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1 HOACHUTEJIBHAS 3AIINCKA

1.1 Heap aucuumiauHbl: chopmMupoBaTh y OyAylmIuX XHMHUKOB HEOOXOAMMBIX 3HAHUU U
YMEHHUH B 00J1aCTH OXpaHbI TPyAa M OE30MAaCHOCTH MPU padOTe B XUMUYECKUX J1a00OpaToOpusx ¢
y4eToM ocoOeHHOcTel TPOo(hecCHOHATLHOM NeSTEIbHOCTH.

1.2 Mecto qucuuiuinnel B ctpykrype OOII:

Hucuunnuna «OxpaHa TpyJla B XUMUYECKUX J1TaO0OpaTOPHUSAX» OTHOCUTCS K JUCUUILIMHAM
4acTH, (GOpMHUPYEMOW yYaCTHHKaMU OOpa30BaTENbHBIX OTHOIICHHWH MPEIMETHOTO MOIYJS IO
npoduitro «AHanmutrueckas xumusi» 6oka b1.B.01 (b1.B.01.09).

Coneprkanue TUCHMIUIMHBI 0a3UPYyETCsl Ha 3HAHUAX OPraHUYECKON XMMHH, 0€301MacHOCTH
YKU3ZHEJEATEIIbHOCTH, O0IIEH XUMUU, U3YUYEHHBIX HA MPEAbIAYIINX Kypcax.

1.3 IncuuniimHa HanpasJjeHa Ha popMUpoBaHHe cJieaylmux komnereHuuii: YK-8:

- YK-8. Cniocoben co3niaBaTh U MOAJEPKUBATh B MMOBCEAHEBHON *KU3HU U B IMpodeccuo-
HAJIHOW JIESTEIFHOCTH O€30MacHbIe YCIOBUS KU3HEACATEIILHOCTH Il COXPAHEHUS TPUPOTHOM
cpensl, obecreyeHrs] YCTOMYUBOTO Pa3BUTHs OOIIECTBA, B TOM YHCIE MPU YIPO3€ U BOSHUKHO-
BEHHUH YPE3BBIYAWHBIX CUTYyallnii M BOCHHBIX KOH(IMKTOB, MHIUKATOPAMHU JOCTIKEHHUS KOTOPOU
SBIISETCS:

¢ YK-8.1 3nakoM c o01eit XxapakTepucTUKON obecrieueHus: 0€30MacHOCTU M yCTOWYHBOTO
pa3BUTHS B Pa3WYHBIX chepax KHU3HENEATSIbHOCTH; KiIaccu(uKaue Ype3BbIYaliHbIX CHUTYya-
U BOGHHOTO XapakTepa, MPHUHIMIIAMUA U CHOCO0aMU OpraHU3aliy 3allUThl HACETICHHUS OT
OIIaCHOCTEW, BO3HUKAIOIINX B MUPHOE BPEMS U IIPH BEICHUH BOCHHBIX JICUCTBUM;

¢ YK-8.2 OnenuBaer BepOSATHOCTh BOZHUKHOBEHHUS TOTCHIIMATBHON OMACHOCTH B IOBCE-
JTHEBHOH XU3HHU U NMPO(ECCHOHATLHON JEATEIIEHOCTH U PUHIUMAET MEPHI 0 €€ MPeayIpeKae-
HUIO;

¢ YK-8.3 [IpumeHsieT OCHOBHBIE METObI 3aLIUTHI MIPH YIPo3€ U BO3HUKHOBEHHH UYPE3BbI-
YaifHBIX CUTYalliii 1 BOCHHBIX KOH()JIMKTOB B MOBCEAHEBHOM KU3HHU M IPOPEeCcCHOHATLHON Jesi-
TEJIbHOCTH.

1.4 TlepeueHb MJIAHUPYEMBIX Pe3yJILTATOB 00YYeHHUSI.

B pe3ynbrare u3ydeHus AUCHUILTUHBI CTYI€HT JOJDKEH

- 3HATh:

® TEOPETUYECKHE OCHOBBI MPOM3BOJICTBEHHOW 0€30MacHOCTH, METO/BI OE30MaCHOTO B3au-
MOJICHCTBHUS YeI0BEKa C TEXHUYECKHMMHU CUCTEMaMH Ha TPOU3BO/ICTBE;

® UCHTU(UKALIMIO TPABMUPYIONIUX, BPEAHBIX (PaKTOPOB MPOU3BOICTBEHHOM CpeJibl;

e 001IMEe HOpMAaTHBHbIE TpeOOBaHUS OE30MACHOCTH, OTHOCSIIMECS K TEXHOJOTHYECKUM
IpoLeccam U MPOU3BOJICTBEHHOMY 000pY/10BaHUIO;

® HOPMATHBHO-TIPaBOBOE oOecreueHne 0e30nacHOCTH TPy Aa.

® OCHOBBI OXPaHBI KH3HH U 37I0POBBSI;

e [IpaBMJIa 10 OXpaHe TpyAa U TpeOoBaHUs K 6€30MaCHOCTH 00Pa30BaTENILHON CPEIbl;

- YMeTh:

® OIICHUTH YPOBHH PUCKA TIO OMACHOCTSM, KOTOPBIE MOTYT MPOSIBUTHCS TIPU IKCIUTyaTalluu
Pa3IMYHOTO MPOU3BOICTBEHHOTO 000PYyI0BaHUS; BBIOPATh METOBI 3alIUTHI OT MPOU3BOJICTBEH-
HBIX OMIACHOCTEH, XapaKTEPHBIX JIJISl pa3IMYHBIX TEXHOJIOTHIA,

e BEIOpaTh criocoObl oOecrneueHus: KOM(POPTHBIX YCIOBUN pabouelt cpebl;

- BJaJeTh:

® IOHATUHHO-TEPMHUHOJIOTUYECKUM alIapaToM B 00JacTH OXpaHbl TPY/a;

® 3aKOHOJIATENIbHBIMU aKTaMU 1 HOPMaTUBHO-TEXHUYECKOH 0a30ii;

® HaBBIKAMU ONTHMHU3AIMH MPO(PECCHOHANBHON NEATENbHOCTH B IENAX oOecriedeHus: ec
0e30IMacHOCTH;

® TEXHOJIOTUSIMH U CPEJCTBAMU 0OecreueHus: 0e30MacHOCTH B MPOU3BOJCTBEHHBIX YCIIO-
BUSIX;



1.5 O0mas Tpya0eMKOCTh JUCHMILVIMHBI «OXpaHa TPyaa B XMMHU4YECKHUX J1a0opaTopu-

sIX» cocTaBisieT 2 3aueTHbIx eaunuil (nanee — 3E) (72 vacos).

[Tporpamma npexycMaTpuBaeT U3y4eHUE MaTepuasia Ha JIEKIUAX U JJa0opaTOPHBIX 3aHSATHU-
ax. [IpenycMoTpena camoctosiTenbHast paboTa CTy/I€HTOB 110 TeMaM U paszenam. [IpoBepka 3Ha-

HU ocyIecTBIseTCs PPOHTAIBHO, HHAUBUYATbHO.
1.6 O0beM AMCUUNIUHBI M BU/IbI YUeOHOH 1esITeIbHOCTH

O0beM THCHMILIMHBI M BUAbI Y4€0HOI 1eATeJTbHOCTH

By yueOHoi padoThl Bcero yacoB 6 cemecTp
OO01m1as TpyJ0€MKOCTh 72 72
AynUTOpHBIE 3aHATHS 44 44
Jlexnun 20 20
JlaboparopHbie pabOTHI 24 24
CamocTtosTenbpHas paboTta 28 28
Bu ©TOroBOro KOHTpOJISL: 3a4yeT

2 YYHEBHO-TEMATHUYECKOE IINTAHUPOBAHUE

YyeOHo-TeMaTHYECCKUH IIJIAH

Ne HaumenoBanue Tem Bcero AyauTOpHBIE Camocro-
(pa3neJioB) 4acoB 3aHATHS siTeJIbHASI
Jleknun | JlagopaTtopHbie | paboTa
3aHATHS

IIpaBoBbIe U OpraHu3amnu- 20 8 - 12

1 OHHBbIE OCHOBBI OXPaHBI TPY-
Ja B XUMHMYECKOoii J1abopaTto-
pun
OCHOBBI 3aKOHO/IaTEIHCTBA 00 5 2 3
OXpaHe TpyJa.
Opranuzanus o0ydenus 6e3- 5 2 3
ONaCHOCTH Tpyaa. Buasl uH-
CTpYKTaxa.
Tumossie TpeboBaHMsI 110 O€3- 5 2 3
OMACHOCTH TPY/Ja.
PaccinenoBanue u yder 5 2 3
HECYACTHBIX CITy4aeB.

2 OCHOBBI TEOPUH MTPOU3BO/I- 15 2 10 3
CTBEHHOI1 0€301aCHOCTH
HaronansHas 6€3011acHOCTh 4 1 3

u iemorpagudeckue npooie-
Mbl. COBPEMEHHOE COCTOSTHUE
0€30I1aCHOCTH U YCIOBUH TPY-
Ja

HccnenoBanne MUKpOKIUMaTa 5 1 4
B TIPOM3BOJICTBEHHBIX TIOME-
ICHUSX

KoHTposnb 3arps3Henus Bo3- 4 4
ayxa

UccnenoBanue npousBo- 2 2
CTBEHHOTO IITyMa M 3BYKOU30-
JUpYIOIIEei cToCOOHOCTH He-
KOTOPBIX KOHCTPYKIIMI




MeTtoasbl U cpeiCTBA MOBbI- 10 2 4 4
3 1eHus 6e30MacHOCTH TeXHO-
JIOTHYECKHUX MPOLECCOB
WNnentudukanus u Bo3nei- 4 2 2
CTBHUE HA YEJIOBEKA HETaTHB-
HBIX ()aKTOPOB IIPOU3BO/I-
CTBEHHOU Cpelbl
Ouenka 3¢(HeKTUBHOCTH TI0- 6 4 2
TJIONIAOIINX 3aBEC MPU UH-
(bpakpacHbIX U3TYYEHUSIX
Be3onacHoe B3aumojeiicTeue 13 2 8 3
4 YyeJIoBeKa ¢ TEXHHYEeCKMMH
CHCTEMAMH HA MPOU3BO/JICTBE
3amura yenoBeka ot pusnuye- 5 2 3
CKHX, XUMUYECKHX, OMOJIOTH-
YEeCKMX HEraTUBHbBIX (PAKTOPOB
HccnenoBaHue OCBEIIEHHOCTH 2 2
paboyux MecT
3auuta o CBY-u3nyuenust 2 2
HccenenoBanue CONpoTUBICHUS 4 4
3a3eMJISIOIIUX YCTPOHCTB
OO6mue Tpe6oBanus 6e3- 14 6 2 6
5 ONACHOCTH TPY/AAa B XUMHYe-
CKOMi J1abopaTopuu
OO0mue npaBuIIa MOBEICHUS B 4 2 2
XUMHUYECKOH J1abopaTopuH.
DOnekTpo0e30nacHOCTh U TO- 4 2 2
JKapHasi 0€30MacHOCTh B XH-
MHUYeCKOU J1ab0opaTopuu.
TpebGoBaHMsI XUMUYECKOH J1a- 4 2 2
Oopatopun B 00pa3oBaTeib-
HBIX YUPEIKICHHIX
Onenka ycnoBuii Tpyia B 2 2
MPOMBIIIIJICHHOCTH
HToro 3a cemectp 72 20 24 28
UTOro 72 20 24 28
HNHTepakTHBHOE 00YUY€eHHe MO TUCIUIINHE
Ne HaumeHoBaHue TeM (pa3aesioB) Bun dopma Kou-
3aHATHUSA HHTEPAKTUBHOIO BO
3aHATHSA 4acoB
1. | OcHOBHI 3aKOHOJATENbCTBA 00 OXpaHe JIK Jlexuus-aucKyccus 2
Tpyna
2. | PaccnemoBanme u yd4eT HECYACTHBIX JIK Jlexuus ¢ ommbkamu 2
CITydaen
3. | MccnenoBanne MHKpOKJIMMaTa B MpO- JIP PaboTa B ManbIix 4
W3BOJICTBEHHBIX TIOMEIICHHSIX rpynmnax
4. | 3amuTa yeraoBeKa OT (PU3MUECKHUX, XU- JIK Jlexuusi-Oecena 2
MUYECKUX, OWOIIOTUYECKUX HETaTHB-
HBIX (haKkTOpOB
5. | MccnenoBanue OCBEHICHHOCTH pabo- JIP PaboTa B MaJIbIxX 2




YUX MECT rpymnmax

6. | 3amwura ot CBY-u3nmydeHus JIP Pabora B manbix 2
rpymnmnax

UTOro 14

3 COJIEP)KAHUE TEM (PA3/EJIOB)

1. [IpaBoBbIe M OPraHU3aNMOHHbIE OCHOBBI OXPAaHbI TPY/AA B XMMHUYECKOI J1adopaTopun

OcHOBBI 3aKOHO/IATEJIBCTBA 00 OXpaHe TPyAa. 3aKOHOIATEJIbHBIE U HOPMAaTUBHBIE AKThI
o oxpaHe Tpynaa. 3akoH P® 06 oxpane Tpyna. TpymoBoii moroBop. Pabodee Bpems u Bpems
orabixa. OOmMe mpaBuia oXpaHbl TpyZa. BuUIsl OTBETCTBEHHOCTH 3a HAapyLICHHE 3aKOHOJa-
TeNbCTBA MO OXpaHe Tpyaa. HopMaTuBHO-TeXHUYECKas JOKyMEHTAIUs o oxpaHe Tpyaa. Ctan-
maptusanus B obnactu oxpaHsl Tpyna. Cucrema cranmaptoB OeszomacHoctu Tpyaa (CCBT).
Crangaptel npeanpusatuii o 6ezonacHoctu Tpyaa (Ctll CCBT). HopmaTuBHbIE TOKYMEHTHI IO
oxpaHe TpyJa B cucteme oOpasoBaHus. CTpyKTypa yNpaBi€HHs M OpraHu3allud paboThl IO
oXpaHe TpyJaa B cucteme oOpazoBaHusi. OCHOBHBIC HAIpaBJICHUS PaOOTHI MO OXpaHe TpyAa B
nikosie. HopmatuBHbIe JOKYMEHTBI IO OXpaHE TPyJla B XUMUYECKOM 1abopaTopuH.

Opranu3anus o0yyenus 6esonacHocTu Tpyaa. Buasl mHeTpykTaxka MHCTpyKTHpOBa-
HUE U o0yueHue 0e30MacHOCTH TpyAa (BUbI, COJEp)KaHUE, IEPUOJUUYHOCTDb, JOKYMEHTALIMS).
OcoOenHoct 00yueHHUs: 0€30MacCHOCTH TpyJa UIKOJIBHUKOB. BUABI MHCTPYKTa)ka: BBOJHBIA,
NEPBUYHBIN Ha pabouyeM MecTe, MOBTOPHBIN, BHEIUIAHOBBIN U LieneBol. [lopsanok nposenenus,
NePUOANYHOCTh MHCTPYKTaxka. [IporpaMMa BBOJHOTO M MEPBUYHOTO MHCTPYKTaxa. JKypHaisl
MHCTpPYKTaxa.

Tunosble TpeGoBanus Mo 0e30MacHOCTH TpyAa. HopMaTuBHBIE TUIOMIAAN TOMEIICHUH
naboparopuii, kabnHeToB. TpeboBaHust K MeOenu, ee pa3MeIIeHUI0, OKpacke  yOopke mome-
meHuit. O6ume TpeboBaHUs TEXHUUECKOM dcTeTHKH. JJoKkyMeHTanus 1Mo oXpaHe TpyJa B y4eo-
HBIX KaOuHeTax. AnTeuka nepBoi nomoiy. Buasl Ipon3BOACTBEHHBIX OMACHOCTENW B y4eOHBIX
nabopaTtopusax u kaOuHerax. OOue Mepbl 0€30MaCHOCTH MPU MPOBEIEHUH MPAKTHUYECKUX 3a-
HATAN. [IeNCTBUS yUUTENS U yHalllUXCs B aBApUUHOW CUTYyalUH.

PaccaenoBanmne u y4er HeCYACTHBIX Ciay4daeB. BBl U IPUYMHBI IPOU3BOICTBEHHOTO
TpaBmMaTtu3Ma. [lopsaok paccienoBaHusi U ydeTa HeCHacTHBIX ciaydaeB. [lopsaok cocTaBieHus
aKTOB O HECYACTHBIX citydasix. OTUeThl O TpaBMaTU3ME U 3a00JI€Ba€MOCTH.

2. OcHOBBI TEOPHH NPOU3BOACTBEHHOM 0€30I1aCHOCTH

Hanmonanshas 6e3onacHOCTh U aeMorpadudeckue mpodiaembl. COBpeMEHHOE COCTOSTHUE
6e30MacHOCTH M yciaoBui Tpyaa. [IpyunHbl HU3KOTO ypOBHS 0€30MacHOCTH W HEOJIAronpusT-
HBIX yciioBul TpyZaa. ConuaibHO-3KOHOMUYECKHE NpuuuHbl. [lonutndyeckue u rocynapcTBeH-
HOYTpaBJiIeHYeCKHe NPUYMHBI. be30nacHOCTh U uenoBeueckuit pakTop.

I/ICCJ’[C}]OB&HH@ MHKPOKJIMMAaTa B IIPONU3BOJACTBCHHBIX ITOMCIICHUAX. KOHTpOJ'IB 3arps3He-
HUS Bo3ayxa. VccrenoBanue MpOM3BOJICTBEHHOTO IIyMa M 3BYKOM3OJIMPYIOLIEH CIIOCOOHOCTH
HEKOTOPBIX KOHCTPYKLUH.

3. MeToabl 4 CpeACTBA MOBbIIIEHUA 0€30MIACHOCTH TEXHOJIOIMYECKUX MPOLECCOB

Wnentudukanus 1 Bo3ACHCTBHE HA YeJIOBEKa HETaTUBHBIX (DaKTOPOB MPOU3BOJICTBEHHOM
cpenpbl. OnacHple MeXaHUYeCcKue (DaKTOPhl: MEXaHWYECKUE TBMKCHUS U ICUCTBUS TEXHOJIOTHYE-
CKOTO 000pYyJOBaHMSI M WHCTPYMEHTA, MOABEMHO-TPAHCHIOPTHOE oOopynoBanue. Dusnueckue
HEraTUBHBIE (PAaKTOPBI: BHOPOAKYCTHUECKHE KOJIEOAHUS, JIEKTPOMAarHUTHBIC TIOJISI U U3JTyUYEHUS
(HEMOHU3UPYIOIINE), NOHU3UPYIOLINE H3IYYCHUS, DIIEKTPOUECKUNA TOK. XUMUYECKUE HETaTHB-
Hble (aKTOPHI (BpeIHBIE BEIIECTBA): KIaCCH(UKAINSA U BO3JICUCTBUE BPEAHBIX BEIECTB HA Ue-
JIOBEKa, TUTUEHUYECKOEe HOPMUPOBAHUE COACPKAHUS BPEIHBIX BEIIECTB B BO3MyXe paboueii 30-
Hbl. OcHOBHBIE (DaKTOpBI KOMIUIEKCHOTO XapakeTpa. OneHka 3¢ (EeKTUBHOCTH MOTJIOMIAOIINX
3aBec NMPU HHPPAKPACHBIX U3TYUCHHSIX.



4. Be3onacHoe B3auMo/eliCTBHE YeJ0BeKa C TEXHHYECKMMH CHCTEeMaMHU Ha NPOU3BO/JCTBE

3amura 4eaoBeka OT (PU3MUECKUX, XUMUYECKUX, OMOIOIHYECKUX HEraTUBHBIX (PaKTOPOB.
HccnenoBanue ocBenieHHOCTH pabounx mect. 3ammra o CBU-n3nyuenus. 3ammra yenoBeka ot
ONaCHOCTH MEXaHWYECKOT'0 TPABMUPOBAHUS. 3alIUTa OT ONACHBIX (PAKTOPOB KOMIUIEKCHOTO Xa-
paktepa. Ob6ecnieueHrne KOMPOPTHBIX YCIOBHM sl TPY0BOM nesTenbHOCTH. [Icuxodusnonoru-
YecKHe U 3prOHOMHUYECKHE OCHOBBI Oe3omacHocTu Tpyzda. IlepBas nomoips nocrpagasumM. O6-
1IYe IPUHLUIIBI OKa3aHMs NIEPBOM MOMOIUM MOCTpaaaBmuM. IIpuemsl okazaHus nepBoiu OMO-
um. MccnenoBanue cOnpoOTUBIICHUS 3a3€MIIIFOIIMX YCTPONCTB.

5. O0mue TpedGoBaHUs 0€30MMACHOCTH TPYAAa B XUMHYECKOM J1adopaTopuu

OO0uue npaBu/a NoBeJeHUs1 B XUMUYecKoii 1adopaTopuu. [IpaBuna 6e30macHOCTH TpU
ybopke xumuyeckoit snaboparopuu. IIpenorspamenue orpasienuil. Knaccuduxanusa xumuye-
CKHX BEIIECTB 10 CTENEHM BO3JEHUCTBUSA Ha opraHu3M. OCTpble U XPOHUYECKHE OTPABIICHUS.
Mepb! Ipe1oCTOPOKHOCTHU NIPU PA3IUUHBIX MYTAX MOCTYIUIEHUS BPEAHBIX BEILIECTB B OPraHU3M.
XpaHeHue peakTHBOB. XpaHEHUE B JIAOOPATOPHBIX CKIIA/IaX U B KJIAIOBBIX. XpaHEHHE B paOOUnX
nomerienusx. PacacoBka peaktuBoB. PacdacoBka TBEpAbIX peakTuBOB. PacdacoBka xuako-
cteil. PachacoBka opraHnueckux pacTBOPUTENIEH.

J1IeKTP00E30NACHOCTDh H MOKAPHas 0e30I1aCHOCTh B XUMHMYeCKOil jadopaTopuu. Or-
HETYLIUTENN. YTJIEKUCIOTHbIE OTHETYLIUTENU. PydHble IOPOIIKOBbIE OTHETYIINTENIN U OTHETY-
niamue nopowky. [IeHHble 1 BO3AYIIHO-IIEHHBIE OTHETYIIUTENH. Jpyrue oruerymamue cpe-
CTBa.

Bona. AcbectoBoe nosnotHo. [lornoturenu ans cobopa nmponusmuxcs [K. OcoGeHHocTH
TYLIEHUS] HEKOTOPBIX TUIIOB II0’KAPOB U 3aropaHui. TyllIeHHe OAeK/bl Ha yenoBeke. JlercTBus
IpY BO3HUKHOBEHUH 3aropaHusi B BHITSDKHOM 1Kady. Microunuku snekrpoonacHocTH. [eiicTBue
AIIEKTPUYECKOTO TOKA HAa OPraHU3M YeJIOBEeKa. 3aluTa OT MOPAKEHUS IEKTPUUECKIM TOKOM.

TpeOoBanus Kk XMHMHYECKOI J1a00paTOPpUM B 00pa30BaTeIbHBIX yupe:xaeHusax. Canu-
TapHO - TEXHUYECKHe TpeOoBaHUs K yueOHbIM KaOuHeTam (y1abopaTopusim). JlelicTBUe BpeIHbIX
BEIIIECTB Ha opraHusM uesoBeka. [IpenensHo nomyctumble koHieHTpauuu (IT1K) BpenHbix Be-
IIECTB, KJacchl onmacHocTy BemiecTB. OOue Mephl MPEeIOCTOPOKHOCTH MpU padoTe ¢ razaMu
npu armochepHoMm aaBneHuH. Pabora ¢ ra3oBbiMu OamnoHamu. Pabora ¢ jJerkoBocIiaMeHso-
muMucst kuakocTsMu. [lpuemsl pa6otel ¢ pactBopamu AOC. TymieHue ropaimx amoMUHANROP-
raHWYecKHX coequHeHui. Pabota co menounsiMu MetaiuiamMu. PaboTa ¢ pryThio. JlemMepkypusa-
1Sl TOMELIEHUH, annaparypbl U MOCYIbI.

Onenka ycinoBHil Tpy1a B IPOMBILIUIEHHOCTH.

4 METOANYECKHUE PEKOMEHJAIIUU (YKA3ZAHUA) 1JIA CTYAEHTOB
MO N3YYEHUIO JUCHUTIJIUHBbI

Juctumnnmaa «OxpaHa Tpyia B XUMUYECKUX JTa00paToOpusix» - OJHA U3 BAKHBIX JHUCIIU-
IUTHH, OIPEACISAIONUX yPOBEHb MPOPECCHOHATBHONW TOJATOTOBKH OYAYIIEro CIEIUAIHCTA.
HyHO Takke y4HTHIBaTh, YTO MMEIOIIHECS Y4eOHbIE TTOCOOUS MOTYT HE COOTBETCTBOBATH TIO
CBOEMY COJIEP)KaHHIO JEHCTBYIONIMM HOPMATHBHBIM TPEOOBaHUSM 0€301aCHOCTH, KOTOPHIE TIO-
CTOSIHHO U3MeHsTca. [1o3ToMy psii BOMPOCOB MPOM3BOJCTBEHHOW O€30MACHOCTH CTYACHTY
HYXXHO H3y4YaTb IIO HeﬁCTBYIOHIHM HOPMATUBHBIM JOKYMCHTAaM. PCKOMCH}IyeTCﬂ IIOCCUICHHUC
BCEX BHJIOB 3aHSTHH, BeeHME KOHCIIEKTOB, UTO, KaK MOKA3bIBAET OMBIT, CIIOCOOCTBYET Oolee
MOJTHOMY M TIPOYHOMY OCBOCHHIO TUCIHUIUIMHEL JlaGopaTtopHble pabOTBI MPOBOJATCS MO y3J10-
BBIM M HanboJiee CIOXHBIM BOIpocaMm (Temam, paszzienaM) yueOHoi mporpammbl. OHH MOTYT
OBITH MIOCTPOCHBI KaK Ha MaTepuase OJTHOM JICKIIUH, TaK M Ha COJCPKaHUN 0030pHOM JICKITUH, a
TakKe MO ONpeAeNCHHONW TeMe 0e3 YTeHHs MpeABapUTENbHON JIEKIUU. | TaBHast M OMpeaensio-
masi 0COOEHHOCTH JIH000# J1abopaTopHOI pabOTHI - HATMYKE FJIEMEHTOB CAMOCTOSITEIIBHOM pabo-
Thl, AUAJIOTa MCKAY NpCoAaBaTCiIEM U CTYJACHTAMU U CaMUMU CTyACHTAMMU. Hy)KHO C caMoro
Hayayia MpuooOpeTaTh OMbIT pabOThl ¢ HOPMATUBHBIMHU MPABOBBIMU aKTaMH B 00siacTh Oe3orac-



HOCTH XHM3HEAEATEIbHOCTH, HAaKaIUIMBAaTh 3TU JOKYMEHTHI B 0a3aX JaHHBIX HA 3JICKTPOHHBIX H
OyMaKHBIX HOCUTEJISX.

B xaxxnoit Teme naHbl yueOHO-METOIMUECKIE MaTepHalIbl JICKIIMOHHOTO Kypca, BKITIOYalo-
IMe IJIaH JIEKIUH 10 KaXKI0H n3ydaeMoi TeMe M 0COOEHHOCTH M3y4aeMOro MaTepHaia, IpuBO-
JMTCSl CHMCOK OCHOBHOW M JOTOJIHUTEIBHOW JIUTEPATYpPhl; MPEACTaBICHBI 33aJaHus Ul caMo-
CTOATCIIbHOTO H3Y4YCHHA MPCAMCTA, BAPHUAHTBI KOHTPOJIBHBIX pa60T, HUTOI'OBBLIC KOHTPOJIBHBIC
TECTBI, KOTOPBIE TO3BOJISTIOT IPOBEPHUTH YPOBEHb YCBOCHHS M3Y4eHHOTro Martepuana. KoHTposb-
HBIE TECTBI COJIEPXKAT 3aJlaHMs PA3HOTO COJEPKAHHUS U YPOBHS CIOKHOCTHU, YTO IMO3BOJISET JI0-
CTOBEPHO OIICHUTH MTOJHOTY 3HAHUH CTYAECHTOB.

Ocoboe MecTO B CTPYKTYpe AUCHUILUIMHBI 3aHUMAET JTAOOPaTOPHBIN MPAKTUKYM, BBITIOIHSI-
eMbIi BO BpeMs JIAOOpAaTOPHBIX 3aHATUH B CIENMAIN3UPOBaHHOW jaboparopun kadenapsr Oes-
OTAaCHOCTH XHU3HenesATeNbHOCTH. CTyIEHTHI BBIMOIHAIOT JIA0OpaToOpHbIe paboThl B OpUragax 1o
2 yenoBeka. /Iy ka0l OpHurazpl Ha MEPBOM 3aHATHH ONPENENISCTCS WHIUBUIYATbHBINA IUIAH
pabotsl. Takxe Ha IepBOM J1TAOOPATOPHOM 3aHSTHH ITPOBOAUTCS HHCTPYKTAX MO OXPaHE TPyJia C
00s13aTeNbHON MOANKCHIO CTYJICHTOB B JKypHaJle YCTaHOBICHHOH (opMmbl. B mporecce nHCTpyK-
Ta)ka CTyJIEHTaM OOBSCHSIOTCS LENU U 33/1a49H JJA0OPATOPHOTO MPAKTHKYMa, KOTOPBIE 3aKII0Ya-
I0TCS, MPEXJIe BCEro, B MPHOOPETEHUN HABBIKOB IOJIb30BaHUS MPUOOpaMH KOHTPOJS paboueit
Cp€abl, UCCICAOBAHUU 3(1)(1)€KTI/IBHOCTI/I PA3IMYHLIX TEXHUYCCKUX CPCACTB 3alllUTHI. W3naraercsa
HOPSIIOK JIOMYCKa CTYACHTOB K BBIINOJIHEHHUIO JTA0OPAaTOPHBIX paboT (HEOOXOAMMOCTh TIpeIBapu-
TEJILHOM MOATOTOBKH, KOTOpasi MPOBEPSETCS HA aBTOMATU3UPOBAHHOM 00ydaroieM U dK3aMeHa-
moHHoM Komiuiekce AOK), TpeOoBaHus K 0OPMIIEHUIO OTYETOB IO BBIIOJIHEHHBIM paboTaM.

[Ipexxne ueM NpUCTYNUThH K BBIIOJHEHUIO 33JJaHUI /I CAMOKOHTPOJIS, CTyIGHTaM Heo0-
XOJMMO HM3YUYMTh PEKOMEHJIYeMYI0 M0 KaxXJod Teme nuteparypy. OOmui cnucok ydeOHOU u
y4eOHO-METOIUYECKON JTUTEepaTyphbl MPEICTaBICH B OTACIHHOM pasjelie JaHHOW MpPOTpPaMMEI.
Kpome Toro, B MaTrepuanax mo moJAroToBKe M0 KaXKI0W TeMe yKa3aHa OCHOBHAS M JIOTIOJHUTEIb-
Hasl TUTEepaTypa.

YuyeOHO-MeToANYeCKOe o0ecTeYeHrne CaMOCTOSITeIbHON PadoThI
CTYA€HTOB MO JUCIUILINHE

KoumuectBo
4acoB, B CO-
e HaumenoBanue ®opMbI/BH/IBI CAMOCTOSI- OTBETCTBHH C
B paszaena (TemMbl) TeJbHOM PadoThI y4eOHo-
TeMaTu4e-
CKHM ILNIAHOM
IIpaBoBble M OpraHu3alMOHHbIE 12
1 OCHOBBI OXpPAaHbI TPYJAa B XUMH-
4yecKoi JJabopaTopumn
N3y4yeHne oCHOBHOH JIUTEpa- 3
TypbI
11 OCHOBBI 3aKOHOJATEIHCTBA 00 N3y4yeHue nONONIHUTEIBHON
OXpaHe TpyJa. JTUTEpPaTyphl
KoHcnektupoBanue n3ydeH-
HBIX UICTOYHHKOB
N3y4yeHne oCHOBHOH JIUTEpa- 3
TypbI
12 Opranuzanus o0yyenus 6e3onac- | M3yueHue qOMOTHUTEIHHON
' HOCTH TpyZJa. Buael HHCTpyKTaxa. | JIATEepaTypbl
KoHcnektupoBanue n3ydeH-
HBIX UICTOYHHKOB
N3y4yeHne oCHOBHOH JIUTEpa- 3
13 Tunossie TpeboBanus 1Mo Ge3ormnac- TypbI
HOCTH TpyJa. .
M3y4yeHne JONOIHUTEIbHON




JIUTEPaTyphI
KoHcnexktupoBanue n3y4eH-
HBIX HCTOYHUKOB

N3ydyeHue ocHOBHOM JUTEpa-

TYpbI
14 PaccnenoBanue u yuet HecuacTHBIX | M3yueHHe TOMOTHUTENBHOM
' CIIy4aeB. JUTEPATypBI
KoncnektupoBanue uzydeH-
HBIX UICTOYHHUKOB
2 OcHOBBI TEOPHH NPOU3BO/I-
CTBEHHOI1 0e30MacHOCTH
N3ydeHue ocHOBHOM JUTEpa-
HanmonaneHast 6€301macHOCTh U TypbI
21 nemorpaduueckue npobiemsl. Co- | M3yueHune TOMOTHUTENBHOM
' BPEMEHHOE COCTOSIHUE 0€30MacHO- | JIUTepaTyphl
CTH U yCIIOBUH Tpyia KoncnektupoBaHnue uzy4eH-
HBIX UICTOYHHKOB
Metoabl 1 cpeIcTBa MOBbILLIEHUS
3 0e30M1aCHOCTH TeXHOJIOTHYeCKHX
NpoLEeccoB
N3yueHnne oCHOBHOM JuTEpa-
. TypbI
Wnentudukanus 1 Bo3aelcTBHUE HA P .
W3y4eHue nOnoNHUTEIbHON
3.1 | yenoBeka HEraTUBHBIX (PAKTOPOB
. JTUTEPaATYyPHI
MIPOU3BOJICTBEHHON CPEIbI
KoHcnektupoBanue u3ydeH-
HBIX UICTOYHHKOB
N3yuenne oCHOBHOM JuTepa-
TypbI
N3ydeHue nonoIHUTENLHON
Onenka 3(peKTUBHOCTH MOTJI0- Y
JTUTEPaTyPHI
3.2 | maronmx 3aBec mpu uHppakpac- o
Odopmiienne nabopaTopHOH
HBIX U3TyUYSHUSIX
paloThI
[TonroroBka oTtuera mno jiado-
paTopHoii paborte
Be3onacHoe B3aumojeiicteue ye-
4 JIOBEKA ¢ TEXHUYECKHMH CHUCTe-
MaMH HA IPOM3BO/ACTBE
N3yueHnne 0CHOBHOM JuTEpa-
TypbI
3ammTa yenoBeKa OT PU3HIECKUX, yp N
N3ydeHue nOMoNMHUTEIBHON
4.1 | XUMUYECKHUX, OMOJIOTMYECKHUX
JTUTEPATYPHI
HEraTUBHBIX (PAKTOPOB
KoHcnektupoBanue n3ydeH-
HBIX UICTOYHHKOB
O0mme TpedoBaHNs 0e30MACHO-
5 CTH TPyJIa B XUMHUYECKOIi 1a00-
paTopuu
N3y4yeHne oCHOBHOH JIUTEpa-
TYpPbI
51 OOmre mpaBuia moBeneHus B Xxu- | M3yueHue qOMOTHUTEIHLHON

MUYECKOU JTabOpaTOpUH.

JUTEPATyphI
KoHcnektupoBanue u3ydeH-
HBIX HCTOYHHKOB




N3y4yeHne oCHOBHOH JIUTEpa- 2

TYpbI
DneKTpoOe30MacHOCTh U MOKapHas .
. W3y4eHnne nOmoTHUTEILHON
5.2 0€30IIaCHOCTh B XUMHYECKOU Jia-
JUTEPATYPBI

Ooparopuu.
KoHcnexktupoBanue u3y4deH-

HBIX KICTOYHHNKOB

N3y4yeHune oCHOBHOH JITepa- 2
. TYpBbl

TpeboBanust K XUMHUYECKOH J1a00- P .

W3ydenne qOMOTHUTETHHON
5.3 | paropuu B 00pazoBaTeIbHBIX

JUTEPATyphl

YUPEKACHUAX
KoHcnexktupoBanue u3y4deH-
HBIX HCTOYHHKOB

UTOro 28

5 HPAKTUKYM 1O JUCHUIITIMHE
Tema «OcHOBBI TEOPUH NPOM3BOACTBEHHOM 0€30MIACHOCTI)

JlabGopaTopHnas padora Nel-2 (4 1)
Tema: UcciienoBaHue MUKPOKJINMATA B MPOU3BOACTBEHHBIX MOMeEIIEHUIX

HeJII/I paﬁ()Tbl: HU3YYUTh IPUHOUIIBI HOPMHUPOBAHUA MHUKPOKJIIMMATA B COOTBCTCTBHUU C CAHUTAP-
HBIMU IIpaBUJIaMHU; O3HAKOMHUTCS C an6opaMH IJi1 U3MCPCHUS MMapaMCTPOB MUKPOKIIMMATa U
MMOJIYYUTb HABBIKU IMPAKTUYCCKOI'O UX NPHUMCHCHUS; HAYUUTCA aHAJTIU3UPOBATH COCTOSAHUC I1apa-
MCTPOB MHUKPOKJIMMATa U INIaHUPOBATH MCPOIIPHUATHUS 110 UX HOpMaAJIU3alluu.

TepMuHBI U OnpeiereHus
Mukpoxaumam npou3800CmeeHHbIX NoMelujeHUull — KIIMMAT BHYTPEHHEH CpeIbl 3TUX ITOMEIICHUH,
KOTOPBII onpezaensiercs CoOYeTaHHbIM JEHCTBHEM HAa OPraHU3M UeJIOBEKa KOMIUIEKCHBIX (haKTo-
POB (IMapamMeTpoB MUKPOKIUMATA).
K napamempam muxkpoxnumama oTHOCSATCS:
- memnepamypa 6030yxa, °C;,
- 81adicHOCMb 8030yxa, %o,
- CKOpOCMb 08UMCEHUSL 8030YXA, M/C;
- UHMEHCUBHOCTL MENL06020 00yyenus, Bm/m?;
- bapomempuueckoe (ammocgepnoe) dasnenue, Ila (He HOpMHUPYETCS).

IIpouszsoocmeenHvle nomewjeHus — 3aMKHYThIe MIPOCTPAHCTBA B CIHEIMAIBLHO MpEeAHa3Ha-
YEHHBIX 3/IaHUSX U COOPYXKCHHUSAX, B KOTOPBIX IOCTOSHHO (IO CMEHAaM) WMIM NEPUOIUYECKU (B
TedyeHue pabouero JIHs) OCYLIECTBISIETCS TPY10Bast AeSITeIbHOCTD JOACH.

Pabouee mecmo — y4acTok MOMEIIEHHsI, HA KOTOPOM B TeueHHe paboueil cMeHbl WK 4a-
CTH €€ OCYIIECTBISICTCS TPYOBas IEATEILHOCTh. Pab0unM MECTOM MOXKET SIBISITHCS HECKOJIBKO
YYacTKOB ITPOU3BOICTBEHHOTO TIOMEILIEHHUS.

Ilocmosannoe pabouee mecmo -MeCTO, HA KOTOPOM padOTAIOIIMI HAXOAUTCS OOJBITYIO
4acTh cBOero pabodero BpemeHu (6osee 50% unu 6osee 2 u HenpepbiBHO). Eciiu pu 3TOM pa-
00Ta OCYIIECTBISIETCS B PAa3IMYHBIX ITyHKTAaX pabodeill 30HBI, MOCTOSHHBIM pab04YnM MECTOM
cuuTaeTcs Bcs paboyas 30Ha.

Xo100HbIll nepuod 2o0a — TEPUOA TOJA, XapaKTepU3yeMblid CPETHECYTOUYHON TeMIlepaTy-
poil HapyKHOTro Bo3ayxa, paBHoi +10 °C u Huxe.

Tennvitl nepuod coda — NEPUOJ TO/1a, XapaKTEPU3yEeMbIil CPEIHECYTOUHOM TeMIepaTypoit
Hapy»Horo Bo3ayxa Beime +10 °C.
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Cpeonecymounas memnepamypa Hapys’CHO20 6030yXa — CPENIHAS BEIUYMHA TEMIIEpaTypbl
Hapy’>KHOTO BO3/1yXa, U3MEPEHHAsl B ONPEACICHHbBIC Yachl CYyTOK Yepe3 OJMHAKOBBIC MHTEPBAJIBI
BpeMeHu. OHa NPUHUMAETCS 110 JaHHBIM METEOPOJIOrMUECKON CITyKOBI.

Tennosas naepysxa cpeowvt (THC) — coueTaHHOe NeHCTBHE Ha OpPraHM3M YEJIOBEKa Iapa-
METPOB MHUKpOKJIMMATa (TeMIleparypa, BIaXKHOCTb, CKOPOCTh ABIIKEHHs BO3[yXa M TEIIOBOE
00y4eHue), BeIpakeHHOE 0 JHOUHCITIOBBIM nokazareneM (THC-unmekcom).

Paszepanuuenue pabom no xamezopusm msadxcecmu — OCYIIECTBIISIETCS HA OCHOBE MHTEH-
CHBHOCTH OOIIIMX dHEpPro3arpaT opraHu3Ma B kkai/4 (BT)

K xamezopuu | a oTHOCSTCS PabOTHI C MHTEHCUBHOCTBIO 3Heprorpat no 120 kxan/4 (10
139 BT), mpou3BoanMBIe CUS U CONTPOBOXKIAIOIIMECS HE3HAUUTEIbHBIM (PU3MUECKUM HaIpshKe-
HUeM (psi nmpodeccuil Ha MPEANPHUATUAX TOYHOTO MPUOOPO- U MAIIMHOCTPOSHUS HA YaCOBOM,
HIBEHHOM IIPOU3BOJICTBAX, B chepe ynpaBieHus, IpOrpaMMHUPOBAHNUS U T. I.).

K xameeopuu I 6 oTHOCSTCS pabOTBI ¢ MHTEHCHBHOCTBIO dHeprorpar 121-150 kkan/u
(140-174 Bt) npou3BOIMMBIC CUJIs, CTOSI MJIH CBSI3aHHBIC C XOAbOOW U COMPOBOXKIAIOIIMECS He-
KOTOPBIM (PM3HYECKUM HaIpsbKeHUeM (psia npodeccuil B noaurpaduyeckoi MpoMbIIUIEHHOCTH,
Ha MPEINPUATUSIX CBSA3H, KOHTPOJIEPHI, MACTepa B pa3IMYHBIX BUJAX MPOU3BOJCTBA U T. II.).

K xamezopuu |l a oTHOCATCST PabOTBI ¢ WHTEHCUBHOCTHIO 3Heprorpar 151-200 xkan/u
(175-232BrT) cBA3aHHBIE C IOCTOSHHON X0AB00M, IEpeMEIeHreM MEIKUX (10 1Kr) u3aenuii uiu
IPEMETOB B TIOJIOKEHUU CTOSI WM CUIS M TPEOYyIOIIUe ONpeeIeHHOTO (PU3MYECKOT0 HaMpsIKe-
HUs (psi npodeccuil B MEXaHOCOOPOUHBIX IeXaX MAIIMHOCTPOUTENbHBIX MPEANPUITUH, B IIPs-
JMIIBHO-TKAIIKOM IIPOM3BOJICTBE U T. I1.).

K xamezopuu 1l 6 oTHOCATCS PabOTBI ¢ WHTEHCUBHOCTHIO SHeproTpar 201-250 xkan/u
(233-290 BrT), cBsi3aHHbBIE ¢ X0Ab00H, MEPEMEIIEHUEM K IIEPEHOCKOM TskecTed 10 10 Kr U co-
IPOBOYKAAIONINECS YMEPEHHBIM (pU3MuecKuM HampspkeHueMm (psa npodeccuii B MEXaHH3HPO-
BaHHBIX JINTEHHBIX, MPOKATHBIX, Ky3HEUHBIX, TEPMUUECKUX, CBAPOUYHBIX I[€XaX MAIIMHOCTPOU-
TEJBHBIX ¥ METAJUTYPTHUECKUX MPEINPUSTHIA U T. 11.).

K xamezopuu 111 otTHOCATCS pabOTBI C MHTEHCUBHOCTBIO 3Heprorpar Ooijee 250 kkan/yu
(Oonee 290 BT), cBsi3aHHBIE C MOCTOSSHHBIMU NE€PEIBUKEHUSIMU, EPEMEIICHUEM U TIEPEHOCKON
3HauuTeNbHBIX (CBbImIe 10 Kr) TsokecTedl M TpeOyromue O0dbIIMX (U3MUYECKUX YCUIHH (psin
npodeccuil B Ky3HEUHBIX 1[€XaX C PyYHOM KOBKOMW, JIUTEHHBIX I[€XaxX ¢ pPy4HON HaOWBKOM U 3a-
JMBKOW OMOK MAaIIMHOCTPOUTENBHBIX U METATYpPrU4eCKUX MPEeANpHUITUI, OOJBIIMHCTBO CElb-
CKOXO3SMCTBEHHBIX PabOT | T. I1.).

MHUKpOKIMMAT B MPOU3BOJCTBEHHBIX MOMEIIEHUSAX 3aBUCUT OT TEXHOJIOTMYECKOIo Mpo-
1iecca, BHEIIHUX TOTO/IHBIX yCJIOBHH, OKAa3bIBaeT 3HAYHUTENBHOE BIMSHUE HA MPOTEKAHUE JKU3-
HEHHBIX IMPOIECCOB B OpraHU3ME YeJIOBeKa U SBJISETCS BaXXHOM XapaKTEpUCTUKON I'MTHEeHHUYe-
CKMX yCJIOBHM TpyAa.

B opranusme yenoBeka HEMPEPHIBHO MPOUCXOIAT OKUCIUTENbHbIE PEaKIMH, CBSI3aHHbBIE C
o0pa3oBaHUEM TEIIOTHL. BMecTe ¢ TeM, HempephIBHO MPOUCXOANT U €€ OT/Ia4a B OKPYIKAIOIIYIO
cpeny.

COBOKYITHOCTB TIPOIIECCOB, OOYCIIaBIMBAIOIINX TEIDIOOOMEH MEKIY OpPTraHW3MOM U BHEIII-
HEHl cpeol, B pe3ylbTaTe KOTOPBIX TEMIIepaTypa Tesa yesioBeKa MOoIeP>KUBAETCsl Ha MOCTOSH-
HOM ypoBHe (37+0,5°C), Ha3sIBaeTCS mepmopeynsayuell.

KonndecTBO TEMIOTHI, BBIIETIEMOE OPTaHU3MOM B OKPY’KAIOIIYIO Cpeay, He SBISIETCS Be-
JMYUHON TTOCTOSIHHOM, a 3aBUCHT OT TSDKECTH BBIMOJNHSIEMON pabOTHI, METEOPOJIOTHUECKUX
YCIOBUH Cpe/ibl, OJI0KEHUS TeJla U APYTHX (PAKTOPOB. Y CTAHOBIIEHO, YTO YEIOBEK B COCTOSIHUU
MOKOSI TepseT B CyTKH okoiyio 1700 xkan, paOOTHHKM yMCTBEHHOTro Tpyaa — 2500 kkai, npu BbI-
MOJTHEHUU TsDKeNo# puznyeckoit paboThl HOTEPHU TEMIOTHI MOTYT gocTurath 6000 Kkas.

Temo U3 opranu3ma BbLAESETCS MPEUMYLIECTBEHHO Yepe3 KOXKHBIM MOKpoB (10 85 %) u
B MEHbIIIEH cTerneHu yepe3 opranbl asixanus (15 %).

[Tpu BBICOKOH TemmepaType BO3AyXa M TEIJIOBOM OOJIyY€HHH KPOBEHOCHBIE COCYABI IO-
BEPXHOCTH TeJla PACHIUPSIOTCS: IPU 3TOM IIPOUCXOIUT NEpeMelieHIe KPOBU B OpraHU3Me K I0-
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BEPXHOCTH KOXH. BeiieicTBHE Takoro mepepacnpeielieHns KPOBH TEIUIO0Tada ¢ TTIOBEPXHOCTH
TCJIa 3BHAYUTCIIbHO YBCINYNBACTCA.

[lpr HU3KKX TeMIepaTypax OKPYXKaloIIero BO3IyXa KPOBEHOCHBIE COCYIBI CYXKArOTCS,
CKOPOCTh MPOTEKAHUS KPOBH 3aMEJISICTCS U OT/Ia4a TEIUIa YMEHBIIIASTCSI.

[Ipy MOHIKEHHBIX TEMIIEpaTypax ¥ WHTCHCUBHOM JIBUKCHHUU BO3IyXa MOKET MPOUCXO-
JUTH NIEPEOXJIAXKICHUE TeNIa, B PE3yJIbTaTe Yero BO3HUKAIOT MPOCTYIHBIE 32a00I€BaHMS.

Ha tepmoperyssiiuio opranu3ma OOJbIIOE BIUSHUE OKa3bIBaCT BIAXKHOCTH Bo3ayxa. OT-
HOCHUTEJIbHAs BJIAXXHOCTh Bo3ayxa W (%) onpenensiercs 3aBUCUMOCTBIO:

w =é*100
F 1

rzae: A - abcomoTHas BIAXKHOCTh BO3/yXa, T.€. KOJIMYECTBO BOJSHOrO mapa (r), coaepxa-
1ieecs B OTHOM KI' CyXOI'O BO3/yXa;

F - MakcuManbHas BJIQXKHOCTb, T.€. KOJIMYECTBO BOJSHOrO mapa (r), KOTOpOe MOXET CO-
JIepKaThCsl B OJTHOM KI' BO3/1yXa [P JAHHOM TeMIiepaType U JaBiIeHUH (PacTET pHU yYBEIUUYEHUU
TEMIIEPATYPBhI).

[ToBpIIEHHAsT OTHOCUTENbHAS BIAXXHOCTh BO3JyXa 3aTPYIHSAET TEPMOPETYIIALMIO Opra-
HU3Ma, TaK KaK 3aTpyHsET OTJauy TerJja IIyTeM HCIapeHus I0Ta C IOBEPXHOCTH KOXKHU.

Oco0eHHO HeOIaronpUaTHbIE YCIOBUS HACTYHAIOT JUIsl TEPMOPETYJISALIUN OPraHu3Ma B TOM
cilydae, KOrja Hapsily ¢ HOBBIIIEHHON BJIQKHOCTBIO B IOMEIICHUU HOJAEPKUBAECTCS BbICOKAS
Temieparypa. B 3TUX ycl0BHAX HacTynaeT yTOMIIEHHE, 3aTPYHAETCS OTAayda TeIlla IyTeM HC-
NapeHus 10Ta, HapyIIaeTcsl TEPMOpPEryJisilus opranuzma. Hapyuienue tepMoperysisiiuu BeAeT K
TSDKEJIBIM IOCIIEICTBUSM: FOJIOBOKPYKEHHUIO, IOTEPE CO3HAHUS, TEINIOBOMY YIapy.

[leperpeB opraHu3Ma MOKET BbI3BaTh 00JIE3HEHHBIE CYJ0POIH, OCOOEHHO B MKPOHOXKHBIX
MBIIIAX U U3MEHEHHE COCTaBa KPOBH.

HebnaronpustapiM (hakTOpoM MHUKPOKJIMMATAa TaKXKe SBJSIETCS TEIUIOBOE M3nydenue. VH-
TEHCHBHOCTb TEIJIOBOTO H3JTydeHHs, H3MepsieMast B BT/M?, 3aBUCHT OT COCTOSHUS (OKpacKa, Iie-
pPOXOBATOCTh) M TEMIIEPaTyphl OKPYKAIOIIMX YEJOBEKa MOBEPXHOCTEH: Orpa)kJaloIlUX KOH-
CTPYKIMH (CTEHBI, TOTOJIOK, MOJ), YCTPOHCTB (3KpaHbI U T. I1.), @ TAKXKE TEXHOJIOTHYECKOT0 000-
pyZlOBaHUS.

[Tpu TemyioBoM OOIy4YeHHMH MOpaKEHHE OpraHM3Ma OOyCIaBIMBAETCS JIEHCTBHEM JIydel
uH(ppaKpacHO! YacTu crekTpa. MakcumManbHON MPOHUKAOLIEH CIIOCOOHOCTHIO B OPraHU3M 4e-
JoBeKa 00Ja/al0T KOPOTKOBOJIHOBBIE MH(paKpacHble Jyyd ¢ AIUMHON BojHbl oT 0,76 1o 1,5
mukpomeTpa (Imxm = 10°m). HanGomee cHiibHBII HarpeB MOBEPXHOCTH KOKM BBI3BIBAIOT HH-
(bpakpacHble qyuH ¢ ATUHON BoJHBI OT 1,4 10 20 MxM. TemnyoBble U3JIydeHHs MOPAXKaIOT KOX-
HbI€ TIOKPOBBI JIUI[A U pOroBully ria3. [Ipu npoaomkuTenbHOM BO3AEHCTBUM HHPPAKPACHBIX Y-
4yel Ha HE3aIUMIICHHBIN IJ1a3 MOXET IMPOU30MTH NOMYTHEHHE XPYCTaJIMKa, U KaK CIEACTBHE —
yxyauenue 3penus. [Ipu geficTBuM Ty4rcTON SHEPTUU MOHMKAETCS KPOBSHOE JaBlIEHUE, HapY-
IIaeTCsl TEPMOPETYJISAIMS OpraHu3Ma, MPOUCXOAUT OOUIIBHOE MOTOOTHEIEHHE C MOBEPXHOCTH
koxu. HaOnromaercs u3mMeHeHne B cocTaBe KpoBU. TemmepaTypa Tejla MOXKET MOBBIIATHCS 10
38,5-39 °C.

B mpou3BoacTBEHHON OOCTaHOBKE YENIOBEK JIOJKEH MMETh HOPMAJIBHBIA TEIJI0O0OMEH C
OKpYXaroIie cpeaoi, T. €. KOJIMYECTBO TEIJIOTHI, KOTOPOE BbIPA0AThIBAET OPraHU3M B €AUHUILY
BpPEMEHH, JIOJDKHO OBITh PAaBHO KOJIMYECTBY TEIUIOTHI, OTBEJIIEHHOTO OT HEr0 B OKPY’KAIOIIyIO
cpeny. ToOJbKO B 3TOM cilydae KOMIUIEKC METEOPOJIOTHYECKUX (PAKTOPOB BOCIIPUHUMAETCS YeIIo-
BEKOM KakK OIIyIleHHe TEIIOBOro KoMdopra.

HopMmupoBaHnue napaMeTpoB MUKPOKIMMATa B MPOU3BOJICTBEHHBIX TOMELIEHHSIX

ITockoNBKY MCKIIIOUUTH BIMSHME MUKPOKIMMAaTa Ha 4Ye€JIOBEKa HEBO3MOXHO, TO IS IPO-
(GUIAKTUKY €ro HEraTUBHOTO BO3ACUCTBUS IIMPOKO MPUMEHSIOT NpuUHyun Hopmuposanus. Takx,
JNeNCTBYOIMMHU B P® rUrieHMYecKUMHA HOPMaMHU, PEAYCMOTPEHBL:

- ONMUMANIbHbIE MUKPOKIUMAMUYECKUe YCl06Us yCTAHOBICHHBIE IO KPUTEPHUAM OIITHU-
MaJIbHOTO TEIUIOBOTO M (PYHKLMOHAIBHOTO COCTOSIHUS yenoBeka. OHU oOecrieunBaoT odIiee U
JIOKaJbHOE ONIYIIEHUE TEIIOBOro KoM¢popTa B TeUCHHE 8-4aCOBOW paboueld CMEHBI MPU MUHH-
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MaJIbHOM HaNpsHKEHUM MEXaHU3MOB TEPMOPETYIISLMY, HE BBI3BIBAIOT OTKIOHCHUM B COCTOSTHUU
3/I0POBBSI, CO3MAIOT HPEANOCBUIKH JAJsl BBICOKOTO YPOBHS PabOTOCHOCOOHOCTU U SIBJISIOTCS
IPENOYTUTEIEHBIMU Ha pabouuX MecTax;

- donycmumvle MUKpOKIUMAMUYecKue yCcio6us yCTaHOBIEHHBIE 10 KPUTEPUAIM JOILYCTH-
MOT0 TEIUIOBOTO U (DYHKIIMOHAJIILHOTO COCTOSTHHSI YeJIOBEKa Ha Iepuo] 8-4yacoBoi paboueil cme-
Hbl. OHU HE BBI3BIBAIOT MOBPEXKICHUIN WM HAPYLIEHUI COCTOSHUS 3/I0pPOBBS, HO MOT'YT IIPUBO-
JUTh K BOBHUKHOBEHHIO OOLIMX U JIOKAJIBHBIX OIIYILEHUH TEIIoBoro JuckoMgopTa, Halpsike-
HUIO MEXaHW3MOB TEPMOPETYJISALNHU, YXYAUICHUIO CAMOYYBCTBHUS M MOHIKEHHUIO PabOTOCIIOCO0-
HOCTH. [lonycTMBIE MUKPOKIMMATHYECKUE YCIIOBUS NMPUHUMAIOTCS B ClIy4asxX, KOrja IO TeX-
HOJIOTHYECKUM TPEOOBAHMIM, TEXHUYECKUM WM SKOHOMUYECKH OOOCHOBAHHBIM NPUYMHAM HE
MOTYT ObITh 00€CIIeueHbl ONITUMAIbHBIE BETUUNHBI;

- Jonycmumbvle 8eIUYUHbL UHMEHCUBHOCU MENN08020 00.Iy4eHUs PAaOOTAIOIIX.

OnTuManbHble BEJIMYMHBI IIOKa3aTeled MUKpOKJIMMaTa Ha pabo4yux MecTax Ipo-
M3BOJICTBEHHBIX ITOMELICHUI

Kareropus pa- Ckopoctb
Temneparypa OtHocuTenbHas
[lepuon 6ot mo ypos- | Temneparypa . JBUKEHUS
3 MIOBEPXHOCTEH, | BIAXKHOCTh BO3-
roja HIO DJHEprosa- | Bo3ayxa, °C R o BO3/yXa,
C nyxa, %

TpaTt, BT M/C
Xomonusiit | la (mo 139) 22-24 21-25 60—40 0,1

16 (140-174) | 21-23 20-24 60-40 0,1

a (175-232) |19-21 18-22 60-40 0,2

116 (233-290) | 17-19 16-20 60-40 0,2

III (Gomee 290) | 16-18 15-19 60-40 0,3
Terutbrii Ia (mo 139) 23-25 22-26 6040 0,1

16 (140-174) 22-24 21-25 6040 0,1

ITa (175-232) |20-22 19-23 60-40 0,2

116 (233-290) | 19-21 18-22 6040 0,2

11 (Goxree 290) | 18-20 17-21 60-40 0,3

OTedecTBEHHBIMH M 3apYOE€KHBIMU TUTUEHHUCTAMU YCTAaHOBIIEHO, YTO MPH 3HAYUTEIHEHOM
OTKJIOHEHUH OJTHOTO M3 MapaMeTPOB MUKPOKJIMMATA OT ONTUMAIBHBIX, MOKHO MOI00paTh TaKoe
COUYETaHHE OCTATBHBIX, P KOTOPOM OXJKIAIOIINHI d3PPEKT OKPYKAIOIIET0 BO3aAyXa OYIeT K-
BHUBAJICHTHBIM ONTUMaJbHOMY. Hampumep, mpu BBICOKOW TeMITepaType MOXXHO YBEIIMYUTH CKO-
POCTh IBHKEHUS BO3/IyXa U 3@ CYET ITOTO YCHIIMTh OXJIXKAAOIMINNA dPPEKT OKPYKAIOLIETO BO3-
JyXa JI0 ONTUMAIBHBIX TIpeeNIoB. Takoro e pe3yibTaTa MOXKHO JJOOUTHCS TIOHMKECHUEM BITaXK-
HOCTH, HO B ATOM CIy4yae OXJIAKICHHE OpPTaHM3Ma YBEIHYUTCS 32 CUET MCIApEHHUs MoTa C To-
BEPXHOCTH TeJIa YEJIOBEKA.

Tabmuna

JlonycTUMbIe BeJITHYMHBI HHTEHCHBHOCTH TEIJIOBOT0 00JIyYeHHsl MOBEPXHOCTH TeJjia
padoTAIINX OT MPOU3BOICTBEHHBIX HCTOYHHKOB

O6nyyaemast TOBEPXHOCTH TeJla, HNHTEHCUBHOCTH TEILIOBOTO
% o6mydenns Br/m%, He Gonee
50 u Gonee 35

25-50 70

He 6onee 25 100

Tab6muna
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JomycTuMble BeJMYHUHBI MOKa3aTeJledl MHUKPOKJIMMATA HA padouMx MecTax MPOM3-

BOJICTBEHHBIX NOMeILeHUI

ITepu- | Karero- | Temneparypa Bosayxa, °C | Tem- OtHocu- | CKOPOCTh  JIBUKEHUS
o pus pa- nepa- TeNbHAsI | BO3JyXa, M/C
roaa 6oTr 10 Typa BJIAXK-
YPOBHIO Io- HOCTb
JHEPTo- BEpX- BO31IyXa,
3arpar, HO- %
Bt crei, °©
C
Jnanazon Jnanazon s s
HIDKE  OI- | BBIIIE  OII- Jana- Jana-
TUMAJIBHBIX | THMAJbHBIX 30Ha 30Ha
BCJIMYUH BCJIMYUH TeMIIE- TeMIIE-
paryp paryp
BO3JlyXa | BO3ayxa
HIDKE BBIIIIE
OIITH- OITH-
MaJb- MaJIbHBIX
HBIX Be- | BEJIMYUH
JINYUH He OoJiee
He OoJiee
Xo- I a (mo|20,0-21,9 24,1-25,0 19,0— 15-75 0,1 0,1
JIOJI- 139) 19,0-20,9 23,1-24,0 26,0 15-75 0,1 0,2
HBIN 16 (140-|17,0-18,9 21,1-23,0 18,0— 15-75 0,1 0,3
174) 15,0-16,9 19,1-22,0 25,0 15-75 0,2 0,4
ITa(175—- | 13,0-15,9 18,1-21,0 16,0— 15-75 0,2 0,4
232) 24,0
116(233— 14,0—
290) 23,0
III(Gonee 12,0-
290) 22,0
Ten- I a (mo|21,0-22,9 25,1-28,0 20,0— 15-75 0,1 0,2
JIBIN 139) 20,0-21,9 24,1-28,0 29,0 15-75 0,1 0,3
I6 (140- | 18,0-19,9 22,1-27,0 19,0— 15-75 0,1 0,4
174) 16,0-18,9 21,1-27,0 29,0 15-75 0,2 0,5
IMa(175- | 15,0-17,9 20,1-26,0 17,0— 15-75 0,2 0,5
232) 28,0
116(233— 15,0—
290) 28,0
[I(6omnee 14,0—
290) 27,0

B mH)XeHepHOU MpakTHKE JOBOJIBHO YAaCTO MCHOJB3YIOT HOMOTPAMMY JKBUBAJIECHTHBIX W
3 PEeKTUBHO-3KBUBAJICHTHBIX Temrneparyp. Ha Homorpamme BhiZienieHa 30Ha KoMQopTa, B Mpe-
JIeJIax KOTOpOil JIt00ble coueTaHus TeMIIepaTyphl, CKOPOCTH JIBHKEHUSI U OTHOCUTENIbHOM BIaX-
HOCTH BO3/yXa paboueil 30HbI HE BBI3BIBAIOT HApyIIEHUH (U3UOJIOTHHM U MEXAaHU3MOB TepMOpe-
TYJISIUUU OPTaHU3MA.

HenctByromumMu B Poccun HopMaMu JUisi OLIEHKU COYETAaHHOI'O BO3JIECUCTBUS IIapaMeETPOB
MHUKpPOKJIMMATa B LIEJISX OCYIIECTBICHHSI MEPOIPUATHUI 10 3aIuTe pabOTaIOUIMX OT BO3MOXKHOIO
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NeperpeBaHusi PeKOMEHAYETCsl HCIOIb30BaTh MHTErPajbHBIA TMOKA3aTeNb Meni08ou Hacpy3Ku
cpeowvt (THC).

3uauenuss THC — unaexca He JOJKHBI BBIXOJUTH 3a MPEENbl TUAaNa30HOB, MPUBEIEHHBIX
B Ta0I1.

THC-unzaexkc ompenenstoT Ha OCHOBE BEIUYHMH TEMIIEpaTypbl CMOYEHHOI'O TEpMOMETpa
acnupalroHHOro ncuxpomerpa (ts;) U TeMneparypbl, U3MEPEHHON BHYTPH 3aU4€pHEHHOIO LIapa
(tw). 3auepHeHHbIH map umeeT auametp 90 MM, MUHUMAJIbHO BO3MOYKHYIO TOJIIMHY ¥ KO3 QH-
nueHT norjomenus 0,95.

THC-uHnexkc pacCUYUTHIBAIOT 110 YPABHEHUIO

THC = 0,7 t,2,+0,3 tu..

THC-unaexc pekoMeHayeTCsl UCIOJIb30BaTh HA pabOYMX MeCTaX, Ha KOTOPBIX CKOPOCTb
JBWDKEHUS Bo3ayxa He mpesbimaer 0,6 mM/c, a HHTEHCHBHOCTH TeruioBoro oOmydenus - 1200
Bt/Mm2.

Tabnuua

Pexomenayemble BeJIMUMHbI MHTErPAJBLHOI0 MOKAa3aTe sl TEIJIOBOIi HATPY3KH Cpeabl
(THC-unaekca) it npopuIakTHKH NeperpeBaHus OpraHu3ma

Kareropuu padot Benn4rHbI HHTErpaIbHOTO
10 YPOBHIO SHEProTpaT nokasareis, °C

Ia(mo 139) 22,2-26,4

16 (140-174) 21,5-25,8

Ila (175-232) 20,5-25,1

116 (233-290) 19,5-23,9

III (6omnee 290) 18,0-21.,8

MepornpusTus 10 HopMaJln3allui MUKPOKIMMAaTa IPOU3BOICTBEHHBIX MIOMEIIEHUN

TemnepaTypa Bo3yxa B OMEUICHUSX 3aBUCUT OT HApPYKHOM TEMIIEPATyphl, TEIION30JIN-
pyto1iel crnocoOHOCTH CTEH, MOJIOB, NEPEKPHITHI, OKOH U JBEPHBIX IPOEMOB, MOIITHOCTH CUCTE-
MBI OTOIIJIEHUS.

ITpon3BOUTENBHOCTh CUCTEMBI OTOIUIEHUS NPOEKTUPYIOT C YYETOM TEIJIOU30JIUPYIOLIEH
CIIOCOOHOCTH OTrpakJIeHUM 1J1s oOecrieueHusl ONTUMAIBHON TeMIlepaTyphbl B MOMEIIEHUSAX B Ie-
puoja Haubosiee X0JI0ITHON MATHIHEBKH IoJ1a.

Ecnu cuctema oTomnsieHUs! BBIIOJIHEHA B COOTBETCTBUU C MPOEKTOM, TO OTKJIOHEHUS TEM-
nepaTypbl Bo3lyXxa pabodeil 30HbI MOTYT ITPOUCXOUTh 10 CIEIYIOIUM PUYNHAM:

1. IInoxoe ynnoTHeHHE (TEMIIOU30ISIMS) IEPEIIETOB OKOH, ABEPEN, BOPOT, CTHIKOB MEX-
Jly Hapy>KHBIMHU MaHEISIMU B KapKacax Hapy KHO-TIaHEeNbHbIX 37aHnH.

2. Ilnoxas peryaupoBKa CUCTEMBbI OTOIUIEHUS, B PE3YyJIbTaTe YEro TEMIepaTypa CTOSKOB U
HarpeBaTeNbHbBIX MPUOOPOB pa3nuyHa. B oqHMX MOMeIeHnsaX Ha0JtoJaeTcs meperpeB Bo3ayxa,
a B IpyTUX HEJOCTATOK TerlIa.

3. HenocraTouHoe koJM4ecTBa TEIUIOHOCUTENS (BOJBI, Mapa), MOCTYNAIOUIETO B CUCTEMY
otorieHus. [Ipu3Hakom >TOW NMPUYHMHBI ABJISETCS HU3Kas Temmeparypa croska (Hmwxe 70 °C) y
CaMoro JIaIbHEro HarpeBaTesIbHOro Mpubopa.

HopmanuszoBarh TemnepaTypHbId peXUM B MOMEUICHHUSIX MOXKHO IyTE€M YJIy4ILIEHUs Tel-
JIOU30JISIUN OKOH, IBEPEU, CTBIKOB MEXy MAaHEISAMH, PETYIUPOBKN CUCTEMbI OTOIIEHUS, YTO-
OBl pa3HOCTh TeMIIEpaTyp Ha BXOJI€ U BBIXOJE CTOSIKOB Oblja OJWHAKOBOM, MOJAauu B CHUCTEMY
OTOTIJICHUSI OOJIBILIEr0 KOJMYECTBA TEIIOHOCUTEIIS.

B mpou3BOJICTBEHHBIX MOMEMICHUSX Yalle BCEr0 YCTPauWBaIOT CHUCTEMBI OTOIUIEHHS COB-
MEIlleHHbIE ¢ BEHTHISAIMEH. B Takux cuctemax BO3yX HarpeBaroT KajJopudepamMH U 3aTeM Io-
Jal0T B pabovyto 30HY MOMelIeHUI. PeryimpoBKy COBMEIIEHHOW CUCTEMBI OTOIIEHUS! IPOU3BO-
JAT B BEHTWISILIMOHHBIX KaMepax, Kak [0 TEMIEPAType, TaK U IO pacXoAy TEMJOHOCUTENS B Ka-
nopudepax ¢ TaKUM pacdeToM, YTOOBI TeMITepaTypa BO3yXa, HarpeToro B kajgopudepax, coot-
BETCTBOBAJIa MPOEKTHOM. Ecnu 310 Meponpusitue He naet Tpedyemoro 3¢dexra mo HopMainsa-
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MU TEeMIIepaTypbl BO3AyXa B paboueil 30He, MPOBOIAT JOMOJHUTEIBHYIO TEIJIOU3OISALINIO
OTPAKIAFOIIMX KOHCTPYKIUUA.

OTtHocuTenbHAsT BIAXKHOCTh BO3/1yXa 3aBUCUT OT COZEpXaHHs MapoB BOJAbI B HAPYKHOM
BO3/yX€ U BBIJCJICHUS BJIarM OT TEXHOJOTMYECKHUX MIPOLIECCOB BHYTPHU MoMelleHuid. Eciau Biuax-
HOCTb BO3/yXa B paboyeil 30He HUXKE JOMYyCTUMOM, BO3yX B BEHTUISILIMOHHOM Kamepe Mpe/Ba-
PUTEIBHO YBIAXKHSIOT, pa3Opei3ruBas Boxy QopcyHkamu. [Ipu BBICOKOI BIIQXXKHOCTH BO3IyXa
paboueii 30HbI MPUHUMAIOT MEPHI MO YIYUIIEHUIO PA0OTHl MECTHBIX OTCOCOB B MOKPBIX TEXHO-
JIOTMYECKUX IIpoleccax.

CkopocTh ABMKEHHS BO3yXa Ha pabouMX MeCTax 3aBHCHUT OT MPaBUJIBHOCTH YCTPOICTBa
U PEryJIMpPOBKH pabOThl BEHTHJIIUOHHBIX cUCTeM. [Ipyu OTKIIOHEHUH CKOPOCTH ABHMIKEHHS BO3-
JyXa OT MPEeAyCMOTPEHHOM CaHUTApHBIMH HOPMaMH, HEOOXOAMMO MPOBEPUTH UCIPABHOCTH CH-
CTEMBbI U, TyTE€M OTKPBIBAHUS MM 3aKPBHIBAHUS IIUOCPHBIX 3aCJIOHOK HA MPUTOYHBIX BEHTUIISIIN-
OHHBIX OTBEPCTHUSIX, YCTAHOBHUTH ONTHMAaJbHbIE CKOPOCTU JBMKEHHUS BO3JyXa Ha pabouux Me-
CTax.

B mpou3BOICTBEHHBIX MOMEIIEHUSIX, B KOTOPBIX JOMYCTHUMbIE MapaMeTpbl MUKPOKIUMaTa
HEBO3MO>KHO YCTAaHOBUTh M3-32 TEXHOJIOIMUYECKUX TPEOOBaHUM K IPOU3BOJCTBEHHOMY IPOLECCY
YCIIOBUSI MUKPOKJIMMATA CIIEyeT pacCMaTpUBaTh KaK BPEIHbIC U OMaCHbIE.

B nensx mpodunakTuky HEOIArOMPUATHOTO BO3JACHCTBUS MHUKPOKIMMATA HCIOIB3YIOTCS
CIIEYIOIINE 3alUTHBIC MEPOTIPUITHUS:

- €CTECTBEHHAsI BEHTWJIALUSA (a3parus);

- CUCTEMbI KOHAUIIMOHUPOBAHUS BO3/TyXa;

- BO3/IyILIHOE TyIIMNPOBAHNUE PA0OUNX MECT;

- CIICLOJIeXK/1a U IPYTUE CPEICTBA MHIUBUTYaTbHOM 3aIlIUTHI;

- IOMEILEHUS U1 OT/IbIXa U 000rpeBaHMsl (OXJIaXKICHU);

- KOMITIEHCAIUS OJTHOTO MapaMeTpa MUKPOKIMMAaTa U3MEHEHHEM JIPYTOro;

- peryiaMeHTaIus BpeMeHU padoThl (COKpalleHne padouero Hs, YBETUUECHUE TPOIOJIKHU-
TEJILHOCTU OTITyCKa, yMEHbILIEHHE cTaxka paboThl). Bpems npeObiBaHus Ha paboYnX MeCTax Impu
TEMIIEpaType BO3/yXa BbIIIE WA HUXKE TOMYCTUMBIX BEJIMUUH PETJIAMEHTUPYETCSI CAHUTapHBIMU
IIPaBUJIAMHU.

Tabnuna

Bpems npe0biBaHMsA Ha pado4yuX MecTax NPH TeMIepaType BO3AyXa BbILIe J0NYCTH-
MbIX BeJIMYHH

Temneparypa Bpems npeObiBanms, He Ooliee, IPU KaTeropusx pador, 4
Ha pabouem

Mmecre, °C S lla—116 Il
1 2 3 4
32,5 1 - -
32,0 2 - -
315 2,5 1 -
31,0 3 2 -
30,5 4 2,5 1
30,0 5 3 2
29,5 5,5 4 2,5
29,0 6 5 3
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28,5 7 5,5 4
28,0 8 6 5
27,5 - 7 5,5
27,0 - 8 6
26,5 - - 7
26,0 - - 8
Tabnuna
Bpewmst mpeGbiBaHus Ha pabouynX MecTax U TeMIIepaType Bo3/1yXa HUKE JOMYCTUMbIX BEJIMYUH
Temneparypa Bpewmst npeObiBanus, He OoJee, mpu KaTeropusix padot, 4
Ha pabouem Me-
cre, °C Ia I6 la 116 I
6 - - - - 1
7 - - - - 2
8 - - - 1 3
9 - - - 2 4
10 - - 1 3 5
11 - - 2 4 6
12 - 1 3 5 7
13 1 2 4 6 8
14 2 3 5 7 -
15 3 4 6 8 -
16 4 5 7 - -
17 5 6 8 - -
18 6 7 - - -
19 7 8 - - -
20 8 - - - -

[Topsimok BeIMTONHEHUS PaOOTHI
1. O3HAaKOMBTECh C JAHHBIMU METOJIMYCCKUMU YKA3aHHUSIMH U U3YIUTE COOT-
BETCTBYIOIINE Pa3elibl PEKOMEHIYEMOM TUTEPATYPHI.
2. Omnpenenute BapuaHT UCXOAHBIX JAHHBIX I10 MMOCIEIHEH udpe B HOMEepe
3a4ETHOM KHMKKH.
3. W3 T1ab:1. BRIMUIINTE HEOOXOAUMBIE NCXOIHBIE JaHHBIE B OTYET.
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4, CHumuTe mokazaHus 6apomMerpa 9. 3anmuIIuTe MOJTYyYEHHBIH pe3yjbTaT B
TabJ1. oTYeTa.

5. [TpousBeauTe 3amMepbl U HEOOXOJMMBIC BHIUYUCICHUS 3HAYCHUN MapamMeT-
POB MUKpPOKJIMMATa B COOTBETCTBUU C YKa3aHUSMU, H3JI0KCHHBIMU HIDKE.
6. Odopmurte otuer.

[Topsi10K BBIMOHEHUS 3aMEPOB TEMIIEPATYPhl U OTHOCHTEIBHOMN BIIAXKHO-
CTH BO3JlyXa aCIUPAMOHHBIM ICHXPOMETPOM

1. Cxumas rpymry, HabepuTe B MUNETKY 7 BOJY, TOBEPHHUTE IMUIIETKY BEPTUKAIBHO BBEPX
U HaXMuTe Trpymry. Ecam Boma B 3TOM citydae HE MOJHHMETCS J0 BEPXHErO cpe3a IHUIIETKH,
HaOOp BOJIbI TIOBTOPUTE.

2. Jlepka NMUNETKY BEPTHKAIBHO, BBEIUTE €€ B TWIIB3Y MPAaBOro (MOKPOro) TEPMOMETpa
ncuxpomerpa 5. CoXMUTE TPYLTY MUTIETKH A0 MOSBICHHS CTEKAIOUINX Kareilb BOJbI U3 THUIIb3BI.
[TureTKy MONOKUTE B CTAaKaHYHK.

3. 3aBeIuTE OCTOPOKHO /10 OTKA3a MPYKUHHBIA IPUBOJI ICUXPOMETpPA KIIFOUOM 6.

4. Yepe3 5 MUHYT CHUMHTE TIOKa3aHUs JICBOTO (CyXOro) W MpaBoro (MOKpOT0) TEPMOMET-
pOB.

5. Ilonb3ysicb HOMOTPaMMOM JJIsl acCIUPALMOHHOTO IICUXPOMETpPA, OMPEACIUTE OTHOCH-
TEJIbHYIO BIIAYKHOCTD BO3/1yXa. Pe3ybTaThl M3MepeHui 3anummuTe B Ta0JI. OTYeTa.

Tabnuua
PesynbTaThl M3MEpeHUs TeMIIepaTyphbl, OTHOCHTEIHLHOW BIAXKHOCTH BO3yXa M THC-
WHJCKCA
Temneparypa BO31y-
[Tokazanus Tepmo- “a patyp MY | Ortnocurensras
0 D II
MeTpoB, °C o~ | BIXHOCTB BO31yXa, % OKa3aHUs
H YeM MECT THC
a pabouem mecre, °C repmoverpa |
B UYCPHOM
0 CyXOMy 1o no TCUXPO- o niape ‘PC Aexe, °C
CYXOTO | BIIAXKHOTO TKA- TKA- pe,
TEPMOMETDY | 1y METpY TB

[Topsiiok BBINOJIHEHUS 3aMEPOB TEMIEpaTypbl U OTHOCHTEIbHOH BIAKHOCTH BO3AyXa
npuOOpoM TKa-TB
1. [Tepen nagamom pabGoThl yoenuTech B pabOTOCIOCOOHOCTH 3JIEMEHTa IMH-
taHus. Ecim npu BKITIOYEHWH TPUOOpa B TOJIE JKUAKOKPUCTATUIMYECKOTO MHIUKATOpA
(’KKHM) nosiBUTCS CUMBOJI, HHAWIUPYIOMKN pa3psa 6ataped, TO HE0OOXOAUMO MPOU3BeE-
CTH 3aMEHY DJIEMEHTA ITUTAHUSI.

2. CHuMHTE € 30H1a 2 3alMTHBINA Konmavyok 3. Bxmrounte npudop. Beibepu-
T€ HEOOXOAUMBIN PEKUM PAOOTHI C TOMOIIBIO TIEPEKITIOYATES.

3. [TomecTuTe 30HA C IaTYUKAMH B TOUKE U3MEPEHUS TEMIEPATYPhl U BIAXK-
HOCTH.

4. CuuraiiTe, mocne yCTaHOBIEHHS IMOKa3aHWM, C MU(POBOrO MHAMKATOPA

W3MEPEHHOE 3HAUYCHHE TEeMITepaTyphl WJIM BIIAXKHOCTH, B 3aBHCHMOCTH OT BBIOPAHHOTO
nonokeHus nepekiatodarens. [lossnenne va XKKU cumBona «HV» undopmupyer o mpe-
BBIIIICHUU 3HAYCHUSI U3MEPSEMOTo MapaMeTpa YCTAaHOBJIECHHOTO IWara3oHa M3MEpPEHUs
OTHOCUTEIIbHOM BIAXXHOCTH BO3[yXa, U B ATOM CiIy4yae MOKa3aHUs MpuOopa HE HOP-

MHUPYIOTCS.
5. I1o oxoOHYaHUM U3MEPEHUIN YCTAHOBUTE HA 30H]{ 3al{UTHBIN KOJIIAYOK.
6. Pe3ynbrarel u3MepeHns TeMneparypsl 1 OTHOCUTENIBHON BIIAYKHOCTH BO3-

AyXa CBEAUTC B TalJI. OTYETA.
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Puc. HOMOFpaMMa JJIsL OIIPEACIICHUSA OTHOCUTEJIBbHON BIIAXKHOCTHU BO3yXa IO ITOKa3aHUAM

acCMUpaIMOHHOTO TICUXPOMETPA.
[Topsinok onpeaeneHust HHAEKCa TEIIOBOM HArpy3KH CpeJibl

35

1. CHUMUTE TIOKa3aHUSI CMOUYEHHOTO TEPMOMETPA aCUPAIIMOHHOTO TICUXPO-
mertpa (ts;) ¥ TepMOMeTpa, BHYTPH 3a4epHEHHOTO mmapa ().
2. ITo popmyne (4.2) paccuuraiite 3HaueHne THC-unHaekca u 3aHecutepe-

3ynbTaT B Tabi. 4.70Tyera.
[Topsiiox BEIMOIHEHUSI 3aMEPOB MOJABUKHOCTH BO3AyXa KaTaTEPMOMETPOM
1. s n3mepeHus NMOABMKHOCTU BO3[yXa CIIMPTOBOM IApUK KaTaTEpMO-
MeTpa OIyCTHTE B CTaKaH C BOJOW, HarpeThiil 10 60—80°C u BeIgepKHUBaiiTE €r0 TaM 10
TeX MOp MOKa CIUPT He 3al0oJIHUT NpuMepHo 1/3 BepxHero pesepByapa mpudopa.

2. [Tocne sToro mapuk npubopa BHIHYT M3 BOJbl, HACYXO BBITPUTE U yCTa-
HaBJIMBAIOT KaTaTEPMOMETP B TO MECTO, Iie TPeOyeTcsl ONpeaesuTh MOABHKHOCTh BO3-
yxa.

3. [To cexynnomepy 3adukcupyiite Bpems (T), B TeUEHHE KOTOPOro MpHoOop
oxjnaxnaaercs otT 38 o 35°C.

4. [TonBUKHOCTH BO3/1yXa ONPEAETUTE MO IMIUPUIECKUM PopMyIiam:

1 onff iE o3l
v=0At v=04At
H 0,4 E 0 0,47 1
@44 ! @5

rae: U — MOJABMKHOCTh BO31yXa, M/c; f — oxjaxmaromiasi cujia JBIDKYIIETOCS BO3AyXa,

|
mran/c*em? I TU:F — dakrop xaTatepmoMerpa, MKai/cM2;, T — BpeMsi OXJIXICHHUS MpHOopa
P p p P p p

¢ 38 10 35°C; At — pa3HOCTb MeXy CpenHel TeMmrepaTypoi katatepmomerpa (36,5°) u teme-
paTypoii BO3qyXa B HCCIEIyeMOM IOMENIeHUH. BrIOOp GopMyinsl 11 pacueTa HOABHKHOCTH
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BO3/yXa ONpeeNseTcs BeanuuHol oTHomenus AL | eciu ono MeHblie 0,6, pacuer BeneTcs Mo
dbopmyie (4.4), ecnu oHo paBHO miu 6oiee 0,6 — mo hopmye (4.5).

1. PesynbTarel onpenencHus MOJBMKHOCTH BO3yXa KaTaTEPMOMETPOM 3a-
HECHTEC B Ta0J1. OTUETA.

Tabnuna

OnpeneseHue CKOPOCTH ABHKEHUSI BO3IYXa KATATEPMOMETPOM
Bpems Cpenasas
ofnam- dakTop TepMjepa- Temme- Pasrocts  Tem-
J— karatep- Oxnaxaaromas Typa Ka- parypa BO3- | nepaTyp  Kata- | [ToaBrk-
katatep- | Momerpa, CHUJIa BO3IyXa, rarep- oyxXa B HC- | TEPMOMETPA HOCTb
mometpa, | F, f, ) MOMeTpa cienyeMoM U BO3/yXa B HC- | BO3/ayXa,

2 | MKan/cM-c > | momenie-HuM, | CIEAYEMOM IO- | M/C

T, MKaJ1/CM tep, t 0C Ve ALOC
. 0C 1 HIeHUH, Af,

HOpHI{OK BBIITOJIHCHHUA 3aMEPOB CKOPOCTU ABHUIKCHUS BO3yXa KPbJIbYATbIM dHEMOMCTPOM
HSMGpGHI/Ie CKOPOCTH ABHIKCHHA BO34yXa KPbLIbYATBIM aHECMOMCTPOM IIPOU3BOIUTCA B
CJ'IG,I[YIOH_Ieﬁ IOCJIICAOBATCIIbHOCTH.

1. HOIIKJ'IIO‘-H/ITC CTCH/ K 3JICKTPOCCTU IITCIICCIIBHBIM Pa3bEMOM 1.

2. TyMOepoM 2 3JeKTPONUTAHKSI CTEH 1A BKIIFOYUTE BEHTHIIATOP 3.

3. 3anummuTe B TabJ. OTYeTa HaYaJbHOE TTOKa3aHHe aHemMoMeTpa 4 (cHavyana
IEJI0€ YMCIIO THICSY, 3aTEM COTCH M 10 HAPY>KHOM IITKaje — IECATKOB U CIMHUII).

4. Bxitounte aneMoMeTp 4 mepeMenICHUEM ero CTOIIOPHOTO PhIYaXKKa BIICBO.
OaHOBpEMEHHO HAYHHUTE OTCYET BPEMEHH TI0 CEKYHIOMEPY.

5. Crnenute 3a BpemeHneM no cexkyHaomepy. Ilo ucreuennn 100 cekyHn BbI-
KIIFOYUTC aHEMOMCETP 4 MNEPEMCIICHUEM €I'0 CTOIMOPHOI'O pPhIYa’kKa BITPAaBO.

6. 3anumuTe B Ta0Jd. OTYETa KOHEYHOE MOKa3aHUE aHEMOMETpa B IMOPSIIKeE,
YKa3aHHOM B II.

7. BbrutrTe M3 KOHEYHOTO MOKa3aHHsS HadajdbHOE M pa3/IeIuTe Pa3HOCTh Ha
100.

8. B 3aBuCHMMOCTH OT MOJYYEHHOTO YHCIa JACNCHUI aHEeMOMETpa B CEKYHIY

ornpezaenuTe no rpaduKy puc. CKOPOCTh IBUKEHUS BO3AyXa.
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Puc. TapupoBouHblii rpaduk as onpeneiaeHus CKOPOCTH JIBMKEHHUS BO3JyXa KpbUIbya-
THIM aHEMOMETPOM

9. IToBTOpPUTE M3MEPEHUS TPHKIBI, HAYMHASA C II. 3.
10. [To TpeM M3MEHEHUSAM OIPENEIIUTE CPEIHIOI CKOPOCTh KakK cpenHeapud-
METHYECKYIO BEJIUYHHY.
11. Boikimrounte TyMOsep 2 3J€KTpONUTAHUS CTEHa U OTKJIIOUUTE LITETICENb-
HBIM pa3beM CTEHJA OT CETH.
12. Pe3ynbraTel ©3MEepeHHs CBEAUTE B Ta0JI. OTYETA.
Tabmuua
PesynbpTaThl N13MEpEHNs CKOPOCTH JIBUYKEHUS BO3/1yXa KPbUIbYATHIM AaHEMOMETPOM U
TEPMOAHEMOMETPOM
Iloxasanus  aHeMmo-
METDA Yucio CKOpOCTh ABMKCHUS BO3yXa, M/C
Howmep P Bpems | neine-
ame- 3ame- ) i M0 KpbUIbYa- | IO TEPMOAHEMOMET-
pa Hatath- KOHEH- pa, ¢ B €1 1omy amemo- | pyTKA-CJIB
HOC HOC KyHIOYy
METpy
1
2
3
Cpennee 3HaueHue

[TopsioK BBITOJNIHEHUS 3aMEPOB CKOPOCTH JIBMJKEHHUS BO3yXa TEpMOAHE-
MOMETPOM TKa-CAB
[Tepen Hauamom paboThl yoenutrech B pabOTOCIIOCOOHOCTH dJeMeHTa nutanus. Eciau npu
pabote npubopa Ha 3kpane nosieurcsa Haanuch PA3PSAJ] BATAPEU, To Heo6xo1umo npousBe-
CTH 3apsj aKKyMyJIATOpa JUOO 3aMEHy 2JIEMEHTa NMUTaHus (B clyyae UCIOJIb30BaHUA OaTapeu
tuna "Kpona").
1. CaBUHBTE BHU3 C F'OJIOBKH 30H/1A 2 3al[UTHBIN KOJIIIAYOK 3.
2. Bxutounre npubop. Ha skpaHe mosiBUTCS 0OpaTHBIM OTcUeT (pexuM mpo-
rpeBa npubopa) U 3HaU€HUE HanpspKeHUs nuTanus. [Ipubop roroB k padboTe 1Mo okoHYa-
HUM 00paTHOro OTcY€Ta Ha HKpaHe, MPHU HTOM IOSBUTCS HAMMEHOBAHUE M3MEPSEMOro
napaMmerpa.
3. [TomecTuTe 30H] 2 ¢ TaTYUKAMU B 30HY U3MEPEHHUsI TaKUM 00pazoM, 4To-
Obl crelagbHas I[BETHas TOYKA, HAHECEHHAs Ha ToJIOBKE 30HJa, Obljia HalpaBieHa B
CTOPOHY (HaBCTpeuy) u3MepseMoMy MoToky. HemMHoOro naMenss nosjoxeHnue (Io0BOPOTOM
BOKPYT Oceil) N3MEpUTENIBbHON rOJIOBKM aHEMOMETpa J00eiTech MaKCUMAaIbHBIX MOKa3a-
HU pubopa B 3TON U3MepseMOl TOUKeE.

4, Cuuraiite, TOC/Ie yCTAaHOBJICHHs MOKa3aHWU, C MU(PPOBOr0 HWHIWKATOPA
M3MEPEHHOE 3HAYEHHUE.
5. Jns dbuxkcupoBaHUs Ha DKpaHE IMOKa3aHWUW B MpUOOpE MpeaycMOTpeHa

¢yukuus "HOLD", BbI3piBaeMasi oJHOKpaTHBIM HaxkatueM kHorku "HOLD". Ilpu mo-
BTOpHOM ee HaxkaTuu pexuMm "HOLD" Beikirouaercs, mpulOop mnepexoauT B peXUM H3-

MEpPEHHUS.
6. [To okoOHYaHMU M3MEPEHUN BBIKIIOUYUTE MPUOOp, HAJBUHBTE HA TOJOBKY
30H/a 3aIIUTHBIN KOJIMA4OoK.
7. Pesynbrar usmepenus 3aHecute B Ta0JI. OTYETA.

[Topsiok ornpeneneHus SKBUBAJICHTHON U 3 PEeKTUBHO-3KBUBAJICHTHON TEMIIEPaTyphI
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1. HanoxuTte nHuHEHKy Ha HOMOIpaMMY SKBHBAJICHTHBIX M 3()(EKTUBHO-IKBUBAJICHTHBIX
TEMIIEpaTyp TaK, 4TOOBI PeOPO JIMHEHKH CIIpaBa COBIAJIO C IMMOKA3aHUSMH BIAKHOTO TEPMOMET-
pa, a cieBa — CyXoro.

2. Ha nepeceuenunn peOpa JIMHEHKN ¢ HIKHEH KPUBOH (Vo = 0 M/C) CHUMHTE 3HAUCHHE

SKBHUBaJIEHTHOU TeMmepatypsl (OT) A HEenoABUKHOTO BO3TyXa.
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TEeMIEPaTypPhl

3. Ha nepecedyennu pebpa JIMHEWKH ¢ KPUBOH, COOTBETCTBYIONICH M3MEPEHHON CKOPOCTH
BO3/lyXa, CHUMUTE 3HaueHue 3(pPeKkTuBHO-3KBUBANICHTHOI Temmeparypbl (O9T). PesynbraTsl
3anuIIuTe B Ta0Jl. OTYeTA.

4. OT™MeTbTe, COBMAIAIOT UM HET MOJTyUYeHHbIe PE3yNbTaThl ¢ 30HOM KoMdopTa. Pe3ynbra-
THI 3aMUAIIUTE B TA0JI. OTUETA.

AHanu3 NOoTy4YeHHBIX Pe3yIbTaTOB U3MEPEHHsI TapaMeTPOB MUKPOKIMMATa

Bo BpeMms aHanu3a cpaBHUTE NOJTyYEHHBIE PE3YJIbTAaThl U3MEPEHUSI TEMIIEPATYPhl, OTHOCH-
TEIbHOW BJIAKHOCTH U CKOPOCTU ABIXKEHHUS BO3IyXa C ONTUMAJIbHBIMU MapaMeTpaMu MHUKPO-
KJIUMaTa Ui COOTBETCTBYIOIIEH KaTeropuu padot. Eciau mosnydyeHHble pe3yabTaThl HE BXOIAT B
npeJiebl ONTUMAIBHBIX XOTS OBl 0 OTHOMY MapamMeTpy, TO Pe3yJIbTaThl U3MEPEHUN COMOCTaBb-
T€ C IOMYCTUMBIMU MTapaMeTpamMH U CeNIaliTe COOTBETCTBYIOLINE BBIBOIBI.

[Ipr OTKJIOHEHWU OTIENBHBIX MapaMeTPOB OT JOMYCTUMBIX OKOHYATENbHBIE BBIBOJBI 00
ycnoBusix Tpyaa aenatoT no THC-unnekcy u 3¢ dexTuBHO-7KBUBaIeHTHON Temmeparype. [lpu
HE3HAYUTENbHOM OTKJIOHEHHH OTAENbHBIX MMapaMeTpoB MUKPOKIMMATa OT JOMYCTUMBIX 3Hayde-
HUI METEOYyCIOBHS Tpy/a CJEAyeT CUMTATh yIOBIETBOPUTENbHbIMH, ecii THC-uHaeke He BbI-
XOJIUT 3a TMpeJeibl 3HAYSHHH, MPUBECHHBIX B Ta0u., 1 DT monanaer B 30Hy koM(opTa, BbIIE-
JICHHYIO0 Ha HOMOTrpamMe. AHaJIu3 MOJTy4YE€HHBIX PEe3yJIbTaTOB CBEUTE B Ta0JI. OTYETA.

Tab6muna

AHanu3 pe3yJabTaTOB U3MEPEHHH JIJIsl MPOU3BOICTBA PA0OT KATETOPUU TSKECTH

[TapameTp HopMmartuBHbIe 3HaUeHUS

MHUKPOKJIMMATa

I/I3MepeHHLIe CooTBeTCTBHUE

3HA4YCHUA HOpMaM
ONITUMAJIBHBIC | HOIIYCTHUMBIC p

Temmneparypa, °C

OTtHocHUTEIbHAS BJIA)KHOCTbD,
%
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CKOpOCTh JBHKEHHS BO3Y-
xa, M/C

AtmocdepHoe nanenue, [la - - -

THC-unnekc, °C

Oxnaxnaromuii dpdext mpu
HENOJIBUKHOM Bo3xyxe, OT

Oxnaxaaromuii 3dpdexr npu
U3MEPEHHOW CKOPOCTH [IBU-
*KeHus Bo3ayxa, 90T

ITosicHeHUS K 3aIIOJIHEHUIO TaOIUIIBI

1. Ecnu u3mepeHHble BEIMYMHBI TEMIIEPAaTypbl, OTHOCUTEILHON BIAXKHOCTH
U CKOPOCTH ABUKEHUS BO3]lyXa HAaXOHIATCS B MpEAeNax ONTHUMAJIbHBIX 3HAYEHUH, TO B
MOCIICTHEM CTOJIOIE CTABIAT OTMETKY «ONTHMAIBHOY.

2. Ecnu mapaMeTpbl MUKpOKIMMATa BBIXOAAT 3a MPEEbl ONTUMAIbHBIX, HO
BXOJSIT B MPEIEIIbI JOMYCTUMBIX, CTABAT OTMETKY «JlomycTrumo».

3. Ecnu u3mepeHHble BETUYMHBI BBIXOAAT 34 MPEAEIbl JOMYCTUMBIX, CTaBIT
oTMeTKy «Huxe gonyctumMoro» uinu «Bele JomyCTUMOroy.

4, Ecnu pacuernoe 3nauenne THC-uHaekca BXOAUT B IMANIa30H PEKOMEHAY-
€MbIX 3HAYEHUM, CTaBAT OTMETKY «Pexomenayemo». Ecim 3TO 3HaYe€HHE BBIXOJMT 3a
Ipeesibl PEKOMEHIYeMOro Juamna3oHa, TO CTaBiAT OTMETKY «llepeoxnaxnenue» wuiu

«IIeperpes».

5. B Tpex nocnenHux cronaduax B cTpoke «ATMOC(HEPHOE JaBICHUE» CTaBST
IIPOYEPK, T.K. ITOT ITapaMeTp HE HOPMUPYETCH.

6. Ecnu sxBuBaneHTHass U 3(()eKTUBHO-IKBUBAJICHTHAsT TEMIIEpaTypbl COB-

NaJaT ¢ 30HON koMdopTa, B mocieaHeM cTojdue ctaBaT oTMeTKy «Komdpopr», ecnu
BBIXOJIST 3a Mpeaensl 30HbI KoMpopTta — «[lepeoxnaxnenuey» unu «Ileperpesy.
JlaGopaTopHas padora Ne3-4 (4 4)
Tema: KonTpoJib 3arpsi3HeHus Bo3ayXxa

[Teu1p sIBASIETCS adpO30JieM. ADPO30JH MPEACTABISIOT COOOHM AMCIIEPCHBIE CUCTEMBI, CO-
CTOSIIUE U3 KUJKUX WM TBEPABIX YACTHUI] BEIIECTBA, HAXOSAIINXCS BO B3BEIIEHHOM COCTOSTHUU
B ra3000pa3Hoii cpee (00buHO B BO3ayXxe). OHU pacmpOoCTpaHEHbI B MPU3EMHOM CJIOE, TPOTIO-
cdepe u crparocthepe. Bpems Ku3HH UX Pa3NIUYHO: OT HECKOJIBKHX YacoB JO MHOTHX JeT. B
Tporocepe paznuyaroT 3 THMA paclpeesieHus] YacTuil: (POHOBOE, OKEaHUYECKOe U KOHTUHEH-
TanpHOe. YacTHIlbl MOMagaroT B aTMochepy ¢ 3eMIIH B TOTOBOM BHUJIE, HO 3HAUMUTEIbHASI UX YaCTh
oOpa3yercs B pe3yJibTaTe XUMUYECKUX PEAKIIMA MKy ra3000pa3HBIMHU, KUIKAMHU U TBEPIBIMHU
BEII[ECTBAMH, BKIJIFOYasl TTAPbl BOJIBI.

Bornbioe koiamuecTBO a’po3oiieil oOpasyercss B pe3ysbTaTe €CTECTBEHHBIX MPHPOTHBIX
IPOIIECCOB, HO HEMasas MX JI0JI1 UMEET aHTPOIOTeHHOe MpoucxoxaeHue. [1o cambIM 0CTOPOX-
HBIM OIICHKaM KOJIMYECTBO YAaCTHII, €XKETOHO MOMAJAI0ONINX B BO3AYIITHBIN OacceiiH 3eMiu B pe-
3yJbTaTe JESATEIBHOCTH YeIOBeKa, OKOJIO 1 MUJUIMap/Aa TOHH B ToJI. XUMUYECKHI COCTaB YacTHUII
pa3nYeH, 3TO TUOKCH] KPEMHHUS - MMEeCOK, TOKCHYHBIE METAJIbI, TIECTUIU/IBI, YTIIEBOJIOPOIbI U
Ip. MakcuManbHbIN aHTPOTIOTEHHBIN BKJIAJ] MPUXOAUTCS HA CyIb(haThl. Adp0o30iH B cTpaTocde-
pe MeHee pa3Ho0Opa3Hbl, YeM B Tporocdepe.

OCHOBHBIM TBEPJIBIM KOMIIOHEHTOM cTpaTochepsl sBisiercs cyibdar ammonusi. OCHOBHOM
HMCTOYHHK aHTPOTIOTEHHBIX adpPO30JICH - MPOIECC TOPEHUs. JHEPTeTUKA U TPAHCIOPT MarT 2/3
00I1Iero KOJIMYecTBa aHTPONOTeHHBIX a’spo3osield. Cpeau Mpouyux MCTOYHHKOB a’dpo3o0iiei - me-
TaJUTyprudeckue 9 mpennpusiTvsi, IpOU3BOJACTBO CTPOUTENbHBIX MaTepraioB, XUMUYECKUE TIPO-
U3BOJICTBA.
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ABp0301H CrIOCOOHBI U3MEHSATH KIMMAT 3eMJIM, OCaX/1asiCh B aJlbBEOJIAX JIETKUX, OHU BbI-
3BIBAIOT TSDKEJIOE 3a00JICBaHKE Y JIIOJICH - MTHEBMOKOHUO3BI. YacTHIIBI a3p030JIell MOTYT coJliep-
JKaTh pPaJOaKTUBHBIC YaCTHUIIbI, BUPYChI, MUKPOOBI, FPUOKH.

J1s1 KOJIMYeCTBEHHOM XapaKTePUCTUKHU 3allbUICHHOCTH BO3JlyXa B HACTOSIIEE BPEMs HC-
MOJIb3YETCS MPEUMYIIECTBEHHO BECOBOM MeToa (rpaBumetpus). Kpome Toro, cyiecTByer cuer-
HBII MeTo/. BecoBhle moKa3aTenu ONmpenessiioT MacCcy MBUIA B €IWHUIE 00beMa BO3ayXa. ITO
IpsIMbIE METObl U3MEPEHHUsI 3anbUIeHHOCTH. CyIleCTBYET Take rpynna KOCBEHHBIX METOJ/IOB
U3MEpPEHHUs 3anbUIeHHOCTU. K HUM OTHOCSTCS METOABI U3MEPEHHS KaK C BBIJICJICHUEM IbUIH U3
BO3/lyXa, TaK M 0€3 BBIJICICHUS, OCHOBAaHHBIC HA OIPE/IECJICHUH €€ MacChl IyTeM HCIOIb30BaHU
pa3IMYHbIX (PU3HUYECKUX SIBJICHUN (MHTCHCUBHOCTH H3JIYYCHHS, DIIEKTPUICCKOTO TMOJIS, OTHYE-
CKOH MJIOTHOCTH U T. 11.).

HaubGonee pacripocTpaHeHHBIM ABIISIETCS] TPABUMETPUUECKHUI METO]T OIIPE/IeNICHUs BECOBOU
KOHIEHTpAlUU NbUTK. Yepe3 aHANUTUYECKUN (QUIBTP MPOCACHIBAIOT OMpEesIeHHbIH 00beM 3a-
MBUICHHOTO BO3IyXa. Maccy Bce BUTAOIIEH MBUTH 0€3 pa3jiesieHus Ha (PAKIMH PACCUUTHIBAIOT
M0 yBEJIMYEHUI0 Macchl GuubTpa. Jlyummmu ssisiotrces Guibtpsl u3 Tkanu OIIIT. Metoxa npu-
MEHSETCS JUIsl OTIPEICTICHUS Pa30BBIX U CPEIHECYTOUHBIX KOHIICHTPALMU MBI B BO3/IyXE Hace-
JICHHBIX MMYHKTOB ¥ CAHUTaPHO-3aIIUTHBIX 30H B Auanaszone 0,04...10 mr/m3.

Obopyoosanue, peaxmugvl. 1) ynaBIuBarolee yCTpoOMCTBO: QPUIbTpOAepKaTeNb, QGUILTP
u3 tkanu OIIII, acnmparop s orbopa mpoO, cTakaH-HAcagKa Ha (QHIBTPOAEPKATENb, METaN-
JNYECKUM, pa300pHBIi, KOHYCOBHIHBIM — AJIs PEryJIUPOBAHMS MPOMYCKaeMOro BO3/AyXa C yde-
TOM CKOPOCTH BETpa; 2) aHAIUTUYECKHE BECHI, 3) IKCHUKATOp; 4) MHUHIIET C IJIACTMACCOBBIMU
HAaKOHEYHHKAMH; S5) Yalllkk CTeKJIsIHHBIE auameTpoM 10 cMm; 6) Gapomerp; 7) mcuxpomerp; &)
AHEMOMETD.

Mamepuan - BO3IyX HACEJIIEHHOTO MYHKTA.

Xoa padoTsl

®wibtp 13 Tkanu PIIII BeigepxkuBator B TeueHue 40...60 MUH B BECOBOM KOMHATE, B3BE-
[IMBAIOT, IOMELIAIOT B MAKET U JOCTaBJISAIOT Ha MecTo 0TOopa, 10 rae ero BKIaAbIBAIOT B (hUIIb-
TpOAEpIKaTellb, KOTOPBIA Kpenko 3aBUHUYMBAIOT. Ilepen orOopoM mpo® mpoBepstoT repMeTHd-
HOCTb (PMIIBTPOJIEPIKATEINS], AJISl YErO €ro BXOAHOE OTBEPCTHE 3aKPBIBAIOT MPOOKOM M BKIIIOYAIOT
npubop: MpH repMETUYHOM NMPUCOEAUHEHUH PAacX0JOMEp BO3IyXa MOKa3bIBaeT HOJIb.

Ot60p npod mpoBOAAT co ckopocThio 250...400 n/MuH, yTOOBI HaBECKa MBUTH HA (PHIIBTpPE
6buta He MeHee 4 mr. OT60p Beaercs He Oonee 30 muH. Ilocne nporaruBanus Bo3nyxa GUILTp
MUHIETOM M3BJIEKAIOT M3 JepKaTelis, CKJIAJbIBalOT BYETBEPO 3albLICHHONW IOBEPXHOCTHIO
BHYTPb M MOMEUIAIOT B TOT € IMAaKeT, U3 KOTOporo oH OblI B34AT. B naboparopuu GpuiabTp BbI-
nepxkuBatoT B TeueHue 40-60 MMH mpu KOMHATHOM TeMIEpaType U JOBOAST 0 MOCTOSHHOU
Mmacchl. Ecnin oT00p mpoBoauiicst mpyU OTHOCUTENBHOM BlIaXkHOCTH, 65u3koi k 100 %, To punbTp
MIOMEIMIAIOT B CTEKJISTHHOW YallKe B DKCHKATOpP C TUIABJICHBIM XJIOPUCTHIM KaibimeM Ha 30-50
MUH, a 3aTE€M YK€ BbIIEP)KMBAIOT IpU KOMHAaTHOH Temneparype 40-50 MuH.

Obpabomxa pezyromamos. Konnenrpanuto e C (Mr/m3 ) Beraucisitor o ¢popmyne C
= M/VO0, tne M - macca nbuid Ha (pUIBTpe, paBHa Pa3HOCTH MacC 3albLJICHHOIO U YUCTOTO
¢bunbTpa, Mr; V(0) - 00beM acupUpPOBAHHOTO BO3/1yXa, MPUBEIECHHBIA K HOPMAILHBIM yCIIOBU-
sam, M3 . [lon HOpManbHBEIMHU YCIOBHSIMU TozpazyMeBaetcst temrepatypa 0°C u atmocdepHoe
nasienue 1013 rlla (760 mm pT. CT.):

Vo= Vt* P*273/(273+t)*1013,

rae Vt - 00beM acnupUpOBaHHOTO BO3IyXa MpU TeMIepaType u aTMochepHOM IaBieHuu P
(rT1a), M® 273 - ko> durmenT pacmmpenus razos; 1013 - HopMansHOE naBieHue, rlla.

JlaGoparopHasi padora NeS (2 v)
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Tema: UccienoBanue Npou3BOJACTBEHHOI0 IIyMA U 3BYKOM30JIHPYIOLIEi ClIOCOOHO-
CTH HEKOTOPBIX KOHCTPYKIMIA

WHTeHcudukanys npou3BoACTBEHHBIX MIPOLECCOB YACTO OCYILIECTBISAETCS 3a CUET YBEJH-
YEHUSI MOITHOCTH U MEXaHU3MOB, CKOPOCTEH JBWKEHUS X PaOOYMX OPraHOB, MOBBIILIEHUS CKO-
pocTeil 00pabOTKH M MEXONEepallMOHHON TPAaHCIOPTUPOBKU 00padaThIBaeMbIX AeTanell U MaTe-
puanoB. Eciu npu 3TOM He MPHUHATH NPO(UITAKTUIECKUX MEpP, MOKET UMETh MECTO PE3KOE BO3-
pacraHue MPOU3BOACTBEHHOI'O IyMa U BBI3BIBAEMBIX UM INpPO(ecCHOHANBHBIX 3a00JIeBaHUI U
TpaBMaTu3Ma. B cBs3M ¢ 3TUM OCOOEHHO Ba)KHOE 3HAUEHHUE NMPHOOPETAET PEIICHUE M0 OrpaHH-
YEHUIO U YMEHBILECHUIO IPOM3BOACTBEHHOIO IIyMa U €ro BO3ACHCTBU HA yenoBeka. COBpeMEH-
HBI WH)KEHEP JIOJKEH OBITh MOATOTOBIICH K ATOH paboTe, IUIsl BHIOJHEHUS KOTOPOH HE0OXo-
JUMBI 3HaHHE OCHOBHBIX IIPUHIIMIIOB HOPMUPOBAHHUS IIIyMa, YMEHUE II0JIb30BaThCS U3MEPUTEIb-
HOU anmaparypoii, ¥ MpoBOAUTH 00PaOOTKy, aHAJIU3 U OLICHKY PE3yJIbTaTOB U3MEPEHUH.

Heau nadopaTopHoii padoThl: MPUOOPETCHUE CTYJICHTOM YMEHHS I10 MPOBEICHHIO KC-
CJIEIOBaHMS IIyMa U OLIEHKA pPe3yIbTaTOB U3MEPEHUII.

Xoxa padoThI:

1. BkirouuTs nrymomep.

1.1. Inst 3TOro HEOOXO0AUMO Ha MaHeIH Mpubopa MepeKIoYaTeId YCTaHOBUTh B CIIEIYIO-
II1€ [TOJIOKEHUS:

JEJIATEJIb I — B monoxenuu 80,

JAEJIATEJIb II — B nmonoxxenue 40,

PO USMEPEHUA — B monoxenue JIMH,

POJI PABOTEI — GbicTpo,

3BYK BUBPAIINN — 3ByK.

Ecnu nipu n3aMepeHusix cTpeika npudopa HaxoIUTCs B JIEBOM YaCTH ILIKaJIbl, OHA BBIBOJUT-
Csi B IIEpBYIO 4acTb HM3MeHeHueM mnoJiokeHus nepexiodarened JEJIMTEJIb I, a 3arem —
JEJINTEJID 1II.

Otcuer mokazaHusi o NpUOOPY MPOU3BOAUTCA CyMMHUPOBAHHEM IOKa3aHUM MEpeKIroya-
tenen JEJIUTEJID I, u IEJIMTEJID II u cTpeno4Horo MHAUKATOpA.

1.2. U3mepuTh ypOBHU 3BYKOBOTO JaBJIEHMSI B OKTaBHBIX [10JIOCAX YaCTOT.

ITpu srom nepexmrovarens PO M3MEPEHUS ycranosuts B nonoxxenue OUJIHBTPLI,
nepektouatesb YACTOTA moouepenno B nonoxenus 16, 32,...8000 I'n. J[anabie usmepeHus
IIPOU3BOJATCS TOJIBKO IOCIIE U3MEPEHM 10 Xapakrepuctuke JIMH.

[Tpu n3mMepeHun ypoBHEW 3BYKOBOTO JIaBJIEHUS B OKTABHBIX IOJIOCAX YACTOT IMOJIb3YIOTCS
tosbKko nepekatouarenem JAEJIMTEJID II, ycraHnaBnuBas ero B KayK10i OKTaBHOM I10OJIOCE YaCTOT
MOJIO’KEHUE, P KOTOPOM CTpesia U3MEPUTENIHHOTO NMpubopa yCTaHABJIMBAETCS B MPAaBON YacTH
mikansl. [Tons3oBatscs nepexmtodarenem JEJIMTEJID I ve nomyckaercs!

[Tpu M3MepeHun HHM3KOYACTOTHBIX COCTaBISIOLIMX CHUTHAlla MOTYT BO3HUKATh (DIIIOKTYya-
IIUM CTPEJIKH MOKa3bIBaouero npubopa. s ycrpaneHus: QIIOKTyaluu cieayeT NepeKIounuTh
POJI PABOTEI ycranoButs B nonoxxeane MEJIJIEHHO.

2. 3mepuTh ypoBeHB IIyMa BBHICOKOYACTOTHOTO reHeparopa 2 (puc. 1) 6e3 mpuMeHeHUs
CPEICTB 3alIUThl. Pe3ynbTaThl n3MepeHuil 3aHeCTH B TaOJIUIly OTYETA.

3. 3meputh ypoBeHb LIyMa HHU3KOYACTOTHOTO reHeparopa 3 0e3 NMpPUMEHEHHs 3allMTHI.
Pe3ynbTaThl u3MepeHuii 3aHeCTH B TAOJIHILY OTUETA.

4. VI3amepuTh CyMMapHBIid YpOBEHb IlIyMa OT JIBYX T'€HEpaToOpoB 0€3 MPUMEHEHUS 3alIUTHI.
Pe3ynbTaThl u3MepeHnii 3aHeCTH B TAOJIHILY OTUETA.

5. IlocTpouTh CHEKTPHI IIyMa M, IPEJBAPUTEIBHO MOJIYYUB y MPENoJaBaTels TUIl IOMe-
IIEHUSI, CPABHUTH U3MEPEHHBIE 3HAUYEHUSI C HOPMUPYEMBIMU MapameTpamu (Tadi. 4.1).

6. O1ieHuTh 3PPEKTUBHOCTh MPUMEHEHUS CPEACTB 3aLUTHI OT IIyMa. /i 3Toro cTyeHTy
PEKOMEH IyeTCsl TPEenojaBaTesieM OJIMH U3 CIEeIYIONINX BapUAHTOB.

Bapuanm A

1. U3MepuTh ypoBEHB IIyMa BICOKOYACTOTHOTO I'€HEepaTopa 2 ¢ MPUMEHEHHEM 3BYKOU30-
JHMPYIOLIETO KOXKyXa. Pe3ynpTaTsl U3MEpeHUi 3aHECTH B TAOJIUIy OTYETA.
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2. V3mepuTh ypoBEHb IIyMa BBICOKOYACTOTHOI'O T€HEpaTopa 2 ¢ MPUMEHEHUEM SKpaHa
(mpenogaBatenb mpeajaraeT 2 SKpaHa U3 pa3iMyHbIX MaTepuanoB). Pe3ynbrarsl u3MepeHui 3a-
HECTH B TaOJIMIly OTYETa.

3. ITocTpouThb CHEKTPHI LIyMa.

4. CnenaTh BEIBOJEL.

Bapuanm b

1. U3mepuTh ypoBeHb LIyMa HHU3KOYACTOTHOTO IeHepaTtopa 3 ¢ MpUMEHEHHEM 3BYKOHU30-
JUPYIONIETO KOKyXa. Pe3ylibTaThl U3MEpEeHUH 3aHECTH B TAOJIMITY OTYETA.

2. V3mepuTh ypoBEHb IIyMa HH3KOYaCTOTHOIO TeHepaTopa 3 ¢ MPUMEHEHHEM HKpaHa
(mpenogaBatenb mpejaraeT 2 sKpaHa U3 pa3jIMvHbIX MaTepuasoB). Pe3ynbraTel u3MepeHuit 3a-
HECTH B Ta0JIHIly OTYeTa

3. ITocTpouTh CHEKTPHI LIyMa.

4. CnenaTth BBEIBOI.

Bapuanm B

1. U3meputh cymMMapHbIil ypOBEHB IITyMa OT ABYX MCTOYHUKOB C MPUMEHEHHEM 3BYKOHU30-
JUPYIONINX KOXKYXOB. Pe3ypTarel M3MEpeHHIA 3aHECTH B TAOIHITY OTUYETA.

2. V3mMepuTh CyMMapHbIi YpOBEHb IIyMa OT JIBYX HCTOYHHUKOB C NMPUMEHEHHEM SKpaHa
(mpenogaBaTenb mpejaraeT 2 SKpaHa U3 pa3IUdHbBIX MaTepuasioB). Pe3ynbTaTsl u3MepeHuil 3a-
HECTH B Ta0JIHIly OTYETA.

3. ITocTpouTh CHEKTPHI LIIYMOB.

4. CpenaTh BEIBOOEL.

Tema «MeToabI ¥ CPEACTBA MOBBINIEHNSI 0€30MACHOCTH TEXHOJIOTHYECKHX MPOLECCOB)

JlaGopaTopHas padora Ne6-7 (4 1)
Tema: Ounenka 3¢ peKTHBHOCTH NMOIJIOIIAOIIMX 3aBeC NPH HH(PPAKPACHBIX U3JTYYEHUAX
Metoanyeckre peKOMEeHalluH 110 BHIOIHEHUIO PabOThI
JlaboparopHasi ycTaHOBKa OINpeAeNeHUs] MHTEHCUBHOCTH HMH(PAKPaCHOIO H3JIyYEHHUS COCTOUT
u3:
- UCTOYHMKA JYYUCTOM SHEPTUH, B KaueCTBE KOTOPOTo MPUMEHEHa ClielualbHasl JlaMIiia, IJIo-
b U3Tydaromeii MoBEpXHOCTH B KOTOPOii (HUTh HaKana) cocTapiseT 460 Mm?;
- TpeX PsAJIOB LEMHOM 3aBECHl HA TOBOPOTHBIX KPOHIITENHAX;
- METAJNINYECKOT0 KOPITyca, B KOTOPOM CMOHTHPOBAHBI BCE Y3JIbl YCTAHOBKH;
- c(hepruecKkoro oTpaxaressi, O3BOJISIOUIETO CKOHIIEHTPUPOBATH JIYUHUCTHIN [TOTOK B HaIlpaBJie-
HUU aKTUHOMETDA;
- perynaTopa HanpspKEHUs [T yCTAaHOBKY HAIIPSKEHUS TOKA B UICTOYHHMKE MH(PPAKPAaCHOTO U3-
Jy4YEHUS.
Kpome Toro, mpu ucroaHEHUH J1a00paTOPHOM paOOTHI UCTIOJIB3YIOTCS:
- 3JIeKTpoakTHHOMETp HockoBa Ha TENECKONMMYECKOM KPOHIITENHE U BEPTUKAIBHOM IITAHTe IS
M3MEpPEHUS] HHTEHCUBHOCTH TETIJIOBOTO 0OJyUeHUs Ha pPa3HbIX PACCTOSHUSAX OT UCTOYHHKA Teria
(BMecTO anekTpoakTHHOMeTpa HockoBa /1sl M3MepeHUs: MHTEHCUBHOCTH MH(PAaKPacCHOTO 00Iy-
YEHHS] MOKET OBITh MCIIOJIb30BaH U3MEPUTENH TUNIOTHOCTHU TerIoBbIX notokoB UIII-2M unu pa-
aoMmeTp «Apryc-03»);
- ONTUYECKUI TUPOMETD U1 U3MEPEHUs TeMIIepaTyphl HCTOUYHUKA HH(PAKPACHOTO U3ITYUCHHS
(BBLIAETCS MPeTo1aBaTesIeM MK JIAOOPAHTOM).

IlocnedosamenvHocmy binoaHenUs pabomal.

N3yunth MeToIMYEeCKUE YKa3aHUs U MOATOTOBUTH TAOIUIIBI U JJIs 3alIMCH PE3yIbTaTOB 3aMEPOB.
Bxi1r0unTh YyCTAaHOBKY B JIEKTPUYECKYIO CETh U C MIOMOIIBIO PEryJSATOpa HANPSIKEHUS YCTaHO-
BUTh HaIpsDKEHUE TOKA B MCTOYHWMKE HMH(]pakpacHoro usnydenus 180 B (BwimomHsieTcs mon
HaOJI0IGHUEM U C pa3peleHns IPeroaBaTels Wil J1abopaHTa).
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JlaB namrie pa3ropeThCsi Ha MOJHYIO MOITHOCTD (5 MUHYT) C TIOMOIIBIO ONITUYECKOTO MHUPOMETpa
U3MEPUTH TEMIIEPaTypy HUTH HaKaJla JIAMIIbL.

Y CTaHOBUTH aKTUHOMETP Ha paccTosHuH 50 cM OT MCTOYHMKA MH(]pakpacHoro uiinydeHus. Ha
TEJIECKOTTMYECKOM KPOHIITEHHE 6 3TO MOJI0KEHHE COOTBETCTBYeT oTMeTKe (). C IOMOIIBIO aKTH-
HOMETpa U3MEPUTh 3HAYCHUS WHTEHCUBHOCTHU TEILJIOBOIO M3Iy4YeHHUs 0e3 MPUMEHEHHUs 3aBeC Ha
paccrosiHusAx: 50, 55, 60, 65 u 70 cM OT UCTOYHHUKA U 3aHECTHU MOJTyUYCHHBIC 3HAUCHUS B Ta0JIHIIe
, IepeBeIa nx pasmepHocTh B Br/M? (1 kan/cm?xmun = 700 Br/m?).

Buumanwue! Ipu pabore ¢ snexTpoakTHHOMETpOoM HOCKOBaA OTCUET 3aMEpOB ClIeAyeT MPOBOAUTH
THIATENIFHO, HO OBICTPO, TAaK KaK JIep:KaTh OTKPBITOM €ro 3aJHIOK0 KPBIIIKY Oosee 3-4 ceKyH] He
PEKOMEH/TyeTCH.

Y CTaHOBUTH MEPBBINA Pl LIEMHON 3aBeChl U MOBTOPUTH 3aMEPbl MHTEHCUBHOCTU W3ITyYEHUs Ha
TEX K€ PACCTOSHUAX OT UCTOYHHKA; 3aHECTH PE3YJIbTAThl 3aMEPOB B TaOJIUIIE

Y CTaHOBUTH JTOTIOJIHUTEIHHO K TIEPBOMY BTOPOM psijl LIEMHON 3aBeChl U MOBTOPUTH 3aMepbl, BHE-
Csl X 3HAYCHUS B TAOJHIIE.

[To okOHYaHHMH 3aMEPOB CHATH HAMPSIKEHHE C UCTOYHUKA WH(PAKPACHOTO U3IIYUYECHHUS U BBIKIIIO-
YUTH YCTAaHOBKY M3 CETH (BBIMOIHACTCS 1O/ HAOIIOACHUEM MIPETIOAaBaTEIs WIIH JTa00OPAHTA).
Mepul 6e3onachocmu:

- BBITTOJIHANTE paboTy B CTPOrOM COOTBETCTBHU C METOJIUYECKUMHU YKA3aHUSIMHU;

- BKJIFOYATe U BBIKIIIOYANTE YCTAHOBKY TOJIBKO C pa3pelleHus U 1MoJ HaOII0AeHUEeM Mperno/iaBa-
TeJIsl WK JIaDOpaHTa;

- BO n30ekaHue MOBPEXKACHUS IJ1a3 HE 3a/Iep>KUBalTe B3IJISII HA HUTH HaKaja U OTpa)kaTere;

- BO N30€XaHNE 0KOTa He KacailTech HarpeThIX IOBEPXHOCTEN YCTaHOBKH.

Vrazanua no noocomosxe omuema. OT4eT 0 pabOTE BBIMOIHACTCS WHANUBUAYATHHO KaXKIBIM
CTYACHTOM.

B otuere cienyer ykaszath Leib pabOThI, 3apucoBaTh OOIIMKA BUJ ycTaHOBKU. 1o pe3ynbratam
3aMepoB 3aNOJHHUTH Tabiuily 1, a o pe3ynbraTaM pacyeToB — TaOIHUILy 2.

I[To pe3yabpTaramMm 3aMepOB BBINOJIHUTH TPaQUKH, OTPaKAIOIINE 3aKOHOMEPHOCTh CHUKEHUS UH-
TEHCHBHOCTH HMH(PAKpPACHOTO H3IyYECHUS B 3aBUCHMOCTH OT PACCTOSHHS OT MCTOYHHUKA Oe3
LEMHBIX 3aBEC U C IPUMEHEHUEM OJHOPSATHON U JBYXPSTHOMN 3aBECHI.

Pacuerom ompenenuTh WHTEHCHBHOCTH TEIUIOBOTO OOJIyYeHHS Ha TEX K€ PACCTOSTHHUAX OT HC-
TOYHHKA; pe3yJIbTaThl pacueTOB MIOKa3aTh Ha TOM e rpajduke.

Onpenenuts 3PGEeKTUBHOCTD IEMHBIX 3aBEC, KaK MOTJIONIAIOIIETO IKpaHa.

B koHI1e 0TYeTa HOMECTUTH BHIBOBI.

Tabnuna 1
Pe3ynbTarsl 3aMepoB
Paccrosnue, HTeHCHBHOCTD 00Mydenus q , Br/m? DddexTuBHOCTD 3aBEC, %o
M be3 3aBe- C nmpumeHeHneM 3aBec OJTHOPAI- JIBYXpSia-
CHI, (o0 1 psn, q1 2 psaga, Q2 HOU HOU
0,50
0,55
0,60
0,65
0,70
Tab6muma 2
Pe3ynbrarsl pacuéToB
Paccrostaue, m WHTeHCcuBHOCTS HH(paKpacHOTo 00Iy4eHus,

Br/m?
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0,5
0,55
0,60
0,65
0,70

Pacuem unmencusnocmu ungpakpacnozo ooayuenus. IHTEeHCUBHOCTb HH(PAKPACHOTO 00ITyde-
HUS pacCUUTHIBaeTCs 10 (hopMyJsiaM, OCHOBBIBarOLIMMcs Ha 3akoHe Ctedana-bonbimana:
- €CIIM paccTosiHUE L, M 0T MCTOYHMKA HH(PPAKPACHOTO U3ITydeHHs 10 00Iyd4aeMOro 4eaoBeKa

(TeopeTHdecKu 10 J000T0 APYroro Teja ¢ MEHbIIEH TeMIIepaTypoii) O0JIbIIE WU PABHO ~F ,
rae F- nnomane u3nnyyaromieit moBEpXHOCTH (B HAIIEM CITydae 3TO IUIONIaAb HUTH Hakana F=
460 MMZ), TO:

q = {0,91-F-[(T1/100)* — (T2/100)*]}/L?, Bt/m?; (1)
ecn L<~F , TO:

q= 10,91 ~F -[(T1/100)* — (T2/100)*]}/L, Br/m2. (2)
B stux popmynax:
T1 (K) — remneparypa uctounuka uHGPaKpacHOTO U3ITYUCHHs], IPUHUMAETCS MO MOKa3aHUIM
nupometpa. [TockonpKy miKaibel IHpoMeTpa nporpagyrupoBansl B °C, HE00X0IUMO 3TO 3HAUEHUE
nepesectu B K: T(K) = t(°C) +273°;
T2 (K) — Temmepatypa Teina 4eaoBeKa ¢ y4eTOM TEIIO3aIlUTHBIX CBOMCTB 0AeXk 1bl. MOKHO
IIPUHATE B CIIydae XJIomuaTooymaknoi onesxsl (T2/100)* = 85, B ciryuae mepcTsHO# HitH cy-
KoHHOM onexsl (T2/100)* = 100;
F, M? — rioma e M3JIyYaromieil MOBEpXHOCTH (711 HUTH Hakana F= 460 MMZ);
L, M — paccTosiHUE MEX1y HCTOYHUKOM WH(PAKPACHOTO U3TYUYEHHS U U3MEPUTEIbHBIM MPUOO0-
POM (aKTHHOMETPOM, Ha MECTE KOTOPOTO TEOPETUYECKH MPEIIOIaraeTcsl 4YeJI0BeK, KaK TeTIoNo-
TJIOMIAIONIEE TENO);
Yucnosoit kodddurment 0,91 B popmynax (1) u (2) ¢ pasmepHOcThI0 BT/M?-K* yuntsiBaer 1o-
ctosiHHyt0 Credana-bonbliMaHa U U3Ty4aTesIbHYIO CIIOCOOHOCTD (CTENEHb YEPHOThI) HCTOUHUKA
U3JTYYCHUs, a TAK)KE B OUYCHb MAJIOH CTENICHH M3JTy4aTebHYI0 CIIOCOOHOCTD OJICK b YeJIOBEKA B
TOM J10J1€ Teria, KOTOPOE MOTJIOLIAeTCs IEPBBIM TEJIOM OT U3Iy4eHus BToporo. B popmynax sta
oINS Teruia BeIpakaeTcs cnaraeMbiM (T2/100)%,
D¢ heKTUBHOCTH IETTHBIX MOTIOUIAIOIINX 3aBEC BBIYMCISIETCS HA KAXKA0H CTYIIEHU U3MEpEHHS
KaK:
U = [(do — d1) /qo] - 100%,
170011
U = [(do — d2) /q0] - 100%,
r7ie: qo — 3HAaYeHUE HHTEHCUBHOCTH TEIIJIOBOTO 0Oy4YeHHs O€3 3aBeCHI,
01 — 3HaY€HHWE MHTEHCUBHOCTH TEIJIOBOTO O0JIyUEHHsI C OJJTHUM PSIJIOM LIEITHOM 3aBECHI,
02 — 3HaYeHHE MHTEHCHUBHOCTH TETUIOBOTO OOJTyUEHHS C IBYMSI PSIAMHU 3aBECHI.
BrruncienHble Ha KaXa0# cTyneHu 3amepoB 3HaYeHus U yCpeHUTb.
BEIBOIBI TIO pabOTE TOKHBI COIEPIKATh:
- OLIEHKY YCJIOBHH TpyZa 1o (hakTopy «MHTEHCHUBHOCTb TEIIOBOTO OOJIydeHHs» 0e3 dIKpaHupy-
IONIHX 3aBEC U C MPUMeHeHHeM 3aBec. OleHKa MPOBOAMUTCS COMOCTaBICHUEM (DaKTHIECKOTO
3HaYeHUs UHTEHCUBHOCTH TEIUIOBOTO OOIY4YEHUSI C HOPMATUBHBIM.
- OIIEHKY (D (PEKTUBHOCTU IKPAHUPYIOITUX 3aBEC.
- OLIEHKY 3()(pEeKTUBHOCTH 3aIIUTHI OT HHPPAKPACHOTO U3YUEHHS PACCTOSHUEM.
Tema «be3onacHoe B3anMo/1elicTBHeE YeJIOBEKA ¢ TEXHHYECKHMU CHCTeMAaMH Ha NMPOU3BO/I-
CTBe»
JlaGopaTopHas pa6ora Ne§ (2 u)
Tema: UcciieqoBanne 0CBEeIIECHHOCTH pado4nx MecT
Llenv pabomul: OCBOEHHE CTYJIEHTAMHU METOJOB HM3MEpPEHUsI CBETOTEXHHUYECKUX XapakTe-
PHCTUK OCBETHTEJIBHBIX YCTAHOBOK, IPOBEICHUE OIICHKH X 3(PPEKTUBHOCTH B MPOU3BO/ICTBEH-
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HBIX TMOMeIeHusX. Pa3paboTka peKOMEHIaWid MO YIYUYIICHHUIO CAHUTAPHO-TUTHEHHYECKHX
YCIIOBUH Ha OCHOBE TPeOOBAHUI CAHUTAPHBIX HOPM U JACHCTBYIONIUX MTPABHUIL.

3aoauu.

1. U3yunTh BUABI TPOU3BOACTBEHHOTO OCBEILICHUSI U HICTOYHUKH CBETA.

2. O3HAaKOMUTHCSI C OCHOBHBIMHM XapaKTEPUCTUKAMHU MPOU3BOJICTBEHHOI'O OCBEILICHUS U
€ro HOPMUPOBAaHUEM Ha pabOYMX MECTaX.

3. WU3yunth npuOOpHI AJI1 U3MEPEHHUS OCBEIICHHOCTH B TTOMEIICHUH, ONPEIEITUTh OCBE-
HICHHOCTh pa0OYMX MECT M MPOHU3BOICTBEHHBIX TOMEIICHUH OT Pa3IMYHBIX UCTOUHUKOB.

4. PaccunTaTh 3HaYCHUE OCBEIICHHOCTH Ha paboyeM MECTE U CPAaBHHTH €ro ¢ HOpPMAaTHB-
HOM BEITUUYMHOM.

5. Cnenatb BBIBOIBI 11O TIPOJICIIAHHON padoTe.

OcHOBHBIE 110JI0KEHHSA
[TocpencTBoM 3peHus JIF0IM BOCITPUHUMAIOT 110 90% HeoOxomumoi st paboTel HHpOpMaIu.
CBer - KIII0YEBOI1 37IEMEHT CIIOCOOHOCTH BUETh, OLIEHUBATH ()OPMY, LIBET U NEPCIIEKTUBY
OKpYXaroIIMX Hac MpeaAMEToB. Takue 3J1eMEHThI UEJI0BEUECKOI0 CAaMOYYBCTBHS, KaK AyLIEBHOE
COCTOSIHUE WJIU CTENEHb YCTAIOCTH, 3aBUCST OT OCBELEHUS U 1IBETAa OKPY’KAIOIIUX IPEIMETOB.
C Touku 3peHust 6€30MacHOCTH TPy/Ia 3pUTENIbHAS CIIOCOOHOCTD U 3PUTENBHBIA KOM(POPT Ype3-
BbIYaifHO BakHbl. OUu€Hb MHOTO HECHYACTHBIX CIIy4aeB IPOMCXOJUT U3-3a HEYJOBJIETBOPUTEIBHO-
T'O OCBEIICHUS WM M3-32 OMNOOK, CICTaHHBIX pab0dnM, 110 IPUYMHE TPYAHOCTH PACIIO3HABAHUS
TOT'O WJIM MHOT'O MPeAMETa UM OCO3HAHUS CTENICHHU PUCKA, CBSI3aHHOI'O C 00CITyKMBAaHUEM CTaH-
KOB, KOHBEIEPOB, TPAHCIOPTHBIX CpeACTB. CBET CO3a€T HOPMAJIbHBIE YCIIOBUS JJIsl TPYAOBOI
NEeSITETbHOCTH.

Henocratounoe ocBelieHUE BBI3BIBAECT 3PUTEIbHBIA TUCKOM(OPT, BbIpa)karolIuiics B
OLIYLIEHUH HEyN00CTBA WM HaNpsHKEHHOCTU. JlmuTenbHOe NnpeOblBaHNWE B YCIOBUSIX 3pPUTENb-
HOT0 JAMCKOM(OpTa MPUBOAMUT K OTBJICUEHUIO BHUMAHMUS, YMEHBIIEHHUIO COCPEIOTOYEHHOCTH,
3pUTENBFHOMY M 001IeMy yToMileHuI0. Kpome co3ianust 3puTenbHOro KoMm(opra CBET OKa3bIBaeT
Ha 4YeJI0BEKa ICUXO0JIOTHYECKOe, (PU3HOIOTNYECKOE U dCTeTUUECKOoe Bo3aelcTBue. Heynosierso-
pUTEIbHAS OCBELICHHOCTh B paboyell 30HE MOXKET SBISATHCS NMPUUMHONW CHMKEHUS MPOU3BOJIM-
TEIbHOCTU U Ka4eCTBa TPYAa, OJTyUYEHUs TPABM.

[Tpon3BOICTBEHHOE OCBEIIEHHE - OCHOBHOM MMOKa3aTelb TMUTHEHBl TPYy/Aa, IIaBHbIM (ak-
TOp KadyecTBa MH(POpPMAIMK O BHEIIHEM MHpE, OCTYIAIOLIEH Yepe3 Ia3a U MO3r yesnoBeka. Pa-
[IMOHAJIBHO YCTPOEHHOE OCBEIEHHE 00eCIeunBaeT NCUXOJOTHUECKU KOM(OPT, CHIKAET YTOM-
JIEHHE, COXpaHsIeT padb0oTOCIOCOOHOCTh M BBICOKYIO ITPOU3BOIUTENIBHOCTD TPY/1a, MOBBILIAET 0€3-
OIACHOCTbH BBIITOJIHEHUS IPOU3BOJCTBEHHBIX ITPOLIECCOB.

1. Buabl Nnpon3BOACTBEHHOI0 OCBEIICHUSI

[To mpuHIMIYy OpraHu3aluy MPOU3BOACTBEHHOE OCBEIIECHUE MOJPA3AEIAETCS HA: €CTe-
CTBEHHOE — OCBEIICHHE MOMELIEHUI CBeTOM Heba, MPOHMKAIOIINM Yepe3 CBETOBbIE IPOEMBI B
HapyXHbIX OTPaXJAIOIIUX KOHCTPYKLHAX, HCKYCCTBEHHOE — OCBEIICHHME, CO3/1aBae-
MO€ HUCTOYHUKAMH HCKYCCTBEHHOTO CBETa, U COBMEIICHHOE - OCBEUICHHE, MPU KOTOPOM HEJ0-
CTaTOYHOE 110 HOPMaM ECTECTBEHHOE OCBEILIEHUE JIOTIOJIHAETCS HCKYCCTBEHHBIM.

Ponp ecrecTBEeHHOro OCBelIeHMs] B OOeCreueHUH OJIaroNnpHUSATHBIX YCIOBHUN TpyJda Ha
IPOM3BOJICTBE BEChbMa BEJMKA. 3a CYET JHEBHOTO CBETAa B IMOMELIEHUH MOXHO JOOUTHCS BBICO-
KOT'O YpOBHSI OCBEIIEHHOCTH M Ha pabouux mectax. [Ipuuem 6e3 BCAKUX 3aTpaT AJIEKTPOIHEp-
ruv. B moMemeHusx ¢ palMoHaIbHBIM €CTECTBEHHBIM CBETOM CaMOYYBCTBHE JIIOJEH HAMHOIO
Jy4Ille, YeM B MMOMEIEHUsAX 0e3 eCTECTBEHHOI'O CBETA.

EcTtecTBeHHOE OCBELIEHUE B 3aBUCHMOCTH OT MECTA PACIOJIOKEHUS CBETOBBIX IPOEMOB
nojapasensercss Ha 60KoBoe (0JHO-U JBYXCTOPOHHEE), OCYLIECTBISIEMOE YEPE3 CBETOBBIE IPOE-
MBI B Hapy>KHBIX CT€HAX; BEpXHEE - yepe3 CBETOBbIC (JOHAPHU, IPOEMBI B KPOBJIE U MEPEKPBITHIX;
KOMOUMHHUPOBAHHOE - COYETAHHUE BEPXHEro W OOKOBOIO €CTECTBEHHOro ocBeuleHus. Jlocrarou-
HOCTb E€CTECTBEHHOI'O OCBELIEHHUS B IOMEIICHUAX PEriIaMEHTUPYETCSI HOPMAaMH, KOTOPBIMU
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YCTaHOBJIEHBI 3HaYEHUs KO3(P(PUIIMEHTOB €CTECTBEHHON OCBEIIEHHOCTH B 3aBUCMOCTH OT YCIIO-
BUii 3putenbHoi padotel (CHull 23-05- 95).

HckyccTBEHHOE OCBEIEHUE MOXKET OBbITh JBYX CHUCTEM — O0liee U KOMOMHUPOBaHHOE
ocgenieHre. O0Iee OCBEIIEHNE B 3aBUCUMOCTH OT PACIIOIOKEHUS TIPOU3BOACTBEHHOTO 000py-
JIOBaHUs, MOXET OBbITh JIOKAJIM30BaHHBIM HJIM pPaBHOMEpHbIM. Eciu paccrosHue Mexnay cBe-
TUJIBHUKAMU OJIMHAKOBOE, TO OCBELICHME CUMUTAIOT PAaBHOMEPHBIM, IPU pa3MELICHUH CBETHJIb-
HUKOB OJIMXke K 000py10BaHUIO — JIOKAJIM30BaHHBIM.

KomOnHupoBaHHOE OCBEIIEHHWE COCTOUT M3 OOLIEr0o M MeCTHOro ocpemeHus. OOiee
OCBELICHUE MTPEeIHA3HAuYEHO /JIs OCBELIEHUs Bcero nomereHus. KomOnHupoBaHHOE OCBelleHNE
1enecoo0pasHo ycTpauBarh Mpu paboTax BHICOKONH TOUYHOCTH, a TAKKE NMPH HEOOXOIUMOCTH CO-
3JJaHMsI ONPENIETIEHHOT0 WIIM U3MEHSIEMOT0 B IpoLiecce pabOThl HAPABJIECHUS CBETA.

[To gyHKIMOHATBHOMY HA3HAYEHUIO HCKYCCTBEHHOE OCBEIIEHHE IOApa3ieiseTcs Ha
clleAyIouIre Buibl: paboudee, aBapuitHOE, IBaKyallMOHHOE, OXPAaHHOE, IeKYPHOE.

Pabouee ocBemieHue - OcCBelIeHHE, O0ECIIEUMBAIOLIEE HOPMUPYEMBIE OCBETUTEIIbHbBIE
yclIoBHs (OCBEIIEHHOCTh, KAUECTBO OCBEILIEHMs) B MOMEIIEHUAX U B MECTax MPOU3BOJCTBA pa-
00T BHE 371aHUSI.

ABapuiiHOoe OCBELIEHHE — OCBELICHHE AJI MPOJOJDKEHUs pabdOThl MpU aBapUitHOM OT-
KIIFOUeHUH pabouero oceelieHus. HauMenspIasi OCBEIIEHHOCTb, CO3/1aBaeMasl aBapUMHbIM OCBe-
IIEHUEM JI0JKHA COCTaBJIATh HE MEHee 2JIK BHYTpHU 3[JaHMs U HE MeHee | JIK Ui TeppUTOpuit
IPEANPUATHI.

OBaKyallMOHHOE OCBEIIEHUE - OCBELICHUE /IS BaKyallud JIIOJed M3 MOMELIeHUs NpU
aBapuilHOM OTKJIIOUEHHH pabouero ocpeiieHus. OHO MpeaycMaTpUBaeTCs B MECTAX, ONACHBIX
JUIs TIPOXOJa JIFOJeH; B MPOX0/ax M Ha JIECTHULAX, CIIYKALIUX Ui 3BaKyalluM JIOAEH, TP YuC-
Je 3Bakyupyromux 6osuee 50 uenoBek; B MPOU3BOJACTBEHHBIX MOMEUIEHUSIX C MTOCTOSHHO pado-
TAIOIIMMU B HUX JIFOJIBMH, /1€ BBIXOJ JIO/IeH U3 MOMEILIEHHs IPU aBapuiHOM OTKIIOUEHHH pa-
00Yero OCBEIIEHHUS CBS3aH C OMACHOCTBHIO TPaBMaTU3Ma M3-3a MPOJIOJDKEHUS pabOoThl MPOU3BO-
CTBEHHOTO 00OPYZOBaHUs; B MPOU3BOJCTBEHHBIX IMOMEIIEHUIX 0€3 €CTECTBEHHOr0 CBeTa. DBa-
Kyal[MOHHOE OCBEIlIEHUE JOHKHO 00ecreurBaTh HAaMMEHbBIIYIO0 OCBEIIEHHOCTh Ha MOJy OCHOB-
HBIX MPOXOJIOB M HA CTYNEHSX JIECTHUIL: B oMemeHusx — 0,5 K, Ha OTKPBITBIX TEPPUTOPUSX-
0,271K.

JlexxypHoe OcCBellIeHue - OCBELIeHNE B Hepabouee BpeMmsl.

OxpaHHOE OCBEIEHUE MPeNlyCMaTpUBAETCS BJIOJIb I'PAaHULl TEPPUTOPUHN, OXpPaHIEMBIX B
HOyHOe BpeMsi. OXpaHHOE OCBEIICHUE I0JKHO 00ecTednBaTh OCBEIIEHHOCTh He MeHee 0,5 Jk Ha
YPOBHE 3€MJIH.

K npou3BOACTBEHHOMY OCBEILEHUIO MPEABSABISAIOT CIEAYIONIME CAaHUTAPHO- TUTUEHUYE-
cKkHe TpeOOBaHUS: CHEKTPAJIBHBIM COCTaB CBETA JOJKEH OBITh OJIM30K K COJTHEUHOMY, YPOBEHb
OCBEIICHHOCTU JIOJDKEH COOTBETCTBOBATH MMTMEHHMUYECKUM HOPMaM, CBET JOJDKEH ObITh PaBHO-
MEpPHBIM M YCTOMYHMBBIM, HE CO37aBaTh OJIECKOCTH, PE3KUX TeHEH Ha padouell MOBEpXHOCTH, HE
BBI3bIBaTh YTOMJICHUS 3PEHMUSI.

Ecnu ocBenienre He OTBEYaeT CaHUTAPHO- TUTMEHHMYECKUM TpeOOBAaHUSIM, €T0 HE0OXO-
JUMO palMOHAIM3UpOBaTh. (s moaaep:kaHus ypoOBHS OCBELIEHHOCTH B COOTBETCTBUHU C HOP-
MaMHU HEOOXOJMMBI MOCTOSIHHBINA KOHTPOJIb, CBOEBPEMEHHBI PEMOHT, 00CTy>KMBaHUE M YUCTKA
OCBETUTEILHON apMaTypbl, OKOH U (oHapei.

2. HopMupoBaHus HCKYCCTBEHHOTO OCBEIleHUSA

HopmupoBanust ocBelieHUs1 OCYLIECTBIIETCS HA OCHOBAaHUM CTPOMTEIBHBIX HOPM U IIpa-
Bt CHull 23-05-95 «EcTecTBeHHOE M MCKYCCTBEHHOE OCBEIIEHUEY, COTTIACHO KOTOPHIM IPHHS-
TO pa3/ieIbHOE HOPMHPOBAHHE €CTECTBEHHOI'0, MICKYCCTBEHHOTO U COBMEIIEHHOIO OCBEILEHUS.
OTOT TOKYMEHT PErjaMEeHTHPYEeT MUHUMAJIbHO JIOMYCTUMBbIE 3HAYEHHSI OCBEIIEHHOCTH U HE 3a-
IpelaeT NPUMEHSTh TOBBIIIEHHYIO OCBEIIEHHOCTh B ClTy4yae, KOTia 3TO 1eJ1eco00pa3Ho.

bonee s5KOHOMUYHBIE JTIOMHUHECLEHTHBIE JIAMITbI [TO3BOJISIOT MOJIYYUTh NPH OAMHAKOBOM
MOIITHOCTH B HECKOJILKO pa3 OOJIBIIYIO0 OCBEIIEHHOCTh 10 CPABHEHUIO C JIAMITAMU HaKaJIMBaHUS.
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Komb6unupoBanHoe ocBelieHrne skoHoMuuHee o0riero. [loaToMy A1 TIOMUHECHEHTHOTO U KOM-
OMHUPOBAHHOT'O OCBEIICHHUS YCTAaHOBJICHBI 00JIee BEICOKHUE HOPMBI.

OcCBeIIeHHOCTh AJIsl CBETUJILHUKOB OOIIET0 Ha3HAUEHUS HE JOJDKHA BBIXOJIUTH 3a Ipejie-
aer 500...150 ok ansa razopaspsanbix gamn 1 100...50 ok g namn HakanuBanusi. OCBellCH-
HOCTb IIPOXOJIOB MOKET ObITh MEHBIIE OCBEIIEHHOCTH B paboueil 30He, HO He MeHee 75 JK IS
razopazpsaubix jgamn 1 30 JIK 71 JaMI HaKaJMBaHUSL.

C nenpio 06ser4eHrs HOPMUPOBAHUS OCBEIIEHHOCTH pab0OYMX MECT BCE 3PUTEIbHBIE pa-
00TBI pa30oUTHI Ha § pa3psA0B TOUHOCTH B 3aBUCHMOCTH OT pa3MepoB OOBEKTa Pa3IMYCHUs U
YCIIOBHH 3pUTENBbHOM paboThl. Hanbombias HopMupyeMasi OCBeIeHHOCTh cocTasisieT 5000 ik
(pa3psn la), Haumenspiast HopMupyemas ocselieHHOCTh -30 sk (paspsia VIIIB). Ilepsolit paszpsn
— 3TO pa3ps]l HAUBBICUIEH TOYHOCTH, BOCBMOU pa3psii- 3TO pa3ps] HauMEHbLIEH TOUHOCTH.

3. UcTOYHMKH HCKYCCTBEHHOI'O CBeTa

JI71s1 MICKYCCTBEHHOI'O0 OCBEILEHUSI IPUMEHSIOT 3JIEKTPUYECKUE JIAMIIBI IBYX TUIIOB — JIaMIIbl
HakanuBanus (JIH) u rasopazpsassie namnsl (JII). Jlamnbel HakanuBas HanOoliee MIMPOKO pac-
MIPOCTPAHEHBI B OBITY M3-3a CBOEH MPOCTOTHI, HAJCKHOCTU M y100CTBA 3KCIUTyaTanuu. Haxonsar
OHM MPUMEHEHHUE Ha IPOU3BOCTBE: JJIsl aBaApUITHOIO U 3BAKYallMOHHOT'O OCBEIICHUS B IOMeELLe-
HUSX, U TUTaHUS OCBEILEHUSI KOTOPBIX JOIyCKaeTcsl HampsbkeHue He O0osee 42 B, B momere-
HUSX C KPaTKOBPEMEHHBIM MPHOBIBAEM JIIOJIEH, JUIT MECTHOTO ocBemeHns. OCHOBHBIMU HX HE-
JIOCTaTKaMU SIBIISIETCSl HU3Kasi CBeTOoBasi otaada ot 7 10 20 nM/BT, HeGOoIbIIMM CPOKOM CITyKOBI -
10 2500 yacoB; nmpeo0siaJaHUEM B CIIEKTPE JKEITHIX U KPAaCHBIX Jy4yeH, YTO CUJIBHO OTIMYAET
CIIEKTPAJIbHBIN COCTaB MCKYCCTBEHHOI'O CBETa OT COJHEYHOro. B MapkupoBKe jamn HakajluBa-
Hus OykBa B 0003HavaeT BakyyMHbI€ J1aMIibl, | - ra3oHanonHensble, K — namnbsl ¢ KpUITOHOBBIM
HanoJiHeHueM, b - GucnupanbHbIe TaMITbI.

["a3opa3psaHble JIaMIIbl TOTYYHJIM HauOoJblllee paclipoCTpaHEHUE Ha IIPOU3BOJCTBE, B Op-
TaHU3aIUAX U YUPEXKICHUIX MPEXKIe Bcero u3-3a Oompiioi cBerootaauu 40-110 nm/Bt, cpoka
ciyk06n1 (8000....12000 gacoB). M3-3a 3TOr0 rasopaspsiHble JaMIbl B OCHOBHOM MPUMEHSIIOT
JUTSL OCBEILIEHUS YIIHII, WITIOMUHAIIMH, CBETOBON pekiambl. [logbupas coueraHne MHEPTHBIX Ta-
30B, IApOB METAJUIOB, 3aMOJHSAIOMIUX KOJOBI JIaMI M JIOMHUHO(QOpAa, MOXKHO IOJYYUTHh CBET
MPAKTUYECKH TIOOOTO CIEKTPATbHOTO JUarma3oHa — KPacHbBIN, JKeNTHIN, 3eleHbld u T. 1. Jns
OCBEILIEHUS B TOMEIEHUAX HAUOOJIbIIIEe pACIPOCTPAHEHNE TOTYUMIH JIFOMUHECHEHTHBIE JIAMITbI
JTHEBHOTO CBETA, KOJI0a KOTOPHIX 3aloHEeHa mapamMu pTyTu. CBET, U3ydyaeMblii TAKUMU JlaMIa-
MU, OJIM30K IO CBOEMY CHEKTPY K COJIHEYHOMY CBETY.

OpaHako razopaspsaHbIe JaMIlbl HApAy C NPEUMYLIECTBAMHU IEpe]] JIaMnaMu HaKaJuBaHUS
00Ja/1a10T U CYIIECTBEHHBIMU HEJAOCTAaTKaMH, KOTOpPbIE IMOKAa OTPaHUYMBAIOT UX PacCIpOCTpaHe-
HUE B ObITY. DTO MyJbCalis CBETOBOTO MOTOKA, KOTOpas UCKa)XaeT 3pUTENbHOE BOCIIPUATHE U
OTpULIATENIbHO BO37ecTBYeT Ha 3peHue. [Ipu ocBelieHnn ra3zopaspsIHbIMU JaMIaMH MOXKET
BO3HUKHYThH CTpOOOCKONUYecKui 3(hPeKT, 3aKiItoyaroniniicss B HeMpaBUIbHOM BOCIIPUSTHU CKO-
poctu aBMKeHHsS npeameToB. K HepocTaTkaMm razopaspsaHbIX JIaMIT OTHOCUTCS: JUIMTEIHLHOCTD
UX pasropaHusi, 3aBUCUMOCTb UX TEMIIEpAaTypbl OKPYXKaroIleW Cpelbl, CO3JaHhE pPaaHOIOMEX,
BPEIHOCTb U ONACHOCTH MPU UX U3TOTOBJICHUH.

K razopaspsaHpIM TaMmaM HU3KOTO JaBIEHHS OTHOCATCS: Jamiibl Oenoro ceeta (JIB), mam-
bl xoJo1Ho-0enoro ceeta (JIXB), mamnsl ¢ ynyunieHHo# nBetonepenadeit JIJ(I[), namner ten-
no-6enoro cera (JITH), namnbl 6in3kue 1o cnekTpy k connednomy ceeta (JIE) u apyrue. Jlam-
nbl JIE, JIIL] mpuMeHsroTCs B clydasx, KOTJa MPebsIBISIOTCS BBICOKHE TPEOOBaHUS K OMpeie-
JICHUIO 1[BETA, B OCTANILHBIX cllydasx — jJamibl JIb, kak Hanbonee SKOHOMUYHBIE.

K razopaspsaHbIM JlaMIiaM BBICOKOTO JIaBJICHHS OTHOCATCS: AYTOBBIE PTYTHBIE JIaMIIbI
(PJI), xcenonoBbie ([IKcT), ocHOBaHHBIC Ha W3ITyYEHUHU JTYTOBOTO pa3psiaa B TSHKEIBIX HHEPT-
HBIX Ta3ax, HaTpueBbie Bbicokoro nabneHus ([{HaT), meramnoranorenusie ([IPU) ¢ moGaBkoit
nomuaoB MeraioB. Jlamnel [IPJI pekoMeHayroTCsa Uil NPOU3BOJACTBEHHBIX MMOMEIICHUH, €CIIH
paboTa He cBsI3aHa C pa3IMYCHHUEM L[BETOB (B BBICOKUX I1€XaX MAIIMHOCTPOUTEIbHBIX IPEIIPUsI-
TUi) U HapyxHoro ocenieHus. Jlamnel JIPY nMeroT BBICOKYIO CBETOBYIO OT/Iauyy U YJIy4YIlIECH-
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HYIO IIBETHOCTb, MIPUMEHSIOTCS ISl OCBEIICHUS MMOMEIICHUI OOJBIITON BHICOTHI (3- 5M) U 10-
11a14.

B 2009 roxy Beimen 3akoH «O0 3HEProcOESpPe)KCHUH U MOBBIIMICHUH YHEPTeTUYECKOU -
(EeKTUBHOCTHY, UCXOAs U3 KoToporo ¢ 2014 roga goMa U KBapTUPBI OYIyT OCBEHIATHCS Ta30pas-
PSAAHBIMU (JIIOMUHECHEHTHBIMU) M CBETOAMOHBIMU JIAMITAMHU.

[IpenmMy1iecTBO JIFOMUHECHIEHTHBIX YHEProCcOEPEraronINX JIAMIT: KOHOMHUSI SJIEKTPOIHEPTUH,
JUIMTETbHBIA CPOK ciyk0bl. HO Ha/lo MOMHUTH, U4TO uYepe3 roj SKCIUIyaTallud SIPKOCTh JIaMIT
HAYMHAET YMEHBIIAThCA. DTO €CTECTBEHHBIN IMporecc. HemoctatkoM Takux JiaMil SIBISIETCS
TPYJHOCTh YTUIM3alUU (LIEHTPATU30BAHHBIA IpUEeM OTPabOTaBIIMX JIAMIT 0 CHX IOp HE Haia-
*KeH), 3 ekt mepuanus, JOPOroBU3Ha.

CBeToAroHbIC JIAMITBI JIUIICHBI psiZla HEJJOCTATKOB JIIOMUHECLEHTHBIX JiaMil. OHu enie 60-
Jiee SKOHOMHYHBI U JIOJITOBEYHBI, OTHOCUTEIBHO YIapo- U BUOPONPOYHBIE, HE COJEPIKAT PTYTh.
Jlamnbl TakKe UMEIOT pa3JInyHble OTTEHKH M3JIy4aeMOro CBETa M HEUyBCTBUTEJIBHBI K MEperna-
JlaM HarpsKeHus B 3eKTpoceTr. OCHOBHOW HEIOCTATOK CBETOIUOIHBIX JIAMIT — II€HA.

4. U3mepeHne 0CBEeNIEHHOCTH PA00YUX MeCT B MOMeIIeHUH

Jist u3MepeHust OCBEIIEHHOCTH, CO3/1aBaéMOM JITaMITaMU HaKaJIMBAHUS U €CTECTBEHHBIM
cBetoM, coriacHo ['OCT 24940 — 96 npumensitores JirokemeTpsl FO116, FO117,

ATT1508. Obnactu X MPUMEHEHUS: PA3INIHBIC CHEPhI IPONU3BOICTBA, & TAKKE PaOOTHI, IIPO-
BOJIMMBIE B MPOIleccax HANAJAKU, PEMOHTA, JTJa0OpAaTOPHBIX UCCIEAOBAHUMN, TPOBOIUMBIX B HAYyY-
HBIX, KOHCTPYKTOPCKHUX U MPOCKTHBIX OPraHu3aIusx.

Jlrokemetp FO116 (puc. 1) cocTouT U3 u3mMepuTens U OTACIBHOTO (POTOIIEMEHTA C HacaKa-
Mmu. Ha nepeneit nanenu u3MepuTenis pacioioKeHbl: OTCUETHOE YCTPOHUCTBO U KOPPEKTOP MPH-
0opa, KHOMKa MepeKIYaTess, pyyka yCTaHOBKH HyJs. [Ipubop MarHuTO3eKTpUYEeCKOl crucTe-
MBI UMEET JIB€ LIKaJbl, IpagynpoBaHHbie B Jokcax: 0-100 u 0-30. Ha ka)x10i U3 HUX OTMEYEHO
Hayajao auana3zoHa udmepeHui: Ha mkaie 0-100 3Ta Touka HaXOaUTCS Ha ypoBHE OTMETKHU 20,
Ha mkane 0-30 Ha ypoBHe oTMeTkH 5. Ha G0KOBOU CTEHKE KOpIyca U3MEPHUTEIIS PACIOIOKEHA
BUJIKA /I TIOJIKJIFOUEHUS CEeNIEHOBOTO (DOTOITEMEHTa, KOTOPBIM HAXOIUTCS B IIIACTMACCOBOM
KOPIyCe U MPUCOSTUHSAETCS K U3MEPUTENIO IIIHYPOM C PO3ETKOM, oOecreunBaroniell mpaBuiib-
HYIO MOJISIPHOCTh COETMHEHMS.

Puc.1 - Jlrokemetp F0-116
1 — ceneHoBEIN (POTOATEMEHT B TIIACTMACCOBOM KOPIyCe ¢ Hacaakamu; 2, 6, 7 — HaCaJKu;
3 — MmuMamMnepMeTp; 4, 5 — KHOMIKY TIEPEKITIOUEHUs AUANa30HOB U3MEPEHU.

CBeTOUyBCTBUTENLHOCTH MOBEPXHOCTH (hOTOIEMEHTA COCTABISAET 0KOJI0 30 cMm?,

s ymeHplIeHUsT KOCUHYCHOM MTOTPEIIHOCTH IpUMeHsieTcst Hacaaka K, kotopas HajaeBa-
ercs Ha (OTOdJIEMEHT. DTa HacajJKka MPUMEHSeTCS BMeCTe ¢ OJHOM M3 TpeX APYruX Hacaaok,
o0o3HaueHHbIX OykBamu M, P, T. Kaxxnas u3z Hux Bmecre ¢ Hacaakoil K obpasyer Tpu nornoru-
TeJs ¢ HOMUHAJIBHBIM KodpduuuentoM ocnadnenus 10, 100, 1000 u npennasHaueHa s pac-
mupeHus auarnasoHa uzMepenus ot 5 no 100000nk. Bee Hacanku MOTYT MCHOJIB30BaThCS B
OIIPENIEIIEHHOM JIOKCMETPE.

Otcuer MpOU3BOIAT C MOMOIIBIO U3MEPUTEIIS, PACIIOTIOKEHHOTO TAKXKE TOPU30OHTAIBHO
Ha HEKOTOPOM PACCTOSIHUU OT (POTORJIEMEHTA, YTOOBI Ha HErO HE MoMNajia TeHb OT JIUIa UCCIIe0-
BaTEIs.
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[TpubGop mst onpenenenus ocsemeHHoct ATT1508 (pucyHok 2) mpuBoauTcs B pabouee
COCTOSIHME TIPH MOMOINM BBIKIIOUaTesns. [IpoBepsieTcst kayectBo Oartapen. Ecnu B neBoM yriay
nucrtuies: npudopa nossisiercs Haanuck LO BAT, to Gatapero cineayer 3aMeHUTh. DOTOAIEMEHT
pa3sMecTUTh B MECTaXx, I71€ HEOOX0IMMO MPOBECTH 3aMeEPbl OCBEILIEHHOCTH.

Ecnn ¢oro31eMeHT BBIKIIIOYEH, HO IOKa3aHMs Ha JHCIJIee OTJIUYAIOTCS OT HyJle-
BbIX 3HAYEHUI1, CJIENYyEeT IPOU3BECTH HACTPOUKY: IIPU OMOLIM OTBEPTKU [10BOPAYUBATh PETYJIU-
POBOUHBIN BUHT 6 J10 TEX IOP, [TOKa 3HAYEHUS Ha JUCILICE HE CTAaHYT HYJIEBBIMH.

[TpoBepky mrokcmerpa coriacao ['OCT 8.014-72 HeoOX0aUMO OCYIIECTBISITH HE PEKE
oJiHOro pasa B roa. Heobxonumo oGeperars npudop ot yaapoB u corpsceHuil. C Hacagkamu U
¢doTo3eMEHTOM ClleAyeT 0OpamaThCcs Kak ¢ ONTHYECKUM MPUOOPOM. 3arps3HEHHBIC HACaIKU
IPOTUPAIOT BaTHBIM TaMIIOHOM, CMOUYEHHOM B CIIMPTE, a MOBEPXHOCTb (POTOINEMEHTA- CYyXUM
BaTHBIM TaMIloHOM. [locie 3KkcrulyaTanuu JIFOKCMETpa MpU HU3KOM TEMIEpaType HE CIEAyeT OT-
KpBIBaTh KPBIIIKY QyTigpa B TeueHHe 2-3 4acos.

5. Ilopsiaok BbINOJIHEHUS Pa0OThI

1. O3HaKOMHUTBCS € YCTPOMCTBOM U ITpaBUIaMU 0JIb30BaHusA JtokemeTpa F0-116 u
ATT-1508.

2. CocTaBUTh cXeMy Ja00paTOPUM U HAMETUTh TOUYKH 3aMepa OCBeIIeHHOCTH. ToukH xe-
JaTeJIbHO PAaCIOJIOXKUTh MO BCEH IUIOIIAAU MOMEUIEHHMs] Ha paccTOSHUM 1M oT cTeHsl. Touku
IPOHYMEpOBATh.

3. [IpoBecTn M3MepeHHs OCBEIIEHHOCTH B KaX/I0M TOYKE Ha ypoBHE paboueil moBEepXHO-
CTH, UCHOJb3Yys MpUOOpPHI. 3MepeHre OCBEIICHHOCTH MPOU3BOAUTCS B TOPU30HTAIBHOM ILIOC-
KOCTH BHYTPH U CHApY’KU IOMeLIeHUs. VI3MepeHne oCBEIEHHOCTH BHYTPH ITOMEIIEHUS IIPOU3-
BOJIUTCS B TOUKE, PACIIOJIIOKEHHON HA PACCTOSHUM 1M OT CTEHbI, IPOTUBOMOJIOXHOM CTEHE C OK-
HaMH Ha YpOBHE NUCbMEHHOI'O CTOJIA.

JU11 HOATOTOBKU JIIOKCMETpa K paboTe ciielyeT YCTaHOBUTh €ro MU3MEPHUTEIbHYIO 4acTb
Ha MOBEPXHOCTU pabdoyero Mecra B TOPU3OHTAIHLHOM IOJOKEHUU U MPOBEPUTH HAXOJIUTCS JIU
CTpeJsika MpuOOpa Ha HYJIEBOW OTMETKE ILKajbl. 3aTEM C MOMOIBIO LITHYPa COEIUHUTH (OTO3IE-
MEHT C U3MEPUTEIBHOMN YaCThIO U YCTAaHOBUTH Ha Hero cBeTodunbTp T ¢ paccensatenem K.

@DOTO3/IEMEHT YCTaHABIMBAIOT TaKXKe TOPU30HTAIBHO Ha pabouem Mmecte. Haxatmem
KHOTKHU nuana3ona udmepenuit 0...100 BxirogaroT mpulOop B paboTy U OMPEESIOT TOJIOXKEHNE
crpenku. Ecnu ona Haxomutes mexay 0 u 20 geneHusMU BepXHEH LIKallbl, TO ClEAyeT nepeiTu
Ha nuamnasoH 0...30. {15 Toro BKIFOYAIOT JIEBYIO KHOMIKY U TaKXe OMPENETSIOT TOJI0KESHHE, 3a-
HUMaeMoe cTpenkoi. Eciu ctpenka pacnonoxuiack Mexay 0 U 5 neneHus MU HYDKHEH IIKalbl,
T0 cBeTounabTp T HE0OX0IMMO 3aMEHUTh Ha MOMJIOTUTENb C MEHBIIUM KO3 PUIIMEHTOM Ocab-
nenus (cHavazna P, 3areM M) 110 monmyuyeHHs JOCTOBEPHBIX MOKa3aHui npubopa. B Tom ciyuae,
KOrJia IpH UCnoJib30BaHuu Hacanok K, M u HaxaToli JIeBOM KHOIIKE CTPEJIKa HE JOXOIUT JI0 IIsi-
toro nenenus no mkane 0...30, To u3MepeHus: NpoBoIAT 6€3 HACaA0K, T. €. OTKPBITEIM (poTORIIe-
MEHTOM.

Ecnu ctpenka ocraHoBuiach Ha KakoM-1u0o0 3HaueHuu (6ombme 20 Ha mkane 0...100
wii 5 Ha mkane 0..30), To mokasaHust npudopa SIBISIOTCS JTOCTOBEpHBIMU. X Heobxonnmo
YMHOXXUTBH Ha K03()(UIIMEHT ocnabiieHus: ycTanoBieHHoro ceeroduiastpa (10,100,1000), momy-
yasi TPy 3TOM 3HA4YE€HHE JEHCTBUTEIBHON OCBEIIEHHOCTH.

Taxk kak mokcmerp FO-116 oTrpanyupoBaH uisi U3BMEPEHMS OCBELLIEHHOCTH CO3/1aBaeMOM
JamMIaMH HaKaJduBaHUS, TO IPU KOHTPOJIE €CTECTBEHHOM OCBEIIEHHOCTH MOKa3aHUs JIIOKCMETpa
clleZlyeT YMHOXHUTh Ha ronpaBouHblii kKoagduuueHt K (tabnuna 1) B 3aBUCHMOCTH OT HCTOYHH-
Ka CBeTa.

ITpoBecTu 3amepsl ocBelieHHOCTH ¢ momoulsio mokeMmerpa ATT1508. B nponecce nzme-
peHHil HeOOXOIUMO YCTaHOBUTH (POTORJIEMEHT FOPU3OHTAIBHO MOBEPXHOCTH PabOUEro Mecra,
3aTeM CIABUHYTH 3JEMEHT YIPaBJICHUs YJepkKaHUs MOKa3aHUM BIPaBO, MPU STOM MOKa3aHUS Ha
JycIiee «3acTelHyT». CIBUHYTH JIBUXKOK BJIEBO, IPUOOp CHOBa OyneT MOKa3blBaTh pPE3yJbTaT
TEKYIIUX U3MEPEHUN.
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Ecnu Be1Opan nuamna3on usmepenuii 1999 moxkce, a n3mepsieMoe 3HaUY€HHUE OCBEIICHHOCTH
He 6onee 200 nrokc, HEOOXOIUMO MPU MOMOIIM MEePEKITIoYaTelsi BEIOOpa Truana3oHa MepeKITio-
YUTh IpUOOp Ha OoJiee HU3KUH AMAMA30H ¢ TeM, YTOOBI TOCTHYb 00Jiee BHICOKOW pa3peliaroniei
CIIOCOOHOCTH M TOYHOCTU. TO e caMoe M B OTHOILIEHUH M3MEpeHH B quanazone 19990 nmokc.
[TpuGop ATT1508 HeoOX0oaUMO MEPEKIIOYNTh Ha 00Jiee HU3KHK TUAIa30H B TOM CiIy4ae, ecliv
u3MepseMoe 3HaueHue ocBelieHHoctu He Oonee 2000 mrokc. 3amucarh MOJyYeHHBIE 3HAYCHUS
OCBEILIEHHOCTHU B Tabnuity 6.

4. C moMOIIbIO JTIOKCMETPa U3MEPUTh YPOBEHb €CTECTBEHHON OCBELICHHOCTH BHE TOME-
nieHus. Tak Kak HapyKHash OCBELIEHHOCTb OIMPEENseTcs Ha TOPU30HTAIBHON IUIOCKOCTH,
OCBEIICHHOM Bcell HeOecHO# momycdepoi, To U3MepsITh ee ClelyeT Ha OTKPBITOH cO BCEeX CTO-
POH ILJIOLIAJIKE, TJIe HEOOCKIOH HE 3aKpPBIT OJU3KO CTOSIIUMU 3/IaHUSIMU WIH JIepeBbsIMU. B ciy-
Yae HEBO3MOXKHOCTH OIPEICNIUTh TOUYHO HAPY)KHYIO OCBEIIEHHOCTh, (DOTORIEMEHT MOMECTHUTH
CHapyXH OKHa B FOPHU30HTAJILHOM IOJIOKEHUH, TOKa3aHUs JIOKCMETPa YJIBOHUTH, TaK KakK ILIa-
CTHHKY (POTO3JIEMEHTA OCBEIIAET TOJIBKO MOJIOBHHA HEOOCBOA.

5. Onpenenutb kK03 (HULIHMEHT €CTEeCTBEHHOM OCBEIIEHHOCTH 10 hopMyIie:

¢ = Eun/ Euap 100% (1)

rne Esn - ecrecTBeHHas OCBEIIEHHOCTh JaHHOW TOYKH BHYTpPHU
nomenieHus (Jik);
Esap - €cTECTBEHHAs! OCBEIIEHHOCTh BHE ITOMELIEHUS (JIK).
[Tonyuennoe 3nauenne KEO cpaBHUTH ¢ HOPMAaTUBHBIM 3HAYEHU-
€M, oIlpesieNsieMbIM 10 (hopMmyJie:
e=exxmxC (@)

rje e - pacuetHoe nasinenne KEO;
en - 3HaueHue KEO, B3sToe u3 Tabmuub! 2.
M - cBeTOBOI KOADDUIMEHT, 3aBUCAIINN OT KIMMATHYECKON 30HBI
(Tabnwuma 3);
C - k03P PUIMEHT COTHEYHOCTH Kiaumara (Tadnuma 3).
6. Iloctpouts rpadux usmenenuss KEO B maboparopun (o ocu OpAMHAT OTIOXKHUTH
3Hayenune KEO, o ocu abcruce — pacctosiHue B MeTpax OT OKHA J0 TOUKH U3MEPEHHUs).
7. B 3aBucumoctu ot BenuuuHbl KEO ¢ yueToM ocBelieHus: onpeaenuTs mo tabnuie 3
XapaKTePUCTHKY M Pa3psl 3pUTENBbHON pabOThI, KOTOPYIO MOXHO BBIMIOJHATH B KaXJI0H TOUYKe

3amepa. Pe3ynbTaThl 3aHeCTH B TaOIHILY 6.
8. Ilpu oTcyTcTBUU mpubopa i 3aMepa OCBEIIEHHOCTH MCIOIB3YIOT (POpMyITy pacyer-
HOT'O CBETOBOT'O KOA(PHUIIMEHTA:
Epac = (Soxu xn)/Smon 3)
/1€ Soxs — TUIOMIAF CBETOBOTO IPOEMa;
N — KOJIMYECTBO CBETOBBIX MPOEMOB,;
Shos— TIIOIIATH TTOMEIICHHS.
9. OnpenenuTh yroa najgeHusi CBETOBOIO MOTOKA:
)
R @
rae H- BeicoTa CBETOBOTO Mpoema;
L -paccrosiHme OT OKHa 70 paboyero Mecra.
3HaueHus yIJia o ONPEACTUTh MO TaOIUIe TAHTEHCOB 5.
10. Cnenatb BBIBOJI O BO3MOXKHOCTH BBINIOJHEHHS PYKOIMHUCHBIX pabOT (HAaUMEHBIIHN
pa3Mmep oobekTa paznuuenus ot 0,15 mo 0,3M) B MccleayeMbIX TOUKaX TabOpaTOpHH.
Tabnuna 1
Ionpasounsiii ko3 puyuenm K 6 3asucumocmu
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om pas3jiudHvblXx UCMOYHUKO6 ceema

HaumeHnoBaHue HCTOYHHMKA OCBE- 3Ha4yeHre MONPaBOYHOTO KOAPPH-
IICHUS nuenTta K

JlaMIIBI HaKaTUBAHUSA 1
Jlammier mapku JIJ] 0,88
Jlammier mapxu JIJILT 0,95
Jlamnel mapku JIb 1,15
Jlammier mapku JIPJI 1,20
EcrecTBeHHOE OCBELIEHNE 0,80

TaOnuua 2

Hopmupyemoe 3Hauenne ko3¢ duiinenra ectecTBeHHONH OCBEIIEHHOCTH

EcrecTBennoe ocsemenne, KEO

ITomemenune IIpu  Bepxuem IIpu 60KOBOM OCBELIEHHHU

UM BepxHe- 00- | B 30He ¢ ycroiun- | Ha ocrambHON Tep-
KOBOM BBIM CHE-)KHBIM I10- | puTopun
OCBEILIEHUHI KPOBOM

KraccHple KOMHATBI, ayIaUTO-

puu, aboparopuu (Ha padounx

CTOJIaX U HapTax) 4 1,2 1,5

KabuHeTsl TEXHHYECKOTO dep-

YEHUS U PUCOBaHMS (Ha paboumx 5 1,6 2

CTOJIax)

KabuneTsl U KOMHATHI Mpemnoja-

Baresen - 0,8 1,0

Tabnuna 3

3HaueHus CBETOBOTO KoddduiimeHTa u KodpHUIMeHTa COMHEYHOCTH

Kimmmarnuyeckast 30Ha CBeToBOi K03 pULIMEeHT KoadduimeHT conHeynoctu
| 1,2 0,8
1 1,1 0,9
Il 1,0 0,85
\Y/ 0,9 0,8
\Y 0,8 0,7
Tabnuua 4
HopMbl ecTecTBEHHOTO OCBEIEHHS TOMENEHUH MPOMBIIIeHHbIX npeanpustuii (CHull
23.05 — 95)
KEO, %
XapakTepUCTHUKa 3pU- Hanmenbmmii | Paspsp 3pu-
TEJIBHOM padoThI pasmep 00beKk- | TenbHOM pa- | Ipu Bepxuem | IIpu 60koBOM
Ta paszinye- 00THI WM KOMOU- OCBEILIEHUHU
HUS, MM HUPOBAaHHOM
OCBEILIEHUU
HauBbiciieii TOUHOCTH menee 0,15 I 10 8,5
OueHb BBICOKOM TOYHO- ot 0,15 mo 1 7 2,5
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ctu™® 0,30

Bricokoi TounocTn™ ot 0,30 mo 11 5 2,0
0,50

Cpenneii TOYHOCTH ot 0,5 no 1,0 v 4 15

Mauto¥i TOYHOCTH cBeie 1,0 no Vv 3 1,0
50

I'pybas (ouens mainoit
TOYHOCTH) 6ounee 5,0 VI 2,0 0,5

PaGora co cBeTsmmmucs
MaTepHualaMH U U37eIu- 6onee 5,0 VIl 3 1
SIMH B TOPSTYHX [[EXaX

Oo01ee HaOmMIOAEHUE 3a
X0JI0M IIPOU3BOJCT- VI 3 1
BEHHOTO0 MpoIiecca

Tabnuna 5
Tabauia TaHreHCoB
a g a g a g
o) 0,087 22 0,404 39 0,810
10 0,0176 25 0,466 40 0,839
15 0,268 30 0,577 45 1,00
18 0,325 33 0,649 50 1,192
20 0,364 35 0,700 o4 1,376
Tabmuma 6
Ne Toukn Enap, 1K Egn , 1K KEO, % | Pa3psna pabotel | XapakTepucTuKa pa-
V3MEPEHUSI 00ThI

-

L1356

|
am 6

Puc.2 - Jlrokemerp ATT -1508
1 —nucnuieit, 2- KHONKa yJiep>KaHus ToKa3zaHus, 3- IepeKIIoyaTellb 1 BIOOpa Juana3oHa u3-
MepeHHi, BBIKJItoYaTesb npruodopa, 4- oTcek 6arapen NUTaHus, 5 — GOTOPIEMEHT (JaTyuK), 6 —
MOTEHIMOMETP (YCTaHOBKA HYJIS)
JlabopaTopnasi pabora Ne9 (2 1)
Tema: 3amura or CBY-u3nyuyenus
1.1.  lleneBas ycTraHOBKa
O3HaKOMUTBCA C XapaKTEPUCTHKAMHU JIEKTPOMArHuTHOro m3nyueHus (OMMU), BoznericTBremM
OMMU Ha 310pOBbe YeI0BEKa, HOPMAaTUBHBIMU TpeOOBaHUAMU K YpOBHAM DMMU; mpoBecTH n3-
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Mepenns OMU CBY auanazona, yCTaHOBUTH 3aBUCUMOCTh HHTEHCMBHOCTH DOMU CBY nuana-
30Ha OT paccTOSsIHUA A0 ucTouyHrKa DMMU, oneHUTH 3G deKTHBHOCTH 3amuThl oT CBY u3mydenus
MIPY MOMOIIY SKPAHUPOBAHUS.

1.2. MarepuansHoe o0ecrieyeHue
berroBas CBU-neus, mynsrumerp, natuuk CBU-nos, 3aluTHbIE SKpaHb

1.3. Teopernueckas 4yacThb

1.3.1. Xapakrepuctuka 1 uctoyauku MU

DNEKTPOMarHuTHOE U3IyYEHUE — IPOLECC UCITYCKAHUS 3JIEKTPOMArHUTHBIX BOJIH, & TAKXKe
caMo MepeMEeHHOEe 3JEKTPOMAarHUTHOE Mojie 3THX BOJH. COrjacHoO MpencTaBiICHHUSIM Kiaccuye-
ckoit ¢pu3uku, OMU ocymecTBIAETCS YCKOPEHHO ABIKYIIUMHUCS 3apSKCHHBIMH 3JIEKTPUYECKH-
MU YaCTUI[aMH (B YACTHOCTH, IEPEMEHHBIMU TOKAMH).

DNEKTPOMarHUTHOE I0JI€ XapaKTEepU3yeTcs IByMsl BEKTOPHBIMU (DYHKLUAMU KOOPAUHAT —
HANPSDKEHHOCTHIO 3nekTpuueckoro nons E (B/m) u maruutHoi unnykiueit B (Tn) (wacto noms-
3YIOTCSl U IPYTOM BEKTOPHOW BEIIMYMHON — HANPSKEHHOCTHI0 MarHUTHOTO moiist H (A/m)). Pasz-
nenenne DMII Ha anekTpudeckoe ¥ MarHUTHOE YCIOBHO. B 4acTHBIX ciyyasx MOXKHO TOBOPUTH
00 3JIEKTPUYECKOM I0JI€ (CO3/1aeTCsl HEMOABUKHBIMU 3JIEKTPUUECKUMHU 3apsilaMy) WM MarHuT-
HOM T0JI€ (CO3aeTCsl HEMOABUKHBIMU MTPOBOJHUKAMU C MTOCTOSSHHBIM TOKOM WJIM MIOCTOSTHHBIMU
MarHutamu). Ho B MHEpLMaIbHBIX CUCTEMAX OTCUETA, ABMXKYIIMXCS OTHOCUTENBHO TOM, B KOTO-
pOIi paccMaTpUBAIOTCS HETOABUKHBIC AIEKTPUUECKUE 3aps bl UM NOCTOSTHHBIE MarHUTHI, AJICK-
TPUUECKOE U MATHUTHOE T10JIS1 HEPA3PhIBHO B3aUMOCBS3aHbl.

DNEeKTPOMarHUTHHIE BOJHBI PACHPOCTPAHAIOTCS B MPOCTPAHCTBE C KOHEYHOW CKOPOCTHIO
(cxopocThiO cBeTa). DJICKTPOMArHUTHAs BOJIHA — ITOTIEPEYHAst BOJHA. B KaXK10# TOYKE MMOJIs BEK-
TOPBI HANIPSKEHHOCTE! 3JeKTprueckoro 1 MaruutHoro noiei E u H kone6itorest B miockocTy,
NEPIEeHIUKYJISIPHON HaNpaBiICHUIO PaclpOCTPAHEHUS AJIEKTPOMAarHuTHOM BosiHbL. Kpome Toro,
BekTopsl E 1 H B kak10#t TOUKe B3aMMHO MEPIEeHANKYIISIPHBI M KOJIeOI0TCs B OAHOH (ase.

Knaccupuuupyror 351eKTpoMarHUTHBIE BOJHBI B MEPBYIO OY€pe/lb B 3aBUCHUMOCTH OT HUX
YacTOTHI (WM AJTUHBI BOJIHBI).

CIeKTp 2NeKTPOMArHUTHBIX Konebanwuii 1o gactore gocturaer 102! I'n. B 3aBucuMocTH OT
SHEpruu (OTOHOB €ro NOJPA3AEIIAIOT HAa 001aCTh HOHU3UPYIOIINUX U HEMOHU3UPYIOUINX U3Tyde-
HU.

[Ikana 31eKTpOMarHuTHOTO M3JIy4eHUs NpUBeieHa B Tabmuie 1.

Tabnuma 1.
Hewnonusupyrouiee nsiydyeHue Nonusupy-
IOIIEE U3ITY-
4EHHE
Juama- | 1-10% 10%-10* | 10'%-10* | 3,8*10'- | 10™-10'7 | 10%7-10%
30H 4a- 7,5*%10%
CTOT,
1§l
Junama- | 6onee 10 xm 10 xm- 0,78 MxMm- | 0,78 mxm- | 400 aM-10 | 10 HM-0,1 oM
30H 0,1 mm 1 MM 0,38 MKkM | HM
JUTUH
BOJIH
HuskouacTorHsie Paguo- | Undpa- Bumumslii | Yiberpa- Penrrenos-
KoJjeOanus (B T.4. BOJTHBI Kpac-HO€ | CBET ¢uo- CKO€ U TaM-
OMMU ToKOB npo- H3Iy4e- JIETOBOE Ma-
MBIIIEHHON 4acTo- HHUE U3JIy4eHHUE | U3TyUEHUe
THI)
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[Mpumeuanue. JnunHa BoiHBI A ¥ 4acToTa f CBsi3aHbI cOOTHOMICHUEM f = CA, TJ€ C - CKO-
POCTB PACIPOCTPAHEHHMS YNEKTPOMATHUTHBIX BOJH B Bo3ayxe 3*108 m/c

B HACTOAICE BpEM Hauoboee IIUPOKOC MPUMCHCHHUE B Pa3JIMYHBIX OTpaCIsAX 4YCIOBEYC-
CKOM OCATEIbHOCTH HaXOIHUT QJICKTPOMArHuTHasg SHEPTrUid HeI/IOHI/ISI/IpyIOH_Ief/'I 4YaCTHu CIICKTpa.
ITO Kacaercs B IEPBYIO OYEPEAb DJICKTPOMArHUTHBIX oJiei Paano4aCTOTHOIO AWalla3oHa, CO-

CTaBJISIFOIIMX OOJBIIYIO YaCTh CIEKTPa HeMOHU3Upyroumx OMU.

PasmoBosiHBI B CBOIO OYepe/Ib MOAPA3ACISIOTCS 1O JUIMHE BOJIHBI (4acTOTE) Ha psijl Iuara-
30HOB. B 3aBHCHMOCTH OT 4acTOTHI 3JEKTPOMATHUTHOTO HU3ITyYEHHs OCYIIECTBIISECTCS €ro HOp-
MHpoOBaHKe. J[Mana3oHbl pagrodacToT NpUBEICHBI B Ta0HIEe 2.

Tabnuma 2. Jnama3zoHsl paanoyacToT

Howmep ["paHuIs! Ha3zBanue
na- 10 YacToTe 10 JUTMHE
na3oHa BOJIHBI
4 3-30 x['n 100-10 km oueHb Hu3kHe yactoTel (OHY) | MupuaMeTpoBble BOJIHBI
5 30-300 xI'y | 10-1 km Hu3kue yactotsl (HY) KHJIOMETPOBBIC BOJTHBI
6 300 I'm - 3| 1 km — 100 | cpeanrue gactoTsl (CH) TeKTOMETPOBBIE BOJIHEI
MI'n M
7 3-30 MI'n 100-10 m BbICOKHE YacToThl (BY) JIEKAMETPOBBIE BOJIHBI
8 30-300 MI'm | 10-1 m OYCHb  BBICOKHE  YaCTOTHI | METPOBBIC BOJIHBI
(OBY)
9 300 MI'u-3 | 1 Mm— 10 cM | yIbTpaBBICOKHE YaCTOTHI | IEIUMETPOBBIE BOJIHBI
T (YBY)
10 3-30ITn 10-1 cm cBepxBbicokue yacToTel (CBY) | caHTMMETPOBBIE BOJIHBI
11 30-300 T | 1 cM-1MM | kpaiiHE  BBICOKME  YaCTOThI | MUJJIUMETPOBBIE BOJIHBI
(KBY)
12 300 ITu-3 |1 wmwm- 0,1 | runepsoicokue yactotel (1BY) | menuMuimumMeTpoBbie BOJI-
TI'o MM HBI

[Ipumeuanue. B rabiuue ykazaHbl Ha3BaHUS TUANa30HOB 10 MEXIYHAPOJHOMY pe-
rnameHTy. B Poccnn gacto ncnons3yrores apyrue Ha3BaHus quana3oHoB. Hampumep, auanazox
JUIMHHBIX BOJH ([IB) cooTBeTCTBYET 5-My B MEXIyHapOAHOM perjlaMeHTe, AUana3oH yJIbTPaKo-
potkux BoiH (YKB) - 8-my.

B mpowmpiierHoctr uctounukamu OMII SBASIOTCS 2JIEKTpUUECKUE YCTAaHOBKH, paboTa-
IOIITUE Ha TIepeMEHHOM Toke yacToToit ot 10 10 10° I'Ll, B TOM YKCIIE 2MeKTpUYecKHe YCTAaHOBKH,
paboTaroniyie Ha TOKe MPOMBIIUIEHHOM yacToThl 50 I'i; mprOopbl aBTOMAaTUKM; YCTAHOBKH BBI-
COKOYAaCTOTHOTO Harpena; Je(eKTOCKOIBI; pajauorepenaronee odopyaoBanue. VcTtouHukamu
AIIEKTPOMATHUTHOIO M3JIy4YEHUs SBIISIETCS TAK)KE JJEKTPOTPAHCIIOPT, JIMHUM JJIEKTpoIepeaad,
[15BM, MobunbsHbIe Tene()OHBI, OBITOBBIC TPUOOPHI.

1.3.2. BosaeiictBue OMMU Ha 310poBbe YejI0OBEKA

buonornueckue 3¢ dexTrr oT Bo3aecTBruss IMU MOTYT MpOSBIATHCS B pa3IuyHON dhopme:
OT HE3HAYUTENbHBIX (DYHKIIMOHAIBHBIX CABUTOB JI0 HAPYIICHUN, CBUICTEIHCTBYIONIUX O Pa3BU-
THU SIBHOM marosioruu. [IpudmHa 6momornueckoro BosaercTeust OMU Ha opraHu3m — morsioie-
HUE TKAHSIMU YHEPTUU AJIEKTPOMATHUTHON BOJIHBI.

B nienom nmornomenue sueprun OMU 3aBUCHT OT 4aCTOTHI KOJICOAHUHN U DIIEKTPUUECKHUX U
MarHUTHBIX CBOWCTB cpenbl. UeM Kopode JJMHA BOJHBI U OOJBINE YacToTa KoJNeOaHWid, TeM
OOJIBIIYIO PHEPTUIO HECET B ce0e KBAHT 3JEKTPOMAarHUTHOIO M3iydeHus. CBA3b MEXAy dHEPru-
eit Y u yactoToii konebanuii f (IIMHO# BONHBI A) ONIpeIesIeTCs Kak
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Y=h-f
159)0% N 1,2)
Y=h-cA

IJie C — CKOPOCTb DIEKTPOMArHUTHBIX BOJIH, M/C (B Bo3myxe ¢ = 3%¥108),

h — mocrosirHas ITnanka, papHas 6,6%10% Br/cm?.

[Tpu paBubIX XxapakTepuctukax IMU xk03hPUIIMEHT MOTIOMEHUs B TKAHIX C BBICOKHM CO-
JIep>KaHUEM BOJIbl TPUMEPHO B 60 pa3 BbILIE, YEM B TKAHSAX C HU3KUM COJIEPKAHUEM.

Crnenctuem mnornomenus saeprun MU sBnsercst teroBoit s dext. M30bTOUHAsA Ten-
JI0TA, BBIIEISIOIASACA B OPraHW3ME YeJIOBEKAa, OTBOJUTCA ITyTEM YBEJIMYEHUS HAarpy3Kd Ha Me-
XaHU3M TepMoperyysanui. HaunHas ¢ onpeaeseHHoro npejaeiia OpraHu3M He CIPABIISIETCS C OT-
BOJIOM TEILUIOTHI OT OTACJIbHBIX OPraHOB, U TEMIIEpaTypa UX MOXKET MOBHIMIATHCS. Bo3aeiicTBue
OMMU ocobGeHHO BpeaHO I TKaHEeH co c1abopa3BUTON COCYUCTON CUCTEMOM MIIM HEAOCTATOY-
HBIM KpOBOOOpamieHneM (Tjia3a, MO3rT, IMOYKH, JKEITYJIO0K, KeTUYHbIM U MOYEeBOW My3bIph). O0Iy-
YEeHHE TJ1a3 MOXET MPUBECTU K MOMYTHEHUIO XpycTanuka (Katapakre). [loMmumo kaTapakTsl pu
BO3sielicTBM DMMU BO3MOKHBI 05KOTH POTOBHIIBI.

TemnoBoii 3hdexT 3aBUCUT OT MHTEHCHUBHOCTU 0Ody4deHHs. [loporoBbie MHTEHCUBHOCTH
TerioBoro BozfeicTBuss OMII Ha opraHu3M >KMBOTHOIO YMEHBIIAIOTCA C POCTOM YacTOTbI
OMMU. Hanpumep, noporosasi IJIOTHOCTh MOTOKa 3Hepruu ais Y BU-nuanazona cocrasusier 40
mrBt/cm?, a st CBY-muamaszona — 10 MkBt/cm?. DMIT ¢ HHTEHCHBHOCTHIO MEHBIIIE IMOPOTOBOM
He 00Ja/1aeT TEIUIOBBIM JEWCTBUEM Ha OpraHU3M, HO COTJIACHO PALY TEOpuil oOnaiaeT CHelu-
(UYeCKUM HETEIUIOBBIM BO3JeHCTBUEM. JlaHHBIC, OTHOCSIIMECS K HETEIUIOBOMY BO3JCHCTBUIO
3JIEKTPOMArHUTHOI'O M3JIyYeHHs! Ha YEJIOBEKa, Ha JIaHHBbIH MOMEHT HE SIBJIAIOTCS MOJHBIMU. DTO
CBSI3aHO C OTCYTCTBHUEM UYETKHX KPUTEPUEB 3TOTO BO3JCUCTBUS, JOCTYIMHBIX HEIOCPEICTBEHHO-
MYy UHCTPYMEHTAJIbHOMY KOHTPOJIIO.

Cmenenv u xapaxkmep 6osoeticmeusi MU na opeanusm uenogeka onpeoeisiemcs 4acmo-
MOU U3LYYeHUsl, NPOOOIHCUMENbHOCIbIO 00y4enus, unmencusHocmoio IMII, pazmepom 06.1y-
Yyaemoll N0BEPXHOCMU, UHOUBUOYATLHBIMU OCOOEHHOCMAMU Yel06eKd.

JUia nnutensHOro Bo3aencTBus OMU pa3ianuHbIX 1Mana3oHOB 4acTOT NPU YMEPEHHOU UH-
mencusHocmu (viwie I1/[Y) xapakTepHbIM CUMTAIOT pa3BUTHE (DYHKLIMOHAIBHBIX PACCTPOICTB B
I[THC c Hepe3ko BbIpaKEHHBIMU CIBUTaMHU B 9HJAOKPHUHHO-OOMEHHBIX MPOIIeccax U COCTaBe KPo-
BU. B CBSI3M ¢ 3TUM MOTyT MOSBUTHCS FOJIOBHBIE 00N, TOHMKEHHE WM MOBBILICHUE apTepUab-
HOTO JIaBJIEHHsI, HEPBHO-TICUXUYECKHE PACCTPOICTBA, ObICTpOE pa3BUTHE YTOMIIEHUs. Bo3MokHO
BbINa/IEHUE BOJIOC, TIOMKOCTh HOTTEH, CHIDKEHHE Macchl Tena. Habmonarores nusmeHeHus Bo30y-
JUMOCTH 3PUTENIBHOT0, BECTUOYJIIPHOT0, OOOHATENILHOTO aHanu3aTopoB. Ha panHel ctaauu nsz-
MEHEHHSI HOCAT 00paTHMBIN XapakTep, MpH MpoJosikaromeMes Bo3aecteun OMU npoucxonut
CTOWKOE CHI)KEHHE Pab0TOCTIOCOOHOCTH.

Ilpu asapuunvix cumyayusx u KpauHe 8vbicokux yposHsax IMHU BO3HUKAIOT OCTpbIE Hapy-
IIEHUS, COTIPOBOXKIAIOIINECS CEPACUHO-COCYAUCTBIMU PACCTPOMCTBAMU C 0OMOpPOKAMHU, PE3KUM
y4YalleHUeM IyJIbCca U CHIDKEHUEM apTepHalIbHOTO J1aBJICHUSI.

DNEeKTPOMarHUTHbIE U3ITYUYEHUS, YPOSHU KOMOpbIX He npesviwiatom [I/[Y, HO mpeBoCXoasT
(G oHOBBIE, MOYKHO paccMaTpuUBaTh Kak cTpeccupytouuii ¢pakrop. [lpu BozneiictBun takux MU
OTMEYAIOTCSl 3HAYMMble (YHKIIMOHAJIbHBIE W3MEHEHMSI COCTOSHUS CEepJeYHO-COCYAUCTOH W
HepBHOU cucteM. CyOBEKTHBHO YeIOBEKOM OTMEYAIOTCSl MOBBILIEHHAs DPa3Apa)kKUTEIbHOCTD,
YTOMIIIEMOCTB, FOJIOBHBIE 0OJIH, PacCTPOICTBA CHA, MaMsTH. B CBSA3U € 3TUM B Mocie/iHee BpeMs
0co00€e OECTOKONCTBO y CIIEUATNCTOB B 00JIACTH AJIEKTPOMArHUTHOW 0€30aCHOCTH BBI3bIBAIOT
COTOBBIE TeNe(OHBI U KOMITBIOTEPHI, @ TAK)KE pa3IMyHble OBITOBBIE PaJNO3IEKTPOHHbIE U JJIEK-
TPUYECKUE TPUOOPHI.

B mpenenax paanoBOIHOBOTO auamna3oHa Joka3zaHa HauOoubinas akTUBHOCTH CBY-mosns
no cpaBHenuto ¢ BU u YBU.
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1.3.3. HopmupoBanue MU

Hopmuposanue MU B 3aBUCUMOCTH OT UCTOYHUKA U3JIYUYEHHUSI, MECTA U YCIIOBUM BO3/ICH-
CTBUS IPOU3BOJUTCS 110 Pa3INYHBIM JOKYMEHTaM.

Jliisa paboTaronux, MOABEPrarolIMuXcs B MpPOLECcce TPYAOBOM AESITeNbHOCTH MPOdeccHo-
HaJIbHOMY BO3/ICHICTBHIO 3JIEKTPOMArHUTHBIX MOJIE€H, HOpPMUPOBaHUE ocyluecTBisiercs CaHurap-
HbiMU TipaBuiiaMu U HopMamu CanlluH 2.2.4.1191-03 "DnekTpoMarHuTHBIE TIOJII B TIPOU3BOI-
CTBEHHBIX YCJIOBUSAX".

[Iepeuenb AEHCTBYIOIMX JOKYMEHTOB, Kacaroluxcs HopMupoBanusi OMU, npuseneH B
IIpunoxxeHuu.

B 0CHOBY rurneHn4ecKoro HOpMHUpPOBAHUS IOJIOKEH MPUHLUIT JECHCTBYIOLIEH NO3bI, YUH-
TBHIBAIOIIMM SHEPreTUUECKYIO Harpy3Ky Ha OpraHu3M YeJIOBEKa.

JInsl TUTMEHNYECKOrO0 HOPMHMpOBaHUs B Auana3zoHe 4actoT a0 300 MI'i MHTEHCHBHOCTH
OMII BbIpaXarOT HANPSKEHHOCTBIO 3jeKkTpuueckoro noisi E (B/M) u HampsiKeHHOCTBIO Mar-
HutHoro nmojist H (A/m). B nuanazone wactor 300 MI'p — 300 I'T'y muaTencuBHOCT DMMU Xapak-
TepusyeTcs MIOTHOCTBIO MoToKa dHepruu [111D (B1/M?), T.e. KONTHMYECTBOM SHEPIHH, HaJaromeii
Ha €AUHULY IUIOIIA/IA TOBEPXHOCTH.

Takum o6pazom, ODMU HCTOYHUKOB pa3IUYHON YACTOThl XapaKTEPU3YETCs pa3IudYHbIMU
napaMerpamu. ITo cBsi3aHO ¢ TeM, yTo DMII Bokpyr 110060ro UCTOUHUKA U3ITYUYCHHS Pa3AesioT
Ha 2 30HBI: OJIMKHIOIO - 30HY MHAYKLUUU U JAJBHIOI0 — BOJIHOBYIO 30HY. B OmibkHel 30He aiek-
TPOMarHuTHasi BOJHA emle He chOpMUPOBaHA, M UHTeHCUBHOCTh DMII oreHnBaeTcs qByMs ma-
pamMeTpaMu — HaIlpsHKEHHOCTBIO 3JIEKTPUUECKOTO U HANPSIKEHHOCTBIO MAarHUTHOTO moiied. B
JanbHel (BOJHOBOM) 30HE — 30HE C(HOPMHUPOBABIICUCS 3JIEKTPOMATHUTHOW BOJIHBI, HMHTEHCHB-
HOoCcTh DMII olleHMBaeTCsl BEIMYMHOW IUIOTHOCTU IMOTOKA SHEpruu. Pazmepsl 30H 3aBUCAT OT
JUTMHBI BOJTHBL. YeM Oosbiie yactrora DMMU, Tem MeHble paguyc OnmkHel 30Hb1. PaboTarormiue ¢
uctounukamu OMU 4-8 nuanazonos, ¢ yactoroi 10 300 MI' (cm. Tabimiry 1) 0OBIMHO HaXo-
naTes B OnmxHel 30He. [Ipu skermyaranuu reHepatopoB YBY, CBY u KBY auanazonos (9-11
nuana3onsl, yactota 300 Ml u Bbliie) paboTarolue 4acTo HaXOJATCSA B JaJbHEW BOJHOBOM
30HE 3a CYET MaJIoro pajauyca OarKHE 30HBI.

Cy1iecTBYIOT HCCIEA0BAaHUS, J0Ka3bIBAIOIINE PA3IMYHOE OHOJIOTMYECKOE BO3JIEHCTBUE
onvxHel u nanbHel 30 DMU.

Hopmupoanue snektpomarautHbeix nosied auanaszona 30 x['m — 300 I'Tu cornacHo Can-
ITuH 2.2.4.1191-03 ocy1ecTBaseTCs 10 BEIMYUHE SJHEPTETUYECKON IKCIIO3ULUN 0.

DHEPreTUIECKyI0 dKCHo3ulnio B nuarna3one 4actoT 30 xk['11-300 MI'1 paccuutsiBaroT 1o
bopmynam

33; = E2T, (B/mM)? - u;
33y = H?T, (A/m)? - u,
rae E - HanpsbkeHHOCTH aniekTpudeckoro nous (B/m),
H - nHanpshkeHHOCTh MarHUTHOTO 1o (A/M),
T - BpeMst BO37IeHCTBUS 32 CMEHY (Jac).
DHEpPreTUYecKyro 3KCno3uinio B quanazone yactor 300 MI'u-300 [T paccuuThiBatoT 1o

dbopmyre:

(3)

33 = NM3 - T, (BT/M?) - 4, (4)
rae [II13 - m1oTHOCTE TOTOKa SHEPTUU (BT/MZ),
T - BpeMs Bo3A€iCTBUSA 32 CMEHY (Jac).
[IpenenbHO nONMYyCTUMBIE 3HAYEHUS DHEPTETUUECKUX IKCIIO3ULMN Ui JUara3oHa 4acTOT
30kI'-300I T B coorBetcTBUU ¢ CanlluH 2.2.4.1191-03 npuBeaeHs! B Ta0uIe 3.

Tabnuma 3. [IpenensHO AOMyCTUMBIE 3HAUYEHUS dSHEPreTHIeCKuX dkcno3unnii DMIT auana-
30Ha 9acToT 30kl 11-300I T 11

Ilapamemp 2D B anana3zoHax 4actoT (MI'm)
0,03-3 3-30 30-50 50-300 300-300000
D3k (B/m)*u 20000 7000 800 800
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20 (A/m)%4 200 - 0,72 -

O0mm» 200
(MkB1/cM?)*u

HpI/I 9TOM 3HAYCHUA HaprI}I(CHHOCTefl SJICKTPUYECCKOI'O U MarHUTHOI'O ITOJIEN M IJIIOTHOCTH
IMOTOKA SHEPTHUU HE JOJIKHBI ITPCBLIIIIATE MAKCUMAJIbHBIX 3Ha‘IeHI/II\/JI, IMPUBCACHHBIX B Ta6111/1ue 4,

Tabmuna 4. MakcuMmanbhble 11J1Y HanpseHHOCTH M IUIOTHOCTH MOTOKa 3Hepruu OMII
nuamna3oda yactoT 30 kI’ - 300 I'T'1x

Iapamemp Maxcumanvrno donycmumble 3nauenus 6 ouanasonax yacmom (MIy)
0,03- | 3- 30- | 50- 300-300000
3 30 |50 300
E (B/m) 500 | 300 | 80 80
H (A4/m) 50 - 3 -
1119 1000 (5000 npu noKaIEHOM OOJyYEHUU KU-
(mkBm/cm®) CTEH PYK)

1.3.4. 3ammra or DMU

[anee nepeynciaeHbl MPUHIMIBI 3aIIATH OT JIEKTPOMArHUTHOTO U3ITyYEHUS.

1. 3amwra BpemeneM. JlaHHBIN BU 3aIIUTHI MPEANOIAracT OrpaHiYeHe BpEMEHU PeObIBaHUS
B AJIEKTPOMArHUTHOM I10JI€ | HOPMHPOBAHUE UHTEPBAJIOB BPEMEHH, B TEUEHUE KOTOPBIX 4e-
JIOBEK MOKHUAAeT omacHyo 30HY. [Ipu 3ToM obecrieunBaeTcsl Kak HEMPEBHIIICHUE OMYCTH-
MOM J103bl, TAK U BOBJICUEHUE €CTECTBEHHBIX PECYPCOB OpraHM3Ma, KOTOPbIE B OTCYTCTBUU
U3IyYeHUs BOCCTaHABIMUBAIOT (yHKUMU opranuzMa. OIHAKO WHIUBUAYalbHAas YyBCTBHU-
TETBLHOCTh JaHHOTO opranu3Ma Kk DMII He yuuTsiBaeTcs, U, CIeA0BaTeIbHO, HE YMEHbBIIIACT-
Csl MHAMBUIyallbHBIA pUCK. Takol METO/ 3alIUThl MOXKHO CUUTATh TPAAUIIMOHHBIM.

2. 3ammra paccrosHUEM. B 1aHHOM citydae nmpeaycMaTpuBaeTcs yaaieHne uctounnka OMU Ha
HEKOTOPOE PACCTOSHUE, KOTOPOE OIPENEIAETCS UCXOId U3 HOPMATUBOB HA HANPSKEHHOCTH
MOJISI UK TUTOTHOCTH TOTOKA YHEPTUU. DTOT METO]I 3alIUThI IPUMEHSIETCS] M Ha CTalluOHap-
HBIX 00beKTax (paauo, TeJIeBUACHNE, CTAIMOHAPHBIC MTePEeIaTUNKH ), 1 Ha MOOUIIBHBIX. [1pu-
MEHEHHE BBIHOCHOW aHTEHHBI WM BBIHOCHOW MHKPOTENe()OHHON TapHUTYpHI YBEITUUHBAET
paccTosiHue MEXJy TOJb30BaTeleM M aHTEHHOW coroBoro Ttenedona. bmaromaps srtomy
CHIIKAETCS MOTJIONIeHHas TeJoM 3Heprus. Kpome Toro, K 3amure pacCTOSHUEM OTHOCHUTCS
BBIJICTICHUE CAHUTAPHO-3AILUTHBIX 30H U 30H OIPAHUYEHUS 3aCTPOMKH BO3JIE JIMHUU DJIEK-
Tponepeaaym U MOUIHBIX PAIMOCTAHIUMN.

3. 3ammra skpaHupoBaHueM. Korma HeJOCTaTOYHO 3alIUTHl BPEMEHEM M PACCTOSIHHEM, WU
KOrJJa HEBO3MOKHO MPUMEHHUTH 3TH BHUJIbI 3aLIUTHI, PUXOAUTCA SKPAHUPOBATH UCTOYHUKHU
U3ITyYeHUsl, UCTIOJIB3YsI CIIOCOOHOCTH MPOBOJHUKOB M3MEHATH KOH(PUTYpAIUIO dIEKTpoMar-
HUTHOTO TOJIsI, OTPAHUYUBAs €r0 PaCIPOCTPAHEHUE WM MEHSS HAINPABICHUE PACIPOCTpaHe-
HUs. JlaHHBINA CIOCO0 3alUTHI CIEAYeT CUUTATh YHUBEPCAIBHBIM, MTOCKOJIBKY €ro MpUMeHe-
HUE TTO3BOJISIET CHU3HUTH YPoBHU OMMU 110 m00OBIX 3apaHee 3aJaHHBIX 3HAUCHUM.

4. 3ammra O6moKMpoBaHHEM. B maHHOM ciydae pedb HAET O MPUMEHEHUU METUKaMEHTO3HBIX
MpenaparoB, KOTOPbIE OJIOKUPYIOT TociencTBus Bo3aecTeus IMU. Tlpumenenue npenapa-
TOB-PaJUOINPOTEKTOPOB JOIYCTUMO JHUIIb TOTJA, KOTJa MOCIEACTBUS NPUMEHEHUS ITHUX
MIpenapaToB OKKYTCS MEHEe OMAaCHBIMH, YeM COOCTBEHHO Bo3jeiicTBre DMMU.

NuauBuayanbHas 3alMTa YeJI0BeKa.

IIpu paGote B ONMacHBIX MEKTPOMATHUTHBIX YCIOBHUSIX MPUMEHSIOTCS B KayeCTBE JOMOJ-
HUTEIBHBIX WHAWBHYaJTbHBIC CPEJCTBA 3aIIUTHI YelOBeKa. [Ipy MpOEKTUPOBAaHUH CPEICTB MH-
JTUBHUIyaIbHON 3allUTHI CIeYeT MOMHUTH O TOM, YTO YEJIOBEK JOJDKEH HE MPOCTO HaXOIUTCS B
HHX, HO ¥ BBIIOJIHATH CBOM JOJDKHOCTHBIC 00s13aHHOCTH. T.€. CpeacTBa MHIMBHIYaIbHON 3aIly-
ThI JOJDKHBI OBITH YAO0OHBI 111 paOOTHI B HUX.
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K wmnauBuayanbHbIM cpenctBaM 3amiuThl 0T OMU oTHOCATCS: MHAMKATOPHI OIS, MeEpe-
HOCHBIE DKPaHBbI, IIOTJIOMIAIOIINAE TOKPBITHS.

Nuaukaropel mois npeaHa3HadyeHbl il KOHTposs ypoBHs OMII. Takue ycrpoiictBa co-
3/1aHBI IO YIPOIIEHHON CXEMEe U BBIMOIHAIOT (PYHKIIUH aBapHiiHOM curHanmu3anuu. MHankaTopsl
3BYKOBBIE M CBETOBBIE CpadaThiBalOT MpH JocTuxkeHuH OMMU KpUTHUECKOro 3HaueHUsA. IJTH
YCTPOHCTBA UMEIOT HEOOJBIINE pa3Mephl U pa3MEIIaloTCsl B KapMaHe WK Ha mosice. VX mpume-
HEHUE MMO3BOJISIET YEJIOBEKY BHIOMpATh HAUMEHEE OINACHBbIE YYACTKU MpHU MepeMEelIeHUH, Halpu-
Mep, IPU 00CITy)KUBAHUU IEKTPUUECKUX CETEH.

[lepeHocHbie SKpaHbl UCMOJIB3YIOT MPHU MPOBEACHUN PEMOHTHBIX M PErJIaMEHTHBIX padoT.
Br160op MecT uX pa3MelleHus ONpeAessieTCs MPOU3BOACTBEHHBIMU TPEOOBaHUAMU U OOCTAHOB-
KOH.

Mertamm3upoBaHHbIE KOCTIOMBI, TUIAIINA, KOMOWHE30HbI, OYKH, IIJIEMbl 00€CTIEYHBAIOT J10-
MOJIHUTENIbHYIO 3aIMTy. JTa ClenoAekaa obecrneynBaeT U 3JeKTpode3onacHocTh. Hampumep,
npu paboTe Ha BBICOKOBOJIBTHBIX JIMHUSAX MCIIOJIB3YETCS 3a3€MJICHHBIA KOCTIOM C METAJLTH3UPO-
BaHHOM HUTHIO, KOTOPBIH 3aIIUIIAeT PpAOOTHUKA OT IEKTPUUYECKOTO MOJS U OT MOPAKEHUS dJICK-
TPUYECKUM TOKOM.

D¢} PexTUBHOCTh KOMIEKTUBHBIX W MHAWBHYAIbHBIX CPEJCTB 3aIIMTHI OMpPEEseTcs Mo
cTerneHu ocnabneHust uHTeHcuBHOCTH DMII, BeIpaxaromeiics KodpGUIMEHTOM YKpaHUPOBAHHUS
(k03 PULMEHT MOTTIOLEHUS WM OTPAXKEHHUs), U JOJDKHA 00ecreunBaTh CHIKEHUE YPOBHS H3-
JTydeHus 10 0€30IacHOTo B TEUEHHE BPEMEHH, ONPEACIIEMOro Ha3HAYCHHEM U3ICITHSI.

KouTponb 3 peKTHBHOCTH KOJIIIEKTUBHBIX CPEICTB 3alUThl Ha pabOYMX MECTaxX IOJIKEH
IIPOU3BOJUTHCS] B COOTBETCTBUM C TEXHUYECKUMU YCIOBUSIMHU, HO HE pexke 1 pas3a B 2 rofa.

KouTponb 3¢ (hekTUBHOCTH MHAMBUAYAIBHBIX CPEJCTB 3allUThl Ha pabOuMX MECTax JI0JI-
YKE€H MPOU3BOAUTHCS B COOTBETCTBUU C TEXHUUYECKUMHU YCIOBUSMU, HO HE pexe 1 pas3a B rox.

B nemsix npenynpexaeHuss ¥ paHHET0 0OHAPYKEHHUS U3MEHEHUN COCTOSIHUS 310POBbS BCE
nuna, mpodecCuoHaIbHO CBSI3aHHBIE C OOCTY>KMBAaHHEM M JKCIUTyaTanued ucTouHukoB DOMII,
JIOJKHBI IPOXOJUTh MPEIBAPUTENbHBIN MPH NOCTYIUIEHUH Ha paboTy U MeproandYeckue npodu-
JTAKTUYECKHE METOCMOTPBI B COOTBETCTBUH C ACHCTBYIOIIUM 3aKOHOIaTEIbCTBOM.

JIuna, He nocturmue 18-1eTHero Bo3pacra, U JKEHIIUHBI B COCTOSSHUM OEpEeMEHHOCTH J0-
MyCKalTCs K padbore B ycioBusix Bozaencteust OMII Tonpko B cityyasix, KOTJJa HHTEHCUBHOCTh
OMII Ha pabounx mectax He npesiaeT [1/1Y, ycTaHOBIEHHBIX 111 HACETICHUS.

2. Meroanueckre peKOMEHIAINH 110 BBIMTOJTHCHUIO PAOOTHI

2.1. Onucanue crenna

Brewnuil Bua creHaa npencTaBicH Ha pUcyHKe 2.1.

Crenn npencrapiisieT OO0 CTOJ, BBINOJHEHHBIA B BUJIE CBAPHOTO KapKaca CO CTOJCIIHH-
nei 1, moa KOTopol pasMeIaroTcs CMEHHBIE SKpaHbl 9, NCIIONIBb3yEMBbIE NIl U3YYEHUS DKpPaHH-
PYIOIIUX CBOMCTB pa3nuuHbix MaTepuanoB. Ha cronemnune 1 pasmemenst CBY neus 2 (nctou-
HUK U3JIy4Y€HHUs) U KOOPJIMHATHOE YCTPOMCTBO 5.

KoopannatHoe ycTpoicTBO 5 peructpupyer nepemenienne gatauka 6 CBY nmons mo ropu-
30HTaNBHBIM ocsiM X 1 Y. BepTukanbHas koopauHara Z onpenensercs Mo LIKaie, HAaHECEHHOM
Ha U3MEPHUTENIbHYIO CTOUKY 7, IO KOTOPOHM JaTuuK 6 MOKET cBOOOJIHO MepeMeniaTbes. ITO JaeT
BO3MOXKHOCTb HcCleIoBaTh pacnpeaeneHue CBY u3nydeHust B MpoCTpaHCTBE CO CTOPOHBI Iie-
penneit nanenu CBY neun (B 30He HanoJiee MHTEHCUBHOTO U3TYUYEHUS).

JlaTyuk 6 BBINIOJHEH B BHUJE MOJYBOJIHOBOTO BUOpaTopa, pacCCUMTaHHOTO Ha 4acToty 2,45
I'T u cocTosmero u3 IMAIEKTPUUECKOTO Kopiryca, BubparopoB u CBY nuopa.

KoopaunaTHOE yCTpOICTBO 5 BBINOJIHEHO B BUJE IJIAHILIETA, HA KOTOPHIN HAHECEHA KOOP-
JHaTHasA ceTka. [maHmer npukieeH HenocpeacTBeHHO K cronemnuie 1. Croiika 7 U3rorosie-
Ha W3 JAMIJIEKTPHUUYECKOro Marepuaia (OpraHHYecKOro CTeKIa), 4YTOObl MCKIIOUUTh HMCKaKECHUE
pactpenenenust CBY noms.
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B kauectBe Harpy3ku B CBY neun ucnosiab3yercsi CTPOUTENbHBIA KPAaCHBIN KUPIHY, yCTa-
HaBJIMBAaEMbIi Ha HETIOJBUKHYIO IO/ICTABKY, B KaueCTBe KOTOPOI HMcHoib3yercs (asHcoBas Ta-
pelika, obecreurBaromniasi CTabMIbHOCTh U3MEPSIEMOT0 CUTHAJIA.

Curnai ¢ natuuka 6 MOCTyINaeT Ha MyJIbTUMETP 8, PacloyoKEHHbIH Ha CBOOOAHON 4acTH
cToJemHuLbI 1 (3a nmpenenamMu KOOpAUHATHOM ceTku). [y mepecdera Moka3aHui MyJIbTUMETpa
(MKA) B TIIIOTHOCTB TOTOKA 3HEpTHH (MKBT/cM?) HCIIONB3yeTCs COOTHOIIEHHE

1 MxA = (0,35+0,04) MxBT/cm? (5)

Ha cronemnune 1 umerorcst THe3na 3 il yCTAaHOBKH CMEHHBIX 3aIUTHBIX 3KPaHOB 4, BbI-
MOJTHEHHBIX U3 CIEIYIOINIMX MaTepPUaOB:
- CETKa U3 OIMHKOBAHHOMU CTalH ¢ sdeiikaMu 50 MM,
- CETKa M3 OIIMHKOBAHHOM cTaiu ¢ suekikaMu 10 Mm,
- JINCT aJIIOMHHHCBBIH,
- TOJIMCTUPOI,
- pe3uHa.

Pucynox 2.1- BHemnuii Buz cteHaa 5 — KOOpAMHATHOE YCTPOICTBO,

1 — cronemnunma, 6 — M3MepuTeNb IUIOTHOCTH TIOTOKA YHEPTUH (TATYHK),
2 — CBY-neus, 7 — I3MepHTeNbHAs CTOMKA,

3- y3€J1 YCTaHOBKH CMEHHBIX 3alllUTHBIX OKPAaHOB, 8— MYJIBTUMETD,

4 — 3amuTHBINA 9KpaH, 9 — cMeHHbIE 3aIUTHBIE 9KpaHbI

2.2. IlocnedosamenbHOCHb 8bINOIHEHUS 1ADOPAMOPHOU pabombl

1. O3nakomuTbcs ¢ MepaMu O€30MAaCHOCTH IPH HPOBEACHUM J1a0OpaTOPHOU pabOThI U
CTPOTO BBINOIHATH HUX.

2. TloaroToBUTH TAOIMIIBI ISl 3aHECEHUSI PE3YJIbTATOB U3MEPEHHI (TaOIHIIbL S - 7).
3. Toaxmounts CBY meys k ceTu MepeMEeHHOTO TOKA.
4. YOenuTbcs B HAJIMYMU HAarpy3kH B Ie4d (CTPOUTENbHBIM Kupnu4). Jljis 3TOro OTKpHITH

JBEPIlY Ha)KaTHEM IIPSIMOYTOJIBHOM KJIaBHUIIN B HU)KHEW YaCTH JIMLIEBON MTAHEIIH.

5. Bxmrounts CBY meus B paGounii peXuM: IUIOTHO 3aKPBITH JABEPIYy, YCTAHOBHUTH Iepe-
KJIIOYaTellb «MOIHOCTB» B KpaiiHee NMpaBO€ IOJOKEHUE, YCTAaHOBUTH IEPEKIIIOYATEND
«BpEMS» B TMOJOKEHUE «5 MUH.)».

6. IlonkmouuTh KOHTAKTHl JaTyuka 6 K kiemMMam MmyiabTuMeTpa «COM» u «A», ycTaHo-
BUThH PETYJISATOP MYJbTUMETpA B MOJOKEHUE «2 M» MPU BUIE U3MEPEHUS «IIOCTOSHHBIH
ToK» (Oenas yacTe IIKaigbl). BriIounTs MynbTuMeTp. MyIbTHMETp JaeT MOKa3aHHs B
MA, B Ta0nuily y100Hee 3aHOCUTh ITOKa3aHUs B MKA.

7. Tlomectutp natumk Ha oTmeTke 0 mo ocu X KoopAMHATHOM cucremsl. [lepemerniast nat-
YUK 10 Och Y KOOPAWHATHOW CHCTEMBI M MO OCH Z (10 CTOWKE), C MOMOIIbI0 MYJbTU-
metpa 3apukcupoBaTh 3HaueHus [1I19 B Heckonbkux (8-12) Toukax M ONpenenuTh 30HbI
Han0oJiee MHTEHCUBHOTO U3TyueHus. JlaHHbIC 3aHECTH B TAOIUITY S.

8. TlomecTUTh AaTUMK B 30HE MaKCHUMaJbHOIO M3nydeHus. [lepemeras cToliKy ¢ JaTYUKOM
o ocu X (ymajsis OT Te4H 10 IpeneabHoi oTMeTKu 50 ¢M), CHATh TTOKa3aHMs MYJIbTH-
MeTpa TUCKpeTHO ¢ marom 20 MMm. /laHHbIe 3aMepoB 3aHecTH B Tabiuity 6.
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9. PasmecTtuth gaTumk Ha oTMeTKe 0 110 ocu X B TOUKE MAaKCHMAJIBHOTO M3TydeHus. 3aduk-
CHUpOBAaTh IIOKAa3aHUA MYJIbTHUMCETpPA. Hooqepe):[Ho YCTaHaBJIMBATh 3alIUTHBIC SKpPAaHbl U
¢bukcupoBaTh MMOKa3aHUs MYJIbTUMETPA B TOH ke TOYKe. 3aHECTU JaHHbIC B TaOIHILy 7.
Onpenenuts 3 (HEeKTUBHOCTH SKPAHUPOBAHUS IS KQXKOTO IKpaHa 1Mo Gpopmyie

§ ="=2-100%, (6)
rae | — mokazanue mynpTHMeETpa 6€3 IKpaHa,
|, — moka3aHue MyJIbTUMETPA C 3aIIUTHBIM YKPAHOM.
10. Ilomnume, umo 6ce 3amepvl HEOOXOOUMO BLINOTHUMY 8 MeUeHUe D-mu MUHYmM, NOIMOMY
muamenvHo npooymatime u CniaHupyime ceorw odesmeibHocmv. He 3a0y0bme gvikio-

Uumov Myaibmumemp no OKORYAHUU 3AMeEPOE.

a) [TocTpouth 00BEeMHBIN Tpaduk pacmpeneiacHuss HHTeHcuBHOCTH DMMU (mmoTHO-
CTH TIOTOKA HEPTUH) B BEPTUKAIBHOM MIOCKOCTHU NEPE]] MEYBIO.

b) [Toctpouts rpaduk 3aBUCUMOCTU IUIOTHOCTU MOTOKA YHEPTHMH OT PACCTOSHUSA 0
ucrounnka SMU.

C) [Toctpouts nuarpammy 3QGEKTUBHOCTH KPaHUPOBAHUS B 3aBUCUMOCTU OT MaTe-
puala 3alUTHOrO SKpaHa.

d) CpaBuuth u3mepensusie ypoBHu ¢ [1/1Y nns nanHoro Buaa usnydenusi. Paccuu-

TaTh BEJIIMYMHY IHEPTreTUYECKOMN IKCIMO3UIIMU JIJISl TIOJIHOTO paboyero AHs (8 4acoB) Iuis
MaKCUMaJbHOW M3MepeHHOW HHTeHCUBHOCTH DMU. CpaBHHUTH MOJIyYEHHBIE JaHHBIE C
MpeeIbHO JOMYyCTUMBIMU 3HAUCHUsMHU. [Ipu HEOOXOIMMOCTH pacCyuTaTh MPEACITHHO
JOMyCTUMOE BpeMsi KoHTakTa ¢ OMU naHHOI HHTEHCHBHOCTH 32 pabo4yl0 CMEHY.
B omuem o nabopamopnoti pabome 0o1dcHbl OUMU:

- Ha3BaHUE U I1IeJb JJAOOPATOPHOU PabOTHI,

- cxema J1abopaTOpHOTO CTEHAA,

- JaHHBbIE U3MEPEHU U pacueToB (Tabnuib! 5-7),

Tabmuma 5
Howmep nsmepenns | Koopannara NHTEHCHBHOCTD U3JTYYEHHUS
Y, cM | Z, cM | mokazaHusl MyJbTHMeTpa, MKA | T1I13, MKBT/cM?
1
2
n

IIpumeuanue. Koopannara X pasHa 0

Tabnuma 6
Homep wu3me- | Paccrosnue no ucrounnka CBY M HTEeHCUBHOCTb M31y4YEHUs
peHus u3IydeHus (koopauHara X), MM nokaszanuss Myusbstu- | I1I19,
(Y= , Z= ) MeTpa, MKA MKBT/cM?
1 0
2 20
26 500
Tabmuma 7
Martepuan 3amutHoro skpa- | [lokazanuss  MynbTuMeTpa, | DP(GEKTUBHOCTh IKPaAHHUPO-
Ha MKA BaHUs
0€e3 SKpaHHUPOBAHHUS
CeTKa M3 OLMHKOBAaHHOM
cranu, ssueiika 50 Mm
CEeTKa M3 OLMHKOBAaHHOMN
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cranm, suekika 50 Mm

pe3uHa

- rpaduku pacmnpeneneHuss UHTeHCUBHOCTH DM B mpocTpaHCTBE U auarpamma
3¢ (EKTUBHOCTH YKPAHUPOBAHMS B 3aBUCUMOCTH OT BHJIa MaTepualia 3al{UTHBIX
9KPaHOB,

- BBIBOJIBI 1O JJaOOpaTOpHOU padoTe.

11. Tpebosanus 6e3onachocmu npu nposedenuu 1abopamopHol pabomul

a) PaOora BbImONIHSICTCS OpUTra IOl CTYICHTOB B KOJMUYECTBE HE OoJiee 2 YeI0BeK.

b) K pabote momyckaroTcsi CTyIEHTBI, O3HAKOMIICHHBIE C YCTPOHCTBOM U MPUHIUIIOM
neiicTBusl 1a00paTOPHOTO CTEHJA, MepaMH 0€30IacHOCTU MPH MPOBEICHUH J1abo-
paTtopHOii paboTHI.

C) 3ampemaercs paboraTh ¢ OTKpbITOM ABepiieii CBY meuw.

d) 3ampemiaercs caMOCTOSTEIBHO PErYJIUPOBaTh WM PEMOHTHPOBATH JBEPb, MAHEIb
YHpaBJCHUA, BBIKIIHOYATCIN CUCTEMbI 6JIOKI/IpOBKI/I WIM KaKkue-I1noo APYyruc 4acTtu
neuu. PeMOHT Npon3BOANTCS TOJIBKO CIIEUATUCTAMHU.

e) CBY neub 1o/mKkHA OBITH 3a3EMJICHA.

f) He momyckaercs BkitoueHue u padbota 0e3 Harpy3ku. PekoMeHyeTcs B mepepbiBax
MCKOY pa6OT~II/IMI/I HUKJIaMKU OCTaBJIATH B IICYHU KHUPIIUY. HpI/I CJIy‘-IElfIHOM BKIJIFOYC-
HUM [1€4X OH OyZET UCIONIHAThH POJIb HArPy3KH.

g) IIponomKuTeNnbHOCTh PAabOTHI MEYM COCTABISICT HE OoJiee 5 MUHYT, MPOIOIIKH-
TEJIBHOCTB IIepepbIBa MEX 1y LIMKJIaMH padoThl - He MeHee 30 MUHYT.

Ipunooicenue. Ilepeyensv oeticmeyrouux HOPMAMUEHBIX OOKYMEHMOB, COOEPIHCAUJUX

mpebosanus K yposuam IMU, pasmewenuro u sxcnayamayuu ucmouynuxos IMHU

1. CanutapHo-’nujemMuoniornyeckue mnpaswia U HopmatuBbl CanlluH 2.2.4.1191-03
"OneKTpoOMarHUTHbBIE T0JI1 B MPOM3BOJACTBEHHBIX ycinoBuAX'". JlanHbie CaHuUTapHbIE MpaBUIIa
YCTaHaBJIMBAIOT CAHUTAPHO-3MUIEMUOJIOTHUECKUE TPEOOBAaHUS K YCIOBUAM Tpy/ia paboTaroIuX,
MOJIBEPTaOIIMXCsl B IpOLIECCEe TPYIOBOM JEATENBHOCTH MpOo(eccrnoHabHOMY BO3JEHCTBUIO
AJIEKTPOMAarHUTHBIX MOJIEW Pa3IMYHbIX YACTOTHBIX JUANIa30HOB.

2. CanuTapHo-3mHIeMHONIOTHYeckie TpaBwia u HopmartuBbl CanlluH 2.1.2.1002-00
"CaHUTapHO-3MUIEMHOJIOTHYECKHE TPEOOBAHUS K KMJIBIM 3/IaHUSIM U MOMEIEeHUsIM" — pa3zien
6.4. JlonycTrMble YPOBHM 3JEKTPOMarHUTHOTO M3iIydeHHs. JlaHHbIE MpaBuiIa YCTaHABIMBAIOT
CaHMTapHble TpeOOBaHMs, KOTOPBIE CIEAYET COOMI0IaTh IPU MPOEKTUPOBAHUU, PEKOHCTPYKIIUH,
CTPOUTENILCTBE, a TAKXKE COAEPKAHUU SKCILTyaTUPYEMBIX KHWJIbIX 3/laHUN U TOMEUICHUH, mpea-
HA3HAYEHHBIX JUIs IOCTOSHHOTO IPOKUBAHMUS.

3. CaHuTapHBIe HOPMBI U TIPaBHJIA 3AIIUTHI HACEJICHHS OT BO3JEHCTBHS AJIEKTPHUECKOTO
10JIs, CO3JaBaEMOr0 BO3AYLIHBIMU JIMHHUSIMM DJIEKTPOIIEPENAYM NEPEMEHHOIO TOKA IPOMBIII-
JIEHHOH YacToThI (yTB. 3amectuTeneM [ maBHoro ['ocymapcrBenHnoro canurapuoro Bpaya CCCP
28 depans 1984 r. N 2971-84). JlanHble mpaBuiIa coAepkaT OCHOBHbBIE TpeOOBaHHMS 0 odecrie-
YEHUIO 3alllUThl HACEJIEHUS OT BO3JEHCTBUS AMEKTPUUYECKOTO OIS, CO3aBaeMOro BO3AYLIHBIMU
JUHUAMU JIeKTponepenaun HanpspkeHueM 330 kB u Bbllle mepeMeHHOro Toka IpOMBIIIIEHHON
4acTOTHI U 1O pa3MerieHuio 3tux BJI BOM3M HaceTeHHBIX TyHKTOB.

4. CanurtapHO-3nHIeMUOJIOrHYecKue npasuia U Hopmatuebl CanlluH 2.1.8/2.2.4.1383-
03 "T'uruennyeckue TpeOOBaHUS K Pa3MEIICHHUIO U KCILTyaTalluy MepelalouX paJuoTeXH1ye-
ckux 00bekToB". CaHHUTapHBIE MpaBUJIa YCTAaHABIMBAIOT TMTMEHUYECKHE TPeOOBaHUS K pa3Me-
HIEHUIO U 3KCIUTyaTallud CTAllMOHApHBIX Mepefaronux paauorexHuueckux oobektoB (ITPTO),
pabotarommx B quana3one yactot 30 k' - 300 I'T, B TOM ynciie HAXOAAMUXCS HA CIICIUATb-
HBIX UCIBITATEIbHBIX MOJUTOHAX.
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5. CanurtapHo-3nuaAeMHoONoTHYecKre mpaBmwia U HopmaTuBbl CanlluH 2.1.8/2.2.4.1190-
03 "I'mruenmueckue TpeOOBAaHUS K PA3MELICHUIO M JKCIUTyaTallMd CPEICTB CYXOIyTHOH IO-
JIBUKHOM paauocBsizu". CanurapHbie npaBuiia YCTaHABJIUBAIOT CaHUTapHO-
AMHJIEMHOJIOTUYECKHE TPEOOBAaHUS K PAa3MEUICHUIO M JKCIUTyaTallid CPEICTB IOJBMXKHOM pa-
JIMOCBSI3M aHana3oHa dyactoT 27 - 2400 MI', Bkiroyast aODOHEHTCKHE TEPMUHAJIBI CITyTHUKOBOM
CBsI3U (MOOUIIBHBIE TeNe(OHBI).

6. CanurapHo-3nuaeMHoJoTHYecKre mpaBmwia W HopmatuBel CanlluH 2.2.4.1329-03
"TpebGoBaHMs 10 3allUTE MIEPCOHANIA OT BO3JIEHCTBUS UMITYJIbCHBIX JIEKTPOMATHUTHBIX IOJIEH".
CanuTapHble TpaBUia YCTAHABIMBAIOT CAHUTAPHO-IHIEMUOJIOTHYECKHEe TPeOOBaHUS K YCIOBU-
M TpPyJa JINYHOTO COCTaBa, MOABEPratoIerocsi BO3IEHCTBUIO UMITYJIbCHBIX JIEKTPOMAarHUTHBIX
noJiei mpu paboTe yCTAaHOBOK M TEXHUYECKUX CPEJICTB CHEIHMATIbHOTO HA3HAUCHUSI.

7. CanuTapHO-3MHIeMHONIOTHYeckre npasmia u Hopmatusbl CanlluH 2.2.2/2.4.1340-03
"T'uruennyeckrie TpeOOBaHUS K MEPCOHATBHBIM 3JIEKTPOHHO-BBIYUCIUTEIBHBIM MAllIUHAM U Op-
ranu3anuu padotsl", paznen VII

JlaGopaTopHnas padora Nel0-11 (4 u)
Tema: UcciienoBanne cONpOTHBJICHUS 323eMJISIIOIINX YCTPOHCTB
Lenv pabomui:
1. UccnenoBanue 3a3eMICHUS 3IEKTPOYCTaHOBOK.
2. O3HakoMJIeHHE ¢ TPUOOpPaMHU KOHTPOJISL COMPOTUBIICHUS 3a3€MJISIOIIETO YCTPOUCTBA U HOP-
MaTUBHBIMU TPEOOBAaHUSAMH K BEJIMYUHE COMTPOTUBIICHUS 3a3EMIISIFOIIIETO YCTPONCTBRA.
Ucxoomnvie oannvle ons pacuema
Jns momydyenuss Oojiee TOYHOTO 3HAYEHHUS COMPOTHUBIICHUS MPOEKTUPYEMOTO 3a3eMIISIOIIErO
YCTPOMCTBA, HEOOXOUMO OTPEICIIUTh 00BEMHOE YJISIPHOE COMPOTHUBIICHHE KOHKPETHOTO BHJIA
TPyHTa SKCIEPUMEHTAIBHBIM IyTeM. /{7151 9TOM Lelu MCHONB3YIOT KOHTPOJIBHBIN 3eKkTpoa. B
KauecTBE MOJO0OHOTO 3JeKTpoaa OepyT 3a0UTHIM B 3€MJI0 METAITMYECKUN CTEPKEHb TMHOW
1 mu nguamerpom 3 cu (BEpXHUHM KOHEI[ CTEpKHS pacrnoiaraercs Ha riayoune 0.8 m oT ypoBHs
MMOBEPXHOCTHU TPYHTA).
H3mepuB cONpoTUBIEHUE KOHTPOIBHOTO JEKTPOAA (Ryoump), MOKHO ONIPENCTUTD Pusu, OM
27R

3 conmp

Puw =751 1 4ah+t
In—+—=In

d 2 4h-t ()

rac Rkohtp - COHpOTI/IBHeHI/Ie KOHTpOJ'IBHOFO BHCKTPOI[a, OM,

| - ;UTHHA KOHTPOJILHOTO DJIEKTPOJIA, M;

d - I[I/IaMeTp KOHTpOHbHOFO 3HeKTp0Ha, M,

h - paccrosiHue OT IOBEPXHOCTH IPYHTA JI0 CEPEIUHBI DJIEKTpoa, paBHoe 0.3 1+t, u;

t - rIyOuHa 3a0KeHHs 3IEKTPOIa.

B sToM citydae mpH pacdere 3a3eMIISIONIETO YCTPOUCTBA BEIUYNHY YAEIBHOTO COIMPOTHBIIEHHS

IPYHTa ONPEEISIOT Mo hopmyite, Om m

Ppacu= Pusm, (7)

IIposedenue usmepenuti
[Topsiiox M3MepeHus: CONPOTUBIICHUS 3a3eMIISIIOILIETO YCTpoicTBa nprudbopom M-416.
[Tepen Hauamom u3MepeHU HEOOXOIUMO MPOBEPUTH TPHUOOP HA pabOTOCIIOCOOHOCTD. 11T 3TOTO
YCTAaHOBUThH MEPEKIIOYATENb NPEACIIOB U3MEpPEHU 4 B IOJIOKEHHE "KOHTposb 5", HaxkaB
KHONIKY 5 U BpauieHueM jaumOa peoxopa 3 1oOUTHCS YCTaHOBJIEHUS CTPENIKM 2 MHIMKATopa Ha

HyIeByI0 oTMeTKy. Ha mkane 1 peoxopaa 10mkHO GbITh mokasanue 5 +=0,350m (x1emmbr 1 u 2
JIOJKHBI OBITh COEIMHEHBI TIEPEMBIYKO ).

H3MepeHne conpoTUBIACHHSI KOHTPOIbHOTO 3a3eMIUTENS Rionmp.

Knemmy Rioump Ha CTEHIE COCAMHUTH C 3aXUMOM 2 nipubopa. Kiiemmy R0 COETUHHUTD C 325KH-
MoM 3, KitleMMY Rgc, Ha CTeHJIE - C 3akUMOM 4 mpubopa. 3aKuMbl | U 2 TOJDKHBI OBITh COSTHHE-
HBI nepeMblukoil. Haxare kHONKy 5 u, Bpamias n1umM0O peoxopna 3, TOOUTbCS YCTaHOBIICHUS
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CTpEJIKM MHAMKATOpa 2 Ha HyJIEBOI oTMeTKe. Pe3ynpTaT n3MepeHus paBeH MPOU3BEIECHUIO MTOKa-
3aHMsI LIKAJIbl peoxopaa | Ha MHOKUTENb IEPEKITI0YATENS IPEAEIOB U3MEPEHHUS.
V3MepeHue conpoTUBICHUS 3a3eMIISIIOIIET0 YCTpoiicTBa Rs.y.
3aUM 2 COEIMHUTH C OJHOM U3 IBYX KiieMM R..y. Ha crenzae. 3axumsbl 3 U 4 TOKHBI OBITH CO-
€IMHEHBl KaK U IPU U3MEPEHUU Rkohtp COOTBETCTBEHHO C 3aXMMaMU Rsono 1 Recn HA cTEHZE. 3a-
®UMBbI 1 1 2 mpubopa CoeMHUTH MEepPeMbIuKoil. Vi3MepeHne nmpoBecTH Mo BBINICYKa3aHHON Me-
TOJIUKE.
H3MepeHune conpoTUBICHUS 3a3eMIUTENS Riasers.
ConpoTuBieHHE 3a3eMIISIIOILEI0 YCTPOMCTBA COCTOUT M3 CONPOTHUBIICHMS 3a3€MIIUTENIS, HEIO-
CPEJICTBEHHO COIPUKACAIOLIErOCs C IPYHTOM, U CONPOTHUBIICHUS MOJABOAAIIUX IPOBOAOB. s
U3MEPEHUs] CONPOTHUBIIEHUS 3a3eMJIMTENs 0e3 ydera CONpPOTHBIIEHUS NOJBOIAIIMX IPOBOJOB,
HA/I0 CHATh NEPeMBIYKy ¢ 3aXHMOB | u 2 mpubopa. CoeAMHUTH BTOPYIO HE 3AHATYIO KJIEM-
My Rs.y. ¢ 3axuMoM 1. OcTanbHble COEAMHUTENIBHBIE TPOBOJIA OCTABUTh B IIPEHKHEM I10JIOKEHHUH,
IIPU 3TOM CONPOTHUBJIEHMS MOABOJALIMX MPOBOJOB B3aUMHO KOMIIEHCUPYIOTCSA. 3HaYEHHE CO-
IPOTHUBJICHHSI HAXOAUTCS 110 ONMCAHHON BBIILIE METOTUKE.

Hcxonubie nanHble 118 pacuera
[TapannensHO ¢ M3MEPEHMSIMHU PACCUUTATh CONPOTHBIIEHHE HCIOJIb3YEeMOro B Ja0OpaTOpPHOM
YCTaHOBKE 3a3€MJISIOLEr0 YCTPOICTBA, COCTOSILEr0 U3 6 BEPTUKAIbHBIX 3a3eMiuTeNel TpyOya-
TOTO TUIA C Hapy>KHBIM auameTrpoM 50 mm, JuinHON 2 M. PaccTosiHUE MEXIy 3a3eMIIMTENSIMU -
3 m (puc. 1), 3arnyOieHre BEpXHETO KOHIIA TPYyObl OT moBepXHOCTH rpyHTa 0.7 M. 3a3emuurenu
pacIoyio’keHsl B 2 psija 1o 3 3a3eMIINTeNs B KaXI0M. B kauecTBe ropU30HTAIBHOIO 3a3eMIIUTE-
JISl UCIIOJIb30BAaHA CTajibHas mosioca cedeHueM 20x4 mm. PacueTsl mpousBoauTh 1o GopMysiam
(1) - (6) i IBYX 3HAYEHHUH Ppacy., HAHJAECHHOTO MO TAOJMYHBIM AAHHBIM (Omass) U IKCIIEPHUMEH-
TAIBHO (Ous)-

Omuem 0 pabome 00aHCEH COOEPHCAMb
1. ITepeuncinuth mpuOOPHI, UCIIONIB3yEMbIE B TAOOPAaTOPHOM paboTe, U yKa3aTh MPUHLUI UX JAeH-
CTBHSL.
2. BeruepTuTh MmiaaH-cxeMy (CM. CTeH[. 1) 3a3eMJISIOIIero yCTpoiicTBa.
3. o pe3ynbraTaM U3MEPEHU 3aMOIHUTD Ta0I. 5.
4. ITo pe3yabpTaTraM pacueToB 3alOJHUTH Tabi. 6. Bce pacueTsl B 0T4eTE MPUBECTH MOTHOCTBIO.
5. CpaBHUTH HKCIIEPUMEHTAIBHBIC JJaHHBIE C PAaCYCTHBIMU M HOPMAaTUBHBIMHU. CIenaTh BBIBOJ O
TOM, JIJIS1 KAKUX AJIEKTPOYCTAaHOBOK MOXHO MPUMEHUTH JIaHHOE 3a3eMIISIOLIEE YCTPONUCTBO.

Tema «O0mme TpeOoBaHKUA 0€30NMACHOCTH TPYAA B XHMHYECKOMH JIa00paTOpumn»

JlabopaTopnasi pabora Nel2 (2 4)
Tema: Ouenka ycjoBHil TPyaa B IPOMBILIJIEHHOCTH

Pabora Ha MHIYCTpHATBHBIX MPEANPHUITUAX BCETAa CONPSIKEHAa BPEIOM JUIS 370POBBS,
BeJlb MX OKpYyXarollas cpena KpaiiHe peako ObIBaeT uiealbHOM JUis yenoBeka. CrenuanbHas
OLIEHKa YCJIOBHH TpyJla B MPOMBIIUIEHHOCTH MPU3BaHAa CIJIAJUTh HETaTUBHOE BIMSHUE HA BpPE-
HOM IPOM3BOJICTBE, HANTH MpaBHJIbHbIE METOJbI MOBBIIIEHUS OXpaHbl Tpyla. Bee arrecranuun
IpOBOJATCS O equHOMY Ui Bcex D3 Ned26, koTOpbIil OepeTcs 3a OCHOBY JIHOOBIX MPOrpaMM U
IIJIAHOB, COCTABIISIEMBIX ATTECTALIMOHHON KOMUCCHEH.

Cneyuanvhas oyenka yciosutl mpyoa 6 2a3080U NPOMblUIEHHOCTU

['a3 - 3T0 HE TOJNBKO TOIIUBO U CPEJCTBO 00OTpeBa, HO M ONMACHBIM MPUPOTHBIA JIIEMEHT.
OH B3pBIBOONACEH U AJOBUT, MIO3TOMY CIIELMAbHAs OLIEHKA YCJIOBHMH TpyJa B Ia30BOM Ipo-
MBIIIEHHOCTH BJBOWHE HeoOxoauma. [lo e€ pesynpTaTam cTaHeT SICHO, Kakhue KOMIIEHCAIOH-
HbIE€ BBHIIJIATHl U TapaHTUM TOJydaT PaOOTHUKU MPEANPUATHS, a TakKKe Kak 00ecleduTbh UM
Haubosee 6e3omacHoe NpedbIBaHNE MECTe PaOOTHI.

Cneyuanvhas oyenxa yciosuil mpyoa 6 HepmsaHou NPOMbIULIEHHOCIU

PaboTa Ha HedTsHON TIaTdopme KiaccuPHUIUPyeTCs KaK BpeIHAs W OMacHas, MOATOMY

NPAaKTUYECKH BCE, KTO 3aHAT HEMOCPEICTBEHHO B HE(PTAHON MHAYCTPUH, MOIYYarOT 00s3aTeNb-
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HBII CpelicTBa MHAMBHUAYaTbHON 3amuThl. CrienuagbHas OLICHKA YCIOBUM Tpyaa B HEDTSIHON
MPOMBINIJICHHOCTH TaKXe IMO3BOJISET MOHATh, KaK 00€30MacuTh TPYISAIINXCS OT TpaBM U 3a0oJie-
BaHMIA, KaK MOJJICP)KUBATh MX 37J0POBbE M KAKHE CYMMBI BBIIIJIAT UM ITOJIATal0TCS.

ATTecTanms mojpa3yMeBacT J1abopaTOPHbIC MCCICIOBAHUS, HHCTPYMECHTAIbHBIC TECThI U
npodre JCHCTBYS, HAIIPABJICHHBIC Ha 3aMep (aKTOPOB W MOKa3aTeyell MPOU3BOJICTBEHHOM Cpe-
nel. [lyTeM comocTaBiieHHs TMOJyYCHHBIX PE3YyJIbTaTOB M TOCYJIAPCTBEHHBIX HOPMATHUBOB, JKC-
NEPTHI IPUCYKAAIOT PadOYEeMy MECTY CBOU KJIacC U CTEICHb.

Cneyuanvnas oyeHka yciouti mpyoa 8 2a3080U NPOMbIULIEHHOCIU

['a3 - 3TO HE TOJIBKO TOILTMBO M CPEJCTBO 00OTPEBa, HO M OMACHBIN MPHUPOHBIN JIEMEHT.
OH B3pBIBOONIACEH W SJIOBHUT, MO3TOMY CIIelIMaIbHAsl OIEHKA YCIOBUHM Tpyna B Ta30BOW IPO-
MBINUICHHOCTH BIBOWHE HeoOxoauma. 1o e€ pe3ynabTaraM CTaHET sSICHO, KaKhe KOMITCHCAIIMOH-
HBIC BBIIJIATHl M TAPAHTHH TOTydYaT PAOOTHHKHU MPEANPHUATHS, a TaKkKe KaKk 00eCIeYnTh UM
HauOoJiee Oe3omacHoe npeObIBaHuEe MeCTe PabOTHI.

Cneyuanvhas oyenka yciosuil mpyoad 8 HepmsHOU nPOMbIUUIEHHOCTU

PaGora Ha HedTsHON UIaTdhopme KiIacCUDUIUPYETCsS KaK BPEAHAs M OMacHasi, MO3TOMY
MPAKTUYECKH BCE, KTO 3aHAT HEIMOCPEJICTBEHHO B HEPTSHOW WHIYCTPHH, MOTYyJal0T 00s3aTeIb-
HBI cpencTBa MHAMBUAYaIbHOU 3amuThl. CrienuanbHas OLIEHKAa YCJIOBUN Tpyda B HE(TSIHON
MIPOMBINIJICHHOCTH TaKXe IMO3BOJISET MOHATh, KaK 00€30MaCHTh TPYIAIINXCS OT TPaBM U 3a0oJie-
BaHMIi, KaK MOJIZICP)KUBATh MX 370POBbE M KAKHE CYMMBI BBIILJIAT UM ITOJIArar0TCS.

ATTecTanms moJipa3yMeBacT J1abopaTOPHbIC MCCIICOBAHMS, NHCTPYMEHTAIBHBIC TECTHI U
npovure JCHCTBYS, HAIIPABJICHHBIC Ha 3aMep (aKTOPOB U MOKa3areyell MPOU3BOJICTBEHHOM Cpe-
nel. [TyTeM comocTaBiieHHs MOJIYYCHHBIX PE3yJbTaTOB U TOCYJAPCTBEHHBIX HOPMATHBOB, JKC-
HEPTHI IPUCYKAAIOT PAdOYEMy MECTY CBOU KJIacC U CTEICHb.

6 IUTAKTUYECKHUE MATEPHUAJIBI JJISI KOHTPOJISI (CAMOKOHTPOJIST)
YCBOEHHOTI'O MATEPUAJIA

6.1 OneHo4HbIE CpeaACTBa, MOKA3ATECJIH U KPUTCPUHU OLICHUBAHUSA KOMIIeTeHIIUii

Huaexc Onenounoe IToka3aTenn Kpurtepun ouennBanus
KoMIIe- Cpe/iCTBO OlLleHUBAHUS c¢()OpMHPOBAHHOCTH KOMIIETEHIM I
TeHIUH
VK-8 Huskuit CTyneHT oTBeYaeT HENpaBWIIbHO, HEYETKO
U HeyOeaUTeNbHO, 1aeT HeBEpHbIe HopMy-
(HeyloBIIETBOPH-
TeNbHO) JUPOBKH, B OTBETE OTCYTCTBYET Kakoe-
71100 MpeJICTaBICHHE O BOIPOCE
[Toporossiii aeT HEKOHKPETHO, CJ1a00 apryMEHTHUPOBAHO
(ynoBierBopu- U He yOeUTeNbHO, XOTSI U UMEETCs KaKoe-
CobecenoBanre | TEJIBHO) TO MPEJCTABICHUE O BOIPOCE
bazoBsrit aeT B LIEJIOM MIPaBUJIBHO, HO HEOCTATOYHO
(xopo1o) MIOJIHO, YETKO U YOEIUTENbHO
1 IPOJEMOHCTPUPOBAaHbI 3HAHUE BOMPOCA U
Bricokuii CaMOCTOSATENTFHOCTh MBIIIJICHUS, OTBET CO-
(oTNIM4HO) OTBETCTBYET TPEOOBAHUSAM MPABIIBHOCTH,
MIOJIHOTHI M ApIYMEHTHPOBAHHOCTH.
Otuer no nabo- | Huzkwuii — Heyno- CTaBUTCS, €CIIH JIOMYIIEHbI CYIIECTBEHHbIE
paTopHoii pabo- | BIETBOPUTEIBHO omMOKH (B X0J1€ IKCIIEPUMEHTA, B 00BsIC-
TE HEHUH, B 0()OpMIIEHUU pabOThI, MO TEX-

HHUKe 0€30MacHOCTH, B paboTe C Belle-
CTBaMHU U NMpubOpaMu), KOTOpbIE HE UC-
MIPaBJISAIOTCA JJaXe 0 YKa3aHUIO Mpeno-
JlaBaTels.

IToporoBslii — yJ10- | CTABUTCS, €CIU JOMYIIEHbl OJHA-ABE CYy-
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BJICTBOPUTCIILHO

[IECTBEHHBIC OIIMOKK (B XONIE€ JKCIEPH-
MEHTa, B OOBSICHCHHH, B OPOPMIICHUH pa-
OO0THI, 110 TEXHUKE 0€30MacHOCTH, B pabo-
TE€ C BEUIECTBAMH U NMPUOOpPaMH), KOTOPbHIE
MCIPABIISIOTCS C MMOMOUIBIO MPErnoaBaTe-
JIs1.

bazoBblidi — x0po-
10

a) paboTa BBITIOJIHEHA MTPABUIIBHO, O€3 Cy-
IIECTBEHHBIX OIIHOOK, C/IC/IaHbl BHIBOJIBL;

0) JOMYCTUMBI: HEMOJTHOTA TIPOBEICHUSI U
oopmIIeHHSsT IKCIICPUMEHTa, OJHA-IBE He-
CYIICCTBCHHLIC OH_II/I6KI/I B MMPOBCACHNHU WJIN
ohopMIICHHH SKCHEPUMEHTa, B IPaBHIaX
paboTHI ¢ BelecTBaMU U IpruOopaMu

Bricokuii — ort-
JINYHO

a) paboTa BBINOJIHEHA [IOJHO, PAaBUIIBHO,
0e3 CyLIeCTBEHHbIX OLIMOOK, C/IEIaHbl BbI-
BOJIBI;

0) SKCIIEPUMEHT OCYIIECTBJICH MO IUIaHY C
YUETOM TEXHHUKU O€30MacHOCTH U IPaBUII
pa0oThl C BellecTBaMU U Hpudopamy;
B) HUMEIOTCSI OpraHM3allMOHHBIE HABBIKU
(mopepKUBaETCsl YUUCTOTa paboyero mMecra
U TOPAJIOK Ha CTOJIE, SKOHOMHO HCIOJIB3Y-
IOTCS] pEaKTHBBI).

Tect Huskuit — 1o 60 3a BEPHO BBINOJIHEHHOE 33JJaHUE TECTUPY-
OayyIoB (HEYIOBJIE- | €MBIH MOJTy4YaeT MaKCUMalbHOE KOJIUYe-
TBOPUTEIBHO) CTBO OaJIJIOB, MPEYCMOTPEHHOE JAJISt 3TOTO
[Toporoserii — 61- | 3a1aHKsA, 3@ HEBEPHO BBINOJIHEHHOE — HOJIb
75 GannoB 6amnoB. [locne mpoxoxaeHus Tecra CyM-
(ynosneTrBopu- MHUPYIOTCS PE3yJIbTAaThl BBIIIOJHEHUS BCEX
TEJIHHO) 3aJJaHuM.

BbazoBrrii — 76-84 IlogcunThiBaeTCA MPOLEHT IPABHIBHO
0aJuIoB (XOpomIo) | BBIIOJHEHHBIX 3aJaHUM TECTa, MOCIE YEro
Bricokuii — 85-100 | 3TOT IPOICHT MEPEBOAUTCS B OIICHKY, PYy-
0aIoB KOBOJICTBYSICh YKa3aHHBIMH KpPUTEPUSIMHU
(oTiIM4HO) OLICHUBAHMSL.

Pegepar Huzkuii — Heyno- TeMa pedepaTa He pacKpbITa, OOHApPYKHU-
BJICTBOPUTEIILHO BAEeTCs CYLIECTBEHHOE HENOHUMAaHUE Ipo-

OJIeMBI.

IToporossiii — MUMEIOTCS CYLIECTBEHHBIE OTCTYIIEHUS OT
YAOBJIETBOPUTENb- | TpeOOBaHUM K pedepupoBanuio. B vacT-
HO HOCTH: T€Ma OCBELIEHA JUIIb YaCTUYHO;

JIOTTYIIEHbI (paKTUYECKHE OIMIMOKH B CO-
JepKaHuu pedepara Ui pH OTBETE Ha
JOTIOTHUTEIbHBIE BOIPOCHI; BO BpeMs 3a-
LIUTHI OTCYTCTBYET BBIBOJ.

ba3oBblii — x0po11o

OCHOBHbIE TpeOoBaHUSI K pedepaTy U €ro
3alUTe BBINOJHEHBI, HO MPU ITOM JOMy-
IICHBI HEAOYETHL. B 9acTHOCTH, MMEIOTCS
HETOYHOCTH B M3JIOKEHUM MaTepualia; OT-
CYTCTBYET JIOTMYECKas IOCJIe0BaTelNb-
HOCTh B CYXJICHUSIX; HE BBIIEPXKaH 00BEM
pedepaTta; UMEIOTCS YIylieHUus: B 0hopm-
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JICHUH, HAa OOIOJHHUTCIBHBIC BOIIPOCHI IPpHU
3allIUTC JaHbl HCITOJIHBIC OTBCTEI.

Bricokuit
JINYHO

OT-

BBITIOJTHEHBI Bce TPEOOBAHUS K HAMMMCAHUIO
u 3amuTe pedepara: o003HaUeHA MPOOIIe-
Ma 1 000CHOBaHA €€ aKTyaJIbHOCTb, CJICJIaH
KpaTKHil aHAJIU3 Pa3IMYHBIX TOYEK 3PCHUS
Ha paccMaTpUBaeMylo MpoOJIeMy U JIOTHY-
HO WB3JIO)KEHa COOCTBEHHAs TIO3HIINSA,
c(hOpMYyJIMPOBAHBI BBIBOJIBI, TEMa PACKPHI-
Ta TIOJHOCTBIO, BBIICPIKAH 00BEM, COOIIIO-
JIeHbI TpeOOBaHUsI K BHEITHEMY OgopMIIe-
HUIO, JIaHbl NPAaBWIbHBIE OTBETHI Ha J0-
MOJIHUTEJIHHBIE BOTIPOCHI.

Occe
Oaiuia

TEJIBLHO)

[Toporossrii —3

(ynoBneTBopHu-

[IpencraBnena coOCTBEHHAs! TOUKa 3PEHUS
IIPU PACKPBITUH MTPOOJIEMBI, HO IpodiieMa
packpbITa (GOpPMaIbHO, apryMEHTALUS
npuBeseHa 6e3 TeOpeTHIeCKoro 000CHO-
BaHMS.

(xoporo)

bazoBerit —4 Oama

[IpeacraBnena coOCTBEHHass TO4YKa
3peHHSI TPU PACKPBITUU TMPOOJIEMBI, HO
TCOPCTUYCCKHUEC CBA3U SIBHO HC ITPOCJICIKU-
BaIOTCSl.

Bricokuii — 5 6an-
JI0B (OTJIMYHO)

[IpeacraBnena coOCTBEHHass TO4YKa
3peHusi MpHU PACKPBITUU TPOOJIEMBI, pac-
KPBITOH Ha BBICOKOM TEOPETHICCKOM
YpPOBHE C TMpPaBWIbHBIM HCIOJIH30BAHUEM
MOHATUN B KOHTEKCTe OTBeTa. Jlaercsa ap-
T'YMEHTAIMsl COOCTBEHHOT'O MHEHHUSI.

6.2 IIpoMeskyTO4YHAsSI aTTECTALUS CTYAEHTOB 10 AMCHHUIINHE

IIpomexxyTouHast arrecTanys SBISIETCS NPOBEPKOM BCEX 3HAHUM, HABBIKOB M YMEHUU
CTYAECHTOB, MPUOOPETEHHBIX B MpOIECCe U3YUEHUS TUCHUIITMHBI. POPMOI TPOMEXYTOUHOH aT-

TECTAlUH 110 AUCHHUITIIMHE ABJIACTCA 3a4erT.

Z[J'ISI OLICHUBAHUA PE3YJIIbTATOB OCBOCHUA JUCHUIIIMHBI IMPUMCHACTCA CIICAYIONIUC

KPUTEPUU OLICHUBAHUS.

Kpurepun oneHuBaHus YCTHOTO OTBETA HA 3a4eTe
OneHka «32a4TEHO» BBICTABJISETCS CTY/ACHTY, €CIH:

1. BOMPOCHI PACKPBITHI, N3JI0KEHBI IOTHYHO, O€3 CYIIECTBEHHBIX OLIMOOK;

2. MMOKa3aHO YMEHUE WUTIOCTPUPOBATH TEOPETUUECKHE MOJI0KEHHSI KOHKPETHBIMU
IpUMepamu;

3. MIPOJIEMOHCTPUPOBAHO YCBOCHUE PaHEE N3YUEHHBIX BOIIPOCOB, chOpMHUpPOBaH-

HOCTb KOMHCTCHHHﬁ, yCTOfI‘-IPIBOCTB HCIIOJIb3YCMBbIX y'MCHI/Iﬁ 1 HaBBIKOB.

JomyckaroTcst He3HAYUTEIbHBIC OIITHOKH.

OueHka «He 3a4TEHO0» BBICTABIISIETCS, €CIIU:
1. HE PacKpbITO OCHOBHOE COJIep )KaHNEe yueOHOro MaTepHaa;
2. oOHapy»XeHO He3HaHWE WIIM HEMOHUMaHue O0bIel MM Hanboiee BaKHOM YacTh

y4eOHOr0 MaTepHarna;

3. AONYHICHBI OIIIMOKH B ONPECACIICHUN HOH}ITI/II>'I, KOTOPBIC HC UCITIPABJICHBI ITOCJIC

HECKOJIbKHMX HAaBOIAIINX BOIIPOCOB,

4. He chopMUpOBaHBI KOMIIETCHIINN, YMEHHSI U HABBIKU.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

MMPUMEPHBIN TIEPEYEHD BOITPOCOB K 3AYETY

3akoHOAATENbHbIE U HOPMATUBHBIE aKThI 110 OXPaHEe TPyAa.
3akon P® 06 oxpane Tpyna. TpyaoBoi J0roBop.
OO61ue npaBuiia OXpaHbl TPy/Ia.

Bupl 0TBETCTBEHHOCTH 32 HApYIIEHHE 3aKOHOAATENbCTBA 10 OXpaHe TPyJa.

HopMaTtuBHO-TeXHUYECKAs TOKYMEHTAIUS [0 OXpaHe TPy/a.
Cranmaptuszanus B oOnacTu oxpanbl Tpyna. Cucrema cTaHIapTOB O€30HacHOCTH Tpyja
(CCBT). Crangaptsl npeanpusaruii no 6ezonacHoctu tpyaa (Ctll CCBT).

CrpykTypa ynpapieHHs U OpraHu3aluu padoThl IO OXpaHe Tpy/Ja B CUCTEME 00pa30BaHMsL.
OcHoBHbIE HallpaBJIEHUs pa0dOTHI 10 OXpaHe TpyAa B Likosie. HopMaTuBHBIE TOKYMEHTHI 110
OXpaHe TpyJa B XUMUYECKOH JabopaTropuu.

HNHcTpykTupoBanue U o0yueHre 6e30MacHOCTH Tpy/Ja (BUIbI, COEpIKaHUEe, IEPUOIUIHOCTbD,
nokymeHTaius). OcoOCHHOCTH OoO0y4eHHsI 0€30ImacHOCTH TpyJAa IIKOJLHUKOB. BUIbl WH-
CTpyKTa)ka: BBOJHBIN, IEPBUUYHBIM Ha paboyeM MecTe, OBTOPHBIM, BHEIJIAHOBBIA U Li€je-
Boil. [lopsiiok mpoBeneHus, NEPUOJUYHOCT MHCTPYKTaxka. [Iporpamma BBOIHOTO M Iiep-
BUYHOI'0 MHCTpyKTaxa. KypHaibl HHCTpyKTaxa

HopmaruBable mutomaan noMenienuit nadbopartopuii, kabunetoB. TpeboBanus k mebenu, ee
pa3sMeleHHI0, OKpacke U yOoopke nomenieHuid. O6ume TpedoBaHUs TEXHUUECKOW 3CTETUKH.
JlokyMeHTanus o oxpaHe Tpy/Ja B y4eOHbIX KaOuHeTax.

ArnTedka rnepBoi moMoIy. Buabl npou3BoICTBEHHBIX ONACHOCTEHN B yUEOHBIX J1abopaTopu-
X ¥ KabuHeTax.

Bunbl u npuuMHBI POU3BOJCTBEHHOro TpaBMmaru3ma. llopsaok paccienoBaHus v yuyera
HEecUacTHBIX cilydaeB. [lopsok cocTaBieHHs aKTOB O HECUYACTHBIX ciydasx. OT4eTsl o
TpaBMaTU3Me U 3a00J1€Ba€MOCTH.

[IpaBuna Ge3omnacHOCTH NMpU yOOopke XUMUUecKoi jgabopatopuu. [IpenoTBpaiienue oTpas-
nenuil. Kiaccugukanmsi XuMu4ecKiX BELIECTB IO CTENEHU BO3ecTBUs Ha opraHu3M. Oct-
pble U XPOHUYECKHE OTpaBJIEHUSA. Mepbl IpeIoCTOPOKHOCTU MPHU Pa3INYHbIX MYTAX II0-
CTYIIJICHUS] BPEIHBIX BEIIECTB B OPraHU3M.

XpaHeHHe peaKTUBOB. XpaHEHHUE B JJaOOPATOPHBIX CKJIa/Jax U B KIAJ0BbIX. XpaHEHHUE B pa-
60ounx nomemnieHusx. Pacdacoska peaktuBoB. PacdacoBka TBEpABIX peakTHBOB. Pacdacoska
xKuakoctel. PacdacoBka opraHnyecKux pacTBOPUTEIIEH.

Oraerymureny. YTJIEKUCIOTHbIE OTHETYUIMTENU. PyyHble MOpPOIIKOBBIE OTHETYLIUTENN U
OTHEeTyIlIamue nopoulku. IleHHble W BO3AYIIHO-TIEHHBIE OTHETYIIMTENH. [[pyrue orsery-
HIanue cpeicTna.

Bona. AcGecroBoe mosiotHo. [Tormoturenu mnst cOopa mponusimuxcs K. Ocobennoctu
TYIIEHUsI HEKOTOPBIX TUIIOB MOXapoB U 3aropaHuil. Tymenne oxexasl Ha yenoBeke. Jlei-
CTBUS IPU BOSHUKHOBEHUHU 3arOpaHusl B BBITSKHOM 1IKady. VICTOUHUKY 371€KTPOONIACHOCTH.
JleficTBHE 2NEKTPUYECKOIO TOKA HA OPraHU3M YEJI0BEKA. 3aIUTa OT IMOPaKEHUS IEKTpUIe-
CKHUM TOKOM.

CanuTapHO - TeXHUYEeCKHE TpeOoBaHus K yueOHbIM kaOuHeTaMm (Jaboparopusm). [eiictBue
BPE/IHBIX BEIIECTB Ha opraHusMm denoseka. [IpeaensHo nomyctumble koHueHTpanuu (ITJIK)
BPE/IHBIX BELIECTB, KJIACCHI ONIACHOCTH BEILECTB.

OO0mre Mepbl TPEIOCTOPOKHOCTH MPHU padboTe ¢ razaMu NMpu aTMochepHOM naBiieHuH. Pa-
60Ta ¢ razoBsIMHU OaytoHaMu. PaboTa ¢ J1erkoBOCIIaMEHSIOIUMUCS KUIKOCTAMU. [Ipuembl
pabotsl ¢ pactBopamu AOC.
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19. Tymenue ropsAnmMx aTIOMUHUHOPTaHUYECKUX COoeNUHEeHM. PaboTa co menouyHbIMu MeTal-

namu. Pabora ¢ pryThio. Jlemepkypu3zaius noMeneHui, anmnaparypsl 1 mocy/ibl.

6.3 TunoBble KOHTPOJIbHBIC 3aIaHUA WX UHBIC MaTEPpHUAJIbI, H606XOHHMLIe AJIs1
OLICHKHU pPe3yJbTAaTOB OCBOCHUSA NUCHUIIJIMHBI

TecTsl comeprkar ciaeayoIre TUTTBI 3aTaHUH

e Bec Pesyabrar onennBanus (0asbl,
Tun 3aganusa 3az(a;mﬂ 3aJaHus NoJIy4eHHbI€e 32 BbINOJIHEeHUe 3a1aHus /
(0amn) XapaKTePUCTHKA MPABUWIbHOCTH 0TBETA)
3aJIaHus 3aKPBITOTO 1,23 1 Gamn 1 © - moyHOE MpaBWILHOE COOTBETCTBHE; 0
THIIa ¢ BEIOOPOM 0 - ocTanbHbBIE CITy4an
OJIHOTO MPaBUIILHOTO
(1u3 4)
3aJIaHusl 3aKPBITOTO 4.5,6,7 |2 0awia 2 0 — TOJHOE TMPaBWILHOE COOTBETCTBHUE
THUIIa C BHIOOPOM (mocnenoBaTeNIbHOCTh ~ BapUAHTOB  OTBETA
HECKOJIbBKUX MOKEeT OBITH JII000H); 1 6 — ecnu gomyiieHa
MIPaBUJILHBIX OTBETOB olHa omuOKa / OTBET NPABWIBHBIA, HO HE
(3u3 6) noJiHbIH; 0 6 — OCTAJIBHBIC CITydan
3aJIaHusl 3aKPBITOTO 8,9 2 baa 2 0 — moJIHOE MPaBWIBHOE COOTBETCTBHUE; 1 O
THUTIA HA YCTAaHOBJICHUE — eclli JIONyIleHa OJHa omwubka / OTBET
cooTBeTcTBUS (4 Ha 4) OpaBWIbHBIM, HO He mnoaHbl; 0 0 -—
ocTaJbHBIC CITyYau
3a/IaHKEe 3aKPBITOTO 10, 11 2 Oamia 2 0 — moJIHOE MPAaBWIHLHOE COOTBETCTBUE; 1 O
TUTIA HA YCTAaHOBIICHUE — eclu JomylleHa ojHa omwubka / OTBET
MOCJIEOBATEIbHOCTH MpaBUJIbHBIN, HO He mnouHbl; 0 0 -—
OCTaJIbHBIC CITyJYan
3a/1aHUS] OTKPBITOTO 12, 13 3 Gamna 3 6 — monmHOe TMpaBWJIbHOE cooTBeTCcTBHE; () O
THUTIA C KPATKAM — OCTaJIbHBIE CITyYaHu.
OTBETOM
3a/IaHHsI OTKPBITOTO 14,15 S06amioB |5 0 — TOJHOE MPAaBWIBHOE COOTBETCTBHE;
THUIIA C Pa3BEPHYTHIM €cJIM JIOMyIleHa OJiHa OIMMOKa/HETOYHOCTH /
OTBETOM OTBET MPaBUIBHBIN, HO HE MOJHBIN - 3 Oanna;
€CJIM JIOMyIIeHO 0oJiee OHOM OIMOKHU / OTBET
HeMpaBWIbHBIA / oTBeT orcyrcTByeT — O
0aJIoB
Komnerenuust Nuauxatopsl

- YK-8. CriocobeH co3aBath U TOIIEP-
KHUBaTh B TOBCEIHEBHOW JKU3HU M B mpodec-
CHOHAJILHOW JIeATEIbHOCTH O€30MacHbIe yCIo-
BUS KU3HEACITEIBHOCTH I COXPAaHEHMS
MPUPOJIHOM Cpefibl, 0OecTIeyeHs] yCTOHYUBOIO
pa3BUTHs OOIIECTBA, B TOM YHCIIE MPU Yrpo3e
Y BO3HMKHOBEHWHU YPE3BBIYANHBIX CUTYaLMH U
BOCHHBIX KOH(DIMKTOB

¢ YK-8.1 3nakoMm c¢ oOmiell xapakrepu-
CTHKOW oOecriedeHnss Oe30MacHOCTH U YCTOM-
YHBOTO PAa3BUTHS B Pa3IMYHBIX cepax Ku3-
HE/IEATENIbHOCTH; KJIacCU(UKAIMed Ype3Bbl-
YallHBIX CHUTyallud BOEHHOTO XapakTepa,
NPUHIUIIAMHA M CIIOCOOaMU OpraHHu3aluy 3a-
IIMTHl HACEIIEHUS OT OMACHOCTEH, BO3HUKAIO-
IIMX B MUPHOE BPEMs U TIPU BEJACHUN BOCHHBIX
IEUCTBUH,
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e VK-8.2 OmeHnBaeT BEPOSTHOCTH BO3-
HUKHOBEHHS ITOTCHIMAIBLHON OIMAaCHOCTH B I10-
BCEJIHEBHOMW JKU3HU U NMPOPECCUOHATHHON JIes-
TETBHOCTH U NPUHUMAET MEPHI MO €€ Mpey-
MIPEXKICHHUIO,

¢ VK-8.3 [IpuMeHsieT OCHOBHBIE METOJIbI
3aIUTHl TIPU yTPO3€ U BOSHUKHOBEHUH YPE3-
BBIYAMHBIX CUTyalluii U BOCHHBIX KOH(MIUKTOB
B TIOBCEHEBHOM KHU3HHU U MPO(PECCHOHATBHOM
JIeITEIIbHOCTH.

3aganue 1. Kakoii napaMeTp oneHnBaercs Npu HOPMHPOBAHUH YCJI0BMI TPyaa no ¢gakro-
Py «arym»?

1. YpoBeHb 3BYKOBOTI'O 1aBJIEHUS B OKTaBHBIX 110J10CaX

2. YacroTa Bubpanuu

3. THTEHCUBHOCTH TEIJIOBOTO U3JIy4YEHUs

4. KoappuuueHT nysbcav OCBELIEHHOCTH

3ananue 2. [lpy kakoM yCJIOBMH MHUKPOKJIMMATHYECKHE MapaMeTpbl Ha padoueM MmecrTe
CYMTAKOTCH ONTHUMAJIBHBIMH?

1. He BBI3BIBAIOT MOBPEXKICHUHN 30POBbsI, HO MOTYT CHI)KaTh pab0OTOCIIOCOOHOCTh

2. Ob6ecreunBaOT TEIIOBOKH KOM(POPT U MUHIUMAJIBHOE HANPSHKEHUE MEXaHHU3MOB TEPMOPETYIIsi-
002078

3. JlonmyckaroT OTKJIOHEHUSI, KOMIIEHCUPYEMbI€ APYTUMHU ITapaMeTpamMu

4. TpeOyIOT NpUMEHEHUS CPEACTB MHINBUTyalITbHOU 3aIIUTHI

3aganue 3. Kakoii npu0op siBjsieTcs OCHOBHBIM /IS H3MEPEHHUS OCBCLICHHOCTH Ha pado-
yeM mecre?

1. JlrokcmeTtp

2. Auemomerp

3. Hlymomep

4. TlcuxpomeTtp

3aganue 4. Kakue 3 nepe4ucjeHHbIX MEPONPUATHI ABJIAIOTCH METOAAMH HOPMATH3ALUH
Mukpokjgumara? (Boidepure 3 Bapuanra)

1. Mcnonp30BaHnEe CUCTEM TPUTOYHO-BBITSHKHON BEHTHIISILIUU

2. IlpruMeHeHre TeIT03alMTHBIX SKPaHOB

3. YBenuueHue npoAoKUTEILHOCTH paboyero JTHs

4. Bo3nymiHoe aymuypoBaHue paboynx MecT

5. Bergaua cOKOB 1 MOJIOKA

6. Mcrionbs30BaHKne CUCTEM KOHIMIIMOHUPOBAHHUS BO3AyXa

3ananue 5. Kakue BBl MHCTPYKTAKe 10 OXpaHe TPyAa NPOBOAATCA HA padouem mecre?
(Bb10epuTe 3 BapuanTa)

1. BBomHEbIH

2. IlepBuuHbII

3. CtaxxupoBKa

4. TloBTOpHBII

5. BHennanoBsIi

6. OOyueHue 1Mo OKa3aHUIO MEePBON TOMOIIU
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3aganue 6. Kakue u3 nepeuncjeHHbIX BelIeCTB NMPH MONAJTAHUU HA KOXKY TPeOYIOT CMbIBA-
HUSA 00JBIIUM KOJUYECTBOM BOJbl, a4 3aTeM HeWTpaJu3auuu CJa0bIM PAacTBOPOM KHCJIO-
Th1? (Bb10epuTe 3 Bapuanra)

1. Cepnas xucnora (H2SOs)

2. Enxuit natp (NaOH)

3. Aszornas kuciora (HNO3)

4. Ammuaunbiii pacteop (NH4OH)

5. VkcycHas kuciaora (CH3COOH)

6. bpom (Br2)

3aganue 7. Kakue cpeacrBa mnauBuayaabHoi 3amutel (CHU3) 00s3aTebHBI A1 HCIIOJIb-
30BaHUs B XUMHM4YeCKOH j1abopaTopuu BO BpeMsi padorbi? (Bbioepure 3 BapuanTa)

1. XnomyatroOyMaxHbIi XajnaT

2. 3aIUTHBIE OYKU WX IIUTOK

3. Pe3unoBble nepuatku (pu paboTe ¢ arpeCCUBHBIMU KUAKOCTIMU)

4. 3amuTHas Kacka

5. IlporuBoras

6. lusnexrpuyeckue 60ThI

3aganue 8. YcraHoBHTe COOTBETCTBHE MEKAY BHAOM MHCTPYKTAa’Ka H OCHOBAHHEM /ISl ero
NPOBeIeHUsA:

1. BBoansiii : A) [Ipu nocrynieHuun Ha paboTy UK yuely

2. Buennanossiit : b) [Ipu BBeieHNH B IeHCTBUE HOBBIX MHCTPYKLUN IO OXpaHe Tpyaa

3. [loBropHsiii : B) He pexke ogHoro pasza B 6 Mecsies

4. Lenesoii : I') Ilpu BeIMOSTHEHNHU pa30oBBIX paboT, HE CBA3aHHBIX C OCHOBHOM Mpodeccueit

3aganue 9. YcTaHOBHTE COOTBETCTBHE MEKAY BPEAHBIM (DAKTOPOM M OCHOBHBIM NPHOOPOM
A1l €r0 KOHTPOJISA B J1a00paTopuu:

1. ITapameTpsl MUKpOKIMMAaTa : A) ACIUPALMOHHBIA ICUXPOMETP, AaHEMOMETP

2. OcgemenHocts : b) [llymomep

3. 3anbuleHHOCTH Bo3ayxa : B) JIrokcmeTp

4. Yposens myma : I') Aciuparop

3aganue 10. BocctanoBuTE NMOC/I€10BATEJIBLHOCTD 1eCTBUIl NPHU pa30aBjieHUN KOHIEHTPH-
POBAHHOH CEPHON KHCIOThI:

1 : Paccuntarh 1 OTMEPUTH HEOOXOIUMOE KOJMYECTBO KUCIOTHI U JUCTUIUTUPOBAHHON BOJIBI

2 : BinuTe TOHKOH CTpy€il KUCIIOTY B BOAY, HAXOIALIYIOCS B TEPMOCTOMKOM ITOCY e

3 : ITocTOSITHHO TIepeMENINBATh PACTBOP CTEKISTHHOW MAJIOYKOW JIJIsI OTBOJIA TEIlia

4 : JlaTh pacTBOpPY OCTBITH JO KOMHAaTHOW TEMIIEPATYPBI

3aganue 11. Pacnoso:xkure B NIpaBHJILHOM NMOPSAJKeE 3TANbl OKAa3aHUSI MIEPBOM MOMOLIH NPH
XHMHYECKOM 07K0re KOKH KUCJI0TOM:

1 : CHATB 3arps3HEHHYIO OJEKY, HE Kacasich IOPa)KEHHOTO y4acTKa

2 : IIpombiBaTh 000XOKEHHBIM Y9aCTOK KOXKM IO/ CTPYEH XOJIOAHOUW BOJBI HEe MeHee 15-20 mu-
HYT

3 : HeiiTpamu3oBaTh OCTaTKH KUCIOTHI CITA0BIM pacTBOPOM MHUTHEBOH cotbl (2%)

4 : Hanmo>XuTh aceNTUYECKYIO MOBSI3KY

3ananmue 12. IIpouecc yaaneHuss pTyTH U ee COeJUHEHHNI ¢ MOBEPXHOCTEH U U3 MOMeIeHH
Ha3bIBaeTcs .
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OTBeT: 1eMepKypH3aLus

3ananue 13. OCHOBHOH 3aKOHOJATEJbHBIH aKT, peryJMpyloluii oTHolIeHHs B cdepe
oxpansl Tpyaa B P®, - 310
OtBet: TpynoBoii kojgekc PO

3aganue 14. OnummuTe NOPAIOK AelCTBUH J1a0opaHTa NPU 00HAPY’KEeHUH Pa3dMTOro pryT-
HOI'0 TepMoMeTpa (Pa3/iuBa PTYTH) HA MOJIY B J1a00paTOpHH.

OtBer: 1. HemennenHo yaanuTh Jit0Jed M3 NOMEUIEHUS, OCOOEHHO OEpEMEHHBIX KEHILIUH. 2.
OTKpBITh OKHA JJIsl IPOBETPUBAHMSI, HO UCKIIOUYUTh CKBO3HAK. 3. COOOLIUTH OTBETCTBEHHOMY
muny (mperogaBarento, 3apenytoniemy). 4. Hanets pe3suHoBbIe niepyatku, pecriuparop PIIT-67
WIN BaTHO-MapJjeBylo NMoBsA3Ky. 5. CoOpaTh BUAMMBIE IIAPUKK PTYTH C HOMOIIBIO IPYIIN C TOH-
KAM HaKOHEYHHUKOM, MUMETKH WM METHOW TUIACTUHKH B OAaHKY C BOJIOW WJIM KPEMKUM PacTBO-
pOM nepMaHraHara kKanus. Menkue mapuku coopaTb KUCTOYKOM Ha JIMCT OyMaru UM UCIOJIb30-
BaTh JIMTIKYIO JICHTY (TUIACTBIPh). 6. OOpaboTaTh MECTO pa3iivBa JAEMEPKYyPHU3UPYIOIINM PacTBO-
poM (Hanpumep, 20% BogHbIM pacTBopoM FeCls). 7. Bce coOpaHHyto pTYTh U MaTepHaibl CAATh
Ha yruiuzanuio. 8. [lpoBecTy KOHTPOJIb IOPOB PTYTH B BO3IYyXE.

3ananmue 15. IlepeunciinTe 0OCHOBHBIE pa3/je/ibl, KOTOPbIe JOJKHbI ObITh OTPAKEHbI B MH-
CTPYKLMH 0 OXpaHe TPy/Aa JUIf JJAaG0OPaHTa XMMHYECKOr0 aHAJIn3a.

Otset: 1. O6mue TpeboBaHus OXpaHbl TpyAa (KTO JOJDKEH coOIoaaTh, AOMYCK K padote). 2.
TpeboBaHus oXpaHbl TpyJa mepes HadaaoM paboTsl (ipoBepka obopynoBanusi, C1U3, BeHTHIIA-
run). 3. TpeGoBaHUs OXpaHbI TpyJa BO BpeMs paboThl (IIpaBuiia paboThI ¢ MOCYI0i, pudopa-
MU, DPa3HBIMU KJIacCaMH pPEAaKTHBOB, HarpeBaHUEM, ayekTpobe3onacHocTh). 4. TpeOoBaHus
OXpaHbl TpyJa B aBapUUHBIX CUTyalUsIX (IEHCTBUS MPH pa3iuBax, Mokapax, TpaBMax, OTpaBlie-
HUsx). 5. TpeboBaHus 0XpaHbl TpyJa 0 OKOHYAaHUU paboThl (yOOpka pabouero Mecra, yTuin3a-
IIUsl OTXOJIOB, C/lavya PEaKTUBOB, OTKIIOYCHHE 000PYIOBaHUS).

BOIIPOCHI JIs1 COBECE/IOBAHUSA

1. O0uue npaBuiaa padoOThl B XUMUYECKOH J1abOpaTOPUH.

2. Yto cremyeT NpelnpuHATh, €CIIU B JJaOOPaTOPUHU BO3HUK OUYar BO3ropaHus?

3. Kakumu HarpeBaTeiabHbIMH NpPHOOpaMU paspeliaeTcs IMOJb30BaThCsl NMPU IEPErOHKe
JIETKOBOCIUIAMEHSIOIIUXCSI AKUIKOCTEH?

4. IlpaBmia paboOTHI CO CITUPTOBKAMHU.

5. Pacckaxute o paboTe B J1aOOpaTOPUU C HIEKTPUUECKUM TOKOM.

6. Kakue nmpaBuna HeoOx01uMo coOII01aTh MPU PadOTE CO MIEIOYHBIMHU METaJIaMu?

7. OcHOBHBIE MpaBHja pabOThl ¢ TOKCHMYHBIMH COEAMHEHUSMH. Mepbl 0e30MacHOCTH U
nepBasi IOMOILb IPU OTPABICHUH.

8. Kakue neiicTBus cineayeT NpeAprUHATh IPU MONAJaHUH B TJ1a3a IEJI04YH (KUCIOTHI)?

9. HeoTnoxHast moMoIIb NPU 05KOrax KUCIOTAMH.

10. HeoTnoxHas MOMOILb TIPU OXKOTax IeJI0YaMHu.

11. OcHOBHBIE MEPHI TPETOCTOPOKHOCTH MPU padboTe ¢ OpoMoMm.

12. IlepBas mOMOILb IPU TEPMHUUECKUX OKOTaX.

13. IlepBast moMOIIb TPU XUMUYECKUX OKOTAX.

14. IlepBas moMoILb IpHU MOpe3ax, yIndax U UHBIX TPABMax.

15. Pacckaxxkute o pabote ¢ mpubopamu, HAXOISIIUMHUCS TIPH MOHWYKEHHOM JIaBJICHHH.

16. IlpaBuna paboOTHI € JIETKOBOCTIAMEHSFOIIIUMUCS )KUIKOCTSIMHU.
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TPEBOBAHUSA K ®OPME OTUYETA 110 JIABOPATOPHOU PABOTE

(I)opMa otuera. OTUeT JOJDKCH COACPKAaTh Ha3BaHHUE, LICIIb pa6OTBI, OIIMCAaHUEC XOJa pa-

00TBI, CXeMbI PUOOPOB, pacyeThl, TaOIHIIbI, IPpaUKH, BBIBOI.

IPUMEPHI TECTOBBIX 3AJTAHUM

1. B xumudeckoii 1abopaTopun paspeniacTcs:

N

(98]

9]

Nel

a) MUTh Kode;

0) MUTh BOY U3-TI0J] KPaHa;

B) BBIIOJIHATH yKa3aHUs IIPEIo1aBaTels;

I') CKJIaJIbIBaTh BEPXHIOO OEXKAY B JJaOOpaTOpHbIE MIKa(bl U HA TOJJOKOHHUKH.

. ’KuikocTh B MUTETKY HAOUPAOT:

a) BTATHBAS €€ PTOM;

0) ¢ IOMOIIIBIO PE3UHOBOM TPYIIIH;

B) HAKJIOHSIS OaHKY C PEaKTHBOM;

T') C IIOMOIIBIO CIICIUATLHOTO J03aTOpa.

.B HpO6I/IpKC KUAKOCTD IIpU HArp€BaHuM JOJIKHA 3aHUMAThb:

a) Oosee Y5 o0ObeEMa;
0) oObeMma;

B) MeHee /5 00beMa;
T') BECh 00bEM.

. OneITH € KOHIOCHTPHUPOBAHHBIMU KHUCJIOTAaMHU, IICJI0YaMHU, 6p0MOM CJICAYyCT IPpOBOAUTH:

a) B KOPHUJIOPE;

0) B BBITSDKHOM IIKady;

B) Ha JIaDOpPaTOPHOM CTOJIE;
I') Ha yJIHLE.

. [Ipu pa3zbaBneHnr KOHIIEHTPUPOBAHHOM CEPHOI KHUCIIOTHI CIIETYET BINBATH:

a) KUCIIOTY B BOJY;
0) BOZly B KUCIIOTY;
B) 11I€JI0Yb B KUCIIOTY;

. OmBITHI € JJICTKOBOCINNIAMCHAIOIMUMUCA JKUIKOCTAMHA HGO6XO,Z[I/IMO MMPOBOAUTD:

a) BOJIM3U OTHS Ha TaOOPaTOPHOM CTOJIE;
0) BIaIK OT OTHS Ha JJa0OPATOPHOM CTOJIE;
B) BOJIM3H OTHA B BRITSOKHOM IIKady;

T') BJAJU OT OTHS B BBITSKHOM IIKady.

. beH3uH npu noxkape Henb3s TYLIUTh:

a) MECKOM;

0) BOJIOI;

B) POTHBOIIOKAPHBIM MTOJIOTHOM;
T') OTHETYIIUTEIEM.

. 3aKUraTh CIUPTOBKY CIIETYET:

a) CIIUYKOIf;

0) OT Ipyroi CHUPTOBKH;
B) CBEUKOMH;

T') 3QKUTATKOM.

. IIpu paboTe ¢ pTYTHBIM TEPMOMETPOM CIIE/TYET:
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a) MepeMelInBaTh UM HarpeBarouIecs KUIKOCTH;
0) akKTUBHO BCTPSIXUBATh €0 U CTy4aTh IO CTEHKaM J1a00paTOPHO MOCY/IbI;
B) HArpeBaTh BBHIIIC PEKOMEHIYEMOM TEMIIEPATYPHI;
') HaCyXO BBITUPATh U yOUpath B PyTisip, MOCIE UCIIOIb30BAHMUS.
10. IIpu nonoMKe pTyTHOTO TEPMOMETPA MPOBOJIAT CIEAYIOIINE MEPDI:
a) coOuparoT PTYTh C MOMOILBIO PE3NHOBOM IpyIlin B 0aHKY € BOJOI;
0) coOMparOT PTYTh PyKaMHu U BEIOPACHIBAIOT B PAKOBUHY;
B) COOMPAIOT PTYTh C MOMOIIBIO NMBUIECOCA U BBITPAXUBAIOT MEIIOK Ha YJIUIIC,
') COOMPAIOT PTYTh C MOMOIIIBIO BEHUKA 1 COBKA B MyCOPHOE BEJPO.
11. HarpeBanue npoBOJsT B 1a00OpaTOpHOH TOCY/IE:
a) U3 TOJICTOCTEHHOI'O CTEKIIa;
0) MpOCTOro TOHKOCTEHHOI'O CTEKIIA;
B) TEPMOCTONKOTO TOHKOCTEHHOT'O CTEKJIa;
T) CTeKJIa ¢ TpemuHamu. 1
12. B xuMuueckoi 1abopaTopuu 3ampeniaeTcs:
a) MPOBOJUTH OMBITHI B TPSA3HON TaOOPaTOPHOU TOCYIE;
0) mpoOoBaTh Ha BKYC XUMUYECKHUE BEIIECTBA;
B) OCTOPO’KHO HIOXATh r'a3, HAMPABJIASA €0 IBHKEHUEM PYKH;
) youpaTh pacchillaHHble Ha paboueM MECTe pEaKTUBBI.
13. Ilpu paGoTte ¢ METATIIMYECKUMH HATPUEM U KaJIHeM HeJIb3s:
a) OpaTh KyCKH METaJllla PyKamu;
0) pe3aTh METaJl CyXUM HOKOM;
B) JIONTyCKaTh KOHTAKT C BOJIOM;
') XpaHUTh METAJJI MOJ] CJIOEM KEPOCHHA.
14. Tlpu nomagaHuy Ha KOXKY KOHIIEHTPUPOBAHHON KHUCITIOTHI CIIEAYeET:
a) 000%OKEHHOE MECTO MPOMBITH BOJIOM;
0) HaJIOXUTH MOBSA3KY, CMOUEHHYIO 2 %-HbIM pacTBOPOM I'MApoKapOOHaTa HATpUs;
B) HAJIOKUTH MOBSI3KY, CMOYEHHYIO 2 %-HBIM PaCTBOPOM YKCYCHOM KUCIIOTHI;
T') HaJIOXKUTh TOBSI3KY, CMOUYEHHYI0 96 %-HBIM STHIIOBBIM CITUPTOM.
15. Ilpu nonmagaHuy Ha KOKY KOHUEHTPUPOBAHHOMW IIEJIOYU CIEAYET:
a) 000%OKEHHOE MECTO MPOMBITH BOJIOM;
0) HAJIOXUTH MOBSA3KY, CMOUEHHYIO 2 %-HBIM PACTBOPOM T'HAPOKapOOHATA HATPUS;
B) HAJIO’KUTh MOBS3KY, CMOYEHHYIO 2 %-HBIM PACTBOPOM YKCYCHOM KHCIIOTBI;
T') HAJIOXKUTh TIOBSI3KY, CMOUYEHHYIO 96 %-HBIM ATHIIOBBIM CITUPTOM.
16. [Ipu oTpaBieHuN XJI0pOM, OPOMOM, CEPOBOIOPOIOM HEOOXOIUMO:
a) BBIBECTH TIOCTPAAABIIETO HA CBEKUH BO3IYX;
0) ocraBaTbcs B 1a00OpaTOpUN;
B) MPOIOJIKATH BBIMOIHATH Ta00OPaTOpHYIO paboTy;

') 00paTUTHCS K Bpauy.

TEMbI PE®EPATOB

1. TpeGoBanust 6€30MaCHOCTH MPU MPOBEJCHUN XUMUYECKHUX OIIBITOB.

2. OnbITHL, IPU KOTOPBIX BO3MOKHO 3arps3HEHUE aTMoc(hepbl y4eOHBIX MOMELICHUN TOK-
CHYHBIMH BEIIECTBaAMU (XJIOpOM, CEpOBO0poaoM, pochuHOM, okcuom yriepona (1), Gpomom,
OEH30JI0M, TUXJIOPITAHOM, TUITUIOBEIM 3UPOM, (POPMATUHOM, YKCYCHOM KHCIOTON, aMMHUa-
KOM).

3. CpencrBa MHAMBUIYAIBHOM 3alIUTHI IpH paboTe B KabuHeTe (J1abopaTopuu) XMMHUH.
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4. TpeboBaHus 6€30MACHOCTH MPH MPOBEIACHUH JTA0OPATOPHBIX U MPAKTUUECKUX PAOOT,
CBA3aHHBIX C HArp€BaHNUEM )KI/IIIKOCTef/’I.

9CCE 110 JUCHUIIJINHE
IIpocMOTpETH JIEKLIMOHHBIE 3aIIACH, ITO3HAKOMUTBCS C JINTEPATYPBI, IPOCMOTPETH HOPMATHUBHBIC
JOKYMEHTHI B 00J1aCTH OXpaHbl TPYJla B XUMHUECKUX J1a00paTopusix, 6€30MacCHOCTH Tpya.
IIpucomosumu scce: PaccienoBaHue U y4eT HECYACTHBIX CIIy4acB.

7 IEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOIUM, UCIIOJIB3YEMBbIX B
NPOUECCE OBYUYEHUA

HNudopmanmoHHbIe TEXHOJOTHH — 00yUYeHHE B AJICKTPOHHON 00pa3oBaTelIbHON cpesie ¢
[ENBbI0 PACIIUPEHUS OCTyNa K 00pa3oBaTENBHBIM pecypcaM, YBEIWYCHHUS KOHTAKTHOTO B3au-
MOJICHCTBUS C MpernojaBaTesieM, TOCTPOCHUS UHIUBUIYATbHBIX TPAEKTOPHUM MOATOTOBKH, 00b-
E€KTHUBHOTO KOHTPOJISi U MOHUTOPUHTA 3HAHUN CTYICHTOB.

B o0pazoBarensHOM mpoliecce Mo JUCIUILUIMHE UCTIONB3YIOTCS CleAyonre nH(opMalu-
OHHBIC  TCXHOJIOTHH, SIBISIONIMECS  KOMIIOHEHTAMH  DJICKTPOHHOW  HMH(OpPMAIMOHHO-
oOpa3zoBatenbHoil cpeant BITIY:

e Odumnmanpheiii caiit BI'TIY;

e Cucrema snextpoHHoro ooyuenuss ®I'bOY BO «bI'TIY »;

e (Cucrema TECTUPOBAHHS HAa OCHOBE e€AMHOro mnoptana «MHTepHeT-TecTUpOBaHUS B
chepe obpazoBaHuss WWW.i-exam.ruy;

e Cucrema «AHTUILTarHaT.BY3»;

e DJEKTPOHHBbIE OMOTUOTEYHBIEC CHCTEMBI;

e MynbTUMEANITHOE CONTPOBOKICHUE JICKIUH.

8§ OCOBEHHOCTH U3YYEHUA JUCHUIIJIMHBI UHBAJIMJIAMUA U JIMHAMMU C
OI'PAHUYEHHBIMU BO3MOKHOCTAMMU 310POBbs
ITpu oOyueHuH NIl ¢ OTPAHUYEHHBIMUA BO3MOYKHOCTSIMH 3/10pPOBbSI IIPUMEHSIOTCS a/1all-

TUBHbIE 00pa30BaTebHbIE TEXHOJOTUN B COOTBETCTBUH C YCIOBUSIMH, U3JI0’)KEHHBIMU B pa3felie
«Oco0eHHOCTH peanu3alun 00pa3oBaTelbHON NPOrpaMMBbl JJIsi MHBAIUIOB U JIUL C OrpaHUYEH-
HBIMH BO3MOKHOCTSIMH 3JI0pPOBbSI» OCHOBHOH 00pa3oBaTEIbHOM MPOrpaMMbl (UCHOJIb30BaHUE
CHelHalIbHbIX y4EOHBIX MOCOOMI M TUIAKTUYECKUX MAaTepUaloB, CIEHUAIBHBIX TEXHHMUYECKUX
CpeICTB 00y4YEeHMs] KOJUIEKTUBHOI'O M MHAMBHJIyaJIbHOTO IOJIb30BAHUS, NMPEAOCTABICHUE YCIYyT
accUCTeHTa (IIOMOIIHHMKA), OKAa3bIBAIOLIET0 O0YYaroIUMCS HEOOXOJUMYI0 TEXHHYECKYH IO-
MOIIIb U T. I1.) C y4ETOM HUHIUBUIYAJIbHBIX 0COOEHHOCTENW 00y4arOIIUXCsl.

Jnis oOydaromuxcsi ¢ OrpaHUYEHHBIMHA BO3MOXKHOCTSMHU 37I0POBbsl MPEAYCMOTPEHBI Clie-
nytorue (opMbl OpraHU3aIK MeIarornueckoro mporecca u KOHTPOJIs 3HAHH:

- IS CIAaOOBUASIIMX:

obecrieunBaeTCsl HHANBUAYATbHOE paBHOMEpHOE ocBernieHne He MmeHee 300 Jokc;

JUISL BBITIOJTHEHUS! KOHTPOJIBHBIX 3aJaHUN MTPU HEOOXOAUMOCTHU MPEJOCTABIISETCS YBEIUYH-
BAIONIEE YCTPOMCTBO;

3a/IaHUs 1711 BBIMOJIHEHHUS, @ TAKXKE MHCTPYKLIHUHU O MOPSAKE BBINOJHEHUS KOHTPOJBbHBIX
3a1aHui 0POPMIISIOTCS yBETHMUCHHBIM pupToM (pazmep 16-20);

- JUTSI TITyXHUX ¥ CIa00CTBIIIANINX

o0ecrnieunBaeTcs HaJM4Ke 3BYKOYCHIIMBAIOIIEH anmnaparypbl KOJJIEKTUBHOTO MOJIb30BaHUS,
pyu HE0OXOAMMOCTH OOYYaIOIIMMCS MPEIOCTaBISIETCsl 3BYKOYCHUIMBAIOIIAsl anmnaparypa WHAN-
BU/IyaJIbHOTO TOJIb30BaHMUS;

- JUIS JIUIL C TSDKEJIBIMU HApYIICHUSIMHU PEUH, TIIyXHX, CIa00CIHBIIIANINX BCE KOHTPOIbHBIE
3aJJaHUs TI0 KEJIAaHUIO0 MOTYT NMPOBOJUTHCS B MUCHbMEHHOM opMe.

OcHoBHO# (pOpMOIT OpraHu3aIiK MeJaroru4eckoro mpouecca sBIseTCss HHTETPUPOBAHHOE
oOydeHre MHBAIMJIOB, T.€. BCe 00ydJarolMecs y4arcs B CMEIIAHHBIX Ipymrnax, UMEIT BO3MOXK-
HOCTb TIOCTOSIHHO OOIIATHCS CO CBEPCTHUKAMM, JIET4Ye aAaNTUPYIOTCS B COLIMYME.
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9 CIIMCOK JIUTEPATYPbI U UTH®OPMAIIUOHHBIX PECYPCOB
9.1 JIuteparypa
OcHoBHas1 JUTEpaTYpa

1. Kapnayx, H. H. Oxpana tpyaa : yue6nuk mius By3oB / H. H. Kapnayx. - Mocksa : U3na-
tenbcTBO FOpaiit, 2022. - 380 c. - (Bricmee oOpaszoBanue). - ISBN 978-5-534-02584-2. —
Texcr: omektponHbii  //  OOpazoBarenpHas 1miaatdopma FOpait [caiit]. - URL:
https://urait.ru/bcode/488658

2. Menuko-0nosiornueckre oCHOBBI Oe3omacHocTd. OxpaHa Tpy/aa : y4eOHUK i BY30B /
O. M. Ponuonosa, E. B. Anukuna, b. U. Jlasep, JI. A. CemeHOB. - 2-¢ u31., nepepad. u mom. —
Mocksa : U3narensctBo Opaiit, 2022. - 583 c. - (Bricmiee oopazoBanue). - ISBN 978-5-534-
13455-1. - Texkcr : snektpoHHbI // OOpa3oBarenvHas tiardgopma FOpaiit [caiit]. - URL:
https://urait.ru/bcode/489121

3. Ilerpos, C. B. OGecnieuenne 0e30macHOCTH 00pa30BaTEIHHONW OPTraHU3ANNU: yU4eOHOE
nocob6ue ans By3oB / C. B. Iletpos, I1. A. Kucnskos. - 3-e u3a., ucnp. u gon. - Mocksa : M3na-
tenbcTBO FOpaiit, 2022. - 189 c. - (Breicmee oOpaszoBanue). — ISBN 978-5-534-14077-4. -
Tekct:  snextponHsli//  OOpazoBatenbHas — 1iargopma  FOpaitit  [caiit].-  URL:
https://urait.ru/bcode/491422

Jlomo/JIHUTeIbHAS JIUTepaTypa

1. Kapakesn, B. 1. Hagzop u konTposb B cepe O6e3omacHocTr: yueOHUK it By30B / E. A.
CesprokoBa; on o6mieit penakiueit B. Y. Kapakesina. - Mocksa: M3natensctBo FOpaidt, 2022. -
397 c. - (Boicuiee oOpazoBanue). - ISBN 978-5-9916-8837-6. - Tekct: anexTpoHHslii // O6pa3o-
BaTenbHas miardopma FOpaiit [caiit]. - URL: https://urait.ru/bcode/489007

2. KpamenunnmnkoBa, H. I'. Xumusi: yyeOHoe mocobue Ui caMOCTOSTENbHON paboThl U
npaktuueckux 3anatuii / H. I'. Kpamenunnukosa, P. V1. Bunokypoga; [loBomxckuii rocyaap-
CTBEHHBII TEXHONOTHYECKHi1 yHIBepcuTeT. - Momkap-Oma: IITTY, 2013. - 145 c. - ISBN 978-5-
8158-1095-2 [Dnektponusiit pecype]. - URL: //biblioclub.ru/index.php?page=book&id=439185

3. Makcumos, I'. I'. [IpombliieHHas TOKCUKOJIOTHUS : yuyeOHoe nocobue ais By3oB / I'. T
MaxkcumoB. - 2-e u3a., nepepad. u gom. - Mocksa : M3marensctBo Opaiir, 2022. - 182 c. -
(Beicmiee obpazoBanue). - ISBN 978-5-534-14791-9. - Tekcr : anektponnsiit // OOpa3oBarens-
Has riatdopma Opaiit [caiit]. - URL: https://urait.ru/bcode/497068

9.2 ba3bl JaHHBIX 1 HHPOPMALMOHHO-CIIPABOYHBIEC CHCTEMbI
Karanor o6pa3zoBaTensHBIX HHTEpHET-pecypcoB http://www.edu.ru
DnekrpoHHas 6ubaroreka mo xumuu http://www.chem.msu.su/rus/elibrary/
[Mopran Hay4HOU 37eKTpoHHO# Oubmoteku http://elibrary.ru/defaultx.asp
DnexTpoHHas bubnmoreka auccepranuii Poccuiickoii rocyrapcTBeHHON OMOIMOTEKH
(OB/J1 PT'B) — nonHoTekcToBas 6a3a muccepranuid. hitps://diss.rsl.ru
5. Amnanutnueckas pedepaTuBHas 0a3a JaHHBIX KypHaIbHbIX cTareit - B/l MAPC.

http://mars.arbicon.ru

PR

9.3 DJIeKTPOHHO-0MO/IMOTEeYHbIEe pecypchl
1. Polpred.com O630p CMU/Cnpasounuxk https://polpred.com/
2. OBC «Jlanw» https://e.lanbook.com/

10 MATEPUAJIBHO-TEXHUYECKAS BA3A
JUns npoBeneHUs 3aHATUM JIEKIIMOHHOIO M CEMUHApCKOrO THUIIA, TPYNIOBBIX U
WHIVBUAYAJIbHBIX KOHCYJbTAllMM, TEKYIIEro KOHTPOJIA M IPOMEXKYTOYHOM aTTECTallUU
UCTONB3YIOTCS ~ ayJUTOPUH, OCHAIIEHHBIE y4uyeOHOM MeOenblo, ayIUTOPHOM  JIOCKOW,
KOMIIBIOTEPAMHM C YCTAHOBJICHHBIM JIMIICH3MOHHBIM CIELHUAIU3UPOBAHHBIM IPOTPaMMHBIM
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o0OecrieyeHrEeM, KOMMYTAaTOpPOM [UIsl BBIXOJA B 3JEKTPOHHO-OMOIMOTEYHYIO CHCTEMY U
NIEKTPOHHYI0  HMH(pOpManMOHHO-0Opa3zoBaTenbHylo  cpeny  BITIY,  MynbTuMenuitHBIMU
MPOEKTOPAMHU, DSKCHO3UIMOHHBIMH JKpaHaMH, Y4eOHO-HArJSAHBIMU TocoOusiMu  (KapThl,
TaONMUIBI, MYJIbTUMEAUNHBIC Mpe3eHTanuu). i mpoBeaeHus: 1a00paTOPHBIX 3aHATHH TaKkKe
UCIIOJIB3YETCS:
Ayn. 109 «A». JIabopaTopusi o01ieit Xumuu
e Crou nuceMeHHbIH 2-mecT. (10 mrT.)
e Crton npenogaBarens (1 mrT.)
e Cryn (21 mr.)
e HoytOyk «Samsung» ¢ YyCTaHOBJIICHHBIM JIMLEH3UOHHBIM CIEHUATU3UPOBAHHBIM IPO-
rpaMMHBIM oOecriedeHueM (1 mr.)
e 8 - moptoBbIii KoMMyTatop D-LinK mis BeIxoga B 3JIEKTPOHHO-OMOIMOTEYHYIO CHCTEMY U
3JIEKTPOHHYIO MHGOpMAIIMOHHO-00pa3zoBarenbHyto cpeay BITIY (1 mT.)
Mynstumeaniineiii mpoektop SHARP -10 X (1 mt.)
dotornexrpokagopumetp (1 mr.)
Harpesarens ans npodupox (1 m.)
[xad SL-65T (1 mrT.)
XUMHUYECKUE PEAKTHBBI 10 TEMATHKE JTAOOPaTOPHBIX padoT
Becwt EK-410 (Texanueckue) (1 mrT.)
OnektporuuTa (3 1mit.)
Habop nocy bl mpuHaIeKHOCTEH 7S IEMOHCTPAIIHOHHBIX OTBITOB MO XUMUHU
Habop neraneii 1511 MOHTa)ka yCTaHOBOK, UJUTFOCTPUPYIOIIUX XUMHYECKHE ITPOU3BOJICTBA
Cronuk nogbemHusbiii (1 mrT.)
[lItatuB ms neMOHCTpaMOHHBIX Mpooupok [1X-21 (10 mT.)
[ratuB metammuueckuii IJIb (10 mT.)
DOkpaH (HoHOBBIN YepHO Oemnblii (ABycTopoHHMIT) (1 mT.)
Amnmnapar Kunmna (1 mr.)
Anmnapar juist npoBesieHust xumuueckux peakuuit (AIIXP) (1 mrT.)
Habop 17151 OnbITOB 110 XUMUU C 3JIEKTPUYECKUM TOKOM (DnexkTponusep) (1 mr.)
KommutekT TepMomMeTpoB
Komnexkr—naboparopust «ITuénka—Y» (5 mr.)
[Tpubop 11 IEMOHCTpalMK 3aKOHA COXPaHEHMs Macchl BewecTs (1 miT.)
[Tpubop A WILIIOCTpALlMU 3aBUCUMOCTH CKOPOCTH XMMHYECKOM peakiuu oT yciaoBuil (1

E
=

[Tpubop 11 OKKCAEHUS CIUPTA HAJ MEIHBIM KaTanu3aropoM (1 miT.)
[Tpubop 11 nosydeHus pacTBOpUMbIX TBepAbIX BemecTB [IPB (1 mT.)
VYcranoska s neperonku (1 mr.)
VYcranoBka a5 GuibTpoBaHus o BakyyMoM (1 miT.)
Habop 1151 3xo0rn4eckoro MOHUTOPUHTA OKpy:karo1en cpeast (1 mr.)
Habop no snexkrpoxumun nadopatopusiit (1 mr.)
Habop no Tonkocnoitnoit xpomarorpaduu (1 mr.)
[Tpubop ms nomyyenus ra3os (1 mir.)
Habop kpucrammmueckux pemeTok (1 mr.)
Habop 11 MoenupoBaHus CTpOSHHS] HEOPIraHNYECKUX BEIECTB OpraHUYeCKHUX BemecTs (1
)
Habop 1s MogenupoBaHusi TUIIOB XUMUYECKUX peakiuil (Moaenu-anmimkanun) (1 mr.)
Habop 1st MogenupoBaHust 371€KTPOHHOTO CTpOeHust aToMOB (1 1mT.)
Habop a1 MogenupoBaHust CTpOSHHU aTOMOB U MoJieKyJ (1 mt.)
HarypanbHble 00bEKThI KOJICKIIHH

E
=
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Ayn. 118 «A». JlabopaTopusi ecTeCTBEHHOHAYYHOH HANIPABJEHHOCTH MeJIaroru4eckoro
TexHonapka «Kpanrtopuym» um. C.B. Jlanknna
e Mukpockon 6uonorndeckuii Mukpomes 1

» Jlynsl pyuHble
 Iludposas naboparopus no xumuu ajs yuurenss STEM
e [Mudposas mabopatopus 1Mo 3KOJOTUH JJISl PeaTH3aIui CETH IIKOJIBHOTO 3KOJIOTHIECKOTO
Mouutopura STEM
» Pobororexnunueckuii komriekc HAYPOBO «YMHas Terumnay
» Muxkponaboparopust I1sl XHMUYECKOTO SKCIIEPUMEHTA
¢ CTONUK IOAHLEMHBIN
e Hab6op peaxtuBoB mis [ MA o xumun
e [Tpubop /i MOIyICHUS TATONI0ATKAHOB U CIIOXKHBIX 3()HUpoB
e [Tyenka-¥Y/xum MUHHU-IKCIIpEcC TabopaTopus yaeOHas
» KIID koMIIEKT-IPaKTUKYM 3KOJIOTHYECKHM
e YuyeOHO-1ab0paTOPHBIN KOMILIEKC « XUMHUSI B IIIKOJIE
* HakoHeuHuKH
* bropetka 25 mu1.
 bruonornueckas MUKponabopaTopus U T.1.

e  VueOHO-HarJIsAHbIE MOCOOUS - CIaW[bl, TaOJIULbl, MyJIbTUMEIUNHBIE MPE3EHTALUN 10
mucuuiuinHe «OxpaHa Tpyia B XUMUYECKUX J1a00paTopusx»

CamocTosTenbHas paboTa CTy/I€HTOB OPraHU3yeTCs B ayJUTOPHUSIX, OCHAIIEHHBIX KOMIIb-
IOTEPHOM TEXHUKOW C BBIXOJOM B 3JICKTPOHHYIO MH()OPMAIMOHHO-00pa30BaTEe/IbHYIO CpPELy BY-
3a, B CIELIMATIM3UPOBAHHBIX JJAOOPATOPHSIX MO JUCHMILIMHE, a TAK)XKE B 3ajJaX JOCTyIa B JOKaJlb-
Hyto ceTb BI'TIY.

JluneHsnoHHoe mporpaMMHOe OOecHedYeHHe: OIEepallMOHHbIE CHCTEMbl CceMeicTBa
Windows, Linux; odwucusie mporpammsl Microsoft office, Libreoffice, OpenOffice; Adobe
Photoshop, Matlab, DrWeb antivirus u T.1.

Pa3zpaboruuk: JlaBpentseBa C.U., kanauaaT OMONIOTHYECKUX HAYK, JOLUEHT Kadeapbl XUMUH.
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https://www.ozon.ru/product/mikroskop-shkolnyy-biologicheskiy-evrika-s-uvelicheniem-1280h-s-dvoynoy-led-podsvetkoy-v-zhestkom-413875355/?advert=sVAcxUSHMEXb0BgraZaj1yPgFTTWZrgo6abcByc0sLz_ozi5Y5okAQBRGKKF9xOYL99mo2M780unFxZDJuVcAqCS4J5jrlL4vomr5FnS_JGrIFvAcygq2ywOs8q-_KqMmw5jzNwWwKsl6_6J3QkOnh1_znNX_oQYc7tozIgqcrPVBX455rGFNqaToeGTIzSpvW3ahNLgZpSw1GoDtfsQtJTyInhiA7M_QxEzHRSywdoj5rS-XfS51DaQISF1B-sUzaeq3njsGoIVs4-gSMSmgmzMFdikdWIPz6dNAkdctvXaRLO2FWlV8FkQnaRkbKGf506DxczJgU_GSclOncjSOg&avtc=1&avte=2&avts=1689551421&keywords=%D0%BC%D0%B8%D0%BA%D1%80%D0%BE%D0%BC%D0%B5%D0%B4+%D1%8D%D0%B2%D1%80%D0%B8%D0%BA%D0%B0

11 IUCT UBSMEHEHHUH U JOTOJTHEHUM

YrBepxaenue nusmenenuid u gonoqaHenuii B PII/1 nas peamuzanuu B 2026/2027 yu. r.
PIT/] mepecmoTpena, oOcykaeHa u ogoopena aist peanmuszanuu B 2026/2027 yu. 1. Ha 3a-
cenanuu kadeapel xumun (mpotokos Ne 8 ot 28 mas 2026 1.).
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