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13.03.01TemnosnepreTnka ¥ TEIJIOTEXHHUKA,yTBEpXKACHHOTO Tmpukazom MOuH P® or
01.10.2015r. Ne 1081.
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Jluer peructpanum usMeHEHMH U JOMOTHEHU
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Ne Paznen Kpatkoe conepxanue Jara, No [Toamuce
n/m PITJI H3MEHEHU s/ IOTIOTHCHHMS OpoToKona | 3aB.Kadempoi
(Momys) 3acejaHus
Kadeapsl / /
1 8 AxTyanu3zaius y4e0HO-METOAMYECKOIO U Ne2 /
HH()OPMATHOHHOr0 obecneyenns 25092018 . .¢
JUCIAIUTHHBI //
2 9 AKTyalu3alys MaTepuaibHO- Ne2 //
TEXHUYECKoro obecneyenus mucruiumasl | 8.10.2019 _r//:-/__,,L—/
3 8 AxTyanusamus y4e6H0-METOAMYECKOr0 U Nel
HHOOPMAMOHHOTO 00eCIIeUeH 1.09.2020 r.

JAUCUHMITIIAHBI

=

/ /
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1 len 0ocBOCHNH TUCHMILINHBI

1 lesn ocBOEHUH IM CUMIIJIMHBI

Henstmu ocBoeHMsT AUCUMILINHBI «OTOIUIEHHE, BEHTWISALUSA U KOHIULMOHUPOBAHUE »
SBIISIIOTCS:

pa3BUTHE y CTYJCHTOB JIMYHOCTHBIX Ka4eCTB, a Takxke (popMUpOBaHUE OOLIEKYIbTYPHBIX
U Tpo(EeCCHOHATBHBIX KOMIIETEHIIMH B cOOTBeTCTBHMM C TpeboBanusmu DIOC BO mo
HanpasieHuio noAarotoBku 13.03.01 TerosnepreTuka M TEMIOTEXHUKA, MPO(UIH MOITOTOBKH
— DHeprooOecneYeHne MpeaIpUsTUH.

3aa4u TUCUUIUIMHBI — YCBOGHUE CTYACHTAMU:

- OCHOBHBIX pa3JIeJIOB MIPeIMETa;

- HEpa3pbIBHOM CBSA3M CHCTEM JHEProoOecleueHUs] 4YeJOBEKa C IPOMBILIUIECHHBIMU
MPOU3BOJIUTENIAIMA M TMOTPEOUTENIIMU DHEPrOHOCHUTENEH, peXUMaMu norpedieHuss "
IPOM3BOJICTBA SHEPTOHOCUTENEH, MOBBIIIeHNE 3()(HEKTUBHOCTH CTENIEHH UX UCTIOIb30BAHUS;

- BOTPOCOB HA/IKHOCTHU IKCILTyaTallud 00OPYIOBaHUS CETEH, CUCTEM M UX DJIEMEHTOB C
Y4€TOM TEXHOJIOTUHU IIPOU3BOICTBA.

2 Mecto qucuuminnel B cTpykrype OOII 6akanaBpuara

PaGouas mporpamma ydueonoi aucuumiraa b1.B.J1B.03.02 «OTomieHue, BEHTHIISAUS U
KOHIUIIMOHUPOBAHUE)» BXOJAUT B BApHATUBHYIO YacTh 00ka 1 0Opa3oBaTeabHOM MPOrpaMMBI.

W3ydeHnne  muCHMIUIMHBI  OasWpyercs Ha  3HAHUSAX, YMCHHSIX W HaBBIKaX,
c(OpMHUPOBAHHBIX B PE3yJIbTaTe HU3yUYCHUS IUCIUTUIIMH:

«'uaporazoauHaMuKay —ypaBHEHHE HEPa3PhIBHOCTH, CILJIOIIHOCTH;

«TexHuveckast TepMOIMHAMUKAY - TEMa BIAKHBIN BO3/1yX, h-dnuarpamma;

«TemmomaccooOmMen» - 3akoHbl Dyphe, HpioTona — Puxmana, Credana-bonbsiimana,
KpUTEpHUaIbHbIE YPABHEHUS TEILJIONEPEIaun.

Huctunnuaa «OTOTUIeHHE, BEHTUIISIIUS U KOHIUITMOHUPOBAHKE CIIY)KHUT OCHOBOM ISt
OCBOCHHSI  NUCHUIUIMH: «VICTOYHMKHM ¥  CHCTEMBbl  TEIUIOCHAOXKEHHs]  MPEATPUSTHIIN,
«QHeprocOepekeHre B TEIJIOIHEPTETUKE U TETUIOTEXHOIOTHSIX .



3 Komnerenunu oOydawuerocsi, ¢opmupyemble B pe3yJbTare OCBOCHMS
AUCHUILIMHBI (MOAYJsl) M IUVIAHUPYeMble Pe3yJbTAThl 00y4YeHUs
B pe3ynbraTe ocBoeHMs MUCHUIUIUHEI (MOayInst) «OToIuleHre, BeHTHWIALUSA, U
KOHAUIUOHUPOBAHUCH 06yqa}0n11/1171cs1 JOJDKCH 06HaﬂaTB CJICAYIOUMHU KOMIICTCHIUAMMU:

CTpyKTypHBIii
JJIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs
KOMITIETEHIINH
OIIK -2 - cnocoOHOCTHIO 1IEMOHCTPHUPOBATH 0a30Bble 3HAHHUS B 00J1aCTH
€CTeCTBEHHOHAYYHBIX M CUMILIMH, TOTOBHOCTHIO BHISIBJISITH €CTECTBEHHOHAYYHYI0
CYIIHOCTH NMP00JieM, BO3HUKAIIIMX B X0/€e MPodecCHOHATbHOI e TeJbHOCTH;
NPUMEHSATH IS X pa3pelieHusi OCHOBHbIE 3AKOHbI €CTeCTBO3HAHMS, METOAbI
MaTEeMATHYEeCKOr0 aHAJIN3a U MO/IeJIMPOBAHUS, TEOPETHYECKOT0 1
IKCNEPUMEHTAIBHOIO HCCIeI0BAHUSA
3HaTh! - OCHOBHBIE ONIPE/ICTICHHSI U TIOHATHS B 00J1acTh
€CTECTBEHHOHAYYHBIX JIUCHUIUIMH, METOJbI PEIICHUS TUIIOBBIX
3aJ1a4 M0 U3BECTHBIM aJITOPUTMAaM M MPABHJIAM.
YMmeTs: - 00BACHATH TUIIMYHBIE MOJENHU 3a/a4 B 00J1acTH OE30MaCHOCTH
DHEPTEeTUYECKUX CUCTEM >KU3HEACATEIbHOCTH
- pactio3HaBaTh 3P HEeKTUBHOE pelieHrne 0T Hed(PPEKTUBHOTO, TPU
pelieHnu 3a1a4 B 00JacTi 0€30aCHOCTU YHEPIETUUYECKUX CUCTEM
JKU3ZHEJICSATEIIbHOCTH
Buaaners: - OCHOBHBIMHU METOJaMH MaTEMaTUICCKOTO aHAIHM3a
MOJICJIMPOBAHUS B 001aCTH OE30MACHOCTH SHEPTeTHYECKUX CUCTEM
KHU3HEIEATEIILHOCTH
- croco0amu IEMOHCTPAIUU YMEHUS aHAITM3UPOBATh CIOCOOBI
TEOPETUYECKOTO M IKCIIEPUMEHTAIHLHOTO HCCIIEIOBAHUS B O0JIACTH
JAHHOW JUCIUILTAHBI
-BO3MOYKHOCTBIO MEXIHCIHUILIMHAPHOTO TMPUMCHCHHS 3HAHWHA B
npo¢ecCHOHATIBHOMN 1 TETbHOCTH
IIK-9 cnocodHOCTHIO 00ecnieunBaTh CO0/II0eHHe IKOJIOTHYeCKOoil 0e30MacHOCTH Ha
NPOU3BO/JCTBE U MJIAHUPOBATH IKO3AIUTHbIE MEPONPUATHS M MEPONPUATHS 110
IHEPro- u pecypcochepeskeHHI0 HA MPOU3BOICTBE
3HaTh: - OCHOBHBIE OTPEICTICHUS] U TTOHSTHS
B 00J1aCTH SHEProcOeperaroX U HIKOJIOTUYECKH MEPONPUITUI
- METO/IbI PEIICHUS MPAKTUYECKHX 33714 B YCIOBUSAX
poeCCHOHATBHON JEATETHFHOCTH B 00JIaCTH SKO3AITUTHI U
HHEPro- U pecypcocOepekeHus Ha IPOU3BOJICTBE
YMeTs: -BBIJICIISITh HEOOXOAUMBIE MEPOTIPHSTHS B 00JIACTH JKOJIOTHIECKOM
0€30MacHOCTH U pecypcocOepeskeHus I YHEPTETHIECKUX CUCTEM
KHU3HEIEATEITLHOCTH
- pacrio3HaBath 3PEKTUBHOE pelieHue oT HeAPHEKTUBHOTO B
00J1aCTH SHEPTETHYECKUX CHCTEM KU3HEIEATEIIbHOCTH
-IIPUMEHSTH 3HAHUS B 00JIACTH YHEPTETHUECKUX CHCTEM
KH3HENIESITETLHOCTH B CBOEH MPO(ECCHOHAITLHON JIeATEIbHOCTH
Brnanets: - cioco0amM# IEMOHCTPAIH YMEHUS aHATH3UPOBATH CUTYAIIHIO T10
HKO3AIUTE U JIHEPrO- U PeCypcocOepekeHUIO Ha TPOU3BO/ICTBE
- HaBbIKaMU ¥ METOAMKAMU PELIeHHs] MPAKTUYECKUX 3a]1a4 110
HKO3AIUTE U SHEPro- U pecypcocOepekeHNI0 Ha TPOU3BOACTBE IS
cBOeH po(ecCHOHATEHON A TEHbHOCTH







4 CTpyKTypa M coiepkaHue JUCUMIIMHBI «OToIIeHUe, BeHTH/ISINNSA U KOHAUIMOHUPOBAHUE)

OO6m1ast TpyI0€MKOCTh TUCIMIUIMHBI COCcTaBisieT 3 eauHuIbl —108 gac.

— KOHTakTHas pabora — 69,8 yaca;
- ayauTopHas pabota — 68 4acos;
- BHeayautopHas —1,8 akaj. yacos

— caMocTosTeNnbHas paboTa — 38,2 yacos;

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]| 321 5  |CamocrosTenbHoOe n3zydenue| Texymnii KoHTpoJb | OITK-2—
KHU3HEIEATSITHHOCTH YeJI0BEYECKOTO y4eOHOM W HaydHOW JIMTEPATYpHl|yCIEeBAEMOCTH 3yB
opraHusma [AKPNel]
Hroro no pazaeny 1. 6 | 6 |321]| 321 5
Paznen 2. Cuctemsl obecnieueHus 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 pazneay 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

Jlnist pemenns npenycMOTPEeHHBIX BHIOB y4eOHOW paOOThI MPHU U3YYEHUH AMCUUILUIMHBI
«OTonjieHHe, BEHTH/ISALMUS M KOHIMIMOHUPOBAHME» B KauecTBe 00Opa3oBaTeIbHbIX
TEXHOJIOTMI HCIONB3YIOTCAd KakK TPaJAULMOHHBIE, TaK U MOJYJIBHO - KOMIIETEHTHOCTHBIC
TEXHOJIOTHH.

LenssmMu 00pazoBaTeIbHBIX U HHPOPMALMOHHBIX TEXHOJIOTUHN SBIISIOTCS:

- aKTUBU3MPOBAHUE MBILIUIEHUS 00Y4arOLINXCS;

- (hopMupoBaHKe HHTEpPECA K U3ydyaeMOMY MaTepHaiy;

- pa3BUTHE UHTEJUIEKTA U TBOPUYECKUX CIIOCOOHOCTEN 00ydaromuXxcs.

JIeKIIMOHHBIN MaTepuall 3aKperuisieTcss Ha JIabOpaTOpHBIX paboTax, Iie MPUMEHSETCS
COBMECTHAsl JEATEIbHOCTh CTYJIEHTOB B IpyIle, HalpaBlIeHHas Ha peleHue oOuied 3agauu
IyTEM CIIOXKEHUS PEe3yNbTaTOB MHAMBHUAYAJIbHON pabOThl 4WieHOB Ipynmnbl. s pa3BuTHS U
COBEPILEHCTBOBAHUS ~ KOMMYHMKATHBHBIX  CHOCOOHOCTEHl  CTYyAE€HTOB  OpraHU3yITCS
IPAKTUYECKUE 3aHATHsI B BUJAE JUCKYCCHM, aHaiu3a pEajbHbIX MPOOJEMHBIX CUTyalUUd U
MEXIUCUUIUIMHAPHBIX CBSI3eH M3 pa3IMyYHBIX obOjacTell B KOHTEKCTE pellaeMod 3ajauu.
[lepenaua HEOOXOIUMBIX TEOPETHUECKUX 3HAHWUN M (OPMHPOBAHUE NPEACTABICHUN MO KypCy
IPOMCXOJUT C NPUMEHEHUEM MYyJIbTUMeIuHHOro obOopynoBaHus. Ha 3aHATHSIX BHeApSIOTCS
Takue MH(OPMALMOHHbIE TEXHOJOIMH, KaK MCIOJIb30BAHUE Ha 3aHATUSAX 3JIEKTPOHHBIX W3JaHUH
(uTeHME JIEKIMA C HWCIMOJB30BaHUEM CJAMI-TIPEe3eHTAalUi, JJIEKTPOHHOTO Kypca JIEKIH,
rpaduueckux oOBEKTOB, BUIICO- ayauo- Marepuanos (depe3 Mutepner).CamocrosTenbHas paboTa
CTUMYJIHMPYET CTYAEHTOB K CaMOCTOSITEJIbHOM MNpopadOTKE TeM B MPOLECCE HalHUCaHUs
pedeparoB, MOATOTOBKM K JAUCKYCCUSM, K KOHTPOJBbHBIM PaboTaM M TECTHUPOBAHUIO. DTallbl
IIO3HABATEIIBHON JIESTEIBHOCTA CTYJAEHTOB IPEAIOJIAraloT IOCIEI0BATEIbHO ITOCTAaHOBKY
UHTEpecylollel X MpoOaeMbl, BBIABMKEHUE TMIIOTE3 MPH €€ PELICHUH, BBIPA)KEHUE PELICHUs
TUIOTE3bl HAYYHBIM SI3BIKOM, a TaKXKe pealn3aliysi MpoayKTa B BUJE MyOIMYHOTO BBICTYILICHUS,
JIOKJIala WM npe3eHTanuu. KoppekTUpoBKM 00pa3oBaTeNbHOrO Ipolecca MPOXOAHUT ¢
UCIIOJIb30BaHUE OOpaTHOM CBA3M MEXIy MpenojaBareileM M 00ydaroluMuUcs Ha
KOHCYJIBTALIUAX, & TAKXKE IIPU TEKYIIEM U IIPOMEXYTOYHOM KOHTPOJIE.

6 Y4eOHO-MeTOqMYECKOE 0O0ecTIedeHHe CAMOCTOATE/IbHOM padoThI CTYAeHTOB

IIpumepHbIe BONPOCHI ayIMTOPHBIX KOHTPOJIbHBIX padot (AKP)
AKPNel
UTO NOHUMAIOT 110/1 MUKPOKIMMATUYECKUMU YCIOBHUSIMU?
1. Temmeparypy B MOMEIIEHUHY;
2. OTHOCHUTENBHYIO BIAKHOCTH B IOMEIIICHUN;
3. Coueranue temneparypa, OTHOCUTEIBHOM BIQXKHOCTU M CKOPOCTH JABHKEHHS BO3TyXa

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

Pabouee MecTo 3TO:

1. YuacTok momemnieHus, rjae pabounii HaXOUTCs BCe CBOE pabodee Bpems

2. Y4acTok moMemeHus, riae paboduii OCYIIECTBIISIET CBOIO TPYAOBYIO I€ATEILHOCTD
3. Bcst miomanp momMenieHus, rae pabounii HAXOIUTCS B TE€YCHUE pabodeil CMEHBI U
OCYIIIECTBIISIET CBOIO TPYIOBYIO JIESATEIBHOCTh



K kareropuu paboT cpenHeil TSKeCTH OTHOCATCS pabOoThI ¢ 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 SKOHOMHYECKA 000OCHOBAHHBIM MPUYHHAM

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

1. 10°C;
2. 8°C;
3. 0°

I[JISI pacucTa MUKPOKJIMMATA y KHJIbIX U 06H1€CTB€HHI)IX 3[I21HI/Iﬁ B XOJIOI[HI:Iﬁ nepuoa BpEMs
roa CpCAHECYTOYHASA HAPYKHAA TCMIICPpATypa HNPHUHUMACTCA:

1.10°C;
2. 8°C;
3. 0°

- B xonoHbIi nepuos rofa onTUMalbHas TEMIepaTypa Bo3ayXa A TsDKENo paboThl
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 nocTyruieHus BpeJHbIX BEIIECTB B OpraHU3M YejoBeka Hanbosee onacen?
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.

- He3naumrenpHast MHTEHCUBHOCTh TGHJ’IOBBII[eJ'IeHI/Iﬁ IIOMCIICHUA

1. <23 Br/m> :

2. >23 BT/M3 :

3. 23 Br/m°
AKPNe2

- Koaddumuent Ttemnoornaun Ha BHYTPEHHEH HMOBEPXHOCTSAX OTPAXIEHUN ¢, COCTABIISET:
1. 57 Br/(m?-°C);
2. 8.7Br/(M?-°C);
3. 23 Br/(m?-°C)

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

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

- ConpoTuBIIEHUH TEIUIONEepeaayde JUisl HApYKHBIX OTPaXACHUIN JOHKHO COCTABIIATH:
1.05 m?-°C)/Br;

2.2 M?%-°C)/Br;

3.4 M2%-°C)/Br

- PacuetHas TEMIICpAaTypa HAPYXHOTO BO3ayXa t, OTOIUICHHA I T. MaFHI/ITOFOpCKa
COCTaBJIACT:

1. £,=-34°C;
2. £,=-30 °C;
3. £,=-28°C

- BonsHble cHCTeMBl OTOIUIGHHS HMEIOT Tepel APYyruMu (NMapoBBIMH, BO3AYIIHBIMH,
paauaIiOHHBIMK ) PSIJ] TPEUMYIIIECTB:

1. bonbIast TEMI0EMKOCTh BOJIbI KaK TETJIOHOCHUTETIS;

2. Menblliee 3HAYEHHUE BSI3KOCTH TEINIOHOCUTETIS,

3. MeHb11as CKOPOCTb IBMXKEHUS TETIOHOCUTEIIS

- EcTrecTBeHHast BSHTUIISIIUSL TTOAPA3YMEBAET:
1.Vcrionp30Banme 000py10BaHUs ¥ PHOOPOB, MO3BOJISIOMINX ITEPEMEIIATh BO3IYX;
2.Ilepemerienue Bo3ayxa BCIEACTBHE PA3HOCTU TEMIIEPATYP;
3.Ilepememienue Bo3ayxa W3- 3a BeTpa

- [IpuTouyHas cucreMa BEHTUISIIMK CITYXKHUT JUIS:
1.Vnanenus w3 noMemnieHus 3arpsi3HEHHOTO BO3/1yXa;
2.Ilogaum cBexkero Bo3yxa B IOMELICHHUE;
3.Ynanenus W3 MOMEIIEHUsT HAarpeToro 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 mepexoHOTo Mepuoa;

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

- CimaT cucremMa —3To:

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

- [l TOr0, YTOOBI KUAKOCTD 3aKHUIIENIa IPU HU3KOW TeMIepaType HEOOXOAUMO:
1. IToBBICUTE AaBIICHUE;

2. IloHn3uTh HaBleHHE;

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. 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. Boga, ucnonp3oBaHHass B TEXHOJOTHU OIHOTO IIexXa, He cOpachiBaeTcs cpasy B
KaHAJIN3AIMIO, A HCIIOJIL3YEeTCs Ha JIPYTHe TEXHOJIOTHYECKUE HYKIbI, TI0 LIETTOUKe;

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 TOPSYEro BOJOMPOBOIA — ATO 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'IH KoaryJjsinu BOAbI UCITIOJIB3YIOT XHUMHYCSCKHI pEarcHT:
Aly(SO4)3

1.
2. Nap(SO4)
3. Ca(S0O4)

IIpumepHble HHANBHAYATbHBIE JoMamHue 3aganus (U/13)

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

2. PerynupoBaHue napaMeTpoB BHYTPEHHETO MUKPOKJIMMATA MPOMBIIUIEHHBIX TOMELICHU.
3. CoBpemeHHbIe 3HEprocOeperarle HapyKHble OrpakKICHUS 3JaHHUMH.

4. YMeHblIEHNE TEIIONOTEPh MPOMBILIUIEHHBIX 3/1aHUM.

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

6.CoBpemenHble Bubl oToruieHus. MHppakpacHoe oTomneHue. Temible nobl.

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 BOJIOCHAOKEHMsS. COBpEMEHHBIE CIOCOOBI OYMCTKH MHUTHEBOMN
BOJIBI.

ITepeyeHb KOHTPOJIBHBIX BOIIPOCOB MO pa3jesaM y4eOHOH NpOorpaMMbl
Uro mnoHumaercs mnojJ  KOM(OPTHBIMH YCIOBHUSIMH IKU3HEAESTEIbHOCTH YEJIOBEYECKOTO
opra"usma?
HazoBure Tpu ¢akropa kKoM(pOPTHBIX yCIOBHM
Yrto noHMMaeTcs Moj ONTUMAJIBHBIMHU U JOYCTUMBIMHU T10Ka3aTeIsIMU MUKPOKJINMaTa?
HazoBuTe nerkue, cpeanue, Tsokensle ycinoBus Tpyaa. [lo kakum napamerpaM OHM OTJIMYAIOTCS?
Yro Takoe MpOU3BOICTBEHHOE NTOMEIIEHHE U pabodee MeCcTO B HeM?

UYro Takoe paaualMOHHAs TEMIIEpATypa NOMELIEHUS 7

KakoBbl OCHOBHBIE TapaMETPbl BHYTPEHHETO MUKPOKJIMMATA MOMEIICHUs?

Ot kakux (HaKTOPOB HOPMHPYIOTCS TMapaMeTpbl BHYTPEHHETO BO3AyXa B IMPOMBIILIEHHBIX
3IaHUAX?

Kakumu HOpMHpYEeMBIMU TIOKa3aTeNsIMU JOKHBI 00J1aaTh OTpaXKICHUs 3IaHU?

Yro moHMMAETCS TOJ MPHBEICHHBIM COTIPOTUBIICHUEM TeIuIonepeaaue ~y ?

YT0 moHMMaeTCs o/ BO3AYXONPOHNUIIAEMOCTBIO OTPAXIACHUMN 3/1aHNN?
Yro Takoe HHPWIBTPALUSI U SKCHUIBTPALUS?

KakoBa pomycTtumMas BO3AYXONPOHUIAEMOCTh I OTPAaXAAIOUIMX KOHCTPYKLUHW CTEH
IIPOU3BOJICTBEHHBIX IOMEIIEHUN?



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

UTto sSBASETCS HICTOYHUKAMH  BBIJICJIICHUS TEIUIOTHI B TPOU3BOJICTBEHHBIX IIOMEIICHUS?

UTo moHMMAETCs MO TEIJIOBBIM OalaHCOM IMOMEIIEHHUs, TIEPEUUCINTE BO3ZMOXKHBIC BapHUaHTHI
TEILIOBBIX 0aJaHCOB IIOMEIECHHUS?

OT KaKuX HCTOYHUKOB MOXKET OCYIIIECTBIIATHCS TEIUIOCHA0KEHUE 3IaHN?

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 OTOILJICHUS?

YT0 NOHUMAETCS MO BEHTIIALNEH?

W3 kakux 37€MEHTOB COCTOUT MPOCTEIIIasi BEeHTWISILIMOHHAs cucTeMa?

Kakue BUIbI BEHTHISAIMOHHBIX cucTeM BaM n3BecTHBI?

Uto nmoHnMaeTcs 1o BO31yX000MEHOM ISl IIPOMBIIICHHBIX 3AaHU?

[To xakuM ¢akTOpaM pacCUUTHIBAECTCS PACcXO0Jl MPUTOYHOTO Bo3ayxa L?

Kak ocymiecTBnsieTcs: mogorpeB MpUTOYHOTO BO3/IyXa B XOJIOJHBIN 1epuo roaa?
Kak ocyiecTBisieTcs 04ucTka MPUTOYHOTO U YAAIIEMOro Bo3ayxa?

Kax mpoucxoaut yTuim3anus TerIoThl BEHTUIISIIMOHHBIX BHIOPOCOB?

Yro Ha3pIBaeTCS MPOLIECCOM KOHIUIMOHUPOBAHUA?

Kakoe ocHOBHOE 000py10BaHNE BXOANUT B CUCTEMY KOHIUITHOHUPOBAHNUS?
Knaccugukanus cucteM KOHAULMOHUPOBAHUS BO3AyXa.
[TpuHIIMNIHATbHAS CXeMa KOHIUIIHOHEPA.

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

Knaccudukanusi BHyTpeHHUX BOJOIPOBOJIOB MTPOMBIITUICHHBIX 3/JaHUN

KakoBo Ha3HaYeHHE CUCTEMBI XO35IIICTBEHHO-ITUTHEBOT'O BOJAOCHAOKEHUS IPEATPUITUS?
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.

Knaccudukanust ropstaero BogonpoBoa T3-T4 mo pacnoioxXeHUIO0 HCTOYHHUKA TETuTa

Kakue cmocoObl  00paOOTKH M OYUCTKA M CHCTEMBI OBITOBOTO TOpsSYero BoJOCHaOxeHHs Bam
W3BECTHBI?

OcHOBHBIE TTapaMETPHI CUCTEM OBITOBOT'O TOPSYETO BOJOCHAOKEHUS?

Meroapl ompeneneHuss TMOTPEOHOCTH TPEANPHUATHS B BOJAE JJIsi OBITOBOTO TOPSYETO
BOJIOCHAOKEHUs?



7 OueHo4YHbIe CPeCTBA J1JISl IPOBeIeHHsI IPOMEKYTOYHOM ATTECTAIMH - 3a4eT ¢ OLEeHKOM

a) Ilianupyemblie pe3yibTaThl 00y4eHHs H OLlCHOYHbIE CPEACTBA VISl POBeeHHs IIPOMEKYTOUYHOM ATTeCTAMM:
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 €CTECTBO3HAHUN, METOAbI MATEMATHYECCKOI0 aHAJINU3a U MOJICJIUPOBAHUSA, TCOPETUYCCKOI'0 U IKCIICEPUMEHTAJIBHOT O

HCCJICJ0BAHUA

3HaTh - OCHOBHBLIC ONPCACICHUA H IIOHATHA B Hepeqeﬁb meopemu4ecKux 60npocoes K zaiemy.
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 OrpaXKICHUS IEX0B; HHPWIBTPALUS HAPYKHOTO BO31yXa

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 Cxembl cucTEM KOHAMLIMOHUPOBAHUS

12 PexxumMbl paboThI, METO/IBI pacdeTa CUCTEM KOHIUIIMOHUPOBAHUS

13. OcHOBBI pacyeTa OCHOBHOTO 00OPYA0BaHMsI CUCTEM KOHAMLIMOHUPOBAHUS

14 TloTpeGHOCTH IPEAPUSITHS B BOJE JIJIsl TOPSAYETO BOJIOCHAOKEHUS

15. Meronsl pacyera u nogdopa obopynoBanus cucrem I'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, BBIBICHHOE IO PE3yJbTaTaM MHCTPYMEHTAJIBHOIO HHEProayJnTa, COCTaBISET
120 kBt. Ouenure mnmoTeHIMAN 3HEProcOEPeKEeHUs, €CIU PacUyeTHOE KOJIUYECTBO
norpedurteneit ropsiueit Boapl paBHo m = 100 uenosek. Temneparypa ropsiueit Boasl 55
°C. TemmnepaTypa XOJIOZHOW BO-AOMPOBOJHOM BOJBI B OTONUTENbHBIN nmepuoa 5°C, B
netnuit 15 °C.

ITopsimOK BBINOJITHEHUS:




CTpyKTypHBIii

JIEMEHT [Tnanupyemble pe3yabTaThl 00yUSHHS OneHouHble CpeCTBA

KOMIIETCHIMH
- OnpenenuTb CPeJHECYTOUHBIM Pacxo] TEIUIOThl Ha ropsiuee BOAOCHAOXKEHUE B OTO-
MUTENbHBIN IEPUOI.
- OnpenenuTh Harpy3Ky Ha ropsiuee BOJJOCHa0KE€HUE B OTOIMUTEIbHBIN EPUOI.
- OnpeaenuTh CPEIHIO0 32 OTOIUTENIBHBIN IEPUOJ] HATPY3KY.

Onpenenurs 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-
nposog auamerpoMm 108x4 nnuHoi 10 M, paboTaromuii HEMPEPHIBHO B TEUEHUE TOJa.
Temneparypa temnonocutens 150 °C. IlaponpoBon mnNponokeH B IOMELICHUH, B
KoTopoM Temreparypa +25 °C m CKOpOCTh TOTOKa Bo3ayxa w = 2 wm/c. TommuHa
U30JIALMY 00ecrieunBaeT TeMiepaTypy Ha ee nopepxHoctu 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 TEIUIOBOM SHEPrHMM KAaK Pa3HUILy MEXY MOTEPSIMHU HEM3O0JIU-
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] HACBIIIEHHOI'O BOJSHOIO Iapa 4yepe3 HEIUIOTHOCTU B
apo-IPOBOJIE, ECIIM CyMMAapHas IUIOIIAAb OTBEPCTUH s = 15 MM2.
[Topsiiok BBIOJIHEHUS:
- [lepeBecTu naBneHue u3 ara B Mu/m2.
- OnpeaenuTh MIOTHOCTH Mapa.
- OnpenenuTs yTeuku napa 3a 1 gac.

Brnagerts OCHOBHBIMHM METO/IaMU MaTeMaThueckoro | J[ist onieHku Tekyiiel mo3uiuyu KOMIETeHIIMY PUMEHSI0TCS J1abopaTOpHbIE CTEHABI 110

aHaJIn3a U MOACIIMPOBAHUS B obOmactu

JAUCHUIIIINHC «3HCpFCTI/I‘{eCKI/Ie CUCTCMBI obecneueHus KHU3HCACATCIBHOCTH.




CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

0€30MaCHOCTH YHEPreTUICCKUX CUCTEM
KU3HENEATEILHOCTH

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

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

1. Tepmomerp i U3MEPEHUs] TEMIEPATYpbl OKPYXAIOLIErO0 BO3AyXa B
TTOMEIICHUH.

2. MeaMIMHCKUA TEpMOMETP I HM3MEPEHUs TEMIIEpaTypbl YEJIOBEUECKOTO
opraHusma.

3. Ilcuxpomerp ajie U3MEpPEHUS OTHOCUTEIBHOM BIAXXKHOCTH OKPYXAIOIIErO
BO3/yXa.

4. HanonbHbIE BECHI 17151 U3MEPEHMS MacChl YEJIOBEKA.

5. Pynerka ju1st u3MepeHust ONPEIeTICHUs] POCTa YEIIOBEKa.

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
pabore, B TpaHcmopre. OCHOBHBIM Ha3HAYEHHEM TMOMEIIEHUS SBISETCS 3alluTa
YeJI0BEKa OT BO3/ICMCTBHS BHEIIHUX KIIMMATHYECKUX BO3eicTBUM. [Ipu 3TOM 310pOBbBE,
CaMOYyBCTBHE U PaOOTOCTIOCOOHOCTH B 3HAUUTEIHLHONU MEPE OMPEEISIFOTCS] COCTOSITHIEM
TEIJIOBOTO KoMdopTa TmoMemieHuss. TpeOoBaHUS TEIJIOBOTO KOMGOpTa SBISIIOTCS
OTIPEACTSIONIMMU TPU  BBHIOOpPE OTPAXKIAIONINX KOHCTPYKIMH 3MaHUM, CHUCTEM
OTOIJICHUSI, BEHTWISAIIUN, KOHTUITMOHUPOBAHMS BO3/yXa.

dakTH4ecKoe U3yYeHHE TEPMOPETYIISIUN U OMOIHEPTreTUKH HAYaloCh B KOHIIE
XVIII Beka, xorma JlaByazbe um Jlammac oOHapyXWiIM y >KUBOTHBIX HEMPEPHIBHOE
BbIJICJICHHE TeIia. Temepb XOpOILIO HM3BECTHO, YTO HU OJIHO SIBIIEHUE B KUBOM
OpraHu3Me He MPOUCXOIUT O0€3 BhIICICHUS TeIlIa.

3aBUCHUMOCTH
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Temno HenpepbIBHO 00pa3yeTcss BO BCEX KIETKaX J>XHUBOIO OpraHW3Ma MpU
oOMEeHe BeIIeCTB. DHEPrusl MHIIEBHIX BEIIECTB, B KOHCUYHOM CUETE, MEPEXOIUT B
TEIUIOBYIO. Y4YacTHE pa3lUYHbIX TKaHEH W OpPraHoB B OOIICH TEIIONPOAYKIIUU
OpraHM3Ma OIpeNeNsIeTcs UX MacCOi U MHTEHCUBHOCThIO oOMeHa. B mokoe oxono 50%
BCEro Teruia obpasyeTcsi B opranax OpIOUIHON mojiocTd (TJIaBHBIM 00pa3oM B MEYEHH),
20% — B ckenerHbIX MbImmax, 20% — B MEHTpabHON HEPBHOU cucTteMe U okosio 10%
npu paboOTe OpPraHOB JIBIXaHUS W KpOBooOpaieHHs. PacmpeneneHue Temia B Tele
HEPAaBHOMEPHO M TIOCTOSIHHYIO Temrepatypy (y uenoBeka mopsiiaka 37,5 °C ¢
CYTOYHBIMH KoyieOaHussMu B mipeseniax 1 °C) UMEIOT JIMIb OpraHbl OPIOIIHOM MOJIOCTH,
MO3T, CepAIe, KPOBb B KPYITHBIX apTEPHUSX U MBIIIIIBI, PACIIOJIOKEHHBIC B TITyOHMHE Tela.
Temmieparypa mnepudepuveckux TKaHed (KoXka, MOJKOXKHAs KIeTyaTKa, 3HAYMTEIbHAsS
9acTh CKEJICTHOH MYCKYJaTyphl) 3HAYHTEIBHO HIDKE M KOJICONEeTCS B IIMPOKUX
npezernax.

Tepmopezynauyun — 510 (Dusnonorndyeckas (QyHKIUSA, oOecreYrBaroIas
MoA/Iep>)KaHue MOCTOSHCTBA TeMIIepaTyphbl BHYTPEHHEH cpe/ibl OpraHu3Ma MoCpeiCTBOM
pPETYJIMPOBaHMSI WHTEHCUBHOCTH €T0 TEIJIOOOMEHAa C BHEIIHEH cpefodl B IOCTOSIHHO
MEHSIOIUXCS YCIOBUSX.

[Tpomeccsl  peryavipoBaHUsl  TEIUIOBBIICICHUA  OCYIIECTBISIOTCS  TPEMs
cnocobamu:  OMOXMMHMYECKUM  IyTeM, IYT€M  HW3MEHEHUS  HHTEHCHUBHOCTH
KPOBOOOPAIICHHSI U ITyTeM W3MECHECHUS MHTEHCHBHOCTH TIOTOBBIJICIICHHUS.

Tepmoperynsiiuss OMOXMMHUYECKHMM TyTeM 3aKI04aeTcsi B  H3MEHEHUU
WHTEHCUBHOCTH MTPOUCXOISIINAX B OPTAaHU3ME 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 mpaBuiio, TepMOperyisiiusi OpraHu3Ma OCYIIECTBISIETCS OJIHOBPEMEHHO
BCEMHU CIIOCOOAMH.
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[TapameTppl MUKpOKJIMMaTa BO3IYLIHOH cCpeabl, KOTOpble 00yClIaBIMBAIOT
ONTUMAJILHBIA OOMEH BEIIECTB B OpraHU3Me, M IpPH KOTOPBIX HET HEHPUATHBIX
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 komgopmuocmu 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 Kom@opmuocmuy OIpENeNseT TOIMyCTUMBIE TeMIIepaTypbl
HarpeTblX M OXJIAKACHHBIX IIOBEPXHOCTEH NP HAXO0XKIECHHUU YEJIOBEKAa B
HETIOCPEICTBEHHOM OJM30CTH OT HHUX.

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

HenocpencTBeHHbIM HM3MEpEHHUEM TPYIHO YCTAHOBUTH KOJMYECTBO TEIIOTHI,
oTaaBaeMoil dyenoBekoM. [103ToMy 00 MHTEHCHBHOCTH OOIIEH TEMI00THAYM CYAST IO
KOCBEHHBIM TI0Ka3aTesiM — 3HaueHUsAM 3(()EeKTUBHONW M SKBUBaIEHTHO-3(()EKTHUBHON
TEMIIepaTypbl, KOTOpPbIE XapaKTepU3yloT TpeObIBaHME B 30HE KoMdopra, TIe
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
OIpesieIeHHOM OTHOCUTENBHON BJIAXKHOCTU BO3JyXa U MPH OTCYTCTBUU JIBUKEHUS €T0 B
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MIOMEIICHUU.

Ippexmusno-rxeusanenmnoil Ha3pIBACTCSA TEMIIEPATypa BO3/1yXa, OlyIaeMas
YeJIOBEKOM IIPH OINPENEIEHHON OTHOCUTENbHON BIIAXKHOCTH BO3/yXa U ONpPENeICHHON
CKOPOCTH €r0 JBUKECHMUSL.

[TapameTppl MHUKpOKIMMATa OKa3bIBAlOT HEMOCPEACTBEHHOE BIIMSHUE Ha
TEIUIOBOE COCTOsIHUE uenoBeka. HanpumMep, nepeHOCUMOCTh YEJIOBEKOM TEMIIEPaTyphl B
3HAYUTENbHON Mepe 3aBUCHUT OT BJIAXHOCTH M CKOPOCTH OKPY)KAIOLIEro Bo3ayxa. Yem
00JIbI1I€ OTHOCUTENbHAS BJIAXXHOCTh, TEM MEHbILIE UCIIAPSIETCA 110Ta B €AMHUILY BPEMEHU
U TeM ObICTpee HacTyMHaeT eperpes Tea.

Oco0eHHO HeOIaronpusTHOE BO3/ICHCTBIE HA TEIJIOBOE CAaMOYYBCTBHE YEJIOBEKA
OKa3bIBaeT BBICOKAs BJIAXKHOCTb IPU TEMIEpaTypax OKpY)Karollero Bosayxa oosee 30
°C, Tak Kak IIpu 3TOM IIOYTHU BCs BbIJENsAEMas TEIJIOTA OTIAETCS B OKPYKAIOLIYIO0 CPEy
IpU UCMApeHUu MoTa. IIpu MOBBIIEHWH BIAXXKHOCTU MOT HE HCHApPSAETCs, a CTEKaeT
KaIIIMU C TOBEPXHOCTH KO>KHOT'O MOKpoBa. Bo3HMKaeT Tak Ha3bIBAEMOE «IIPOJIMBHOE
TEUeHHe» TI0Ta, H3HYpAIIIee OpraHu3M U He obecnednBaroniee HeoOXOAUMYIO
TEIUIO0TIauYy.

HenocraTouHast BiIa)XKHOCTb NPUBOAMT K MHTEHCUBHOMY HCIIAPEHMIO BJIAaru CO
CIIM3UCTBIX 000JI0YEK, X MEPECHIXaHNIO U PACTPECKUBAHUIO, A 3aTEM U K 3arpsA3HEHHUIO
00s1e3HeTBOPHBIMU MUKpoOamu. [losToMy, mpu IIUTENbHOM NpeObIBAaHUM JIOAEH B
3aKpPBITHIX TOMEUICHUSX, PEKOMEHIYEeTCsl OTPAaHNYMUBATHCS OTHOCUTENBHOMN BIaKHOCTBIO
30 -70 %.

IIpy OOMJIIBHOM TMOTOBBIJEIEHUH Macca OpraHu3Ma 4YeJlIOBEKAa YMEHBIIAETCS.
Cunraercs, 4TO CHM)KEHHE Macchl 4enoBeka Ha 2 — 3 % IyTeM HcIapeHus Biaru
MPUBOJIUT K O00€3BOKMBAHHMIO OpraHu3Ma. BwmecTe ¢ MOTOM OpraHu3M TepsieT
3HAUUTENIBHOE KOJIMYECTBO MHUHEPAIBHBIX coyiel. [l BOCCTAaHOBJIEHHUS BOJHOIO
OamaHca paboTalOIMX B TOPSYMX I[[€XaX YCTAHABIMBAIOT IYHKTHl TOANUTKH
MOJICOJIEHHOM Ta3UpOBAHHOM BOJOM.

JnutenbHOE BO3/IEUCTBHE BBICOKOW TeMIepaTypbl OCOOEHHO C IMOBBIILIEHHON
BJIQ)KHOCTBIO MOXKET IIPUBECTU K 3HAUUTEIBHOMY HaKOIUIEHHUIO TEIUIOTHI B OPTaHU3ME U
Pa3BUTHIO NEpErpeBaHus OPraHr3Ma BbIIIE JOIYCTUMOTO YPOBHS — 2UnEpmepMuu.
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ITpon3BOACTBEHHBIE NPOLIECCHI, BBIOJIHAEMBIE IPU MOHMKEHHON TeMIEparype,
OO0JBIION TIOJBM)KHOCTH M BIQKHOCTU BO3/1yXa, MOTYT OBITh MPUYMHON OXJIAXKICHUS U
Jla)Ke MEPEOXJIAXKICHNS OpraHUu3Ma — CUHOMEePMUU.

[TapameTppl  MHUKpOKJIMMAara OKa3blBalOT  CYIIECTBEHHOE  BIMSHHUE Ha
IIPOU3BOJUTENIBHOCTh TpyZJa. B ropsumx 1exax NIPOMBILUIEHHBIX MNPEANPUATUN
OOJIBIIMHCTBO  TEXHOJOTMYECKMX IPOLECCOB MNPOTEKalT MpU  TemIiepaTrypax,
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 ¢ narperoi
MOBEPXHOCTH M3IIyYaIOTCSl TEIUIOBBbIE (MH(PAaKpacHBIC) JIydd, a Mpu OoJjiee BBICOKHUX
TeMIlepaTypax Hapsay C BO3pacTaHMEM HH(PPAKPACHOTO H3IIyYEHHs MOSBISAIOTCS
BUJIIMBIE CBETOBBIC M yIbTpaduoIeToBbIC Ty4r. 110/ BAMSHEEM TEIUIOBOTO OOTyYSHHS
B OpraHu3Me INPOMUCXOIAT OHOXUMHUYECKHE CJABHMIH, YMEHbBIIACTCA KHUCIOPOJHAs
HaCBIILIEHHOCTh KPOBHU, MOHM)KAETCS BEHO3HOE JIaBJICHHUE, 3aMEeJIETCS KPOBOTOK U, KaK
CIIEICTBUE, HACTyNAeT HApPYLICHUE IEATEIBHOCTH CEPACYHOCOCYAUCTOM M HEPBHOU
CHUCTEM.

[To xapakTepy BO3JEHCTBHS Ha OpraHU3M uYeloBeKa HH(pPaKpacHble Iy4H
MO/IPA3JENAI0T Ha KOPOTKOBOJHOBBIE W JIJIMHHOBOJHOBBIE. TEMJIOBbIE W3IyYEHUS
KOPOTKOBOJIHOBOTO JMana3oHa IiTy0OOKO MOHUKAIOT B TKAHU M Pa30TPEBaIOT UX, BhI3bIBAs
OBICTPYIO YTOMJISIEMOCTb, MOHM)KEHHE BHUMAHHUS, YCUJIEHHOE MOTOBBIJCIEHUE, a MPU
JUTUTENIbHOM O0JY4eHUH — TEIUIOBOU yaap. JJTMHHOBOJIHOBBIE JTy4YH ITYOOKO B TKAHU HE
MIPOHUKAIOT U MOIJIOUIAIOTCSI B OCHOBHOM B 3MHJepMHce KOKU. OHU MOTYT BbI3bIBAaTh
0’KOTH KOXH U TJ1a3 (KaTapakTa riasa).

Metonsl  CHMKEHHS ~ HEOJArompuATHOTO  BIUSHHUS  MPOU3BOACTBEHHOTO
MHUKPOKJIMMAaTa periaMeHTUpYyIoTcs « UrueHndeckuMu TpeOOBaHUSIMU K OPraHU3alUuU
TE€XHOJOTMYECKUX IPOIECCOB, IPOU3BOJICTBEHHOMY OOOpYIOBaHUI0O U paboueMy
uncrpymenty. CII 2.2.2.1327-03», yTBepkIAEHHBIMH [JIaBHBIM TOCYAapCTBEHHBIM
canuTapHelM BpadoMm Poccuiickont @enepanun 23 mas 2003 r., ¥ OCyIIECTBIAIOTCSA B
BHUJIE KOMIUIEKCA TEXHOJIOTMUECKUX, CAHUTAPHO-TEXHUUYECKUX, OPraHM3ALMOHHBIX U
MEINKO-TIPOPHIAKTUYECKUX MEPONIPUSTUH.
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Benymas posnbs B mpoQuWIIaKTHKE BPEAHOTO BIUSHHS BBICOKHMX TEMIIEpaTyp U
MH(PAKPACHOTO M3JIYYCHUsS MPUHAMICKHUT TEXHOJIOTHYECKHM MEPOTPHUATHSIM: 3aMEHA
CTapbIX M BHEJPEHUE HOBBIX TEXHOJIOTUYECKHUX IPOIIECCOB U 000PYIOBAHNST; BHEAPCHHE
ABTOMATH3AINH U KOMIUIEKCHON MEeXaHU3aIlUH.

K rpymnme caHUTapHO-TEXHUYECKUX MEPONPHUSATHI OTHOCUTCS TPUMEHEHHE
KOJUIGKTHBHBIX CPEJICTB 3aIUTHI: JIOKAIW3ANUS TCIUIOBBIICICHUN, TETIIOU30ISIIHS
TOPSIYUX TOBEPXHOCTEH, 3KpaHUPOBAHHE MCTOYHMKOB WIIM Pa0OYHMX MECT; BO3IYIIHOC
OyIIUPOBAHUE, PAJUANMOHHOE OXJIAXKJICHUE, MEJKOJIUCIIEPCHOE PACIBUICHHE BOIBI,
0011e00MeHHAast BEHTHIISAIUS WM KOHAMIIMOHUPOBAHUE BO3/TyXa.

3.2. Tensi000MeH YesI0BeKa ¢ OKPY Kalolleil cpeaoi

Coznanue ONTUMAIbHO KOMGMOPTHBIX YCIOBUHM [ TPOMBILIUICHHBIX U
aJIMAHHUCTPATHBHBIX 3JaHUU TMPEACTaBISET COOOH BaXHYIO 3a/1ady, OT peIICHUS
KOTOPOH 3aBUCHT HOPMaJIbHAS XKHU3HEIEATSIbHOCTh HACCIICHUS CTPAHBI.

[TpoTrekaromye B OpraHu3Me 4eJI0OBEeKa METa0OTUIECKIE CBA3AHBI C BBIJCIICHUEM
SHEPTUU B BHJIE TEIJIOTHI U TOJE3HOM pabOThl MBIIII] U 3aBUCAT OT CIEAYIOIIUX
(dakTopoB: 00BEMa TOMEUICHUS, MPHUXOMISIIIEIOCS HAa OJHOTO YEJIOBEKa, CTEIEHU
TSOKECTH BBIMIOJIHAEMOTO TPY/Aa M KOJIMYECTBA MOTPEOICHHOTO Kucinopoaa. M3BecTHBIM
uccuenoBareneM mnapameTpoB komdopra One @anrepoM mnpenioxkeHa Qopmyna
TEIUJIOBOTO PaBHOBECHS MEX]Y YEIOBEKOM U OKPY’KaIOIIEH CpeIoii:

M =W +Q,+ Qs (1)
rie M — KOIMYecTBO TeILla, BhlpabaThBaeMoe OpraHusMoM, Br/m;
W — o0Bbem npoun3BeeHHONW MEXaHUYECKON paboThI, BT/MZ;
Q, — o01ee KOIMYECTBO TEIIA, BBIIECIAEMOE IIPH 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 O0JIacTel Tena K IMOBEPXHOCTHOMY CJIOKO W TMEpeHoca
TEIUIa OT MOBEPXHOCTH TeJIa B OKPYIKaroliee MPOCTPaHCTRBO.

CymiecTByIoOT JBa IIyTH TepeAadd Teria OT BHYTPEHHUX OpPraHoB K
nepu@epruyecKuM TKaHSIM: TpsiMasi TeTJIONPOBOTHOCTh U TEIIOMACCOMIEPEHOC KPOBBIO.




CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

BaxxHO OTMETHUTB, €CIU TEIUIONPOBOJHOCTh 3aBUCUT OT COCTaBa M INIOTHOCTU TKAHEW U
HE TojiaeTcsi (U3MOJOTHUECKOM PpEryslud, TO TEIJIOMAaCCONEPEHOC KpPOBBIO,
HaIlpOTHB, SBJISICTCSI BaKHEWIIEH (U3MOJOTUYECKH PETyIUpyeMoil BenuuuHor. OHa
3aBHCUT OT OOBEMHOH M JIMHEHHON CKOpOCTE KPOBOTOKA B COCYAAxX, €ro HalpaBJICHUS,
OT TEeMIIEPaTypPHOH Pa3HOCTH MEXIY TKaHSIMHU U KPOBBIO, OT KaliuOpa KPOBEHOCHBIX
COCY/IOB, TJI€ COBEPIIAETCS TEIIOOOMEH.

Temnoornaua ¢ moOBepXHOCTH Tena (KoKa M CIM3UCTBIE  OOOJOYKH)
OCYILECTBIISIETCSI  TEIUIONPOBOAHOCTBIO,  KOHBEKLMEW, paavanued  (TEIOBBIM
W3Iy4eHUEM) U ucrapeHueM. Tak, y yejgoBeka B YCIOBHIX TeMIepaTypHoro koMdopra,
T. €. IpU TeMIleparype okpyxatomiero Bo3ayxa 20 °C 1 OTHOCUTEIbHON BIaKHOCTH 40 —
60 %, nznyuenuem oTBoAUTCS OKoJio 50 %, koHBekuueu — 10 25 %, ucnapeHuem — a0
25 %.

Tennonpoeoonocms — HTO MOJEKYJSIPHBIA IEPEHOC TEIUIOTHI B  Tejax,
0OyCIIOBJICHHBII Pa3HOCTHIO TEMIEPATyp HAa TPAaHUIE pacCMaTPUBAEMbIX Ted. Takum
o0pa3om, JUIs YeloBeKa B IOMELICHUN Men10npoeoOHOCHMb — ITO Tiepeiada TEIIOThl OT
BHYTPEHHUX OPraHOB K IIOBEPXHOCTHOMY ITOKPOBY KOKH YEJIOBEKA.

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 PuUIMEHT TErIONPOBOJHOCTH, XapaKTEPU3YIOMNN KOJIMYECTBO TEIUIOTHI,
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 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 5/ 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
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 — OBEpXHOCTh KOXKH TeJla YeJIOBEKa, YYaCTBYIOIIAsl B TEIJIOOOMEHE U3Ty4YeHUEM,
M.

Hcnapenue — OCHOBHOW TYTh OTJA4M TEIJIa OPTaHU3MOM IIPH TOBBIIICHHOU
TeMIepaTrype, OCOOCHHO B TOM Ciy4ae, KOTJa TeMmIlepaTypa OKpY)KaloIleh cpenbl
MpUOHKACTCA K TEMIIEpAaType Telia 4elloBeKa. JTO OTBOJ W3 OpPraHu3Ma HEHYKHOTO
eMy Teruia.

Hcnapenue Bnarm c MOBEPXHOCTH Tella YEJIOBEKA OCYIIECTBIISIETCS 3a CYET
Pa3HOCTH MapIHAIbHBIX JaBICHUN BOJSHBIX MApOB B HACHIIIEHHOM IMapaMu CIIOE Y
MMOBEPXHOCTH TeJla M B BO3JyXe MOMENICHHs. Terioornadya ucrapeHueM OyaeT Tem
0oJbllle, 4YeM HIKE 3HAYCHHE OTHOCUTEIbHOW BIAXKHOCTH BO3AyXa IPU JaHHOM
TEeMIIepaType B MOMEIICHUU.

TennooTaavya KOHBEKIIMEN U paualfeil TpornopIMoHaIbHA BEIMYHHE BHEIIHETO
TEMIEPAaTypHOTO TpaaueHTa (T. €. pPa3HOCTU TeMIepaTypbl Cpeabl U KOXHOU
MMOBEPXHOCTH), COKpPAIIAETCS C €ro YMEHBIIEHWEM W TMpeKpamlaercs MpU IaJIeHUN
rpagueHTa 10 Hyns. Tak Kak cpefHss TeMIeparypa KOXH 4eloBeKa B HopMe OKoio 33
°C, mpu MOBBIIIEHUU TeMmIiiepaTypbl cpenbl 10 35 — 36 °C u Belmle OTAaua TerJia
BO3MOXXHA JIMIIb MyTeM ucnapeHus. (s TermooOMeHa, KpoMme TemrmepaTypbl BO3AyXa
MMEIOT 3HAYCHHE €ro JABMKEHHWE M BIAXHOCTh. Tak, JBMKEHHE BO3JyXa B 30HE
YMEpPEHHBIX M HU3KHX TeMIepaTyp pe3KO YCKOpsieT HCIapeHue MoTa. Bricokas
BIQKHOCTh BO3JyXa TPH YMEPEHHBIX M HHU3KUX TEMIIEpaTypax YBEIHMYHUBACT €ro
TEIUIONPOBOAHOCTh U YCUITUBAET TETIOOTa4y KOHBEKIIUEH U paJiiallveil; Py BHICOKON
TeMIlepaType, HAmpOTHUB, 3aTPYAHSS HCIAPEHUE T0Ta, PE3KO COKpAIIaeT BEIHYUHY
TEIUIOOTIa4H.

TemmepaTypHass 30Ha HAWMEHBIIETO HAMPSHKCHHUS TEPMOPETYIISIIMOHHBIX
peakuuii s 0OHaKEHHOTO YenoBeka coctaBiser 28 — 30 °C, ans nerko ogeroro — 22 —
25 °C. YpaBHOBEIIMBAaHHUE TEIUIOBOTr0 OajaHca B 30HE Oojiee BBICOKHX TeMIepaTyp
OCYIIECTBISICTCS MEXaHU3MaMH, PETYIUPYIOIIUMUA HHTEHCUBHOCTh TEIUIOOTIAYH
(pusmyeckas Tepmoperyssaius). [ToBpIIICHHE TEIUIOOTIaYM KOHBEKIIMECH W paTuariuei
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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 CYXECHHS KPOBEHOCHBIX COCY/IOB IMOBEPXHOCTH TeJa, CHHKAIOIIUX
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
COIIPOBOKAAIOIIUI €€ IPUPOCT TEIUIONPOIYKIIMA MOXKET COCOOCTBOBATH COXPAHEHHUIO
TEMIIEPATYPHOTO TOMEOCTa3a B YCIOBUSAX OXJIAXKICHUS.

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
coctaBiATh cooTBeTcTBeHHO 50 — 60 °C m 10 — 20 °C. CnenoBareiabHO, MPOOIEMbI
3alIUTHl OT BHEIIHUX TEMIIEPAaTypHBIX BO3JEHCTBUNA M (PU3MOJOTMUECKON afanTaliu K
HUM SIBIIIETCSI BEChbMa aKTyaJIbHOM.

4. TTIOPAAOK BBITTOJIHEHMA PABOTHI

1. IIpon3BecTn M3MEPEHUS MACCHl M pOCTa YY4aCTHUKA 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).

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 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)
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)
I7Ie U — CKOPOCTh JBIDKEHHUS BO3MyXa 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, — TemmepaTtypa Bo3ayxa B nomemienuu, °C.
5. Onpenenutsb MOTEpH TEILIa OPTaHU3MOM YeJIOBEKa 3a cUeT ucnapenus, 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,




CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

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
IIpumeuanus:
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 moHMMAaEeTCs MOJl TETUIOBBIM OalaHCOM IOMEIICHUsSI, 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. Yrosp, ucnonb3dyemblid mis cxkuranus B TOC, mMeeT sHEpPreTuyeckoe

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?

3amaua 2. TypOuHa TUIpOINEKTPOCTaHIINU paciioyiokeHa Ha 200 M HUXKE YPOBHS BOJIbI
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 mnpousBoiactBe 1 kBT-u anekrposneprun Ha coBpeMeHHO ADC
TEIJIOBBIE OTXOJIbl B BOJY, MCHOJB3YEMYIO Ul OXJaxaeHus, coctaBisoT 1900 kkai.
[IpuHSB TSI MECTHOCTH C YMEPEHHBIM KJIMMATOM OXJIaXKIAIOIIYI0 CITIOCOOHOCTH BOJBI,
paBHOM 10 kxan/(M2-4), OLEHUTH IJIOLIAJb BOJHOM MOBEPXHOCTH, 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 ~ «DHEPreTUYEeCKHe CUCTEMbl  O00ECHEeUYeHHUS  YKU3ZHEAESTEIbHOCTH.
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. TEOPETUYECKASA YACTDH

3ajaya 1O OMNpEAENCHUI0 pacXOfOB BOJAbI HA OTHAEIBHBIX  ydacTKax
TpyOOIIPOBOJIOB CHCTEM LIEHTPAJIBHOIO OTOIUIEHUS CJIOXKHA B CBSI3M C TEM, YTO
BEJIMYMHBI PACXOJI0OB HAa OJTHX YydyacTKax HeBeduku. OOLIENpUHAThIE METOIbI
OIIpe/IeNICHUs] PACX0JI0B — CKOPOCTHOM, IpOCCENbHBINA U BECOBOM — TPEOYIOT BCKPBITHS
TpyOOIIPOBOJIOB M BBEJACHHUS B IOTOK JKUAKOCTH HHCTPYMEHTOB, KOTOpbIE OyayT
HapymaTh TUAPABIMYECKHH PEKHUM CHUCTEMBI M TEM CaMbIM HCKaKaTh JaHHBIE O
pacxozax *KHMIKOCTH Ha ydacTtke [1].

Opnum u3 Haubosiee MPOCTBIX METOJOB OIpPENETICHUsS MajblX PacXoJO0B INpHU
MaJIbIX CKOPOCTSX JIBU)KEHHUS >KMJIKOCTU SIBJISIETCS METOJ OINpEAeTeHUs pacxoia Io
TEIUIOBBIM MOTEPSIM TPYOONpOBOJa, 10 KOTOPOMY MPOTEKAET TEIUIOHOCUTEND [2]. DTOT
METOJI ONpeAEsAeTCsS U3BECTHBIM YPaBHEHUEM:

Q=G -c-At, Q)
rae Q — morepu Teria TpyoonpoBOJIOM Ha yUacTKe ONpEeICHHON UTHHBI, BT;
G — pacxoj TEIIOHOCUTENS, TPOXOAAIIEro Mo Tpyoe, Kr/c;
€ — yJenpHasi TeIUVIOEMKOCTh BOBI NIPH CpPeIHEH TemIeparype TEeIJIOHOCUTENs; AT
BOJIbI cilelyeT MpuHUMaTh paBHoOM 4186,8 JIx/(kr-rpan);
At — pa3HOCTh MEX]ly HA4aJlbHON M KOHEYHOH TeMIepaTypaMu TEIJIOHOCUTENS MpU
MPOXOXKACHUH €T0 TI0 BRIOpaHHOMY ydacTKy TpyOompoosa, °C.
W3 ypaBuenus (1) cienyer, 4To pacxoJ )KUIKOCTH, TPOXOSIIETO 10 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
Bennumnna koagdunrenTa TemooTAaun KOHBEKIueH onpeaensercs [3]:
1) u3 3axona HerotoHa-Puxmana:

= ®3)

H = -ty
rae ay — Kodh(UUIMEHT TelIo0TAaYl KOHBEKIMeH, XapaKTepH3yIoInui
WHTEHCUBHOCTh TEIUIOOOMEHa KOHBEKIMEW U OMpEeNeNsiolUi KOJMYECTBO TEIJIOTHI,
MIEPEITAHHOE «C» WIN «HA» €IMHUIly MOBEPXHOCTH B €IUHUILy BPEMEHU IIPU Pa3HOCTH
TeMIepaTyp MEXIy MOBEPXHOCThIO U cpenoi B 1 rpanyc, BT/(MZ'Fpa)I);
Q« — moTepu TEII0Thl KOHBEKIIMEH Ha 3aJJaHHOM y4yacTke TpybomnpoBoja, Bt;
(t; — tz) — pa3HOCTh MEXKIy CpeIHEHl TeMIepaTypoil MOBEpXHOCTH TPYOBI
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, TMEpelaHHOE uYepe3 eAWHUIY TMOBEPXHOCTH B EAUHHIY BPEMEHHU IpHU
IpagueHTe TEMIIEPATYP B OJIUH TPaayc Ha 1 METp TOJIIMHBI CTCHKH;
L — nnuHa yyacTka TpyOOIpOBOJA, ISl KOTOPOTO PACCUUTHIBAIOTCS TOTEPH
TEIuia, M.
Yucno nmompobus Hyccenbra onpeaensercs mo GopMyiam:
1) s BEpTHKAIBHBIX TPYOOIIPOBOJIOB:
0,33 0,25
Nugy = 0,15 - (Gryyp - Prp)" - (%’;) , (5)
rae Gr — gucio nogodus ['pacroda, xapakrepusyroliee OTHOIIEHUE MOHEMHBIX
CWI K CHJIaM BSI3KOCTH;

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

MHEPLUOHHBIX CBOMCTB cpelbl — THAPOMEXaHMYECKMX M TEMJIOBbIX. Yucio moaolus
[Ipanarns BeIOMpaeTcs W3 CHpaBOYHOro Marepuana «DH3MUECKHe CBOHCTBA CYXOTO
Bo3ayxa ipu P = 10°P ITa» (Tabaumna 2) o TeMIepaType OKpyKarolIero BO3ayXa.

2) Ui TOPU3OHTATIBHBIX TPYOOIPOBOIOB:

0,25 0,25
Nugq =05 (Grpa- Pre)”" - () (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
OKOHYATEJIbHOM BapHaHTe OyIyT UMETh BUI:

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 OIpeNeNUuTh rpaduuecku (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
TpyOOTIIPOBOIa OTpeaesieTcs o GopMyie:
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 M TeMIepaTypoil BO3ayxa B IOMELICHHUHU,
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.
TenmnooTrnaya W3MydyeHMEM Ha  HUCCIEAYEMOM  ydyacTke TpyOorpoBoja
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
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 TeMIEpaTyp, 10 KOTOPBIM AHAIMTUYECKU ONPEHCIISIOT
pacxox KHUIKOCTH, MPOU3BOAAT HE MEHEEe TPeX pa3 W HAXOAAT CpPEeIHHE 3HAUYCHHS.
Pacuernr MPOU3BOJAT 110 CPCAHUM BCIMUMNHAM.

B ciydae pacxoskieHusl B BEIWYMHAX PACCUMTAHHBIX M 3aMEPEHHBIX PacXoaoB
OMpPCACIIAIOT BEJINYHNHY OTKJIOHECHHUH B IMMPOLCHTAaX, 4TO MO3BOJIACT YCTAHOBHUTH TOYHOCTDH
UCTIOJIb30BAaHHOT'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 TEIUIOOTAAIOUIYI0 IOBEPXHOCTb
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 MpoIeccos.

6. BnusHMe Ha WHTCHCHBHOCTh TEIJIOOOMEHA pAacIloJIOKEHUs TPyObl B
MIPOCTPAHCTBE.




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

[IpomexxyTounast — arrectanus 1o  AucHUIUMHE  «OTOIUJIEHWE, BEHTWIALHUS U
KOHJIUIIMOHUPOBAHME» BKJIIOYACT TEOPETHYECKHE BOIPOCHI, MO3BOJISIIONINE OIICHUTh YPOBEHB
YCBOCHUS OOYYAIOIIMMUCS 3HAHWW, TPU YCIOBUHM BBIMOJHEHUS TEKYIIUX MPAKTHYCCKUX
3aJIaHUH, BBISBIISIONIMX CTEIIEHb CHOPMUPOBAHHOCTH YMEHHI M BJIaJICHUN, TPOBOUTCA B hopme
3a4eTa C OICHKOM.

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

Iloka3aTeiu U KpUTEPUH OLIEHMBAHUSA 324eTa C OLIEHKOM:

— Ha OIECHKY «OTJIMYHO» — OOYYalOUIMiiCs TII0OKa3bIBACT BBICOKHHA YPOBEHb
c(hOpMUPOBAHHOCTH KOMITETEHITNH, T.€. He MeHee 90% oT o0I1el TPyJ0eMKOCTH AUCIUILITNHBL
— 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/IOBJIETBOPHUTEIBLHO» — 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 3HAHWA HA YPOBHE BOCIPOMU3BEACHUS M OOBSICHEHUS
uH(pOpMaIliU, HE MOXKET MTOKa3aTh MHTEIUICKTYyalbHbIe HABBIKM PEIICHUS] IPOCTHIX 33a4

8 YueOHO-MeTOAMYECKOE H HH(POPMALIMOHHOE O0ecTedeHne JUCITHIIMHBI
«OToruieHHe, BEHTUJISIIUA U KOHAUIMOHUPOBAHUE)

a) OcHoBHas JMTEpaTypa:
1.HoBocenoBa, HO. H. TemnocHaGxxenue u BeHTWIALUA : ydeOHoe mocobme / FO. 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 TIlporaceBuu, A. M. DHeprocOepexeHHE B CHCTEMaxX TeEIJIOra30CHA0KEHHUS,
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 : onektponHsri. - URL:

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

0) /lomoJiHUTE IbHASA JINTEpaTypa:

1. Kpyrnmos TI'.A. Temnorexnuka [DaeKTpoHHBIH pecypc]:yueOHOe mocobue/T".A.
Kpyrnos.— CII6.: Jlans, 2012-208 c.

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

2. beictpunikuit, I'. ®@. OOmas sHepretnka. OCHOBHOE 00OpYyIOBaHME : yUYCOHUK 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

3Tomak, C. A. OcCHOBBI TEIUIOTa30CHAO)KEHMS H BEHTUIALWU. DBBenenune B
CrienuanbHOCTh : yueOHoe mocobue / C. A. Tomsk. - Marautoropck : MI'TY, 2013. - 1
anekTpoH. ont. guck (CD-ROM). -  3arm. ¢ Turyn. o9kpana. - 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. Hlunses, M. 1. Otomnnenue, BEHTWIALUSA U KOHIUIMOHUpOBaHKE Bo3ayxa. [Ipumepsl
pacdera cucteM : ydyeOHoe mocoOume s By3oB / M. U. llunses, E. M. Xpomona, 1O. H.
Hopomenko ; mox pemakmueit M. U. IllwnseBa. — 2-e u3n., ucnp. 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 yKa3zaHusl:

1. A.H. Yepnos, T.II. CemenoBa, E.b. AranutoB YpaneHue H30BITKOB TEIUIOTHI W3
MOMEIIEHUI BBIYUCIUTEIBHBIX HEHTPOB [TekcT]:Meroamueckue yka3zaHus K JabOpaTopHOI
pabore/Marnutoropck: M3a-Bo Marautoropck. roc. Texs. yH-ta uMm. .M. Hocoa, 2012. 10
c.

2. T.Il.Cemenona, H.I'.3noka3zoBa OmnpeneneHue coJepXaHusi BO3JyXa B BOJE B
3aBUCUMOCTH OT €€ Ttemmeparypbl [Tekcr]: Meroauyeckue ykazaHus K J1aOOpaTOpHOU
pabore/Maruutoropck: M3n-Bo Marautoropck. roc. Texs. yu-ta um. [.11. Hocosa, 2014. 6 c.

3. T.IL CewmenoBa, H.I'. 3moka3zoBa Ompenenenue KodI(Q(GUIUEHTOB MECTHBIX
compotuBiieHud  Bo3nyxoBoJoB[Tekcr|:Meronnyeckue  ykazaHus K JabOpaTopHOi
pabore/Marauroropck: M3m-Bo MarauTtoropck. roc. TexH. yH-ta um. [.1. Hocosa, 2014 — 6 c.

4. T.I1. CemenoBa, M.C KabnykoBa VcneiTanue aBTOHOMHOTO KoHauiuonepa [Tekcr]:
Meroanueckue ykasanus, Marauroropck, HM3a-Bo MarHuToropck. roc. Texs. yH-ta um. [.1.
Hocosa, 2015 — 6 c.

r) Ilporpammuoe o0ecieuenne u UHTEepHET-pecypcebl:

Haumenosaunue 110 Neo norosopa Cpoxk neicTBUS JUTICH3UN

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
pacnpocTpaHseMoe

FAR Manager CBoOoaHO pacmpocTpaHsieMoe | 0eccpouyHO

JlononuutenpHbIC

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://www1.fips.ru/ (mara obparenus:
18.09.2020). — Pexwum mocrymna: cBOOOIHBIH. — TeKCT: 3J€KTPOHHBIA.

2. Poccwuiickuii manekc HayuHoro nutupoBanus (PUHL) : HartmonanbHas
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9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue JUCHUIIMHBI (MOYJIs1)

B cootrBeTcTBUU C y‘Ie6HI>IM IIJIaHOM II0 JUCHMIIIIMHEC ((OTOHJ'IGHI/IG, BCHTUIIIHUA H

KOHAUIWOHUPOBAHUCH

MPEAYCMOTPEHBI

ciaeayroaue BUJIbI 3aHATHH: JICKIIMOHHBIC,

J'Ia60paTOpHI>Ie, MNPAKTUYCCKUC 3aHATHA, CAMOCTOATCIbHAA pa60Ta, KOHCYJIbTaluU (CTOJ'I66LI

BHKP), 3auer.

Tun u Ha3BaHue AyIUTOPUHA

OCHaH_[CHI/Ie AyJAUTOPUHN

VY4eOHble ayAUuTOpUU JUIs
NPOBECHNUS 3aHIATHI
JIEKIIMOHHOTO THIIA

MynbTUMEINITHBIE CPEACTBA XPAHEHHUS], IEpEAUN U
npecTaBiIeHNus HHPOPMALIUU.

YyeOHast ayuTopus ams

B CHTUJLATOP C QJICKTPOABUI'ATCIICM KOHIHUIIUOHED,

MIPOBEACHUS JTaA00PATOPHBIX KOMIIPECCOP.
pabor:

J1ab0paToOpusl TUIPOTA30IMHAMUKHI

Y4eOHble ayAUTOpUN IS Hocka, men.

MPOBEJICHUS TPAKTUYECKHUX
3aHATHUM, TPYIIIOBBIX U
VH/IMBUYAIbHBIX KOHCYJIbTALIHM,
TEKYLIETO KOHTPOJIS U
MIPOMEKYTOUYHOM aTTECTAUH

VY4ebHble ayTUTOPUH IS
CaMOCTOSITENIbLHOM pabOThI

[Tepconanbubie komnbroTepsl ¢ makerom MS Office,
BbIX0ZI0M B IHTEpHET U € JOCTYNOM B AJIEKTPOHHYIO

o0yyJaromuxcs MH(OPMALMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.
[Tomenienue i XxpaHeHUs U Cremnaxu, celibl 1151 XpaHeHHs y4eOHOTro
pOopUIAKTUIECKOTO o0opynoBaHus. IHCTpyMEHTHI JJ11 pEMOHTA

o0cityk1BaHUs y4eOHOTO
o0opynoBaHus

71a060paTOpHOTO 000PYIOBAHUS.
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