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Paccmotpero u ono6peno

Ha 3aCe/laHHy NMPeIMETHO — LHKIOBOI]
KOMHCCHH 06meobpasoBaTensHEIX
JAUCLHIUTHH,

npotokoa Ne 7 ot «* »0f 2021 1.

;pencena‘renb TILK
; A?:a,/ A.B. Bypkosckas

Meroauyeckne ykasamms no BLITIOTHEHMIO  CaMOCTOATENIbHON paboTsl Mo
y4ebHOH aucumumuIHEe «Oxpana Tpyna» paspaboransl Ha ocHOBe paboyeii
nporpaMMel y9e0HOH JHCHHILTHHE! «Oxpana Tpyaa» ans npopeccun cpejtHero
npogeccHonansHoro oGpasoanus TNIOAroTOBKH KBATHGHUHPOBAHHEIX paGodmx
35.01.01 Macrep no JIECHOMY XO03siicTBY

Oprannszauns-pazpaborunx: locynapcrsennoe 6ro/ukeTHOE
npodeccHoHansHoe  0GpasoBaTensHOe yupexnenue Hpkytckoit  obnactu
«IIpodeccronansroe yummume No 48 1. IMoaropusiit»

Paspaborunk: Amnpeenxo Kcemns Bragamuposna, npenoaasarens I'BIIOY
ITY Ne 48 n. TToaropwsii



MOSACHUTEJIbBHAS 3AINIMCKA

[IpakTrdeckue pabOTHI COCTaBICHBI B COOTBETCTBUU C pabodel mporpaMMoit
y4ueOHOM muctuIuHbl «OXpaHa Tpyaa».

[IpakTrdeckue pabOTHI HAPaBJICHBI HA 0000IIEHNE, CUCTEMATH3AIIHIO,
3aKpeIUICHUIO 3HAHU; (DOPMHUPOBAHNE YMEHUN PUMEHSThH TIOJTyYSHHBIE 3HAHUS HA
MPAKTUKE; pa3BUTHE OOIIMX KOMIIETCHIIUNA: OPTaHW30BbIBATh COOCTBEHHYIO
JeSTeNILbHOCTD, aHATM3UPOBATh PA00IYIO CUTYAIUIO, OCYIIECTBIISITh TEKYIIHHA U
UTOTOBBIN KOHTPOJIb, OIICHKY ¥ KOPPEKIIMIO COOCTBEHHOM NeATeIbHOCTH, HECTH
OTBETCTBEHHOCTH 32 PE3yJIbTaThl CBOCH PabOTHI, OCYIIECTBIISATH MOUCK HEOOXOIUMO
uH(popmalmm, pabotats B KoMaH e, 3gphekTuBHO 001marbes. Bee aTo ciocobcTByet
MOHUMAaHUIO 00YYAIONTUMHUCS CYIIIHOCTH M COIMAIbHOM 3HAYMMOCTH CBOEH Oyymiein
npodeccun, yCTOMIMBOMY MHTEPECY K OyIyIei mpodeccuu 1, Ciaea0BaTeNbHO,
MOBBIIIAET TOTOBHOCTh O0YYAIOIINXCS K PEIICHUIO pa3HOOOpa3HbIC
npodeccHoHaIbHBIX 33/1a4, TAKUX MPOPECCHOHATBHBIX Ka4eCTB, KaK
CaMOCTOSITeITbHOCTh, OTBETCTBEHHOCTh, TBOPYCCKASI HHUITUATHBA.

Lenb cOOpHUKA MPAKTUYECKUX PAOOT — OpraHU3alUs CaMOCTOSTENIbHOM paboThl
oOydaromuxcs 1Mo GOpMHUPOBAHHIO MPAKTUICCKUX YMCHUM:

-BBISIBIISITH OTITACHBIC U BPEIHBIC IPOU3BOACTBEHHBIC (DAKTOPHI U
COOTBETCTBYIOIIIME UM PHCKH, CBA3aHHBIC C TPOIUIBIMHU, HACTOSIIUMHU HITH
TUTAHUPYEMBIMH BHJIAMU TIPOPECCHOHAIBHOM IS TEIIHEHOCTH,

-HCII0JIb30BaTh CPEJICTBA KOJJICKTUBHON Y MHAWBUIYaIbHOM 3aIUTHI B
COOTBETCTBHH C XapaKTEPOM BBITIOJIHIEMOM MPOEeCCHOHATLHON e TSIIbHOCTH;

-y4acTBOBATh B ATTECTAIIMK PAOOYHMX MECT IO YCIOBUSAM TPYAa, B T. .
OILICHUBATH yCIIOBHS TPYJa U YPOBEHb TPAaBMOOE30MIaCHOCTH;

-IIPOBOIUTH BBOHBIM WHCTPYKTAX IMOMOITHHUKA TIOBapa (KOHAUTEpa),
UHCTPYKTUPOBATH MX IO BOMPOCAM TEXHHUKHU 0€30MacHOCTH Ha pabodyeM MecTe ¢
y4eToM crieliuuKy BHITOIHIEMBIX padoT;

-BBIPa0ATHIBATh U KOHTPOJIUPOBATH HABBIKH, HEOOXOIMMBIC JIJIST IOCTHKEHUS
TpeOyeMoro ypoBHs 0€30IaCHOCTH TPY/Ia.

[Tpu MOATOTOBKE MPAKTHKYMA UCTIOIB30BAIMCH Pa3IMYHBIC TTOCOOHS T10
y4ueOHOM nucnumuinae «OXpaHa Tpyaay.

KPUTEPUU OLIEHUBAHMUS KAYECTBA BBIIIOJTHEHUSA
INPAKTUYECKHUX PABOT

OT1mMeTKa «5» cTaBUTCS, €CIIN

PaboTa BeITTOTHEHA B TOJTHOM 00BEME C COOIIOACHHEM HEOOXOUMOM
nocyieoBaTebHOCTH. O0yuaromuecs paboTaroT MOJTHOCTHIO CAMOCTOATEIBHO:
MoAOUPAIOT HEOOXOUMBIE JJIsI BBITIOTHEHUSI TIPEIJIaraeMbIX pa00OT UCTOUHUKU 3HAHUH,
MOKAa3bIBAIOT HEOOXOIUMBIE JIJISl IPOBEICHUS PaOOTHI TEOPETUUECKHIE 3HAHUS,
NpakTHYeCKHUe YMEHHUs U HaBbIKU. PaboTa oopmisieTcs akkypatHo, B Hanbosee
ONTUMAJILHOM JJ1 (PUKCALIMU Pe3yJIbTaTOB hopMe.

OT1MeTKka «4» CTaBUTCS, €CIIN



PaboTa BhIMOTHEHA 00YUYaAIOTUMUCS B TIOJTHOM 00bEME U CAMOCTOSATEIBHO.
JlommycKaroTcsl OTKIIOHEHHUSI OT HEOOXO0IMMOU TOCIIEA0BATEIFHOCTH BBITIOTHEHMS, HE
BJIMSIIOIINME HA MPABUIBLHOCTh KOHEUHOTO pe3yibraTa. O0yuaronuiics ncnob3yer,
yKa3aHHBIC MTPEToaBaTelieM NCTOYHUKY 3HaHUW. PaboTa mokas3piBaeT 3HaHUE
00y4JaromuMcsi OCHOBHOTO TEOPETHUECKOTO MaTepralia U OBJIa/ICHUE YMECHUSIMU,
HEOOXOUMBIMU JJISi CAMOCTOSITEIILHOTO BBIMOJIHEHUS paboThl. MOTYT OBITH
HETOYHOCTHU M HEOPEXKHOCTH B 0()OPMIICHUH PE3YyJIbTATOB paOOTHI.

OtmeTtka «3» CTaBUTCS, €CIIU

Pabora BeimonHsIeTCS M 0hOpMITSIETCS 00YUIAOIIUMCS TIPH TOMOIIIH
MPETIOAaBaTEeNs WM XOPOIIIO TTOATOTOBICHHBIX U YK€ BHITIOTHHUBIIN HA «OTIUIHO
naHHyto paboTy oOyuatonuxcs. Ha BeinosniHeHre paboThl 3aTpaunBaeTCsi MHOTO
BpeMeHHn. OOyJaronuiics MOKa3bIBACT 3HAHUS TEOPETHUECKOTO MaTepralia, HO
UCTIBITHIBACT 3aTPYIHEHHE ITPU CAMOCTOSATENBHON padoTe.

OTtMmeTKa «2» CTaBUTCS, €CIIU

Pe3ynbTathl, mosrydeHHbIC 00YJarOIIUMCS HE TIO3BOJISIFOT CIEIAaTh PABHIILHBIX
BBIBOJIOB M ITOJIHOCTBIO PACXOSTCS ¢ IOCTAaBICHHOH 11eMblo. [Toka3biBaeTcs mioxoe
3HAaHUE TEOPETUYECKOTO MaTepHuaia U OTCYTCTBHE HEOOXOIUMBIX YMEHUIA.
PyKOBOJICTBO M IOMOIIIb CO CTOPOHBI IIPETIOIaBATENS OKAa3bIBAIOTCS HEAPPEKTUBHEI B
CBSI3U TUIOXOW TOJITOTOBKOM 00y4Yar0IIerocs.

PaboTa He BBITIOIHEHA, Y 00YUaIOIIErocsi OTCYTCTBYIOT HEOOXOIUMBIE IS
poBeJeHHs pabOThl TEOPETHUECKUE 3HAHUS, IPAKTUYECKUE YMEHHS U HABBIKH.

IIpakTnueckoe 3anaTue Ne 1
Tema: CocraBnenue Tabnuilsl «PazBute onacHsIX cutyanuii» mno cragusam (1 gac).
Heab: V3yunth pa3BuTHe ONacHbIX cUTyaruii o craausiM. CoCTaBUTh TaOJIUILy
"Pa3BuTHE ONMACHBIX CUTYalUN TIO CTAUSIM»

Teopernueckne cBeieHUA

OnacHasi cuTyanusi — 3To 00CTaHOBKA Ha OIpPEIeJICHHON TEPPUTOPUH, CIIOKUBILIASICS
B pe3yJIbTaTe aBapHH, OMACHOTO MPHUPOJIHOTO SBJICHUS, KATaCTPO(BI, CTHXUIHOTO WIH
WHOTO OCJICTBHA, KOTOpas MOXET IOBJICYh WM TIOBJEKIA 3a COOOW YeIOBEUCCKUE
KEPTBBI, a TakXKe yIepd 370pOBBIO JIOACH WM OKpY’KaloIIel cpene, 3HaYUTelbHbIC
MaTepUaTbHBIC TIOTEPU U HAPYIICHUE YCIOBUH KU3HEICATEIIBHOCTH JIFOCH.
OcHoOBHBIE IPUYHHBI YPEe3BbIYANHBIX CUTY AL
[Tpruuabl Bo3HUKHOBeHHS UC M COMYyTCTBYIOINIME WM YCJIOBHS TOJPA3CISIOT Ha
BHYTPEHHHEC U BHEITHHC.
BHenrnue npu4nHbI
K BHEmHuM oTHOCATCS:
CTUXHMIHBIC OCCTBUS;
HEOXKUAHHOE MPEKPaIleHUe TI0JJauu AJIEKTPOIHEPTUH, Ta3a;
TEPPOPHU3M;
BOWHA.
BHyTpeHHMEe MPUYHHBI
K BHYTpEHHUM OTHOCSTCS:



CJIOKHOCTD T€XHOJIOTHH;

HEeJ0CTaTO4YHAas KBanu(uUKaius 00CIy>KUBAIOIIETO NepCOHAa;
POEKTHO-KOHCTPYKTOPCKHE HEAOPAOOTKH B MEXaHU3MaX U 000py10BaHUM;
bu3nUecKuil 1 MOpaJIbHBIA U3HOC 000PYIOBAHUS U MEXAHU3MOB;

HU3Kasl TPYAOBask U TEXHOJIOTMYECKAS JUCIUIUIUHBI U JIP.

Kuaaccuduxanus 4pe3BbIYAHWHBIX CUTYaIHil 110 IPOUCXOKACHUIO
YUpesBbluaiiHble CUTYAllMM TEXHOT€HHOI0 XapaKTepa

TpancniopTHbie aBapuu (KaTacTpodsl):

TOBAPHBIX MOE3/0B;

MAaCCAKUPCKUX MOE3/0B;

PEYHBIX U MOPCKUX I'PY30BBIX CYJIOB,;

Ha MarucTpajbHBIX TPyOONIPOBOAAX U JIP.

[Toxkapsl, B3pbIBbI, YTP0O3a B3PHIBOB:

no>kapbl (B3pbIBbI) B 3[JaHUSIX, HA KOMMYHHUKALIUAX U TEXHOJIOTUYECKOM 000pyA0BaHUU

MPOMBIIIIEHHBIX 0ObEKTOB;

MOKaphl (B3pbIBbI) HA TPAHCIIOPTE;

MoXKapbl (B3pBIBBI) B 3[IaHUSX U COOPYKEHHUAX JKUIOTO, COIMAIbHO — OBITOBOTO,
KyJbTYPHOTO 3HAYEHUS U JIp.

ABapuu ¢ BEIOpOCOM (yrpo30ii BEIOpOCa) XUMUYECKH OnacHbIX BemecTB (XOB):
aBapuu ¢ BIOpocoM (yrpo3oii Beiopoca) XOB npu ux npou3BoACTBE, IEPepadOTKE WK
XpaHEHUH (3aXOpOHEHUH);

aBapuy C XUMUYECKUMHU OoenpuracaMu u Ap.

ABapuu ¢ BEIOpocoM (yrpo30ii BRIOpOca) paliOaKTUBHBIX BEIIECTB:

aBapuM Ha AaTOMHBIX CTAHIUSX;

aBapu¥ TPAHCIIOPTHBIX CPEACTB M KOCMHYECKHUX aIllapaToB C SICPHBIMH YCTAHOBKAMU;
aBapuu C sICpHbIMM OO€mpHUIIacaMM B MECTaX HUX XpaHEHWs, SKCIUIyaTaluu WIN
YCTaHOBKU;

yTparta paauOaKTUBHBIX UICTOYHUKOB U JP.

ABapuu ¢ BEIOpOcoM (yrpo30ii BeIOpoca) 6uonornyecku onacHeix Bemects (bOB):
aBapuu ¢ BbIOpocOoM (yrpo3oi BbIOpOca) OMOJOTHYECKH OMACHBIX BEIIECTB Ha
NPEANPUATUAX U B HAYYHO-HCCIIEOBATEIbCKUX YUPEKIACHHSIX;

ytpara BOB u ap.

BueszamHoe oOpyIiieHue 31aHui, COOpYKEHHI:

o0OpyIIeHHE AIEMEHTOB TPAHCTIOPTHBIX KOMMYHHUKAIIHIA;

oOpyI1eHne Mpou3BOJACTBEHHBIX 3[JaHUN U COOPYKEHUM;

oOpyIIeHne 31aHUii U COOPYKEHHUH JKIIJIOTO, COIIMAILHO — OBITOBOTO M KYJIBTYPHOTO
3HAYECHUSI.

ABapuu Ha AJIEKTPOIHEPTETUIECKUX CHCTEMAX:

aBapud Ha ABTOHOMHBIX DJJIGKTPOCTAHIMSX C JIOJATOBPEMEHHBIM MEPEPHIBOM
AIIEKTPOCHAOKEHUS BCEX MOTpeOUTENei;

BBIXOJ] U3 CTPOSI TPAHCTIOPTHBIX IJIEKTPOKOHTAKTHBIX CETEH U Jp.

ABapuy Ha KOMMYHaJIbHBIX CUCTEMAaX KU3HEOOECTICUCHHUS:


https://infourok.ru/go.html?href=https%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%25D0%2590%25D0%25B2%25D0%25B0%25D1%2580%25D0%25B8%25D1%258F
https://infourok.ru/go.html?href=https%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%25D0%259A%25D0%25BE%25D1%2580%25D0%25B0%25D0%25B1%25D0%25BB%25D0%25B5%25D0%25BA%25D1%2580%25D1%2583%25D1%2588%25D0%25B5%25D0%25BD%25D0%25B8%25D0%25B5
https://infourok.ru/go.html?href=https%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%25D0%259F%25D0%25BE%25D0%25B6%25D0%25B0%25D1%2580
https://infourok.ru/go.html?href=https%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%25D0%2592%25D0%25B7%25D1%2580%25D1%258B%25D0%25B2
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aBapud B KaHAJIM3AIMOHHBIX CHCTEMaX C MAacCOBBIM BBIOPOCOM 3arpsi3HSIOLINX
BEILECTB;

aBapyHU Ha TEIUIOBBIX CETAX B XOJOJHOE BpEMs I0Ja;

aBapuu B CUCTeMaX CHa0XEHUS HACEJICHUSI MUThEBOU BOJIOM;

aBapyy HA KOMMYHaJIbHBIX Fa30MPOBOJAX.

ABapuy Ha OUHCTHBIX COOPYKEHUSIX:

aBapuyd Ha OYMCTHBIX COOPY>KEHHUSX CTOYHBIX BOJI MPOMBINUIEHHBIX MNPEANPHUITHH C
MacCOBBIM BBIOPOCOM 3arpsi3HSIOLINX BEUIECTB;

aBapuu Ha OUYKCTHBIX COOPYKCHHSIX MPOMBIIIICHHBIX T'a30B C MAacCOBBIM BBIOPOCOM
3arpsA3HAIOLIMX BEIIECTB.

['uppoauHaMHuYecKue aBapuu:

OpOPBIBBI TUIOTUH (7aM0, HUIIO30B M Jp.) C 0Opa3oBaHHEM BOJH IMPOpbhIBA H
KaTacTpo(UUECKUM 3aTOTUICHUEM;

IPOPBIBBI IJIOTUH C 00pa30BaHUEM MPOPHIBHOTO MABOAKA U JP.

YpesBblyaliHble CUTYAllMU IPUPOJIHOI0 XapaKTepa

['eodpusnueckue onacHbie SIBJICHHUS:

3EMJICTPSICEHUS;

HU3BCPKCHUA BYJIKAHOB.

['eonoruyueckue onacHele IBICHUS (3K30T€HHBIC T€OJIOTHYSCKUE SIBICHUS ):
OITOJI3HHU;

cenu,

BUILHEIE OYDH

00BaJIbI, OCBINHN, KYPYMBI, 3PO3Hs, CKIIOHOBBIH CMBIB H JIp.

MeTeoposioruaeckue u arpoMeTeopOJIOrHIECKUE OMMACHBIC SIBJICHUS:

oypu (9-11 OasoB), yparansl (12-15 0ayToB), CMEpPYH, TOPHAJIO, IIIKBAJIHI,
BEPTUKAJLHBIC BUXPH;

KPYIHBINA I'PaJi, CHIbHBIN J0KIb (JINBEHb), CHIIBHBIA TYMaH,

CUJIBHBIM CHETOMAaJl, CUJILHBIM I0JIOJEN, CUILHBIA MOPO3, CHJIbHASI METEJIb, 3aMOPO3KH;

CHJIbHA4 Kapa, 3acyXa, CYXOBEM.

Mopckue rupoIorHIecKre OmacHbIe IBICHUS:

TPOMMUYECKHE IUKJIOHBI (TaildyHbI), IlyHAMH, CHJIbHOE BOJdHEHHUE (5 u Oonee 6amios),
CWJIbHOE KOJI€0aHUEe YPOBHS MOPS;

paHHUH JIASHON TOKPOB, HAIOP JHJ0B, MHTEHCUBHBIN Apei JIbI0B, HEMPOXOIUMBIMI
nexn;

OTPBIB IPUOPEKHBIX JIHIOB U JIP.

['unponornyueckue OnacHbIC SIBICHHUS:

BBICOKHE YPOBHU BOJ (HABOAHEHMSI ), TOJIOBOAbS;

3aTOPBI U 32KOPHI, HU3KKE YPOBHH BOJI U JIp.

['uaporeosiornuecke OnacHble sIBJICHMUS:

HU3KUE YPOBHU I'PYHTOBBIX BOJI;

BBICOKHE YPOBHHU TPYHTOBBIX BO/I.

[IpupoaHbIE MOXKAPHI:


https://infourok.ru/go.html?href=https%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%25D0%2597%25D0%25B5%25D0%25BC%25D0%25BB%25D0%25B5%25D1%2582%25D1%2580%25D1%258F%25D1%2581%25D0%25B5%25D0%25BD%25D0%25B8%25D0%25B5
https://infourok.ru/go.html?href=https%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%25D0%2598%25D0%25B7%25D0%25B2%25D0%25B5%25D1%2580%25D0%25B6%25D0%25B5%25D0%25BD%25D0%25B8%25D0%25B5_%25D0%25B2%25D1%2583%25D0%25BB%25D0%25BA%25D0%25B0%25D0%25BD%25D0%25B0
https://infourok.ru/go.html?href=https%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%25D0%259E%25D0%25BF%25D0%25BE%25D0%25BB%25D0%25B7%25D0%25B5%25D0%25BD%25D1%258C
https://infourok.ru/go.html?href=https%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%25D0%25A1%25D0%25B5%25D0%25BB%25D1%258C
https://infourok.ru/go.html?href=https%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%25D0%259F%25D1%258B%25D0%25BB%25D1%258C%25D0%25BD%25D0%25B0%25D1%258F_%25D0%25B1%25D1%2583%25D1%2580%25D1%258F
https://infourok.ru/go.html?href=https%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%25D0%259E%25D0%25B1%25D0%25B2%25D0%25B0%25D0%25BB
https://infourok.ru/go.html?href=https%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%25D0%259E%25D1%2581%25D1%258B%25D0%25BF%25D1%258C
https://infourok.ru/go.html?href=https%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%25D0%259A%25D1%2583%25D1%2580%25D1%2583%25D0%25BC%25D1%258B
https://infourok.ru/go.html?href=https%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%25D0%25AD%25D1%2580%25D0%25BE%25D0%25B7%25D0%25B8%25D1%258F_%28%25D0%25B3%25D0%25B5%25D0%25BE%25D0%25BB%25D0%25BE%25D0%25B3%25D0%25B8%25D1%258F%29
https://infourok.ru/go.html?href=https%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%25D0%2591%25D1%2583%25D1%2580%25D1%258F
https://infourok.ru/go.html?href=https%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%25D0%25A2%25D1%2580%25D0%25BE%25D0%25BF%25D0%25B8%25D1%2587%25D0%25B5%25D1%2581%25D0%25BA%25D0%25B8%25D0%25B9_%25D1%2586%25D0%25B8%25D0%25BA%25D0%25BB%25D0%25BE%25D0%25BD
https://infourok.ru/go.html?href=https%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%25D0%25A1%25D0%25BC%25D0%25B5%25D1%2580%25D1%2587
https://infourok.ru/go.html?href=https%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%25D0%25A2%25D0%25BE%25D1%2580%25D0%25BD%25D0%25B0%25D0%25B4%25D0%25BE
https://infourok.ru/go.html?href=https%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%25D0%25A8%25D0%25BA%25D0%25B2%25D0%25B0%25D0%25BB
https://infourok.ru/go.html?href=https%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%25D0%2593%25D1%2580%25D0%25B0%25D0%25B4
https://infourok.ru/go.html?href=%23.D0.92.D0.B8.D0.B4.D1.8B_.D0.B8_.D0.BD.D0.B0.D0.B7.D0.B2.D0.B0.D0.BD.D0.B8.D1.8F_.D0.B4.D0.BE.D0.B6.D0.B4.D0.B5.D0.B9
https://infourok.ru/go.html?href=https%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%25D0%25A2%25D1%2583%25D0%25BC%25D0%25B0%25D0%25BD
https://infourok.ru/go.html?href=https%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%25D0%25A1%25D0%25BD%25D0%25B5%25D0%25B3%25D0%25BE%25D0%25BF%25D0%25B0%25D0%25B4
https://infourok.ru/go.html?href=https%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%25D0%2593%25D0%25BE%25D0%25BB%25D0%25BE%25D0%25BB%25D1%2591%25D0%25B4
https://infourok.ru/go.html?href=https%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%25D0%259C%25D0%25BE%25D1%2580%25D0%25BE%25D0%25B7
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JICCHBIC TTOKAPHI,

MOKaphl CTEITHBIX U XJIEOHBIX MAaCCHUBOB;

TOpQsTHBIE MMOXKAPHI, TOJ3EMHBIE TIOKaAPhI TOPIOYUX UCKOTIAEMBIX.

Nudexnmonnbie 3a00J1€BaHUs JIIOICH:

CAMHUYIHBIC CITyYan SK30THIECKUX U 0C000 OMacHBIX MHPEKIIMOHHBIX 3a00IE€BaAHNN;

IPYNIOBBIC CIy4Yau ONMacHBIX HH(DEKIIMOHHBIX 3a00JICBaHMIA 1 JIP.

NudexnmonHas 3a007€BaeMOCTh CEIbCKOX03IUCTBEHHBIX )KHBOTHBIX:

CIMHUYHBIE CITydan dK30THUECKUX M 0CO00 OMACHBIX HHPEKIIMOHHBIX 3a00JICBaHUN;
UH(EKITMOHHBIC 3a00JICBaHMSI HE BBISIBIICHHON 3THOJIOTHH U JIp.

. IlopaxeHnus cenbCKOXO3SIMCTBEHHBIX PACTEHUM 0OJIE3HSIMU U BPEAUTEIISIMU:

MacCOBOE paclpoCTpaHEHUE BPEAUTEIICH pacTeHUN;

00JIe3HU HE BBISBICHHOW STUOJIOTHH H JIP.

UpesBbluaiiHble CHTYallMH IKOJOTHYECKOI0 XapaKTepa

UpesBbIuaiiHbIe CUTYaIlMH, CBI3aHHBIC C M3MEHEHHUEM COCTOSHUS CyIIH (ITOYBBI, HEP,
nauamadTa):

KaracTpopuUecKue MPOCAIKHU, OIOJ3HHM, OOBalIbl 3EMHOW IMOBEPXHOCTH U3-3a
BBIPAOOTKM HEAP NpHU J00BIYE TIOJIE3HBIX MCKOMAEMBIX M JPYyTOd JeATeIbHOCTH
YeJIOBEKa,

HAJIMYHE TSOKENBIX METauIoB (B TOM YHCIE PATUOHYKIHMIOB) W JAPYTHX BPEIHBIX
BEIIIECTB B TTOYBE (TPYHTE) CBEPX MPEACIBHO JOMYCTUMBIX KOHIICHTPAITUH;
WHTEHCUBHAS JIeTpajalus TOYB, ONMYCTHIHUBAHWE HAa OOIIUPHBIX TEPPUTOPHUAX H3-3a
9PO3UH, 3aCOJEHHUS, 3a00JJaYNBaHUS TIOYB U JIP.;

KPHU3WCHBIE CUTYyallu, CBS3aHHBIC C WCTOIIEHWEM HE BO300HOBIISIEMBIX ITPHUPOIHBIX
HCKOIIAEMBIX;

KPpUTUYECKUE CUTYyallud, BBI3BAaHHBIC TMEPEMOJHEHWEM  XPAaHUIUI  (CBAJIOK)
TIPOMBITIVICHHBIMHU ¥ OBITOBBIMH OTXOJaMH, 3arPS3HCHUEM UMH OKPYKarOIICH CpeIbl.
UpesBblualiHble CUTYallUH, CBSI3aHHBIE C M3MEHEHHUEM COCTaBa W CBOWCTB aTMoc(hepsl
(BO3IYIITHOM Cpefibl):

pe3KHe U3MEHEHUS TTOTOIbl WJIM KJIMMAaTa B Pe3yJIbTaTe aHTPOIIOTCHHOU JIEATEIbHOCTH;
npessimienue [1/1K Bpeansix mpumecei B atmocdepe;

TeMIepaTypHbIC HHBEPCHH HAJI TOPOJIaMH,

«KHUCJIOPOJIHBIN TOJIO] B TOPOJIAX;

3HAYUTEIHHOE MPEBBIINICHUE MPEACIBHO JOMyCTUMOTO YPOBHS TOPOJCKOTO IITyMa;
o0Opa3zoBaHHe OOIMIMPHOM 30HBI KUCIOTHBIX OCAIKOB;

pa3pylieHre 030HOBOTO CJI0sI aTMOC(hEPHI;

3HAUYUTETbHBIC U3MEHEHUS TIPO3PAYHOCTH aTMOC(EPHI.

UpesBblualiHble CUTYyaIlMHU, CBSI3aHHBIE C M3BMEHEHUEM COCTOSIHUS THAPOCchephl (BOAHOM
cpenbl):

HEJIOCTATOK NHUTHEBOM BOJBI BCJICACTBUE HCTOIICHHMS BOJHBIX HMCTOYHHKOB HIIM WX
3arps3HEHNS;

WCTOIICHUE BOJHBIX PECYpPCOB, HEOOXOAMMBIX [JISi OPTaHHU3aIllMU XO3SHCTBEHHO —
OBITOBOT'O BOJIOCHA0KEHHUS U 00ECIIEUEHUS TEXHOJOTUUECKUX MPOIIECCOB;
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(e]

HapylLIEHUE XO3WCTBEHHON JIEATEIbHOCTH U SKOJOTHYECKOTO PABHOBECHUS BCIIEICTBHE
3arpsi3HEHUs 30H BHYTPEHHUX MOPEW U MUPOBOTO OKEaHa.

IIo macmrady

B ocnoBe knaccubpukammu YC mo MacmTa®y JnexaT BeTUYMHA TEPPUTOPUU, HA
KoTtopoi pacmpoctpansercs YC, uyumciao mocTpamaBmmx U pasmep ymepoOa. Ilo
MaciTady Ype3BbIuaifHbIe CHTYAIMH MOTYT OBITh KiaccudummpoBassl Ha (12):
JlokaJIbHOTO XapakTepa, — 30Ha Ype3BbIYANHON CUTyalluu (TEPPUTOPHS, HA KOTOPOIl
CJIIOKWJIACH YpE3BblYaiiHAsl CUTyallds W HapyLIEHbl YCIOBUS XU3HEAEATEIbHOCTU
JIOJIeH) HE BBIXOJUT 3a Mpeleibl TEPPUTOPUU OOBEKTa, MPU STOM KOJIUYECTBO
MOCTpaAaBIIuX (JIFOCH, MOTHOIMKMX WX MOJYYMBIIHNX yIIiepO 310poBbI0) He Oomnee 10
4eNnoBeK, JHUOO pa3Mep MaTepualibHOTO yiepOa (pasMep yiepOa OKpy:Karomen
MIPUPOIHOM Cpejie M MaTepHaIbHBIX IMOTEPh) cocTarisieT He 6osee 100 000 pyoeit;
MyHUIMNIAJIBHOIO XapakTepa, — 30HA YPE3BbIYANHONW CUTyallUM HE BBIXOIUT 3a
npeiesbl TEPPUTOPUU OAHOIO MOCEIEHUSI WM BHYTPUTOPOACKON TEPPUTOPUU rOpoja
dbenepanbHOTO 3HAYEHUS, TIPU 3TOM KOJIMYECTBO MOCTPAJABIINX COCTAaBIsET HE Ooyee
50 yenoBek 1100 pazMep MaTEPUATILHOTO ylllepOa cocTaBieT He Oosee S5 MilH pyOnei,
U 4Ype3BblUaiiHAs CHUTyallds HE MOXET ObITh OTHECEHa K YpPE3BbIYAMHOW CUTyallluH
JIOKaJIbHOTO XapakTepa;

MexXMYHHMIHMNIAJBHOTO XapaKTepa, — 30HA YpE3BbIYAlHOW CUTyalluu 3aTparuBacT
TEPPUTOPHIO JIBYX W 0o0jiee TMOCENeHUN, BHYTPUTOPOJICKHX TEPPUTOPUN Tropoja
denepanbHOTO 3HAYEHUS WM MEKCEICHHYIO TEPPUTOPUIO, TPU 3TOM KOJIUYECTBO
MOCTPAJABIINX COCTABIAET He Oosee S0 demoBek auO0 pa3Mep MaTepuaaIbHOTO yiepoa
COCTAaBJIAET HE OoJiee 5 MITH pyOIieit;

PernonajibHOro xapakrtepa, — 30HAa YpE3BbIYAHHON CUTyallMM HE BBIXOJUT 3a
npenensl  TeppuTopur ogHoro cyOwekta Poccmiickoit ®Pepepanuu, MOpU  ITOM
KOJIMYECTBO MOCTpaAaBmuX cBbime 50 yenoBek, HO He Oonee 500 uvenmoBek, MO0
pasMep MaTrepuajbHOro yiep0da COCTaBIII€T CBbIIe 5 MIIH pyOseil, HO He Oojee
500 muH pyOeit;

MeXperuoHaJIbHOr0 XapakrTepa, — 30Ha YpE3BbIUAWHON CHUTyalluu 3aTparuBacT
TEPPUTOPHIO ABYX U Oosiee cyOnekToB Poccuiickoit deaepannu, Mpu 3TOM KOJIUYECTBO
mocTpagaBmux cBeimie 50 demoBek, HO He Oonee 500 uemoBek, aUOO paszMep
MaTepUalIbHOTO yIepOa COCTaBJsIeT CBbIIIe 5 MiIH pyOusel, HO He Oonee 500 muH
pyOneit;

@egepajbHOrO Xapakrepa, — KOJIMYECTBO MOCTpaaBiiux cBbiiie 500 yenoBek aubo
pa3Mep MaTepHallbHOTO yiiepoa coctasisieT cBoimie S00 MiIH pyOsei.

CormacHo 1.2  yCTaHOBHBIIETO JaHHyr kimaccudukanuio  [locTaHoBieHus
[IpaButensctBa Poccuiickoii ®enepaumn ot 21 mas 2007r. Ne 304 ona He
pacIpoCTpaHsIeTCsl Ha Ype3BbIUAWHBIC CHUTYyaIlMM BO3HHUKAIOIINE BCIICICTBHE JICCHBIX
MOKapOB.

Crannu pa3BUTHS YPE3BBIYANHON CUTYALIUU

YC mroboro Tuma B CBOEM Pa3BUTUH MPOXOJAT YEThIPE THUIMOBbIE cTaauu ((azbl).
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[lepBasgs — cTanusg HAKOIUIEHHS OTKJIOHEHUH OT HOPMAJIBHOTO COCTOSIHUSL WJIU
npouecca. UubiMu cioBamu, 310 ctaaus 3apoxjaeHus UC, koTopast MOXKET JUIMThCS
CYTKH, MECHIIbI, MHOTJ1a — TOJIbI U NECATUIETHUS, a B
cilydae 3eMJIETPICCHUN U U3BEPKEHUN BYJIKAHOB — CTOJIETHS.

Bropas — uHuImMupoBanue ype3BbIYaitHOro coobITHs, Jiexkaiero B ocHose UC.

Tperbst — mpouecc Ype3BBIYANHOrO COOBITHS, BO BPEMS KOTOPOIO IMPOUCXOAUT
BBICBOOOXEHHE (PAKTOpPOB pHUCKAa (PHEPrUU WIM BEIIECTBA), OKA3bIBAIOIINUX
HEeOIaronpuaTHOE BO3/ICHCTBUE HA HACEJIEHUE, OOBEKTHI M OKPYIKAIOLIYIO CpEeay.
YeTtBépTas — cTaaus 3aTyxaHus (ICHCTBHEM OCTATOYHBIX (DAKTOPOB M CIIOKHBIIIHXCS
YpE3BbIYAMHBIX YCIOBUM), KOTOpasi XpPOHOJIOTMYECKH OXBAaThIBAE€T TMEPHOJ OT
NEPEKPBITUA (OTPAHUYEHMSI) MUCTOYHHMKA OMACHOCTU — JIOKAJIM3alUU 4YpEe3BbIUAWHOMN
CUTyaluH, 1O MOJHOW JTUKBUIAUMU €€ NMPSIMBIX U KOCBEHHBIX MOCIEACTBHI, BKIIFOYAs
BCIO IIEMIOYKY BTOPUYHBIX, TPETUUHBIX U T. A. OCIeACTBUN. DTa (aza npu HEKOTOPHIX
UC MokeT Mo BpeMEHHM HayMHAThCA emE [0 3aBeplICHUs TpeThel (asbl.
[TpoAOIKUTETLHOCTD ATOM CTAJAMU MOKET COCTABJIATH TOJIbI, @ TO U JECATHIICTHS.
3aganue 1. CoctaButh Tabnuily «Pa3BuTre OMacHBIX CUTYAIU 110 CTaIUsIM.

KoHTposbHBIE BONIPOCHI

1. Uro siBsieTcst «OnacHoOM cuTyanuein»?
2. Kakue craguu BeIACISIOT B pa3BUTHH OITACHBIX CUTYaIlUN?
3. Kakue BubI OMTaCHBIX CUTYaIlUi OBIBArOT?

IIpakTnueckoe 3ansiTue Ne 2
Tema: BpruucieHue KpuTepui OLCHKHA TPaBMATU3Ma Ha MPEANPUATUU U B
CTpPOUTEIIbCTBE.(2 yaca)
Henab: M3y4ynTh OCHOBHBIE METO/IbI aHAJIN3a MPOU3BOJICTBEHHOTO TPAaBMaTU3Ma.
TeopuTnyeckue cBeeHUs

3anaveil ananu3za TpaBMaTHU3Ma U MPoQecCHOHATBHBIX 3a00JIe€BaHHM SBIISETCS
YCTaHOBJICHHUE TIPUYMH U 3aKOHOMEPHOCTEH, KOTOPHIE BHI3BAIIN TIOSIBIICHHE
HECYACTHBIX CIly4aeB u 3a0oneBanuii. HecyacTHOMYy citydaro Bceria mpeamecTByoT
OTKJIOHEHHS OT HOPMAJIBHOTO X0/1a IPOU3BOACTBEHHOTO npoiiecca. [loaTomy nsyuenue
Y aHaJIM3 TpPaBMaTH3Ma JaeT BO3MOKHOCTh pa3paboTaTh MpodUIakTUIECKUE
MEpPOTIPUATHUS, yCTPAHSAIOIINE ONACHBIE U BPEAHbIC YCIOBUS TPY/la HA IPOU3BOJICTBE.

B nporiecce Tpyna yenoBek cpeacTBaMU TpyJa BO3AEHCTBYET HA MPEAMET TPYyAa,
KaueCTBEHHO BUJOM3MEHSIS WU MEHSS MOJIOKEHHUE €T0 B POCTpaHcTBe. B cBorO
ouepesib, caM MpeAMET TPyAa, MaTepHrall, ”THCTPYMEHThI U 000pY/1I0BaHUE, UMEIOILIUECS
B PacToOpsDKEHUH YEJIOBEKa, OKAa3bIBAIOT BIMSIHUE HA XapakTep yciaoBuid Tpyna. Kpome
TOTO 0€30MacHOCTh U OE3BPEIHOCTb TPY/Ia 3aBUCT OT apaMeTPOB MPOU3BOACTBEHHOM
cpenbl (MUKPOKIJIMMATa, IPOU3BOJICTBEHHBIX BPETHOCTEH), YPOBHS OpraHU3alNU TPY/Ia,
OT MOJATOTOBKU U MAacTEPCTBA CAMOTO UCTIOMHUTENSA. Bee anemMeHTsI mmpoiiecca Tpyia
HAXOJIATCA BO B3aMMOCBSI3U U 00pa3yIoT €MHYI0 CUCTEMY.
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Jlis aHaM3a MPOU3BOJCTBEHHOI'O TPaBMaTU3Ma U MPo(dhecCHOHATbHBIX
3a00JIeBaHUH C 1I€TbI0 YCTAHOBJICHUS M TUKBUIALIUU BbI3IBAIOIINX UX MPUUNH
MPUMEHSIOT CIISAYIONINE METOIBI: TPYNIOBON, MOHOTpapUIECKUH, TOMOrpaduIeCKuid,
AKOHOMUYECKUN, CTATUCTUYECCKHI.

I'pynnoBoii MeTo criocOOCTBYET BBISIBJICHUIO HAMOOJIEE OMACHBIX YYaCTKOB
NPOU3BOJCTBA U MPUHATHIO 3((HEKTUBHBIX MEp ISl MOBBIILICHUS! YPOBHSI
6e3omacHOCTU. [ pyImoBoi METO 3aKITF0YAETCS B TOM, YTO HECHACTHBIC CITydau
IpyHIHUPYIOT 10 TAKUM MPU3HAKaM Kak npodeccusi, BO3pACT U CTax MOCTPAJaBIINX,
BUJ pabOT, XapakTep MOBPEKACHUM, IPUUUHBI, BPEMSI U MECTO MTPOUCILIECTBUA.

J171s1 TOBBIIEHUS CTENIEHH POTHO3UPOBAHUS OMACHBIX CUTyalul
IpUMEHSETCS MOHOrpaduyecKkuii MeTOx aHaIu3a TpaBMaTtu3ma. OH 3aKII0YAETCs B
yIIIyOJIEHHOM U JIETalbHOM M3YUY€HUHU YCIOBUHN TPYJa, B KOTOPBIX MPOU30MIE
HECYACTHBIM CIIy4ail: TPYJOBOI0 U TEXHOJIOTMYECKOIO IPOLECCA, OCHOBHOTO U
BCIIOMOTaTeIbHOTO 000pyAOBaHus, paboyero Mecrta, CpeACcTB 3aluThl U T.1. Ha
OCHOBaHHH PE3YJIbTATOB HCCIICIOBAHUI MPUHUMAKOTCS MEPBI IO U3MEHEHHIO U
COBEPIIECHCTBOBAHUIO TEXHOJIOTMYECKUX MPOLIECCOB.

Tonorpaguyeckuii MeTox HAIIPABJIEH HA U3YYEHNUE IPUYUH HECUACTHBIX
CJIy4aeB O MECTY UX IPOHCIIECTBUA. Bce HecUacTHBIE Cilyyan CHCTEMaTUYECKH
HAHOCATCS YCJIOBHBIMH 3HAKaMU Ha IJIaHaX MPOU3BOACTBA PadoT, Ha IJIAHBI IIEXOB,
y4acTKOB. B pe3ynbTaTe Harjs1HO BUIHBI MECTA, TE€ MPOU30IIUIa TPaBMa,
IIPOU3BOJICTBEHHBIE YUACTKH, TPEOYIOIINE 0COOOT0 BHUMAaHHUS, TIIATEIbHOTO
o0cne0BaHus ¥ MPUHATHS MPOPUITAKTUIECKUX MEP.

JKOHOMHUYECKHUI METO/I MPElyCMATPUBAET OINPEICICHNE MATEPHUATIbHBIX
IIOTEPH OT IPOU3BOJACTBEHHOI'O TPABMAaTU3Ma, a TAKKE COLUATIbHO-IKOHOMUYECKOU
3¢h(HEKTUBHOCTH MEPONIPHSTHI 10 €ro MpeaynpexaeHn0. MaTepraibHbIe 3aTpaThl,
CBSI3aHHBIE C HECUACTHBIMHU CIIyYasiMH, BKIIFOUAIOT: BBIIIATHI IO OOJLHUYHBIM JTUCTAM
U IpyTHE BHIILIATHI (€AMHOBPEMEHHOE MaTepUaIbHOE MOCOOHE MOCTPaIaBIIEMY,
pa3HUIIA MEXKIY CPEAHEMECSYHOM 3apab0THOM MIATOM MOCTPaAABIIETO JI0
HECYACTHOIO Clyyasl U MOCJIe); CTOMMOCTh UCIIOPYEHHOTO 000pYAOBAaHMS, YCTPOUCTB,
MHCTPYMEHTA, MaTEPUAJIOB, PA3PYILICHHBIX 3JaHUN U coopykeHul. [Iponecc
COBEPIICHCTBOBAHUS YCIOBHI TPyJa, OCYLIECTBICHHE MEPOIIPUATHI MO OXpaHE Tpyaa
JTAFOT BIIOJIHE OIPEEIEHHBIN pe3yNbTaT: YIyUIIEHUE 310POBbs, JKOHOMHUIO JEHEKHBIX
CPEACTB U T.A. XOTA BECh PE3yJIbTaTa MEPECUYNTATh HA JEHbIM MTPAKTUYECKN OYCHb
CII0’KHO, TPEICTABISETCS BOSMOKHBIM TOJTYYUTh IPUMEPHYIO OLIEHKY (P PEeKTUBHOCTH
OTAENBHBIX MEPOIIPUATUI U BCEM X COBOKYITHOCTH.

CratucTuyecKHuii MeTO/ U3y4YaeT MOBTOPSEMOCTb U MO3BOJISIET IPOBECTH
CPaBHHUTEIIbHYIO OLICHKY HECYACTHBIX CIIy4aeB, UCIIOJIb3YsI OTHOCUTENBHBIE MTOKA3ATENH
— K03(PUIMEHTHI YaCTOTHI, TSHKECTU U MOTEPh MPOU3BOACTBA. Koaghduyuenm
4ygcmomul TPaBMAaTU3Ma MMOKA3bIBAET YNCIIO HECYACTHBIX CITy4aeB, NPUXOIALINXCS HA
1000 paboTaromux 3a onpeeIeHHbIA TPOMEKYTOK BPEMEHH U PACCUUTHIBAETCS T10
dbopmyie

Ky=1000N/R,



rae N - 9iciio yY4TEHHBIX HECUACTHBIX CITyYaeB 3a aHAIM3UPYEMBIH MEPUOT,

R- cpennecnucoyHoe ynciio paboTaOMIKMX 3a 3TOT KE TEPUOI.

Kosgppuyuenm msascecmu TpaBMaTu3Ma XxapakTepu3yeT CPEIHIOI TTOTEPIO
TPYIOCIIOCOOHOCTH Ha OJTHOTO IMOCTPAIABIICTO 32 aHATM3UPYEMBIN TIEPUOT U
paccumuTbiBaeTcs 1o ¢popmyie

KT: D/N )

rae D —o6miee uncio gHel HETPYIOCIIOCOOHOCTH (KPOME HECUACTHBIX CIIYy4YaeB C
JICTAIbHBIM UCXOJIOM).

Koagpdhuyuenm nomeps npouszsoocmea npecTaBiIsieT CPEIHIOIO MTOTEPIO
TpynocnocooHoctu Ha 1000 paboTaroiux 1 BeIpa)kaeTcsi MPOU3BEICHUEM
K02()(PUIIMEHTOB YaCTOTHI M TSKECTH:

K= Ky K= 1000D/R.

3aganue.

Ha ocHoBanuu nanHbIX Tabmuibl 1 (1o BapraHTaM) ONpeIeInTh MOKa3aTeH
TpaBMaTu3Ma ctatuctudeckum metoaoM (Ky, Kt, Ky) u mokazars rpadudecku

JAWUHAMUKY IIPOU3BOACTBCHHOI'O TpaBMaTHU3Ma 3a 5 ner. CI[GH&TB BBIBO/I.

NoB 2015 rox 2016 rox 2017 rox 2018 rox 2019 rox

) N| R D N|R D N| R D N|R D N| R D

1 7 |1562| 112 | 5 (550 76 | 1 [540f 24 | 2 |555| 35 | 1 |550| 28
2 31215 35 | 5 |250| 193 | 6 [245| 165 | 6 |225| 117 | 7 |230| 113
3 2 1150 52 | 1 (150f 36 | 4 [170| 100 | 3 |152| 36 | 2 |150| 33
4 213201 17 | 4 |318| 102 | 5 [315| 105 | 5 |325| 163 | 7 |330| 197
5 4 (800 94 | 3 [810| 64 | 2 |800| 40 | 4 |810| 55 | 3 [815| 58
6 51612| 171 | 7 |600| 195 | 7 [610| 250 | 7 |605| 206 | 5 |620| 67
7 7 1230 278 | 6 [225| 152 | 3 [250| 135 | 5 |249| 98 | 3 |216| 42
8 2 (150 40 | 3 |146| 137 | 5 |170| 110 | 1 |(146| 22 | 2 |142| 62
9 51(970| 132 | 7 |972| 186 | 5 |990| 112 | 7 |974| 242 | 3 |970| 102
10 | 3 |662| 135 | 5 |665]| 156 | 5 |650| 95 | 6 [672| 215 | 7 |690| 256
11 | 1 |545| 24 | 7 |560| 110 | 1 |550| 28 | 3 [555| 55 | 5 |550| 76
12 | 6 |240| 165 | 3 |215| 39 | 7 |230| 113 | 6 [225| 147 | 5 |250| 193
13 | 4 |172| 100 | 2 |152| 57 | 2 |150| 33 | 2 {152 36 | 1 |150| 36
14 | 5 |{311| 105 | 2 |320| 35 | 7 |330| 197 | 5 [325| 163 | 4 |318| 102
15 | 2 {806 40 | 4 |800| 96 | 3 |815| 58 | 5 (810| 75 | 3 |810| 64
16 | 7 {610 250 | 5 |612| 174 | 5 |620| 67 | 3 [605| 106 | 7 |600| 195
17 | 3 |250| 135 | 7 |233| 280 | 3 |216| 42 | 2 [249| 68 | 6 |225| 152
18 | 5 |165| 110 | 2 |150| 42 | 2 |142| 62 | 1 |[146| 22 | 3 |146| 137
19 | 5 (990| 112 | 5 |971| 134 | 3 |970| 102 | 4 [974| 142 | 7 |972| 186
20 | 5651 95 | 3 |662| 76 | 7 [690| 256 | 3 |672| 115 | 5 |665| 156




IIpakTuyeckoe 3ansaTue Ne 3

Tema: CocTaBieHre CXe€Mbl B3aHMMHOIO pACIOJIOXKEHUS 30HbBI JIEUCTBUS
OITACHOCTH W 30HBI MpeObIBaHUS paboTaromiero (2 gaca).

Hean: M3yunTh npaBuiia pacnoioKEHUs 30HbI IEMCTBUS OMMACHOCTH U 30HBI
npeObIBaHUS pabOTaIOIIETO.

Teopernveckue cBeaeHU

[IpuHUIMNIMaTBEHBIE BAPUAHTBI B3AMMHOIO PACIIOIOXKEHUS OMACHBIX 30H U 30H
npeObIBaHMs Y€IOBEKa B YCIOBUAX MPOU3BO/ICTBA.

| — 6e3omnacHas cutyanus; Il — cutyarus kpatkoBpemeHnHoi omacHocTH; 111 —
omacHas cutyanus; [V — ycioBHO Oe30macHas cUTyanusi.

Bapuant | — Ge3onacHas cutyaiusi, XapakTepHa JJis YCJIOBHM MPOU3BOJICTBA
IIPU AUCTAHIMOHHOM YIIPABJICHUH TEXHOJIOTHYECKUM MPOLIECCOM.

Bapuant Il — mpousBoAcTBeHHass cuTyanus, OOBIYHO BO3HMKAIOIIAs MPH
PEMOHTE WM HalaJKe 0O0OpYIOBaHUs, NMPU €ro MEPUOJUYECKOM OOCITYKUBAHUU U
XapaKTEepU3yIoIascs KpaTKOBPEMEHHBIM NpeObIBAaHUEM YeNloBeKa (ormepaTopa,
HaJIaluMKa U T.1.) B OIACHOM 30HE.

Bapuant Il — naunbonee pacnpocTpaHeHHasl MPOU3BOACTBEHHAs CHUTYyallus,
Py KOTOPOU palOOTArONIUil MOCTOSTHHO HAXOJUTCA B OMACHOM 30HE (METayuIypr y
IJIABWJIBHOW T€YM, TOKaph y CTAHKA M T.II.) U UCHOJIB3YET MJI1 CBOEWU 3alIUThl OT
ONAaCHOCTEMN CPEACTBA NHIUBUIAYAIBHOU 3aIIUTHI.

Bapuant IV — ycnoBHO Oe3omnacHas cuTyalusi, BO3HUKAIOIIAs MPU aBapHsIX
WM B YCJIOBHUSX JMKBHAAUMHU WX TOCHEACTBUU. OHAa XapaKTEpPU3YyeTCsS BBICOKUM
YPOBHEM OIIACHOCTEW M OTHOCUTEIIBHOU HENPOJOJDKUTEIBHOCTBIO UX JEUCTBUSL.
Cnacatenb B 3THUX YCIOBHSIX JEMCTBYET HEMOCPEACTBEHHO B OINACHON 30HE M
3alIMIIEH OT €€ HEraTuBHOIO BO3ACHUCTBUS HM30JUPYIOLIMMHU  CPEACTBAMHU
WHUBUYyaIbHOM 3aIUThI. J[TUTEIhHOCTh ero paboThl, KaK MPaBUIIO, ONIPEACIISIETCS
CBOWMCTBAMHU 3alIUTHBIX CPEJCTB.

30HbI B IPUPOAHOM Cpefe:

Bapuant [ — MCTOYHHMK OMAaCHOCTH PACHOJOXKEH B MPUPOJHOM Cpelne u
HEraTUBHOTO BO3JCHCTBYET Ha HEE MO CBOEMY MpPHUMEPY, OCHA0JIsAsl BIMSIHHE IO
Mepe yAaleHHus OT WCTOYHUKA (PErHOHbl TEXHOC(Ephl, MOJUTOHBI, CBAJIKH,
ABTOHOMHBIE ITPOMBIILICHHBIE 30HbI, 30HbI aBAPUU HA TPAHCIIOPTE U T.II.).

BapmuanT II — cocpenoroueHHbIii HCTOYHUK omacHocTH (Tpyda TOC, mecto
cOpoca JKUJIKHX OTXOJOB B BOJOEM M T.I.) MOAAET B MPUPOJHYIO CPENy OTXO[bI,
KOTOPBIE PACCEUBAIOTCS B HEW B HETIOCPEICTBEHHOM OJIM30CTH OT UCTOYHHKA.

Bapuant III — UCTOYHUK ONIACHOCTU BBIAEIAET B IPUPOAHYIO CPENY OTXOJBI,
KOTOpbIE, B3aUMOJCUCTBYS C KOMIIOHEHTAMH MPUPOIHON Cpenbl, CO3[alT Oojee
OMMaCHBIC BEIIECTBA. DTH BEIIeCTBAa 0Opa3ylOT B MPHUPOJE OIMACHBIE 30HBI, Kak
MPaBUJIO, BEChMA YNAJIEHHBIE OT MCTOYHHKA IOCTYIUIEHHS OTXOJIOB B Cpeay
(KHACIIOTHBIE OCA/IKH, CMOT).



W3 paccMOTpeHHs] COCTOSTHUSI TEXHOC(EPHl M NPUHLUIUAIBHBIX BapHUaHTOB
B3aMMHOTO pACHOJIOKEHUSI OMAacHBIX 30H M OOBEKTOB 3allUThl MOKHO
c(opMyIUpPOBATH OCHOBHBIE MOAXO/IbI K 3aIIUTE OT OMACHOCTEH, 8 UMEHHO:

. CHW)KEHHUE OMACHOCTEN B MCTOYHUKE WX BO3ZHHUKHOBEHUS BILIOTh

710 TIOJIHOTO YCTPaHEHMsI 3a CUET YMEHbBILIEHUSI TOTOKOB BELIECTB U SHEPIUU

OT UCTOYHUKOB K OOBEKTaM 3alIUThI;

. 3aIATa 34 CYET YBEJIMYEHUs PACCTOSIHUS MEXIY HCTOYHUKOM
OIMAaCHOCTU U OOBEKTOM 3allUThl — 3aIUTa 30HUPOBAHUEM;

. 3alllATa 3a CUET UCIOJIb30BAHUS SKOOMO3AIMTHON TEXHUKH;

. 3alIMTa NMPUMEHEHUEM CPEACTB M YCTPOWCTB MHAWBUIYAIbHON
3AILNTBHI.

Cnusrcenue onacnocmeii. OCHOBHBIM HaIlpaBJI€HUEM 3AIUTHI OT ONACHOCTEM
ABJISIETCS YMEHBIIEHUE WM IIOJHOE€ HMX YCTpaHEHHWE B HUCTOYHMKE. [l »sToro
pa3pabOTUMKN TEXHUYECKHMX CHCTEM M TEXHOJOTUH JOJDKHBI MaKCHUMAaJIbHO
BHEAPATH U NPABUIBHO JKCIUTYaTUPOBATh CIICHMAIbHBIC 3alIUTHBIE YCTPOUCTBA.

JlaHHBIE YCTpPOMCTBA TMPHUHATO HA3BIBATH BHEIIHMMHU CPEICTBAMHU 3alUTHI.
OHM TPUMEHSIIOTCA TOJIBKO 11 YMEHBIICHUS BJIUSHUS MCTOYHMKA OMACHOCTH Ha
YEJIOBEKA M OKPYXAIIIYI0 CPEAy M HE HMMEIOT IMPAKTUYECKOrO0 3HAYEHHS IS
TEXHOJIOTUM OCHOBHOro mpormecca. HomeHknaTtypa 3allUTHBIX  yCTPOMCTB
MHOTO0Opa3Ha. K HUM OTHOCSITCSl IIyMO3alIUTHBIC, B3PHIBO- U MOXKAPO3AIIUTHBIE,
AJIEKTPO3ALLUTHBIE, TOPMO3HBIE U JIPYTHE YCTPOUCTBA, KOHCTPYKTUBHO BCTPOCHHBIC
B MAlIMHbI U TEXHOJIOTUYECKUE MPOLIECCHI.

XapakTepHbBIMU M BeCbMa pPACIPOCTPAHEHHBIMH CIOCOOAMH CHMDXKEHUS
OMACHOCTU B MCTOYHHUKE SBIISIOTCS YCMpoOUCmea Oas 3aujumul Yelo8eKa om
nopaxcenus — onexkmpuyeckum — moxom. OHM ~ IIMPOKO  MCHOJIB3YIOTCS B
MPOM3BOJACTBEHHBIX YCIIOBUSX, HAa TPAHCIOPTE WU T.I. PacCMOTpUM OCHOBHBIE W3
HUX.

B HOpManpHOM pexkume paboThl AIEKTPUUECKOW IIeMH TPUMEHSIOT 110
OTACIBHOCTH WJIM B COYETAHWM CJICAYIOIIME MEPBl 3aIIUTBI OM  HPAMO2O

NPUKOCHOBEHUSL:
. OCHOBHYIO U30JISIIIUIO TOKOBEAYIIIUX YacTeH;
. 3alllUTy PAcCCTOSHUEM (OTPaKICHUS M OOO0JIOYKH; YCTaHOBKY

OapbepoB; pazMellieHre 000PY/I0BAHUS BHE 30HBI IOCATAEMOCTH);
. CBEpPXHH3KOE (Majoe) HanpsHKeHHeE.

OcHoBHasi U3OJISALIUS TOKOMPOBOJAIINX YAaCTCH HANIEKHO MX MPUKPHIBACT U
BBIJICP)KMBACT BCE BO3MOXHBIC BO3ICHCTBUS B TIPOIECCE €€ OKCIUTyaTalluu.
VY nanenuie u30JA1MA BO3MOKHO TOJIBKO B PE3YJIBTATE €€ Pa3pyIICHHUS.

B cnywasx, xorma HeoOXoauMa 3amuTa OT NPSAMOTO TNMPUKOCHOBEHUS K
TOKOBEIYIIUM 4YacTsIM WM TPHOIMKCHUS K HHM Ha OIACHOE pacCTOSHUE,
NPUMEHSIOT OOOJIOUKH, OTPaXACHUS, Oapbepbl WM pa3MENIeHWE BHE 30HBI



JIOCSITAEMOCTH, HallPUMEP PACIOIOKEHHEM TOKOBEIYIIMX YacTed Ha HEeJOCTYIHOU
BbicoTe. OrpaxnaeHus, Oapbepbl M OOOJIOYKH JOKHBI 00JanaTh JOCTaTOYHOM
MEXaHUYECKOM MPOYHOCTHIO M HAJEXKHO 3aKperuisitorca. Bxos 3a orpaxaeHus win
BCKPBITUE OOOJIOYKM MOTYT OBITh OCYIIECTBJIEHbI NpPU MOMOIIM KIHOYa WIH
WHCTPYMEHTAa JIMOO TOCIE€ CHSATUS HaNpsHKEHUsS C TOKOBEIYIIMX YacTew.
NHCTpyMEHTBI BBIIOJIHSIOTCS U3 U30JIMPYIOLIETo MaTepuaia.

st pa3MerieHuss OOOpyJOBaHUSI BHE 30HBI JIOCSTAEMOCTH MPUMEHSIOT
M30JIUPYIOLIKE MOMEIIECHUS, 30HbI, TUIOMIAAKHU (J1ajiee — «IOMEILECHUs»), T.€. TaKue
NOMEIICHMS, TJI€ 3alluTa MpU NPUKOCHOBEHHH OOECHEYMBAETCS BBICOKHM
CONPOTHUBJIEHUEM MOJA M CTEH, a TAKXKE OTCYTCTBYIOT 3a3€MJICHHBIE MPOBOMSIINE
YacTH.

Ceepxauskoe (manoe) Hampsbkenne (CHH) — 310 HanpsikeHnue, He
npesbimaroniee 50 B nepemennoro u 120 B mocTtosiHHOrO Toka. OHO IPUMEHSETCS
B LEJIAX YMEHBIICHHS ONACHOCTU MOpPaKEHHsI TOKOM IMpU NpsAMOM U (WIN)
KOCBEHHOM IMpPUKOCHOBEHUsX. [Ipy Hanmunm ocoboi ormacHOCTH B MOMEUIEHUH 3TH
3HAYEHUS CHUKAIOTCS.

CHH wucnonp3yloT i OUTaHUS 3IEKTPUPULIUPOBAHHOTO HHCTPYMEHTA,
NEPEHOCHBIX CBETUJILHUKOB U MECTHOI'O OCBEILEHHSA HAa CTAaHKAX B MOMEIICHUSX C
MOBBIIIEHHON OMAaCHOCThIO, 0CO0O0 OIMACHBIX M BHE OMEINIeHH. B ciiyyae ocoOeHHO
HEOJIAarONpPUTHBIX YCJIOBUHA pabOThl B 0COO0 OMAacHBIX MOMEUICHUSX (HampuMep,
IIPU BBIIOJHEHUH pabOT B METAJUIMYECKOM pe3epByape) JUIsl MUTAaHUS IEPEHOCHBIX
CBETUJIbHUKOB IIPUMEHSIOT HanpsbkeHue 12 B.

JUiss  3amuThl  OT  MOPAKEHHsT TOKOM B CIIYYae no8pexdCcOeHusl
U3071AYUY TIPUMEHSIOT 1O OTACJIBHOCTH WM B COYETAHUH CIIEIYIOUIUE MEpBI

3aIATHI:
. ABTOMATHYECKOE OTKIIFOUEHNE TUTAHUS,;
. ypaBHUBaHWE U BHIPAaBHUBAHHE IMOTCHITUAJIOB,;
. JTBOMHYIO HJIM YCUJICHHYIO H30JISIIHIO;
. 3aIIUTHOE JICKTPUICCKOE pa3/ielICHUE IeTeH;
. U30JIMpYrolre (HePOBOIAIINE) TTOMENIEHHUS, 30HbI, TIIOIIAIKH;
. 3aIIATHOE 3a3EMJICHHE U 3aHYJICHUC;
. YCTPOMCTBA 3aIIITUTHOTO OTKJIFOYEHUS.

Aemomamuueckoe omxrnOYeHUE NUMAHUS OCYHICCTBIIACTCA IIOCPCACTBOM
ABTOMATHYCCKOI'O pPa3MbIKaHMA DICIIN. B QJICKTPOYCTAaHOBKAX, IAC IIPHMCHCHO
ABTOMATUYCCKOC OTKIIFOUCHHUC ITUTAHH:, BBIITOJIHAOT YPABHUBAHNUC ITOTCHIINAJIOB.

YPGGHUGGHUQ nOMeHyualos — 9TO QJICKTPHUYCCKOC COCIUHCHUC
QJICKTPOIIPOBOIAIINUX yacTen AL JOCTHIKCHUA PaBCHCTBA HMX IIOTCHIHAJIOB,
BBITTOJIHACMOC B LICIAX 3H€KTpO6€3OHaCHOCTI/I.

Bblpd@HM@dHue nomernyualoe — CHUXXCHHUC Pa3HOCTHU IMOTCHIIMAIIOB (HIaI‘OBOFO
HaHpH)KeHI/IH) Ha TIOBCPXHOCTH 3C€MJIM MHJIM II0Ja IIPH IMOMOIIM 3allUTHBIX



MIPOBOJAHUKOB, MPOJOKEHHBIX B 3€MJI€, B IOy WJIA HAa HUX NOBEPXHOCTH U
MIPUCOEIMHEHHBIX K 3a3€MIISIIOIIEMY YCTPOUCTRBY.

/lgotinas uzonayus — 3T0 U30JISIUS B 3JIEKTPOYCTAHOBKAX HaIpsKeHHeEM J0 |
KB, cocrosias u3 OCHOBHOM M JONOJHUTEIBLHON M30JsLUU. JlomoaHUTEIbHAs
M30JLMS HE3aBUCHMa OT OCHOBHOM M CIYKHUT B ClIydae €€ MHOBPEXKICHUS IS
3alllMThl TP KOCBEHHOM MpuKocHOBeHUU (puc. 3.7). Ilpu 3TOM 1oja KOCBEHHBIM
MIPUKOCHOBEHUEM  ITOHUMAETCS  NPUKOCHOBEHHE  YEJIOBEKAa K  OTKPBITHIM
MPOBOJASIIMM HETOKOBEAYLIMM YacTAM JJEKTPOYCTAHOBKH, OKa3aBIIUMCS IOJ
HaNpsHKEHUEM B CIIydae MOBPEXKICHUS U30JISIIAN

Ycunennasn usonsayus — 3T0 TaKas U30JAIUA, KOTOpas 00eCIeurnBaeT CTEICHb
3alIUTHI OT MOPAXKEHUSI TOKOM, PABHOLICHHYIO IBOMHOW U3O0JISLIHH.

3awumnoe snexmpuueckoe pasoeneHue yeneu — ITO OTIEICHUE OJHOU
ANEKTPUYECKON LIEMU OT JPYTHX B 3JEKTpOoycTaHOBKax a0 | kB ¢ momombio
W30JIALIUH.

Jawumnoe  3a3zemneHue MPEAHA3HAYEHO JUIsI  YCTPAHEHUS]  OMACHOCTHU
MOpaXeHUs AJIEKTPUUECKUM TOKOM B CJIydae MPUKOCHOBEHUS K KOPIYCY U K APYTUM
OTKPBITHIM ~ MPOBOSIIIMM  YacTsIM  DJIEKTPOYCTAHOBOK, OKAa3aBIIUMCS IO
HaIpsHKEHUEM BCIICICTBUE 3aMbIKAHUS Ha KOPIYC U MO JPYTUM MPUYUHAM.

3alMTHOE 3a3€MJICHHE IIPUMEHSIOT B CETIX HanpsbkeHnem a0 1 kB
MEPEMEHHOT0 TOKa: TpeX(}a3HbIX C H30JMPOBAHHOW HEWUTpanbi0 U OJHO(DA3HBIX,
M30JIMPOBAHHBIX OT 3€MJIM, & TaKXK€ B CETAX HampsbkeHuem cBeilie | kB kak ¢
M30JIMPOBAHHOM, TaK U C 3a3€MJICHHOM HEUTPAJIBIO.

C momomibro 3alMTHOTO 3a3€MJICHUS YMEHBIIAETCS HANPSHKEHUE HA KOPIyCe
OTHOCHUTEJILHO 3eMJIM (HAmpsiKEHUE MPUKOCHOBEHHUS) 0 0€30MacHOro 3HA4YeHUs,
CJIE0BATEJILHO, YMEHBIIAETCS U CUJIA TOKA, MPOTEKAIOIIETO Yepe3 TENO YEIIOBEKA.
[Ipu 3ambikanuu ¢assl TpexhasHO CETH Ha KOPIYC JIEKTPOYCTAHOBKU PaCUETHOE
HaTpsHKeHUE MPUKOcHOBeHUs Unp Mexay HUM U 3emiied OyleT MaKCHMaJbHBIM U
PaBHBIM HANPSHKEHUIO HA 3a3EMJISIIOIIEM YCTPOUCTBE:

Ump = I3r3,

rae I3 — Tok, IpoTeKaroIIHil Yepe3 3a3eMIIUTENb C COMPOTUBIICHUEM I73.

Torma TOK, NTPOTEKAIOMIMK 4Yepe3 4YEIOBEKa, CTOSIIEr0 Ha 3eMJE W
MPUKOCHYBIIIETOCA K 3a3€MJIEHHOMY KOPITyCYy, OyAET paBeH

rie Ud — daszHoe HampspkeHUe; rd3 — CONPOTHUBIICHUE HW3OJALMMN; Ry —
COITPOTHUBIIEHUE YEIIOBEKA.

CnenosarenbHo, Unp u 4 Hampsmyr 3aBUCSIT OT CONPOTUBIICHHS
3a3eMJICHHS 13, KOTOpO€ HE AOKHO mpeBbimate 4 OM B 3JEKTPOYCTaHOBKAX
HanpsbkeHrueM 10 1 kB B ceTdx ¢ HM30JMpOBAHHON HeWTpanbio. B oTnenbHbIX
CIIy4asix JOMYCKAETC COMPOTUBIICHHUE 3a3€MIISIIOIIETO ycTporcTBa 10 10 Om.

3awumnoe 3anyneHue NIPUMEHSETCS B AJIEKTPOYCTAHOBKAX HANPSKEHUEM J0
1 xB u npencrapisieT cob0it mpeIHAMEPEHHOE COSTUHEHUE OTKPBITHIX MPOBOISIINX



4yacTel AJIEKTPOYCTAHOBOK (B TOM YHCIE HX KOPIIYCOB) C TIUIyX03a3eMJICHHOM
HEUTpaJIbI0 TEHepaTopa WM TpaHchopMmaTopa B CeTIX Tpex(a3HOTO TOKa; C
TJIyX03a3eMJICHHBIM BBIBOJIOM HCTOYHMKAa OAHO(A3HOTO TOKA; C 3a3eMJICHHOMN
TOYKOW WMCTOYHUKA B CETSIX IMOCTOSHHOTO TOKAa. JTO COCAWHEHWE BBITIOIHSIOT
MOCPEJICTBOM HYJIEBOT'O 3aIlIMTHOTO MTPOBOTHUKA.

3aHyneHue mpeBpaiaer MmpoOoil Ha Kopimyc B KopoTkoe 3ambikanue (K3)
MeXAy (asHBIM U HYJEBBIM 3alIUTHBIM MPOBOJHMKAMU U CIOCOOCTBYET
NpPOTEKaHUI0 TOKa Ik OOJBIION BEJIUYMHBI, OOECHEYUBAIOIIETO CcpadaThiBaHUE
ammapara 3aliuThl, aBTOMAaTHYECKHA OTKIIOUYAIOIIETO TTOBPEKICHHYIO YCTAHOBKY OT
nuTaromed ceTu. Takoi 3amuTOd MOTYT OBITH IIJIaBKHE MPEAOXPAHUTEIH WIIH
aBTOMATHUYECKHE BBIKITIOYATETN. TOK KOPOTKOTO 3aMBIKAHHS JTODKEH OBITh TaKOM
BEITMYMHBI, YTOOBI BBI3BATH IEPETOpPaHUE TUTABKON BCTAaBKU TNPEIOXPAHUTEIS WM
cpaOaTbIBaHME AaBTOMATUYECKOI'O BBIKIIOYATENSI 3a BpeMs, HE IMpeBbIIIAtoNIee
JOTTYCTUMOE.

3awumnoe omxaOueHue — ITO CUCTEMA OBICTPOJICUCTBYIONICH 3alllUTHI,
aBromMatTudeckd (3a 0,2 ¢ W MeHee) OTKIIOYAIIasl SJICKTPOYCTAHOBKY TIPH
BO3HMKHOBEHHWH B HEW OMACHOCTH IMOPKCHUS YEIOBEKA DJIEKTPUUYECKUM TOKOM.
3amMTHOE OTKIIIOUYCHHWE TPHMEHSETCS B TEX CIIy4asX, KOTJa HEBO3MOXHO WIIH
TPYIHO OCYIIECTBUTH 3alIUTHOE 3a3eMJICHHE WM 3aHyJeHHEe JMOO KOT/Ia BBICOKA
BEPOSITHOCTh NMPUKOCHOBEHUE JIOJIEH K HEU3O0JMPOBAHHBIM TOKOBEAYIIUM YacTsIM
AJIEKTPOYCTAaHOBOK.

Paccmotpum  emie  mpuMephl  MCIOJB30BaHMSI  CPEICTB  oOecreyeHus
0€30MacHOCTH B UICTOUHHKE.

s 3awyumst om  8blCOKO20 OaséneHusi IpU B3PbIBE raza B TMOMEIICHUAX
MPUMEHSIOT CIICIIHAIbHBIC BBIIMOHBIE OKOHHBIC KOHCTPYKIMH. OHH aHAJIOTHYHBI
yCTpoHcTBaM sl cOpoca AaBJCHHUS B3phIBA CMECEH Ta30B M MBUICH, KOTOPBIC
IIUPOKO HCIOIB3YIOT B TPOMBIIUICHHOCTH (BBIIIHOHBIE OKOHHBIE TIPOEMBI,
JerkocOpaceiBaeMasi KpOBJISl TIOMEIIICHUI ).

B mpancnopmuuix cpedcmeax MUPOKO HCTHOIB3YIOTCS PEMHU W TMOIYIIKH
0€30MacHOCTH, OTKUIHBIE PYJIEBbIE KOJOHKH U T.II.

3awmyumnoe 3onuposeanue. Jlnsg ocnabieHUsT HETAaTUBHOIO  BIIMSHUS
HMCTOYHUKOB OTIACHOCTEH Ha HACEJICHHE, CEIIMTEOHBIC U MPUPOIHBIC 30HBI IIIHUPOKO
WCITOJIB3YETCSl 3alIUTHOEC 30HHPOBAHWE TEPPUTOPHN ¥ BBIBOJ MPEANPUATHA W3
CEIMTEOHBIX 30H.

OOBEKTH ~ DKOHOMHKH,  SBJSIONIMECS  WUCTOYHUKAMU  3arps3HEHUS
aTMOC(EpHOTO BO3IyXa, JIOJIKHBI UMETh CAHUMAPHO-3AUWUMHYIO
30ny (C33), OTACHSIONYI0 MPEANpUsATUEe OT XKujiaou 3actpoiiku. Tepputopus C33
NpeaHa3HaYCHa [ YMCHBIICHUS OTPHIIATCILHOTO BJIUSHUS TPEANPUATANA |
oOecrieueHussT TpPeOyeMbIX THUTHEHUYECKUX HOPM COJCP)KAHUS 3arps3HSIONTUX
BEIIIECTB B MPU3EMHOM CJIO€ aTMOCQEpPBI, IS CO3MaHUsS CAaHUTAPHO-3AIUTHOTO U



apXUTEKTYPHO-3CTETUYECKOTO Oaphepa MEXy TEPPUTOPHUEH MpeanpusiTus (rpynsl
NPEANPUATUANA) U TEPPUTOPUEN KUIION 3aCTPOMKHU U AP.

Ha tepputopun C33 MOXHO pa3Mmeliath OpPeanpusiTUs (COOpYKEHHs) C
IIPOU3BOJICTBAMU MEHBIIEI0 KJIacca BPEIHOCTH, YEM MPOU3BOJICTBO, ISl KOTOPOrO
YCTAaHOBJICHA CAaHUTApHO- 3alllUTHAasg 30HA, WIM 3JaHUS MOJACOOHOTO U
00CITy>)KMBAIOIIEro Ha3HaueHus, 3aHuMaroniie He 6osnee 50% mmomaaun C33. OTo
Takue MPEINPUATHS, KaK: MOXKapHoe Jeno, OaHu, MpayeyHble, Tapa)kd, CKJIaibl,
3laHUs  YNPaBICHUSA, KOHCTPYKTOPCKOE OIOpo, MarasuHbl, MPEAIPUSITHS
OOIIIECTBEHHOTO MUTAHMsI, HAYYHO-UCCIIE0BATEIbCKUE J1a00paTOpuu, CBA3aHHBIE C
oOciy>)XMBaHHEM JaHHOTO TMpou3BoacTBa. OcrtanbHas Tepputopus C33 nomkHa
OBITh 03€JICHEHA.

IKkoouozawgumnan mexnuxa. J{s 3alUTHl YeIOBeKa U (WJIM) TPUPOABI OT
OMACHOCTEN HIMPOKO MPUMEHSAIOT 3KOOMO3aIUTHYIO TeXHUKY. OHa mpencTaBiiseT
co0OOl 3alIUTHBIE YCTPOWCTBA, yCTaHaBJIMBAaE€Mble Ha MYTH OMACHOTO IMOTOKa OT
MCTOYHMKA JI0 3alIUIaEMOr0 O0bEKTa.

B Poccun HaxoJAT NpUMEHEHHE TEeIUIO3aAIUTHBIE SKPaHbl, MIYIIUTEIN IIyMa,
CpelCTBa IMbUIe-, TYMAaHHO- W Ta30yJaBIMBaHUA, YCTPONCTBA 3IJIEKTPO3AILUTHI,
CpelICTBa MHMBHIyaIbHOU 3aIUTHI U T.1. Hike paccMOTpUM HEKOTOPBIE U3 HUX.

Yempoiicmea ons ouucmku nomokoe gewjecms om npumeceti. JIjist penieHus
3a1a4 OYMCTKM TOTOKOB MAacC OT BpPEIHBIX MPUMECEH HCHOJIB3YIOT 3alIUTHBIC
ycTpoiictBa (3Y), paboTaroiiye Mo NpUHIIKITY BBIJICICHUS BElIecTBa U3 MOToKa. Mx
pabora xapakrepuzyercs 3PGHEeKTUBHOCTHIO OUUCTKH MOTOKA (OT/ICTICHUS TPUMECH ):

1=(CBX — CBBIX)/CBX,

II€ CBX U CBBIX — MAaCCOBBIE KOHIIEHTPAILIMU MTPUMECH 110 U rtocie 3Y.

B psge cayyaeB Uil TbUIEM  UCHOJIB3YeTCS TMOHATHE (PPAKIUMOHHOU
3 PEKTUBHOCTH OUUCTKHU:

iI=(cBx | — CBBIX 1)/CBX |,

JIJis OLIEHKU MPOHUIIAEMOCTH MPOIEcCa OUYUCTKU MCIOJB3YIOT KOA((UIIUEHT
npockoka BemiectB K uepe3 ammapar ouuctku. Kosdduument mnpockoka wu
() PEKTUBHOCTH OYMCTKU CBSI3aHBI COOTHOIIECHHEM K = 1 — .

['unpaBnuyeckoe COMPOTHUBICHHE ammapara OYHCTKHU p ONPEACNSIIOT Kak
pPa3HOCTh [JABJIEHWM Ta30BOr0 MOTOKA HAa BXOJI€ allapara pex 1 Ha BXOJAE U3
HETO pebix. 3HAUCHHUE p HAXOJAT OSKCHEPUMEHTAIBHO WM  PACCUUTHIBAIOT IO
bopmyie

P = pBX — pBBIX = W2/2,

riae — Kod(PUIMEHT THAPABINYECKOTO COMPOTHBICHUS ammaparta; u W —
IJIOTHOCTh M CKOPOCTh I'a3a B PACUETHOM CEUEHUH anmapara.

Ecin B mpomecce OYUCTKM THAPABIMYECKOE COMPOTUBIICHUE ammnapara
u3MeHseTcss (OOBIYHO YBEJIMYMBAETCS), TO HEOOXOJIUMO pEerIaMeHTHPOBAThH €ro
HayaJIbHOE PHA4Y U KOHEYHOE 3HaueHUue PKOH. [Ipyu JOCTUKEHUHU P = PKOH MPOIIECC



OUYUCTKH HYXXHO TPEKPATUTh W TIPOBECTH pEreHepamuio (O4HMCTKY) armmapara.
[Tocneanee 0OCTOATENHCTBO UMEET MPUHIMITUATIBHOE 3HAUCHUE sl GUIbTPOB. Jlist
¢unbTpoB pKOH= (2—5)pHau.

Momxocts N moOyauTenss  ABMKEHUST  TOTOKOB  Ta30B  OIpeaesseTcCs
THJIPABIMYECKAM COTIPOTUBIICHUEM B 0OBEMHBIM pacxoaoM Q ouuiaemMoro rasa:

N= kpQ/(mB),

rae K— kosdduument 3amaca MomHOCTH, 00bIyHO K= 1,1-1,15; — KII/]
nepesayd MOIITHOCTH OT JJIEKTPOJBUTATENsI K BEHTUJIATOPY; 00bIYHO M = (0,92—
0,95; B — KIIJI BenTmiisTopa; oosrano B = 0,65-0,8.

Hlupokoe mnpumMeHeHHEe B KadecTBe 3Y [UIsi OYMCTKA Ta30B OT YaCTHII
MOJTYYMIIH ITUKIIOHBI, 3JIEKTPOPHUIBTPHI, CKpyOOEephl, TyMaHOYJIOBUTENHU, (DUIBTPHI,
peakTopel M T.II.; AN OYMCTKH >KMJIKOCTEH (CTOYHBIX BOJM) — OTCTOMHUKH,
THJIPOLMKIIOHBI, PYIIBTPHI, GIIOTATOPHI, @APOTCHKH U T.II.

Opnno u3 Ttakux 3Y rhe npeacraBiieHa KOHCTPYKTHMBHAs CXe€Ma MacisHOTrO
POTAaLMOHHOTO (PHIIBTPA AJIl OTCOCA BO3/1yXa U €ro OYUCTKHU OT MACISHOTO TyMaHa,
BBIJIETISIIOIIETOCS IPU paboTe METaoo0padaThIBAIONINX CTAHKOB C MPUMEHEHHEM
MUHEPATBHBIX Macell B Ka4eCTBE CMa30YHO-0XJIaKJAIOIINX KUIKOCTEH.

Vempoiicmsea ona 3awumul om nomoxos suepeuu. Ilpu pemieHuu 3amad
3alIUTBl OT TOTOKOB HHEPTHUU BBIACISIIOT HMCTOYHHUK, MPUEMHHK M 3aIIUTHOE
YCTPOMCTBO, KOTOPOE YMEHBIIAET A0 JOMYCTUMBIX YPOBHU IMOTOKOB 3HEPIUU OT
MCTOYHUKA K TPUEMHUKY.

B ob6mem ciayyae 3Y oOnamaer cnocOOHOCTSMHU OTpaxkaTb, MOTJIOLIATh U
OBITH MPO3PAaYHBIM 1O OTHOIIEHHUIO K MOTOKY sHepruu. IlycTh u3 olmiero moroka
sHeprun 3, noctynawpomero Kk 3Y (puc. 3.12), yacte D mnorjomaercs, yactb 0
OTpakaeTcsi, a 4YacTb Onp nOpoxoauT CckBo3b J3Y. Torma 3Y MOXKHO
0XapaKTEPU30BATh CIEAYIOIIUMU DHEPreTUYECKUMH ko3 puLreHTamMu:
kodhdummentTom mnornomeHus = 2/, kodpdumumentom otpaxenus = /30,
ko3 dunmerTom nepemgauan = Smp/3.

Ecou = 1, To 3VY MmOaHOCTHIO MOIJIOMIAET HEPTUI0 UCTOYHUKA, Ipu = 1 3Y
obnmamaer 100% oTpaxkaromeld crnocoOHOCTHIO, a = 1 o03Ha4aeT aOCOJIOTHYIO
npo3payHoCcTh 3V, T.e. PHEPIUS MPOXOAUT Yepe3 YCTPOUCTBO 0€3 MOTEPh.

Ha mpaktuke 3ammTbl HauOOJbIIEEe PACHPOCTPAHEHUE TMONYYHIIA METOMIbI
3alTUTHl U30JIALMEH U TOTJIOIIEHUEM.

Memoobr u3onayuu NCHOIB3YIOT B cllydae, KOrJla MCTOYHMK U TNPUEMHUK
SHEpPruM, SBJSIOUIMICS OJHOBPEMEHHO OOBEKTOM 3alllUThl, PACHOJAraioTCs C
pa3HbIX CTOpOH OT 3Y. B 0CHOBE 3THX METOJOB JICKUT YMEHbIIEHUE TPO3PAYHOCTH
Cpebl MeX1y HICTOYHHKOM U IPUEMHHUKOM, T.€. BBINOJIHEHHE ycaoBus 0.

PaccmatpuBasi mporiecc  TPOXOXKACHHS  3ByKa d4epe3  MPEnsITCTBHE
(TIeperopoaKy), MOXKHO BHJETh, YTO WHTCHCUBHOCTH MAJIAOIIETO HA TMPEMSITCTBHE
3ByKa Imaj pasmensieTcss Ha DHEPTHI0, OTPAKEHHYIO OT 3TOro mpemnsTcTBus lotp,



MOTJIOUIEHHYIO B HEM [norn u npoumeannyro yepes3 npenstctue Inp. OueBuaHo, 4T0
UMEET MECTO COOTHOILIEHHE

lotp + Imorn + Inp + = Inax.

[logenuB 00e yacTu 3TOro ypaBHeHMs Ha Imag W BBOJIA OOO3HAYEHHS: =
lotp/Inan; = Imorn/Inan; = Inp/Inan, npuBeaeM ypaBHEHUE K BUAY

++=1.

[Ipu »TOM ompeaenser Kod(PPUIUEHT OTPaKEHUs TMEPEropoKU, — €€
KO3 dULIMEHT MOTJIoMmEeHus, a — KO3 MUITMEHT TPOHUIIAEMOCTH.

O¢ddexTuBHOCTS 3amuThI (1b) onpenenstoT no popmyne

2 = 10lgkw.

OueHKa CTEeneHH 3alMThl MOXKET OCYILIECTBIIATHCS IBYMs CIIOCOOAMMU:

1) onpenenstot ko3¢ guyuenm 3auumol KW B BHII€ OTHOIIICHUS

2) onpenenstoT Ko3(PPUIUEHT 3alUThHl B BUAEC OTHOIICHHUS

[IInpokoe NpuUMEHEHUE ISl CHUKEHUS IMOTOKOB SHEpPruu mnomyduinu 3Y B
BHJIE 9KPAaHOB U MOTJIOTUTEIIEH SHEPTHH.

Yempoiicmea u cpeocmea unoueudyanvnoii 3auwgumet. Ha psine 00beKTOB
SKOHOMHKHU CYIIECTBYIOT TaKUE€ BHUIbI padOT WU YCIOBUSI TPyJAa, MPU KOTOPHIX
paboTarolmuii MOXET MOJY4YUTh TpPaBMYy WM HHOE BO3JICUCTBUE, OMACHOE IS
3n10poBbsi. Emie Oonee omnacHele ycioBUA M JIFOAEH MOTYT BO3HUKHYTH B
Ype3BbIYAMHBIX CUTYAIUSAX U JIMKBUJALMKU MX MOCIEACTBUNA. B 3TUX ciaydasx s
3aIlMTHI YEJIOBEKAa HEOOXOIUMO TMPHUMEHSTh CPEJCTBA MHANBUAYAJIHLHON 3alllUTHI.
HUx wucnonb3oBaHue JOKHO 00O€CIeUrMBaTh MAaKCHMAJIbHYIO 0€30MacHOCTh, a
HEeyA00CTBa, CBSI3aHHBIE C UX MPUMEHEHUEM, JOJIKHBI ObITh CBEJEHBI K MUHUMYMY.
DTO nocTuraercs coOJIIOJICHUEM WHCTPYKIMH mo ux npumeHeHuto. Ilocnegnue
pEerIaMeHTUPYIOT, KOTJa, ToYeMy U KaK JOJDKHBI MpuMeHsaThest CU3, kakoB 10KEH
ObiTh yxon 3a HumH. Homenknatypa CU3 (puc. 3.19) Bkiarouaer oOUIMPHBII
NepeyeHb CPEeACTB, NPUMEHAEMBIX B MPOU3BOJACTBEHHbIX ycioBusix (CU3
MOBCEHEBHOTO  WCIOJB30BAHMS), a TaKKe CpEACTB, HCIOJb3YEeMbIX B
ype3BbuaiHbiX  cutyanuax (CHU3  KpaTKOBpEeMEHHOTO HCIOJb30BaHus). B
MOCJEAHUX ClIy4asiX MPUMEHAIOT MPEUMYIIECTBEHHO H30JIMPYIOIINE CpPEICTBa
uHauBuAyanbHou 3ammTel (MCU3).

a — IIUMTOK U3 MPO3PAYHOro MoJMKapOOHaTa JJiA 3allUThl JIMLA U TJ1a3; 6 —
KacKa 3alllMTHAs; 8 — JIETKWE HAYIIHUKK; 2 — pecnuparop 0e3 KiianaHa

Howmenknatypa takux MCU3 noctositHHO pacumpsierca. Kak npaBuiio, oHU
00eCIeuynBaOT KOMIUIEKCHYIO 3alllTy YeJIOBeKa OT TPAaBMOOMACHBIX M BPEIIHBIX
(bakTopoB, co3/laBasi OJHOBPEMEHHO 3aIlllUTy OPTaHOB 3PEHMS, CIyXa, ABIXaHUs, a
TaK)Ke 3aIUTy OTACIbHBIX YacTel Tena uenoBeka. (s 3ammTel oT mHGpaKpacHOTO
U3JTy4YEeHHs] BHICOKUX YPOBHEH HCIONB3YIOT OTpa)Karolue TKaHU, Ha MOBEPXHOCTH
KOTOPBIX HAaHECEH TOHKHM cioi meTtama. [[is paboThl B A3KCTpEMaIbHBIX YCIOBHSIX



(TymeHue TMOXapoB U JIp.) MCHOJB3YIOTCS KOCTIOMBI C  MOBBIIIEHHBIMU
TEIJI03AIMTHBIMUA CBOMCTBAMH.

Mzonupyromue smekTpo3anuTtHbie cpeactsa (33C) pa3aenstoT Ha OCHOBHbIE
U JononHuTeNnbHble. Ocnosnble D3C —3TO CPENCTBA 3alUUTHI, U30JALHS KOTOPBIX
JUTUTENILHO BBIJIEP)KUBAET pabouee HANPSHKEHHUE AJIEKTPOYCTAHOBOK, YTO MO3BOJISET
C HX IMOMOIIbIO padoTaTh Ha TOKOBEAYIIMX YaCTAX, HAXOMSIIUXCA MO
HaIpsHKEHUEM.

VYkazaTenu HanpssKeHUs, W30JUPYIOIMIME INTAHTH, 3JIEKTPOU3MEPUTEIIbHBIC
KJIEIIM B COOTBETCTBYIOIIEM HANPSKEHUIO KOHCTPYKTUBHOM HCIIOJHEHUU SIBIISIOTCS
OCHOBHBIMHU M30JupyromuMu I3C B 31€KTpOyCTaHOBKaxX HarpspkeHueM 10 1 kB u
Bbiie. Takke K OCHOBHbIM D3C OTHOCATCS: NpU HanpsbkeHun Bbime 1 kB
yCcTpoiicTBa s obOecriedeHus Oe30MacHOCTH TMpPU TPOBEACHUM HWCHBITAHUN |
U3MEpPEHUI, CPECTBA /IJIs BHIIIOJIHEHHS] PEMOHTHBIX padoT, a pU HaNpsLKeHUH 110 1
KB — ausnextpuueckue mepuyaTkd M pydHbIE MHCTPYMEHTHI JUIsl paboT MOJ 3TUM
HaIPSHKECHUEM.

Llonoanumenvhvie I3C — 3TO CPEACTBA 3ALIUTHI, KOTOPBIE CAMH HE MOTYT MPH
JTAHHOM HAIpPSKEHUU OOECHEeUYUTh 3alIUTy OT MOPAKEHUS TOKOM M MPUMEHSIOTCS
UCKIIFOUUTEIBHO COBMECTHO C OCHOBHbIMH O3C (HM30JUpYIOIIHME TOJCTABKH,
PE3UHOBBIE KOBPUKHU U T.J.)

Kpome D3C npu pabotax ¢ 3JIEKTPOYCTAHOBKAMHU MPUMEHSIIOTCS CPEJICTBA
WHIUBUIYAJIbHOM  3allUThl:  OYKH,  KACKM,  INPOTUBOTa3bl,  PYyKaBHUIIbI,
IIPENOXPAHUTEIIBHBIE MOHTEPCKHE 105ICA U CTPAXOBOYHBIC KAHATHI.

[Ipumenenne CHU3 wu HCHU3  compoBoxmaercs  ONpeaeIeHHBIMU
HEyI00CTBaMHU: OrpaHUYEHHUEM 0030pa, 3aTPyIHEHHEM JAbIXaHUsl, OTPAHUYEHUEM B
nepemMenieHnu 1 T.. B Tex ciywasix, korga pabouee MeCTO MOCTOSIHHO, YCTPAHUTh
ATU HEYyA00CTBa yAaeTCsl MPUMEHEHUEM 3allIUTHBIX KAOWH, CHA0KEHHBIX CUCTEMaMH
KOHJUITMOHUPOBAHUS BO3/lyXa, BUOPO- M IITYMO3AIIUTOM, 3aIIUTON OT U3Ty4YeHUN U
HHEepreTHYecKux nojei. Takue kaOuHbI MPUMEHSIOT Ha TPAHCIIOPTHBIX CPEJICTBAX, B
ropsyuux 1exax, MamnHHbIX 3a1ax TOC u 1.0.

be3onacHoe mpoBeneHne paboT oOecreynBaeTCsl TaKKe MyTeM IMPUMEHEHUS
WHIUBUYAJIbHBIX 3aIIMUTHBIX YCTpOUCTB. Tak, mpu padboTe Ha BbICOTE, B KOJOLAX U
JIPYTUX OIPaHUYEHHBIX 00beMax HEOOXOJMMO MCIOJIb30BaTh CHacaTeNbHbIE MOsCA,
CTpaxymrlIue KaHartsl, a Takxxe CHU3.

3aganme 1. CocTaBiieHHE CXEMbl B3aUMHOI'O PACIIOJIO0KEHHUS 30HbI JTCUCTBUS
OITACHOCTH W 30HBI MPEOBIBAaHUS padOTAIOMIETO.

KoHTpoJibHBIE BONIPOCHI:

1. OmacHble ¥ Ype3BbIYANHBIC CUTYaIIUN U UX KJIACCU(PUKAIUS TT0 MECTY
BO3HUKHOBEHMUS.

2. OO6mue npaBuiaa odecrieueHus: 0€30IMaCHOCTH KU3HEICITCIIbHOCTH.

3. OCHOBHBIE CITY»OBI TOPO/Ia, KOTOPBIE CO3aHbI JIS 3alTUThI HACCTICHUS, U
npaBujia MX BBI30BA.



IIpakTueckoe 3anaTue Ne 4

Tema: Onpenenenre  napamMeTpoB  MPOMBILIIEHHOTO  BEHTHJIMPOBAHUS
MoMeIieHui. (2 yaca)

Hean paGorbi: M3yuenue mpubOpPOB i  KOHTPOJS MHUKPOKIHMMATA,
O3HAKOMJIEHHE C METOJMKON oOmpeleseHus: BO3AyX0oOMeHa B paboueill 30HE
HECYACTHBIX CIIy4aeB.

Teoperuyeckue cBeleHHA:

Temneparypy Bo3ayxa U3MEPSIIOT PTYTHBIM WUJIM CIIUPTOBBIMH TEPMOMETPaAMHU
npeanoyTuTenbHo ¢ neHou aenenus 0,2 wiu 0,5 C. Tekyinyro 3anuchk TeMiepaTypsl
ocylecTBIsItoT cyTouHbiMu (M-16C) mnncuxpomerpoBru HenenabHbiMH (M-16H)
tepmorpadamu. OTHOCUTEIBHYIO BIAXKHOCTh BO3/1yXa U3MEPSIOT TICUXPOMETPAMH C
BeHTuisiTopamu (M-34, M-34B u 1.p) u 6e3 Bentuisitopa (IIBY-1M u 1.p), a Takxe
rurpomerpamu (M-19, M-56 u n.p) u rurporpadamu (cyrounsimu M-21C u
HegenbHbIMU M-21H). CkopocTh ABMKEHHUS BO3AyXa U3MEPSAIOT aHEMOMETPAMH
poTallMOHHOTO  neWcTBUs  (KpbulbuaThlii  aHemomerp ACO-3 wu  1.p),
anexkTpoaHeMoMerpamu  (DA-2M, TO-8M, ATD-2, OTAM-3A wu np.) wu
KaTaTepMOMETPAMH.

MHTEHCUBHOCTD TEIIOBOTO M3Iy4YeHUs U3MepstoT aktuHomeTpamu (OTM u
1,p. ). IlorpemHocTs nM3MepeHus y npuOOpPOB HE JOJKHA HPEBBIIIATH BEJIUYMH,
yctaHoBieHHbIX  "CaHutapHbiMu  HOpMamu  mukpokiaumara" N 4088-86.
KoHneHTpanuio nbuid B BO3yXe OMNPEIEAOT pa3linyHbIMu MeTtonaMmu. Hanbonee
pacnpoCTpaHeH MAacCOBBIM METOJI, OCHOBAaHHBIM Ha IMpOKauke uepe3 (QUIbTp
JIO3UPOBAHHOTO 00BbEMa 3arpsA3HEHHOTO BO3AYyXa, IOCIEAYIOIIEM OIpPEACIICHUN
npuBeca QUIbTpa M BBIYMCICHUM KOHUEHTPALMHU MbUIA. {7 3TOro MCHOJB3YIOT
actiupatop tuna 882 u ¢unsTpsl THHA ADA-BII. Hanumm npuMenenue npuOoOps
UKII-3, [TPU3-2 u a.p. JAMcnepcHOCTh NbUIA ONPEAENISIOT CYETHBIM METOJIOM C
noMmouiblo npudopa A3-5 WM OCaXIEHUEM IMbUIM U3 ONpPEIEICHHOIo o0bema
Bo3ayxa Ha QuibTp ADA WM MpeaMETHOE CTEKJIO C MOCIEAYIOIIEM IOACUETOM
YaCTHUI TIOJT MUKPOCKOIIOM.

Hanuune W KOHILIEHTpalMIO BpPEAHBIX BEIIECTB B BO3AyXe paboueil 30HbI
OMPENENSIOT JAa0OPATOPHBIM, JKCIPECCHBIM W aBTOMATHUYECKHUM  METOJAMH.
JlaGopaTopHbIii METO OCHOBaH Ha OTOOpe MpoO BO3AyXa W HCCIEIOBAHUHM UX C
MOMOIIBbI0 JTabopaTOpHBIX TpHOOPOB (Xpomatorpados, crnekTporpados ). Meroa
JTAeT TOYHBIE PE3YJIbTAThl, HO OH JOBOJIBHO TPYAOEMOK.

Pa6oTta npubopoB 3KCIIpEecCHOro METOAa OCHOBaHa Ha OBICTPO MPOTEKAIOLIUX
XUMHUYECKUX PEAKIUSAX C HM3MEHEHUEM I[BeTa PEakTUBOB. M3 HUX B CEJIbCKOM
xo03siicTBe Haumbosee pacnpoctpaneH npubop VYI'-2, AM-5. ABromatuyeckue
razoaHajn3aTopbl CIYKaT ISl HENPEPBIBHOIO H3MEPEHMsI KOHIIEHTpAlLUMU, Kak
paBuiIo, KAKOrO-HUOYAb OJTHOTO KOMIIOHEHTa B CMECH Ta30B. MIX MpUMEHSIOT IS
YIOPABJICHHUS TEXHOJOTMYECKHMMH IIPOLIECCAMM, PETUCTPALMM  WU3MEHSIOIUXCS



napamMeTpoB ra3a W MOJayd CHUrHaja B Clydyae MPEBBIIICHUS 3aJaHHOTO YPOBHS
(ITAK).

Kontponb conepkaHusi BpEeAHBIX BEIIECTB B BO3AyXe pabouell 30HBI
OCYULIECTBJISIIOT B COOTBETCTBUU C METOAUYECKUMH yKazaHusiMu Munznpaa CCCP
N3936-85 u I'OCT 12.1.005-88.

HNPUBOPHI JJIs1 UBSMEPEHUSA TEMIIEPATYPBI BO3YXA

JIsist u3MepeHust TeMrnepaTypbl Bo3[lyXa NPUMEHSIOT PTYyTHbIE, CIIMPTOBBIE U
AIEKTPUUECKUE TEPMOMETPHI.

VYkazaHHbIE TEPMOMETPHI PACCUUTAHBI HA U3MEPEHUE TEMIIEpaTyphl JIUIIb B
MOMEHT HaOJIFOICHHSL.

HccnegoBanue TeMOEpaTypHOro peXHMa MOPOBOAUTCS € [TOMOIIBIO
MaKCHUMAJIbHBIX U MUHUMAaIbHBIX TEPMOMETPOB.

Maxcumanvrvle mepmomempuol - pmymusie. BHyTpHu pe3epByapa TepMOMETpa
BIIAMBACTCS CTEKJISIHHBIA IITHU(], KOTOPBHIM HACTOJBKO CY>KaeT MPOCBET Kanmuuispa,
YTO MHMO HETO PTYThb MOKET JUIIb NPOXOAUTh IPHU PACIIMPEHHH, KOTOPOE
HaOJI0aeTcsl MpU  TOBBIICHUM TeMmmepaTypbl Bosayxa. [lpu moHmwxeHun
TeMIEepaTyphl CTOJOUK PTYTH, BOLIEAIINN B KAaUJUIIP, YKE HE MOXKET OMYCTUTHCS
BHU3, U PTYTh OCTAETCSI B TOM MOJIOKEHUU, KOTOPOE YCTAHOBUIIOCH MIPU MAKCUMYyME
TeMnepaTrypsl. Benmnunny MakCUMallbHOM TEMIIEPATYPhbl OTCUUTHIBAIOT 110 BEPXHEMY
YPOBHIO PTYTHOTO CTOJI0A.

MunumanvHovle mepmomempsl - chupmogvle. B kanwusipHoOMl TpyOke
TEPMOMETPA UMEETCS MOJBMKHOU CTEKJISIHHBIA MITU(] C TUIOCKUM YTOJIICHUEM Ha
koHiax. Ilepeq HaOmomeHWeM HUXKHUKM KOHENl TepMomeTpa (pe3epByap)
MOJHUMAIOT BBEPX JIO TE€X MOp, MOKa MTU( MO BIUSHUEM COOCTBEHHOW TSHKECTHU
HE CHYCTUTbCS JO MEHHUCKa CIOHpTA. 3aTeéM TEPMOMETP YCTaHABIMBAIOT
ropu3oHTaNbHO. [Ipy TOBBINIEHUH TeMIepaTyphl CIUPT, PaCHIUpPSACH, CBOOOHO
MPOXOAUT MO Kanmuuisipy He asuras mrud. [Ipu cHukeHun TemmepaTypsl JJIMHA
CIIUPTOBOTO CTOJIOMKA YMEHBINIAETCS M MOBEPXHOCTHAS TUICHKA YBJIEKAET 3a COOOM
mTUdT K pe3epByapy [0 TeX TMOp, MOKa HE YCTAaHOBUTCA camasi HH3Kas
temneparypa. OnpeneneHne MUHUMaIbHON TeMIepaTypbl TPOU3BOIUTCS MO KOHILY
mtudTa, Hanbonee yaanéHHOMY OT pe3epByapa TepMOMETpA.

Inekmpuyeckuu mepmomemp. Jns U3MEpEHUs TeMmIeparypbl BO3ayxa, a
TaKXke psfia TOBEPXHOCTEH (CTEHBI, MOYBHI, U AP.) HEPEAKO MPUMEHSIOT pa3InuHbIC
AIIEKTPOTEPMOMETPBI, TPHUHIIUI PaOOThl KOTOPHIX OCHOBAaH Ha BO3HUKHOBEHUU
TEPMOTOKa B Ienu. B KadyecTBe [aTyMKa MCIOJB3YIOTCS TEpMONapbl WU
TEPMUCTOPBI. PerucTpatopoM CiIyKUT 3SJIEKTPUUYECKHE TallbBAHOMETPHI, NIKajia
KOTOPBIX MPOTpagyupoBaHa B TIpaaycax. DIJIEKTPUYECKHE TEPMOMETPbl HMEIOT
OOJIBIIIYIO TMOTPENTHOCTh W3MEPEHUW, HO € HX IOMOIIBID MOXHO IPOBOJAUTH
W3MEPEHUS B 3HAUYNUTEILHOM JIMara3oHe U3MEHEHUM TeMIepaTyp.



Tepmoepagh. 1nsi cucTeMaTUYECKOTro HAOMIOACHHS 33 XOJIOM TeMIIEpaTyphl B
TEYEHUE TPOJOIKUTEIHPHOTO BPEMEHH IMOJIb3YIOTCS CAMOIHUIITYIIUMHA MPUOOpaAMU-
TepMorpadamMy,  BOCIIPUHUMAIOIIEH  JE€Talbl0  KOTOPBIX  SIBISETCS  JIMOO
OMMeTaJIIMYecKas IUIaCTUHKA, COCTOAIIAS W3 CHAsHHBIX METAJJIOB, HMMEIOIIUX
pa3IMYHBIA TeMIepaTypHbId KOA(POUIIMEHT JTUHEHHOTO paciiupeHus, MO0 mojas
METAJUIMYECKAs [JIACTUHKA, 3alI0JIHEHHAS TOIY0JI0M uiu cnuptoM. [Ipu namMenennn
TEMIEPATYpPbl BO3AyXa MEHAETCS KPUBHM3HA IUIACTUHOK, YTO 3aBUCUT OT
TEeMIIepaTypHbIX KO3(PPUIIMEHTOB B MEPBOM cCilydae, TUOO OT M3MEHEHHs 00BbEMa
TOJIyOJIa WJIM CIOHpPTAa BO BTOPOM ciiydae. VI3MeHEHHE KPHUBHU3HBI IJIACTUHOK
nepenaéTesi CTpeske, KoTtopas MaéT KoJjieOaTenbHBIC JBMKCHHS BBEPX W BHU3, H
TakUM OOpa3oM Ha JIEHTE 3alMChIBaeTCs Temieparypa. JIeHTsl pasrpadiieHsl 1Mo
TOPU30HTAIN HA HEJEIH, THH U Yachl U 10 BEPTUKAIHM HAa TIOKA3ATEIU TEMIIEPATyphI
ot -30 o + 40 C.

HNPUBOPHI 151 USMEPEHUSA BJIAKHOCTHU BO3IYXA

JIns  ompenelieHUs BIAXXHOCTH BO3AyXa MPUMEHSIOT IICUXPOMETPBIL,
TUTPOMETPHI U TUTPOTrpadBI.

Cmayuonapnoiti ncuxpomemp (Aezycma) COCTOUT U3 JBYX OJIMHAKOBBIX
PTYTHBIX WM CIHPTOBBIX TEPMOMETPOB, YCIOBHO HA3bIBAEMBIX «BIIAXKHBIM» U
«cyxum». PesepByap «BIaXHOro» TepMOMETpa OOEPHYT KYCOUYKOM MAaTEpHH
(OatucT, Mapiisl), KOHE KOTOPOIo OMYILIEH B COCYJ C AUCTHIMPOBAHHOW BOJOM.
BepxHuiil kpaii cocyza JOJKEH HaXOJUThCS HA PacCTOSsHUM 3-4 CM OT pe3epByapa
TepMoMeTpa. C MOBEPXHOCTU BIIAXKHOW Mapju IMPOMCXOAUT UcIapeHue Bonabl. Ha
IpOLIECC UCTIAPEHMS 3aTPAYUBAETCS TEIIO0, IOATOMY «BIIAKHBIN» TEPMOMETP OyIeT
OXJIQKJAaThCsl M TOKa3bIBaTh 0OJiee HUBKYIO TeMIeparypy, 4eM «cyxoit». Ilpu
OMpENENCHUH BIAXHOCTH BO3[yXa MNPUOOp CIEAYeT OrpajuTb OT HCTOYHUKOB
U3IIy4eHHUs] W CIOy4YalWHbIX JBW)KEHMM Bo3ayxa. OT4U€Thl NOKa3aHWi 000uX
TEPMOMETPOB Tpou3BoaaT uepe3 10- 15 MuHYT mocie yCTaHOBKHM HpUOOPOB.
AOCONIOTHYI0O W OTHOCHUTEIbHYIO BJIQXKHOCTh BO3[yXa ONPEIEISIOT 0
cCrieruaIbHbIM POpMyJiaM MCUXPOMETPUUECKOMN TabIuIIe.

Acnupayuonnviti  ncuxpomemp  (Accmana) TaKKe  COCTOMT W3 JIBYX
OJIMHAKOBBIX TEPMOMETPOB - «CYXOI'0» M «BJIAXKHOro». Pe3epByapbl TEpMOMETPOB
3aKJII0YEHBl B METAJUIMUECKUE TPYOKH, KOTOPBhIE OJTHOBPEMEHHO 3aIMIIAIOT UX OT
JY4YUCTOrO Tersa. PesepByap BiaXHOro TepMomeTpa o0EpHYT Oatuctom. B
BepxHEeW dYacTh mnpubopa HUMEETCS YacOBOM MeXaHW3M, COCAMHEHHBIH C
BEHTUJIITOPOM, KOTOPBIA OOECTeunBaeT 3acachlBaHUE BO3JyXa C IOCTOSHHOM
CKOPOCTBIO Uepe3 MeTaIUIMYECKHE TPYOKHU C pe3epByapaMu TEPMOMETPOB.

[lepen ompeneneHueM BIAKHOCTH BO3dyXa OaTHCT Ha pe3epByape
«BJIAXKHOTO» TEPMOMETpPA CMAYMBAIOT JUCTWIUIMpOBaHHOW Bogou. [lis 3Toro
MOJIB3YIOTCS CIIEMANIbHO MpuiiaraeMoi K npubopy nunetrkoi. Ilocne cMaunBanus
KaIlJId BOJIbl, OCTABIIMECS Ha BHYTPEHHEN CTEHKE METAIIMYECKON TPYOKH, yIamsioT



NOJIOCKOW (punbTpoBaHHOW Oymaru. 3aBOAST 4acOBOM MEXaHM3M 110 oTkasa. [lpu
3TOM HCCIEAYEeMbIil BO3IyX 3acachlBaeTcsi B TPYOKH, OMBIBasi pe3epByaphl
TEPMOMETPOB, 3aTEM TMOCTYNAaeT B BEPTUKAIBHYIO METANIMYECKYI0 TPYyOKY,
PaCHOJIOKEHHYIO MEXy TEPMOMETPAMH, U YIAJISIETCS Yepe3 OTBEPCTUSI B BEPXHEM
yactu npubdopa. Tak Kak BO3IyX IBHKETCS C IOCTOSHHON CKOPOCTBIO (2M/CeK),
UCITAPEHUE BOJBI C TOBEPXHOCTHU PE3EPBYAPA «BIAXKHOI0» TEPMOMETPA IPOUCXOAUT
0ojiee paBHOMEPHO, YE€M B IICUXpOMETpe ABIyCTa, U HE 3aBUCUT OT CKOPOCTH
JBIKECHUS BO3lyXa B IOMelleHHH. [loaToMy acnupanuoOHHBIA IICUXPOMETP
SBJIIETCS 00JIEe COBEPIIICHHBIM MMPUOOPOM.

Boruncnenne aOGCOMIOTHOM W OTHOCHUTENBHOW BIAXKHOCTH BO3AyXa IMPH
UCITOJIb30BAaHUU ACHUPALMOHHOIO TICUXPOMETPA MPOU3BOAUTCS MO CIEHHATBHBIM
dbopmyamM U ICUXPOMETPUIECKON TaOIHIIE.

l'uepomemp - npubop, € MOMOLIBID KOTOPOIO MOKHO HEMOCPEICTBEHHO
OIIPENEUTh OTHOCUTENIbHYIO BIAXXHOCTh Bo3ayxa. IIpubop mpencrasniser coOoii
pamy, B KOTOpPOW BEPTUKAJIbHO HATAHYT 00€3)KUpPEHHBIA >KEHCKHM Bonoc. OnuH
KOHEIl BOJIOCA YKPEIUIEH Ha BEPXHEW YacTU pambl, JPYrod (HUKHUN) MEPEKUHYT
yepe3 OJIOK U K HEMY MPUKPEIUIEH HEOOJIBIION Ipy3, IPH MOMOIIX KOTOPOTO BOJIOC
BCETrJa HaXOJUTCS B CIErKa HaTIHYTOM cocTOosiHMU. K OJOKY mpUKpernieHa CTpeka.
[Ipn yBenuWyeHUM BIAKHOCTH BO3JlyXa BOJOC YUIMHSETCS, HPHU YMEHBLICHUU
BJIQXXHOCTH - YKOpauuBaeTcs. VMI3MEHEHUs IJIMHBI BOJIOCA NPUBOJIAT B JIBHOKCHHE
CTpEeJKy, KOTopas nepeMemaercss no Ikaie. Ha mkane HaHeceHbl LHUQpPHI
OTHOCUTEIBHOW BJIAJKHOCTH B IIPOLIEHTAX.

lTuepoepag) - camonuuymuii  npuOOp, KOTOPBIA MpUMEHsETCA IS
HEMIPEPBIBHOM PETUCTPALMM W3MEHEHHM OTHOCHUTENIBHOW BJIAXKHOCTH BO3JyXa B
TEUEHUM JUIUTENbHOTrO BpemeHu. [Ipubop ycTpoeH anamoruudo tepmorpady. B
KaueCTBE BOCIPUHUMAIOIIECH YacTH (JaTUMKa), pearupyromeid Ha HW3MEHEHHE
BJIQXKHOCTH BO3/yXa, CIIY>)KHUT ITy4OK BOJIOC, HATAHYTBIA Ha pamy. [Iydok B cepenune
HAJEeT Ha KPIOYOK, KOTOPBIA IPU NOMOLIM CHUCTEMBI pPbIYaroB COEAUHATCS CO
CTPEJIKOM, 3aKAaHYMBAIOLICUCA NepoM. B 3aBUCHUMOCTH OT BIIAXKHOCTH BO3JyXa
JUIMHA IIy4Ka BOJOC HW3MEHSETCSA, 4YTO NPHUBOJUT B JBIKEHUE PBIYAXKH U
COEJIMHEHHYIO C HUMM CTPEJKY, KOTOpasi BHIYEPKUBAET Ha JieHTe OapabaHa KpUBYIO
OTHOCUTEIBHO BIIAXKHOCTH. IIpaBUJIBHOCTH TIOKa3aHWil rurporpada cieayer
MPOBEPATH 110 ACHUPALIOHHOMY IICUXPOMETPY.

HNPUBOPHI JiII HU3MEPEHUA CKOPOCTH JBUXEHUSA
BO3YXA.

JIist  M3MepeHHsi CKOPOCTH JIBIDKCHUS BO3JyXa MPUMEHSIOT MPUOOPHI,
Ha3plBacMble  aHeMoMeTpamu.  CyllecTBYIOT aHEMOMETpPbI  YalllEYHbIE U
KpbLIbYATHIC.



Yaweunwiii, anemomemp NpeIHa3HAUYEH ISl U3MEPEHUSI CKOPOCTU JBUKEHUS
BO3ayxa B mpenenax oT 1 mo 50 m/cex. B BepxHeil yacTu mpubOp MMEET 4YeThIpe
MOJIBIX TMOJIyLIApHsl, KOTOPBIE IMOJ BIMSHHEM IOTOKA BO3AYyXa BPAILAIOTCS BOKPYT
BEPTUKAIILHONH ocu. HikHHMII KOHEIl OCH TpW MOMOIIM 3yOdYaTod mepenadu
COCJIMHEH CO CTpelikamMu Ha MudepdiaTe, KOTOpble MEPeIBUrascCh IO IIKaje,
YKa3bIBAIOT YMCIO METPOB. bonblmas cTpeiaka MOKa3blBAET E€IUHUIIBI METPOB,
MaJieHbKHE CTpeJKd (B 3aBUCHUMOCTH OT HMX KOJIMYECTBA) IMOKA3bIBAIOT COTHH,
TeICSTYM U Oosiee MeTpoB. COOKy nudepOIaTa MMEETCs KHOMKA (MU KOJIEUKO), C
MOMOILBI0 KOTOPOM BKJIFOYAETCSI M BBIKIIOYAETCA CUETYMK OOOpPOTOB CTPEJIOK.
[lepen HauamoM M3MEPEHUI MPU BKIFOUYEHHOM CYETYHMKE U XOJIOCTOM BpallCHHH
YalleyeK 3alKChIBAIOT MOKA3aHMs BCEX CTPEJIOK. 3aTEM OJHOBPEMEHHO BKIHOYAIOT
CUETYMK AaHEMOMETpa M IYCKAaIT B X0J ceKyHaomep. HabmoneHue mpoaoinkaroT
HECKOJIbKO MHHYT, IIOCJE€ YEro CYETYMK BBIKIIOYAIOT M 3alKMCHIBAIOT BHOBD
MOKa3aHusi CTpeNioK. M3 mocienHux MOKa3aHWil BBIUMTAIOT TMOKa3aHUs MpUOOpa,
CHATBIE 1O IPOBEICHHS 3aMEPOB, PAa3HOCTb ACIAT HA YUCIO CEKyHJ, B TCUCHHE
KOTOPBIX BEJIOCh HAOJIIO/ICHHE.

Kpvinbuamoiti  anemomemp MOCTPOEH TaK Ke, KakK YalleYHbId, HO
BOCIIPUHUMAIOIIEH 4YacThlO Yy HEro SBIAECTCS HE TMOJyllapusi, a JErkue
QIIOMUHUEBBIE KpbUlbs. [Ipubop Oosiee 4YyBCTBUTENEH, MO3BOJSET HU3MEPSThH
ckopocTb oT 0,5 1o 15 m/cex. CHATHE MOKa3aHUI U pacdyeT CKOPOCTU MPOU3BOAUT
TaK ke, KaK ¥ B CJIy4ae C yalieyHbiM anemoMetpoM. Eciu nenenus Ha nudeponmarax
aHEMOMETPOB HE COOTBETCTBYET TOYHO METpaM, I OIPENENICHUS CKOPOCTH
MOJIB3YIOTCS TpahuKOM, MPUIIAraeéMbIM K PUOOpY.

NMeroTcss pa3HOBUAHOCTH KPBUIBYATOIO aHEMOMETpPA CO CTPYHHOH OCBIO
BETPONPUEMHHKA, U3BECTHAS O]l HA3BAHUEM CTPYHHOI'O WJIM PYYHOTO aHEMOMETpa
(MexaHu3M npubdopa 3aKperieH B METAUIMUECKOM KOpIyce, CHAaOXKEHHON PYyUYKOi).
[Tpubop mpenHazHaueH A MPOBEPKH BEHTHIISIIIMOHHBIX YCTAHOBOK M HU3MEPCHHUS
CKOPOCTH JIBMJKEHUS BO3/lyXa B MPOMBIIUIEHHBIX YclOBHsX. OH OTJIMYaeTcs
00JIbILION YYBCTBUTEIBHOCTHIO U PACCUUTAH HA M3MEPEHUS] CKOPOCTH BO3IYLIHOTO
notoka nopsaka 0,3 - 0,5 m/cexk. [IpopomkurensHocTs HabmMoaeHus 1-2 MunyThl. K
npuodopy npuiaraercs aBa rpauka, ¢ TOMOUIBIO KOTOPBIX MOXKHO, 3Hasl pa3HOCTb
MEXIy KOHEUHbIMU U HAYaJIbHBIMU MTOKa3aHUSIMU CTPEJIOK U YACTHOE OT JEJICHHUS €€
Ha YUCIO CEKYH] HAOJIOJIEHUS, ONMPENCNUTh IO IMOCIEAHEH BETUYMHE HCKOMYIO
CKOPOCTB BO3JIYyLIHOTO IIOTOKA B METPax 3a CEKyHAY.

Kamamepmomemp. OueHb cinaOble TOTOKU BO3/IyXa ONPECISIIOT C TOMOLIBIO
KaTaTepMOMETPOB, TPEJCTABISAIONIUX COOOM CHUPTOBOM TEPMOMETP CO IIKAJIOH
35°-38°C wmm 33°-40°C. KararepMOMETpbl MO3BOJISIIOT OMNPEACIATh Mallble
CKOPOCTH JBMKEHUS BO3/lyXa, MeHee 1 m/cek.

OIIPEJIEJJEHUE BO3JIYXOOBEMEHA PABOYEM 30HbBI



[Ipou3BoACTBEHHAs BEHTUJISILUS - 3TO CUCTEMA YCTPOMCTB, JUIsl 0OecreueHus
Ha paboueM MeCTe MUKPOKIMMATa M YHCTOTHI BO3IYITHOW CPEIbI B COOTBETCTBUH C
CaHUTAPHO-TUTUCHUYECKUMU TPEOOBAHUSIMHU.

NHTeHCUBHOCTh TOCTYIUICHHSI WM yJIaJCHUS BO3AyXa W3 TIOMEIICHUS
HA3BIBACTCS 6030yX000Menom. OTHOIICHHE BO3qyXx000MeHa L, M4 K o00beMy
BEHTUJIUPYEMOTO nomernieHus V, M° Ha3BIBACTCS KPAMHOCHbIO
6030yxo0omenom K=L/V, oHa moOKa3bIBaeT, CKOJIBKO pa3 B TEYCHUH yYaca
3aMEHSIETCS BO3/IyX B IOMEIICHUE.

Bo3ayxoo0mMeH B MPOM3BOICTBEHHBIX TTOMEIICHUSIX OMPEACISCTCS pPacdeToOM
3aBUCUMOCTH OT BHJAa M KOJMYECTBA BBIACIAIONIMXCS B TOMEIICHUU BPEIHBIX
BEILIECTB.

llpu svl0enenuu 2azo8, napos, nuiiu 8030yX000MeH ONPeOesiemcsL:

LzGlguon'gnpy

rie G - CKOPOCTh BBIICIICHHUS BPSIHBIX BEIIECTB M/ ;

Ouon~ TPEACIBHO JOMyCTHMAas KOHIICHTpallUs JAHHOTO BPEIHOTO BEIIECTBA
Mr/M3;

Onp- KOHLIEHTPALMS 3TOTO BELIECTBA B IPUTOYHOM BO3yX€ Mr/M°.

Ilpu 8vl0enenuu enazu 8030yxo0bMmen onpeodensemcsi:

L:Gsn/p(dBuT'dnp);

rie Gy~ CKOPOCTh MOCTYIUICHUS BOJISIHBIX MApOB B MOMEIIEHHUE T/4.;

p- IUIOTHOCTB BO3yXa KI/M° ;

Oygrs Ay~ COTEpKAHME BIATH B yJATIEMOM U IIPUTOYHOM BO3yX€ I/KT.

Ilpu uzbvimke menna onpeoensom:

L.=3600 Quss /ep( Tu-Ty),

rae Qu - M30BITOYHAsT TEIUIOTa, IIOCTYyMaroImas B TOMCIICHHE U
oOyCIIOBIIMBarOIIasl HAarpeB Bo3ayxa B HeMm, J[x/c.

C- yAenbHas TeroeMKocTh Bozayxa Jx/(krxK);

p- IUTOTHOCTH BO3AyXa mpH t=293 °K. kr/m’. ;

Ty, Ty- TEMIEpaTypa y1ajisieMoro u mpuToyHoro sozayxa K.

[Ipu BBIIETICHUHN B TTIOMEIICHHUH HECKOJIBKUX BPEIHBIX BEIIECTB pacueT BEAYT
o KakIoMy M3 HHUX. Eciu 3TH BemecTBa HE3aBUCUMOTO JACHCTBUS, TO IPHHUMAIOT
HauOOJbIIMK BO3yXOOOMEH, a €CIu OJHOHAIpPaBICHHBbIA CYMMHUPOBaHHBIM
BO3IyX000MeH. BHE 3aBHCHMOCTM OT pacyeTa B IOMEHICHUSAX, HMMEIONTUX
€CTECTBEHHOE IMPOBETpUBaHHE, BeIMYMHA L B cooTBeTCTBHM C TpeOOBaHUSIMU
nomkHa ObITh He MeHee 30 M>/4 Ha denoBeka mpu V momerieHns mexee 20M° Ha
qenoBeka, W He MeHee 20M°/d mpu GombiaeM V momemenus. [Ipu OTCYTCTBUU
eCTeCTBEHHON BeHTW MU L o/mken 6biTh He MeHee 60 M°/u Ha YeJ0BeKa, a ero
KpaTHOCTh HE MeHee 1.

BeHTuasnuonHslil BO3ayImHbIH OanaHc - L,/Ly,- konuuecTBO mogaBaeMoro
BO3JIyXa K YIAISIEMOMY B €IMHUIIAX BPEMECHHU.



L./Lys =1 - ypaBHOBemeHHBIII BO3AyHmIHBINH OanaHc (B OOJBIIMHCTBE
CIIy4aeB).

Lyp/Ly; >1 - mONOXKUTENbHBIM (XapakTepusyeTcs IMOBBIIIEHHBIM [aBICHUSA
BO3/[yXa B MOMEIIEHUH, CO3/Ia€TCsl B TE€X CIydasx, KOrjJa HEOOXOAMMO HCKIIOYUTh
MomaJaHke B MOMEIIEHUE HAPYKHOTO, O0Jiee TPSI3HOTO BO3/IyXa).

L.p/Ly; <1 - oTpumatensHslil (XapakTepusyeTcs pa3psKeHHEM B IOMEIICHUH,
OPUMEHSIETCS KOTJla HEOO0XOJUMO HCKIIOUUTh MPOHUKHOBEHUE 3arps3HEHHOTO
BO3]lyXa ¢ paboYyero yyacTka B OKpYXalollylo Cpely WIH B CMEKHOE MTOMEIICHUE).

KOHTPOJIBHBIE BOITPOCHI:

1.  Kakue npuOOpbI UCTIONB3YIOTCA ISl U3MEPEHHUS TEMIIEPATYPHI.

2. VY CTpolCTBO acMpalMOHHOIO MCUXPOMETpa AccMaHa.

3.  Kakue npubopsl UCHOIB3YIOTCS AT U3MEPEHHUS] CKOPOCTHU JBUKCHHUS
BO3/yXa.

IIpakTHyeckoe 3ansaTue NeS
Tema: Onpenenenrie 3a0bUIEHHOCTH BO3yXa MPOU3BOACTBEHHBIX NMOMEIICHHUM. (2
yaca)
Heanb 3ansiTus; O3HAKOMHUTHCS C MCTOYHUKAMU TIBUTM Ha MPEAIPUITHH, CTEIIEHBIO
BO3JICHCTBHSI IBUIM HA OpPraHU3M 4YeJoBeKa. V3ydnTb METOABI OIpECIICHHUS
CoJepKaHusl MbUIM B padboyeil 30He. OmnpenenuTh CoJep)KaHue NMbUIM B BO31yXE
BECOBBIM METOJIOM, 1aTh CAHUTAPHYIO OLICHKY

Teopernveckue cBeeHUs

B npoMBIIIIIEHHOCTH TPU MHOTUX TEXHOJIOTMUECKHUX IMPOLIECCAX BbIACIAETCA
IbLIb, 3arPSA3HAIONIAs BO3AYIIHYIO cpeny. [Ibuib mocTymaer B BO3ayX padoyel 30HbI
IIPU MPOU3BOACTBE EMEHTA, TUIICA, U3BECTH, KEPAMUKH, CTEKJA, JETKUX MOPUCTBIX
HAIOJIHUTENIEH, CTEHOBBIX MaTepuaioB, O€TOHa, JHHOJEeyMa, Tojs, pybOepouna,
nepramMpHa, NeHoIlacTa M MHUHepajoBaTHbIX MIUT. IIbib mpexacraBisieT coOoif
MeJbUailiie TBEPble YaCTHUIbl, CIIOCOOHBIE HAXOJIUTHCS B TEUYEHHE HEKOTOPOTO
BPEMEHHU B BO3J1yX€ BO B3BEIICHHOM COCTOSHMH. [Ibulb — 3TO asponnHamMuuecKas
cucrema.

CucreMsbl, B KOTOPBIX TUCIEPCUOHHOM CPENON SIBISIOTCS ra3bl, a JUCIIEPCHON
(a3oii — B3BELIEHHBIE YACTHIIbI, HA3bIBAIOTCSA A3POAMCHEPCHBIMU CHUCTEMAMH WIIH
a’po30isIMU.  A3pO30iIM, COAEpXKAIIME MEJbYaHIIMe YacTUYKH IKUIAKOCTH,
Ha3bIBAKOTCS TyMaHaMHU. A3p030JIM, COAEPKAIME MEJIbYalilIne TBEP/AbIE YACTHIIBI,
Ha3bIBAOTCS JIBIMAMH.

HcTounnkamu o0pa3zoBaHus MPOU3BOACTBEHHOMN IBLIH SIBJISIFOTCS CIIEAYIOLINE
MIPOILIECCHI: MEXAHUYECKOE HM3MENBUYEHUE TBEPABIX BEUIECTB, TOPEHHUE TOIUIMBA,
KOH/JICHCAIUs [TapOB U XUMHUYECKOE B3aMMOJICCTBHUE BEIECTB.

OngHUM M3 BEAyHIMX TEXHOJIOTMYECKHUX MPOLECCOB SIBISETCS JIEKTPOCBApPKA.
[Iponiecchbl CBapKU COMPOBOXKIAKOTCA MHTEHCUBHBIM BBIJEIECHUEM IBLIN, COCTOSIIIEN
U3 OKCUJOB METAJUIOB M JIPYTUX 3JEMEHTOB, BXOJSIIUX B COCTaB 3JIEKTPOAOB, UX



oOMazku u (urocoB. Hanbosee omacHbIMU COCTaBJSIOIIMMUA CBAPOYHOW MBUIH
SBJITFOTCSL OKCHIIBI JKeJie3a M MapraHila, XPOMOBBIM aHTHIPUA W (TOPUCTHIC
coenuHenusa. KonuuecTtBo oOpaszyromedics mnbeuid  jgocturaer 5S0r Ha 1kr
AIEKTPOAOB, PACXOAYEMBIX IIPU CBAPKE.

[Ipu1p mOJpa3enseTcsl Ha OPraHUYECKYH0, HEOPraHUYECKYI0 U CMELIAHHYIO.
K oprannueckoil MbIIM OTHOCATCS IbUIb KUBOTHOTO U PACTUTENBHOTO
MIPOUCXOKICHHUS: KOKEBEHHAsl, TEKCTUIIbHAS, ApeBecHas u ap. K HeopraHmyeckum
BUJIaM TIbUIM OTHOCHUTCSI TbUIb MUHEpaJIbHAs (LIEMEHTHAs, KBaplieBas, yrojabHas H
T.J.), @ TaKKe MeTaJyinyeckas. [ WrueHnyeckas BpPEIHOCTb MbUIM 3aBUCHUT OT
CTEIICHH €€ W3MEJIbYCHMS, TO €CThb OT JHCIIEPCHOTO COCTaBa, OT KOJHWYECTBA
BJILIXaeMOM MBUIN, OT (POPMBI I XUMHUYECKOTO COCTABA.

[lo xapakTtepy JeHCTBUSI Ha OpPraHU3M 4YEJIOBEKa MPOMBINUICHHAS MbUIb
MOAPA3AEIAETCA Ha Pa3Ipakarollyro U Tokcnueckyro. K mepBoii rpynme oTHOCATCS:
MUHEpaibHasi, METAJUIMYeCKas U JpeBecHas Mbulb. [IpomomkuTenbHas paboTa B
YCIIOBUSIX 3aIBUICHHOTO BO3/yXa MOXET MPUBECTU K XPOHUYECKUM 3a00JICeBAaHUSM
JIETKUX — THEBMOKOHHO30M, a TAK)Ke 3a00JICBAHUSIM KOXKHU — JCPMAaTUThI, SK3EMBbI.

Tokcuueckre NbUIK — MbUIb PTYTU, CBUHIIA, MBIIIbSIKA U APYTUE, PACTBOPSSACH
B OMOJIOTUYECKUX Cpelax JNEHUCTBYIOT KaK BBEJCHHBIA B OPraHU3M S U BBI3BIBAIOT
€ro OTpaBJICHUE.

[Io cTeneHn TUCHEPCHOCTH PA3IUYAOT TPU KATETOPUU TIBUIH.

1) mpuIb ¢ yacTuiiamu pazmepom 0osee 10 MK, OcealolMMU B HEMIOIBHXKHOM
BO3JlyX€ C BO3pACTAIOLIEN CKOPOCTHIO;

2) meuib ¢ yactuiniamu oT 10 Mk g0 0,1 MK, ocemaroIUMu B HEIOJIBHKHOM
BO3JIyX€ C IOCTOSIHHON CKOPOCTBIO;

3) mpuIb ¢ yacTuamMu pazmepoMm MeHee 0,1 MK, KOTOpbIe HE OCealoT JaXXe B
HETOIBU’KHOM BO3/TyX€.

Haulonee onmacHo#l aJis 30pOBBSI SBJISETCS MBUIb TPEThEH KaTErOpuH, Tak
KaK [PHU BJIBIXaHUU OHA MOJHOCTHIO OCTAETCA B JIETKUX.

[1b11b MOXET MPOHUKATh B OPraHU3M YEJIOBEKA TPEMS MyTSAMU: YEPE3 OPTraHbI
JbIXaHUS, KETYIOYHO-KUILIEYHBIA TpakT M KOXy. KpomMe 3TOro MHOrue mbUIn
(KBapLEBbIM NECOK, IEMEHT, YTroJIbHAas MblIb) 00J1aJal0T adpa3uBHBIMUA CBOWCTBAMH,
JPYTHE BBI3BIBAIOT KOPPO3UI0 METAUIMUYECKUX YacTed 00OpyAOBaHHUs, HEKOTOPHIE
BUJIl TBUIM  CIIOCOOHBI  BOCIUIAMEHSTHCS W B3pbIBaThbCs. Takue MbUIM
MOAPA3AEIAIOTCS HA MOKAPOOMACHBIE ¢ HU3IIKUM MPEIeSIOM BOCIUIAMEHEHHUS BbIIIE
65 1/M U B3pHIBOOMACHBIC, Y KOTOPBIX HIDKHHMMA TIpeaesl BOCIUIAMEHEHHS] MEHEe
65 r/m.

Jnsi  OLEHKM 3ambUJICHHOCTH BO3AYIIHOW CpeAbl MPOU3BOACTBEHHOTO
MOMEIIEHUs] HEOOXOJUMO 3HaTh MacCy TbUIM, €€ KauyeCTBEHHBIM COCTaB —
KOJIMYECTBO MBUIMHOK B €UHUIIE 00beMa BO3yXa, pACTBOPUMOCTh U TOKCUYHOCTD,



a Takke uX ¢GopMy. 3ambUIEHHOCTh BO3/AyXa MOXKHO OIPEIECIUTh BECOBBIM,
CUETHBIM, JIEKTPUUECKUM U (POTOIIEKTPUUECKUM METOIaMHU.

Ha kaxgoMm mnpeanpusTUu JOJKEH OCYIIECTBISATHCS CHUCTEMATHUECKUN
KOHTPOJIb 32 COJEP)KaHUEM BPEAHBIX BEIIECTB B BO3AyXe pabodeil 30HBI. DTOT
KOHTPOJIb IPOBOJIST 3aBOJICKHE CAHUTApHBIE Ta0OPATOPHH, a TAK)KE TOPOACKHE I
paifoHHBIE CAHUTAPHO-IIHIEMUOJIOTHYECKUE CTAHIIHH.

MeToabl KOHTPOJIS 3arpsi3HEHHUS BO3IYIIHON Cpeabl MOApa3leNsioT Ha TpU
TPYIIIBL: Ja00paTOpHbIE, IKCIPECCHBIE U ABTOMAaTHYECKUE.

B coorBerctBum ¢  Tpedoanusmu [OCT 12.1.00776 koHTposib 32

COJIEP)KAaHUEM BPEAHBIX BELIECTB JOJDKEH OCYIIECTBISATHCS MNEPUOAUYECKU IS
BEILLECTB 2-T0, 3-TO U 4-T0 KJIaCCOB OMAaCHOCTH W HEMPEPBIBHBIN I BEIIECTB 1-TO
KJIacca OMacHOCTU. YyBCTBUTEIBHOCTh METOJIOB U MPUOOPOB KOHTPOJISL HE JOJDKHA
obITh HUXKE 0,5 ypoBus [1/IK; ux morpemrHocth He OJKHA MpEBbIIaTh + 25 % oT
OIPEAEISIEMON BEJINYUHBI.

Haubonee ToUHbIMU SIBISIFOTCS JTAOOpaTOPHBIE METO/IbI, IIPU KOTOPBIX OTOOP
po0 MPOU3BOUTCS HA paboueM MeECTe, a MOCISAYIONINI aHAIU3 - B JIAOOPaTOPUH.
OTHU METONbI SIBISIOTCA HamOoJiee TOYHBIMH, HO OHU MOTYT IMPOBOJUTHCS JIHILb
pabOTHHUKaMH BBICOKOW KBaTU(UKALIMKA U TPEOYIOT MHOT'O BPEMEHH.

DKCIPECCHbIE aHANIMU3bl BO3IYIIHOM CpPEIbl BBINOJHIIOTCA C IOMOIIBIO
ra3oaHaan3aTopoB. VX mnpuHIMI [AEHCTBUS OCHOBAaH HAa W3MEPEHUHU JUIMHBI
OKpAIIEHHOI'0 CTOJIOMKAa peaKkTHBa, MOMEUIEHHOIO B WHIUKATOPHOU TpyOke, mpu
IIPOCACBIBAHUN YEPE3 HEE OINPEIECIICHHOIO KOJIMYECTBA 3arPSI3HEHHOTO BO3IyXa.

B nocnennee Bpems s aHalM3a BO3/yXa MIMPOKO HMCHOJIB3YIOTCS Ta30BbIE
xpoMarporpadsl. JJocToMHCTBaMH Ta30XpoMaTOrpaUueckoro MeToja SIBIISIOTCS:
BBICOKAsl pa3pellarolas cocoOHOCTb, MO3BOJISIIONIAS PA3/IETUTh U JIETEKTUPOBATh
MUKPOTIPUMECH ~ WHAMBUAYAIbHBIX XUMHUYECKHX COCAMHEHUH B  CIIOXKHBIX
KOMIIO3UIMAX 3arpsi3HEHHOrO0  BO3/AyXa; ObICTpOTa aHajau3a, IMO3BOJISAIOLIAS
HOJyYUTh XPOMATOrpaMMy B TEUYEHHE HECKOJbKHX MUHYT; BO3MOXKHOCTb
npUMeHeHus aBromaru3auu. CyIHOCTh Ta30XpoMaTorpa(puueckoro ornpeneacHus
npUMecel 3aKJIIo4aeTcsi B OTOOpPE U MOCHEAYIOLIEM CKUTaHUM MPOOBI BELIECTB B
puoOOpE C MOTYYEHUEM XPOMATOIPAMMBbl, KOTOpas 3aTeM pacin(poBbIBACTCS.

[Ipyn BBICOKOI 3albUICHHOCTHM BO3AyXa MJIA OINPEAENICHUs KOHLEHTpPALUH
IBUIM IPUMEHSIOT BECOBOU METO/I.

Becoeoii memoo onpedenenusn 3anvlienHocmu 6030yxa. BecoBoii MeTon
ONpe/eNieHUs]  3albUICHHOCTH BO3AyXa palOoueld 30HBI  IPOU3BOACTBEHHBIX
MOMEIICHHUI 3aKII0YAETCs B ONPEIEICHUN MACChI MU, COJIEPKAILEHUCS B €AMHUILIE
o0bema Bo3ayxa. i ATOro B3BEHIMBAIOT CHEUUATIBHBIA (GUIBTP A0 U MOCHE
NPOTATMBAHMS Y€pe3 HEro HEKOTOPOTro o0beMa 3amlbUICHHOTO BO3/yXa, a 3aTeM
MOJICUMTHIBAIOT MAcCy MbUIM. Y CTAHOBKA JJIsl ONPEIeTICHUs 3albUIEHHOCTH BO3/yXa
BECOBBIM METOJOM TIOKa3aHa Ha puc. l. OHa mnpeacraBisieT coOOMl cucremy,



COCTOSIIYI0 M3 JBYX 4YacTel — KaMmepbl 1, TJC HAXOIUTCS BEHTHIATOP W
uccienyemMas Mblib, U acupaTtopa 2 st otbopa nmpob Bo3myxa.

Puc. 1 - YcranoBka ajist onpeesieHus 3abUICHHOCTH BO3/yXa.

Kamepa mmeer 1Ba OKHA JJIsi YCTAaHOBKH IBUICBOTO aJUIOHXKA M 3aCHITKH
neUTH. JIBepiia kamMepsl COJOKMpPOBaHA C CHCTEMOM BKJIFOYCHUS BEHTHIIATOPA U MIPH
OTKPBITOH JIBEpIIe BEHTHIIATOP HE BKIIIOYACTCS.

OCHOBHBIMH YacCTSIMU acCIHpaTOpa SIBJSIIOTCS PEOMETPHBI, PETyIUpyeMbIe MpU
MOMOIIM BEHTWIEH, IITylepa Uil MOAKIIOYCHHS TMbUIEBBIX AJUIOHXKEH W KHOIKH
BKJIFOUECHUS ¥ BBIKITFOUCHUS] YCTAHOBKH.

Becosast KoHteHTparst Q, Mr/M°, IBUIH OIPENEISETCs 110 GopMyIIe
Q=P -P)7,.

rae P — macca ¢unbTpa 10 oT60pa poOkI, MT;
P; — macca punbrpa nocne ordbopa rnpoObl, Mr;
Vo— o00beM BO3ayXa, NOPOTAHYTOro uepe3 (QUiIbTp, MNPUBEACHHBIA K
HOpPMAaJIBHBIM YCJIOBUSM, T.€. K TAKOMY 00BEMY, KOTOPBII OH 3aHUMal Obl MPU
temneparype °C u naBnenuu 760 M,
_ I,273-B
T (273+4)760°
3]1€Ch
B — GapomMeTrpuyeckoe naBiieHre B MecTe 0TOOpa nmpoosl, [a;
t — TeMmneparypa Bo3ryxa B Mecte oT6opa npoosi, °C;
Vt- 00beM Bo3ayxa, MPOTIHYTOrO yepe3 GuiabTp, M

&

Vi=a-1.

rjae a — o0beMHast CKOPOCTh MPOCAChIBAaHUS BO3/lyXa uepe3 GuibTp, M/MHH;

t — Bpems oTOopa npoObl, MUH.
JIJ1st KOHTpPOJIS 3aMBUICHHOTO BO3/lyXa MPUMEHSIOTCSI BATHBIC M TKAHEBBIE (DUITBTPHI.
OuUabTPHI MOMEIIAIOTCS B CHCIHUATIBHBIC TPUCITOCOOICHHSI-A/UTOHKH (pHC. 2 U 3).

JInst  CTEKJISIHHOTO — aJUIOHXa  IUIOTHOCTh ~ HAOMBKM  BAaTHOro  (huibTpa

MPUHUMAETCSl TaKOU, YTOOBI MIPU MPOTATUBAHWUU YEPE3 HETO BO3yXa B KOJIMYECTBE
20 M/mMuH, TOTeps Hamopa B ajuioHke paBHsutach 100 mM. Boa. cT. Ilo qocTmxenuu
HEOOXOJAMMOW IUIOTHOCTH HAOWMBKM aJUIOHX MPOCYUIMBAIOT TPU TEMIIEpaType
100 °C B Teuenme 5 — 6 4YacoB A0 NIOCTOSIHHOIO Beca, a 3aTeM OXJIaXKIAlOT B
HKCHKATOPE.



TkaneBbie ¢GuapTpel JIDPA-B-18 u ADA-B-10 npexacraristor coboit cioi
HAYJICKTPU30BAHHBIX TIEPXJIOPBUHWIOBBIX BOJIOKOH Ha MapieBoil ocHoBe. OHuU
00N af0T MaJIbIM  COMPOTHUBIICHUEM W BBICOKOW CTETICHBIO  YyJIABIWBAHMS.
JloBenenue ¢puiabTpa A0 MOCTOSHHOTO Beca B JAHHOM CIIydae He TpeOyeTcs, Tak Kak
TKaHb QuabTpa ruapodooHa. PUIBTP MOMEIIaeTCs B aIOHK (puc. 3).

Puc. 3 - [Ie1neBon AJUTOHXK JUISL TKaHEBBIX (uUIBTPOB:
1 — kpslIIKa; 2 — KOpIyc

Jlnst mpoTArMBaHMs 3allbUICHHOTO BO3JyXa uYepe3 (WIbTp MNPUMEHSIOT
acniupatopsl. KonumdecTBo Bo3ayxa, MPOTITUBAEMOTO depe3 (PHiIbTp, HOHKHO OBITh
TaKUM, 4TOOBI HABECKa IMbUIM ObUIA MPU TKAaHEBOM (DUIIbTPE HE MeHee | Mr, a mpu
BaTHOM 4 — 6 mr. [lpm 3TOM I BBEIYHCIICHUS 3allbUICHHOCTH BO3JyXa BaTHBIMA
bunbTp ¢ TMNBUIBIO B J1TA0OpaTOpUU BHOBb  JIOBOJUTCS JIO TOCTOSIHHOTO
Beca npocymikoi npu temmeparype 100 — 105 °C mocnenyronuM OXJIaXJICHHEM B
DKCHUKATOPE.

Cuemmnbtii Memoo. ITOT METOJI CIYXKUT JJIsl ONPENEIICHHUs] YHCIia MbUIMHOK,
HAXOAMmMKXCs B 1 cM° Bo3myxa. IIOACYET MBUIMHOK IIPOM3BOIAT C MOMOLIBIO
MuKpockorna. Otbop mpod st onpeaeraeHusl 3anbUIEHHOCTH CYETHBIM CIOCOOOM
MPOU3BOJUTCS MOpUOOpaMU, B KOTOPBIX YACTHUIBI TMBUIM OCAXKAAIOTCI U3
ONPEJEICHHOr0 00beMa BO3/yXa MOJ JAEHCTBUEM MEXAHUYECKHX, AJIEKTPUUYECKUX
WIM WHBIX CHJI, 4YTO TMO3BOJSET MOAYYUTH OOpas3ibl [JIsi TOCJIEAYIOIIETro
MCCIIEIOBAHUS OCAKICHHOW MbLIU MOJ MUKPOCKOIIOM.

Konm4ecTBO MBUTMHOK B UCCIIEYEMOM BO3yXa BBIYUCISAIOT 1O (hopmyIie

X:F-”rp:

rae K — konmyecTBO KIETOK B MOJI€ 3peHUsI 00BEKTHBA;

Nep—  CpedHee  YUCIO  MBUIMHOK,  MOJACYUTHIBAEMBIX B  IIATH
pa3IMyYHbIX KJIETKaX;

V — 06beM MpOCcackIBAEMOr0 BO3IyXa, CM",



JUig omnpeneneHuss CUYETHOM KOHLEHTpallMd MbUIM pa3paboTaHO O0JbIIOE
KOJIMYECTBO MPHOOPOB; KOHUMETPHI, MOTOYHbIE YyinbTpamukpockonsl BJIK,
(boTOMMYIECHOHHBIE TPUOOPHI U JIP.

Texnuka 6e3onacnocmu npu 6bINOJHEHUNU NPAKMUYECKOU pAdOmbl:

1. 3anpemaercs BHIIOJIHEHUE PAOOTHI 0€3 MOCOeAMHEHUS 3a3EMIISIFOIIIETO KOHTYpA.
2. He oTkpbIBaTh ABEpHh KaMephbl ITPU pabOTAIOIIEM BEHTUIISITOPE U Cpa3y MOCIE €ro
OCTAHOBKH.

3. He BiIt04aTh BEHTWIISITOP HA AJUTENbHOE BpeMs (CcBblle 10 MUHYT).

3aoanue 1. OnpenenuTsb 3albUICHHOCTh BO3/lyXa BECOBBIM METOJIOM.

1. BKJIFOUMTE acriupaTop U py4KOr BEHTHIIS IO 33JaHUIO0 IIPENOIaBaTENsA
OTPETyIUPOBATh HEOOXOIUMYIO 0OBEMHYIO CKOPOCTh 0TOOpa Mpo0. AcmupaTop
BBIKJTIOUHTH. B3BeCUTh PUIBTP Ha aHATUTUYECKUX BECAX U BCTABUTH B €0 B
QJUTOHK. AJUIOHXK YKPEIUTh B OKHE MBLIEBOM KaMephl U IIPU IIOMOIIN PE3NHOBOMI
TPYOKU IPUCOEIUHUTD K aCIUPATOPY Yepe3 IITYLEP.

2. 3achInath NbUIb B KAMEPY, 3aKPbITh JIBEPILY U BKIIOUUTH BEHTUIIATOP.

3. Uepes 5 cekyHI BKIKOYUTH acCIUPATOP U CEKyHIoMep. Bo3ayx u3 kamepbl
IIPOCACHIBATh YEPE3 AIVIOHXK B TeUEHUE 4 — 5 MUHYT.

4. BKIIIOUNTDH aciupaTop U BEHTUJISITOP U, KOT/Ia MbLUIb B KAMEPE OCAJIET,
OTCOEMHUTH AJUTOHX U B3BECUTH (PUIIBTP HA Becax 10 Muiuurpamma. [1o
npuOopaM CHATh MOKa3aHUs 0apOMETPUUECKOT0 AABJICHUS U TEMIIEpaTyphl B
MecTe 0TOopa MPOOkI.

5. 3Hasg 00bEMHYIO CKOPOCTb U JJIUTEIBHOCTD OIBITA, ONPEIEIIUTh

o0BbeM, MPOILEIIEro yepe3 puibTp Bo3ayxa Vi, moAcTaBIiss MOJYy4YEHHOE
3HAYEHUE U MIPUBECTU €r0 K HOPMAIbHBIM YCIIOBUSM.

6. [IpousBecTu pacuer BECOBOM KOHIIEHTpALlUU MbLIK. Pe3ynbrar 3aHectu B Tao. 1.
[To Tabnure 2 onpenenuts [1JIK m1s nanHoro Buaa mbuId.

Tabnuna 1. - Pe3ynbrarsl Hccnea0BaHus 3abUIEHHOCTH BO3/lyXa BECOBBIM METOJIOM

Ne
OmbiTa

Mecro
orbopa
IpOOEI

Bec Bec
T o o O0beM
eMIepaTrypa WIBTpa | GuasTpa
patyp JlaBrnenue ™ p Bec npowenmero | Konuentpauus | ITJIK no
BO3yXa B Ji(o) rnmocie . | JnutenbHOCTD
MM. pT. 3aIepKAHHOM gepes MBLIN B HOpMaw,
IMOMEIIEHUH, orbopa | otbopa OIBITa, MUH 3 3
o CT. MBUTH, MT uteTp BO3IyXe, MI/M” | MI/M
C npoOsbl, | mpoosL, 3
BO3yXa, M

mr Mmr




HaumenoBanue

Bennunna ITJIK

Knacc ommacsoctu

N3BecTHIK

6

4

KpemMHus IBYOKHCH KPUCTAJUITMUECKAs IPU COAECPKAHUU €€ B
neuTy 0T 10 10 70 % (TpaHuTt, ciitoia—ChIpell U ap.)

KpeMHus IBYOKHCH KPUCTAJUIMYECKAsl IPU COJIEPKaHUU €€ B
ety 0T 2 10 10 % (roproune KykepeTHbIE CIIaHIbl, MEIHO—
Cynb(hUTHAs pyAa, yIIEBOJOPOAHAS U YrOJIbHAs MbLIH, [IMHA

1 JIp.)

YTonbHbIC TBLTH:

a) KOKC He(DTSIHOM, TEKOBBIN CIIAHIIEBHIN;

0) anMasbl IPUPOJHBIE U UCKYCCTBEHHBIE;

B) KAMEHHBIN yroJIb C COJAEPKAHUEM JIBYOKHUCU KPEMHHUS
MeHee 2 %.

10

I

CHUJIMKATBI U CHIIMKATOCOICPIKAIIUE TTBUIH:

@) acOeCT MPUPOJIHBINA U UCKYCCTBEHHBIN, CMEIIIAHHBIC
acOECTONOPOIHBIE MUK NIPU COJCPKAHUU B HUX acOecTa
ooiee 10 %;

0) acOeCTOIEMEHT;

B) acOecToOakenuT (BOJIOKHUT);

) TaJbK, CJIF01a — (DJIOTOMUT U MYCKOBUT;

1) CTEKJITHHOE M MUHEPAJIbHOE BOJIOKHO;

€) LIeMEHT, OJIaBHH, araTuT, pOpPCTepuT, INIMHA.

OO P oOCOODN

B R R

3aoanue 2. C,Z[eﬂaTB BbBIBOA O CTCIICHU 3allblJICHHOCTHU BO3AYX WM BO3MOKHOCTH IIPOAOJIKCHUA

pa6OTLI B ITIOMCIIICHHUH.

IIpakTHyeckoe 3ansaTue Neb

Tema: Onpenenenue  mapaMeTpoB  MHUKPOKJIMMATA

MoMenieHui. (2 yaca)

IMPOU3BOACTBCHHBIX

Heans pa6oThl: U3yunTh (PaAKTOpPbHI, BIMUSIONME HA MPOU3BOIACTBEHHBIM

MUKPOKIIUMAT, HCCJICAOBATh U OLICHUTL OCHOBHBIC ITIapaMCTPbI MCTCOPOJIOTHYCCKUX

YCJIOBUM TTPOU3BOJICTBEHHOM Cpelibl, pa3paboTaTh pEKOMEHAIMN M0 CHIDKEHHUIO MX

OTPHUIIATEIHHOTO ICUCTBUS HA OPTaHU3M PabOTAIOIIETO.

Teopernueckue cBeieHUA

HpOH?:BOI[CTBCHHBIC IMOMCIICHUSA - 3aMKHYTBIC IMPOCTPAHCTBA B CIICIHUAJILHO

MpEeIHA3HAYEHHBIX 3JaHUSX U COOPYKEHHUAX, B KOTOPBIX MOCTOSHHO (IO CMEHaMm)

WM TEePpUOANYECKH (B TEYeHUE pabdouero [JHS) OCYIIECTBISIETCS TPYA0Bas

NESITeIbHOCTD JIFOJEH.

PabGouee mecTo - ydacTOK MOMEIEHHS, Ha KOTOPOM B TeUeHHE pabodeii

CMCHBI WJIM 9aCTHU €€ OCYHICCTBILACTCA TPyAOBaA JACATCIIbHOCTD. Pabounm mecTom

MOXKET ABJIATHCA HCCKOJIBKO YYaCTKOB IIPOM3BOJACTBCHHOI'O IIOMCIICHMA. Ecmu st




YYaCTKHU PaCIOJIOKEHBI IO BCEMY MMOMEUIEHUIO, TO pa0OYUM MECTOM CUUTAETCS BCS
IUJIOIIAAb TOMEILIEHHUS.

XOJIOJHBINA MEPUOJ TOAa - MEPUOJ I0Ja, XapaKTEPU3YEMbIN CPEAHECYTOUYHOU
TEeMIIepaTypoil HapyKHOro Bo3ayxa paBHoil +10C u Huxe

Tennelii mepuoa roga - MEpUOJ rofa, XapaKTEpPU3yEMBIH CPEeIHECYTOYHOMN
TeMIIepaTypoi Hapy»KHOro Bo3ayxa Beiiie +10C.

CpenHecyTo4yHass TeMIepaTypa HapyKHOTO BO3JlyXa - CpPEIHsS BEIWYMHA
TEMIIEPATYpPbl HAPYKHOTO BO3[yXd, MU3MOPEHHAs B ONPEAEICHHBIE Yachl CYTOK
Yyepe3 OJMHAKOBbIE MHTEpBaibl BpemMeHUW. OHa MNPUHUMAETCA IO JaHHBIM
METEOPOIOTUUECKOM CITYKOBI.

Pasrpannuenue paboT 1O KaTeropusiM OCYIIECTBISIETCSI Ha OCHOBE
WHTEHCUBHOCTHU OOIIMX YHEProTpar opraHusmMa B kkai/4 (BT).

Ternosast narpyska cpenasl (THC) - coderaHHoe nelcTBHE Ha OpraHU3M
YyelioBeKa IapaMeTpoB MHKPOKJIMMAaTa (TeMmMmeparypa, BIAXXHOCTb, CKOPOCTb
JIBUKEHHUSI BO3/lyXa, TEIUIOBOE OOJyYyeHHUE), BBIPAKEHHOE OJIHOYHCIIOBBIM
nokaszaresneM B C.

CaHuTapHble MpaBWia YCTAHABIMBAIOT THMIHMEHUYECKHE TpEOOBaHUS K
MOKa3aTeliiM MHUKPOKJIMMaTa pabodyuX MECT MPOHU3BOACTBEHHBIX IMOMEUIEHUHN C
Y4E€TOM MHTEHCHBHOCTH 3HEpProTpaT pabOTarolIuX, BPEMEHU BBINIOJHEHUS palOTHI,
NEPUOAOB TroJla W COJAepKaT TpeOOBaHUS K METOAAM M3MEPEHUS U KOHTPOJI
MHUKPOKIUMATHUYECKUX YCIOBUM.

[Tokazarenn MUKpOKJIMMATa JOJKHBI 00ecreunBaTh COXpPaHEHHUE TEIIOBOTO
OajaHca 4YeJIOBEKa C OKpY»Kalollled cpeod U MOoJAJep’KaHWE ONTUMAaJIbHOTO WU
JOITyCTUMOTO TEIIOBOT'O COCTOSIHUSI OpraHu3Ma.

[TokazaTensimMu, XapaKTepU3YIOIIMMH MHUKPOKIMMAT B MPOU3BOJCTBEHHBIX
MOMEIICHUSX, SBJISIOTCS:

- TeMIepaTypa Bo3ayXxa,

- TEMIIEPATYpPA OBEPXHOCTEN,

- OTHOCHUTEIIbHAS BJIAKHOCTh BO3/1yXa,

- CKOPOCTb JIBH)KEHHS BO31yXa,

- UIHTEHCUBHOCTb TEIJIOBOTO O0IyUYEHUS.

OnTumanbHble YCJI0BUSI MUKPOKJIMMATA

OnTuManbHble MUKPOKIMMATUYECKUE YCIOBUS YCTAHOBIIEHBI MO KPUTEPUSIM
ONTUMAJBHOIO TEIUIOBOTO M (PYHKIIMOHAJIBHOIO COCTOSHUS uejoBeka. OHHU
o0ecrnieunBalOT o0LIee U JIOKAIBHOE OIIYIIEHHE TEIJIOBOr0 KoM(opTa B TeUEHUE §-
4acoBOM pabodeil CMEHbl TP MHUHUMAIBHOM HANPSHKEHUW MEXaHU3MOB
TEPMOPETYJISILAHA, HE BBI3BIBAIOT OTKJIOHEHWH B COCTOSIHUM 300POBbS, CO3AAIOT
NPEANOChUIKM  JUIsl  BBICOKOTO  YpOBHS  pabOTOCIOCOOHOCTH U SIBISIIOTCS
MPEANOYTUTENBHBIMU HA PA0OYMX MECTaX.



OnTuManpHble MapamMeTpbl MHUKpPOKJIMMAaTa Ha pabouyux MecTaxX JOJKHbI
COOTBETCTBOBATh BEIMYMHAM, MPUMEHUTEIHHO K BBIOJHEHUIO PabOT pa3IUYHBIX
KATErOpUi B XOJIOHBIM U TEIIBIM NEPUOBI TOA.

XapakTepuCTHKA OTAEJbHBIX KATeropuii padot

Kareropuu paboT pasrpaHu4rBaOTCs HAa OCHOBE HHTEHCUBHOCTH YHEProTpat
opranusMa B kkai/4d (BT).

K kareropum la otHOCsATCS pabOThl ¢ MHTEHCUBHOCTBHIO dHEproTpar go 120
kkan/a (no 139 Bt), mpou3BoArMBIE CUS U CONMPOBOXKIAIOIINECS HE3HAUNTEIbHBIM
buznyeckuM HampspkeHueM (psia npodeccuii Ha TPEeaIpUITUIX TOYHOTO IPpHOOpo-
¥ MAIIMHOCTPOCHHMS, HA YaCOBOM, IIIBEHHOM MPOU3BOJICTBAX, B Cpepe yIpaBICHUS U
T.IL.).

K kareropuu 16 oTHOCATCS pabOTHl ¢ MHTEHCUBHOCTHIO SHeproTpat 121-150
kkain/a (140-174 BT), mpou3BOJAUMBIE CHJsI, CTOSI WJIM CBSI3aHHBIE C XOJbOOH U
COIIPOBOXKAAIOIINECS HEKOTOPhIM (PU3MUECKUM HampsbkeHueM (psia npodeccuil B
noaurpauyecko MpPOMBIIUIEHHOCTH, Ha MPEeANpHUSATHIX CBSI3U, KOHTPOJIEPHI,
MacTepa B pa3IMYHbIX BUAAX MPOU3BOJCTBA U T.I1.).

K kareropun Ila oTHOCSATCS pabOTHI ¢ HHTEHCUBHOCTHIO 3HEproTpart 151-200
kkain/4d (175-232 BT), cBsi3aHHbBIE C MOCTOSIHHOM XOABOOM, MEpPEeMEIICHUEM MEIKUX
(mo 1 kr) u3genuii UM NPEAMETOB B MOJIOKEHUHM CTOS WM CUIA U TpeOyrolue
OIIpEENIEHHOro (PU3UYECKOT0o HaIpspKeHUs (ps] nmpodeccuii B MeXaHOCOOPOUYHbIX
1exax MAlIMHOCTPOUTEIBHBIX MPEANPUATHN, B NMPAIUIBHO-TKAKOM ITPOU3BOICTBE
U T.IL.).

K xareropun 116 oTHOCSTCS pabOTHI ¢ MHTEHCUBHOCTHIO 2HEproTpat 201-250
kkain/u (233-290 Brt), cBsi3aHHbIe C XOJbOOW, TMEpPEMEIICHHUEM U TEPEHOCKOU
TsokecTer 10 10 Kr 1 COnpoBOXKAAIOIINECS YMEPEHHBIM (PU3NYECKUM HaAIPsHKEHUEM
(pan mpodeccuii B MEXaHU3UPOBAHHBIX JIMTEUHBIX, TPOKATHBIX, KY3HEUHBIX,
TEPMUYECKUX, CBApPOYHBIX I€XaX MAaIIMHOCTPOUTENBHBIX U METAJUIyPTrUYECKUX
NpPEANPUATUN U T.I1.).

K xareropuu IIl oTHOCSATCS pabOTHl C MHTEHCUBHOCTBIO DHEProTpar Ooiiee
250 xxan/a (6omee 290 BT), cBs3aHHBIE C TMOCTOSHHBIMH TIEPEIIBIKCHUSIMH,
MepeMEIICHUEM U TEePEHOCKOW 3HAuuTeNbHBIX (cBbile 10 Kr) TsoKecTed u
TpeOyromure 00apInX PU3NUECKUX YCUIUH (psa npodeccuil B Ky3HEUHBIX 1[€XAX C
pPYYHON KOBKOW, JMTEHHBIX I[€XaX C pPy4YHOM HAOMBKOM M 3aJIMBKOM OMNOK
MalIMHOCTPOUTENBHBIX U METALITYPIrUYECKUX MPEIITPUATUHI U T.I1.).

MeponpusiTus 1o 0310pPOBJICHUI0 BO3AYIIHOM CPebl

TpeOyemoe coctosiHEe BO3myxa pabodeil 30HBI MOXET OBITh 00ECTIEYeHO
BBIIIOJIHEHUEM OIPEIEIIEHHBIX MEPOIPUSTHI, K OCHOBHBIM U3 KOTOPBIX OTHOCSITCS:

1. Mexanuzanuss ¢ aBTOMAaTU3alMs MPOU3BOACTBEHHBIX IMPOLECCOB,
JUCTAaHIIMOHHOE YIPaBICHUE UMHU. DTU MEPONPHUATHUS MUMEIOT OOJIbIIOE 3HAYEHHE
JUTSL 3aL0UThI OT BO3JEHCTBUS BPEIHBIX BEILECTB, TEIJIOBOTO M3Iy4Y€HHUs, OCOOEHHO



npu BBITIOJIHEHUH TSHKEIBIX pabor. ABTOMaTH3aIUA MPOIIECCOB,
COMPOBOK/JIAIOIINXCS BBIJICJICEHUEM BpPEIHBIX BEIIECTB, HE TOJIBKO TOBBIIIAET
MPOU3BOJAUTEIILHOCTh, HO U YJIy4dlIaeT YCIOBUS TPYJa, IMOCKOJBKY pabodue
BBIBOJISITCA M3 OMAcHOW 30HBL. Hampumep, BHEApPEHHWE aBTOMATUYECKOM CBAapKHU C
JACTAaHIIMOHHBIM  YIIPABJICHUEM BMECTO PYYHOM [JAae€T BO3MOXKHOCTH PE3KO
O3JI0POBHUThH YCIIOBHS TpyJda CBapliuka, MPUMEHEHHE POOOTOB-MaHMUITYJISTOPOB
MO3BOJISIET YCTPAHUTD TSHKEIIBIN PYYHOU TPYI.

2. IlpumeHeHHe  TEXHOJOTUYECKHUX TPOILECCOB M  00OpYJOBaHMS,
UCKJIIOYAIOIINX 00pa30BaHME BPEAHBIX BEIECTB WJIM MOMaJaHUE MX B pabouyro
30Hy. [Ipu mpoeKkTUpOBaHUY HOBBIX TEXHOJOTHYECKHX MPOIIECCOB U 00OPYIOBAHMUS
HEOOXOMMMO JO0OWBATHCS MCKIIOYCHHUS WM PE3KOTO YMEHBINEHUS BBIJCICHUS
BpPEJIHBIX BEIIECTB B BO3AYyX MPOU3BOJACTBEHHBIX MMOMEIIEHUU. ITOrO0 MOKHO
JIOCTUYb, HATPUMEP, 3aMEHOM TOKCHUYHBIX BEIIECTB HETOKCUYHBIMH, MEPEXOJOM C
TBEPJIOTO M >KHIKOTO TOILIMBA Ha ra3000pa3Hoe, AICKTPUUSCKUH BRICOKOUYACTOTHBIN
HarpeB; MPUMEHEHHUEM IBUICTIOIABIICHUS BOJIOM (YBIaXKHEHNE, MOKPBIA MTOMOJ) TIPU
W3MEIbYEHUN U TPAHCIIOPTUPOBKE MaTEPHUAJIOB U T. 1.

Bosnbiioe 3HaueHue AJjisi 03I0POBJICHUST BO3IYIIIHOW Cpeibl UMEET HajexkKHas
repMerusaius, oOOpYJIOBaHHUS, B KOTOPOM HaXOJSATCS BpEIHBIC BEIIECTBA, B
YAaCTHOCTH, HarpeBaTebHBIX II€Yeld, Tra3oMpoBOJOB, HACOCOB, KOMIIPECCOPOB,
KOHBEWEpOB U T. 1. Uepe3 HEIIOTHOCTHM B COCAWHEHHUAX, a TaKXK€ BCICICTBUE
ra3onpoOHUIIAEMOCTH MaTepHaioB MPOUCXOAUT HUCTCUCHUE HAXOAIIUXCS TOJ
JIaBJICHUEM Ta30B.

3. 3amuTa OT UICTOYHUKOB TEIJIOBBIX M3IYYEHUU. DTO BAXKHO VIS CHUXKECHHUS
TEeMIIepaTypbl BO3AyXa B TOMEIICHUH U TEIJIOBOTO 00IydeHUs: pabOTarOIIUX.

4. YCcTpOoiCTBO BEHTUIISIIUUA U OTOIUICHMS, YTO UMEET OOJIbIIIOE 3HAUEHUE NSt
03JI0POBJICHHS BO3IYIITHOM Cpeibl B MPOU3BOJICTBEHHBIX TTOMEIICHUSX.

5. IIpumeHeHune CpeicTB UHAUBUIYAJIbHOW 3aIUTHI.

3ananue Kk padore

OuennTe mapamMeTpbl MHUKpPOKIMMaTa Ha paboyeM MecTe W IepeUUCIuTe
MEPOIPHUATHS 110 UX HOPMAJIM3AINK C Y4ETOM KaTEeropuu padoT.

A) Y4yactok TecTupoBaHusi 000pyI0BaHUS B XOJIOAHOE BpeMs rojia

T=15°CW=80%V=0,8m/c

b) Cknag mnoaynpoBOAHUKOBBIX MAaTe€pUaloB, MHKPOCXEM U APYIHX
PaTMOKOMILICKTYIOIIMX B TEIUIBIA MEPUOJ TOJ1a

T=32°CW=40%V =0,1 m/c

B) Ilomemenus nemMoHTa)ka U MOHTa)ka JBUTaTejeld B XOJOIHBIM IEpPUO/I
rojaa

T=17°CW=75%V=0,3 m/c

I') Ilomemenne s pa3MeIIEHUs] CPEJCTB BBIYUCIUTEILHON TEXHUKU B
TETUJIbIMA MIEPUOJ TOJa



T=28°CW=280%V=0,8M/c

J1) [lomemenust pacacoBku, 3aBepTKU, YIIAKOBKH B XOJIOJAHOE BpEeMs roa

T=19°CW=280% V =0,8 m/c

E) [loacobnoe nmomernienne B MOKOJIHHOM HIIM TOJBAJIBHOM 3Ta)KaX B TEIJIOE
BpeMs Toa

T=10°CW=85%V=0,1 m/c

K) Jlaboparopuu oOiiereopeTuyeckoro (001eodpa3oBaTeIbHOI0) Mpohus
B XOJIOJHOE BpeMs rojaa

T=27°CW=40%V =0,2m/c

3) Toprosesiii 3a71 B TEIJI0€ BPEMS rojia

T=28°CW=40%V=0,5wm/c

Iopsinok BeIMOJIHEHNSI padOThI

1. BriOpaTh BapuaHT 3a/1aHUS.

2. JIns KaKIoro yyacTka:

2.1. Onpenenuth KaTErOpUIo TPya

2.2. CpaBHUTH [JaHHBIE IIAPAMETPbl MHUKPOKJIMMATa C ONTUMAaJIbHBIM
3Ha4YCHUSIMU (CM Tao.)

2.3. Onpenenuts BUJl BEHTUJISLUHM, KOTOPbIH HEOOXOJAMMO HMCIOJIH30BAaTh B
JTAHHOM TOMEIICHUHT

2.4. IlepeuncnuTh MEPONIPUATHS IO HOPMATIM3ALUN KIMMAaTUYECKUX YCIOBUN

3. 3HaTh OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI

3.1. Kakne noka3aTenu XapakTepU3yHOT MUKPOKIMMAT B IMPOU3BOJICTBEHHBIX
MTOMEIICHUSX ?

3.2. Or kakux (aKTOPOB 3aBUCAT ONTHUMAJbHBIC W JIOMYCTHMbBIC 3HAUCHUS
MoKa3aTeaed MUKpOKIMMara?

3.3. Uto Takoe TepMOpETYIALMS OpraHu3Ma 4yejioBeKa?

3.4, Kak BIMAIOT TIOKa3aTE€Id MUKPOKJIMMATa Ha TEPMOPETYIISIHUIO
opranuzma’?

3.5. B uem cocTouT NpUHIMI HOPMHUPOBAHUS MMOKAa3aTesiel MUKpOKIUMaTa?

3.6. Kakue mnokazarend MHKPOKIMMATAa MPOU3BOJCTBEHHOIO IMOMEIICHUS
HOPMUPYIOTCA?

3.7. Yto Ttakoe kateropusi pabotr? Ha Kakue KaTteropuu MOAPA3AEIAIOTCS
paboThI B 3aBUCUMOCTH OT OOIIMX SHEPro3arpaT opraHu3Ma yeiaoBeka’?

3.8. Ha xakue mnepuoisl AENHUTCS TOJ NMPU HOPMUPOBAHHMM TOKa3aTesei
MukpokiauMara? Kakoil mapaMerp sBISI€TCA KPUTEPUEM B ONPEACIICHUHU IMEepUoja
roja’?

3.9. Kakue mpuOopbl HCTIONB3YIOTCS IJIsI U3MEPEHHS TEMIIEPATYPhI

3.10. YcTpolcTBO acupalimOHHOr0 IcuxpoMerpa AccMmana.

3.11. Kakue npuOoOpbl UCHOJB3YIOTCS ISl U3MEPEHUS] CKOPOCTH IBUXKECHHS
BO3/lyXa.



IIpakTnueckas padora Ne7
Tema: Pacuer rpy30moapEMHOCTH aBTOKpPaHa B 3aBUCIMOCTH OT BbLIIETa CTPEIHI. (2
qaca)

Leab padoThi: oTpaboTaTh O€30MaCHbIC HABBIKU M MPUEMBI IO pacUeTy BbLIETA
CTpeJbl aBTOMOOHMIIBHOTO KpaHa.
Teopernyeckue cBeeHUs
1. Ilo KOHCTPYKLIMU KPAHBI JENATCS HA TPU TPYIIIIHL:

- CTPEJIOBOIO THUIIA,

- MOCTOBOTO THIIA,

- KpaHbI C HECYIIIUMHU KaHATaMH.

2. 1o moABM>KHOCTH KpPaHbI pa3AeisAtoT Ha:

- cTanioHapHbIe (IPUCTABHBIC, TIEPECTAaBHBIC, CAMOITOTbEMHBIC),

- IEPEJIBUKHBIC (CAMOXOHBIE).

3. [TepenBuxHbIe KpaHbI JOJIKHBI o0naaarh CJIeIYIOLUMU
AKCILTyaTallMOHHBIMU KaueCTBAMH:

- OOJNBIION MaHEBPEHHOCTHIO M HE3aBUCHUMOCTBHIO TIEPENIBIDKCHHSI Kak B
npeenax CTpOUTEIBHOMN TJIOMAIKN, TAK U MEXKIy HUMH (aBTOHOMHOCTb ),

- BO3MOKHOCTBIO WCIIOJTB30BAHUS Ha Pa3TUIHBIX paboTtax
(YHUBEpCAJIbHOCTD),

- MUHUMAJIbHBIM 00BEMOM M TPYJAOEMKOCTHIO MOHTaXa M IEMOHTaka CaMOTO
KpaHa u

B cocraB pabouero o0opysoBaHus BXOJAT CTPEIOBOE, OAlIEHHO-CTPEIOBOE
000pyZI0BaHUE U TPY303aXBATHBIC OPTaHbI KPIOKOBBIE MOJABECKH).

CaMOCTOSITENBHYIO TPYIITY KPAaHOB CTPEJIOBOTO THIA COCTABIISIOT OAllIeHHbIE
KpaHbl, HauOoJiee pAacCIpPOCTPAHCHHBIE TMPH BBIMOJHEHUU PA3IMYHOTO POJa
MOHTaXHBIX paloT.

OTIMYATETEHBEIMU OCOOCHHOCTSIMH MX SIBIISTFOTCSI:

- IOJBEM IPY30B HAa 3HAYUTEIIbHYIO BHICOTY

- MOOWJIBHOCTD

- BBICOKAsI IPOU3BOUTEIBHOCTD

- BO3MOXHOCTh IIMPOKOTO MAaHEBPUPOBAHMS TPy3aMH B TOJCTPEIIOBOM
MIPOCTPAHCTBE.

[lepenBukHBIE  CTPENOBBIC  KpaHbl  SBISAIOTCS  CBOOOJHO-CTOSIIIMMHU
Ipy30I0bEMHBIMIA MAaIlIMHAMU, B CBSI3M C YEM TPU IKCIUTyaTaIluH, TIPEKIIE BCETO,
JIOJDKHBI OBITH OOECTIeYeHBI YCJIOBHS, TApAaHTUPYIOIINE YCTOMYMBOCTh. Bo Bpems
paboThI KpaHbl MOJBEPTAIOTCS JEHCTBUIO CHJI, CTPEMSIIUXCS U3BMEHHUTH €ro padbodee
MOJIOXKEHUE Ha OMopax ¢ TMPU  OMNPEIACICHHBIX YCIOBUSAX  OMNPOKUHYTD.
OnpoKUABIBAIOIINI MOMEHT CO3/IA€TCS B PE3yJIbTaTe NCUCTBHUS BHEIIHUX HArpPy30K,
MPWIOKEHHBIX 3a MPEJeIaMu ¢ OIMMOPHOTO0 KOHTypa KpaHa. Y CTOWYMBOCTH MPOTHB
OMPOKUABIBAHUS 00ECIIEUNBAETCSI COOCTBEHHBIM BECOM KpaHa.



[lenTp TsKECTHM KpaHa HAXOOUTCA BHYTPH OIOPHOTO KOHTYpa, CO3/1aBas
OTHOCHUTEJILHO MOCIEHEr0 YECPKUBAIOIIUNA MOMEHT.

Ycemoniuueocmo kpanoe.

K BHemHUM Harpy3kaM OTHOCSTCS:

- IOJTHUMAEMBIN TPY3;

- HHEPIMOHHBIC U IEHTPOOEKHBIEC CUJIBI;

- BETPOBBIE HATPY3KHU.

Jlist Ge3omacHOM paboOThl KpaH MAOJKEH 00J1a/aTh YCTOWYUBOCTBIO MPHU
TOO0BIX KOMOMHAITMSAX BHENIHMX HArpy3ok. Hampumep, B CONMpOBOAMTEIHLHOMN
JOKyYMEHTAIlMM K OallleHHOMY KpaHy (B MacmopTe) YyKa3bIBaeTCsl JOMyCTUMast
pacueTHas CKOpPOCTh BeTpa (Harpys3ka), a TakKe JOIMYCTUMbBIM BETPOBOM paiioH
yCTaHOBKM KpaHa. CKOpOCTh BeTpa JUisl KaXJOro pailoHa SIBJISIETCS TEPEMEHHOMU
BEJINYMHOW, 3aBUCAIIEN OT BBICOTHI HaJl IOBEPXHOCTHIO 3EMIIH.

B macnopre kpaHa Takke yKa3bIBaeTCs JIONMycTHMas MpH paboTe CKOPOCThH
BeTpa Ha BeicoTe 10 M.

JI71s1 yCTOMYUBOCTH KpaHa B HepaboyeM COCTOSIHUM OOJIbIIIOE 3HAYCHUN UMEEeT
MaKCHUMaJlbHasi CKOPOCTh BETpa B paiiOHE €r0 YCTAHOBKH.

Yempoiicmea ona dezaeapuiinoit u 6ezonacnoit padoomel.

Jiss  Oe3aBapuiiHOM W 0Oe3omacHOM  pabOThl  KpaHbl  CHAOXaroT
MPEIOXPAHUTENLHBIMU U OJIOKMPOBOYHBIMU ycTpoiicTBamMu. [lo HazHayeHUIO 3TH
YCTPOMCTBAa MOXHO Pa3JEIUTh Ha:

- YCTpOWCTBa, OOecHeunBaIoONue YCTOMYMBOCTh KpaHa (OrpaHUYUTENH
rPY30MO0IbEMHOCTH U TPY30BOTO MOMEHTA, IPOTUBOYTOHHBIE 3aXBaThl, TYIMKOBHIC
yHOpPBI U Jp.)

- IpuOOpPhI, CUTHAIM3UPYIOLINE O COCTOSHUM YCTOWYMBOCTH (aHEMOMETpHI,
yKa3aTelld BbUIeTa KproKa U JIp.),

- IPUOOPHI CUTHATU3AIUK (3BYKOBBIE, CBETOBBIC U JIP.)

- YCTPOMCTBa, MPEayNpexaatoNue caMo3ayCcKk KpaHa (HyseBasi OJIOKHpOBKa
KOHTPOJIEPOB),

- mpuOopbl I 3alMTBl  dJEKTpoJaBHrareneit  (pene,  IUIaBKUE
MpeoXpaHUTENIU, aBTOMATHI U JIp.),

- 3a3€MJISIOIIHNE YCTPOMCTBA.

I'py3, Mmacca koToporo OJu3Ka K JOIyCKaeMOMY JJisl TaHHOTO BbUIETA KPIOKA,
NoAHMMAIOT B JBa mpueMa. CHauvana rpy3 moaHumaer Ha Bbicory 100 mMm ot
IJIONIA/IKU, TPOBEPSIOT YCTOMYMBOCTh KpaHa, JACHCTBHE TOPMO30B, KadyeCTBO
CTPOIIOBKU W TOJBECA Tpy3a; 3aTeM €ro omyckaeT Ha 3emunto. [locie B Toro rpys
MOJHUMAIOT Ha 3aJaHHbIi MOHTAaXHBIM YpOBeHb. llepememiaemblii rpy3 B
MPOCTPAHCTBE [OJDKEH OBITh TOJHAT BBHIIIE BCTPEUAIOMIMXCS KOHCTPYKIUN U
MpeaMETOB He MEHee YeM Ha | M, a Ha MOHTaXHOM TUIOIIAJKE TPy3 MPOHOCIT HaJ
YJIOKEHHBIMU KOHCTPYKIIUSIMU Ha BbicoTe He MmeHee ueM 0,5 M. Bocmpemraercs



npeObIBaHUE HA KpaHE U B TOHE €ro ACHCTBUS JIOJEH, HE UMEIOIINX OTHOILIEHUS K
paboTe KpaHa.

[lepememienue rpy30B W cCTpenbl Haj paboynMMM HE paspeliaercs, 3a
UCKJIIOYEHUEM TEX CJIy4yaeB, KOTJIa 3TO BBI3BAHO OCOOBIMU MPOU3BOJCTBEHHBIMHU
yCIOBUSIMU. JI7si 3TOro HEOOXOAUMO THCHbMEHHOE pa3pelieHue pPyKOBOJCTBA
MOHTaKHOM opranuzauuu. [Ipu nmogbeme M nepeMemnieHuu rpy30B HaJl y4acTKaMH,
rae HaxoAsTcss pabodue, MAIIMHUCT MPEIYNPEKTAET UX YaCTbIMU 3BYKOBBIMU
CUTHaJaMHU.

I'py3 noimkeH moAHUMATHCS TOJIBKO IIPU BEPTUKAILHOM MOJIOKEHUH KPIOKA U
IPY30BOr0 MojKcHacTa. 3anpemaercs NoATaCKUBaTh IPy3bl 110 3€MJI€ KPIOKOB KpaHa
pU KOCOM TIOJIO)KEHMHM KAaHATOB, TaK KaK 3TO YBEJIUYMBAET IUICUO JEUCTBUS
OMPOKUBIBAIOIIETO MOMEHTA U MOXET MPUBECTH K MOTEPE YCTOUUUBOCTH.

Kauano mogbema rpy3a v €ro TOPMOKEHUE JOJIKHBI OBITh IUIABHBIMU BO
n30exaHre yBEIMUCHUSI MHEPLIIMOHHBIX HAIPY30K Ha Kpas.

MarmuHucT 00s13aH npekpaiiate padboTy Ha KpaHe MpHu:

- noJtyueHuu curaaia "Cromn' He3aBUCUMO OT TOTr0, KTO MOJ1ajl CUTHAI,

- OJTyY€HUU CUTHAJa MPOTUBOPEUAT IO MpaBUIaM TEXHUKHU O€30MaCHOCTH;

- TpeOOBaHUM MOJIHSTH TPY3, Macca KOTOPOr0 HEM3BECTHA MAIIIMHUCTY;

- nehopmManuu KOHCTPYKIUI CTPEIbl, OAIIHU, T'YChKE;

- 00pbIBE TIPS KAHATOB WJIH MOJOMKE MEXAHUKE;

- 0TKa3a B pab0Te OrpaHUUUTENIEH I 3ByKOBOTO YCTPOMCTBRA,;

- OTCYTCTBHUH OCBEIIICHUSI TPU pabOTE B HOUHOE BPEMSI;

- BHE3alTHOM BO3HUKHOBEHHWU BeTpa Cujiol Oojee 6 OaioB, CHUIBHOM
CHEromnaje Wil TyMaHe.

CoBMmelieHrde OTIENbHBIX JIBMDKEHUM KpaHa JIOMYCKaeTcs B TOYHOM
COOTBETCTBHS C UHCTPYKITUEH MO IKCILUTyaTalliy KpaHa U TOJbKO B 30HE BUJIMMOCTH
MAaIlIUHUCTA.

He pomyckaercs ycraHaBiuMBaTh KpaHbl Ha IUJIONMIAJIKAX C  YKIOHOM,
MPEBBIIAIOIIEM YKa3aHHBIE B ACIIOPTE.

[lepen mepemerieHueM KpaHOB CTpeJia JOJDKHA OBITH YCTAHOBJIEHA BJIOJb
nyti. Ha Bpemsi OosbliMx mepepblBOB B paboTe OallleHHbIE KpaHbl MEpPeBOAa Ha
CHEeIUalIbHBbIA YYacCTOK pPEJIbCOBOIO IMYTH, YJOXKEHHBIA CTPOr0 TOPU30HTANIBHO;
3aXBaThl XOJOBOM YaCTH KpaHa JOJDKHBI OBITh 3aKPETUICHBI 38 PEIIbCHI.

Bonpioe 3Hauenue mnisg 06e30macHOCTH PabOThI TPY30MOABEMHBIX MAIIHH
MMEET aBTOMAaTH3allUsl psia ONepaluu: MyCKa W OCTAHOBKH 3JIEKTPOIBUTATEIEH,
pEryJIMpOBaHHE CKOPOCTH B 3aBUCHMOCTH OT Beca MOJHUMAEMOTrO Tpy3a, 3alIHUThI
MEXaHHU3MOB OT aBapuii, IEPErpy30K U T. II.

[Ipyyusbl aBapuu. bosibiiasgs 4YacTe aBapud M HECYACTHBIX  CIIy4acB

NPOUCXOAUT B pe3yibTaTe HApPYIICHWsS MAIIMHUCTAMHU TPaBWI  TEXHUKH
0e30macHOCTH MpHU pabOTe, TPAHCIOPTUPOBAHUS U OOCTYKUBAHUM TEXHUKH.



K rpyObIM HapylieHHsIM NpaBUil SKCILUIyaTalldd OTHOCSTCS Ieperpyska u
HENpaBWJIbHAsl YCTAaHOBKAa MalluHbl. PaboTa mpu HEMCHpaBHBIX MEXaHU3Max, He
OTPETYJIMPOBAHHBIX TOPMO3aX, OTKJIIOUEHHBIX HpuOopax O€30MacHOCTH - TaKKe,
MIPUBOJIUT K aBAPUSIM.

ABapus ObIBalOT TpPH MOJb30BAHUM HEUCIPABHBIMU T'PY303aXBAaTHBIMU
MPUCIOCOOJICHHOW M TPU HENPAaBWIBHOM HX MOHTaXe, H3-3a HEMpaBUIbLHOTO
BBIOOpA CKOPOCTU JIBUYKEHUS U M3-3a TOTO, YTO MALIMHUCT TP MAaHEBPUPOBAHUH HE
y4enl 0cCOOEHHOCTH KpaHa U OKPY’Karolie 00CTaHOBKHU.

3aganmue 1.
1./laTh onpeneneHre BbIIETa U BHICOTHI OIbEMA.

2. B 3aBHCHMOCTH OT pa3mMepa TPAaHCHOPTHBIX CPEACTB U CKJIAJ0B C yYETOM
palMoOHaIbHON CXEMbI YCTAHOBKHM KpaHa Ha IIyHKTE rpy301epepaboTKU ONpPEAeIIsioT
BbUIET A = ar + a2 + ab - 0,5 a 4 u BBICOTY MO TbEMa KPIOKa aBTOMOOMIIBHBIX KPaHOB
H=+x2 +x3 + x4 + x5, rae ax - LIMpuHa TPAHCIIOPTHOTO CPEACTBA WM ILITAOES;
a2 - IpOCBET MEXK/y BHICTYNAIOIIEH YacThIO KpaHa (IOBOPOTHOM MmIaT(opMon Uin
BBIHOCHOW OMIOPOi1) U TPAHCHOPTHBIM CPeJICTBOM (1ITadenem);a3 - pacCTOSIHHUE
MEXy OCBIO BpallleHUs1 TOBOPOTHOM MIIAT(OPMBI U €€ BBICTYIAIOIIEH YaCThIO WK
BBIHOCHOM OTIIOPOM;

a4 - MpHHA rPy30BOro MecTa; X1 - BBICOTA CTPOIYIOIIETO YCTPOICTBA (3aBUCUT OT
LIMPHUHBI ¥ JUIMHBI TPY30BOr0 MECTA); X2 - BBICOTA I'PY30BOT'0 MECTA; X3 - POCBET
0€30M1acCHOCTH MEX/1y TPY30BbIM MECTOM U BEPXHEH MIOCKOCTHIO TPAHCIIOPTHOTO
CpeICTBa WM 1ITadess; x4 - BBICOTa MOrpy3KU TPAHCIIOPTHOTO CPEACTBA
(tomyckaemast ero rpy30mno beMHOCTBIO U TPAHCIIOPTHBIMU rabapuTaMu)

win mTadens; X5 - BbICOTa TPaHCIOPTHOTO cpesicTBa. BricoTy norpysku
TPaHCIOPTHBIX

cpencTB x4 (3aBUCUT OT IPY30MOABEMHOCTA aBTOMOOMIIS K MacChl TPy3a) U BBICOTY
CTPOIIOBKH I'PYy30B X1+ X2 OnpeaenstoT pacyeToMm.

KonTpoJsbHBIE BONIPOCHI:

1.Kakum criocoOoM BbI y3HAETe Ipy30M0IbEMHOCTh CTPOIOB?

2.Yewm siBnsieTcs rpeidepHbii 3axBat?

3.I'1e IpUMEHSIIOTCSI MATHUTHBIE 3aXBaThI?

4.be3 Kakoro ycTpoicTBa rpy30Bble KPIOKH HE JOIYCKaloTCs K padoTe?



IIpakTuuyeckas padbora Ne§
Tema: CocTaBneHne CXemMbl CTOSTHKH aBTOKpaHa BOJU3H KOTJIOBaHA U TPAHIIIEH.
CocraBneHue CXxeMbl CTOSTHKA aBTOKpaHa BOJIM3U JMHUU dJiekTponepenad.(1 yac)

eab padoThl: Y3HATh KaK MOJATrOTaBIMBATH KpaH U MEXaHU3MBI K padoTe. M3yunth
yIIpaBJIeHUE KPaHOM TIPH IMPOU3BOACTBE PaObOT BOJM3HM KOTIOBAHOB, TPAHIIICH U JIMHHUI
ANIEKTpOIEpeaad.

Teopernyeckue cBeIeHUA

CtpenoBble KpaHbl Ha Kparo 0TKOCA KOTJIOBaHA (KaHaBbl) JTOJKHBI OBITh
YCTaHOBJIEHBI C COOIOJIEHUEM PACCTOSHHA.

[Tpu rmyOune KoTIOBaHA O60JIee 5 M ¥ IPH HEBO3MOKHOCTH COOJTIOICHUS
pPacCTOSIHUM, OTKOC JI0JDKEH OBITh YKperieH B cooTBeTcTBUM ¢ [ITTPk. ¥YcranoBka
KpPaHOB U OIACHBIE 30HbI, BO3HUKAIOIIKE MPHU €ro padore.

VYcTraHoBKa KpaHOB JOJKHA MPOU3BOJIUTHCS B COOTBETCTBUU C ITPOEKTOM
npou3BojcTBa padoT. [Ipu ycTaHOBKE KpaHa Ha Kpalo TpaHIIEeHu WM KOTJIOBaHa
HY>KHO COOJII0/1aTh 0€30TacHbIE PACCTOSHUS, MPUBEACHHBIC B Ta0. 3.

CrpenoBbie KpaHbl Ha Kparo OTKOCA KOTJIOBaHA (KaHaBbl) JOJIKHBI OBIThH
YCTaHOBJIEHBI C COOJIIOJIEHUEM PACCTOSIHUM, yKa3aHHBIX B Ta0. 3. [Ipu rimyOune
KOTJIOBaHa 0osiee 5 M ¥ IpH HEBO3MOKHOCTHU COOJIIOJIEHUS PACCTOSIHUM, YKa3aHHBIX
B Ta0JI. 5, OTKOC AOJOKEH OBITh YKpermieH B cooTBeTcTBUU C [ITTPK.

Tabmuia 3

MuHMAaJIbHOE PaccTOsIHUE (B M) OT OCHOBAHMSI 0TKOCA KOTJIOBAHA
(kaHaBbI) 10 OCH OJIMKANIIKNX ONMOP KPaHA NIPY HEHACHINIAHHOM ITPYHTe

HauMenbiliee JONYyCTHMOE PACCTONHHE
[y (M) or ocHOBaHHMA OTKOCA KOTJIOBaHA
no Oupkadued onopbl KpaHa

ZBANBARG—

I'imy6buna I'pyHT (HeHaCBIUTHOM)
KOJIOBaHa, | [eCYaHbIH M | Cyriecda- | CYITIMHHC- | TIIMHUCTEIA | JIeCCOBOM

M rpaBUAHBIA HBIA ThIA CyXOH

1 1,5 1,25 1,0 1,0 1,0

2 3,0 2,4 2,0 8 2,0

3 40 3,6 3,25 LTS 20D

4 5,0 44 40 3,0 3,0

5 6,0 5,3 4,75 3.5 3,5

[Ipumeuanue - [Ipu rinyOrHe BbIeMKH 00Jiee 5 M pacCTOSIHUE OT OCHOBAHUS
OTKOCA BBIEMKH /10 OJMDKaWIINX OMOP KpaHa ONPEIEIIeTCs PACUETOM.
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PABOTA BBEMN3N OTKOCOB TPAHWEN, KOTNOBAHOB
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. Tycennummn

IMopsiok Npou3BoaACTBA PadOT CTPEJIOBBIMH KPAaHAMH
B0.1M3u BO31yIIHOM JTMHUM JIEKTPOIEePeaayn.

[Tpou3BoACTBO pabOT CTPEIOBHIMU KpaHaMHU Ha paccTossHu MeHee 30 M oT
MOIbEMHOM BBIIBUKHOM YaCTH KpaHa B JIIOOOM €€ TOJIOKEHUH, a TAKXKE OT Tpy3a J0
BEPTUKAJILHOM TUIOCKOCTH, 00pa3yeMoil MpOoeKHUe Ha 3eMITI0 OJMKaNIIero
IIPOBO/Ia BO3YIIHOM JIMHUM 3JIEKTPONEepeauu, HAXOASIIEHCs 0] HApsKEHUEM
oosiee 42 B, 70KHO TPOU3BOIUTHCS IO HAPSIAY-TOMYCKY, OMPEICISIONIEMY
Oe3omnacHble yCIOBUs padboThl, (hopMa KOTOPOTO MPUBEICHA B IPHIIOKEHUH 19.
[Topsimox opranuzanuy NpOU3BOCTBA pabOT BOJIM3H JTUHUH JEKTPOIEpeIadH,
BBIJIa4M Hapsia-I0MyCcKa U HHCTPYKTaKa pab0unX JIOKEH YCTaHABIUBATHCS
npuUKa3aMu Biajesblla KpaHa U MPOU3BOAUTENS paboT. Y ciloBuUs O€30MaCHOCTH,
yKa3bIBaeMbl€ B HapsAe-A0IycKe, 10JKHbI cooTBeTcTBOBaTh ['OCT 12.1.013-
78.CCBT. CtpoutensctBo, DiekTpode3onacHocTb. O01me TpeboBaHus;
[TpaBunamu I1b 10-382-00. Bpemst neticTBus Hapsiia-I0ImycKa ONpeaesieTCs
OopraHu3anuer, BeIaaBIed Hapsaa. Hapsa-1omyck JoKeH BbIIaBaThCS KPAHOBITUKY



Ha pyKU nepes HadaiaoM padoTsl. KpaHOBIIMKY 3anpeniaeTcs caMOBOJIbHAS
yCTaHOBKa KpaHa JJisi paOoThl BOJIM3H JTUHUH 3JIEKTPONEPEIauH, O YEM
JieJIaeTcs 3aMuch B MyTeBOoM Jincte. PaboTa kpaHna BOIM3H TUHUH 3JIEKTpONEpe aun
JOJIKHA TTPOU3BOIUTHCS MO HENOCPEACTBEHHBIM PYKOBOICTBOM JIMIIA,
OTBETCTBEHHOTO 3a 0€30I11aCHOE MTPOU3BOJCTBO padbOT KpaHAMH, KOTOPOE TaKKe
JOJDKHO yKa3aTh KPaHOBIIUKY MECTO YCTAaHOBKHM KpaHa, 00€CIIEUUTh BBIIIOJHEHUE
IPEeyCMOTPEHHBIX HapsI0M-/I0IIyCKOM yCJIOBUI paOOThl U IPOU3BECTH 3alKCh B
BaXTEHHOM >KypHaJle KpaHOBIIMKA O pa3peiieHuu padotsl. [Ipu npousBoacTee
pabOThI B OXpaHHOW 30HE JJMHUU 3JIEKTPONEPEIady WIH B MPEJEIaxX pa3pbIBOB,
yCTaHOBJICHHBIX [IpaBriiaMu 0XpaHbl BBICOKOBOJIBTHBIX AEKTPUUYECKUX CETEH,
HapSI-AO0MYCK MOXET ObITh BBIJAH TOJIBKO IIPU HAJMUWHU pa3pelIeHHs] OpraHu3aluy,
AKCIUTYaTUPYIOLIeH TUHUIO dNIeKTporepeaadn. PaboTa cTpenoBbIX KpaHOB MO
HEOTKJIFOUEHHBIMU KOHTAaKTHBIMU ITPOBOAAMH FOPOJICKOIO TPAHCIIOPTA MOXKET
IPOU3BOJUTHCS MPU COOIIOIEHNUN PACCTOSIHUS MEXKIY CTPEJION KpaHa U
KOHTaKTHBIMHU ITpoBoaMu He MeHee 1000 MM npy yCTaHOBKE OTPaHUYUTEIIS
(ymopa), He TO3BOJISIFOLIET0 YMEHBIINTh YKa3aHHOE PACCTOSIHUE MPU NOIbEME
ctpensl (cormacHo ¢1.9.5.17 IlpaBu [1b 10-382-00). B cootBeTcTBHY C
TpedoBanusimu cT.7.2.5.3 CHull 12 ycraHOoBKa aBTOMOOMIIBHOTO KpaHa B OXpaH HOM
30He JIOII Ha BBIHOCHBIE ONIOPHI M OTLEIUVIEHUE CTPOIIOB NEPE MOIBEMOM CTPEIIbI
JIOJKHBI OCYILECTBIIATHCS] HEMOCPEACTBEHHO MAIIMHUCTOM ( KPAHOBIIIMKOM) KpaHa
0e3 npuBJeUeHUs CTponalbIIUKOB. [lopsaok paboThl KpaHOB BOJIU3U JIMHUU
AIIEKTPOIEpEayH, BHITOJHEHHOW THOKIM KabeneM, onpeensieTcs BIageiblieM
JUHUY.
KonTpo/bHbIE BONIPOCHI:

1. Ha3BaTh ykj0H paboyelt miomaaKku

2. IlepeurcnuTh TUITBI TPYHTOB

3. B cooTBETCTBHH € KAKUM HOPMATHBHBIM JIOKYMEHTOM IIPOU3BOJIUTCS
YCTaHOBKa KpaHa?

4. Kak 1omkHa Ipou3BOAUTHCS YCTAHOBKA aBTOMOOMIBHOIO KpaHa JIjIst
BBITIOJIHEHUS CTPOUTEIILHO-MOHTXKHBIX pabOoT?

5. CormnacHo KakuM HOPMATUBHBIM JJOKYMEHTaM MPOU3BOJIUTCS YCTAHOBKA
kpana BOm3u JIDII?

6. Kakoit mokyMeHT gaeT pa3penieHue Ha Iporu3BOACTBO padboT BOm3u JIDIT?
/.HazoBuTe paccTosiHrE IPU KOTOPOM MOXKET MPOU3BOAUTHCS paboTa
CTPEJIOBBIX KPAHOB IOJI HE OTKIIOYEHHBIMU KOHTAKTHBIMU IIPOBOJAMU TOPOJICKOIO

TpaHCHOpTA.
8. Kak npou3BoauTcsl ycTaHOBKAa aBTOMOOMIIBHOTO KpaHa B OXpaHHOM 30HE
JIDII Ha BBIHOCHBIE ONOPHI U OTLEIUIEHUE CTPOIIOB HEPE MMOBEMOM CTPEIBI?
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