ moOBepXHOCTH Tena (KoKa M CIM3UCTBIE  OOOJOYKH)
OCYILECTBIISIETCS  TEIUIONPOBOAHOCTBIO,  KOHBEKLMEW, paauauueid  (TEIIOBBIM
W3Iy4eHUueM) U ucrapeHueM. Tak, y yejgoBeka B yCIOBHIX TeMIepaTypHoro komdopra,
T. €. IpU TeMIleparype okpyxatouiero Bo3ayxa 20 °C u oTHOCUTENbHOM BiaxxHOCTH 40 —
60 %, nznyuenuem oTBoAUTCS OKoJio 50 %, koHBekuueu — 10 25 %, ucnapeHuem — a0
25 %.

Tennonposoonocms — 53TO MOJEKYJISAPHBIA IIEPEHOC TEIUIOTHI B  Telax,
0OyCIIOBJIGHHBII Pa3HOCTHIO TEMIEpaTyp Ha TpaHUIE pacCMaTpUBaeMbIX Tel. Takum
o0pa3om, JUIs YeloBeKa B IOMELICHUN Men10npoeoOHOCHMb — ITO Tiepeiada TEIIOThl OT
BHYTPEHHUX OPraHOB K ITOBEPXHOCTHOMY ITOKPOBY KOXH U€JIOBEKaA.

Ilepenaya TenaoTH TEMIOMPOBOAHOCTHIO ONMUCHIBAETCA 3aKOHOM Dypre, BT:

g =5 (two — tan) - F, )
I7le ¢ — IJIOTHOCTh TEMJIOBOTO MOTOKA, MPOXOAAIIETO Yepe3 INIOCKYIO0 CTEHKY (B JaHHOM
cllydae — TeJ0 4eJIoBeKa) MyTeM TEIIONpPOBOIHOCTH, BT;

A — k03 PUIMEHT TEIIONPOBOJHOCTH, XapaKTEPU3YIOMNN KOJIHYECTBO TEIUIOTHI,
NepelaHHOe 4Yepe3 €IUHUILy TMOBEPXHOCTH B E€IUWHUIy BPEMEHHM INpU TIpaleHTe
TeMIIepaTyp B OAMH IpaJyc Ha | METp TOJIIMHBI CTEHKHU (B JaHHOM cilyyae — Ha 1 meTp
TOJIIMHBI Tesa yenoseka), Br/(m-°C);

§ — TOJNIIMHA TeJa YeJI0BeKa, M;

t,o — TeMIeparypa opraHoB OprourHoi nmonoctu, °C. Ilpunumaercs pasaoit 37,5 °C;

t,n — Temmeparypa moBepxHocTH Tena, °C. Ilpuaumaercs paBHou 33 — 34 °C B
3aBHCUMOCTH OT MeTabo0JIn3Ma YeI0BeKa,;

F — 1OBEpXHOCTh KOXXM Tejla YeJOBeKa, YYacTBYIOLIasi B TEIJIOOOMEHE
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2
TCILIOMMPOBOAHOCTBIO, M . PaccunThiBaeTcs B 3aBHCHMOCTH OT IIojla H BO3pacTta
YCIOBCKaA.

OTtHoteHue ’1/ 5 Ha3BIBACTCS TCIUIOBOH MPOBOAMMOCTBIO CTCHKH, Br/(M? rpan).

OTtHoleHue 6/ 2 = R Ha3hIBacTCA BHYTPCHHHM TCILIOBEIM CONPOTHBICHHEM CTCHKH,
(M?-rpam)/Br.

Kongekyua — 3TO TpoUECC HEMOCPEACTBEHHOM OTJA4YM TEIJia OTKPBITBIMU
MIOBEPXHOCTSMHU OT Tela K BO3JyXYy OKpyKawolel cpeabl. s yeroBeka B COCTOSSHUU
TTOKOSI KOHBEKIIUS OCYILIECTBIISETCSI CBOOOTHBIM (€CTECTBEHHBIM) ITYTEM.

ITepenaya TerioThl KOHBEKIIMEN ONUChIBaeTCs 3akoHOM Hbrotona-Puxmana, Bt:

q=a- (tyn—to) - F, 3)
rae @ — Ko3(QOUIUEHT TEIUIOOTJAaYd OT CTEHOK HApYXHBIX MOBEPXHOCTEH K BO3IYXY
IIOMEUIEHUS, BT/(MZ'OC);

t,n — Temmeparypa moBepxHocTu Tena, °C. Ilpunumaercs paBHoit 33 — 34 °C B
3aBUCHUMOCTH OT MeTa00JIM3Ma YeJI0BEKa;

to — TemmepaTypa OKpy:karlero Bo3ayxa, °C;

F — noBepXHOCTh KOKHU TeJla YEJIOBEKA, yJacTBYIOIAs B TEIUIOOTAA4Ye KOHBEKLUEH,

M2
JIns1 BepTUKaIbHON OBEPXHOCTH:
a =166ty —t, (4)
JI71s1 TOPU30HTAIBbHOM IOBEPXHOCTH:
a=186-3tyg—t, (5)

Tennoeoe uznyuenue — >To 0Ta4Ya TEIJIa OT OBEPXHOCTHU TeJa B HANPaBJICHUU
MMOBEPXHOCTEN, UMEIOIINX O0Jiee HU3KYIO TeMIIEpaTypy.
[lepenaya TErIOTHI TEIUIOBBIM M3JIyY€HHEM OMHCHIBaeTcs 3akoHOM CredaHa-

Bomenmana, Br:
4 4
a=eCo F-|() ~ () | ®)

rac € — CTCIICHb YEPHOTHI CEPOro Teja. OpI/IeHTI/IpOBO'-IHI:Jﬁ pacyeT MOKHO IMPON3BCCTH,
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npuHUMas J1s Teina yenoseka € = 0,8;

Co — ko3(pdurmeHT nznmyueHust abCcoOTHO YepHoro Tena, Cy = 5,67 BT/(MZ‘K4);

F — mOBEpXHOCTh KOKHU T€Ja YEeJIOBEKa, YUaCTBYIOIIAs B TEIUIOOOMEHE M3JIyUYCHUEM,
M.

Hcnapenue — OCHOBHOW TyTh OTJA4M TeIUIa OPTaHW3MOM IIPU TOBBINICHHOMN
TeMIieparype, OCOOEHHO B TOM Cllydae, KOTJa TeMIIepaTypa OKpPYKAIOLICH Cpellbl
MpUOHKACTCS K TEMIIEpAaType Telia 4elloBeKa. JTO OTBOJ W3 OpPraHu3Ma HEHYKHOTO
eMy Teria.

HcnapeHre Biard C IMOBEPXHOCTH TeJNa YEIOBEKA OCYIIECTBISETCS 3a CYET
Pa3HOCTH TapUUAIBHBIX JIABJICHUH BOJSHBIX IAPOB B HACHIIICHHOM IapaMH CJIOE Y
MMOBEPXHOCTH TeJla M B BO3JyXe MOMENICHHs. Terioornadya ucrapeHueM OyaeT Tem
OoJibllle, YeM HW)KE 3HAYCHUE OTHOCUTEIBHOW BIIAXKHOCTH BO3JyXa MpPH JIaHHOM
TEMIIEPaType B TOMEIICHUH.

TerurooTa4a KOHBEKIMECH W paJHalield TPOIOPIIMOHAIbHA BETHYNHE BHEIITHETO
TEMIEPAaTypHOTO TpaaueHTa (T. €. pPa3HOCTU TeMIepaTypbl Cpeabl U KOXHOU
MMOBEPXHOCTH), COKpAIIAeTCs C €ro yMEHBIICHWEM W MpeKpamaeTcs Mpu TaJeHUN
rpagueHTa 10 Hyns. Tak Kak cpefHss TeMIeparypa KOXH 4eloBeKa B HopMe OKoio 33
°C, mpHW TOBBINICHUH TeMmmepaTypbl cpeabl 10 35 — 36 °C u BbImIE OTJa4a Teruia
BO3MOXXHA JIMIIb MyTeM ucnapeHus. (s TermooOMeHa, KpoMme TemrmepaTypbl BO3AyXa
MMEIOT 3HAYCHHWE €ro JBM)KCHHE W BJIAKHOCTh. Tak, JBIKCHHWE BO3JyXa B 30HE
YMEpPEHHBIX M HU3KHX TeMIepaTyp pe3KO YCKOpsieT HCIapeHue MoTa. Bricokas
BJIQKHOCTh BO3JyXa TPH YMEPEHHBIX M HHU3KUX TEMIIEparypax YBEIHYHNBACT €ro
TEIUIONPOBOAHOCTh U YCUITUBAET TETIOOTa4y KOHBEKIIUEH U paJiiallveil; Py BHICOKON
TEeMIIepaType, HAMPOTHB, 3aTPYyIHSAS HCIApEeHUE I10Ta, PE3KO COKpAaIlaeT BEIMYUHY
TEIUIOOTIa4H.

TemmepaTypHass 30Ha HAWMEHBIIETO HAMPSHKCHHUS TEPMOPETYIISIIMOHHBIX
peakuuii s oOHakeHHOTo yenoBeka coctaBiser 28 — 30 °C, ans nerko ogeroro — 22 —
25 °C. YpaBHOBEIIMBaHUE TEIUIOBOTO OajaHca B 30HE 0oJiee BBICOKHX TEMIIEpaTyp
OCYIIECTBISICTCS MEXaHU3MaMH, PETYIUPYIOIIUMUA HHTEHCUBHOCTh TEIUIOOTIAYH
(pusmyeckass Tepmoperyssaus). [ToBpIIICHHE TEIIOOTIaYM KOHBEKIIMECH W paguariuei
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JOCTUraeTcs paciiupeHueM nepuepuyeckux COCYA0B U YBEJIMUYEHHEM TpaHCIOpTa
TEJIa KPOBBIO U3 IIEHTPAJIBHBIX 001aCTeH Tena K mepudepuu.

B 30He HU3KMX Temmeparyp TEIUIOOTAaya YMEHBIIAETCs 3a CUET MpeKpalleHus
MOTOOTACTICHUS M CYXCHHS KPOBEHOCHBIX COCY/IOB IOBEPXHOCTH TeJa, CHIKAFOIINX
TEMIIepaTypy KOXHM M TeIJIoOT]auy KOHBeKuMed u paauanuei. OnHOBpEMEHHO
BKITIOYAIOTCS MEXaHU3MBI XUMHAYECKOH TEPMOPETYIIALNH, BBI3BIBAIOIIHE
TEPMOPETYJIATOPHBIA ~ HPUPOCT  TEIUIONPOAYKLHMH, JOCTHUTAIOUIMA HpU  PE3KOM
oxnaxaeHun 200 — 250 % HOpMalbHOTO YpPOBHS OCHOBHOro obmeHa. CHavana 3TO
CBSI3aHO C HEOILYTHMBIM MOBBIIIEHUEM TOHYCa CKEJIETHOM MYCKYJIaTyphl, IO3]HEe
MOSIBIIICTCSL MBIIIEYHAs] JPOXKb — CHAdajla B JKEBATENbHBIX MBIIIAX M MBIIIIAX
IUIEYEBOrO MOsCAa U CIMHBI, 3aT€EM — B HIDKHUX KOHEYHOCTSAX. AKTHBHAs MblILIEYHAs
NeSTeIbHOCTh HE OTHOCHUTCS K MeXaHH3MaM XHUMHUYECKOW TEpMOPETYISIUN, HO
COIIPOBOKAAIONIUI €€ MPUPOCT TEIUIONPOIYKIIMA MOXKET COCOOCTBOBATH COXPAHEHHUIO
TEMIIEPaTypHOTO TOMEOCTa3a B YCIOBHSIX OXJIAXKICHHS.

YenoBek wu3apeBiIe OOMTaeT B pa3IMuYHBIX pailoHaXx Hamled IUIaHeTHI,
TEMIIEPATypHBbIE PA3IUYUSA MEXKIYy KOTOPBIMH 3HAUUTENbHBL. EJXKEromHele W Jaxe
€XKECyTOUHbIE TEeMIIepaTypHble Iepenajgpl TaKk >K€ MOIYT ObITb OY€Hb BEJIUKH H
coctaBisATh cooTBeTcTBeHHO 50 — 60 °C m 10 — 20 °C. CnenmoBarenbHO, TPOOIEMBI
3alIUTHl OT BHEIIHUX TEMIIEPAaTypHBIX BO3JEHCTBUNA M (PU3MOJOTMUECKON afanTaliu K
HUM SIBIIIETCSI BEChbMa aKTyaJIbHOM.

4. TTIOPAAOK BBITTOJIHEHMA PABOTHI

1. IIpon3BecTn U3MEPEHUS MACChl M pOCTa YHJaCTHUKA SKCIIEPUMEHTA.

2. V3MepuTh MEAMIIMHCKUM TEPMOMETPOM TeMIIepaTypy OpraHu3Ma y4acTHHKA
IKCIIEPUMEHTA.

3. Ompenenuts mapaMmeTpbl OKPYKAIOLIEH cpeasl B IMOMEIIEHHH, H3MEpPHUB
TEMIIEPAaTypy U OTHOCHUTEIBHYIO BIAKHOCTh BO3/IyXa B IOMEIICHUH.

2. BHectu pe3ynbTaThl U3MEpEHUil B )KypHai HabmoaeHui (Tabnuna 1).

Tabmuma 1
Kypuan nabnronenuii
] ITokasarenu | 3nauenus |
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Macca Tena yeoBeka M, Kr
duznonorn4yecKkue Poct Tena genoBeka I1, m
napameTpbl TemmepaTypa MOBEPXHOCTH Teja
yesoBeka ty, °C
Temneparypa Bo3ayxa B HOMENIEHUH
tg, °C
BnaxxnocTs Bo3yxa B nmomenieHuu, %
5. OBPABOTKA PE3VYJIbTATOB
1. OnpenenuTh MIONIAAb MOBEPXHOCTH TEJA yYACTHUKA IKCIIEPUMEHTA, M
S = 01203 . MO,425 . HO’725, (1)
rje S — iom@aab MOBEPXHOCTH TeJla YIaCTHUKA IKCIIEPUMEHTA, M
M — macca Tena ydacTHUKA SKCIIEPUMEHTA, KT;
[I — pocT Tena yyacTHHKA SKCIIEPUMEHTA, M.
2.0npenenuthb CPEIHIOI0 TEMIIEpaTypy  OKPY>KAIOIIMX BHYTPEHHHX
noBepxHocTel nomeneHus, °C:
t. =27,7-0,507 - t, (2)
rjae t, — Temmneparypa Bo3ayxa B nomenieHuu, °C.
3.0mpenenuTh MOTEPU TEIUIA U3JIyYEHHEM MO SMIIMPHYECKON (opMmylie
Burte, B!

[TapameTpsl
MHUKpPOKJIMMATa

Quan = 6,55 (tn - tc)a (3)
rjae S — Ioma s MOBEPXHOCTH TeJla YIaCTHUKA YKCIIEPUMEHTA, Mz;
t, — TeMIeparypa noBepxHocTH tena, °C;
t. — cpenHsisi TeMIiepaTypa OKpPYXKaroluX BHYTPEHHUX TMOBEPXHOCTEH MOMEIICHHUS,
°C.
4. Omnpenenutb NOTEPU TEMJIa UYETOBEYECKHM OPraHU3MOM KOHBEKIMEH 10
smnupuyeckoil popmyse Burre, Br:
QKOHB =7- (0'5 + UO'S) N (tn - tB)l (4)
I7Ie U — CKOPOCTh JBIDKEHHUS BO3MyXa JUIsl MPAKTHUYECKH HETOJBMKHOTO BO3yXa, 3TO
3HAYEHUE MOXHO MPHHSTH paBHBIM 0,05 M/c, miis xwtbix momemenuit — 0,15 — 0,25 m/c;
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t, — TemnepaTypa oBepXHOCTH Tena, °C;
t, — TemmepaTtypa Bo3ayxa B nomemienuu, °C.
5. Onpenenutsb MOTEPH TEIJIa OPraHU3MOM YeJIOBEeKa 3a cueT ucrnapeHus, BT:
annap =r-W, (5)
rjie v — KO3 PUIMEHT CKPBITON TEIUIOTH mapoodpazoBanus, r = 2,450 xx/r;
W — xonuuecTBO Ucnapsromieiics Biuary, I/c.
W = [0,6+a-(t;—10)?]

60 ' (6)

rie a — kodhGUIHUEHT, onpenesIeMblid B 3aBUCUMOCTH OT TEMIIepaTyphl BO3IyXa
(Tabnuua 2):

Tabnuua 2
3aBucuMOCTb K03((UIIMEHTa a OT TEMIIEpPaTyphl BO3AyXa
Temmnepatypa, °C 18 20 22 24 26 28
Koadduuuent a 0,0022 |0,0024 |0,0027 |0,0031 |0,0035 | 0,0040

6. Jnga cpaBHEHHS TOJY4YEHHBIX pE3YyJIbTaTOB paccuuTaTb MOTEPH TeIlia
KOHBEKIMEH U TeIUIOBBIM U3JIeUeHHEM 10 (opMysiaM TerioMaccooOMeHa

7. OmnpenenuTs CyMMapHble IOTEpU TeEIJa HU3JIy4YeHHEM U KOHBEKIHUEH.
CpaBHMTB OJYYEHHOE 3HAYCHHE BbIJICIIEHUH TeIla U BJard B 3aBUCUMOCTH OT CTETIEHU
TSKECTH TPyZa ¢ TAOJIUYHBIMU 3HaUEHUSIMU (TIpritoxkeHue 1). Chaenath BBIBOJIBI.

6. KOHTPOJIBHBIE BOITPOCHI

1. Kakue mapameTpbl BHYTPEHHET0O MHUKpPOKJIMMATa IOMEIICHHUS Ha3bIBarOTCS
KOMGOPTHBIMH?

2. BnusHMe mnapaMeTpoB MHKpOKIMMaTa TIOMEUIEHHS Ha CaMOYyBCTBHUE
YeJI0BEKa.

3. Uto Takoe TepMOperyIsIus?

4. OcHOBHBIE 3aKOHBl TEIUIONEPEIAUHN:
U3JIeYCHHUE.

5. Yro Takoe ucnapenue?

TCILIOMIPOBOAHOCTb, KOHBCKIIHA,
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I[MTPUJIOXXEHUE 1

Brinenenue tema, Bjaaru u €O, OJHUM YEJIOBEKOM

m TennoBwIACTICHNS,
< Bt -
z, = 2
A s PO =
] = Q -
=S 2 5 =S
YcnoBus BbIACIEHUS BPEIHOCTEH g < o =5 = = ©
> = S = 2 ! 2
5 = ) o & = o
o 2 = o 3 = 5)
o g © = 8 = S 5
=R o 2 =5 K = fi’[
% 2 = g S = s 3
== & O S | A4 | A
15 85 40 125 40
Jliomu B cocrosiauu  mokos | 20 70 35 105 45
(TeaTpsl, KiIyObl, 3aJbl cOOpaHuii | 25 50 30 80 50
UT.J.) 30 30 50 80 80
35 — — — 130
15 100 35 135 55
o .. 5 20 85 45 130 75
(pHexc eIEEZKI(;PSI’}g:;IHT I))a s 5 70 125 120 5
YHPCHACHIL I 30 [35 |90 |125 |140
35 — — — 240
0 . . | 15 115 65 180 110
pu J'IeI:KOI/I6 I/I( cpennedt [ q 90 85 175 140
sl ptore (st 269|110 {170 100 |
e B TA) PUMIT 30 140 [130  [170 | 230
PrbopoB H LA 35 |- _ _ 290
[lpu  TsoKemoit  ¢umsmyeckoit | 15 140 110 250 185
pabote (Ky3Helpl, Juteimuku u | 20 110 140 250 220 8
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T.J1.) 25 80 170 250 300
30 45 205 250 360
35 — — — 430
Jertun B Bo3pacrte a0 12 ner - 35 15 50 23 8
IIpumeyanus:
1. [Ipu temneparype Bo3ayxa 35 °C gBHOro TemioBblenenus HeT. [TonHoe
Terio oauHakoBo npu 25, 30 u 35 °C.
2. TennoBbIIeICHNE W BJIArOBBIACIICHUE OT JIIOJIEH B MPOMBIILIIEHHBIX

MOMEIIEHUSAX CIIEyeT YYUTHIBATh TOJIBKO TOTJa, KOTJAa 00beM MOMEIICHHsS Ha OJTHOTO
3
yesoBeka MeHee 40 m”.

IIK-9 cnocodHOCTHIO 00ecIeYnBaTh COOJII0IeHNEe IKOJIOTHYeCKO 0e30IaCHOCTH HA MPOU3BOACTBE U IJIAHUPOBATH IK03AINMUTHbIE
MEpPONPHUATHSI M MEPONIPUSITHSA 0 IHEPIo- U pecypcochepekeHuI0 Ha POU3BOACTBE

3HaThb - OCHOBHBIE OIPEICIICHHS U TTOHATHS B IlpumepHnuwiii nepeuens 60npocos:
00JacTH €CTECTBEHHOHAYYHBIX UTo noHMMaeTcs 1oj naponpoHUIIAEMOCThIO OTPaXKIAIOIINX KOHCTPYKIIUI?
AUCLHILTAH, MCTO/IBI PCIICHI THITOBBIX [Tepeunciure OCHOBHBIE (HAaKTOPHI, BIUSIONINE HA MOTEPU TETUIOTHI B IOMEIIEHUAX
3a71a4 [0 U3BECTHBIM aJrOpUTMaM U
TIpaBUIIAM. UTo ABiISIETCSI ICTOYHUKAMHM  BBIJEJICHUS TEIUIOThHI B MPOU3BOICTBEHHBIX TOMEIIECHHUS?
UTto moHMMAaeTCs MOl TEIUIOBHIM OajlaHCOM TOMEIIECHUSI, TEePEUYUCINTE BO3MOXKHBIC
BapHaHTHl TEIUIOBBIX 0AlaHCOB MOMEIICHUS?
OT KakuX UCTOYHUKOB MOKET OCYIIECTBISATHCS TEITIOCHAOKEHHUE 3JaHU?
Kakue gakTopsl BIUSIOT HA BBIOOP CUCTEMBI OTOTUICHHUS?
Kaxwe Bunp! cucreM otomneHns Bam n3BecTHBI?
B ueM npeuMy1iecTBO U HETOCTATKHU BOJISIHBIX CHCTEM OTOTUICHMS?
Oco0EeHHOCTH MTAPOBBIX U BO3IYIIHBIX CUCTEM OTOIIICHUS?
YMeTh - 00BIACHITH TUIIUYHLIE MOJEIN 3aJa4 B 3amaua 1. Yromp, ucnonb3dyemblii misg cxkuranus B TOC, mMeeT SHEpPreTudeckoe

obnacTu 6€30MacHOCTH SHEPTETUUECKUX
CHUCTEM KU3HCIACATCIIBHOCTHU

conepxkanue 24 xJlx/r. HopmatuBHble TOKYMEHTBI OTPAaHHMYMBAIOT BHIOPOC TBYOKHCH
cepsl 10 260 1 (130 r smemMeHTapHOM cepbl), a MaKpodacTull 10 13 r Ha MIWITHOH KJ[X
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- pacio3HaBath 3(pHeKTUBHOE penieHne ot
Hed(pPEeKTUBHOTO, IPU PEIICHUH 33/1a4 B
obJsiacTu 0€30MacHOCTH SHEPreTHUECKUX
CHCTEM JKU3HEIEATEIIEHOCTH

BBIXOZHOM TemnoThl. TOC cxuraer TommBo ¢ coaepxkanueMm 2% cepol U 10% nuiakos.
Oxkono 70% muwtaka yneryuuBaeTcss B Buje neria u 30% ocaxmaercs B BHUJAE 30JIbL.
DpdextuBnocts TOC — 33,3%. Haiitu nomyctumsliii BEIOpOC cephl U yactull Ha 1 kBT u
npousBoaumoii TOC sueprun. KakoBa momkHa ObITh 3()()EKTUBHOCTH YIIaBIUBAHHS
cepbl U yacTull (BCE OHU COCTOSIT W3 MEIJia), YTOOBl COOTBETCTBOBATH MPEIbSIBISIEMbIM
TpeOOBAHUSAM TIO JOIMYCTHMOMY BBIOPOCY?

3amaua 2. TypOuHa TUIpOINEKTPOCTAHIIMU paciionokeHa Ha 200 M HUXKE YPOBHS BOJbI
B Bogoxpanmiuiie. CKOpoCTh BOJIBI TIOCIE MPoXokaeHus Typounsl 30 m/c. Kakas gactb
SHEPruu BOJABI TiepenaHa TypOuHe, eciu MpeHeOpeub MOTEpsIMH Ha TpPEHHE B
IOIBOJAIIEM KaHajie?

3amaya 3. Ilpu mpousBojactBe 1 kBT-u anekrposHeprun Ha coBpeMeHHO ADC
TEIJIOBBIE OTXOJIbl B BOJY, MCHOJB3YEMYIO Ul OXJaxaeHus, coctaBisoT 1900 kkai.
[IpuHSB TSI MECTHOCTH C YMEPEHHBIM KJIMMATOM OXJIaXKIAIOIIYI0 CITIOCOOHOCTH BOJBI,
paBHOM 10 kxkan/(M2-4), OLEHHUTH IJIOLIAJb BOJHOM IMOBEPXHOCTH, TpeOyeMyro s
paccesiaust TeroTel 0T ADC mormHocThi0 1000 MBT TONBKO 3a cueT oxJIakIarolien
CIIOCOOHOCTH BOJBI.

Bnanets

- OCHOBHBIMH METOJJaMH MaTeMaTHYECKOTO
aHaJIM3a U MOJIETIMPOBaHUS B 001acTu
0€30I1aCHOCTH YHEPreTUYECKUX CUCTEM
KUZHENEATEIIbHOCTH

- cnoco0amu IEMOHCTpaIMi YMEHUS
aQHAJIM3UPOBATH CIIOCOOBI TEOPETUUECKOTO
U SKCIIEPUMEHTAJILHOTO HCCIIeIOBaHUS B
00J1aCTH JAHHON TUCHUILINHEI
-BO3MOXKHOCTBIO  MEXAUCHUIUIMHAPHOTO
MPUMEHEHHUs 3HaHUI B MpoQeccCHOHaTbHON
JIeSITeIbHOCTH

JUist OLIeHKH TeKyIed MO3UIMHY KOMIIETEHIIMH MPUMEHSIOTCS 1ab0opaTopHble CTEH/IbI IO
JUCHUIUIMHE ~ «DHEpPreTH4ecKHue CUCTEMbl  O0ECHeueHHUs  KU3ZHEIESTEIbHOCTH.
Beimonnsiercss pacuer, 0000II€HHE HKCIIEPUMEHTAIBHBIX JAaHHBIX M IOJyYeHHe
3aBUCUMOCTEN C TPUMEHEHNEM COOTBETCTBYIOIIETO MaTEMAaTHYECKOTO allapara.
IIpumep:
OINPEAEJIEHME PACXOIA BOJIbI HA YUACTKE
[10 TEIUIOBBIM ITOTEPAM TPYBOIIPOBOJIA
1. HEJIb PABOTBI

1. OnpenenuTs pacxo/ BOJbI Ha yU4acTKe TPyOOIpoOBoia JEHCTBYIOMIEH CHCTEMBI
OTOIUICHHS.

2. MHccnenosatb U3MEHEHUS

3aKOHOMEPHOCTh cpeanero ko3 dunmenrta
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TEIUIONepeIaul FTOPU30HTAILHOM TPYOBl B CBOOOJHOM MOTOKE BOJIBI OT TEMIIEPATYPHOTO
Haropa B uHTepBaiie oT 50 g0 150 °C.
2. UCIIOJIB3YEMOE OBOPYJIOBAHUE

1. VY4acTok TOpPHU3OHTAIBHOTO TPYOOINPOBOJA JCUCTBYIOIICH CHCTEMBI
OTOIUICHHUS.

2. MUJITUBOJIBTMETD.

3. Tepmonapbl XpoMeJb-altOMETIEBBIE.

3. TEOPETUYECKAS YACTb

3amaya 1O OMNPEAENECHUI0 PacXOJOB BOABI HA OTAETBHBIX  Y4acTKax
TpyOONIPOBOZOB CHCTEM IEHTPAJILHOTO OTOIUICHHSI CJOXHAa B CBS3M C TEM, YTO
BEJIMYMHBI PACXOJI0OB HAa OJTHX YydyacTKax HeBeduku. OOLIENpUHAThIE METOIbI
OTIpeIeNIeHUs] PACX0J0B — CKOPOCTHOM, JPOCCENBbHBIN U BECOBOM — TPEOYIOT BCKPBITHUS
TpyOOIIPOBOJIOB M BBEJACHHUS B MOTOK JKUAKOCTH HHCTPYMEHTOB, KOTOpbIe OyayT
Hapyliath THUIPABIMYCCKUN PEKUM CHCTEMBI M TEM CaMbIM HCKaXKaTh JaHHBIC O
pacxojax *HIKOCTH Ha ydacTke [1].

OpauM M3 HamboJee MPOCTHIX METOAOB OIPENENICHUS] MajbIX PacXoJlOB IPH
MasblX CKOPOCTSIX IBMKCHHS >KUIKOCTH SIBISIETCS METOJ OMNpENENICHUs pacxoia Io
TEIJIOBBIM MOTEPSIM TPYOOIPOBOA, IO KOTOPOMY MPOTEKAET TEIJIOHOCUTENb [2]. DTOT
METO/I OTIpEICTISIETCS N3BECTHBIM YPaBHEHUEM:

Q=G -c-At, Q)
rae Q — morepu Teria TpyoonpoBOJIOM Ha yUacTKe ONpEeICHHON UTHHBI, BT;
G — pacxoj TEIIOHOCHUTEIS, TPOXOAAIIEro Mo Tpyoe, Kr/c;
C — yHIenbHas TEIJI0OEMKOCTh BOJIBI MIPU CPEAHEH TeMIepaType TeITOHOCUTENS; IS
BOJIbI cilelyeT MpuHUMaTh paBHoOM 4186,8 JIx/(kr-rpan);
At — pa3HOCTh MEXKY HAYabHOW M KOHEYHOH TeMIlepaTypaMu TETUIOHOCUTENS TpU
MPOXOXKACHUH €T0 TI0 BRIOpaHHOMY ydacTKy TpyOompoosa, °C.
W3 ypaBHenus (1) ciaemyer, 9To pacXo )KUAKOCTH, IPOXOISAIIETO 1o TpyOe paBeH:

-9
G = c-At' (2)
Tak kak ImaacHue TeMHepaTypBI BOABI Ha BLIGpaHHOM y‘{aCTKe prGOHpOBOL[a
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Bcerjga OyJeT COOTBETCTBOBATH MAJEHUIO TEMIIEPATYphl HA MOBEPXHOCTU TPYOBI, TO B
ypaBHEHUHU (2) pa3HOCTb TEMIIEPATyp TEIUIOHOCUTEIS MOKHO 3aMEHUTh Pa3HOCTHIO
TEMIIepaTyp IOBEpXHOCTH TpyObl B Hayaje M B KOHIIE BBIOPAHHOIO y4yacTKa
TpyOompoBoga. Termiooriaya MOBEPXHOCTH TpyObl Ha O3TOM ydyacTke Oyner
COOTBETCTBOBATh KOJIMYECTBY TEIIA, NOTEPSHHOTO TEIJIOHOCUTENEM HpPU OCTHIBAaHUU
ero Ha At, a KOJIMYECTBO MMOTEPSIHHOT'O TEIUIA — PAacX0y TEIJIOHOCUTEIIS Ha Y4acTKe.
4. OIIUCAHME DKCIEPUMEHTAJIBHOM YCTAHOBKH

[IpoBepka crpaBeUIMBOCTH H3JI0)KEHHOTO METO/la MPOBOJUTCS HAa YCTAHOBKE,

cxeMa KOTOpOoH IpuBeeHa Ha puc. 1.

e Ve

N
\\){%’j’

N )
N my

Pucynox 1. Cxema ycTaHOBKH /I OIIPEIETIEHUS PacXo/ia )XUIKOCTH B TPYOOIIPOBO/IE
0 TETJIOOT/Aaue Ha 33/IaHHOM Y4acTKe TpyOorpoBoia
1 — mpyb6a oeticmsyrowei cucmemvl omonienus, 2, 5 — mepmonapuvl Xxpomeiv-
aniomeneswvie;
3,6 — nepexmouamenu, 4,7 — MuiIu8OILMMEMPYDIL.

Ha xoHmax BbIOpaHHOTO ydYacTka JrO0Oro  jAMaMerpa JUIMHOK L
YCTaHABIIMBAIOTCS B OMPEACIICHHBIX MECTax ropsiane crnau 1 u 2 XpoMemnb-aTioMeNeBhIX
MpeABAPUTEIILHO MPOTAPUPOBAHHBIX TepMoInap. Tepmonapsl yepe3 nepeksiouarenu 3 u
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6 COelMHAIOTCS ¢ MUWUIMBOJIBTMETpPAMU 4 W 7, IIKajdbl KOTOPBIX MO3BOJISIOT AEaTh
3aMepbl IEKTPOABUKYIIEH CHITbI TepMoniap ¢ TouHocThio 70 0,01 MB.
5. IIOPAJOK BBIITIOJIHEHM A PABOTBI

1. Custb nokaszanus 3-x TepMoIap B Hauajie y4acTKa TEIIoNpoBO/a.

2. CHATb NIOKa3aHUs 3-X TEpMOINAp B KOHIE y4acTKa TEIJIONPOBOJIA.

3. Bplunciaurh cpenHee 3HAUEHUWE TEMIIEpaTyp B Hadajle M B KOHIE Yy4acTKa
TpyOOIIpOBOA.

4. TIlepeBecTH C TOMOIIBIO IPaJydpPOBAHHONW  TaOMUIBI  MOKAa3aHUs
MusuinBosbT™MeTpa (MB) B rpanycel Llenbcus (°C), npubaBuB K KaKIOMY MOKAa3aHHUIO
TEMIIEpPaTypy OKpY)Karomei cpensl. JlanHble 3anucath B Tadauiy 1.

Tabauua 1
Kypnan nabmronenuii
E , t, mvV t, mvV tu, °C ty, °C
SHE :
g 12| 3] Cpen 12| 3| Cpen. 12| 3] Cpen 12| 3] Cpen

6. OBPABOTKA PE3VYJIbTATOB
BenumunHa k03 hULIMeHTa TEIUIOOTIau KOHBEKIMeH onpeaensiercs [3]:
1) u3 3axona HerotoHa-Puxmana:

= ®3)

% = (t1—tp)’
rae ay — Kodh(UUIMEHT TelIo0TAaYl KOHBEKIMeH, XapaKTepH3yIoInui
WHTEHCUBHOCTh TEIUIOOOMEHa KOHBEKIMEW U OMpEeNeNsiolUi KOJMYECTBO TEIJIOTHI,
NIEPEITAHHOE «C» WIN «HA» €IMHUIly MOBEPXHOCTH B €IUHUILy BPEMEHU IIPHU Pa3HOCTH
TEeMITepaTyp MEXy MMOBEPXHOCTHIO U cpenoi B 1 rpaxyc, Bt/ (MZ'Fpa)I);
Q« — moTepu TEII0Thl KOHBEKIIMEH Ha 3aJJaHHOM y4yacTke TpybomnpoBoja, Bt;
(t; — tz) — pa3HOCTh MEXIy CPEIHEH TeMIIepaTypoil MOBEPXHOCTH TPYOBI U
TEMIEPATYpPOM Bo3yxa B nomemeHuu, °C.
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2) u3 uncna noxpodust Hyccenbra:
a, = Nu - %, (4)
rae Nu — uucno nonobus HyccenbTa, xapakTepusyroliee MepeHoc TEeIIOThl B
MOTPAaHUYHOM CJI0€ Ta3a (BKUIKOCTH), IPUMBIKAIOIIEM K CTEHKE;
A — ko3h(dULKEHT TEemIONPOBOJAHOCTH, XapaKTEPU3YIOMIHN KOJIUYECTBO
TEIUIOTHI, TMEPEeJaHHOE 4Yepe3 eIWHHUIlY IOBEPXHOCTH B EAMHUIY BPEMEHH MpHU
IpagueHTe TEMIIEPATYP B OJIUH TPaayc Ha 1 METp TOJIIMHBI CTCHKH;
L — nnuHa yyactka TpyOOIpPOBOJIA, ISl KOTOPOTO PACCUUTHIBAIOTCS IOTEPU
TEIuia, M.
Yucno nmompobus Hyccenbra onpeaensercs mo GopMyiam:
1) s BEpTHKAIBHBIX TPYOOIIPOBOJIOB:
0,33 0,25
Nugy = 0,15 - (Gryy - Prs)" - (%’;) , )
rae Gr — yucio nogodus ['pacroda, xapakTepusyroliee OTHOIIEHUE MOHEMHBIX
CWJI K CHJIaM BSI3KOCTH;

_gt
GT'—U—Z'ﬁ'At, (6)
Pr — u4wmcio HO,[[O6I/I}I HpaH,[[TJ'ISI, XapaKTCPpU3YHOIICC COOTHOLICHUEC

MHEPLUOHHBIX CBOMCTB cpellbl — THAPOMEXaHMYECKMX M TEMJIOBbIX. Yucio moaolus
[Ipanarns BeIOMpaeTcs W3 CHpaBOYHOro Marepuana «DH3MUECKHe CBOHCTBA CYXOTO
Bo3ayxa mpu P = 10°P ITa» (Tabnuma 2) Mo TeMrepaType OKpyKaromero BO3ayXa.

2) sl TOPU3OHTAIBHBIX TPYOOIPOBOIOB:

0,25 0,25
Nugq =05 (Grpa-Pry)"" - (52) (5)

VYuuTeiBas, uTo I BO3Ayxa B nuarazone temrepaTtyp ot 0 go 100 °C yucno
nonobust Ilpanntna Pr = 0,7 = const, npuBeaeHHbIE (OPMYIBI YIPOIIAIOTCS U B
OKOHYATEeJIbHOM BapHaHTe OyTyT UMETh BUL:

1) nns BepTHKAIBHBIX TPYOOIPOBOJIOB:

Nugj, = 0,133 - Groy? (6)
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2) sl TOPU3OHTAIBHBIX TPYOOIPOBOIOB:

0,25
Nug 4 = 0,47 - Grz g (7)
Koadduiment rtemnoornayn KOHBEKIHMEW i  TOPU3OHTAIBHBIX  TPYO

JIMaMETPOM Dy = 120,100 u 75 MM u 1 TeMIiepaTypbl Bo3ayxa B momenieHuu t = 20
°C TaK ke MOXHO OIpeeNuTh rpaduyecku (puc. 2).

'3—1(
12
1l o
» D =120
10 = J'_.-— D'v— 100
| LT s S
ﬁ g’ _'__d"'-:_l"_- = ___,_d—"’. [:.J .: ?5
i e [ ey =) ¥
Bl 8 =
i o=
8 7 K
E: _ r
=l 6 F
5
Ly Ly —t o
P 3 Wl
20 40 a0 20 100

Pucynok 2. Koag¢unuent Tenaooraun KOHBEKIIMen

JUISI TOPU30HTAIBHBIX TPYO
Bemnunna

MOTepU  TEIUIOTHI KOHBEKIMEH Ha  HCCIEAYyEeMOM  y4acTKe
TpyOOTIPOBOIa ompeenseTcs mo Gopmye:
tytty
Qu=a F- (22 —t,), (8)

rae Qp — moTepHu TEMJIOThl KOHBEKIMEW Ha 3aJaHHOM y4acTke TpyOompoBoja,
BrT;

Q) — K03 PHUIMEHT TEII00TJa4 KOHBEKITHEH, pacCUUTaHHBIN 10 popMyIam
WJTU OTIpeNeNICHHBIN 10 rpaduKy (puc. 2) B 3aBUCUMOCTH OT Pa3HOCTH MEXIY CpeaHel
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TEMIIEpaTypoil IMOBEPXHOCTH TpyObl W TeMIEepaTypoid BO3AyXa B IIOMEIIECHUH,
BT/(MZ‘I‘paI[);
F — momais IoBEpXHOCTH TPYGOIPOBOAa, M
t, — TeMIepaTypa IoBepXHOCTH TpyObl B Hauaie yyactka, °C;
t, — Temreparypa HOBEpXHOCTH TPyOBI B KOHIIE y4acTka, °C;
t, — TeMIieparypa Bo3ayxa B momemnieHuu, °C.
F=m-d-I, 9)
rine d — HapyKHBIA AuaMeTp TpyoorpoBoaa, M. [Ipuaumaercs paBabiM 0,078 Mm;
[ — nmuna TpyOonpoBoaa, JUIsi KOTOPOI'O PacCUUTHIBAIOTCS MOTEPU TEIlIa, M.
[Ipunumaercs paBHOU § M.
TennmooTnaua M3My4yeHMEM Ha  HUCCIEAYEeMOM  ydacTKe TpyOonpoBoja
ompenensiercs mo Gpopmyie:

o e-Coob-0- ()" - ()] "

rae Q,s; — MOTEPU TEIUIOTHI U3TyYEHUEM Ha 3aJIaHHOM YYacTKe TPyOOmpoBoOa,

BT,

& — TMIPUBEJICHHASI CTETIEHb YEPHOTHI CUCTEMBI B3aMMHO OOJyJaroIIuXcs Tell,
e=10091,

Co — KkodpduIMeHT usnydeHus aOcomoTHO uepHoro Tena Cy = 5,67
Bt/ (M2 ‘ rpazl4) :

F — miommas moBepxXHOCTH TpyGOIpoBoa, M2;

@ — KO0dpOUIMEHT OOIY4eHHOCTH: [Uid TpyObl, HaxoAsIIeHcs Ha
JOCTaTOYHOM yJaleHuu oT creH, ¢ = 1,0; mis TpyO, pacroyioKeHHBIX BOJIU3U
HapYXHBIX CTeH, IPUHUMAIOT KOA(PPHUIMEHT 00TydeHUsI HApyKHOU cTeHbl ¢, . = 0,49,
a Il BHYTPEHHUX CTeH @, . = 0,51;

T, — cpenHss TemIiepaTypa BIOpaHHOTO ydacTka Tpydomnposoza, K;

T, — TemniepaTtypa Bo3yxa B noMmenieHun, K.

HaiinenHbie BEUMUMHBI OTEPH TEIIAa KOHBEKITUEH W U3ITyYEHHEM IO (popMysiam
(8) u (10) cooTBeTcCTBEHHO CyMMHpYIOTCS U 1o Gopmyne (2) onpeaensieTcs pacxon
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TETJIOHOCUTENS B TPYOOTIPOBOIE.

KoHTpoisibHBIE 3aMepbl TeMIeparyp, 10 KOTOPBIM AHAIUTHYECKH OIPENCISIOT
pacxox KHUIKOCTH, IPOU3BOAAT HE MEHEEe TPeX pa3 M HaXOAAT CpEeIHHE 3HAUYCHHS.
Pacuernr MMPOU3BOJAT 110 CPCAHHUM BCIMYMHAM.

B ciydae pacxoskieHusl B BEIWYMHAX PACCUMTAHHBIX M 3aMEPEHHBIX PacXoaoB
OMpPCACIIAIOT BEJINYHNHY OTKJIOHECHHUH B IMPONLCHTAX, YTO IMMO3BOJIACT YCTAHOBUTH TOYHOCTDH
UCIIOJIB30BAaHHOT'O METO/IA.

[Tpu 06paboTKe pe3yNbTaTOB CIEAYET UCIOIB30BATh TAOIHIIBI 2 1 3.

IIpumeuaHue: ompeneneHrue TEIUIOOTIAAONICH IOBEPXHOCTH TPYOOIpOBOaa
HEOOXOAMMO TIPOM3BOIUTH TO (PAKTUYECKH H3MEPEHHOMY HAPYXHOMY JHAMETPY
TpyObl. Oco00 TIIATENBHO CIEAYET ONPENeNATh TEIUIOOTAAIONIYI0 IOBEPXHOCTh
OKpAaIICHHBIX TPYOOIIPOBOJIOB.

Tabmumna 2
dusnyeckue cBoicTBa cyxoro Bosayxa npu P = 10° Ia
o 3 A-10?, a-10°, v - 108,
t,°C p, Kr/M Bt/(m-rpan) M2/c M2/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
Tabmuma 3

Tabnuua nepeBoga mV B °C (Matepuan TepMonap — XpoMellb-aJIFOMEIb)
0 1 2 3 4 5 6 7 8 9
0 0 0,04 |008 (012 |016 |020 |024 |028 |032 |0,36
10 0,4 0,44 048 [052 |05 |060 |064 |068 |072 |0,76
20 0,8 0,84 |08 (092 |09 |100 |104 |108 |112 |1,16
30 1,2 124 (128 132 |136 |141 |145 |149 |153 |157
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40 101 |105 [169 |173 |1,77 |182 [189 [190 [194 |198
50 202 1206 |21 216 218 |223 |227 [231 |235 |235

7. KOHTPOJIBHBIE BOITPOCHI

1. MeTop1 onpe/iesieHus: pacxo/ia )KUIKOCTH.

2. @wusuueckas TpUpoJa Tpolecca TEIUIOOTAaud TMpU  CBOOOAHOM |
BBIHYJICHHON KOHBEKIIUU.

3. YpaBuenue HproTona-Puxmana.

4. Ompenensioniye W ONpeaeiseMble Yuciaa MOA0OHs TMpH  CBOOOIHOMN
KOHBCKIINH.

5. YcnoBus nonodus Gpu3nueckux mpoIeccoB.

6. BnusHMe Ha WHTCHCHBHOCTh TEIJIOOOMEHA pAacIloJIOKEHUs TPyObl B
MIPOCTPAHCTBE.




0) Ilopsaaok mpoBeleHUs] MPOMEKYTOYHON aTTeCTALMH, MOKA3aTeJIH U KPUTEPHH
OLlEHUBAHUA:

[TpomMexxyTouHasi aTTeCTAlMs MO JUCIUILUINHE «DHEPreTHUYECKUe CHUCTEMBI 00ECIICUCHUS
JKU3HEACSITSIIBHOCTHY» BKJIIOYAET TEOPETHYECKUE BOIPOCHI, MO3BOJISIIOIINE OIEHUTh YPOBEHBb
YCBOCHUS OOYYAIOIIMMUCS 3HAHWW, TPU YCIOBUHM BBIMOJHEHUS TEKYIIUX MPAKTHYCCKUX
3aJIaHUH, BBIABJISIONINX CTEIICHb CPOPMUPOBAHHOCTH YMEHUM U BJIAJICHUN, TPOBOJAUTCS B hopMe
3a4eTa C OICHKOI.

3ader ¢ OIEHKOM 10 TaHHOW JUCITUIUIMHE TPOBOIUTCS B YCTHOU (hopme.

Iloka3aTeiu U KpUTEPUH OLIEHMBAHUSA 324€TA C OLIEHKOM:

— Ha OIECHKY «OTJIMYHO» — OOYYalOUIMiiCs TII0OKa3bIBACT BBICOKHHA YPOBEHb
c(hOpMUPOBAHHOCTH KOMITETEHITUH, T.€. He MeHee 90% oT 001Ieit TPy I0eMKOCTH JUCIIUILTUHBL,
— Ha OICHKY «XOpomio» — OOyYaroIIWiCs TOKa3bIBAaeT CPEIHUH  YPOBCHb

c(OpPMUPOBAHHOCTH KOMITIETEHIIUH, T.€. HaxoauTcs B mpeaenax oT 75% mo 90% ot oOmieit
TPYIOEMKOCTH JUCITUTIINHBI,

— Ha OIICHKY «Y/IOBJIETBOPHUTEIBHO» — OOYUAIONIUICS MMOKA3BIBAET MTOPOTOBBIA YPOBEHB
c(hOpMUPOBAHHOCTH KOMIETCHIIMH, T.e. HaxomuTcs B mpexaenax ot 60% mo 75% ot obmei
TPYJAOEMKOCTH JTUCIUTIIHBL;

— Ha OILEHKY «HEeyI0BJIETBOPUTEIbHO» — pE3yabTaT OOy4YeHHs HE JIOCTHTHYT,
oOydJarouuiicss HE MOKET IOKa3aTh 3HAHUS Ha YPOBHE BOCHIPOM3BEACHUS M OOBSICHEHUS
uH(pOpMaIliK, HE MOXKET NTOKa3aTh MHTEIUICKTYalbHbIe HABBIKM PEIICHUS MIPOCTHIX 3a/1a4.

8 YueOHO-MeTOAMYECKOE H HH(POPMALIMOHHOE O0ecTedeHne JUCITHIIMHBI
«JHepreTuyeckme CUCTEMbI 00eceYeHUs )KU3HeAeATeIbHOCTH »

a) OcHoBHasA JMTEpaTypa:
1.HoBocenosa, 0. H. TemnocnaGxenune u BeHTUIAIUsS : ydyeOHoe mocobue / 0. H.
Hogocenosa, I'. H. Tpy6uniuna ; MI'TY. - Maruutoropck : MI'TY, 2016. - 130 c. : ., Tabm.,

CXEMBI. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3129.pdf&show=dcatalogues/1/1136
109/3129.pdf&view=true - MakpooObekT. - TekcT : aneKkTpoHHbIN. - VIMeercs medaTHbIi
aHaJor.

2 [IlporaceBuuy, A. M. DueprocOepexeHHe B CHUCTEMaX TEIUIOra30CHAOKEHNUS,
BEHTWISILIMM ¥ KOHJUIIMOHUPOBAaHUA Bo3ayxa : yueO. nocobue / A.M. IlporaceBud. — MHuHCK :
HoBoe 3nanue ; MockBa : UH®PA-M, 2019. — 286 c. : un. — (Bsicmiee oOpa3oBaHue:
bakamaBpuar). - ISBN  978-5-16-005515-2. - Tekcr : onektponnsid. - URL:

https://znanium.com/catalog/product/1013521 — Pexxum 10CTyma: MO MOAIUCKE.

0) JlonoJiHUTEIbHASA JINTEpaTypa:

1. KpyrnoB TI'.A. TemnorexHuka [DnekTpoHHBIH pecypc]:yueOHoe mocooue/T . A.
Kpyrnos.— CII6.: Jlans, 2012-208 c.

Pexxum noctyna: http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=3900

2. beicrpunikwmii, I'. @. OOmas sHeprerrka. OCHOBHOE OOOPYJIOBAHHE : YUCOHWK IS
By30B / I'. ®@. beictpunkuii, I'. I'. T'acanramkues, B. C. KoxxuyeHkoB. — 2-e u3f., HCIIp. U AOI.
— Mockaa : UznatensctBo IOpaiit, 2020. — 416 ¢. — (Bsicmee obpa3zoBanue). — ISBN 978-
5-534-08545-7. — Tekcr : onektponsbiii // ObC IOpaiit [caiit]. — URL:
https://urait.ru/bcode/451998

3. Tomsak, C. A. OCHOBBl TEIJIOra30CHaOXKEHUSI M BEHTWIALMU. BBenenue B
cnenuanbHocTh : yuyebHoe mocobue / C. A. Tomsk. - Marunutoropck : MI'TY, 2013. - 1
anekTpoH. ont. guck (CD-ROM). - 3arm. ¢ Turym. 9kpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=944.pdf&show=dcatalogues/1/11189



https://magtu.informsystema.ru/uploader/fileUpload?name=3129.pdf&show=dcatalogues/1/1136109/3129.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3129.pdf&show=dcatalogues/1/1136109/3129.pdf&view=true
https://znanium.com/catalog/product/1013521
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=3900
https://urait.ru/bcode/451998
https://magtu.informsystema.ru/uploader/fileUpload?name=944.pdf&show=dcatalogues/1/1118978/944.pdf&view=true

78/944 pdf&view=true - MakpooObekT. - TekcT : 21eKTpoHHBIH. - CBEJCHUS JTOCTYITHBI TAKKE
Ha CD-ROM.

4. unses, M. U. Otoruienre, BEHTWISIIUSA U KOHAUIIMOHUPOBaHKUE Bo3ayxa. [Ipumepst
pacdera cucteM : ydyeOHoe mocoOume s By3oB / M. U. llunses, E. M. Xpomona, 1O. H.
Hopomienko ; mox pemaknueit M. W. IllunseBa. — 2-e u3n., wcnp. w0 gon. — Mocksa :
MznarensctBo FOpaiit, 2020. — 250 ¢. — (Bricmee o6pazoBanue). — ISBN 978-5-534-09295-
0. — Texkcr : anexrponnsiii // DBC KOpaiir [caiit]. — URL: https://urait.ru/bcode/455773

B) MeToanueckue yKa3zaHWs:

1. A.H. Yepnos, T.II. CemenoBa, E.b. AranutoB VYjaneHwe W30BITKOB TEIJIOTHI W3
NOMEIICHUH BBIYMCIUTENBHBIX LEeHTpoB [Tekct]: Metoandeckue ykasaHusi K J1abopaTopHOM
pabore/Marnutoropck: M3a-Bo Marautoropck. roc. Texs. yH-ta um. .M. Hocoa, 2012. 10
c.

2. T.II.CemenoBa, H.I'.3n0ka3zoBa OmnpeneneHue coaepx’aHusi BO3AyxXa B BOJE B
3aBucuMocTH OT ¢€ Temmeparypbl [Tekct]: MeToauueckue ykazaHusi K J1abOpaTOpHOM
pabore/Maruurtoropck: U3n-Bo Marautoropck. roc. Texs. yu-ta um. [.11. Hocosa, 2014. 6 c.

3. T.II CemenoBa, H.I'. 3nokazoBa Ompenenenne Ko3)PUINEHTOB MECTHBIX
CONPOTUBJICHUI  BO3ayxoBomoB[Tekct]:MeTonudyeckue  ykasaHums K J1abopaTopHOM
pabore/Marauroropck: M3a-Bo MarauTtoropck. roc. TexH. yH-ta um. [.1. Hocosa, 2014 — 6 c.

4. T.I1. CemenoBa, M.C KabGnykoBa HMcnbiTaHre aBTOHOMHOTO KoHAuIMoHepa [Tekcr]:
Meroanueckue ykaszaHus, Maraurtoropck, HM3n-Bo MarHuToropck. roc. Texs. yH-ta um. [.1.
Hocosa, 2015 — 6 c.

r) llporpammuoe obecnneuenue u UHTepHeT-pecypcebl:

Haunmenosanue [10 Ne norosopa Cpok J1eHCTBUS JTUIIEH3UN

CraHgapTHble

Microsoft Windows 7 1-1227 ot 08.10.2018 11.10.2021

Microsoft Office 2007 Nel135 ot 17.09.2007 beccpouno

7Zip CBobosHO OeccpodHo
pacrpocTpaHsieMoe

FAR Manager CBoOoaHO pacmpocTpaHsieMoe | 0eccpouyHO

JlonosHUTENbHbIE

Microsoft Windows 10 Pro J-1227 ot 8.10.2018 11.10.2021

1.  ®enepanbHBIN HHCTUTYT NPOMBIIUIEHHON coOcTBeHHOCTH : caiit POCITATEHTA /
OUTIC. — Mocksa : DUTIC, 2009 — . — URL: http://wwwl.fips.ru/ (mara obparenus:
18.09.2020). — Pexwum mocrymna: cBOOOIHBIH. — TeKCT: 3JE€KTPOHHBIA.

2. Poccwuiickuii manekc HayuHoro nutupoBanus (PUHL) : HartmonanbHas
oubmuorpaduueckas 6a3za JaHHBIX HAYYHOTO IUTUPOBAHUS. — TEKCT: 3J1eKTPOHHBIH //
eLIBRARY.RU : nayunas snexktponHas 6uonmoreka : caiit. — Mocksa, 2000 — . — URL:
https://elibrary.ru/project_risc.asp (mata oopamenus: 18.09.2020). — Pexxum goctyma: s
3apEeTUCTPHP. ITOTb30BaTENEH.

3. Axanemus Google (Google Scholar) : mouckoBas cucrema : cait. — URL:
https://scholar.google.ru/ (mara obpamenus: 18.09.2020). — Pexxum goctyma: s
3apErucTpUp. MOJIb30BaTENCH. — TEKCT: 2JIEKTPOHHBIMN.


https://magtu.informsystema.ru/uploader/fileUpload?name=944.pdf&show=dcatalogues/1/1118978/944.pdf&view=true
https://urait.ru/bcode/455773
http://www1.fips.ru/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/

10.

11.

12.

13.

Enmnoe okHO q0ocTyna K MHGOPMAIMOHHBIM pecypcam : 3JIeKTpOHHAss OMOIHOTeKa : CaT /
OI'AY I'HUU UTT "UHOOPMUKA". — Mockga, 2005. — . —URL.: http://window.edu.ru/
(mata obpamenus: 18.09.2020). — Pexum moctymna: cBOOOAHBIN. — TEKCT: 3JIEKTPOHHBIH.

East View Information Services : Dnekrponnas 0a3a nepuoaudeckux u3nanuii / OO0
«MIBUC. — URL: https://dlib.eastview.com/ (nara o6parmienus: 18.09.2020). — Pesxxum
JIOCTYIIA: 110 IOANMCKE. — TEeKCT: 3JIEKTPOHHBIM.

Poccwuiickas 'ocynapcrBennas 6ubnuoreka. Karanoru : caiit / Poccuiickas
rocynapcTBeHHas Oubmmoreka. — Mocksa : PI'b, 2003 — . URL:
https://www.rsl.ru/ru/4readers/catalogues/ (mata oopamienus: 18.09.2020). — Pexxum
noctyna: cBOOOIHBIN. — TeKCT: 3IeKTPOHHBIN.

OnektponHnas 6ubimoreka MI'TY um. I'. U. Hocosa. — URL:
http://magtu.ru:8085/marcweb2/Default.asp (nara oopamenus: 18.09.2020). — Pexum
JIOCTYTIA: JJIsl 3aPETUCTPUP. MOJb30BaTeiel (BX0/1 C BHEIIHEW CETH IO JIOTUHY U TIapOoJIio).
— TekcT: 3neKTpOHHBIM.

Web of science : MexayHapoiHas HayKoMeTpudeckas pedepaTuBHas M MOJHOTEKCTOBAS
0a3a nMaHHBIX Hay4HBIX u3manuii : caiit. — URL: http://webofscience.com (mara
obpamenus: 18.09.2020). — Pexxum qocTyma: ajst 3aperucTpup. mojb3oBaresieit (BXo1 1o
IP-anpecam By3a). — TeKcT: 3IEKTPOHHBIH.

Scopus : MexnynapoaHas peepaTuBHas ¥ MMOJHOTEKCTOBAs CIIpaBOYHas 0a3a JaHHBIX
Hay4uHBIX u3ganuii : caift. — URL: http://scopus.com (mata obparenus: 18.09.2020). —
PexxuMm poctyna: 1uid 3apeructpup. nonb3osateneit (Bxon no IP-aapecam By3a). — Tekcrt:
JJIEKTPOHHBIN.

Springer Journals : MexayHapoHast 6a3a MOJIHOTEKCTOBBIX KYypHaJoB : caiT. — URL:
http://link.springer.com/ (nata o6parenus: 18.09.2020). — Pexxum mocTyma: as
3aperucTpup. moiaszoBareneit (Bxox mo [P-agpecam By3a). — TeKCT: 3MEKTPOHHBII.

SpringerMaterials : MexayHapoHast 6a3a Hay4yHbIX MaTE€pUaAOB B 00J1aCTH (PU3NIECKUX
HayK ¥ MHKuHUpHHTA : caiit. — URL: http://materials.springer.com/ (nara obparieHus:
18.09.2020). — Pexxum moctyna: Jjist 3aperucTpup. mojb3oBareneii (Bxox mo [P-aapecam
By3a). — TeKCT: 2JIEKTPOHHBIH.

Springer Reference : Mexynapoanas 6a3a cripaBOYHbIX U3JaHUI 10 BCEM OTpacisiM
sHanuii: cait. — URL: http://www.springer.com/references (nara oopamenus: 18.09.2020).
— Pexxum nocrtymna: 1uist 3apeructpup. nosb3osareneit (Bxon no [P-anpecam By3a). — Tekcr:
3JIEKTPOHHBIMN.

ApPXUB Hay4HBIX KypHAJIOB : caliT / HarimoHanbHBIN 3JI€KTPOHHO-MH()OPMAITHOHHBIN
koHnopiuyMm. — Mocksa : HOMKOH, 2013 — . — URL: https://archive.neicon.ru/xmlui/
(mata obpamenust: 18.09.2020). — Pexxum qoctymna: 1isi 3aperucTpup. MOIb30BaTeen
(Bxox mo IP-agpecam By3a). — TeKCT: 31€KTPOHHBIM.


http://window.edu.ru/
https://dlib.eastview.com/
https://www.rsl.ru/ru/4readers/catalogues/
http://magtu.ru:8085/marcweb2/Default.asp
http://webofscience.com/
http://scopus.com/
http://link.springer.com/
http://materials.springer.com/
http://www.springer.com/references
https://archive.neicon.ru/xmlui/

14. eLIBRARY.RU : Hay4nas anekTpoHHast Oubnuoreka : cat. — Mocksa, 2000 — . — URL:
https://elibrary.ru (nara oopamenus: 09.01.2018). — Pexwum mocryna: [uis 3aperucTpup.
[IOJIb30BaTesIeH. — TEKCT: 2JIEKTPOHHBIM.

15. PYKOHT : HanmoHanbHBIN UPPOBOI peCypc : MEKOTpACIIeBast JCKTPOHHAsT OHOIHOTEKa

: caiit / koncopuuyM «KOTEKCTYMy. — CkonikoBo, 2010 — . — URL: https://rucont.ru
(mata obpamenus: 18.09.2020). — Pexxum goctyma: uist aBTOpu3. mosib3oBareneit. — TekcT:
AJIEKTPOHHBIN.

9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue JUCHUIIMHBI (MOYJIs1)

B coorBerctBHM ¢ yueOHBIM IUIAHOM [0 JUCHUIUIMHE «ODHEPreTUYECKHE CHUCTEMbI
oOecrieueHus KUZHEAEATENbHOCTHY MPEIyCMOTPEHbI CIEAYIOLINE BUIbI 3aHATHUI: JIEKIIMOHHBIE,
nabopaTopHble, MPAKTUYECKUE 3aHATUS, CaMOCTOsATENbHas paboTa, KOHCYJIbTalMM (cTonOer
BHKP), 3auer.

Tun u Ha3BaHue ayJUTOPUHU OcHalueHue ayuTopun
VY4eOHble ayAUTOpUU IS MynbTUMEINITHBIE CPEACTBA XPAHEHHUS], IEpEAUN U
IIPOBEJICHUS 3aHATUN npecTaBiIeHNus HHPOPMALIUU.
JIEKIIMOHHOI'O TUIIA
Y4eOHble ayAUTOpUU IS Jlocka, men.

MPOBEJICHUS TPAKTUYECKHUX
3aHSATUH, TPYNIOBBIX U
VH/IMBUyAJIbHBIX KOHCYJIbTALIHM,
TEKYILIETO KOHTPOJIS U
MPOMEKYTOUYHOM aTTECTAUH

VY4ebHble ayTUTOPUH IS [Tepconanbubie komnbroTepsl ¢ makerom MS Office,
CaMOCTOSITENIbHOM pabOThI BbIX0ZI0M B IHTEpHET U € JOCTYNOM B AJIEKTPOHHYIO
o0yyJaromuxcs MH(OPMALOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.
[Tomenienune i XpaHeHUs U Cremnaxu, celibl 115 XpaHeHHs] y4eOHOTro
pOopUIAKTUIECKOTO o0opynoBaHusi. IHCTpYMEHTHI JJ11 pEMOHTA
o0ciTyk1BaHUs y4eOHOTO 71a0b0paTOpHOTo 000PYI0OBAHUS.

o0opynoBaHus
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