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1 lean ocBOeHUH IMCUMIIJIMHBI

[lensMu  OCBOEHHUS  JUCHUIUIMHBI ~ «DHEPreTHYECKHE  CHUCTEMBI  OOecreueHHs
KUZHEJEATEIIbHOCTH » SIBIISIFOTCSI:
pa3BUTHE y CTYACHTOB JIUYHOCTHBIX KaueCTB, a TAK)KE (POPMHUPOBAHUE OOLICKYIbTYPHBIX U
po¢eCCHOHAIBHBIX KOMIIETEHITNH B cOOTBETCTBUU ¢ TpeboBanusmu PI'OC BO no
HanpasieHuto moarotoBkd 13.03.01 TerosHepreTrka U TEIIIOTEXHUKA, TPO(UITH TIOATOTOBKU
— DHeprooOecneYeHue mpepUsTHH.

3aa4u TUCUUIUIMHBI — YCBOEHUE CTYACHTAMU:

- OCHOBHBIX pa3/IeJIOB PEIMETA;

- HEpa3pblBHON CBSI3U CHCTEM JHEProoOECIIEUEHHs] YEeIOBEKa C IPOMBIIIJICHHBIMU
MPOU3BOIUTENIIMA M MOTPEOUTENIMA DHEPrOHOCHUTENEH, peKUMaMu noTpedyieHuss U
IPOM3BOJICTBA SHEPTOHOCUTENEH, MOBBIIEHUE 3()(HEKTUBHOCTH CTEIICHH UX UCTIOIb30BAHUS;

- BOIIPOCOB HAJICKHOCTHU HKCIUTyaTallMl 00OPYJOBaHMs CETEH, CUCTEM U UX SJIEMEHTOB C
Y4€TOM TEXHOJIOTUH MPOU3BOJICTBA;

2 Mecto qucuuminnel B cTpykrype OOII 6akanaBpuara

Pabouas nmporpamma ydueonoi aucuuruinabl b1.B.J1B.03.01 «9HepreTndeckne CuCTEeMBbI
o0ecrneueHns KU3HEEATeIbHOCTH BXOUT B BApUATUBHYIO YacTh O0510ka 1 oOpa3zoBaTenbHOM
MPOTPAMMBI.

W3ydyeHne  AuCUMIUIMHBI  Oa3upyeTcss Ha  3HAHUSAX, YMEHUAX M HAaBBIKaX,
c(hOpMUPOBAHHBIX B PE3YJIbTATE WU3yYCHUS JUCHUTLINH:
«I'maporazoaquHaMuKa —ypaBHEHUE HEPA3PBIBHOCTH, CILIOIIHOCTH;
«TexHnyeckas TEpPMOJMHAMHUKAY - TEMa BIAXKHBIH Bo3ayX, h-d auarpamma;
«Temmomaccoobmen» - 3akoHbl Dypre, HpioTona - Puxmana, Credana-bonbimana,
KpUTEPHUAIbHBIE YPABHEHHUS TEIJIONIEPEAAYH.
JuctunnmHa «9HepreTH4ecKue CUCTEMbI 00eCTIeUeHHS KU3HEIEATEIbHOCTH Y CIYKUT OCHOBOU
JUIT  OCBOGHUSI JUCHUIIIUH:«VICTOYHUKM W CHUCTEMBI TEIUIOCHAOXKEHUS TMPEINPUSTHI,
«OHeprocOepekeHne B TEIJIOIHEPTETUKE U TeTIIOTEXHOIOTUIX Y.



3 Komnerenunu oOy4yawomerocsi, (opmupyembie B pe3yabTare OCBOCHHS

AMCUUIJIMHBI (MOIYJIs1)

U IUIaHUpYeMble Pe3yJabTaThbl 00y4eHHs

B pesynbrare ocBOeHUS TUCIUTUINHBI (MOIYIS) «DHEPreTUIECKHE CUCTEMbI 00€CIICUSHHS
KU3ZHEJEATEIIbHOCTHY 00yUaIOUIUIiCs T0JKEH 001aaTh CIEAYIOUUMU KOMIIETEHIIUAMU:

CtpyKTypHBII
JIEMEHT

KOMIICTCHII N

[Tnanupyemsble pe3ynbTaThl 00y4YeHHUS

OIIK -2 - cnocoOHOCTBIO IeMOHCTPUPOBATH 0a30BbIe 3HAHMS B 00J1aCTH
€CTEeCTBEHHOHAYYHBIX JUCHHUIINH, TOTOBHOCTHIO BBISIBJISATH €CTECTBEHHOHAYYHYI0
CYLIHOCTH MP00J1eM, BOSHUKAKIIMX B X0/1€e MPodeccHOHAIBLHOM 1eATeILHOCTH;
NPUMEHATH JIJIsl X pa3pelleHusi OCHOBHbIE 3AKOHbI €CTECTBO3HAHUS, METObI
MATeMaTH4YeCKOIr0 aHAJIN3a U MO/IeJTUPOBAHUS, TEOPETHYECKOI0 H
IKCIEPHUMEHTAIBHOI0 HCCJIeJ0BAHUS

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
JHEPreTUYECKUX CHCTEM >KU3HEICSITEIbHOCTH

- pacrio3HaBathb 3PPEKTUBHOE pelieHue OT HeAPHEKTUBHOTO, IPH
peuIeHuy 3aa4 B 001acTH 0€30IIaCHOCTH YHEPIeTUIECKUX CHCTEM
KU3HEACATCIIBHOCTHU

Bnaners:

- OCHOBHBIMH METOJAMH MaTEMAaTHYECKOI'0 aHAIN3a U
MOJICJIUPOBAHUS B 00J1aCTH 0€30MMaCHOCTH YHEPTETUYECKUX 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

IIK-9 cnoco0HOCTBLIO 00ecnIeYnBaTh COOJII0ONEHE DKOJIOrnYecKoi 0e30IMacHOCTH HA
NMPOU3BO/JCTBE U MJIAHUPOBATH IKO3ANIMTHbIE MEPONIPUATHS U MEPONPUATHS 11O

CKCHMIO HA MPOU3BOJACTBE

3HaTh:

- OCHOBHBIC OITPCACIICHUA U ITIOHATHUA

B 00JIACTH SHEPrOCOEPETAIONINX U DKOJIOTHUECKH MEPOIIPHSITUN
- 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 PECYpPCOCOEpe)EHUS ISl FHEPTETUIECKUX CUCTEM
KHU3HEIEeATEILHOCTH

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

-IIpPUMCHSATH 3HAaHHA B o0macTu OHEPICTUYCCKNX CUCTEM
KHU3HEIEATEIIbHOCTH B CBOEH MO ecCHOHAbHON 1€ TEIbHOCTH

Bnaners:

- CIOCO0aMM IEMOHCTPAIH YMEHHUS aHAIN3UPOBATh CHTYAIHIO 10
DKO3AIIHTE U YHEPro- U PecypcocOepekeHHIO Ha IIPOM3BOICTBE

- HaBBIKAMH ¥ METOAMKAaMH PELICHUS MPAKTUYECKUX 33/1a4 10
9KO3AIUTE U IYHEPro- U PeCypcocOEpekeHHIO Ha IPOM3BOICTBE IS
CBOEH podecCHOHATHHOMN e TeIbHOCTH




4 CTpyKTYpa U coiepKaHue AUCUMILIMHBI «JHepreTU4ecKue CucTeMbl o0ecniedeHHs ;KU3He1esITeIbHOCTH

OO6m1ast TpyI0eMKOCTh TUCIMIUIMHBI COCTABIIIET 3 3aueTHBIX eauHuiibl —108 akaa. yacoB, B TOM 4uCIIe:

— KOHTakTHas pabora — 69,8 yaca;
- ayauTopHas paboTa — 68 yacos;
- BHeayautopHas —1,8 akaz. yacos

— caMocTosTeNnbHas paboTa — 38,2 4acos;

AynutopHas = =
KOHTAKTHas 5 § .
o, pabota E = dopma TeKyIIero % o B
Paznen/ Tema § (B aKajl. yacax) = Bun camocrositenbHOR KOHTpOJIA yCHIEBAEMOCTU M | & & &
JVICTIATUTHHEI 3 < e x| ¥ = § § paboThI IPOMEKYTOUHOU g = q:)
© =S &E| EE| 8% arTecTaluu s s S
5 S 2| 52 = g =8
2|EE|E8| 38 <
(@¥)
Paznen 1. IlonsTie 00 sHEPreTHUECKUX
crcTeMax )KM3HEESTEILHOCTH YeJIOBEeKa
Tema 1.1. KomdopTtHbie yciaoBus 6|6 |321]| 32U 5  |CamocrosTenbHoOe n3zydenue| Texymnii KoHTpoJb | OITK-2—
KHU3HEIEATSITHHOCTH YeJI0BEYECKOTO y4eOHOM W HaydHOW JIMTEPATYpHl|yCIEeBAEMOCTH 3yB
opraHusma [AKPNel]
Hroro no pazneay 1. 6|6 |32 32U 5
Paznen 2. Cuctemsl obecnieueHust 6
KHU3HEIeATeIbHOCTH
Tema 2.1. CucTembl OTOTUICHUS 6|6 4 2111 5 |CamocrosTenbHOE nzyuenue |[IpoBepka OIIK-2
MPOMBIIIICHHBIX TPEANPUATHHA: y4yeOHOM W HaydyHOW JHTEpaTyphl|UHAWBUAYAIBHBIX 33/1aHUH |— 3YB,
[AKPNel]
Tema 2.2. CucteMbl BEHTHIIALUU 6| 6 |4/21| 4/11 8 |CamocrosaTenbHoOe nzyuenue|[Iposepka OIIK-2
MIPOMBIIIEHHBIX TPEANPUATHNA yuyeOHOW W HAy4YHOW JHTEpaTypbl| UHAMBUAYAJIbHBIX 3aJaHUH |— 3B,
[AKPNe2] IK -9
VB
Tema 2.3. Cuctemsl 6| 6 |6/21| 6/11 | 10,2 |CamocrosTensHOE n3zyuenue|[Iposepka OIIK-2
KOH/IUITHOHUPOBAHHS y4eOHOM W HAaydyHOW JWTEPaTyphl | MHIWBUAYAIBHBIX 3aJIaHUH |—  3YB,




AynuropHas - =
KOHTAKTHas 5 § .
o pabora E = dopma TeKyuiero %B =
Pasznen/ tema 3 (B akaz. yacax) L 5 Bun camocrositenpHOM KOHTPOJIS YCIIEBAEMOCTH M | £ 5 =
JUACIIUILIHHEI 5) = E = § = é g paboThI np;)ﬁ:giﬁozﬁoﬁ %é q:)
R EEIEE : =" ¢
SIS 8| 28| &8¢ g
= M =5 o g &
[AKPNe2] IIK -9
VB
Tema 2.4. CucteMbl X03s5IICTBEHHO- 6|6 2111 5 |CamocrosaTenbHOe uzyuenue|[Iposepka OIIK-2
MMUTHEBOI'0 BOAOCHAOKEHNS yueOHOW W HAyYHOW JHMTEpaTyphl|MHIAUBUAYAIbHBIX 3a/laHul (—  3YB,
MPEIIPUATHS [AKPNe3] K -9
VB
Tema 2.5. Cuctemsl OpiTOBOTO TOpsiuero| 6 | 4 5 |CamocrosiTenbHOe n3zydenue| Texymuit KoHTpoJb | OITK-2
BOJIOCHA0KEHUS yueOHOW W HAy4YHOW JIHUTEpaTyphl|yClIeBa€MOCTH — 3yB,
[AKPNe3, M/I3] IIK -9
VB
Hroro no paznenay 2. 28 |14/41| 14/41 | 33,2
HToro no gucumumnjinHe 34 |17/6M| 17/6M | 38.2 I[pomexyTounas
arrecranus (3a4er ¢
OIIEHKOI1)




5 O6pa3oBaTesibHbIe H MHPOPMAIHOHHBIE TEXHOJIOTH

Jnist  pemieHus MPeJyCMOTPEHHBIX BHJIOB Yy4eOHOM pabOThl TpU HM3YYEHUH
JUCLIUIUINHBI «JHePreTH4ecKHe CHCTEeMbI 00ecIeYeHUs KU3HEACATEIbHOCTH
B KauecTBe 00pa30BaTEIbHBIX TEXHOJIOTHI MCIIONB3YIOTCS KaK TPAJUIIMOHHbIE, TAaK U MOJYJIBHO
- KOMIIETEHTHOCTHBIE TEXHOJIOTHH.
Lensamu 00pazoBaTeIbHBIX U HHPOPMALMOHHBIX TEXHOJIOTUHN SBIISIOTCS:
- AKTUBU3UPOBAHHME MBILUIEHUS 00y4aIOLIUXCS;
- (hopMupoBaHHE UHTEPECA K U3y4YaeMOMY MaTepHaiy;
- pa3BUTHE UHTEJIEKTA U TBOPUYECKUX CIIOCOOHOCTEN 00ydaromuXxcs.
JIeKIMOHHBIN MaTepuan 3akperuisiercss Ha JabopaTopHbIX paboTax, TIAe MpHUMEHSETCA
COBMECTHAsl JEATEIbHOCTh CTYJIEHTOB B IpyINle, HalpaBlIeHHas Ha peleHue oOuiei 3anadn
IyTEM CJIOXKEHUS pPEe3y/lbTaTOB MHAMBUAYAJIbHON pabOThl ujaeHOB rpynnbl. [ns pasButrus u
COBEPILEHCTBOBAHUS ~ KOMMYHMKATHBHBIX  CHOCOOHOCTEHl  CTYyAE€HTOB  OpraHU3yITCS
IPAKTUYECKUE 3aHATHS B BUJAE IUCKYCCHM, aHaiu3a pPeajbHBIX IPOOJEMHBIX CUTyalUud H
MEXIUCUUIUIMHAPHBIX CBSI3eH M3 pa3IMyYHBIX obOjacTell B KOHTEKCTE pellaeMod 3ajauu.
[lepenaua HEOOXOIUMBIX TEOPETHUECKUX 3HAHWN M (OPMHUPOBAHME NPEACTABICHUN MO KYypCy
IPOMCXOJUT C NPUMEHEHUEM MYyJIbTUMeIuHHOro obOopynoBaHus. Ha 3aHATHSIX BHeApSIOTCS
Takue MH(OPMALIOHHBIE TEXHOJOIMH, KaK MCIOJIb30BAHUE Ha 3aHATUSAX SJIEKTPOHHBIX H3JaHHH
(uTeHME JIEKIMA C HWCIMOJB30BaHUEM CIANA-TIPEe3eHTalri, JJIEKTPOHHOTO Kypca JEKIHi,
rpaduueckux oOBEKTOB, BUIICO- ayauo- Marepuanos (depe3 Murepner).CamocrosiTenbHas paboTa
CTUMYJIMPYET CTYAEHTOB K CaMOCTOSITEIbHOM IpopabOTKE TEM B TPOLECCE HaIUCaAHUS
pedeparoB, MOATOTOBKM K JAUCKYCCUSM, K KOHTPOJbHBIM pa0oTaM M TECTUPOBAHMIO. DTaIlbl
IIO3HABATEIIBHON JIESTEIBHOCTA CTYJAEHTOB IPEAIOJIAraloT IOCIEI0BATEIbHO ITOCTAaHOBKY
UHTEpecylollel X MpoOaeMbl, BBIIBH)KEHUE TMIIOTE3 IPU €€ PEelICHUH, BBIPAKEHHUE pEIIeHUs
TUIOTE3bl HAYYHBIM SI3BIKOM, a TaKXKe peanu3alys IpoAyKTa B BUJIE€ MyOINYHOTO BBICTYIUICHHUS,
JIOKJIaa WM mpe3eHTanuu. KoppekTupoBkHM 00pa3oBaTeNnbHOTO IMpolecca IMPOXOIAUT C
UCIIONIb30BaHUE OOpaTHOM CBA3M MEXJy IpenojaBareieM M 00y4yarolUUMUCs Ha
KOHCYJIBTALIUAX, & TAKXKE IIPU TEKYLIEM U IIPOMEXYTOYHOM KOHTPOJIE.

6 YueOHO-MeTOAMYeCKOe o00ecledeHne CAaMOCTOSITeIbHOM PadoThI CTY/ICHTOB

IIpumepHbIe BONPOCHI ayIMTOPHBIX KOHTPOJIbHBIX padot (AKP)
AKPNel
UTO NOHUMAIOT 110/1 MUKPOKIMMATUYECKUMU YCIOBHUSIMU?
1. Temmeparypy B HOMEIIEHUH;
2. OTHOCHUTENBHYIO BIAKHOCTH B IOMEIIICHUN;
3. Coueranue temneparypa, OTHOCUTENBHOM BIa)KHOCTH M CKOPOCTH JBHKEHHSI BO3TyXa

Tperbe ycii0BHe KOM(POPTHOCTH COOTBETCTBYET IOJIOKCHUIO::
1. napamempul 6HympernHe20 MUKpOKIUMAMA OONHCHbL ObIMb OOUHAKOBLIMU OISl BCEX,
2. napamempbl 6HYMPEHHE20 MUKPOKIUMAMA OO0JNCHbI COOMEEMCME08aMb CAHUMAPHLIM
HOpMaM,
3. napamempvl  8HYmMpeHHe20  MUKPOKIUMAMA  OOJMNCHbL  UMEMb  803MONCHOCHb
UHOUBUOYATLHO20 Pe2YIUPOBAHUSL

Pabouee MecTo 3TO:

1. YuacTok momemnieHus, rae pabounii HaXOJUTCs BCE CBOE pabodee BpeMst

2. Y4acTok moMemeHus, riae paboduii OCYIIECTBIISIET CBOIO TPYAOBYIO I€ATEILHOCTD
3. Bcst mmomanp momMenieHus, rae padbounii HAXOAUTCS B TEUEHUE pabodeil CMEHBI U
OCYIIIECTBIISIET CBOIO TPYIOBYIO JIESATEIBHOCTh



K kareropuu paboT cpenHel TSKecTH OTHOCATCS paboThl ¢ 3aTpaTON SHEPTUU:
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 SKOHOMHYECKH 00OCHOBAHHBIM MMPUYUHAM

- JIns pacdera MUKPOKJIMMATa y IPOMBIIUICHHBIX 34aHUI B XOJIOJAHBIN IIEPUOL,
CpEeHECYTOYHAsl HAapy)KHas TeMIeparypa INPUHUMACTCS:

1. 10°C;
2. 8°C;
3. 0°

I[JISI pacucTa MUKPOKJIMMATA y KHJIbIX U O6HI€CTB€HHI)IX 3I[3.HI/II71 B XOJIOI[HBIfI nepuoa BpEMA
roa CpCAHECYTOYHAA HAPYKHAA TCMIICPpATypa HNPHUHUMACTCA:

1.10°C;
2. 8°C;
3. 0°

- B xonoHbIi nepuos rofa onTUMalbHas TEMIepaTypa Bo3ayXa Ui TSKeNol paboTsl
COCTAaBJISCT:

1.20—23 °C;
2.17—20 °C;
3. 16- 18 °C

- K kxaxoii kareropun paboT OTHOCUTCS paboTa, CBA3aHHAs C X0/bOOH, MEPEeHOCKON TsKecTel 110
10 Xr 1 conpoBOKIAIONIASICSI YMEPEHHBIM (PU3NYECKUM HANpsSKEHUEM?

1. K KaTeropuu Jerkux pador;

2. K KaTeropuu TsHKEJBIX padoT;

3. K KaTeropuu cpeaHel TsHkecTH padoT.
- OnTuManbHasi OTHOCUTENbHAS BIAYKHOCTh COIVIACHO CAHUTAaPHBIM HOPMaM COCTaBIISIET:

1. 20-30% ;

2. 40=60% ;

3. 70-80%
- JInst co3nanus GnarompusiTHBIX YCIOBUH BO3IYIIHOM Cpelbl B MOMEMICHUSX BO3TyXO00OMEH
Ha OJIHOTO YeJIOBeKa JIOJKEH OBbITh:

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

- I[J'IH COo3aaHusA 6HaFOHpI/I}ITHBIX YCJ]OBI/Iﬁ BOSI[yHJHOf/'I CpCAbl B MMOMCHICHHUAX  KOHLCHTpAIHWA
YIJICKUCIIOro ra3a HE JOJI’)KHA ITPEBLIIIATh

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

- Kaxoif myTh nmocTyruieHus BpeHbIX BEIIECTB B OPraHU3M UejoBeKa Hanboee onaceH?
1. depe3 HeMOBPEKICHHBIE KOXKHBIE TTOKPOBBI;
2. 4epe3 CIM3UCThIC 000JOUKH;
3. yepe3 oprasbl AbIXaHUS

- 30bITKOM SIBHOMW TEIUIOTHI HA3bIBACTCSI:



1. M30bITOYHAS TEIIIOTA,

2. Bcs moctynuBIas TETUIOTA;

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

- He3naunTenpHas HHTCHCHBHOCTH TGHJ’IOBBII[CJ'IGHI/II\;I IIOMCIICHUA

1. <23 BT/ME;

2. >23 BT/ME;

3. 23 Br/m’
AKPNe2

- KoadduuueHnt Ttemnoornaun Ha BHYTPEHHEH MOBEPXHOCTSAX OTPaXXACHUH ¢, COCTABIISET:
1. 5,7 Br/(m*-°C);

2. 8.7Br/(m*-°C);

3. 23 Br/(m*-°C)

- COHpOTI/IBJIeHI/Iﬁ TCIuIonepeaadc 4Jjis1 OKOHHBIX KOHCprKHI/IfI MaKCUMaJIbHO JJIA:

1. OguHApHOTO OCTEKJICHUS C YTEIUIUTENEM;
2. JIBOMHOTO OCTEKJICHUS,
3. TpoiiHOro ocTeKIeHUs

- COHpOTI/IBJ'IeHI/Iﬁ TeIuIonepeaavuc Ajist HApyKHbIX orpa;meHHﬁ JOJI?KHO COCTAaBJIATH:
1.05 m?-°C)/Br;

2.2 Mm%-°C)/Br;

3.4 m?-°C)/Br

- Pacuernas Ttemmeparypa Hapy:KHOro BO3JyXa f; OTOIUIEHMsS [ I. MarHuToropcka
COCTAaBJISIET:

1. t=-34°C;
2. £=-30°C;
3. t=-28°C

- Bopasuble cHCTEMBI OTOIUICHHS] HWMEIOT Tiepen JApyruMH (TIapoOBBIMU, BO3YIIHBIMH,
paauaMOHHBIMU) PSiA HPEUMYIIECTB:

1. Bospmmast TeMI0EMKOCTD BOABI KaK TEIIOHOCHUTEIIS,

2. MeHbllIee 3HAYEHHE BSI3KOCTH TEIIOHOCHTEIIS;

3. MeHnbias CKOPOCTh ABUKEHUS TEIIIOHOCUTENS

- EcrecTBeHHast BEHTHIISAIUS  TIOJpa3yMeEBaeT:
1.V cnonb30Banue 0060py10BaHUs U PUOOPOB, MO3BOJISAIOMIMX ITEPEMENIaTh BO3AYX;
2.IlepemerieHrie BO3ayXa BCIEACTBHE PA3HOCTH TEMIIEPATYP;
3.Ilepemerienue Bo3qyxa u3- 3a BeTpa

- [IpuTouyHas cucreMa BEHTUIISILIAMA CITYXKHUT IS
1.Yaanenuss w3 mOMEIICHUS 3arPsI3HEHHOTO BO31yXa;
2.ITomaum cBexxero Bo3yxa B IOMEIICHHE;
3.YaneHnus W3 MOMEIIEHUS HArpeToro Bo3ayxa



- MecTHast BBITSDKHAsE BEHTHIIALIMS TIpeHa3HAuYeHa JIJIsl:

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;

- CimaT cucremMa —3To:

1. JIByxKaMepHbIi XOJI0UIbHUK;
2. JIByxKxaMepHbIil KOHAUIMOHED;
3. JIByxOmounbIii eH

- [l TOro, yTOOBI XKUAKOCTh 3aKHUIIENa IPU HU3KOH TeMIIepaType HEOOXO0AUMO:
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

- Y110B0# 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. Mcnionb30BaHne BOJBI IS OXJIAXKACHUSI IPOMBIIIIIEHHBIX arperaTos;

3. Mcnonp30Banue BOJIbI JUIsl TTOJIMBA 3€JIEHBIX HACAKICHUI

- ’KecTKOCTh BOABI 00YCITABIIMBACTCS COJIEPIKAHUEM 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. [Ipon3BOACTBEHHBIN BOAONPOBOJA, KOIJAa BOAA ITOCIE MCIIOJIb30BaHUSA
cOpaceIBacTCs B KAaHATM3AIIHIO;

HaIpsIMYIO



2. Bona, wucnosnp3oBaHHAs B TEXHOJIOTHH OJHOTO IieXa, He cOpachlBaeTcsi cpaszy B
KaHAJIN3AIMIO, A HCIIOJIL3YEeTCs Ha JIPYTHe TEXHOJIOTHYECKUE HYKIbI, TI0 LIETTOUKe;

3. ObopotHoe BomocHaOkeHue. Boma momaércss U3 MECTHOTO OYMCTHOTO COOPYXKEHHS Ha
IPOU3BOJICTBCHHO-TEXHOJIOTHYECKUE HYKABI 110 TPYOOIPOBOIY, HCHONB3YEeTCS M yXOJIUT
00paTHO B OYMCTHOE COOPYKEHHUE 10 TPyOOIIPOBOTY

- 3aKkppITasi CHCTEMa TOPSYEro BOJOMPOBOIA — ATO KOT/Ia:

1. Boay Gepyt u3 ob6paTHOro TpyoOIpoBoa TEIIOCETH HEMOCPEICTBEHHO, HAIPSIMYIO;
2. Boja HarpeBaeTcs ¢ MOMOIIBIO BOJOHATPEBATENICH-TEIIIO0OMEHHUKOB (O0IIepoB);

3. HarpeB Bojbl BOZOTPEHHOM KOJIOHKON

- I[J'IH KoaryJjsinu BOAbI UCITIOJIB3YIOT XHUMHYCSCKHI 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 apaMeTpoB BHYTPEHHET0 MUKPOKJIMMATa MPOMBIIUICHHBIX TOMEIICHUH.
3. CoBpemeHHbIe 3HEprocOeperarle HapyKHble OrpakKACHUS 3JaHUH.

4. YMeHblIEHNE TEIIONOTEPh MPOMBILIUIEHHBIX 3/1aHUM.

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

6.CoBpemenHble Bubl oToruieHus. MHppakpacHoe oromienue. Terible Hobl.

7. 3HaUEHUE CUCTEM BEHTWIALMU I IPOMBILIJICHHBIX 3/1aHUN U COOPYKEHUH.

8. KonnuunonupoBaHue — JOMOJHUTENbHBIN KOMPOPT UM HEOOXOAUMOCTH?

9. Hopmbl noTpedieHus ropsiuero BoA0CHa0XeH!s U 3Heprocoeperaroiiie TeXHOIOTHH.
10.KauecTtBO BOJBI MUTHEBOTO BOJOCHAOXKEHHS. COBpEMEHHBIE CIMOCOOBI OYMCTKH MUTHEBOM
BOJIBI.

ITepeyeHb KOHTPOJIBHBIX BOIIPOCOB IO pa3jesaM y4eOHOi MporpaMmMbl
Uro mnoHumaercs mnojJ  KOM(OPTHBIMH YCIOBHUSIMH IKU3HEAESTEIbHOCTH YEJIOBEYECKOTO
opra"usma?
HazoBure Tpu ¢akropa KoM(pOpPTHBIX yCIOBUI
Yrto noHMMaeTcs Moj ONTUMAJIBHBIMHU U JOYCTUMBIMHU T10Ka3aTeIsIMU MUKPOKJINMaTa?
HazoBuTe nerkue, cpeanue, Tsokenslie ycinoBus Tpyaa. [lo kakuMm napamerpam OHH OTIMYAIOTCA?
Yro Takoe MpOU3BOICTBEHHOE NTOMEIIEHHE U pabodee MeCcTO B HeM?

UYto Takoe paaualioHHas TeMIepaTypa MOMeIeHus tr?

Kaxoswl ocnosnvle napamempol 61ympenne2o MUKpOKIUMAama nomeweHus?

Om kaxux ¢axmopos HOPMUPYIOMC NAPpAMempbl 6HYMPEHHe20 6030VXA 68 NPOMbIULIEHHbIX
30anusax?

Kakumu HOpMHpyEeMBIMU TIOKa3aTENIMU JAOJKHBI 00JIalaTh Orpa)XACHUS 31aHUN?

Yro moHMMAETCS TOJ MPHBEICHHBIM COTIPOTUBIICHUEM TeIuIonepeaaue ~y ?

Uto noHMMaeTCs o1 BO3JyONIXPOHUIIAEMOCTHIO OTPaXIEHUM 3JaHUi1?

Yro Takoe nHpuUIbTpaIusa u sKkchrbTpanus?

KakoBa pgomycrumas BO3QyXONPOHMIIAEMOCTb JUI OTPaXKJAIOUIMX KOHCTPYKIMHM CTEH



IIPOU3BOJICTBEHHBIX IOMEIIEHUN?
Yro noHMMaeTcs noj naponpoHUIIAEMOCTBIO OTPAKAAOIINX KOHCTPYKIUI?
[lepeuncnure OCHOBHBIE (DAKTOPHI, BIUAIONINE HA MOTEPH TEIUIOTHI B TOMEIICHUSIX

Yro ABNSETCA UCTOYHUKAMHU  BBIJICJICHUS TEIUIOTHI B IPOU3BOACTBEHHBIX TOMELICHUSA?

Uro moHMMaeTcs MOJ TEIUIOBBIM OaJaHCOM IMOMEUICHHUs, MEPEUUCIUTE BO3MOXKHBIC BAPHAHTHI
TEIUIOBBIX 0aJIaHCOB NOMEIIEHUS?

OT KaKHMX HCTOYHMKOB MOKET OCYIIECTBISATHCS TEIUIOCHA0KEHUE 3/1aHui?

Kakue ¢akTopsl BIUAIOT HA BBIOOP CUCTEMBI OTOILUIEHUS?

Kaxkue Bunp! cucteM oToruieHus Bam u3BecTHbI?

B yeM npeumyniecTBo U HEAOCTATKU BOJSHBIX CUCTEM OTOILICHUS?

Oco0eHHOCTH ApPOBBIX U BO3AYIIHBIX CUCTEM OTOILIEHUS?

Y10 moHUMaeTCsI o1, BEHTHIISIIHEH ?

N3 kakux 37€MEHTOB COCTOUT MPOCTEHIasi BEHTWISIIMOHHAs crucTeMa?

Kaxkwne BBl BEeHTHIISIIMOHHBIX cucTeM BaM u3BeCTHBI?

UTo noHUMaeTcs Mo BO3AyX000MEHOM [Tl IPOMBIIUICHHBIX 3aHUI?

[To kakuM (akTOpaM PacCUYUTHIBACTCS PACXOJI IPUTOYHOTO BO3ayxa L?

Kak ocymiecTBasieTcss mogorpeB NpuTOYHOTO BO3/lyXa B XOJIOJHBIN nepuos roaa?
Kak ocyrmiecTBisieTcss O4MCTKa MPUTOYHOTO M YAAISIEMOTO BO3ayxa?

Kak mpoucxoaut yTuinm3aius TerIoThl BEHTHISIUOHHBIX BHIOPOCOB?

Yo Ha3hIBACTCSI IPOILIECCOM KOHIHUIIMOHUPOBAHUSI?

Kakoe 0CHOBHOE 000pY/I0BaHHE BXOHT B CHCTEMY KOHIHIIHOHUPOBAHHSI?
Kiaccudukarus CHcTeM KOHIUIIMOHUPOBAHHS BO3yXa.
[puHIMTHATBHAS CXEeMa KOHIUIINOHEPA.

Kaxk onpeaenuts mapameTpsl BIaXHOTo Bo3ayxa B h — d auarpamme?
[Toctpoenue nporecca Kouauronuposanus B h — d auarpamme

Knaccudukaius BHyTpeHHUX BOAOMPOBOAOB MPOMBINITICHHBIX 31aHUN

KakoBo HazHaueHHE CUCTEMBI XO3sIICTBEHHO-TTUTHEBOTO BOJAOCHAOKEHUS MIPEATTPUITHS?
KakoBbl OCHOBHBIE TpeOOBaHUS K Ka4eCTBY U MapaMeTpaM BOJAbBI?

Urto Takoe BOJOMEPHBIN y3€ll, er0 KOMIIOHEHTHI?

KakoBbI OCHOBHBIE 3JIEMEHTBI X035MCTBEHHO-ITUTHEBOI'O BOJOIIPOBOAA?

Mertoasl onpeneneHus MoTpeOHOCTH B X035HCTBEHHO-TTUTHEBOM BOjIE?

Knaccudukanus npou3BoACTBEHHOTO BOAOIPOBOA MO UCTIOIH30BAHUIO BOJIBI.

Knaccugukarus ropsiuero Bojgonposojaa T3-T4 mo pacnonokeHnto UCTOUHUKA TeTia

Kakue cmiocoObl  00pabOTKH M OYMCTKA M CHUCTEMBI OBITOBOTO TOpsiYero BoJocHaOxeHus Bam
U3BECTHBI?

OCHOBHBIE TTapaMETPHI CUCTEM OBITOBOTO TOPSYETO BOJTOCHAOKEHUS?

Metoapl omnpezneneHus TMOTPEOHOCTH NPEANPHUATHS B BOAE IS OBITOBOIO TOpsSYEro
BOJAOCHAOKEHUS?



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

a) Ilianupyemble pe3y/ibTaThl 00y4eHHUs U OLICHOYHbIE CPeACTBA 151 IPOBE/IeHUsl IPOMEKYTOYHOM aTTeCTaluu:
CtpyKTypHBII
JJIEMEHT [Tnanupyemsble pe3yabTaThl 00yUeHHUs OneHouHble CpeCTBA
KOMIETEHINH

OIIK 2- cnoco0HOCTBIO AEMOHCTPHUPOBATH 0a3oBbIe 3HAHMS B 00J1aCTH €CTECCTBCHHOHAYYHBIX JUCHUIIJINH, TOTOBHOCTHIO BbLISIBJIATH
€CTCCTBCHHOHAYYHYI0 CYIITHOCTD HpOﬁJIeM, BO3HUKAIOIIHUX B X0/1¢€ IIpO(l)ECCI/IOHaJIbHOﬁ 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 Hpe)lnpmnuﬁ

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 TeIoBblIe/IeHNs; TEIUIOBbIe OaTaHChl TPOU3BOICTBEHHBIX TOMEIIEHU I
6. CucTeMbl BEHTWISALIUH TPOMBIIIUICHHBIX MTPEIIPUSTHHA

7. OnpeneneHrne HEOOXOUMOT0 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 Cxemsl cucTeM KOHAMIIMOHUPOBAHUS

12 PexxumMbl paboThI, METO/IBI pacdeTa CUCTEM KOHIUIIMOHUPOBAHUS

13. OcHOBBI pacyeTa OCHOBHOTO 000PY/I0BaHMsI CUCTEM KOHIUIIMOHUPOBAHUS

14 TloTpeGHOCTH IPEAPUSITHS B BOJE JIJIsl TOPSAYETO BOJIOCHAOKEHUS

15. Meronsl pacyera u nogbopa obopynoBanus cuctem 'BC

YMmeTn

- OOBSICHATH TUIIMYHBIE MOJIEM 337134 B
o0nacTu 6€30MacHOCTH SHEPTETUUECKUX
CHCTEM JKU3HEIEATEIILHOCTH

- pacrio3HaBaTh 3()(PEKTUBHOE PEIICHHE OT
Hed(pPEeKTUBHOTO, MPH pElIeHUH 3a]ad B
oOnactu 0€30MacHOCTH HHEPreTHUYECKUX
CHCTEM JKU3HEIEATEIbHOCTH

1. dakTuyeckoe TEIUIONOTPEOIEHNE CHUCTEMOW TOpPSYEro BOJIOCHAOKEHHUS >KUIIOTO
3/1aHMS, BBIABICHHOE M0 PE3yJbTaTaM MHCTPYMEHTAIBHOIO 3HEProayauTa, COCTaBISAET
120 kBt. Ouenure mnmoTeHIMAN 3HEProcOEPeKEeHUs, €CIU PacUyeTHOE KOJIUYECTBO
notpedureneil ropsiyeit Boapl paBHo m = 100 uenosek. Temneparypa ropsueii Boasl 55
°C. TemmnepaTypa XOJIOZHOW BO-AOMPOBOJHOM BOJBI B OTONUTENbHBIN nmepuoa 5°C, B
netauit 15 °C.

ITopsimOK BBINOJITHEHUS:




CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

- OnpenenuTb CPeJHECYTOUHBIM Pacxo] TEIUIOThl Ha ropsiuee BOAOCHAOXKEHUE B OTO-
MUTENbHBIN IEPUOI.
- OnpenenuTh Harpy3Ky Ha ropsiuee BOJIOCHa0KE€HUE B OTOIUTEIbHbIIN IEPUOI.
- OnpeaenuTh CPEIHIO0 32 OTOIUTENIBHBIN IEPUOJ] HATPY3KY.

Onpenenuts pacueTHYHO MaKCHUMAJIbHYIO TEILUIOBYIO HAarpy3kKy Ha ropsdee BOJO-
cHa0XeHue.
- OnpenenuTh NOTEHIMAT SHEProcOepekeHs Kak Pa3sHOCTh (PAKTUYECKON U pacuyeT-HON
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 TOTOKa Bo3ayxa w = 2 wm/c. TommuHa
U30JIALUHI 00ecrieunBaeT TeMiepaTypy Ha ee nosepxsoctu 35 °C.
[Topsiiok BBIOJIHEHUS:
- Onpenenutb cymMMapHbIi KO3(Q(UIMEHT TEIUIOOTAa4d OT TPYOONpoBOJa K Hapyxk-
HOMY BO3/YXY.
- OnpenenuTh MOTepH TEIUIOTHl HEU30JIMPOBAHHBIM 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 cocTtaBiseT 2,1 ata. O6beM napa paseH 1,073 m3/kr.
Onpenenuth 4acoBOW pacxoj] HACBIIIEHHOI'O BOJSHOIO Iapa 4yepe3 HEIUIOTHOCTU B
apo-TIPOBOJIE, ECIIM CyMMapHas IUIOIIAAb OTBEPCTHH s = 15 MM2.
[Topsiiok BBIOJIHEHUS:
- [lepeBecTu naBneHue u3 ara B Mu/m2.
- OnpenenuTh 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 obecrieueHust KHU3HCACATCIBHOCTHY.




CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

0€30MaCHOCTH YHEPreTUICCKUX CUCTEM
KU3HENEATEILHOCTH

- CIIOCO0aMM JIEMOHCTPAIIUH YMCHHS
AHAIM3UPOBATH CIIOCOOBI TEOPETUIECKOTO
1 3KCIIEPUMEHTAIBHOIO UCCIICOBAHUS B
00J1aCTH JAHHOM JUCHUILIMHBI
-BO3MOXKHOCTBIO  MEXIMCHUILIMHAPHOTO
MPUMCHEHHUS 3HAHUH B MPOPECCHOHATBHON
JIEATENILHOCTH

Boimonusiercss  pacuer, 00001IeHHE SKCIEPUMEHTAJIbHBIX JaHHBIX U IOJy4YEHUE
3aBUCUMOCTEN C IPUMEHEHUEM COOTBETCTBYIOIIETO MaTEMATHUECKOTO arlapara.
[Tpumep:
TEITJIOOBMEH YEJIOBEKA B [IOMEILEHNUN
1. HEJIb PABOTBI
1. IlogTBepauTh SKCIEPUMEHTAIBHBIM IIyTEM PacyeTHbHIC
TeriooOMeHa 4eJoBeKa B 3aMKHYTBIX IOMEIICHUIX
2. UCITOJIB3YEMOE OBOPYJIOBAHUE

1. Tepmomerp ma/s HU3MEpPEHHs] TEMIEPAaTypbl OKPYXKAIOIIETO BO3AyXa B
TTOMEIICHUH.

2. MeaunuHCKUII TepMOMETp Al U3MEpPEHUs TeMIepaTyphbl YEIOBEYECKOTO
opraHusma.

3. Tlcuxpomerp nnsi U3MEPEHUS OTHOCHUTEIBHOM BIAXKHOCTU 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 yacth CBOEH JKM3HH YEJIOBEK IMPOBOJIUT B TMOMEIICHHWH: JOMa, Ha
pabote, B TpaHcmopTe. OCHOBHBIM Ha3HAYCHHEM IIOMEIEHHUs SIBISETCS 3alluTa
YeJ0BeKa OT BO3/ICMCTBUS BHEIIHUX KJIMMATHYECKUX BO3aeHCTBUM. [Ipn 3TOM 3/10pOBBE,
CaMOYyBCTBHE U pabOTOCTIOCOOHOCTH B 3HAYUTEIHLHOU MEpE OMPEEISIOTCS COCTOSTHUEM
TEIJIOBOTO KoMdopTa TmoMemieHuss. TpeOoBaHUS TEIJIOBOTO KOMGOpTa SBISIIOTCS
OTIPEACTSAIONIMMU TPH  BBHIOOpPE OTPAKIAIONINX KOHCTPYKIMHM 3/aHUM, CHCTEM
OTOIJICHUSI, BEHTWISAIIUN, KOHTUITMOHUPOBAHMS BO3/yXa.

dakTHYecKoe U3yYCHHE TEPMOPETYJSAIMU U OMOPHEPTeTUKH HAuaioCh B KOHIIE
XVIII Beka, xorma JlaByazbe um Jlammac oOHapyXWiIM y >KUBOTHBIX HEMPEPHIBHOE
BbIJICJICHHE TeIia. Temepb XOpOLIO M3BECTHO, UYTO HHU OJHO SBJICHUE B KUBOM
OpraHu3Me He MPOUCXOIUT O0€3 BhIICICHUS TeIlIa.

3aBUCHUMOCTH
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Temo HenpepbIBHO 00pa3yeTcsi BO BCEX KIETKAaX J>XUBOTO OpraHM3Ma IpH
oOMEeHe BeIIeCTB. DHEPrusl MHIIEBHIX BEIIECTB, B KOHCUYHOM CUETE, MEPEXOIUT B
TEIUIOBYIO. Y4YacTHE pa3MYHBIX TKaHEH M OpPraHoB B OOMIEH TEIUIONPOMYKIIHH
OpraHM3Ma OIpeNeNsIeTcs UX MacCOi U MHTEHCUBHOCThIO oOMeHa. B mokoe oxono 50%
BCEro Teruia oopasyeTcsl B opraHax OpIOUIHOW MoJocTH (TJIaBHBIM 00pa3oM B MEYEHH),
20% — B ckenerHbIX MbIax, 20% — B MEHTpaIbHON HEpBHOU cucteme U okoio 10%
npu paboOTe OpPraHOB JIBIXaHUS W KpOBooOpaieHHs. PacmpeneneHue Temia B Tele
HEPAaBHOMEPHO H TIOCTOSIHHYIO Temreparypy (y uenoBeka mopsanka 37,5 °C c
CYTOYHBIMH KoyieOaHussMu B mipeseniax 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 CKEJICTHOH MYCKYJaTyphl) 3HAYMTEIBHO HIDKE M KOJIECONEeTCS B IIMPOKUX
npezernax.

Tepmopezynauyun — 510 (usnonornyeckas (QyHKIUSA, oOecreunBaromast
MoA/Iep>)KaHue MOCTOSHCTBA TeMIIepaTyphbl BHYTPEHHEH cpe/ibl OpraHu3Ma MoCpeiCTBOM
PETYJIMPOBAHMSI WHTEHCUBHOCTH €T0 TEIJIOOOMEHA C BHEIIHEW CPeoi B TOCTOSHHO
MEHSIOIUXCS YCIOBUSX.

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

Tepmoperynsiiuss OMOXMMHYECKMM TyTeM 3aKjIl04aeTcs B  H3MEHEHUU
WHTEHCUBHOCTH TIPOUCXO/ISIINX B OPraHU3Me OKUCIIUTEIHHBIX IPOIIECCOB.

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
BCEMHU CIIOCOOAMH.




CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

[TapameTppl MUKpOKJIMMaTa BO3IYLIHOH cCpeabl, KOTOpble 00yClIaBIMBAIOT
ONTUMAJILHBIA OOMEH BEIIECTB B OpPraHU3ME, W IPH KOTOPBIX HET HEMPHUATHBIX
OLIYIIEHWH M  HaNpsHKEHHOCTH  CHUCTEMbl  TEPMOPETYNSLMH,  Ha3bIBAIOTCS
KOM@pOopmHubiMu WUIM  ONMUMANbHbIMU. 30HA, B KOTOPOM OKpyKamoolas cpeja
MIOJTHOCTBIO OTBOJUT TEIJIOTY, BBIAEISAEMYIO OPraHU3MOM, U HET HAIPSKEHUS] CUCTEMBI
TEPMOPETYJISLIUN, HA3bIBACTCS 30HOU KoMpopma.

VYcinoBus, INpu KOTOPBIX HOPMAJIBHOE TEIUIOBOE COCTOSIHME  4EJIOBEKa
HapylIaeTcs, Ha3bIBAIOTCA OucKoM@popmuvimu. 1lpy He3HAUYNTENBHON HANPSKEHHOCTH
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 TeMIIepaTyphbl
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 TOIMYyCTUMBIE TeMIepaTypbl
HarpeTblXx M OXJIAXKACHHBIX IIOBEPXHOCTEM NIPU HAXOXKIECHUM 4YEJIOBEKAa B
HETIOCPEICTBEHHOM OJM30CTH OT HHUX.

3. Tpemve ycnosue kKomgopmuocmu ONpEAeIseT NapamMeTpbl MHUKpPOKJIMMaTa
MTOMEILIEHUs, KOTOPBIE JTOJKHBI UMETh BO3MOXXHOCTh UHIUBUIYAIbHOI'O PETYIHPOBAHUS
C LIeJIbI0 COOTBETCTBUA CYObEKTUBHBIM OLIYLIEHHEM KoM(opTa moTepOuTes.

HenocpencTBeHHbIM HM3MEpEHHUEM TPYIHO YCTAHOBUTH KOJMYECTBO TEIIOTHI,
oTaaBaeMoil yenoBekoM. [103ToMy 00 MHTEHCHBHOCTH OOIIEH TEMIOOTAAYM CYAAT MO
KOCBEHHBIM TI0Ka3aTesiM — 3HaueHUAM 3((PEeKTUBHON U SKBUBaIEHTHO-3(()EKTHUBHON
TEMIIepaTypbl, KOTOpPbIE XapaKTepU3ylOT TNpeObiBaHHME B 30HE KoMm¢opTa, TIe
TEPMOPETYJIALMSA 00eCIeUnBaeTCs OPTaHU3MOM JIETKO, WM 3a IpeJielaMHu 3TOW 30HbI,
KOTJia JJIs1 HOPMaJbHOM TEPMOPETYJISIIMHA OpraHu3M YelloBeKa MpeoJ0eBaeT OObIIne
Harpys3Ku.

Ipexmusnoit HazpIBacTCA TEMIIEPATYpa BO3/IyXa, OLyIIaeMasi YEJIOBEKOM MpU
OIpesieIeHHOM OTHOCUTENBHON BJIAXKHOCTU BO3JyXa U MPH OTCYTCTBUU JIBUKEHUS €T0 B
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MIOMEIICHUH.

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

[TapameTppl MHUKpOKIMMATa OKa3bIBAlOT HEMOCPEACTBEHHOE BIIMSHUE Ha
TEIUIOBOE COCTOSIHME ueoBeka. Hanpumep, nepeHOCUMOCTh YEIOBEKOM TEMIIEPATyphl B
3HAYUTENbHON Mepe 3aBUCHUT OT BJIAXKHOCTH U CKOPOCTH OKpY’Karollero Bosayxa. Uem
00JIbI1I€ OTHOCUTENbHAS BJIAXXHOCTh, TEM MEHbILIE UCIIAPSIETCA 110Ta B €AMHUILY BPEMEHU
U TeM ObICTpee HacTyMHaeT eperpes Tea.

Oco0eHHO HeOIaronpusaATHOE BO3/ICHCTBIE HA TEINIOBOE CAMOUYBCTBHE YEJIOBEKA
OKa3bIBaeT BBICOKAs BJIAXKHOCTb IPU TEeMIEpaTypax OKpYKawollero Bo3ayxa oosee 30
°C, Tak Kak IIpu 3TOM IIOYTHU BCs BbIJENsAEMas TEIJIOTA OTIAETCS B OKPYKAIOLIYIO0 CPEy
IpU UCNapeHuu noTa. IIpu MOBBIIEHWH BIAXKHOCTU MOT HE MCHapsieTcs, a CTEKaeT
KaIIIMU C TOBEPXHOCTH KO>KHOT'O MOKpOBa. BO3HMKaeT Tak Ha3bIBAEMOE «IPOJIMBHOE
TEUeHUe» TI0Ta, H3HYpAWIIee OpraHu3M U He obecnednBaroniee HeoOXOAUMYIO
TEIUIO0TIauYy.

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

[Ipy 0OOMIIBHOM TOTOBBIJEIIEHUHM Macca OpraHW3Ma YeJlIOBEeKAa YMEHBIIAETCS.
CunraeTcs, 4TO CHHXKEHHE Macchl 4ejloBeka Ha 2 — 3 % IyTeM HCIapeHus BIaru
MPUBOJIUT K O00E3BOKMBAHHIO OpraHu3Ma. BmecTe ¢ 1OTOM OpraHu3M TepseT
3HAUUTENIBHOE KOJIMYECTBO MHUHEPAIBHBIX coyiel. [l BOCCTAaHOBJIEHHUS BOJHOIO
OamaHca paboTalOIIMX B TOPSYMX 1[€XaX YCTAHABIMBAIOT IYHKTHl TOANMUTKH
MOJICOJIEHHOM Ta3UpOBAHHOM BOJOM.

JnutenbHOe BO3/IENCTBUE BBICOKOW TeMIepaTypbl OCOOEHHO C MOBBIIIEHHON
BJIQ)KHOCTBIO MOXKET IIPUBECTU K 3HAUUTEIBHOMY HaKOIUIEHHUIO TEIUIOTHI B OPTaHU3ME U
Pa3BUTHIO NEpErpeBaHms OPraHru3Ma BbIIIE JOIYCTUMOTO YPOBHS — 2UnEpmepMuu.
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ITpon3BOACTBEHHBIE NPOLIECCHI, BBIOJIHAEMBIE IPU MOHMKEHHON TeMIEparype,
OO0JBIION TOJBMKHOCTH M BIIQXKHOCTH BO3J1yXa, MOTYT OBITh NMPUYMHON OXJIAXKICHUS U
Jla)Ke MEPEOXJIAXKICHNS OpraHUu3Ma — CUHOMEePMUU.

[TapameTppl ~ MUKpOKJIMMATa  OKa3bIBAlOT  CYIIECTBEHHOE  BIMSHHUE Ha
IIPOU3BOJUTENIBHOCTh TpyZJa. B Topsumx 1exax NIpPOMBILUICHHBIX MPEANPUATUN
OOJIBIIMHCTBO  TEXHOJOTMYECKMX IPOLECCOB MPOTEKAlOT IMpU  TeMIeparypax,
3HAUUTENIBHO IPEBBINIAIOIINX TEMIEpaTypy BO3AyXa OKpykarowed cpenbsl. Harpersie
MIOBEPXHOCTU HU3JIy4aroT B MPOCTPAHCTBO MOTOKU 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 Hapsgy C BO3pacTaHHMEM HWH(PPAKPACHOTO W3IYyYEHUs IOSIBIISIOTCS
BUJIIMBIE CBETOBBIC M yIbTpaduoaeToBbie Ty4yr. [1o1 BIUSHIEM TEIIOBOTO OOIydeHUs
B OpraHu3Me IHPOMUCXOASAT OUOXUMHUYECKHE CJBUTH, YMEHbIIAETCA KHCIOPOIHAs
HaCBILIEHHOCTh KPOBHU, MOHM)KAETCS BEHO3HOE JaBJICHHE, 3aMEJISETCS] KPOBOTOK M, KaK
CIIECTBUE, HACTyNAcT HAPYLIEHUE 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 MOIJIOUIAIOTCSI B OCHOBHOM B 3MHJepMHce KOKU. OHU MOTYT BbI3bIBAaTh
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 [JIaBHBIM TOCYAapCTBEHHBIM
canuTapHelM BpadoMm Poccuiickont @enepannn 23 mas 2003 r., u OCyIIECTBIAKOTCS B
BHUJIE KOMIUJIEKCA TEXHOJIOIMUECKHUX, CAHUTAPHO-TEXHUUYECKUX, OPraHMU3ALMOHHBIX U
MEINKO-TIPOPHIAKTUYECKUX MEPONIPUSTUH.
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Benymas ponbs B mpoduiakTUKE BPEIHOTO BIUSHHUS BBICOKUX TEMIIEpaTyp U
MH(PAKPACHOTO M3IIYYCHUs MPUHAMICKHUT TEXHOJOTUYCCKUM MEPONPHUSITHIM: 3aMeHa
CTapbIX U BHEJPEHHUE HOBBIX TEXHOJIOTMYECKUX MPOIECCOB U 000PYIOBAHMUS; BHEAPECHUE
ABTOMATH3AINH U KOMIUIEKCHON MEeXaHU3aIlUH.

K rpynne caHUTapHO-TEXHUYECKUX MEPONPUSNTHII OTHOCHUTCS MPUMEHEHHE
KOJUIGKTHBHBIX CPEJICTB 3aIUTHI: JIOKIM3AMMS TETUIOBBIICICHUMA, TETJIOM30JISIUS
TOpSYMX TMOBEPXHOCTEH, IKpAaHUPOBAHHE MCTOYHUKOB HIIM PabOYUX MECT; BO3AYIIHOE
OyIIUPOBAHUE, PAJUANMOHHOE OXJIAXKJICHUE, MEJKOJIUCIIEPCHOE PACIBUICHHE BOIBI,
o01ieoOMeHHasi BeHTUIISLUS WM KOHIUIIMOHUPOBAaHUE BO3IyXa.

3.2. Tenj1000MeH YeJI0OBeKA ¢ OKpY:Kalolleil cpenoii

Coznanue oONTUManbHO KOMGOPTHBIX YCIOBHM ISl MPOMBIIUICHHBIX U
aJIMAHHUCTPATHBHBIX 3JaHUU TMPEACTaBISET COOOH BaXHYIO 3a/1ady, OT peIICHUS
KOTOPOi1 3aBUCUT HOpPMaJIbHAs )KU3HEIEeATEIbHOCTh HACEIEHUS CTPAHBI.

[TpoTrekaromye B OpraHu3Me 4eJI0OBeKa METa0OINICCKUE CBSI3aHbBI C BBIJCIICHUEM
SHEPTrUU B BHJIE TEIJIOTHI U TOJE3HOM pabOThl MBI U 3aBUCAT OT CIEIYIOIIUX
(dakTopoB: 00BEMa TOMEUICHUS, MPHUXOMISIIIEIOCS HAa OJHOTO YEJIOBEKa, CTEIEHU
TSOKECTH BBIMIOJIHAEMOTO TPY/Aa M KOJIMYECTBA MOTPEOICHHOTO Kucinopoaa. M3BecTHBIM
uccaenoBareneM mnapameTpoB komdopra One @anrepoM mnpenioxeHa dopmyna
TEIUJIOBOTO PaBHOBECHS MEX]Y YEIOBEKOM U OKPY’KaIOIIEH CpeIoii:

M =W +Q,+ Qs (1)
rae M — Konu4uecTBO Teruia, BbIpadaThiBaéMOe OPraHu3MOM, Br/™m%;
W — o0Bbem npoun3BeeHHONW MEXaHUYECKON 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
MepeHoca TeIula OT BHYTPEHHUX o0JacTedl Teia K IMOBEPXHOCTHOMY CIIOIO0 H IepeHOca
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, €CIM TEIUIONPOBOJHOCTh 3aBUCUT OT COCTaBA U IUIOTHOCTH TKaHEH U
HE ToJiaeTcsi (U3MOJOTHUECKOW PEryNsuH, TO TEMJIOMAacCONepeHOC KPOBbIO,
HaIlpOTHB, SBJISICTCSI BaKHEWIIEH (U3MOJOTUYECKH PETyIUpyeMoil BenuuuHor. OHa
3aBHCUT OT OOBEMHOH M JIMHEHHON CKOpOCTE KPOBOTOKA B COCYAAxX, €ro HalpaBJICHUS,
OT TeMIIepaTypHOH Pa3HOCTH MEXIY TKAHSMU U KPOBBIO, OT KalnOpa KPOBEHOCHBIX
COCY/IOB, TJI€ COBEPIIAETCS TEIIOOOMEH.

Temnoornaua ¢ moOBepXHOCTH Tena (KoKa M CIM3UCTBIE  OOOJOYKH)
OCYILECTBIISIETCSI  TEIUIONPOBOAHOCTBIO,  KOHBEKLMEW, paavanued  (TEIOBBIM
W3Iy4YeHUEM) U ucrapeHneM. Tak, y 4eloBeKa B yCIOBUSAX TEMIEpaTypHOro koMpopra,
T. €. IpU TeMIleparype okpyxatouiero Bo3ayxa 20 °C u oTHOCUTENbHOM BiaxxHOCTH 40 —
60 %, nznyuenuem oTBoAUTCS OKoJio 50 %, koHBekuueu — 10 25 %, ucnapeHuem — a0
25 %.

Tennonpoeoonocms — HTO MOJEKYJSIPHBIA IEPEHOC TEIUIOTHI B  Tejax,
0OyCIIOBJIGHHBII Pa3HOCTHIO TEMIEpaTyp Ha TpaHUIE pacCMaTpUBaeMbIX Tel. Takum
o0pa3om, JUIs YeloBeKa B IOMELICHUN Men10npoeoOHOCHMb — ITO Tiepeiada TEIIOThl OT
BHYTPEHHUX OPraHOB K IIOBEPXHOCTHOMY ITOKPOBY KOKH YEJIOBEKA.

Ilepenayda TenaoTH TEMIOMPOBOAHOCTHIO ONMKUCHIBAETCA 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 — kK03 PUIMEHT TEIIONPOBOTHOCTH, XapaKTEPHU3YIOMIMKA KOJHMYECTBO TETUIOTHI,
NepelaHHOE 4Yepe3 E€IUHUIly TMOBEPXHOCTH B €IMHUIy BPEMEHM INpU TpaJueHTE
TeMIIepaTyp B OAMH IpaJyc Ha | METp TOJIIMHBI CTEHKHU (B JaHHOM cilyyae — Ha 1 MeTp
TOJIIMHBI Tesa yenoseka), Br/(m-°C);

§ — TOJNIIMHA TeJa YeJ0BeKa, 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 KOXM Tejla YeJIOBeKa, Y4YacTBYIOLIasi 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 5/ 2 = R Ha3pBacTCH BHYTPCHHHUM TCIIOBBIM COIPOTHBICHHEM 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
IIOMEIICHUS, 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 KOXKHU TeJla YEJIOBEKa, YUacCTBYIOLIAsl B TEIUIOOTAaue KOHBEKIUEH,

M2
JIns1 BepTUKaIbHON OBEPXHOCTH:
a=1,66-3ty—t, (4)
JI71s1 TOPU30HTAIBbHOM IOBEPXHOCTH:
a=186- 3ty —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 — mMOBEpXHOCTh KOKU TeJa YeJIOBEKa, yUYaCTBYIOIIAs B TEIUIOOOMEHE M3ITyuYeHUEM,
M.

Hcnapenue — OCHOBHOW TyTh OTJA4M TeIUIa OPTaHW3MOM IIPU TOBBINICHHOMN
TeMIieparype, OCOOEHHO B TOM Cllydae, KOTJa TeMIIepaTypa OKpPYKAIOLICH Cpellbl
MpUOHKACTCA K TEMIIEpAaType Telia 4elloBeKa. JTO OTBOJ M3 OPraHW3Ma 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
OoJsibllle, YeM HWKE 3HAYCHUEC OTHOCHTEIbHON BIIAKHOCTH BO3AyXa NpU JaHHOU
TEMIIEPaType B TOMEIICHUY.

TerurooTa4a KOHBEKIMECH W paJHalield TPOIOPIIMOHAIbHA BETHYNHE BHEIITHETO
TEMIEPAaTypHOTO TpaaueHTa (T. €. pPa3HOCTU TeMIepaTypbl Cpeabl U KOXHOU
MMOBEPXHOCTH), COKpAIIAeTCSd C €r0 YMEHBIICHWEM U IPEKpaIlaeTcss MpH ITaJIeHUN
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
BO3MOXKHA JIMIIG MyTeM ucnapeHus. [ TermooOMeHa, KpoMme TemrepaTyphl BO3oyXa
MMEIOT 3HAYCHHWE €ro JIBIDKCHHWE W BIIAXKHOCTh. Tak, JBIDKEHHUE BO3JyXa B 30HE
YMEpPEHHBIX M HU3KHX TeMIepaTyp pe3KO YCKOpsieT HCIapeHue MoTa. Bricokas
BIQKHOCTh BO3JyXa TPH YMEPEHHBIX M HHU3KUX TEMIIEpaTypax YBEIHMYHUBACT €ro
TEIUIONPOBOAHOCTh U YCUITUBAET TEIIOOTAa4y KOHBEKIIMEH U paraiueii; Mpu BHICOKOM
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
(pusmyeckas Tepmoperyssaius). [ToBpIIICHHE TEIUIOOTIaYM KOHBEKIIMECH W paTuariuei
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JOCTUraeTcs paciiupeHueM MNepudepuyeckux COCyIOB M YBEIMUYEHHEM TpaHCIIOpTa
TEJIa KPOBBIO U3 IIEHTPAJIBHBIX 001aCTeH Tena K mepudepuu.

B 30He HU3KMX Temmeparyp TEIUIOOTAaya YMEHBIIAETCs 3a CUET MpeKpalleHus
MOTOOTACTICHUS M CYXECHHS KPOBEHOCHBIX COCY/IOB IMOBEPXHOCTH TeJa, CHHKAIOIIUX
TEMIIepaTypy KOXH U TeIUIOOTAady KOHBeKUMeH u panuanueid. OJIHOBPEMEHHO
BKITIOYAIOTCS MEXaHU3MBI XUMHAYECKOH TEPMOPETYIIALNH, BBI3BIBAIOIIHE
TEPMOPETYJIATOPHBIA ~ HPUPOCT  TEIUIONPOAYKLHMH, JOCTHUTAIOUIMA HpU  PE3KOM
oxnaxaeHun 200 — 250 % HOpMalbHOTO YpPOBHS OCHOBHOro obmeHa. CHavana 3TO
CBSI3aHO C HEOIIYTHMBIM IOBBIIIEHHEM TOHYCAa CKEJIETHOM MYCKYNaTyphl, MO3]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 MeXaHHM3MaM XUMHUYECKOW TEpMOpEryisiiud, HO
COIIPOBOKAAIONIUI €€ NPUPOCT TEIUIONPOIYKIIUHA MOXKET CHOCOOCTBOBATH COXPAHEHUIO
TEMIIEPaTypHOTO TOMEOCTa3a B YCIOBHSIX OXJIAXKICHHS.

YenoBek wu3apeBiIe OOMTaeT B pa3IMuYHBIX pailoHaXx Hamled IUIaHeTHI,
TEMIIEPATypHBIC PA3IUYUSI MEXIy KOTOPHIMH 3HAUMTENbHBL. EJXKeromHele W Jaxke
©KECyTOUHbIE TEeMIIepaTypHblE Iepenagbl TaK K€ MOTrYyT OBITh OYEHb BEIMKH U
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 BBITTOJIHEHM A PABOTBI

1. IIpon3BecTn M3MEPEHUS MACCHl M pOCTa YY4aCTHUKA SKCIIEPUMEHTA.

2. V3MepuTh MEAMIIMHCKUM TEPMOMETPOM TeMIIepaTypy OpraHu3Ma y4acTHHKA
IKCIIEPUMEHTA.

3. Ompenenuts mapaMmeTpbl OKPYKAIOLIEH cpeasl B IMOMEIIEHHH, H3MEpPHUB
TEMIIEPaTypy ¥ OTHOCHUTENIBHYIO BIQKHOCTh BO3/yXa B TIOMEIICHUH.

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

Taomuma 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 t, °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 yyacTHHKA 3KCIIEPUMEHTA, KT;
[I — pocT Tena ydacTHHKA SKCIIEPUMEHTA, M.
2.0npenenuthb CPEIHIOI0 TEMIIEpaTypy  OKPY>KAIOIIMX BHYTPEHHHX
noBepxHocTel nomenieHus, °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)
rje S — iIoma s MOBEPXHOCTH TeJla YIaCTHUKA YKCIIEPUMEHTA, M2;
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)
IJIe U — CKOPOCTh JBIDKEHHUS BO3/yXa JUIsl MPAKTHUYECKH HETOJBMKHOTO BO3yXa, 3TO
3HAYEHUE MOXHO NMPHHSTH paBHBIM 0,05 M/c, miis xwtbix momemenuit — 0,15 — 0,25 m/c;
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t, — TemnepaTypa oBepXHOCTH Tena, °C;
t, — TemmepaTypa Bo3ayxa B nomemenuu, °C.
5. Onpenenutsb MOTEPH TEIJIa OPraHU3MOM YeJIOBEeKa 3a cueT ucrnapeHus, BT:
Qucnap =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 — kodhGUIUEHT, onpenesieMblid B 3aBUCUIMOCTH OT TEMIIepaTyphl BO3IyXa
(Tabnuua 2):

Tabnuua 2
3aBHCHUMOCThH KOO UIIMEHTA a OT TeMIIepaTypbl BO3yXa
Temneparypa, °C 18 20 22 24 26 28
Koaddunment 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
KOMGOPTHBIMU?

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

Breinenenue tema, Bjaaru u €O, OJHUM YEJIOBEKOM

m TennoBwIACTICHNS,
< Bt =
z, < 2
2 s S| =
] = Q -
=¥ = 5 = | S
Y ciioBHS BBIAEIEHUS BPEAHOCTEN g < o) =5 = = ©
> = S = 2 ! 2
5 = ) o & = o
a, 0 = o} Q =4 O
o' g o = g g S 5
5 o o o) =5 K e fi’[
% 2 = g S = £ 3
= = 5 O Og | @ | A
15 85 40 125 40
Jromu B cocrossuun  1okost | 20 70 35 105 45
(TeaTpsl, KiIyObl, 3aJbl cOOpaHuii | 25 50 30 80 50
U T.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 25 70 125 120 5
YAPSIACHI, A 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 {110 100 ]|
e Ofm;l) PUBICT 30 140 [130  [170 | 230
PHBOPOE HTA 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 H MEPONIPUSITHSA 110 IHEPIO- U pecypcochHepekeHnI0 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 OTOIUICHHUS?
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 JKU3HEIEATEIIbHOCTH

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 nomkHa ObITh 3()()EKTUBHOCTH YIIaBIUBAHHS
cepbl U yacTull (BCE OHU COCTOSIT W3 MEIJia), YTOOBl COOTBETCTBOBATH MPEIbSIBISIEMbIM
TpeOOBAHUSAM TIO JOIMYCTHMOMY BBIOPOCY?

3anmaua 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 mnpousBojactBe 1 kBT'u anekrposneprun Ha coBpeMeHHOM 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
KU3ZHEJESATEIIbHOCTH

- 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 IPUMEHEHNUEM COOTBETCTBYIOIIETO MaTEMAaTUYECKOTO 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 TrOpU3OHTAIBHOTO TPYOONpPOBOJAA 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 IOTOK >KUAKOCTH 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 TOTEPSIM 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 — pacxo/ TEIIOHOCHUTEJS, MPOXOIAIIETO 1o Tpyde, KI/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
TpyOompoBoja. Termiooraua IOBEPXHOCTH TpyObl Ha 3TOM ydacTke Oyner
COOTBETCTBOBATh KOJIMYECTBY TEIIA, NOTEPSHHOTO TEIJIOHOCUTENEM HpPU OCTHIBAaHUU
ero Ha At, a KOJINYEeCTBO MMOTEPSIHHOT'O TEIUIA — PacX0y TEIJIOHOCUTEIIS Ha y4acTKe.
4. OIIUCAHME DKCIEPUMEHTAJIBHOM YCTAHOBKH

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

cxeMa KOTOpOoH IpuBeeHa Ha puc. 1.

e Ve

[ Ay N

5

N
\\)I:;-__’/j]’j’

N

N omy

Pucynox 1. Cxema ycTaHOBKH /I OIIPEIETIEHUS PacXo/ia )XUIKOCTH B TPYOOIIPOBO/IE
0 TETJIOOT/Aaue Ha 33/IaHHOM Y4acTKe TpyOorpoBoia
1 — mpyba oeticmsyroweni 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 TepMornap. Tepmonapsl yepe3 nepekytoyarenu 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. CHstb nokaszanus 3-xX TepMoIap B Hayaje 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
Kypuan nabnronenuii
E t, mv t, mv ty, °C ty, °C
= % § E 1% &
§ a 12| 3] Cpen - 12| 3] Cpen. = 12| 3] Cpen 12| 3] Cpen

6. OBPABOTKA PE3VYJIbTATOB
BenumunHa k03 uLMeHTa TEIUIOOTIaur KOHBEKIMeH onpeaensercs [3]:
1) u3 3axona HerotoHa-Puxmana:

= ®3)

H = -ty
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 TeMIepaTypoil 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€ ra3a (KUIKOCTH), MPUMBIKAIOIIEM K CTEHKE;
A — ko3h(ULKEHT TEemIONPOBOJAHOCTH, XapaKTEPU3YIOMIHH KOJIUYECTBO
TEIUIOTHI, TMEPEeJaHHOE 4Yepe3 eIWHHUIlY IOBEPXHOCTH B EAMHUIY BPEMEHH MpHU
IpagueHTe TEMIIEPATYP B OJIUH TPaayc Ha 1 METp TOJIIMHBI CTCHKH;
L — nnuHa yyacTtka TpyOOIpOBOJIA, ISl KOTOPOTO PACCUUTHIBAIOTCS IOTEPU
TEIuia, M.
Yucno nmompobus Hyccenbra onpeaensercs mo GopMyiam:
1) s BEpTHKAIBHBIX TPYOOIIPOBOJIOB:
0,33 0,25
Nugy = 0,15 - (Gryyp - Prp)" - (%’;) , ()
rae Gr — gucio nogodus ['pacroda, xapakrepusyroliee 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) Ui TOPU3OHTATIBHBIX TPYOOIPOBOIOB:

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

VYuursiBas, 4to AJis Bo3ayxa B auamna3zoHe temmneparyp ot 0 mo 100 °C uwmcno
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 TPYOOIIPOBOIOR:

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

nuamerpom Dy, = 120,100 u 75 MM u U1 TEeMIIepaTyphl BO3yxa B moMemnieHun 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. Koad¢unueHt Tenaoorjaun KOHBEKIHEH

JUISI TOPU3OHTAIBHBIX 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;

aj, — K03 PHUIMEHT TEII00TJa4l KOHBEKITNEH, pacCUUTaHHBIN 10 popMyIam
WJTU OTIpeNeNICHHBIN 10 rpaduKy (puc. 2) B 3aBUCUMOCTHA OT Pa3HOCTH MEXIY CpeaHel
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TEMIIEpaTypoil IMOBEPXHOCTH TpyObl W TeMIEepaTypoid BO3AyXa B IIOMEIIECHUH,
BT/(MZ‘I‘paI[);
F — momais IoBEpXHOCTH TPYGOIPOBOa, M
ty — TEeMIepaTypa IOBEepXHOCTH TpyObl B Hauaie y4yactka, °C;
tx — 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, UIsl KOTOPOI'O PacCUUTHIBAIOTCS OTEPU TEILIa, M.
[Ipunumaercs paBHOU § M.
TennmooTnaua M3My4yeHMEM Ha  HUCCIEAYEeMOM  ydacTKe TpyOonpoBoja
ompenensiercs mo Gpopmyie:

Qusn =€ Co-F-o- [(%)4 N (1230)4]’ (10)

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

BT,

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

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

F — miommas moBepxXHOCTH TpyGOmpoBoa, M2;

@ — KodpPuIUEHT OONY4eHHOCTH: J[Uid TpyObl, HaxoAsIlIeHcs Ha
JOCTaTOYHOM yJaleHuu oT creH, ¢ = 1,0; mis TpyO, pacroyioKeHHBIX BOIU3U
HapY>XHBIX 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 MPOU3BOJAT 110 CPCAHUM BCIMUMNHAM.

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.

Tabnuua 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 |06 |[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
OLlCHUBAHUA:

[TpomMexxyTouHasi aTTeCTAlMs MO JUCIUILUINHE «DHEPreTHUYECKUe CHUCTEMBI 00ECIICUCHUS
JKU3HEICSITEIIBHOCTH» BKJIIOYAET TEOPETHYECKUE BOIPOCHI, MO3BOJISIIOIIME 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
TPYJAOEMKOCTHU AUCUHUIIIINHBL;

— 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(pOpMaIliU, HE MOXKET MTOKa3aTh MHTEIUICKTYyalbHbIe HABBIKM PEIICHUS] IPOCTHIX 33a4

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 : aneKkTpoHHbIH. - VMIMeeTcs 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. — (Bsicuiee oOpa3oBaHue:
bakamaBpuar). - ISBN 978-5-16-005515-2. - Tekcr : onekrponnsri. - URL:

https://znanium.com/catalog/product/1013521 — Pexum J0CTyma: MO TMOAIUCKE.

0) /lomoJiHUTe IbHASA JINTEpaTypa:

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

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

2. beicrpunikmii, I'. @. OOmas sHeprerrka. OCHOBHOE OOOPYJIOBAHHE : YUCOHHK IS
By30B / I'. ®@. beictpunkuii, I'. I'. T'acanramkues, B. C. KoxxuyeHkoB. — 2-€ 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
CrienuanbHOCTh : yueOHoe mocobue / C. A. Tomsk. - Marautoropck : 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 : 31eKTpoHHBIH. - 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.
Hopomenko ; mox pemakmueit M. W. IllunseBa. — 2-e u3n., wcnp. u 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
NOMEIICHUN BBIYMCIUTENBHBIX HEHTPoB [Tekct]:Meroauyeckue ykasaHusi K J1abopaTopHOM
pabore/Marnutoropck: M3a-Bo Marautoropck. roc. Texs. yH-ta uMm. .M. Hocoa, 2012. 10
c.

2. T.IL.Cemenona, H.I'.3noka3zoBa Omnpenenenue colaepkaHusi BO3JyXa B BOJE B
3aBucuMocTH OT ¢€ Temmeparypbl [Tekct]: MeToauueckue ykazaHusi K J1abOpaTOpHOM
pabore/Maruutoropck: 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) IlporpammHuoe obecnneuenue u UHTepHeT-pecypcebl:

Haumenoanue [10 Ne norosopa Cpok J1eHCTBUS JIUIICH3UH

CranpapTHble

Microsoft Windows 7 J1-1227 ot 08.10.2018 11.10.2021

Microsoft Office 2007 Nel135 ot 17.09.2007 beccpouno

7Zip CBo06oiHO 6eccpouHo
pacrpocTpaHsieMoe

FAR Manager CB0001HO pacpocTpaHsieMoe | 6ecCpoyHO

JlomosHuTENbHBIE

Microsoft Windows 10 Pro 1-1227 o1 8.10.2018 11.10.2021

1.  ®enepanbHbIil HHCTUTYT IPOMBINUIEHHON coOcTBeHHOCTH : cailT POCITATEHTA /
OUTIC. — Mocksa : DUTIC, 2009 — . — URL: http://www1.fips.ru/ (mara oGpareHus:
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9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue JUCHUIIMHBI (MOYJIs1)

B coorBercTBUM ¢ 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 ayJUTOPUH OcHallleHue ayJuTOpun
VY4ebHble ayIUTOPUH VIS MynbTUMeauiiHbIE CPEACTBA XpaHEeHNUs, IIepeladun U
MIPOBEACHUS 3aHATHU npecTaBIeHus HHPOPMALINH.
JIEKIIMOHHOTO THIIA
VYyeOHast ayquTopus ais BeHTwiATOp ¢ 2JIEKTpOABHraresneM;  KOHAMIIMOHED;
IIPOBE/ICHUS J1IAOOPATOPHBIX KOMIIpECCcop.
pabor:
1a00paToOpusl F'MJIPOra30AMHAMUKI
Y4eOHble ayAUuTOpUU JIs Hocka, meir.

MIPOBEACHUS IIPAKTUYECKUX
3aHATUH, TPYNIOBBIX U
VMHJUBUYaJIbHBIX KOHCYJIBTALIUM,
TEKYILEro KOHTPOJIS U
IIPOMEKYTOUYHOM aTTECTalluU

Y4eOHble ayAUuTOpUU JIs [Tepconanbubie KoMnbioTephl ¢ makeroMm MS Office,
CaMOCTOSITENIbHON PabOTHI BBIX0JIOM B IHTEpHET U ¢ JOCTYIIOM B 3JIEKTPOHHYIO
oOyuaronuxcst 1H(OpPMallMOHHO-00pa30BaTEIbHYIO0 CPEy YHUBEPCUTETA.
[Tomerienue U1t XpaHEHUS U Crennaxu, cef(bl U1 XpaHEHUs1 y4eOHOTO
POPUITAKTUIECKOTO o0opynoBanus. UHCTPpYMEHTHI IJ1s1 pEMOHTA
00CITy>)KUBaHHsI y4eOHOTO 71a00paTOPHOTO 000PYAOBAHUSL.
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