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Llenv pabomur: onipeneneHne MHTEHCUBHOCTH TEIUIOBOTO M3IyYEHUS HA paboyeM MECTe B
3aBHCHMOCTH OT PAcCTOSTHUS HarpeBaeMoi MOBEPXHOCTH JI0 UCTOUYHMKA TeIljIa, U olleHKa Y dek-
TUBHOCTH 3aIlUTHBIX YKPAHOB.

[Ipon3BoIUTENBHOCTH TPYJa U CAMOYYBCTBHE PaOOUYMX BO MHOT'OM 3aBHUCST OT COCTOSIHUS
OKpY’KaIOIIeH Cpe/ibl U MPEXae BCEro OT U3MEHEHUsI TeMIepaTyphl, BIaKHOCTH, CKOPOCTHU JIBU-
KEHUS BO3AyXa, aTMOC(EepHOro aBiIeHUS U TEIJIOBOIO U3TyYEHUS.

MUKpPOKIMMAT Pa3IHYHBIX  MPOM3BOJCTBEHHBIX MOMEIIECHHH XapaKTepU3yeTcsl psAIoM
ocobenHocTeil. Tak, Ha XUMHUYECKUX, MUILEBbIX, MAIIMHOCTPOUTENBHBIX MPEANPUATHSIX UMEIOT
MECTO HM3KHE TeMIepaTypbl (COOpOUHbIE 11eXa, 36PHOBBIC 3JIEBATOPHI, 36PHOCKIIA/IbI), BBICOKHE
TEMIEPATypbl B COYETAHUU C BHICOKOHM BIAKHOCTHIO (KOHIUTEpcKHe (paOpHKu, caxapHbIe 3aBO-
IIbl, TaJbBaHMUYECKUE I1I€Xa, CYIIMJIbHBIC OTIACIICHUS), 3HAUYUTEIbHBIM  BBIACICHHEM  Tera
(mpeccoBbie OTICNCHHUS, TUTEHHBIC U TEPMUYECKHUE 11eXa U JP.).

CBs3b COCTOSIHMSA Pa0OTAIOIIErO C YCIOBUSMH MUKPOKJIMMATa OOBSICHAETCS UCXOIS U3
TEPMOPETYJIALUA OpraHu3Ma - KOMIUIeKca (PU3MOJIOTMYECKUX MPOILECCOB, 00ECTeunBaIOIIUX
MO IepKaHUE TIOCTOSHHOM TEMIIEpaTyphl TeJla HE3aBUCUMO OT YCIIOBUM OKPYKArOLIEH CPEIbl.

MexaHu3M TepMOpEerysiliud oOecreunBaeT OTBOJ M30BITKA Terjia OT  Tella YeloBeKa,
BEJIMYMHA KOTOPOTO 3aBUCHT OT CTeNeHu (huznyeckoil Harpy3ku u cocrasisiet oT 300 x/[x / r B
coctostHrH mokost 10 1700 kJx / T mpu TspKesoi padore.

Otnayva Temia OT Tesa YeJI0BEeKa B OKPYKAIOIIYIO CPEAy  OCYILECTBIISETCS KOHBEKIIHEH,
UCIIApEHUEM BJIarM C MOBEPXHOCTU Teja, TEIJIONPOBOJHOCTHIO, Yepe3 OAEKIYy, HarpeBaHHEM
BIIBIXa€MOT0 BO3/lyXa U U3JIy4eHueM (JTydencnyckanueMm). COOTHOIIEHHE  KOJIMYecTBa TeIuia,
OTJIaBa€MOT0 Ka)</IbIM U3 MEePEUUCICHHBIX BUJOB TEIJIOOTJAuU, 3aBUCUT OT BEJIUYMH Iapa-
METPOB OKpY>KaloIIel cpeibl, a U3IyuYeHHe Tera - €Ile U OT TeMIIepaTypbl IOBEPXHOCTH OKPY-
JKAIOUINX MPEIMETOB U PAaCIpOCTpaHsIeTcs B HAIPaBJIEHUU OT YeJOBeKa, €CIM 3Ta TeMIleparypa
HIDKE TeMIIepaTypbl OBEPXHOCTU OAeKIbI (10 27-31°C) u oTkphIThIX yacTel Tena (33 -34°C).
[Tpu yBenuueHUU TeMIiepaTypbl OKPYKAIOIIKUX MOBEPXHOCTEH M0JIS JIy4HCTOTO TeIjia MajgaeT, a
npu 30-35°C nydencnyckaHue MOJHOCTBIO MpeKpamiaercs (mpu 0osiee BHICOKMX TEMIIEpaTypax
OHO UJET B MPOTHBOIIOJIOKHOM HAIPaBJIEHUH, T.€. IPUBOJUT K HAarpEBaHUIO Tela yenoBeka). Ta-
KUM oOpaszom, Temneparypa 30°C siBisieTcs rpaHUYHOM, a IOMEIEHHsI, B KOTOPBIX TEeMIIepary-
pa moJ BO3ICUCTBUEM  TEIJIOM3IYyYEHHUS MOCTOSIHHO WJIU mepuoandecku (0osee 1 cyTok) mpe-
Bpimaer +35° C, Ha3BIBAIOTCSA HCAPKUMU NOMEULCHUAMU.

Jlyuucras sHeprus, momajaas Ha 4ellOBEKa, BO3JEHCTBYET Ha HE3alIUIIEHHbIE YYacTKU
TeJNa, MPH ATOM MOKET MPOUCXOIUTHh HAPYIICHHE TEIJIOBOTO OanaHca M, Kak CIEACTBUE, BO3-
HUKHOBEHHUE 3a00JIeBaHMsI, HA3bIBAEMOTO TEIUIOBOM ruriepTepmucii. J[eficTBue TyducToro Ter-
Ja He OTPaHUYMBACTCS U3MEHEHUSIMH, IPOUCXOIAIIMMHU HA OTJEJIBbHBIX y4acTKaxX KOXH - Ha 00-
Jy4eHHe pearupyeT Becb opraHu3M. B HeM BO3HHMKAIOT OMOXMMHUYECKUE U3MEHEHHUsI, HacTyma-
10T HapyIIEHNUs HEPBHOM U CEPJEYHO - COCYAUCTON CUCTEM.

TennoBoi 3 dexT Bo3mercTBHS O0TydEHUST 3aBUCHUT OT MHOTHX (DAaKTOpOB, TaKMX Kak
CHEKTp M3JIyuYeHHs, ”HTEHCUBHOCTh IOTOKA O0JIyueHHsI, PACCTOSHUE O UCTOUHUKA, pa3Mep u3-
Jy4arouiei MoBepXHOCTH U 00Iy4aeMoro ydyacTka Tena u Jp.

HauGonbmielr mpoHHUKAIOIIe criocOOHOCThIO 0071a1at0T MHPPAKPACHBIE JIYUIH C JITUHOU
BOJIHBI 70 1,5 MKM (HE MOTJIOMIAIOTCS KOXKHBIM TOKPOBOM), a HauboJiee pe3KO JCHCTBYIOT Ha
KOXKY JIY4d € JUIMHOW BOJHBI OT 1,5 10 3 MKkM. OiHaKO B peajbHBIX YCIOBHIX U3ITy4YCHUE UMEET
HENPEpBIBHBIN CHEKTp. MakCUMyM HWHTEHCHUBHOCTH 3aBHCHT OT TeMIepaTyphl MCTOYHHKA: IO
Mepe pocTa TeMIlepaTypbl, B COOTBETCTBUH C 3aKOHOM BHHa, MaKCUMyM IepeMeliaercsi B CTO-
poHy 6oJiee KOPOTKUX BOJH (pHcC. 1):



MNHaTeHcuBHOCTD U3-
JTy4YeHus, , kBT/m?

1,4-2 2-4 3-9 JIJTMHA BOJIHBI,
MKM

Pucynok 1 — 3aBUCHMMOCTh MaKCUMyMa OT TEMIIEPATYPbI uctounnka,’C:
1 -500;2-1200; 3-1800
XT =0,29,
rae X- JJInHa BOJHBI, MKM; T - TemmnepaTypa usiydaroiiei noBepxHoctu, °C.

TennoBoil A3pPeKT, KaKk 0TMEYAJIOCh BbINIE, 3aBUCUT OT HMHTEHCUBHOCTU W3Iy4EHUS U
JUINTEIBLHOCTU BO3JIEHCTBUS HA OPraHU3M 4denoBeKa. MI3BeCTHO, YTO MHTEHCUBHOCTh MeHee 0,7
kBT / M® He BBI3BIBACT HENPUATHOTO OIIYILEHUS, ECIIH IEHCTBYET B TCUEHUE HECKOJIBKUX MUHYT,
a cpime 3,5 kB1/m YK€ uepe3 2 ¢ BBI3BIBAET YYBCTBO ¥OKEHMsI. XapaKTep BO3JACHCTBUS JTy4H-
CTOM 3HEPruM Ha 4eJI0BEKa U MEPEHOCUMOCTD €€ IPU HENPEPhIBHOM O0JIy4YEHUH MPEACTaBIEHBI B
Tabm.1.

Tabmuma 1 — Xapaktep BO3IEHCTBHS JIYYHCTOM SHEPTHH HA YEJIOBEKa U IEPEHOCHMOCTD
€€ OpraHu3MoM

DHeprust 00ydeHus, XapakTtep BO3ACHCTBUS [TepenocumocTs, ¢
kB / M?
1 2 3
0,28 - 0,35 ciraboe HEONPEICTICHHO JI0JITO
0,35-1,05 YMEpEHHOE 180 - 300
1,05-1,6 cpenHee 40-60
1,6-2,1 3HAYUTEIHLHOE 20-30
21-28 BBICOKOE 12-24
2,8-35 CUJILHOE 8-10
oonee 3,5 OYCHb CHJIBHOE 2-5

B 3aBHCHMOCTH OT MHTEHCHBHOCTH OOJIyUEHHsI YCIOBHS TPYy/Aa MOIPA3ICIIOTCS HAa TPU
kJacca (tabu. 2).



Tabmuma 2 — Kiaccudukanus ycioBuit Tpyaa B 3aBUCUMOCTH OT HHTEHCUBHOCTH WH-
¢dpakpacHoOro 06IyUeHHS

XapaktepucTruka padoT YcnoBus Tpyna

O6ayaeane 10 0,35 KBT/M° B CEBEpHBIX H HOpMaJIbHBIE ( HEOOIBIIIOE 00TyICHHE )
CpelIHeM KiuMaTuyeckux mnosicax u go 0,7
KBT/M HE3aBHCHMO OT KIIMMAaTHYECKOTO TOSI-
ca

O6yderne 10 4,9 KBT/M° HE3aBHCHMO OT HeOIaronpusITHhIC
KITMMATUYECKOT0 Tosica

O6uayucenue cabure 4,9 - 5,6 KBT/M” 1 Hesa- 0c000 HEOJIaronpusTHHIC
BHUCHUMO OT KIIMMAaTHUUYCCKOI'0O I1105Ca

Jomyctumast 0OJydeHHOCTh Ha TOCTOSHHBIX pa0O4YMX MeCTax 3aBHCHT OT TeMIlepa-
TypBI BO3/1yXa paboueii 30HbI M TeMIepaTypbl UCTOYHHKA (pHC. 2).

Jlomyctumast o0rydeH-
HOCTb, Br/™m?

r T © T 1
-20 -10 o 10 20

temmneparypa, °C

Pucynok 2 — JlonycTruMasi ”HHTEHCUBHOCTBH OOJIyU€HHS Ha TIOCTOSIHHBIX pabounx MecTax
npu Temneparype ucrounuka: 1- 6omee 1000 K; 2 - menee 1000 K

CnenyeT OTMETUTh, YTO MHTEHCUBHOCTb M3JIyYE€HUS H3MEHsIETCS OOpaTHO MPOIOpPLHO-
HAJIBHO KBAJ[PaTy PACCTOSTHHUSL.

[Ipon3BoicTBEHHBIE UCTOYHUKU IO XapaKTepy U3Ty4yeHUS MOXHO pa3AeNuTh Ha YEeThIpe
TPYIIIBL:

1. C temmeparypoii usnydaromieit nmosepxHoctu 10 500°C (mapornpoBo/ibl, CYyIIHIbHBIC
YCTaHOBKH, HU3KOTEMIIEpaTypHBIC allliaparhl, Hapy>KHasi TOBEPXHOCTh PA3IMYHBIX Me4Yei u ap.);
WX CTIEKTP COJEPXKHUT IJTUHHBIC HHPPAKpPaCHBIC TyUH C JUTMHOU BOJTHBI 3,7 - 9,3 MKM.

2. C temmnieparypoii noBepxHoct oT 500 1o 1300°C (oTkphITOE MIaMsl, OTKPBITHIE TIPOE-
MBIl HarpeBaTeNbHBIX Me4Yeil M TOMOK, HAarpeThlii MEeTall - CIUTKHU, 3aTOTOBKH, PACIUIaBICHHBIN
YyryH U OpOH3a U Jp.); UX CIIEKTP COJAEPKUT MPEUMYIIECTBEHHO HH(PpaKpaCHbBIE JTyUd C IITUHON
BOJHBI 1,9 - 3,7 MKM, HO HOSIBJSIIOTCS U BUAUMBIC JTYYH.

3. C temnepatypoit 1300 - 1800°C (OTKpBITBIE MPOEMBI IIABUJIBHBIX TEYEH, pacriaB-
JICHHAsl CTalb U Jp.); UX CIEKTP COJEPKUT Kak WH(paKpacHbIE Jy4d BIUIOTH IO KOPOTKUX C
JUTMHOM BOJIHBI 1,2-1,9 MKM, Tak ¥ BUIAUMBIE OOJIBITION SIPKOCTH.

4. C temneparypoii Beimie 1800°C (rutamst 3JeKTPOAYTOBBIX Me4el, CBApOUYHBIX ammapa-



TOB U JIp.); UX CIEKTP H3JIYUYCHHUS COACPKHUT, HAPSAIY ¢ MHPpPAKPACHBIMU U BUIUMBIMHU, TAKKE
yibTpaduroseToBbIe TyqH ¢ IIuHON BoJaHbI 0,4-0,76 MKM.

MHTEHCUBHOCTD TEILIOBOTO TIOTOKA HA pabOYUX MECTAaX OTACIbHBIX MPOU3BOJICTB J1aHA B
[Tpunoxenun 1.

3amuTa OoT TeriIoBoro minydeHus: B coorserctBuu ¢ CanlluH 2.2.4.3359-16 obGecnieun-
BAETCs Pa3IMYHBIMU METOIAMHU.

Bce MeTobl nenstes Ha 4eThIpe TPYIIIbL:

1. MeToapl, yCTpaHSIOMME HCTOYHUK  TEIUIOBBIACICHUN (repMeTu3aius o0opyaoBa-
HUS, MaKCHUMaJIbHAs MEXaHHU3AIHs u aBTOMATH3alMs TEXHOJIOTMYECKHX MPOLIECCOB C
BBIBOJIOM PA0OTAOIIMX U3 «TOPSYUX 30H», ONTUMAbHOE pa3MelleHne 000pyAoBaHUS U pado-
YUX MECT, aBTOMATHYECKHI KOHTPOJIb U CUTHAIIU3ALINSA).

2. Meroapl, obnervyamomue TEMI00TAaYy Tejla 4YeloBeKa (BeHTUJISIUS, AyIINpOBaHHE
u ap.).

3. MeTtoapl, 3alIMIIAIONINAE OT JIYIUCTON dYHEPTUH (PKPAaHUPOBAHUE).

4. UnnuBuayanbpHast 3aIlnTa.

B cootBerctBun ¢ «CaHUTAapHO-3MUIEMUOIOTHYECKHE TIpaBmia [ uruennueckue Tpedo-
BaHUs K TPOCKTUPOBAHUIO BHOBb CTPOSIIUXCS M PEKOHCTPYHUPYEMBIX MPOMBINUICHHBIX MpPE-
npusituid. CIT 2.2.1.1312-03» Temo3aniuTHeIe CpeaCcTBa JOKHBI 00ECIeYnBaTh TEILUIOBYIO 00-
JTy4eHHOCTh Ha paboumnx mectax He Oonee 0,35 kBr/™M* 1 TEMIIEPATypy MOBEPXHOCTH 000PYI0-
Banus He Bhime 308 K (35°C) npu Temneparype BHYTpH ncTouHMKa TeruioThl 10 373 K (100°C)
u He Boie 318 K (45°C) npu Temneparype BHyTpu ucrounuka 6onee 373 K (100°C).

BoznymHoe nymmpoBaHue mpuMEHsIETCs IPU BO3IEUCTBUU Ha pabOTAOIIEro TEmIOBOro
0GITydeHNs] HHTEHCHBHOCTBIO Goree 0,35 kBT / M2, TIpy MHTEHCHBHOCTH 0OMydeHHs CBBImE 2,1
kBT / M? COBMECTHO ¢ AYIIMPOBAHHEM IIPUMEHSIOT APYTHE METOBI - TEIUIOM3OISIHIO, SKPAHH-
poBaHue U Ap.

Tenmon3oauus ropssuYux MOBEPXHOCTENW CHUXKAET TEMIIEpATypy U3JIyqarolleil MOBEpXHO-
CTH ¥ YMEHBIIACT KakK 00Ilee BBIICICHUE TEIUIOTHI, TaK U JYYHCTYIO €r0 4acTh. ACCOPTHMEHT
TEIUIOM30JISILIMOHHBIX MaTepUajioB BEJUMK, OHU TMOJPA3ACAIOTCS Ha HeopraHuyeckue (MuHe-
paNbHAst M CTEKJISHHAS BaTa, IIAMOT, STYEUCThIe OCTOHBI M JIp.) M OpraHUYECKHE (IPEBECHOBO-
JIOKHUCTHIE, TOPSHBIE, TPOOKOBHIE TUTHTHI).

Jlnst u3onauuu 0o00pyaoBaHus ¢ Temreparypoi TeroHocutens Boime 100°C marepuaibi
MPUMEHSIIOTCSI TOJIbKO Heopranndyeckue. OObIYHO IS TETJIOU30JISIUN IPUMEHSIOTCS MaTepHua-
JIBI, TEIUIONPOBOJIHOCTH KOTOPBIX mpu Temneparypax 50-00°C we mpebimaer 0,2 Bt / (m -/ K).
[Tpu BrIOOpE TEMIOM3ONSILIMOHHBIX MaTEpPUaIOB MPUHUMAIOT BO BHUMAaHHUE NMPOYHOCTb U IIOT-
HOCTh MaTepuana. Marepuaibl ¢ OJUHAKOBOW TUIOTHOCTHIO HE BCET/Ia UMEIOT OJMHAKOBYIO TEIl-
JIOTIPOBOJHOCTD, T.K. TETJIOM30JUPYIOLINE CBOICTBA 3aBUCIT HE TOJBKO OT 00beMa BO3JyXa B
nopax, HO TJIaBHBIM 00pa30M OT paBHOMEPHOCTH pacrpeiesieHus: BO3yXa B MaTepHale.

B Tom ciydae, korja Temaou30JsAUs HE MO3BOJIET IOCTHYb Ha IMOBEPXHOCTHU 000pYIO0-
BaHus 45°C, OCYIIECTBIISIIOT €r0 SKPaHUPOBAHUE.

Tenno3amuTHbBIE 3KpaHbl IPUMEHSIOT AJIs JTOKATU3alUK UCTOYHUKOB JIYYHCTOM TEIJIOTHI,
YMEHBIIIEHUSI OOJYYCHHOCTH Ha PabOYMX MECTaX W CHIDKEHUS TeMIIepaTypbl MOBEPXHOCTEH,
OKpyKarmmx padouyee mecto. OcnabieHHe TETUIOBOTO MOTOKA 3a SKPAaHOM OOYCIIOBIIEHO €ro
MOTJIOTUTENBHOM U OTpaXKaTeIbHON CIIOCOOHOCTHIO.

O} heKTUBHOCTH TETUTIO3ANTUTHOTO dKpaHa OIEHUBACTCS JOJICH 3a/iepKaHHOUM TEIIOTHI 1
ompezaensercs mo Gopmye:

y =17 E2 40095 - ML 10004
E, m
rae Ei, E; - HMHTEHCHMBHOCTH TEIUIOBOIO IIOTOKA Ha pabodeM MeCTe COOTBETCTBEHHO 0
¥ TIOCJIe YCTAHOBKHU DKPAHOB; M - KPATHOCTh OCIa0JIeH s TEIJIOBOTO TOTOKA, paBHast B/ Ey.
Pa3inyaroT TEIUIOOTPAKAIOIIKE, TEIJIONOIIOMIAIONINE W TEIIOOTBOIAINNE DKPAHBI

(ITpunoxenwue 2).



[lo creneHu Mpo3payHOCTH OHU JETATCA HA HEMPO3payHbIe, MOJYMPO3payHble M IPO-
3payvHbIE.

K Hempo3padHbIM OTHOCSTCS METATMYECKHE BOJIOOXJIAKIAIONINE U (yTepOBAHHBIE ac-
OecToBbIe, aIOMUHUEBbIE SKpaHbl. K MONynpo3pauHbIM - 3KpaHbl U3 METAITTMYECKOW CETKH,
LEMHbIE 3aBECHI, SKpaHbl U3 CTEKJIA, apPMUPOBAHHOIO MeTauinueckou cetkoil. K mpo3paunsim
OTHOCSITCSl SKpaHbl U3 Pa3IMYHbIX CTEKOJ - CHJIMKATHOTO, KBAapLEBOIO M OPraHHYECKOro, Ijie-
HOYHBIC BOJSHBIC 3aBEChI, CBOOOHBIC M CTEKAIOIINE MO CTeKIy. Hempo3pauHble u mpo3payHbie
3KpaHbl MOT'YT OpPOIIAThCS BOASHOW TUIEHKOW. J{J1 Ka)K10ro BUIa KpaHa B CIPAaBOYHOM JIUTEpa-
Type TPUBOIATCS JTOMYCTUMBIC 3HAUCHUS TEMIIEpaTypbl U MHTCHCUBHOCTH OOJIYYCHHUS, a TaKXKe
3 PEeKTUBHOCTH MPU TPUMEHEHUH.

Henpo3spaunsie ¢yTepoBaHHBIE YKPaHBI MOTYT MPUMEHSTHCS PU MHTCHCUBHOCTH OO0JTY-
genus 10 10 kBT1/M? , acOecToBBIE - 710 3 KBT/MZ, 3(PEKTUBHOCTH UX COCTABIISIET COOTBETCTBEH-
HO 30 u 60 % . dyrepoBaHHbIE TEIUIOOTBOJAIINE dKPaHbl (OpOIIAEMbIE BOIOM) MOTIYT IpUMe-
HATHCSI MPU JTH000M HHTEHCUBHOCTH M 3(P(EKTHBHOCTh MX BO3PACTaET.

[Tonympo3paunble SKpaHbl MPUMEHSIOTCS B T€X CIydasX, KOTJa dKpaH HE JOJDKEH Ipe-
MATCTBOBaTh HAONIOACHUIO WM BBOJY Yepe3 HEro WHCTpYMEHTa, Marepuana. [IpumeHsior
CEeTKM TpH MHTEHCUBHOCTH moToka g0 0,35-1,05 kBT/M?, 3¢ (HEeKTHBHOCTH COCTaBIsET 35-
75% B 3aBUCHMOCTH OT KoJimdecTBa ciioeB. LlenHpie 3aBeckl Oonee apdextuHbl (70 %), nuamna-
30H ux npumenenus -0,7-5 kBt / M.

[Ipo3paynble 3KpaHbl U3TOTABIMBAIOTCS U3 PA3IMYHBIX CTEKOJ, MpuieM 3(PPEeKTUBHOCTD
UX 3aBHCHT OT CIIEKTPAIbHOTO COCTaBa M3Iy4eHus. [Ipu namHe BONHBI M3IydeHUs Ooiee 5 MKM
HCITOJTB3YIOT OOBIYHOE CTEKJIO TOJIIMHOM 10 1 MKM, TIPH JJTMHE BOJHBI 2,8 — 5 MKM - 0€CIIBETHOE
cTeki0 TommuHor 5 mm. Ilpu mymHe BonHbl n3nyuenus 0,75 — 2,8 MKM NpuMeEHsSETCs TeIio3a-
IIIATHOE CTEKJIO TOJIIUHON 5-6 MM.

D¢ (HeKTUBHOCTH FIKPAHOB U3 CTEKOJ 3aBUCUT OT TEMIIEpaTyphl HCTOUYHUKA: HAaHOOJIBIIYIO
s dextuBHOCTH Npu TemmepaType A0 1100°C umeeT OpraHM4ecKoe CTEKJIO TOJNIIUHON 6-8 MM,
Bhimie 1100°C - 3akajieHHOE OKpaIIeHHOE B Macce.

[Ipo3paynbie TEMIOOTBOASAIINE YKPaHbl (BOJASHBIE W BOJOAMCIIEPCHBIE 3aBECHI) MpUME-
HSIOT IS SKpaHUPOBAHUS padOYUX OKOH TeUeH, T.€. TaM, TJIe Yepe3 IKpaH HEOOXOAUMO BBOJIUTH
UHCTPYMEHT WJIU 3aTOTOBKHU.

ToHkue BoAsHBIE TUICHKH (10 15 MM) 3aMETHO MOTJIONIAIOT JYYH C AJIMHON BOJIHEI Oojee
1,9 MM, a cuibHO - 6oiee 3,2 MkM. [loaTomy oHM 3¢ (HEKTUBHBI 711 ICTOYHUKOB C TEMITepaTy-
poit 1o 800°C. IIpu Tonuue Bojbl 15-20 MM MOTHOCTHIO MOTJIOMIAIOTCS JIYYU C JJIMHOW BOJIHBI
Oosee 3,2 MKM. DKpaHbI 3 CTEKJIa CO CTEKAIOIIeH BOAoNH uMeroT 3 dexkTuBHOCT 10 90 % 1 Mo-
YT MPUMEHSTHCS TPH MHTeHCHBHOCTH 1,75 KB1/M?. KooddurmenT 5deKTHBHOCTH BOIOIC-
MEPCHBIX 3aBEC MOCTOSIHEH B Mana3oHe JIMH BoH 1-3 Mkm u mocturaer 70 %. Pexkomenayercs
K MPUMCHEHHIO IIPH MHTCHCHBHOCTH 00Tydenns 10 3,5-7 KBr/M,

METOJUKA BKCIIEPUMEHTA
Onucannie yCTaHOBKH U TPHOOPOB

Ha puc. 3 nzo0pakeHa ycTaHOBKA JJIsSI OTIPENICTICHUSI MHTEHCUBHOCTH JIYIHCTON YHEPTUU
U CHW)KCHHUS €€ LIETTHOW U BOASHOM 3aBECOU, KOTOpask COCTOUT U3 CIEAYIOIIUX OCHOBHBIX Y3JIOB!
cekuuu 3aBec 9 , ruapoarperata 16 , kopmyca 18 , nanenu ynpasnenus 14.
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Pucynok 3 — YcraHoBKka a1 onpeiesieHuss HHTCHCUBHOCTH JIYIUCTON YHEPTUH

HMCcTOYHMKOM JTy4UCTOM DHEPIUU CIIYKUT HarpeBaTelbHOE YCTPOMCTBO, COCTOSAIIEE W3
CIMpaiv HaKajauBaHus 12.

Cekrus 3aBec COCTOUT U3 BaHHOUKH 10, B KOTOpYIO M3 Oaka HarHeTaeTcs Boja, CIIMB BO-
Il U3 BAaHHOYKH, JJIsi 00pa30BaHUS 3aBECHI, IPOUCXOTUT IO HAIMPABISIONIUM CTepxHSIM 13 B
CIIMBHOM KOpPOOOK, 1O KOTOPOMY BoJla CHOBa mojaercs B Oak. Cekius 3aBec €Ille COCTOUT U3
TpeX PSAIOB BUCSIIMX METAUIMUECKHUX LENel, YCTaHOBJIEHHBIX Ha MOBOPOTHBIX KPOHILITEHHAX,
KOTOpBIE JalOT BO3MOYKHOCTh YCTaHABIIMBATh UX HA ITyTH U3JIy4E€HHUs B OJIMH, JBA WIH TPU psja.

Jlyductyio 3Hepruto HampaBiIsSOT K OJTHOM W3 3aBEC MPHU MOMOIIM OTpa)KaTes, MOBO-
POT KOTOPOTO OCYILECTBIAETCS pyukoi 11.

Kopnyc ycTaHOBKM COCTOMT M3 Kapkaca, 3alllUTHBIX JIUCTOB M WITAHT 15 aysg mratusa 7,
aKTUHOMeETpa 8.

[Ipy HEoOXOMUMOCTH BBUIET IITAHT MOXET MEHAThCA. [l ompesneneHus pacCTOSHUS
MEXAy NCTOYHUKOM U3JTy4YE€HHsI 1 AKTHHOMETPOM Ha LITAaHTaX CTOAT yKa3arenu 6.

Ha nynbre ynpaBnenus HaxoasTcs 4 KHONKU. BkiroueHne Hacoca MPOU3BOJUTCS KHOII-
kol 2 «Ilyck», a ero oTkimoueHne — KHONkou 1 «Ctom». COOKY MOMEIIEH aBTOMaTHICCKUN BbI-
Kirouatens 17. BkilroueHne IUTaHUs CUTHAIM3UPYETCS JIAMIOUKOM 3, BKIIOYEHHE U OTKIIHOYE-
HUE cUpayieil HaKaJIuBaHUS TPOU3BOAATCS KHOMKaMu 4 U 5.

N3mepenne MHTEHCUBHOCTH TEIUIOBBIX W3JIYYCHUN MHA4€ HA3bIBAIOT AKMUHOMempuell
(ot rpeueckux cioB aktis , aktinos - ;xyd u inertio -Mepsito, U3MEPSIO).

[Tpubopsl, ¢  MOMOIIBI0 KOTOPBIX MPOU3BOIAT  ONpEICIICHNEe WHTCHCHBHOCTH U3Tyde-
HUS, HA3bIBAIOTCSA  akmunomempamu (puc. 4).

Pucynok 4 — BHenmHuil BUA nepeiHe U 3aHEN TaHEIN aKTUHOMETpa



W3mepenue TEmIOBOrO M3JIY4YE€HHS MOYKHO IPOU3BOJIUTH TAKKE C IOMOILIbIO ITAPHOTO
TepMoMeTpa. TepMoaneMeHTsl U3rOTOBJICHBI B BUAE TepMoOaTapeil M3 IUIACTHHOK, CHAasHHBIX
MexIy coboi. ['opsiume cram Tepmobarapel OKpalleHbl B YEPHBIM I[BET, a XOJIOJHBIE Clau -
OKpallleHbl B Oenblil 1BeT - 2. BeneacrBue 3T0oro, HaXo4ACh B OJIMHAKOBBIX YCIOBUSX K IOTOKY
JyYUCTON 3HEPIUH, TOPSUUE CIlad, OKPAIICHHbIE B YEPHBIM LIBET U noriouatomue 98 % rtemnna,
OyayT uMeTh 0oJiee BBICOKYIO TEMIIEpaTypy, YeM XOJIOAHbIE CIlaH, OKpaIlleHHbIE B OCJbIN IIBET,
oTpaxaromue 92 % y4ncToil 3Hepruu.

[Ton BO3AEIICTBHEM Pa3IMYHON CTEIIEHU HArPETOCTH TOPSAYUX M XOJOAHBIX CIIA€B B TEp-
MO3JIEMEHTAX BO3HMKAET 3JIEKTPUUYECKUM TOK, KOTOPBII OTKJIOHSET MOJBUXHYIO YacTh rajibBa-
HOMETpa U NPUKPEIUICHHYIO K Hel cTpenky. lllkana akTmHOMETpa OTrpagyupoBaHa B KaJOpHUsX.
Huanazon u3mepenus ot 0 1o 20 xai / cM® -MHH.

ITOPAIOK BBIIOJIHEHW A PABOTbBI

Ilepen BbImonHEHUEM pabOTHI HEOOXOAMMO YTOUHUTH 3a/laHUE Y MPEToAaBaTelis U MpH-

BECTH B paboyee COCTOSIHUE YCTaHOBKY:

1. BxrounTh nuTaHNe YCTAaHOBKY BBIKJIIOUaTeseM 17.

2. BxirounTh MTaHWE HACOCA, Ha)KaB KHOMIKY 2.

3. KHormkoit 5 BKJIIOUNTH UCTOYHUK JIYYUCTOM SHEPTHUU.

4, C nomoIp0 akKTUHOMETpA U3MEPUTh HMHTEHCUBHOCTh  M3JIyYEHUs Ha Pa3HbIX
PacCTOSHUAX OT UCTOYHHUKA, MEHSISI ITOJI0KEHHE ITaHT ! 6.

5. VYcranaBnmuBaTh nmoodepenno 1,2,3  psiga HEmHBIX 3aBec (B COOTBETCTBHUU C 3a-

JAaHUEM), IPOTpeBasi UX KaKIbl pa3 nepel u3MepeHueM 6-7 MUHYT 3aMEpUTh UHTEHCUBHOCTD
U3Ty4EHUs.

6. [lepenectu mTaHry 6 BIIEBO, YCTAHOBUB HY)KHOE PACCTOSIHUE, U3MEPUTH MHTEH-
CHUBHOCTb M3JIy4eHHMsI O€3 3aBECHI.

7. CoznaTe BOJSHYIO 3aBECy, OTPEryJUpOBaTh €€ TOJIIIMHY KpPEeHOB 19, uaMepursb
UHTEHCUBHOCTb.

8. BoIkimrounTh YCTaHOBKY KHONIKaMH 1,4 1 BeIkiIrodatesnem 17.

BHUMAHME! Ilpu paboTe ¢ akTHHOMETPOM TEPMOIIPHEMHHUK BO BpEMs U3MEPEHUHN OT-
KpbIBaTh Ha 2 - 3 C.

BAPHUAHTBI 3AJIAHUM K PABOTE

BAPHUAHT 1

I. I3mepuTh ¢ NOMOLIBI0 AKTHHOMETPAa HHTEHCUBHOCTh TEIUIOBOIO M3ITydeHHs ( Kall / cM
I * MUH ) TIpY PA3IUYHBIX PACCTOSHUSAX 10 UCTOYHMKA M3JIydeHHs Oe3 skpaHa u 1,2,3 psmamu
ICMHBIX 3aBeC, Pe3ysIbTaT U3MEpPeHus repeBectd B kBr/m: (1 xam / cM? » muH e 0,7 kBr/™® ),
JIAHHBIE 3aHECTH B Ta0II. 3.
Tabnuia 3 — Pe3ynbrarsl uCHbITaHUS
VYcnoBust u3MepeHus HMHTEHCUBHOCTB TEIUIOBOIO U3JIYy4CHHUS, kBT/M° npu
CJIEAYIOUIMX PACCTOSHUAX A0 UCTOUHUKA U3ITy4eHUs

0 50 100 150 200 250

[Tpu OTCYTCTBUU 3aLIUTHBIX SKPAHOB

[Ipu HanuuKM OIHOTO psifa Lenen

[Ipu HanuumM ABYX psAIOB LieNEN

IIpu Hanuuuu Tpex psAaoB Lenen




2. IToctpouTs rpaduk 3aBucumoctr E = f (1) . Bce kpuBbIe HAaUepTUTH HA OJHOM Tpadu-

Ke.
3. Paccuntarh >QQEeKTUBHOCTh 3aIIUTHBIX HKPAHOB Y JUISI PACCTOSHHUS JI0 MCTOYHH-

Ka u3aydeHus - ormetka «0» , JlanHblie 3aHecTr B TaoOI. 4.
Tabnuna 4 — Pe3ynbpTarsl pacuera

Ne Marepuan skpaHa Paccrostnuie 10 ucrouHuka ns- D¢ dexTuBHOCTH
Jy4EeHUs, MM sKkpaHa - E
Cranb-3 0

4. Caenatb BbIBOJ 00 3(()EKTUBHOCTH 3AIIUTHBIX SKPAHOB, XapaKTepe BO3JACUCTBUS U
JOITYCTUMON TIEPEHOCUMOCTH O0TyUCHHSI.

BAPUAHT 2

1. U3MepuTh ¢ MOMOIIBI0 aKTHHOMETPAa HHTEHCUBHOCTD TEIIJIOBOTO M3JTydeHus (Kaj / oM’
- MUH) TIPU PA3JIMYHBIX PACCTOSHUSX J0 UCTOYHUKA U3TydeHHs 0e3 dKpaHa U ¢ BOASHOW 3aBECOH,
pe3yNbTaT U3MEpEeHHsI IepeBecTr B KBT / MZ . JlanHbIe 3aHecTH B TaoOII. 5.
Tabmmma 5 — Pe3ynbrarsl CHbITAaHUS

VYcnosus usme- WHTEeHCHBHOCTD TEMJIOBOTO U3Ny4yeHus, KBt / M, IIpHU Clle-
peHus OYIOIIAX PAacCTOSHUAX 1O HCTOYHUKA U3JIy4EHUS
0 50 100 150 200 250

IIpu orcyrcrBum  3a-
IIMTHBIX KPaHOB

[Ipu BKIIOYEHHOH BO-
JISTHOM 3aBece

2. MoctpouTts rpaduk 3aBucumoctu  E = f (). Bece kpuBble HauepTUTH HA OJTHOM Tpadu-
Ke.

3. PaccunTarh 3()()eKTUBHOCTD 3aIIUTHOTO SKpaHa 7y  JJIS PACCTOSHUS 10 HCTOUHUKA
n3nydeHus - ormetka «100». Jlanubie 3aHectu B Ta0. 6.

Tabnuua 6 — Pe3ynbpTarsl pacuera

No Marepuain skpana Paccrosinue no ucrounuka | 3hPpexKTUBHOCTD SKpaHa
H3JTy4YCHUS, MM
y= Ei-Es 100
E;
Bona 100

4. Cnenatb BbIBOJ 00 3(p(EeKTHBHOCTH 3alIUTHOTO YKpaHa, XapaKTepe BO3JICHCTBHS U TIe-

PEHOCHUMOCTH O0JTy4eHusl.
COEPXXAHUE 11 O®POPMJIEHUE OTYETA O PABOTE

1. OTYeT NOMKEH CONEPKATh:
2. KpaTknii KOHCIIEKT TE€OPETUUYECKOM YaCTH.
3. Pe3ynbrarsl U3MepeHUs: MHTEHCUBHOCTH M3JIYYEHHUS! HAa Pa3HBIX PAaCCTOSHUAX OT



HNCTOYHHKA I/I3J'IyLIeHI/I$I HpI/I OTCYTCTBI/II/I 1 HAJIMYUU 3alIUTHBIX 3KpaHOB, HpeI[CTaB.HeHHBIX B BU-
Iie Ta0IHnIL.

4, Kpussie 3aBucumoct  E = f (I) mo pesynpraram  usmepenus. Pacuer addek-
THUBHOCTH 3aIIUTHBIX 9KPAHOB.
S. BriBog 00 3 peKTUBHOCTH 3aIIUTHBIX SKPAHOB, O XapaKTepe BO3IACHCTBUS U3ITY-

YEHHUSI.
TPEBOBAHUMSA BE3OITACHOCTU TPYJJIA
be3 paspenienus npenogaBarelisi yCTAaHOBKY HE 8KIH0uams!
HpI/I YCTAHOBKC LCHHBIX 3aBCC IMOJB30BATHCA CICHUAJIBHBIM  KPIOYKOM Ha ACpC-
BSIHHOM pYYKe.

BOIIPOCHI JJIs1 CAMOITPOBEPKH

1. Kak ocymecTBisiercs nepenaya Termiia oT YeJIOBeKa B OKPYKAIOLIYIO cpery?

2. Kak neiicTByIOT pa3inyHbie BUbI U3JIYYEHUS HA OPraHU3M YejoBeKa?

3. Uem xapakTepusyroTcst mpod3abosneBaHusi pabdO4MX, CBS3aHHBIX C IMPOIOJIKHU-
TEIbHBIM HaX0X/IEHHUEM B 30HE BO3/ICHCTBHUS Ha YeIoBeKa?

4. Ot kakux (pakTopoB 3aBUCUT 3D (HEKT BO3ACUCTBHS TEIUIa Ha YenoBeka?

5. Ha xakue rpymnmbl moapasaenstoTcsl MPOU3BOJICTBEHHBIE MCTOYHUKHU JIyUYHCTOM
SHEpruun?

6. Kakass BenmunHa OOJydeHHS CUMTAETCS MEPEHOCMMOM B  COOTBETCTBHUH
CanlluH 1.2.3685-217

7. Knaccudukanus ycinoBuii Tpya B 3aBUCUMOCTH OT ~ uMHTeHcuBHOCTH UMK 00-
JTy4EHUsI.

8. Ha yem ocHOBaH npuHIUI pabOTH aKTUHOMETpa?

9. MeToap! 3aIIUTHI YeJI0BEKa OT JIy9UCTOrO Teria.

10. Kaxk onpenensiercst 3 peKTUBHOCTD 3aIIMTHOTO dKpaHa?

11. Tennouzonsuus 000pyA0BaHUs, IPHUHLIUI €€ YCTPOHCTBA.

12. JlaliTe XapaKTEepUCTUKY TETIO3aIUTHBIX SKPAaHOB.

JINTEPATYPA

1. OGs3aTenbHbIC U3TAHUS

1. bopucosa, H. B. be3omacnocts xu3HenesarenbHocTu. Jlaboparopusiii mpaktukym / H.
B. bopucosa, E. B. berukoBa. — Cankr-IlerepOypr : Jlanb, 2023. — 168 ¢. — ISBN 978-5-507-
46610-8. — Tekcr : 2yekTpoHHBIN // JlaHb : 3MeKTpOHHO-OMOMMOTeuHast cucrema. — URL:
https://e.lanbook.com/book/351905. — Pexxum moctyma: it aBTOPH3. MOJIb30BATEIICH.

2. Pricun, 10. C. BezonacHocTh )u3HeAeITeNbHOCTH : yueoHoe ocodue / FO. C. PricuH,
C. JI. Sl6mounnkoB. — MockBa : At [Iu Ap Menua, 2023. — 132 c. — ISBN 978-5-4497-0440-
5. — Texkcr : anexrponnsiii // {udposoit oOpazoBarensubiii pecypc IPR SMART : [caiit]. —
URL: https://www.iprbookshop.ru/124636.html. — Pexwum nocryma: mis aBropusup. [loab3oBa-
TeJeH.

3. bezonacHOCTb KHU3HENEATEILHOCTH : YIEOHUK / O penakiuen D. A. ApycramoBa. —
21-e m3n. — Mocksa : [lamkoB u K, 2018. — 446 c¢. — ISBN 978-5-394-02972-1. — Tekcr :
DNIEKTPOHHBIA // DIeKTpoHHO-OMOMHMOoTeuHass cucremMa «Jlamb» : [caiir]. — URL:
https://e.lanbook.com/book/105582. — Pesxum moctyma: 11 aBTOPH3. MOJIb30BaTEICH.

4. be3omnacHOCTh KU3HEICATEIBHOCTH [DIEKTPOHHBIN pecypc]: yueOHOoe mocobue s
By30B / JI.LA. Mypageii [u ap.]. — DnekTpoH. TekctoBble AaHHbie. — M.: KOHUTU-JIAHA, 2012. —
431 c. — Pexxum gocryma: http:// www.iprbookshop.ru/7017. — 9bC «IPRbooks»

2. JIonoJHUTENbHBIE U3IAHUS

1. Epemenko B.J[. be3onacHOCTh XM3HEACATETLHOCTH [ DIEKTPOHHBIN pecypc]: yaeOHoe
nocobue/ Epemenko B./[., Ocranenko B.C.— DnekTpoH. TekcToBble naHHble.— M.: Poccuii-
CKHI TOCYIapCTBEHHBIN yHUBepcuteT mpasocymus, 2016.— 368 c.— Pexum pocryma:
http://www.iprbookshop.ru/49600.html.— 3BC «IPRbooks».
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https://e.lanbook.com/book/351905

2. be3omnacHOCTh KU3HEACATEILHOCTH B XHUMHYECKON MPOMBIIUIEHHOCTH : y4eOHHK /
H.N. Axunun, JI.K. Mapununa, A.4. Bacun [u ap.] ; mox o6mieit penakmueit H.M. Akunnna. —
Canxkr-IlerepOypr : Jlanb, 2019. — 448 c. — ISBN 978-5-8114-3891-4. — TekcT : 3JI€KTpOH-
HBIE  //  DOnexkTpoHHO-OMOMuoTeyHass  cuctema  «Jlamp» :  [caét]. —  URL:
https://e.lanbook.com/book/116363

3. ExumoBa M.A. be3omacHOCTh XU3HEIEATEILHOCTH [DIEKTPOHHBIA pecypc]: yueOHoe
nocobue / ExumoBa M.A. — DneKTpoH. TeKCTOBbIe JaHHble. — Tomck: ToMmckuii rocyaapcTBeH-
HbI YHMBEPCUTET CUCTEM YIPABICHHUS U PaAUOICKTpOHUKH, Db Kontent, 2012. — 192 c. —
Pexxum noctyna: http://www.iprbookshop.ru/13876.— 3BC «IPRbooks»

3. bypamnnkos, FO.M. bezonacHocTs xxu3zHeaesTenpbHocTH. OXpaHa TpyAa Ha TIPEarnpH-

ATUSAX THIIEBBIX MPoU3BOACTB : yueOHuK / FO.M. Bbypamnukos, A.C. MakcumoB. — 2-¢ u31.,
nepepad. u gomn. — Cankrt-IlerepOypr : Jlanp, 2017. — 496 c¢. — ISBN 978-5-8114-2497-9. —
TekcT : SNeKTpOHHBIA // DiekTpoHHO-OMOMMoTeyHas cucrema «Jlampy : [caiit]. — URL:

https://e.lanbook.com/book/93587

4. Be3omnacHOCTh KHU3HEIACATEIBHOCTH [DIEKTPOHHBIN pecypc]: yueOHoe mocobue s
By30B / JI.LA. Mypageii [u ap.]. — DnekTpoH. TekctoBble AaHHbie. — M.: KOHUTU-JIAHA, 2012. —
431 c. — Pexxum gocryma: http:// www.iprbookshop.ru/7017. — DbC «IPRbooks».

5. CanlluH 1.2.3685-21 «['urneHn4ecKkne HOPMATUBBI U TPEOOBaHUS K 0OOECIICUCHUIO
0e30macHOCTH U (UiaK) 6e3BpeHOCTH AJIs YesoBeKa (akTopoB cpeabl ooutanus». - M.: Cran-
naptuadopm, 2022.-412 c.

3. Ilepuoanueckiie U3JaHUA

6. Kypnan «be3onacHOCTh Tpyaa B MPOMBIIIEHHOCTH
https://www.elibrary.ru/title_about new.asp?id=8430

7. KypHan «OxpaHa u SKOHOMHKA Tpyaa»
https://www.elibrary.ru/title_about.asp?id=32420

8. Kypnan «IKoJIorus MPOMBIIIEHHOTO MPOU3BOACTBA»

https://www.elibrary.ru/title_about new.asp?id=9263
4.1nTepHeT-pecypebl

9.http://www.tehdoc.ru; http://www.safety.ru — HopmaTuBHasE TOKYMEHTAIUs IO OXpaHE
Tpyna;

10.http://www.mintrans.ru —o¢urmanbHI CAalT MUHHCTEPCTBA TpaHcnopta Pd;

11.http://www.minzdravsoc.ru — opunnanbHbIi caiitT MUH3APaBCOIIPA3BUTHS;

12.http://www.mchs.ru/ -opunmansusiii caiir MUC;

13.http://www.gks.ru/ -odunmanbHbli caiiT (eaepanbHOR CIyKOBI TOCYIapCTBECHHOMN
CTaTHCTHKH,

14.http://www.novtex.ru —Hay4HO-IPAKTHYCCKUH W y4EOHO-METOJHUUECKUN KYypHAI

B
15.http://www.sci.aha.ru —~web ataac mo BXK/I.
5. Uctounuxu MOC
16. be3omacHOCTD KU3HEAEATEILHOCTH
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=1

BPEMJI HA BBITIOJIHEHUE JTIABOPATOPHOM PABOTHI

Teoperndeckass HOArOTOBKA 30 MuH.
Otyet o pabore 20 MuH.
BelnnonHeHue 3kcrepuMeHTa 25 muH.
Odopmienne oTyeTa 15 muH.
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[Tpunoxenue 1
MHTEHCUBHOCTE TEIIOBOI'O IOTOKA Ha pa60q1/1x MecTax

XapakTepucTruka pabodero Mecra HNuTencuBHOCTH, KBT / M
WM BBITIOJIHSAEMON pabOTHI

MacnsiHble 3aKal04HbIe BAHHBI TEPMHUUECKUX LIEXOB 0,35-0,7
DIIEKTPOIEeYH TEPMHUUECKUX IIEXOB 1,39-2,1
DIIeKTPONEYH JINTCHHBIX IIEX0B 0,42-1,05
MapteHoBckue neun (Ha pacCTOSHUU 1 - 2 M IpU OTKPBITOM 9,1-11,2

OKHE T1€YH)

IIpecchl 1 MOIIOTBI KY3HEYHOIIPECCOBBIX LIEXOB 1,4-2.1
KaOuHbI KpaHOBIIMKOB 1-1,95
VYcranosxku TBY 0,24-0,3

OINPEAEJTEHUME MHTEHCUBHOCTH TEIUIOBOI'O U3JIYYEHU A
N NCCIIEAOBAHUE 3OPEKTUBHOCTHU 3AIIUTHBIX SKPAHOB

Meroaunueckue ykazaHus
K JJabopaTopHOU padboTe
1o Kypcy «be30macHoCTh JKU3HEAeSI TeTbHOCTH

Cocrasmin: BOPMCOBA H.B.
briukoBa E.B.
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Iloamucano B neyarhb
VYen.-neu.n. 0,93 (1,0).

Tupax 100 sx3.

Vu. u3n.a. 0,8
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