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BBenenue

HucturuimHa «be30nacHOCTh )KU3HEASSTEILHOCTHY OCBaUBAETCs CTyAeHTaMH B TeueHue 81 yaca.
Yacte storo Bpemenu (40,5 4acoB) OTBOIUTCS Ha CaMOCTOSITENIBHYIO, WJIM BHEAYAMTOPHYIO, paboTy
CTYAEHTOB, Apyras 4acTh (40,5 gacoB) — 310 ayauTOpHBIE HOPMBI PabOTHI (JIEKIIMOHHBIC, IPAKTUYECKHE U
nabopaTopHbIe 3aHATHS ), KOTOPhIE OPTraHU3YIOTCSI HETIOCPEICTBEHHO MPErnoAaBaTeieM.

JlabopaTroHoe 3aHsTHE sBIsAETCA BaxkHehmed Qopmoit ycBoeHus 3HaHWUK. OUEBHIHBI TPH
CTPYKTYPHBIE €r0 YacTu: MpeaBapsromas (IMOArOTOBKA K 3aHATHIO), HEMOCPEACTBEHHO cama pabora
(BBITIOJIHEHUE MPAKTMYECKOM 4YacTW) W 3aBepuiaromas 4acTtb (paboTa CTYAEHTOB IO YCTPAaHCHHIO
O0OHAPYKUBIINXCS MPOOEIIOB B 3HAHUSX ).

JlaGopaTopHOe 3aHATHE SBISETCS CPEACTBOM MPOBEPKH 3HAHUMA, OTPAOOTKU MPAKTHUYECKUX HABBIKOB
o JucHUIUIMHE. Boinonuss nabopaTopHyio paboTy, CIylIaTeldd JOJKHBI MOKa3aTh YMEHHUE BBIJICIUTH
OCHOBHBIE TOJOXEHUS, U3yYUTh UX JEHCTBUE HA MPAKTUKE, a TaKXKe JeaTh MPAKTUYECKU 3HAYMMbIC
BBIBOJIbI U3 TEOPETUYECKUX MOTOKECHUIA.

Ko BceM 1abopaTopHbIM 3aHATUSM JaH MepedeHb HauOoliee BaXKHBIX BOMPOCOB, HEOOXOTUMBIX ISt
YCBOGHHUSA, a Tak)Ke MPHUBEIEH CIUCOK OCHOBHOM M JOMONHUTEIBHON JUTEpaTyphl, HEOOXOIUMOM s
U3yUYCHHUS.

JI7ist BBITOJTHEHHS J1Ta00paTOPHO PabOThl HEOOXOAMMO BECTH KOHCHEKT B OTACIBHOM Terpamu. Takoi
KOHCIIEKT MOET OBITh B (pOpMe IIIaHa C OMUCAaHKE e paboThl, OCHOBBIHX MaTepUajioB U 00OPYIOBaHM,
OKCIIEPIMEHTA U BBIBOJIA.

Ecnu cnymarens He BBIMTOIHUI Ta00PaTOPHYIO paboTy MIIH MPOITYCTHII €r0 MO KaKOW-TO MpUYrHE (B
TOM YHCJIE U TI0 0OJIE3HN), OH 00513aH BO BHEYPOUHOE BpeMs 0TpabOTaTh €€ OTUUTATHCS Tepe]
npenojaBaTenieM, BeAyIIUM 3aHsTue B rpymme. [Ipy BO3SHUKHOBEHUH TPYAHOCTEH MpU U3y4EeHUHU Kypca,
HEOOXOIUMO MOCETUTh KOHCYJIbTAIIMIO MPEToaBaTesl, BEAYIIEro 3aHATHs, B COOTBETCTBUH C Ipadukom
KOHCYJIbTAIIMI, KOTOPBI NMEETCS Ha KaeIpe TEXHOJIOTHUU MPOAYKTOB ITUTAHUS U TOBAPOBEICHUS.



JlaGoparopHas padora Ne 1
Tema: Onenka napaMeTpoB MUKPOKJIMMATA pado4uX MecT.
Llenv padomer: ocBOUTH MPUOOPHI MO OI[EHKE MUKPOKINMATA; HAYYUTHCS OOBbEKTUBHO OIICHUBATH

(hakTOpBI OKpPYKAIOIIEH Cpeibl U MOIH30BATHCS HOPMATHBHBIMU JJOKYMEHTAMH.
Dopmupyemoie komnemenyuu: YK-8.

Teopemuueckas uacmeo: I/ICCJ'IC,I[OBaHI/Ie " OLCHKAa MUKPOKJIMMAara HOMeH_IeHI/Iﬁ MNpEACTABIIACTCA OHHOI;'I nus3

BO)XHEHIINX MMPAKTUYECKUX PabOT B CBA3U C TEM, YTO MUKPOKJIMMAT OKa3bIBaeT BIMSHUE a0COJIOTHO Ha
BCEX JIIO/IEH, BHE 3aBUCHMOCTH OT BO3pacTa, I10J1a, NMPO(pEeCCHOHATIBHON NPUHAUICKHOCTH, B OBITY U Ha
IIPOU3BOJICTBE.

HebnaronpusTHelii MUKpOKJIMMAT (IEPErpeBaIOIINM WM OXJIaKAAIOLIUI), YrHETas 3allUTHBIE CHUJIbI
OpraHu3Ma, MOXET YCYT'YOUTb CTENEeHb BIHMSIHUS HAa OpPraHU3M JAPYIUX HPOHM3BOJCTBEHHBIX (DAKTOPOB,
Harpumep, yMa, BUOpaluu, XUMUYECKHX BEIECTB U T. 1.

OcCoOEHHOCTH HOPMHPOBAHHUSI TapaMEeTPOB MHKPOKIMMAra TaKOBBI, YTO [UIi HHUX, Hapsamgy ¢
JIOITYCTUMBIMU BIIUSTHUSIMM, YCTAHABJIMBAIOTCSA €IIE U ONTUMAJIbHbIE COYETAaHUSI OCHOBHBIX IapaMeTpoB (t°,
CKOPOCTH JIBUKEHUS, OTHOCUTENBHOM BJIQXKHOCTU BO3/1yXa).

MuKpOKIUMAT — 3TO COCTOSHUE (PU3MUSCKUX MApaMETPOB BO3IYIIHOH O0OOJOYKK 3eMITn
(atMocdepsl), KOTOpasi B OIpPEICIICHHBIA MOMEHT BPEMEHH W Ha ONPENETICHHOM TEepPUTOPHUU OKPYKaeT
YeJI0BEKA.

TecHo compukacasch € BO3IYIIHOW CpENOH, OpraHW3M YeJlIOBEKa II0BEPracTCs BO3ACHCTBHIO €€
¢usnueckux (aKTOpOB: TeMIepaTypbl, BIAXKHOCTH, CKOPOCTH JBMXKEHHUS BO3AyXa, paJUallMOHHOM
TeMIIepaTypsl (TeMIepaTypbl OrpaXkKJA€HUH U IPEAMETOB).

MHUKpOKIMMAT OKa3bIBae€T BO3/EHCTBHE HAa OAMH U3 BaXHEHIIMX (M3MOIOIMYECKUX MEXaHH3MOB —
TEPMOPETYIIALIMIO, ONPEIENsIeT CAMOUyBCTBHE YEJIOBEKA M €r0 pabOTOCTIOCOOHOCTb.

Tepmoperysinusi — 3TO COBOKYIHOCTb MPOLIECCOB, OOECMEUMBAIOLIMX PABHOBECHE MEXIY
TEIJIONPOIYKIMEH M TeriooTAadyel, Onarofaps KOTOpOMY TeMIeparypa Teja 3J0pOBOr0 YeloBeKa
OCTaeTCsl MOCTOSTHHOM.

Ternonpoaykiust opranusma (IpoOU3BOANMOE TEIUIO) 3aBUCUT OT XapaKTepa MUTaHUd U (pusndeckon
Harpy3KH.

B cocrosinumn nokos denosek ¢ maccoit tena 70 xr, poctom 170 ¢cM 1 OBEPXHOCTBIO KOKU OKOJIO 1,8
M («cTaHmapTHBINY») Mpou3BoAUT 10 283 k/[k sHepruu B yac; mpH Jerkoi ¢usnueckoi padore > 283
k/[x B yac; mpu pabote cpenneit Tsxkectu a0 1 256 kJlk B uac; npu Tskenoi pabore > 1 256 xJ[x
B yac.

Merabonmmdeckoe (JIUIIHEE) TEIUIO YAAISIeTCsl W3 OpraHu3Ma B OCHOBHOM uepe3 Koy — 85%; 15%
MeTab0JIMYeCKOro Terla UEeT Ha HarpeBaHKe MUILH, BIBIXaeMOT'0 BO3/lyXa, UCIIApEHUE BOJIbI U3 JIETKUX.

UToOB! NOHATH CTEMEHb BIUSHUS TOIO WM MHOTO NapaMeTpa MUKpPOKJIMMaTa Ha TEPMOpPETYISLuIo,
HY’KHO 3HAaTh OCHOBHBIE ITYTH OT/Ia4yM JIMILIHETO TEIJIa OPraHU3MOM.

Haubonbmee konuuectBo Teruia (85%) otnmaercs udepe3 koxy. [lpu stom 45% npuxonutcs Ha
terootaauy usnydenuem, 30% — nposenenuem u 10% — ucnapeHreM. OTH COOTHOLIEHUs MOTYT 3Ha-
YUTEJIbHO U3MEHSTHCS B 3aBUCUMOCTH OT U3MEHEHUS NTapaMeTPOB MUKPOKJINMATA.

ITorepst Teruma wm3nmyueHueM (45%) He 3aBUCUT OT TeMIeEpaTypbl, OTHOCUTEIBHOW BIAKHOCTH W
CKOpPOCTH JIBM)KEHUS BO3/1yXa, a TOJIBKO — OT paJlMallMOHHON TeMIIepaTyphl (TeMIiepaTypsl OTpaxaeHul u
OKpYyXaromux npeameTon). [Ipu 3ToM nMeeT 3HaUeHHE pa3HUIIA MEXY TeMIepaTypoil Tena JyeraoBeka U
TEMIIEPaTypoil OKpYXaloLMX MPEIMETOB, KOTOpask U ONpeNesieT MON0KUTEIbHbBIN WM OTPULIATEIbHBIN
paManMoHHbBIN OaaHC.



Iloteps Tenna npoeaeHuem (30%) NpPoOMCXOAUT NPU CONPUKOCHOBEHUHM TEJIa 4YEJIOBEKA C
OKPY)KAIOIUM BO31yXOM (KOHBEKIMS) M C OKPYKAIOIMMU TpeaMeramu (KOHAYKIus). OCHOBHOE
KOJMYECTBO TeIla TepsieTCs B pe3yibTaTe KOHBEKIMH, KOTJla HarpeBIIMECS TEIOM XOJOIHBIE CIION
BO3/lyXa CMEHSIOT APYT JIpyra.

[Toreps Temna B pe3yiabTaTe KOHBEKIUH MPSMO MPOMOPIIHOHAIFHA PA3HOCTH MEXKAY TeMIIEpaTypon
TeJa U TEMIEepaTypoil Bo3ayxa.

Ecnu temmeparypa Bo3ayxa BO3pacTaeT — TEIUIOOT/AAaua KOHBEKIMU yMEHbIaeTcs U mnpu t°
+35...436 °C mnpekpamaercss coBceM. B He3HauMTENbHON CTEMEHM Ha TEIUIOOTJady KOHBEKIUU
OKa3bIBAET BIUSHHUE YBEJIMUCHHE CKOPOCTH JABHMIKCHHUS BO3AYyXa U OTHOCHTEIBHOH BJIAKHOCTH, TaK Kak
BJIQKHBIN BO3/1yX 00JIee TEIIOEMKHIA.

[Toreps Temna ucnapeHHeM MPOUCXOAUT B Pe3yabTaTe UCIIApEHUS BiIard (MoTa) ¢ MOBEPXHOCTU KOXKH.
[Tpy KOM(OPTHBIX YCIOBUAX MUKPOKJIMMATa C MOBEPXHOCTHU Tella YelloBeKa B CyTKHU ucmapsercs ~ 05
J BJIaru, ¢ KoTopeiMu oTmaercs okojgo 1 200 x/[x sHepruu. Ilpm u3MeHeHUM mnapaMeTpoB
MUKPOKIJIMUMAaTa, HapuMep, IPHU MOBBIIICHUH TEMIIepaTypbl BO3/lyXa U PaJUAlMOHHONW TeMIIepaTyphl,
TEIUIOOT/Iaya M3JyYEHHEM M KOHBEKIMEH YMEHBIIAETCS U PE3KO YBEJIMYMBAECTCS TEIUIOOTada
ucnapenueM. [Ipu onpeneneHHbIX YCI0BUAX KOJUYECTBO MOTA MOXKET 1OCTUTraTh 5—10 11 B CyTKH.

KombopTHbIMU (ONTUMANBHBIMK) AJI1 OpraHU3Ma YeJoBeKa SBJSIOTCS TMOKa3aTeld MHUKpPOKIUMATa
MIPOM3BOJICTBEHHBIX TIOMEIICHUH, YCTAaHOBJICHHBIE B COOTBETCTBHU C JCHCTBYIOIIUMHU B HAaCTOSAIIEE
BpeMsl caHuTapHbIMH TpaBmwiamMu U HopMmamu (CanlluH 2.2.4. 548-6) aneprorpar (tadmn. 1).

JlommycTMBIE HOPMBI MApaMeTPOB MHKPOKJIMMATa B TPOW3BOJCTBCHHBIX IMOMCIICHHUSX JUIS
MOCTOSIHHBIX pa0OYMX MECT MPEICTaBICHbI B Ta0IUIE 2.

B nensx 3amuThel paboTaronmx OT BO3MOXKHOTO MEpPerpeBaHus WU OXJIXKICHUS MPH TeMIepaType
BO3JyXa BBINIE€ WJIM HHUXKE JOMYCTHUMBIX BEJIMYMH YCTAHOBJIEHO Bpems mNpeObiBaHus (B 4acax) Ha
pabounx Mecrax (HEMPepbIBHO MM CyMMAapHO 3a pabouyto CMEHY).

Tabnuna 1. XapakTepucTuka OTAEIbHBIX KaTeropuii padboT

KaTeFODI/II/I I/IHTeHCI/IBHOCTB JHEProrpar HDI/IMeDLI HDO(beCCPIOHaHI)HOﬁ
KKaJj1/gac Br

Psn mpodeccuit uacoBoro, mMBEHHOTO

Ia no 120 no 139 NpOU3BOJCTBA, B chepe yIpaBiIeHus 1
T. I
Psin npodeccuii nonurpadum, cssizu,
16 121-150 140-174 KOHTPOJIEPHI, MAaCTEPA PAZITUYHBIX

MNpoOU3BOACTB U T. II.

[Tpodeccuu, cBsI3aHHBIE C TTOCTOSTHHON

x0/16001 (MeXaHUKO-cOOPOYHBIE TIeXa,

ITa 151-200 175-232
MPSAMIEHO-TKALKHE ITPOU3BOCTBA)

PaboThl, cBsI3aHHBIE C TIEPEHOCKON
Tspkectel ot 1 no 10 kr (amTeiiHoe,
116 201-250 233-290

MIPOKATHOE, Ky3HEUHOE U T. I. IPOU3BO/J-

CTBa)

ITocrositHHas mepeHocKa TsKecTen
6onee 10 xr, npodeccun B
KY3HCUHBIX [EXaX C PYYHOIH KOBKOW,
KaMEHIIUKH U T. II.

Il > 250 >290




Tabnuua 2. OnTUMalbHbIE U IOYCTUMBIE BEJIMYMHBI ITAPAMETPOB MUKPOKIIMMATA B POU3BOICTBEHHBIX

MOMELICHUX JUIS Pa3IMYHBIX KaTeropuii paboT

OntumaneHasg | OnruManbpHas
OnTuMab-
Keroatpus OTHOCHTEIIbHASL | CKOPOCTH JIBU-
CesoH roza Hasl TEMITE-
pabor R BIIQKHOCTh B | KCHUS BO3/yXa
patypa, °C
MpOLIEHTaxX B M/CEK., HE
XOJOHBIN 1 1A-1b 21-24 40-60 01
TIePEXOTHBII I1A-IIB 17-20 40-60 0,2
Il 16-18 40-60 0,3
1A-1b 22-24 40-60 0.2
Terubliii IHA-11B 20-23 40-60 0,3
11 18-20 40-60 0,4
XOJOMHBIA 1 1A-1b 20-25 75 0,2
TIePEXO THBIH I1A-IIB 15-24 75 0,4
1] 13-19 75 0,5
Terblii Jlerkas 21-28 55-60 0,2
cpenHei 16-27 65-70 0,3
TSOKECTH

TSOKEnast 15-26 75 0,4

B npaxTike caHUTapHO-TUTHEHUYECKOTO0 KOHTPOJIS [yl OLIEHKH COUYETAaHHOTO BO3JICHCTBUS TapaMeTpOB
MUKPOKJIUMaTa U pa3pabOTKH MEpONPHUATHH MO 3amure padoTaloIMX OT BO3MOYKHOIO IEperpeBaHus
UCIIOJIb3YETCS] MHTErPaJIbHBIN [TOKa3aTelb TEIIOBOM HArPYy3KH CPEJBL.

(THC-unzekc) sBisercss SMIIUPHUYECKUM —IIOKa3aTesieMm,
Ha OpraHW3M 4YelioBeKa MapaMeTpoB MMKpOKIMMAara

NHpeke TemnoBOM HArpy3KH cpeabl
XapaKTEpU3YIOLUM  COYETaHHOE JCUCTBUE
(Temmieparypbl, BIQXXHOCTH, CKOPOCTH ABHKEHHS BO3/LyXa U TEIJIOBOTO OOTyUeHHUs).

Pexomennyembie Besmmunabl THC-unaexca 1Jist npopmiiakTMKU neperpeBaHust

Kateropuu pabot 1o ypoBHIO BennuanHbI HHTErpaIbHOTO
9HEpro3arpar nokazarens, °C
la (o 139 BT) 22,2-26,4
16 (140-174 BT) 21.5-25,8
Ila (175-232 BT) 20,5-25,1
116 (233-290 BT) 19,5-23,9
Il (6omee 290 BT) 18,0-21,8

THC-unzexkc pekoMeHTyeTcs CTIOIb30BaTh JUI MHTETPATbHOM OLIEHKH TEIJIOBOM HAarpy3ku Ha pabodnx
MecTaxX, Ha KOTOPBIX CKOpPOCTbh JBH)KEHHUsS BO3Jayxa He mnpeBbimaeT 0,6 M/c, a MHTEHCUBHOCTb
TerutoBoro oomydenust 1 200 Br/M%

Tonbko npu  KOoM(OPTHOM MHKpoKJIMMare (U3NOJIOTUYECKHUE IPOLECCHI
HaNpsDKEHbI, TEIUIO OINYyIEHHe Xopollee, (usnyeckas W YMCTBEHHas pabOTOCIIOCOOHOCTH BBICOKa,
OpraHHW3M YCTOMUYWB K BO3JICHCTBHUIO (DAKTOPOB OKPYIKAIOIIEH CPEIbl.

TEPMOPETYISILIMA ~ HE

PekoMenyemble HOpMaMu HapaMeTpbl MUKPOKIUMaTa OOECHeurBalOT B pe3ylbTaTe HOpMalbHOMN
TEPMOPETYJISAIMA TAaKOE€ COOTHOLICHHE (HU3HOJIOTHUECKUX M (PU3MKO-XUMHUYECKUX IPOIECCOB, MPHU



KOTOPOM TOJICPIKUBACTCS yYCTOWYMBOE TEIUIOBOE COCTOSIHUE OpraHu3Ma 0e3 yXYAIICHHUsS W CHIDKSHUS
paboTOCIIOCOOHOCTH.

VYCnoBUSL yCTAaHOBJICHBI 110 KPUTEPUSM JOMYCTHMOTO TEIUIOBOTO U (PYHKIIMOHAIBHOTO COCTOSIHUS
YeJOBeKa Ha IEpUoJ]] BOCBMHYACOBOH paboueil cMeHbl. OHM HE BBI3BIBAIOT IOBPEXKICHUIN HIIH
HapYIICHUIH COCTOSHHS 37I0POBbsSl, HO MOTYT NPUBOJHMTh K BO3HHMKHOBCHHIO OOIIMX M JIOKAJIBHBIX
OLIYIIEHUH TEIUIOBOIO JAUCKOM(OPTA, HAMPSHKEHUI0 MEXaHW3MOB TEPMOPETYISALUH, YXYAIICHUIO
CaMOYYBCTBHSI ¥ IOHMKEHUIO PabOTOCIIOCOOHOCTH.

JlomycTumble  BEIMYMHBI — IOKA3aTeNiell MUKpOKJIMMara Ha pabodeM MecTe  JOJDKHBI
COOTBETCTBOBATh 3HAUCHMSM, NPUBEICHHBIM B Talia. 1.2, a mepenan TemIiepaTypbl BO3JyXa MO BBICOTE
noikeH OuITh He Ootee 3 °C.

Jonycrumbie seanunnnl nokasareaeit MK na padounx MecTax B noMeienusx

Temneparypa Bosayxa, °C O = 3 CKOpPOCTb ABHACHHA BO3AYXa, M/C
g & = s = JUI8 Apanasona | Juis AManazona
e Kareropua Jluanazon Juanason & % f 2 TEMIEPaTyp TeMnEparTyp
S | pabor no yposuio| mmke onu- | BhimE ONTH- &2 S 2 | pozayxamHwke | BO3AYXa BhIUIC
& | aneprosarpar, Br|  manbhbix MaJbHbIX ij §, § § ONTHMANBHBIX | ONTHMANBHBIX
= BEIHYHH BEAHYHH = 2 s & BE/INYHH, BEJIHYUHH,
= 2 He Donee He Dolee
= la (10 139) 200-219 24,1-25,0 19.0-26,0 | 15-75% 0.1 0,1
& 10 (140-174) 19.0-20.9 23,1-24,0 18.0-25.0 15-75 0.1 0,2
2 2a (175-232) 17.0-18.9 21.1-23,0 16,0-24.0 15-75 0.1 0.3
e 26 (233-290) 15.0-16.9 19,1-22,0 14,0-23.0 15-75 0.2 0.4
% | 3(Gonec290) | 1304159 | 181-210 | 120220 | 1575 0.2 0.5
la (10 139) 21.0-229 25.1-28.0 20,0-29,0 | 15-75% 0.1 0,1
Z 16 (140-174) 20,0-21,9 24,1-28.0 19.0-29.0 15-75% 0.1 0,2
= 2a (175-232) 18.0-19.9 22,1-27.0 17,0-28.0 15-75*% 0.1 0,3
ot 26 (233-290) 16,0-17.9 21,1-27.0 15,0-28,0 15.75% 0.2 0.4
3 (Gonee 290) 15.0-17.9 20,1-26.0 14,0-27.0 15-75*% 0.2 0,5

@akropsl MK, B3auMMOJEHCTBYS, BIMAIOT Ha OPraHW3M YEJIOBEKa, IOTOMY IPHUHATO B ILEJSX
OLICHKM HMX BO3MOXKHOTO BpPEJHOTO BIMSIHMS Ha YEJIOBEKAa OIPENEIATh HHTETPAIBbHBIN IOKa3aTellb
teroBoit Harpy3ku cpeasl (THC):

THC=0,7 - T+ 0,3 - T,

rae TBA — moka3aHUE TeMIlepaTypbl BIaKHOTO TepMoMmeTpa; Til — IMoka3aHHe TeMIepaTypbl
IIIapOBOT'O TEPMOMETPA.

Qobopydosanue u mamepuanvi:
OcHalleHue 3aHATUA:

- PTYTHBIE I CIIUPTOBBIE TEPMOMETPHI;

- JIIEKTPUYECKHE TEPMOMETPBI;

- aCMMPALIMOHHBIN TEPMOMETP (CYXOi TEPMOMETP aCHHPAILIIOHHOTO IICUXpOMETpa AcCcMaHa);

- YallIEYHbI aHEMOMETP;

- KpbUIbYAaThIA aHEMOMETP;

- IAPOBOM KaTaTe€pMOMETP;

- ['urnennyeckue TpeOOBaHMS K MUKPOKIIMMATY MPOU3BOJACTBEHHBIX nomeniennii CanlluH 2.2.4.548-96

TepMoMeTp PTYTHBIM CIYXUT IJI1 U3MepeHus temnepaTypbl ¢ TouyHocThio 0,1 °C. Jlng uzmepenus
TEMIIepaTypbl BO3AyXa BO BPDEMEHHU U HENIPEPHIBHOW 3aIIUCH €€ Ha JICHTY IPUMEHSIOT TepMOTpadsl.
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[IcuxpomeTpbl H3MEPSAIOT OTHOCUTENBHYKO BIAXKHOCTb. [IcHMXpoMeTp COCTOMT H3 IBYX
TEPMOMETPOB: BIAKHOIO M cyxoro. Ha pesepByap BIaKHOTO opeBacTcs OaTHCTOBBIH MEHIOYEK H
OIlyCKaeTcsi B MEH3YpKy ¢ Boxoil. Mcnapssich, BOAa OXJIaKJAeT BIAXXKHBIA TEPMOMETp, IO3TOMY €ro
IIOKa3aHUs BCErJa HMIXKE IOKa3aHWil cyxoro tepmomMerpa. [lo pa3HOCTH NOKa3aHW TEPMOMETPOB
OIIpeieNeTCsl OTHOCUTENIbHAS BIAXXHOCTh BO3AyXa. [0 KOHCTPYKIMM NCUXPOMETPHI ObIBAIOT MapHbIE
(puc. 1.1), cranmonapusie I1b 1 A tuna Asrycra (puc. 1.2) u nepeHocHbie Tuna Acmana (puc. 1.3.).
[IcuxpomeTp Acmana uMmeeT 00JIeeCOBEPIICHHY0 KOHCTPYKIIUIO: OH OoJiee TOU€eH, KOJI0bl TEPMOMETPOB

3aKJIIOYEHbl B METAJUIMYECKHE OIpaBbl, Ha YacThb KOJObI C PTYThIO OJIEBACTCSI BIIAYKHBIN
06aTuCTOBBIM Memiodyek. B rojoBHOM wyacTH KOJIOBI yCTAHOBJIEHBI BEHTUJIATOP C PYYHBIM WM
DIIEKTPUYECKUM TPHBOAOM, YTO OOECIIEYMBAECT MOCTOSIHHYID CKOPOCTh 00yBa TEpPMOMETpPOB.
AHEMOMETpBl  OIpPENeNsoT CKOPOCTh JBI)KEHHS Bo3Ayxa. B paboTe mnpuMeHsIOTCS [Ba BHIA
AHEMOMETPOB: KpbUIbYAThIH M vamieyHbld. WX koHCTpykiuu mnokasansl Ha puc. 1.4. Kpbuibuarsiit

Par. P Adsnmrme s erssivsed & v mmrwsi
|+ mpeeraii ), 1 o e
L e SRR Y IR

MO3BOJISIET W3MEPSITh CKOPOCTh JBIKEHHS Bozayxa a0 10 m/c ¢ Tounoctero 0,1 M/c, yamedHbIi
npuMeHsiercs A Oosiee BBICOKUX cKopoctel Boznyxa (ot 1 go 30 m/c). ITo m3aMepeHuto KoaudecTBa
000pOTOB BpalIEHUS] KPBUIBYATKH WJIM YalleyeK 3a OIpeAeJeHHOE BpeMs OIEHUBAIOT CKOPOCTh
nepemenieHust Bo3ayxa. CueTHble MeXaHU3Mbl MPUOOPOB MMEIOT MIKaJbl OTCUETa COTEH, JIECATKOB U
eauHUI] 000poToB. [[ist TOro 4roObl MpHU U3MEPEHUHU BCAKHM pa3 HE NMPUBOJAUTH MPUOOP B UCXOAHOE
COCTOSIHUE, B HEM HMEETCS MEXAaHW3M OCTAaHOBKM BpalleHus — appetup. [lo mosmydyeHHOMy umciy
000pOTOB B CEKYH]ly Ha TAPUPOBOYHOM Ipaduke, MpUIaraeMoM K nacrnopTy npubopa, HaXOAsST 3HaUeHHE
CKOpOCTH JIBUKEHHUSI Bo3lyxa B M/c. KaraTepmMoMeTpbl ONpenesistoT CKOpOCTh JBHXKEHHS BO3/yXa B
unTepBane BenuuuH 0,1...1,5 M/c (puc. 1.5). lllapoBoil karaTepmomMeTp NpeaCcCTaBiIIeT COOON CIHUPTOBON
TEPMOMETP € JABYMsI pe€3epByapaMu — MIapOBOM BHM3Yy U IUIMHApHuYeckuid BBepxy. [llkama
kararepmomeTpa umeet aenenust oT 33 go 40 °C. Ilpu ucnons30BaHUM ITOT MPHOOP MPEABAPUTEIHHO
HarpeBaroT B BOJSHOM OaHe, 3aTeM BBITHPAIOT HACYXO U MOMEMIAIOT B Hccieayemoe MecTo. [lo Bennuune
naJiecHus. cTojiba CIUpTa B €IUHHUILY BPEMEHU NPU OXJIAKIACHHUM KaTaTepMOMETpPa CYISIT O CKOPOCTH
JBUKEHMSI BO3/1yXa.



Texnuxa d6ezonacnocmu npu ebINOJIHEHUU J1AO0OPAMOPHONI DAOOHIbL:

1.ByabTe BHUMATENBHEI, JUCHMILTMHUPOBAHHEL, OCTOPOXKHBI. TOYHO BBIIOIHANTE YKa3aHHUS.

2. Pacnonaraiite mpubopsl , MaTepuaibl, 000pyI0BaHUE Ha pabodeM MecTe B TIOPSIKE, YKa3aHHOM
MpernoaaBaTeieM.

3.He nepxwute Ha paboueM CTOJIE MPEAMETHI, He TPEOYIOIIUEeCs AJIsi BEIIOTHEHUS 3a/1aHHUS.

4.Ilepen TeM, Kak MPUCTYIHUTH K paboTe TIIATEIbHO U3YUUTE €€ ONMUCAHHE, YSICHUTE X0/ e€
BBITIOJTHEHHS.

5.I1pu pabote ¢ MEH3ypKaMu Helb3s TI0JIb30BaThCS COCYIaMU C TPEIIUMHAMU UM C OTOUTHIMU
KpasiMu.

6.AKKypaTHO 0OpaIIaiTech C COCy1aMu, HAMIOJTHEHHBIMU BOJIOM, CO CTEKIIIHHOM MOCYOH.

7.Ecnu cocyn pa3ouT B mporiecce paboThl, TO OCKOJIKU HENb3s yOUpaTh CO CTOJA TPAMKON WIIH
pyKamH, HaJI0 MOJIb30BAThCS IIIETKOW U COBKOM.

Ilpakmuueckasn uacmp:

1. Omnpenenuth TeMmeparypy BO3JyXa 3aJaHHOrO0 paboyero Mecra ¢ TOMOIIBIO PTYTHOTO
tepmomeTpa (cM. puc. 1.1).

2. [ToAroTOBUTH K H3MEPEHUSM MIEPEHOCHOW aCTUPAIMOHHBINA IICUXPOMETP ACMaHa U OTIPEICITUTh
TEMIEpaTypy CyXOro M BIAXHOrO TepMoMeTpoB mpubopa. [lo pasnoctu Temmneparyp B Tabn. 1.3 mo
BEJIMYMHE TTOKA3aHUI HANTH U3MEPSEMYIO BIIAXKHOCTh Ha pabodeM MecTe.

3. Haiitu ckopocTh IBIXEHHUS BO3AyXxa Ha pabouem mecte. Ecnu oxkumaemast CKOPOCTh BO3IyXa
MeHbIe 1...2 M/c, 11 U3MEpPEeHUS] CKOPOCTH BO3/IyXa CIEAYET MPUMEHSTh KPhLUTLYATHII aHEMOMETD.

4. OueHuTh BPETHOCTh MHUKPOKJIMMATa YCIOBUM TpyAa Ha pabouem mecte. [lo m3aMepeHHBIM
napameTpaM ONpeeIUuTh UHTETPAIbHBIN MOoKa3aTenb TerioBoi Harpy3ku cpenbl (THC) mo tabn. 1.4 —
1.5. Pe3ynbraThl M3MEpPEeHH M pPAcYETOB 3aHECTH B OTUYET MO JabopaTopHOil pabore 1 W chenats
3aKJTFOUCHHUE TI0 TSHKECTH TPyJa Ha pabodeM MecTe.

OTtHocuTeNbHAS BIAKHOCTh BO3AYyXa OIMpPEAesSeTCs] IO pa3HOCTUIIOKAa3aHUI TeMIepaTyphl CyXOoro
Y BJIAKHOTO TEPMOMETPOB I10 IICUXpOMETpUYecKoi Tadum. 1.3.
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Tpebosanusn K ohopmaenuio 1ab60opamopHoi padomsl U OmMyemy:
Kpatkoe onucanmne nmapamMeTpoB BO3IYIIHON CPEabl, OMPEACISIIONNX MUKPOKIUMAT pabodeil 30HbI
MPOU3BOJICTBEHHBIX TOMEIIEHUN, W npubOpoB il uX omnpenencHus. Haiitu Temmneparypy,
OTHOCHUTENIbHYIO BIXKHOCTh U CKOPOCTH JIBIKEHHUS BO3yxa. Pe3ynpTaTel m3MepeHuii 3anecty B Ta0I.
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1. Kakue OCHOBHBIC TapamMeTpbl BO3IYIIHOW CPEIbl ONPEACIISSIOT MHUKPOKIUMAT pabodeil 30HBI
IIPOU3BOJICTBEHHBIX IOMEIIEHUI?

2. Kakasg cymecTByeT B3aMMOCBA3b MEXKIY CAaMOYYBCTBHEM 4YEJIOBEKA M  COCTOSHHEM
MUKpOKJIMMAaTa IPOU3BOACTBEHHOMN Cpeibl?

3. Kakue gaxkTopbl yUUTHIBAIOTCS IPU HOPMUPOBAHUHM MUKPOKIJIMMAaTa pabodel 30Hbl IOMEIEeHUH?

4. KakyuMM HOPMATHUBHBIMHM JOKYMEHTAMM PpEIrJIAMEHTHUPOBAHbl METEOPOJIOTMUECKUE YCIIOBUS
MPOU3BOACTBEHHOU Cpeibl?

5. [laiiTe onpenerneHye ONTUMAIBHBIX U TOIYCTUMBIX IIapaMeTPOB MUKPOKJIMMATA.

6. HazoBute npuOoOpbl A1 HM3MEPEHUs TeMIepaTypbl, OTHOCUTEIbHON BIAXKHOCTH, IBMIKEHHS
BO3/1yXa.

7. B KakuXx ciaydasx JId U3MEpPEHUs TEMIIEpaTypbl BO3yXa IPUMEHAETCS apHbIM TepMoMeTp?

8. KakoBbI yCTpOICTBO M IPUHLIMII AEHCTBUS CTALlMOHAPHOTO IICUXpoMeETpa’?

9. B dYeMm omMuMe M INpPEeUMYIIECTBA IEPEHOCHOIO AaCIHMPALMOHHOIO ICUXPOMETpa OT
CTalMOHAPHOIr0?

10. Kakue caHUTapHO-TUTMEHWYECKUE MEPOIPHUATHS IO3BOJIAIOT CO3/1aBaTh M IOJIEPKUBATH

MUKPOKJIUMAT paboueil 30HbI B cOOTBETCTBUH ¢ TpeboBaHusiMu ['OCTa u caHuTapHbIx HOpM?
Cnucok 1umepamypul:
OcHoenasa numepamypa
1.be3onacHOCTh JKHU3HENEATENBHOCTH [ DNEKTPOHHBIN pecypc] : yueOHuk s O6akanaBpos / B.O.
EBceeB [u ap.]. — DnekTpoH. TekcToBble naHHble. — M. : [lamkos u K, 2017. — 453 ¢. — 978-5-394-
02026-1. — Pexum goctyma: http://www.iprbookshop.ru/60384.html
2.be3onacHOCTb XU3HEAESITeNbHOCTH : yueOHuk / moj pen. E.W. Xonocrosoit, O.I". IIpoxopoBoii.

- MockBa: M3narenscko-Toprosas kopnopanus «/lamkos u K°», 2017. - 453 c. : Tabxn., wi. - (YueOHble
U3JIaHus I OakanaBpoB). - bubmmorp. B kH. - ISBN 978-5-394-02026-1; To xe [ DneKTpoHHEIN pecypc].
- URL.: http://biblioclub.ru/index.php?page=book&id=450720 (08.08.2018).

Jononnumensnas numepamypa

1.ITerpor C.B. be3zonacHocTh KU3HEAEATENLHOCTH [DIEKTPOHHBIN pecypc]: ydeOHoe mocobue/
[TerpoB C.B.— DnekTpoH. TeKCTOBBIE JaHHbIe.— M.: Y4eOHO-MeTOMYECKHUI IIEHTP 110 00pa30BaHMIO Ha
KeJIe3HOJOpoKkHOM TpaHcnopTe, 2015.— 320 ¢.— Pexum moctyma: http://www.iprbookshop.ru/45247.—
9BC «IPRbooksy, mo maposto

2.Epemenko B.Jl. bezonacHOCTh ®KU3HENEATENTLHOCTH [ DIEKTPOHHBIN pecypc] : yuebHoe mocooue
/ B.A. Epemenko, B.C. Ocramenko. — DIeKTpOH. TEKCTOBbIe naHHble. — M. : Poccuiickuit
roCyJapCTBEHHbIN yHUBepcuTeT npaBocyaus, 2016. — 368 c. - 978-5-93916-485-6. — Pexxum nocryma:
http://www.iprbookshop.ru/49600.html

3.CprueB HO.H. be3omacHOCTh KH3HENEATSILHOCTH B UPE3BBIUANHBIX CUTYAIUSIX [DJICKTPOHHBIN
pecypc]: yuebHoe mocobme/ CerueB FO.H.— DnexkTpoH. TekcTroBbie AaHHble.— M.: DUHAHCH U
craructuka, 2014.— 224 c— Pexxum nocrtyna: http://www.iprbookshop.ru/18791.— 3BC «IPRbooksy,
10 TIAPOJTIO

JlabopaTopubie padoTbl Ne 2
Tema : Ounenka 3anblICHHOCTH BO3/1yXa pado4eil 30HbI
Llenw padomot. oBlafieHNE MPAKTUIECKUMHI METOIAMHU ONPEIENIEHUS KOJIMYECTBEHHOTO
CoJIepKaHus bLIU B BO3/1yX€, CAHUTAPHO-TUTHEHUYECKas OLIEHKA 3albIJICHHOCTH BO3/1yXa padoueil 30HBI.
Dopmupyemovie komnemenyuu: YK-8.

Teopemuqecxaﬂ uacmbs.
IIsu1bI0 HA3BIBAIOTCS M3MEIIBUYCHHBIC YaCTULbI TBCPpAOTO BCUICCTBA, CIIOCOOHBIE B TEUCHHUE HCKOTOPOI'o

BPECMCHHU HAXOIUTHCA B BO3AYXC BO B3BCIICHHOM COCTOSHUU. IIsu16 — 31O aspoaucrecpCHas CUCTEMaA.
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CucreMbl, B KOTOPBIX JUCIIEPCHOHHOW CPENIOi SIBIISIOTCS Ta3bl, a AUCIIEPCHON (ha30il — B3BEIIICHHbBIC
YaCTUllbl, HAa3bIBAIOTCA a3POAUCHICPCHBIMHU CHUCTCMaMU WJIM  aA3PO30JIIMU. A3p03OJII/I, CoacpIKalue
MeJIbYalIIie YacTHUIIbI KUAKOCTH, Ha3bIBAIOTCS TYMaHaMH, a3pO30JIH, COAEpIKaIie Melb4ailiie TBepable
YaCTHULIBI, — JEIMAMM.

Pa3mep mbUIEBBIX YacTHIl KOJIEOJIETCS B IIMPOKOM JMAria3oHe: HanmbOoJiee MENKHME YacTHUIlhl 10 CBOMM

pasMepaM MpUOIIDKAIOTCS K MOJIEKyJaM, a HauOoliee KPYMHbIE HMEIOT pa3Mepbl B HECKOJIBKO COT
MUKpOMETpoB (MKM). IIblIeBbIE YacTHIBI 1O pa3MepaM MoApa3zeiisitoTcs Ha KpymHble (6onee 60 MKm),
menkue (60... 1 MkM) 1 cyOMUKpOHHBIE (MeHee 1 MKM).

[Tei1p moppa3zzensieTcss Ha OpraHUYecKylo (JIpeBecHasi, XJomuaTo-OymaxkHas, KOXKEBEHHas U Jp.),
HEOPraHMYeCKyIo (IIEMEHTHAs1, KBapIleBas, KepaMHUecKasl v Jip.) U CMelanHyto. Mcrounnkamu oO6pa3oBaHus
IIBIJIM HA MPOU3BOCTBE SIBJISIFOTCA CIIEAYIOIIUE IPOLIECCHl: MEXAHNYECKOE U3MENIbYEHUE, TOPEHUE BELIECTB,
KOHICHCAIUs TApOB U XMMHUYECKOE B3aMMOJICHCTBHE BEIIECTB.

['uruenuyeckast BpeIHOCTb MBUIA 3aBUCUT OT €€ XUMUYECKOI'0 COCTaBa, pa3MEPOB IMbUIEBBIX YaCTHUI] U UX
KOHIIGHTpalu B Bo3ayxe. [Ibulb MOXKET momajnaTh B OpPraHU3M 4elOBeKa 4epe3 JAbIXaTellbHbIE OpraHbl,
Oprassl MUIIEBApeHUs, KOKy. B opranusme uenoBeka Mpu JbIXaHUM 33€P’KUBAIOTCS] YAaCTUIIBI pa3MEpOM
0,2...7 mxm. bornee MenKre 4acTHIIbI BEIIBIXAIOTCS 00paTHO, a 60Jiee KPYIHbIE OCEIal0T B HOCOTTIOTKE.

Otnarasch B JIETKUX, MbUIb MOXET BBI3bIBATH MPOQEeCcCHOHANbHbBIE 3a00JIeBaHNs — THEBMOKOHHO3HBI (B
3aBHUCUMOCTH OT KOHKPETHOTO BEIeCTBa — CHJIMKO3, acOecTo3, LEMEHTO03, cuuepo3d u Ap.). Ocolyro
OMACHOCTh TPEACTABISAIOT TOKCUYHBIC (SAOBUTHIC) TBLUIH, CIIOCOOHBIC BBI3BIBATH OCTPHIE M XPOHHUYECKHE
OTpaBieHUs oOpraHu3ma. HekoTropble BUABI NBUICH OTPHULATENBHO BO3JCHCTBYIOT HAa KOXKHBIM ITIOKPOB
YeJIOBEeKA U SIBIISTIOTCS TPUYMHON KOKHBIX 3a00JICBAaHUI — JICPMATUTOB.

[Tbuth MOXET BBI3BIBATH TaKXke 3a00jeBaHus 171a3 (KOHBIOHKTUBUTHI). Cranmaprom ['OCT 12.1.005-88
YyCTaHOBJICHBI TpefeibHo aonmyctuMble koHueHTpauuu (I1J1K) nbuteit B Bo3ayxe paOoueil 30HBI U KJIACChI
ormacHocTel mbuteil. B 3aBucuMocTH 0T usHKO-XuMHuUeckoro cocraBa meuiet ux [IJIK koneGmrorcs B
npenenax 1...10 mr/m3. TlpenenbHO OOMyCTUMBIE KOHIIGHTPALMU BPEIHBIX BEIIECTB B BO3Myxe paboueit
30HBI — 3TO KOHIIEHTpaIu (Mr/m3), KOTOpbIe MPH €XKEeTHEBHON padoTe B TeueHHWe 8 4 WIU MpH APYroi
IPOJIOJKUTENBHOCTH, HO He Ooiee 41 U B HeNENo, HAa MPOTSHKEHUH BCEro padoyero craxka HE MOTYT
BbI3BaTh 3a00JICBAHWM WM OTKJIOHEHWH B COCTOSHHUM 3JI0pPOBbs, OOHAPYKUBAEMBIX COBPEMEHHBIMU
METOIaMH UCCIIEIOBaHUM B Iipoliecce paboThl WK B 00Jiee OTaJI€HHbIE CPOKH KU3HH.

OTpuiiatebHBIM CBOMCTBOM MHOTHX BHJIOB IBUICH SIBIISIETCSI MX CIIOCOOHOCTH K BOCIIAMEHEHUIO H
B3pbIBYy. B 3aBUCMMOCTM OT BEJIMYMHBI HWKHETO MpeAesia BOCIUIAMEHEHMs MbUIM MOAPA3JEISIIOT Ha
B3pBIBOONACHBIE W MOXKapoomnacHble. K B3pBIBOOMACHBIM OTHOCSTCA MbUIM C HWKHUM MPEACIIOM
BOCIUIAMEHEHHUS 10 65 T/M° (cepa, caxap, myka). K moskapoonacHbIM OTHOCSIT MBUTH C HUKHUM TIpeaesioM
BOCIUIAMGHEHHS BBl 65 I/M° (TabauHas, JpeBecHas MbUTh U Ap.). [Ipyu B3pbIBax Ha MPEANPUATHSIX
BO3MOXXHBI HECYACTHBIE CIIy4ad C JIIOJbMH, a TaKKe pa3pylIeHUs H TMOBPEKICHUS O00OpyIOBaHMUS,
CTPOUTENLHBIX KOHCTPYKIIHH U T.I1.

Jnst 3amuTel OT TBUTM Ha TPOM3BOJCTBE TPUMEHSETCS KOMILIEKC CAHUTAPHO-TUTHEHUYECKUX U
TeXHUUECKUX Meporpusituil. Hanbonee 3 GpeKTHBHBIMU SBIISIOTCS TEXHUYECKHE PEIICHHSI, UCKITFOYAIOIINE

BBIOPOC TIHUTH B Pa0OUyI0 30HY, HAMPUMEP, 332 CUET MOBBIIICHUS T€PMETHYHOCTH TEXHOJIOTUYECKOTO
o0BeMa, B KOTOpPOM TepepadaThiBacTCs MBUISAIIMN MaTepuai, Ju00 Ipyrue U3MEHEHUS B MPOMBIIIIICHHOM
obopynoBanun. Bropas rpymnmna Mep cBsi3aHa C YMEHBIIICHHEM KOHIICHTPAIIUN BPEIHBIX BEIIECTB, KOTOPHIC
MOTAIM B BO3AYIIHYIO 30HY Pa0OYMX MECT, C TIOMOIIbI0 BEHTHIISIIMH JTHOO OUMCTKOMN MBLUICYTIOBUTEISIMHA H
(bubTpamMu, UCTIOIB30BaHUEM BOJISTHBIX 3aBEC U TP. DTH CIIOCOOBI IIUPOKO MPUMEHSIOTCS Ha MPOU3BOJICTBE,
OJTHAKO JIOTIOJTHUTENIbHBIE 3aIIUTHBIE YCTPOMCTBA TOCTATOYHO YacTO YXY/IIAl0T yA00CTBO pabOTHI YeIoBeKa
U TEM CaMbIM CHIDKAIOT 3P PEKTUBHOCTh €ro Tpyda. MIHIUBHIyalbHbIE CPEICTBA 3alUThI (PECIIUpaTopBbl,
OYKM M TIp.) TakKe HEyNOoOHBI B paboTe, MOITOMY MX PEKOMEHIYeTCsS HCIOJIb30BaTh JUISI BPEMEHHBIX
HENPOJODKUTENBHBIX PAa0OT B OTPaHUYCHHOM MaciiTabe.
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CylecTByeT HECKOJIBKO METOJ0B OIPEACICHHs 3albUICHHOCTH BO3IYIIHOM Cpelbl, W3 KOTOPBIX
HanboJiee YacTO TPHUMEHSIOTCS JIBa: BECOBOW W CUETHBIA. boyiee MpeamouyTuTeNeH MepBBI METO/,
MIPUMEHSEMBIH 0OBIYHO B MPAKTHUKE WHCIIEKTOPCKOT'O KOHTPOJISI BO3YITHOMN CPEIbI.

CylIIHOCTh BECOBOI'O METOJa 3aKJII0YaeTCs B TOM, YTO OIPEICICHHBIM 00bEM 3albLJICHHOTO BO3yXa
MIPOITYCKAETCsl yepe3 BBICOKOA(P(HEKTUBHBIN (GUIBTP W 1O YBEIMYCHHIO Macchl (PmibTpa U 00BEMY
npOQUIBTPOBAHHOTO BO3/IyXa PACCUYMTHIBAIOT MACCOBYIO (BECOBYIO) KOHIIEHTPAIIHIO TBLIH 110 (opMyTie

(ol G _M M, end, (2.1

rie C — MaccoBasi KOHIGHTPALS [TBUTH, MI/M°; G — Macca MbUTH, OCeBIIeH Ha GuiIbTpe, Mr; My it My —
Macca (GUIbTpa COOTBETCTBEHHO JI0 M IIOCiIe 0TOOpa MpoObl, MT;

Vo — 00beM mpodHIBTPOBAHHOTO BO3/yXa, MPUBEAEHHOTO K HOPMAIBbHBIM yciIoBusAM (Temmeparypa 0°C
M Gapomerpuueckoe aaBieHme 760x133,322 Ila), M>. O6beM mHPOGUIBTPOBAHHOTO BO3IyXa

ompeaensercs mo Gopmyie

7
u

) V,-173B .
(273+T)-760-133322

rne B — 6apomerpuueckoe nasnenue, [1a; T — Temneparypa Bo3ayxa B Mecte oTOopa npoOs! mbiim, C°;
Vt — 00beM BO3IyXa, MPOIYLICHHOTO Yepe3 puinbTp npu Temneparype T u naBnenuu B, M
paccuuThIBaeTcs 1o GopmyIie
V.= g M, (2.3)

' 1000 o

rie v — 00beMHasi CKOPOCTh MPOCAChIBaHUS BO3/AyXa uepe3 (QUiIbTp, JI/MUH; t — MPOJOJKUTEIBHOCTD

otbopa mpo6s, muH; 1000 — mepeBony oObemMa BO3ayXa U3 JIUTPOB, v>. JUis mopcuera MaccoBoOi

KOHIICHTPALUHU ITbUIHA (MF/M3) MO>KHO MOJIb30BaThCs TakKe (POPMYJIIOH, MOTy4aeMol MyTeM MOCTaHOBKH

3HayeHus Vt u3 popmynsl (2.3) B popmyiny (2.2) u 3nauenus VO B popmyiy (2.1):

37110°-G[273+T)
v-i-B -

Cuetnblif MeToa. B psine oTpacneil NpOMBIIUIEHHOCTH UMEIOTCSI IPOU3BOJICTBA C MOBBIIIEHHBIMU

= (2.4)

TpeOOBaHUSAMH K UHCTOTE BO3JAYUIHOM CpeAbl: M3TOTOBJICHUE PAJAMORIEKTPOHHON ammapaTypsl,
KMHO(pOTOMATepUaIoB, MEIUIMHCKUX MpenaparoB W T.1. [Ipm Takux NpoU3BOACTBAX ACHCTBYIOT
BCAOMCTBCHHBIC HOPMBI Ka4YCCTBa BO3AYyXd, KOTOPBIMH YCTAHOBJICHBI HI[K IIbIJIM B CYUCTHBIX
MOKa3aTeNsIX: 4YMCIO YacTUIl Ha JUTp Wi Ha cM3 Bosayxa (u/n, d/cm3). CylmHOCTh KOHTPOJIS
3aIMbUIEHHOCTH BO3/IyXa, KOTOPBIA B 3TOM CIIy4ae OCYIIECTBISIETCS CYETHBIM METOJIOM, 3aKJIIOYaeTCs B
IpeBapUTENLHOM OCaX/IEHUH NMBUIMHOK U3 ONpe/ielIeHHOro oobemMa nmpudopa Ha MPeIMETHOE CTEKIIO U
HOCJEIYIONIEM MOJICYEeTe UX YHCIa ¢ OMOIIBI0 MUKpockomna. [lyrem aeneHust oOuiero yucia nbUIMHOK
Ha 00beM BO3]lyXa, U3 KOTOPOT'O OHU OCAKICHBI, OJIYYar0T CYETHYIO KOHIICHTPALIMIO MBIIH (4/11):

N K,,-n,.ﬂ-S_ K"-[];P-.‘I-RJ _ K, 0,
N W e h

L]

C (2.5)

rae Ko — konmaecTBo mosieit 3peHus (KJIeTOK CETKH) B 1 oM? OKYJIsIpa MUKPOCKOIIA;

Nep — CPEIHEE KOJIMYECTBO NMBUIMHOK B OJTHOM I10JI€ 3PEHMS, ONPEIEIIEHHOE Ha OCHOBE OZICYETA B IIATH
Pa3IMYHBIX KJIETKaX;

S— monra ik OCHOBAHUSI EMKOCTH, U3 KOTOPOW OCaKICHBI MBUTHHKH, oM

R — paguyc ocHOBaHMSI EMKOCTH, CM;

V, h— 00weM u BBICOTa 3TOI EMKOCTH, COOTBETCTBEHHO el u CM;
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N — 4KCIIO0 MBUTMHOK.

Qoopyodosanue u mamepuaipl:

Jlis onpeneneHusl KOHLEHTPAIMK TMbLUTM BECOBBIM METOAOM IPUMEHSIETCS JIabOpaTOopHas YCTaHOBKa,
cXxema KOTopou npuBejieHa Ha puc. 2.1. OHa COCTOMUT U3 MBUIEBOM KaMephbl M MPUOOPHOTO OTCEKA.

[TeineBas kamepa emkocTbio 0,05 M UMUTHPYET MIPOU3BOJICTBEHHOE TIOMEIIIEHHE, B KOTOPOM BO3IYIIIHAS

cpea 3arpsi3HAETCS IbUIBIO  BCJIEACTBUE IBUIEBBIACISAIOIMX IIporieccoB. B mpubopHoM orceke
pa3MeILaoTCsl OCHOBHBIE TPUOOPBI M IPUCTIOCOOJIEHUS U1 U3MEPEHHSI KOHLIEHTPALIUY TIbUIH.

RN ERIA RBMEDd, 1 W
o [iicmia, d - Syiisp-Boini:
aliEm; 7 - sourLoyeEs; - poraserp; ¥ - npeopEsl 00eE
10 a1 1 - BeEITRIREDD

[lepenHsAs cTeHKa Kamephl BBINOJIHEHA B BUJAE JBEPKHM C yIUIOTHEHMEM. Ha Hell BHyTpu Kamepbl
3aKperieH OyHKep-103aTop, IPeAHa3HAYE€HHBIN [yl JO3UPOBOYHOM MMoJauu NbLIM B kKamepy. byHkep-
J103aTOp MMeEeT KOHYCOOOpa3HBIA CTakaH, Ky/Aa 3achIaeTCsl HABECKA IBUIM, TalKy, PETyIUpPYIONIYIO
BEJIMUYMHY 3a30pa, Uepe3 KOTOPBIN MbLUIb NOCTYNAET B KAMEPY U PYUKY.

[Ipn moBOpoOTE pydKH-103aTOPA MPOUCXOIAT IIETUKU. BeiecTBre COTpSCEHMS MbUIb BBICHINACTCS U3
CTaKaHa B BO3AYIIHOE IPOCTPAHCTBO KaMepbl. KOJIIMYECTBO BHICBHINAIOLIEICS TIBIIIN PETYINPYETCs FailKou.
B kamepe mbulb paccenBaeTCs BEHTUIISATOPOM, KpbLIbYaTKa KOTOPOTO IPHUBOJUTCS BO BpAIIECHHUE C
MOMOIIBIO JIEKTPOJBUraTeNsl, Pa3MELIEHHOr0 B IPUOOPHOM oTceke. [l BU3yanbHOTO HaOMIOIEHHs 3a
IpOIIECCOM IbLIC0Opa3oBaHMsl B KaMepe UMEETCsl CBeTONpo3payHoe okHo. [locBeTka a3po30ist B kamepe
OCYILECTBIISICTCS ¢ TIOMOIIBIO (DOHAPSI, 3AKPEIICHHOI'O HAa CTEHKE KaMepBbl.

Ha nepennell cTeHke kamepbl MMEETCsl OTBepcTHE il 0TOOpa Mpo0 3albUIEHHOrO BO3JayXa. B
HepaboueM IMOJIOKEHUH OHO 3aKpbIBaeTcsi MpPOOKOH, a mpu paboTe YCTAaHOBKM B HETO0 BBOAMTCA
¢unbTpoBasbHBIN maTpoH. [locnenHuil cHapspkaeTcss aHAIMTHUYECKUM adpO30JbHBIM (HIIBTPOM THIIA
ADA-B-10. Takue ¢GuIbTpbl OTINYAIOTCS OTCYTCTBHEM THMI'POCKOINMYHOCTH, BCIEJCTBHE YEro HUX He
TpeOyeTcsl CYyIIMTh U BBLACPKUBATH IO MOJIyUYEHHUS] OCTOSHHONW Macchl. CHHTETHUYECKHE BOJIOKHA 3THX
GMIBTPOB HECYT Ha cebe INMEKTPUUECKUH 3apsisl, TO0TOMY 3P (GEKTUBHOCTh MblIe3aaepKaHus (pUIbTPOB
4pe3BbIUaiiHO BBICOKA. DUIBTPHI CUMTAIOTCS AOCONIOTHBIMHU, T.€. MX 3()PEKTHBHOCTH NPUHUMAETCS
paBHOU 100%. OTcacbiBaeMblil U3 KaMEpPbl BO3AYX KOMIIEHCHPYETCS YMCTHIM BO3AYXOM, MOCTYNAIOIINM
yepe3 CIEUHaTbHOE OTBEPCTHE, 3aKPbITOE BOWIOYHBIM (QMIbTpoM. B ycraHoBKe mpenycMoTpeHa
OJIOKHPOBKA, HE JIOMyCKAIOIIasl BKIOYEHHE BEHTUJISITOpPA MPU OTKPHITON NEpeHE CTEeHKE KaMephl.

OtcacplBaHME 3alBUICHHOTO BO3yXa IPOU3BOJUTCS C IMOMOINBIO aCIUPATOPA, PACIIONOKECHHOIO B
npubopHom otceke. K acnuparopy pe3nHOBOM TpyOKoil moakioyaeTcss (GUIbTPYIOIIUNA MaTpPOH.
AcnupaTtop CMOHTUPOBaH B METAJUINYECKOM KOPITYCE M COCTOMT U3 BO3JYyXONYBKHU C 3JIEKTPOABUIATEIEM
U YEThIpEX pOTAMETPOB, CIYKalUX [UIsl M3MEPEHHUs pPACXola OTCAcChlBAEMOro Bo3ayxa. Kakapli
pOTaMeTp COCTOMT M3 CTEKJISIHHOM TpyOKM M Haxojsmierocs B Heil momaBka. TpyOku poTameTpoB
rpangyupoBasbl. Ha nepenHel ma"enu acnuparopa MMEIOTCS IITYLEPBI I MPUCOCAVUHEHUS PE3UHOBBIX
TPYOOK M BEHTUJIEH POTAMETPOB JUIsl PETyIUPOBaHMs 0ObEMHON CKOPOCTH OTCACBIBAHUS BO3/yXa.
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[Ipu mpoBeneHuu n1abopaTopHO PabOTHI AOMOJHUTENBHO K YCTAHOBKE HCIOJB3YIOTCS CIEAYIOIINE
npuOOpbI: CEKyHIOMEp, OapOMeTp-aHEePOu I, TEPMOMETP, AaHATUTUYECKUE BECHI C PA3HOBECOM.

st obecriedeHust AIEKTPOOE30MAaCHOCTH JTAOOpaTOpHAsl YCTAaHOBKA JIOJDKHA OBITH 3a3eMiieHa, JJIS
Yero B 3aJHEW 4YacTH MPUOOPHOTO OTCEeKa MPelycMOTpeH OoNT. YCTaHOBKa MOAKIIOYAETCS K CETH
HanpspkeHuem 220 B.

Texnuka 6e30nacHoCmu nPU 6bINOJIHEHUU 1AOOPAMOPHOU _PAdoHbL:

1.ByabTe BHUMATENBHBI, TUCHMILTAHUPOBAHHBL, OCTOPOXHBI. TOYHO BBIOIHANTE yKa3aHHU.

2. Pacnonaraiite npubopsl , MaTepuasbl, 000pyI0BaHUE HA paboyeM MecTe B MOPsAIKE, yKa3aHHOM
penoaaBaTeneM.

3.He nepxute Ha paboueM CTOJIe MPEAMETHI, He TPeOyIoIuecs AJis BHIIOTHEHUS 3a1aHUS.

4.Ilepen TeM, Kak MPUCTYIHUTH K padoTe TIIATEIbHO U3YUUTE €€ ONMUCAHKE, YSICHUTE X0 e€
BBITIOJIHCHHUS.

5.AkkypaTHO 00pamaiTech ¢ COCyiaMH, HAaIOJHEHHBIMU BOJIOM, CO CTEKJITHHON MOCYHOH.

6.Ecim cocyn pa30ouT B mpoiecce paboThl, TO OCKOJIKH HEJIb3sl YOHPATh CO CTOJIA TPSATKON HIIN
pyKaMu, HaJI0 MOJIb30BAThCS IMIETKOM U COBKOM.

Ilpakmuueckasn uacmp:

Omnpenenenue 3arbUIEHHOCTHA BO3yXa paboyeil 30Hbl BECOBBIM METOJIOM:

1. B3Becuts anamutuueckuii puiabTp ADA-B-10 Ha maGoparopHbIx Becax. Tak Kak (QUIBTPHI
3arpeccoBaHbl B OyMakHbIE (PMIIBTPOJIEPIKATENH, TO MIEPE]l B3BEIIMBAHUEM UX CIEAYET OTACIUTH OT

bunbTpoaepkarenei u B3BeMIMBaTh 0e3 HUX ¢ TOYHOCTHIO 10 0,1 Mr. 3achimarh HaBECKY IbLIU B

OyHKep-/103aTOp U C IOMOIIBIO TaiKU YCTaHOBUTH 3a30p, 00ECIIEUNBAIOLIUI [101a4y IbLIN B TpeOyeMoM
KOJIMYeCTBE. BKIIIOUMB BEHTWIATOp, MOBEPHYTH PYdYKy OyHKepa-m0o3aTopa MO YacOBOW CTpeske Ha
HECKOJIbKO IIETYKOB J0 00pa3oBaHUsI B KaMepe HE0OXOAMMOM 3albUICHHOCTH BO3jyxa (HaOmomaercs
yepes OKHO).

2. BeraButh GuibTp B (QMIBTPOBAIBHBINA MaTpoH. BximrouuB acnupaTtop, BbIOpaTh Tpedyemyro
CKOpPOCTh OTCachlBaHUS BO3AyXa. OTCUET CKOPOCTH MPOXOXKJEHHs BO3/yXa CleAyeT OpaTh 1O BepXHeil
KpPOMKeE

NorjaBKka Ha mkaine portamerpa. Ilocie BbIOOpa CKOpOCTHM OTCachIBaHHMs BO3JlyXa AacIUpaTOp
BBIKJIIOUHUTH, (PHIBTPOBAJIBHBIN NAaTPOH ¢ QUIBTPOM YCTAaHOBUTH B IbLIE3a00PHOE OTBEPCTHE IBLIEBOM
KaMephl.

BKIIOYNTE OZHOBPEMEHHO acIHpaTop M CEKyHIOMEpP M TPOHM3BECTH OTOOp MpoObl MbUTH. B
TEYEHHUE BCETO BPEMEHHM OTOOpa MpoOBl THUIM CKOPOCTh OTCACBIBAaHUS BO3AyXa MOJIECPKUBATH
IOCTOSIHHOW C TOMOIIbIO BEHTHJIS poTaMeTpa. 3apHUKCHpPOBATh CEKYHIOMEPOM IPOJOIKUTEIBHOCTh
0TO0pa MpoOkI MbLUIH.

3. U3Bneus ¢punstp ADA-B-10 3 narpona Bmecte ¢ OyMaxHbIM (HIbTpoAEpKaTeneM. B3Becutsb
¢mbTp Ha MabopaTOpHBIX Becax (0e3 puIbTpoaepKaTens).

4. 3amepuTh OapOMETPUIECKOE JABIICHUE U TEMITEPATypPy BO3AyXa B TOMEIICHUH.

5. Paccunrare KOHUEHTpanuio neutd no dopmynam (2.1), (2.2), (2.3) u (2.4) u pe3ynbraTsl
3aHECTH B OT4YeT. Buja wuccienyeMod NbUIM 3aJaeT MpenojaBaTenb. J[JII TMTHEHHMYECKOW OIEHKHU
3aMbUIEHHOCTH BO3ayxa Ha pabouem mecte (mo I'OCT 12.1.005.88) ompenmenuts ee IIJIK u xmacc
OTMaCHOCTH. DKCIIEPUMEHTAIFHO HAMIEHHYIO KOHIIEHTPAIMIO TBUIA CPAaBHUTH C MPEACITHHO JOMYCTHMOM
BeNMYMHOM. ClienaTh COOTBETCTBYIOIIMNA BBIBO IO PE3yIbTaTaM OIBITOB.

Tpeoosanus k opopmienuro 1a00pamopHoll padbomol u omuemy:
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BrIOpoc BpeaHBIX BElIeCTB B aTMOC(epy TOJKEH MPOU3BOAUTHCS TAKUM 00pa3oM, YTOOBI 3arpsi3HEHUE
BO3IYIIIHOM Cpe/Ibl B IPU3EMHOM CIIO€ HE MPEBBINIANo ycTaHOBIeHHbBIX BenmunH [T/IK. [y HeTokcuuHOM
meutk Cripk = 0,5 Mr/M°

[Ipu paccessHuM BpeIHBIX BBIOPOCOB M3 IBIMOBOW TPYOBbI MaKCUMAaJIbHASI TPU3EMHAsT KOHIICHTPAIUS
npuMeceil 00pasyeTcs Ha paccTosiHuH, paBHOM mipuMepHo 20 H ot Tpy0sl, rae H — BbicoTa TpyObI, M
(puc. 2.2).

- Lo i
o gy — -

— R

P 12 A P Ty A L

JUIsl XOIOZHBIX BEIOPOCOB MAKCHMAIIbHAS KOHIICHTPALIHS TIbLIH B IPU3EMHOM CII0E aTMOC(EpBI, MI/M,
MOJICYMTHIBAETCS 110 (popmyIie
. AMnkv
T H

rie A — Ko3(pQUIMEHT, 3aBUCAIIUMH OT METEOPOJOTHYECKHX YCIOBUH paccesHuss BPEIHOCTEH B

C

atMocdepe (TemmepaTypHoil crTpaTudukanuu). Ero BemnymHa TNPUHUMAETCS B COOTBETCTBHH C
KJIMMAaTHYECKUMU 30HamMu (Tadi. 2.1);

H — BbicoTa TpyOBbI, M, It pacueta npuHuMmaercs pasHoit 30...70 M (c untepBaiom 10 m);

M — Macca BbIOpachIBaeMbIX BEIIECTB, I/C, ONpeNeNIeTcs MyTeM YMHOXKEHHUS 3aMEPEHHON KOHIIEHTPaLuu
Ha 00veM BbIOpocOoB (M=CV). Jlnsa pacdyera oObema BbeIOpocoB 3amatorcs (10...50 Tsic. MYa ¢
uHTepBasioM 10 Tthic. M3/4). KoHueHTpauus mNbUIM YyCTaHaBIMBAETCS IO JIaHHBIM J1aOOPATOPHBIX
HCCIICTOBAHUM;

v — 6e3pa3MepHbIid KOdPGUIIMEHT, 3aBUCSIINUNA OT CKOPOCTH OCEIaHMsI BPEIHBIX BEIIECTB B aTMOC(hepHOM
BO3AYX€, JUIsl MEJTKOIUCIEPCHON NBUIH MPUHUMAETCS V = 1;

N — 6e3pa3MepHbIi KOAPPHUIHUEHT, 3aBUCUT OT MapaMeTpa VM, M/C, KOTOPBI HAXOIUTCS U3 BBIPasKEHUS
Ve = 1,3 vy D/H

(mpu vy, =03 n=3; mpu 03 <v,=2 n=3-,[lv,-03)436-v, )k
D — nuameTtp ycThs TpyOBI, M. [yt pacueta npuaumaetcs paBHbiM 0,8...1,2 M (c uaTepBasiom 0,1 m);
Vp — CKOPOCTB BBIXOJIa Ta30B M3 YCThs TPYOBI, M/C; HAXOJUTCS IO (GopMyie
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rne k — koadurment, ¢/m°, onpenensemslii 1o Gpopmyrne
_ D
BV
311ech V — 00beM BbIOpAChIBAEMBIX Ta30B B €IMHUIYY BPEMEHH, Mc.
Tabnuua 2.1
Inauenne kouppunnenta A
Fnnmatnueckas aona Kondidsmment A
Hugnee MNosomxse, Kaskas, Cadupe, Jansuwi Bocrok 200
Cenep, Cerepo-3anan erponeiickoil repparopun Pd, 160
Cpeanee Hosounee, Ypan
Henrpansias vacrs esponciickoil teppuropun Pa 120

[IpousBeneM pacueT paccesHUs 3ambLICHHBIX BBIOpocoB. YUepe3 nbiMOBYHO TpyOy BbicoTOM 30 M U
TUaMEeTpoM ycThs | M BbeIOpaceiBaeTcs B arMochepy BEHTHIISIIUMOHHBIN BO3IyX, 3albUICHHBIA [0
koHuenrtpanuu C = 480 mr/v’,

O06beM BeIOpaceiBacMoro Bosayxa cocrasisieT V = 30000 m3/9 = 8,33 m3/c. ITputh HeTOKCHYHAs, ee [TJK
B IIPU3EMHOM clioe atMocdepsl cocrasmsier 0,5 mMr/m°. POHOBAs KOHIEHTpAIWs MbUH paBaa 0,15 mr/m°,
[Ipennpusitue pacrmoyioxkeHo B eBpormeiickod yactu P®. Omnpenenuts BETUYHHY MaKCHUMaJIbHOTO
3arpsi3HEeHUs MbUIBI0 IPU3EMHOTO CJI0si aTMOochepsl U CpaBHUTH ee ¢ BenuunHoi [1/IK.

Pemenuel. TakkaknpeanpusTuepacnoaokeHoBeBporelickoiuyactuP®, tokoapdumnment A = 120.

2. Macca BoibpaceiBaemoii it M = CV = 480-8,33 = 4000 mr/c.

3. OnpeenseM CKOPOCTb BBIX0/1a BO3/yXa U3 YCThsI TPYOBI:
4V 4.833 .
= —=10.61 M/cC.

mD? 31417
4. Haxomum napamerp vy

D 61
vy, =13vyg—=13-10—=046 m/c.
H 30
5. Onpenensgem napameTp n MpH yCIoBUu vy > 0,3 m/c:
n=3-,(v,-03)436-v,)=3-/(0.46 -03)4,36-0.48) = 2.2
6. Onpenensem ko3 purmenr k:

=0,01 c¢/nm°.

Vo=

g8V B8-8,33
7. Haxoaum MakcHUMaibHYIO BETHUMHY KOHIIEHTPAIIUY MUK B IPU3EMHOM CIIO€ aTMOC(EPHI:
C _120-4-2-2,2-0,01

max 3043
8. C ydeToM ¢GOHOBOTO 3arpsi3HEHUS Bo3ayxa B janHou mectHocTH Cd= 0,15 Mr/m° ob1ee 3arpsi3HEHNE
COCTABHT:
C06=0,22 + 0,15 = 0,37 Mr/™,
Uro ne npespimaer Crak = 0,5 mr/m3.
Konmponsusie gonpocowt :

1. Uto Ha3bIBAETCS MBUIBIO?

=0,22m2/ 2’

2. B yeM 3akiIr04aeTCcs TMTUEHNYECKas BPEAHOCTh MbUTH?

3. Yto takoe I1JIK BpenHoro Bemecrsa?

4. CymHOCTb BECOBOT'O METO/Ia ONPECICHHS] KOHIEHTPAIUHU TbLIH.

5. Kakum 00pazoM uzMepsieTcst C4eTHast KOHIIEHTPALIUS MBLTN?

6. Kak m3mepsiercss 00beM BO3ayXa, MPOCAChIBAEMOro Yepe3 (GUIbTp MPH BECOBOM METOJIEC
U3MEPEHUS KOHIIEHTPALUU BTN ?
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7. KaKI/Ie CaHI/ITapHO-TGXHI/I‘IeCKI/Ie MepOHpI/ISITI/IH ITIO3BOJIAKOT CHMXXATh KOHI_IeHTpaI_[I/IIO IIbIJIN HA
pabouunx mectax o yposHs [T1J1K?

8. Kaku cpenctBa HHAMBUAYaTLHOM 3alTUTHI pAOOTAOIINX MPUMEHSIOTCS B YCIOBHUSAX MOBBIIICHHON
3aMbIJICHHOCTH BO3yXa pabodeit 30HbI?

Cnucok q1umepamypbol:

Ocnosnas numepamypa

1.be3omacHOCTh KU3HEAEATEIILHOCTH [ DIEKTPOHHBIN pecypc] : yueOHuK st 6akanaBpos / B.O.
EBceeB [u np.]. — DnexTpoH. TekcToBble nanHbie. — M. : Jlamkos u K, 2017. — 453 ¢. — 978-5-
394-02026-1. — Pexum noctyna: http://www.iprbookshop.ru/60384.html

2.be3omnacHoCTh KU3HEIEATeILHOCTH : yueOHuK / o pen. E.M. Xonocrosoit, O.I". [IpoxopoBoi. -
Mocksa: M3natenscko-Topropas koprnoparus «Jlamkos u K°», 2017. - 453 c. : Tab:., ui. - (YueOHbIC
n3IaHus 1711 OakanaBpoB). - bubmuorp. B kH. - ISBN 978-5-394-02026-1; To e [ DaeKTpOoHHBIH
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=450720 (08.08.2018).
/Jlonoanumenshan numepamypa

1.ITerpoB C.B. be3omacHOCTh KU3HEICATEIIEHOCTH [ DIIEKTPOHHBIN pecypc]: yaeOHoe mocooue/
[TerpoB C.B.— DnekTpoH. TeKCTOBBIEC JaHHbIE.— M.: Y4eOHO-METOIUYECKHI LICHTP 0
00pa30BaHMIO Ha JKEJIE3HOOPOKHOM TpaHcnopte, 2015.— 320 ¢.— Pexum gocryma:
http://www.iprbookshop.ru/45247.— 3BbC «IPRbooksy, 1o napoJio

2.Epemenko B.Jl. bezonacHOCTh kuU3HENEATEIHHOCTH [ DNEKTPOHHBIN pecypc] : yueOHoe mocodue /
B.J. Epemenko, B.C. Ocranenko. — DJeKTpOH. TEKCTOBbIE AaHHbIe. — M. : Poccuiickuit
rocyIapCTBEHHBIN yHUBEpCUTET npaBocyaus, 2016. — 368 c. - 978-5-93916-485-6. — Pexum
nocryma: http://www.iprbookshop.ru/49600.html

3.CorueB 10.H. be3onacHOCTb )KU3HEAEATEIBHOCTH B UPE3BbIUANHBIX CUTYALUAX [ DJIEKTPOHHBIH
pecypc]: yauebnoe nocodue/ CrrueB FO.H.— DnekTpoH. TekcToBbIe nanHble.— M.: @UHAHCH 1
craructuka, 2014.— 224 c.— Pexum noctyna: http://www.iprbookshop.ru/18791.— 3BC
«IPRbooksy, mo mapoito

JlabopaTopnasi padora Ne3.
Tema: UcciienoBaHuenpon3BoACTBEHHOTOLIIyMa.
Ilenv pabomsl: HAYINTHCS U3MEPSITH MTAPAMETPHI IIIyMa, TPOU3BOUTH CAHUTAPHO-TUTHCHHYECKYIO

OILICHKY IIIyMa U OTpeneisaTh 3PPEeKTUBHOCTD 3BYKOU3OSAIUH MPETPa.
Dopmupyemoie komnemenyuu: YK-8.

Teopemuueckaa uwacmp: 11IymMOM Ha3bIBAIOT PA3IMUHBIC 3BYKH, MELIAOIINE HOPMAIBHOM JEATEIBHOCTU
YeJIoBeKa. 3BYK IMpPEJICTaBIsIeT coO0M KosieOaTeNbHOe BIKEHHE YIPYTOM cpepbl. 3BYK, PaclpOCTPAHSIOIMHACS

BBO3/IYIIIHOM CpeZie, HAa3bIBAIOT BO3IYIIHBIM IIIYMOM; 3BYK, IIEPEIAIOLIMICS IO CTPOUTENBHBIM KOHCTPYKIHSM, —
CTPYKTYpHBIM. J[BIJKEHHE 3BYKOBOW BOJIHBI B BO3/IyXE IO CPAaBHEHMIO C HE BO3MYILEHHOM BO3IYIIHOM CPENOi
COTIPOBOYK/IAETCSl MIEPUOIMUECKIM HM3MEHEHHeM JnapieHusi. OpraH ciayxa uesioBeKa pearupyer Ha M3MEHEHHUe
3ByKoBOro jasienus P (I1a), ueM Bbiiie 3ByKoBO€ J1aBJIeHHE, TEM CHIIbHEE OLYIIIEHHE TPOMKOCTH 3BYKa. 3ByKOBast
BOJIHA XapaKTepU3yeTcsl YacTOTOW W aMIUIMTYON KosieOaHuil. YenmoBeK BOCIPUHMMAET 3BYKH C YacTOTOM
20...20000 I'x. Yenosek criocoOeH pa3imyarh OrPOMHBIN JUANA30H 3BYKOB Pa3HOTO 3BYKOBOTO JABIICHUS. 3BYK C
yactoroi B 1000 I'y Ha rpann GoneBoro nopora (2- 10°ITa) B 107 pa3 MPEBBILIAET 3BYK HA MOPOre CIBIIMMOCTH
(emBa pasnmuuuMbld 3BYK) ¢ Pg = 2 10°ITa. IloaToMy B aKyCTHKE MCIIONB3YIOT HE a0COJIFOTHBIC BETMYMHBI
3BYKOBOTO JIABJICHUS], @ UX OTHOCHTENBHBIE JIOTapU(PMUUECKUE YPOBHH, BEIpKaeMbIe B JeIOeNax:

L=20lg> 1B,
PD
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rae L — ypoBeHb 3ByKOBOTO J1aBiieHUS, Ab;

P — 3BykoBoe naBnenue, Ila;

Po — moporoBasi BenmurHa 3ByKOBOTO JaBJICHUS, paBHas 2- 10™Ma.

CHmKeHue ypoBHS 3BYKOBOI'O JiaBieHUs Ha 3 b BeleT K yMEHBIIECHUIO a0COJIOTHOM BEIHUYMHBI
3BYKOBOTO jgaBieHus B 1,26 paza; Ha 6 n1b — B 3 pa3a. B mpakrtuke 4acto HE0OXOAMMO 3HATh
pacmpeneseHne ypoBHEH 3BYKOBOI'O JIaBJ€HHMS IO 4YacToTaM. J[sl mosydyeHusi 4acTOTHBIX CIIEKTPOB
IIYMOB MPOU3BOJAAT U3MEpPEHHE YPOBHEW 3BYKOBOTO JaBJICHUS HAa (DUKCHPOBAHHBIX OKTABHBIX CpEIHE
reOMEeTPUUECKUX YacToTax. MIHTepBasl 4acToT, B KOTOPOM BEpXHss rpaHuydHas yactota fB B qBOE BHIIIE
HIDKHEH rpanuuHoil wactorel fH, Has3bpiBaeTcst oxTaBod. [lyis HOpMHpOBaHUS IIyMa M OICHKH
3BYKOHM3OJISIIIMM YCTAHOBJICHBI CIEAYIOIIUE OKTaBHbIE moJiockl vactot: 31,5; 63; 125; 250; 500; 1000;
2000; 4000; 8000 I'm. Kaxxayro OKTaBHYIO IMOJIOCY XapaKTEpPU3YeT 3HAUYEHUE CPEIHEre€OMETPUYECKOU

fl:r = "l."I fB ) lE‘H

YacTOTBI OOmee cyOBEKTHBHOE BO3JCHCTBHE IIyMa HAa YEIOBEKA OLIEHUBAETCS IIO
ypoBHIO 3ByKa B AbBA (menubenax «A»), Korja IIyMOMETp BKJIKOYAETCS HAa XapaKTEPUCTUKY «A», Mpu
KOTOpPOM IPOM3BOAUTCS CYMMHPOBAHHME 3BYKOBOM 3HEPruM IO BceM yacToTaMm crekrpa. Ilo xapakrepy
CHEKTpa IIyMbl Pa3[ENSIOTCS Ha: LIMPOKOMOJOCHBIE, T MpPEJICTaBICHbl 3BYKH Ha BCEX 4YacTOTaX
cnektpa (puc. 3.1,a); TOHANbHBIE, B CIIEKTPE KOTOPBIX SIBHO MPOCIYIIMBAIOTCS JAUCKPETHBIE TOHA (pHC.
3.1,0). Ilo BpeMeHHBIM XapaKTepUCTHUKaM IIyMBbI JENATCS Ha MOCTOSIHHBIE, YPOBEHb 3BYKa KOTOPBIX B
TedeHue paboyero AHs U3MeHseTcs He Oojee, ueM Ha 5 1BA; He MOCTOSHHbBIE, YPOBEHb 3ByKa KOTOPHIX B
Te4eHue pabouero aHS MeHsercs Ooisiee, yemHa 5 ABA. B cBoro ouepenb HE NOCTOSHHBIE IIyMbl
pa3aensroTCs Ha:

- KoJIeOro1ecs: BO BpeMEHH (YpOBEHb 3BYKa KOTOPBIX HETPE-PHIBHO U3MEHSIETCS BO BPEMEHH);

- TpEepBIBUCTHIC, YPOBEHb 3BYKa KOTOPBIX pE3KOMagaeT A0 YpoBHsA (OHOBOro mryma (mpu
JUTUTEIIBHOCTH UHTEPBAJIOB B 1 ¢ u Goee);

- UMITYJIbCHBIE, COCTOSILIIME U3 OJIHOTO WJIM HECKOJIbKHX CUTHAJIOB, KaXAbIH JIIUTEIbHOCTHIO MeHee |
C, OTIIMYANOIIKECS IPYT OT Apyra He meHee, yeM Ha 10 nb. lllym Bo3neiicTByeT Ha 4enoBEKa, BBI3bIBas B
€ro OopraHu3Me HeOJaronpusITHble (U3NOJOTHUECKHME M ICHUXUYECKHe MocieacTBus. /lnurtensHoe u
CHUCTEMATUYECKOE JECHCTBHE MOBBILIEHHOIO CBEPX HOPMBI NPOM3BOACTBEHHOIO IIyMa NIPHUBOJUT K
CHIDKEHHIO OCTPOTBHI CiyXa, HapylIEeHUsIM B LEHTPAJbHOW HEPBHOM CcHCTEME, KOTOpble BEAYT K
HEOJMaronpusITHBIM, a IMOPOW NaTOJIOTMYEeCKMM H3MEHEHHUSM BO BCEX >KM3HEHHOBAXKHBIX CHCTEMax
opraHusMma yesoBeka. JlelicTBue IIyma MpOSBIAETCS B BHJE TMOBBIIIEHUS y PaOOTHHKA KPOBSHOTO
JABJICHUSI, TIOSIBJICHUSI TOJIOBOKPYXKEHHUS W TOJOBHOM 00Jiu, OcinabjieHUs BHUMaHUS U KOOpPJIUHAIMU
JBWKEHUS. VIMEHHO 3HAaYMTEIbHOE CHHMXKEHHE PabOTOCIIOCOOHOCTH YeloBeKa NMPHUBEIO K TOMY, YTO B
cTpaHax EBpocoroza mepam 1o 3ammre pabdoOYMX MeECT OTIPOM3BOACTBEHHOIO — IIyMa MpPHUIAIOT
MOBBIIIEHHOE BHUMaHUE.

L T T

19



[Ipou3BojCcTBEHHBIN LIyM HOpMHUpYETCs B 4acToTHOM auana3zoHe 31,5...8000 I'mp mo cranmapTHBIM
OKTaBHBIM mojocaM. [Ipu 3ToM Ha YacTOoTax CIEKTpa HOPMUPYETCS YPOBEHb 3BYKOBOTO JABIICHUS B
nenubenax, a CyMMapHO€ BO3JEHCTBHE 3BYKOBOM OSHEpPruM Ha BCEX 4YacTOTaX OLEHUBACTCS H
HOPMHUPYETCS 0 YPOBHIO 3BYKa, BbIpakeHHOTo B genubenax «A» (1bA). Hopmsl miyma u nsmepsieMmbie
napameTpbl myma omnpeneneHsl B Canutapubix HopMmax CH 2.2.4/2.1.8.562-96 «lllym Ha pabGoumx
MecTax». JlolycTHMble YPOBHHM 3BYKa M YPOBHM 3BYKOBOI'O JaBJEHHUS I padOUYMX M CIyXKaIIUX
npencraBieHbl B Caantapabix Hopmax CH2.2.4/2.1.8.562-96 u CHull 23-03-2003 «3amuTa oT mryma
(tabm. 3.1). YcTaHOBIIEHBI CIIEAYIONINE U3MEPSEMbIE U PACCUUTHIBAEMBIE ITAPAMETPHI IIIyMa:

- ISl TIOCTOSTHHOTO TITyMa: a) YpOBEHb 3BYyKa, NTbA; 0) OKTaBHBIE YPOBHH 3BYKOBOTO JIaBIeHMUs, b, Ha
gacrorax 31,5...8000 I'1;

- JUIsL  KOJICONTIOIIETrocss BO BPEMEHHM IIIyMa: a) SKBUBAJCHTHBIH YpOBEHb 3BYyKa, 1aBA; 0)
MaKCHMAaJIbHBIN YpPOBEHB 3BYKa, 1BA;

- U1 UMIYJIbCHOTO M MPEPHIBUCTOrO IIyMa: a) DSKBUBAJCHTHBIH YpOBEeHb 3ByKa, IBA; 0)
MaKCHUMaJbHBI ypoBeHb 3Byka, ABA. IToCHull 23-03-2003 3ampemiaercs maxe KpaTKOBpPEMEHHOE
npeObIBaHME JIIO/ICH B 30HaX C YPOBHEM 3BYKOBOT'O JaBiieHus cBblle 135 nb B 11000# 0kTaBHOM I0JI0CE.

MeponpusaTisi 0 CHUKEHHUIO ILIYMOBOTO BO3ICHCTBUS Ha palOoTaroIIMX ClexyeT pa3padarbiBaTh
KOMIUIEKCHO Ha BCEX CTaIusAX MPOEKTUPOBAHUS I'€HEPAIBHOIO IUIAHA MPEANPUSATHS, NIAHUPOBOUYHOIO
pelieHusl OMEIICHUH, pa3MEMICHUs] TEXHOJIOTHYECKOro obopynoBanusi. Hambonee >QQeKTHBHBIM U
SKOHOMHMYHBIM CYMTAETCS yMEHbIIEHHWE IlIyMa B MCTOYHHUKE €ro BO3HHMKHOBEHHS, KOTOpOE
obOecrieunBaeTcs AOKHBIM MPOPUIAKTHUECKUM OOCITYKHBAaHHEM MallMH U MEXaHU3MOB, ONTUMAaIbHBIM
PEKUMOM HX HKCIUTyaTal[iH, UCIIOJIb30BAHUEM IIYMO3AIIUTHBIX MPerpajl, KOKyX0B, 9KPaHOB.

Ha mpakTuke mupoko MpUMEHSIOT METOJIbI M0 CHUKEHHIO IIyMa Ha MYTSAX €ro paclpoCTpaHEHUs B
IIPOU3BOJICTBEHHBIX MTOMEILEHUSX. [Ipeononesas pa3Iu4HbIe 3BYKOU3OJISILIUOHHBIE U
3BYKOIIOTJIOLIAIONINE Oaphepbl (3KpaHbl, KOXKYXH, TIYLIIUTEIN U IpoYee), 3ByKOBask BOJIHA TEPSIET 4acTb
CBOEH dHEpruu, B pe3yibTaTe Yero e€ HIyMOBbIE XapaKTEePUCTUKN CHUKAIOTCS 10 TOMYCTUMBIX 3HaYEHHH.
B no0aBieHMHM K KOJUIGKTHBHBIM CPEICTBAM 3aIlIUTHI HCIOJIB3YIOT M HWHIUBUAyaJTbHBIE, HO WX
PEKOMEHIYIOT MPUMEHSITh, €CIU KOJUIGKTUBHBIMUA TEXHHYECKMMH MEPONPUATHUIMU HE YIAeTCs CHU3UTh
IIyM 710 AOMYCTUMBIX TpeaenoB. HaymHUKY, TPOTHBOIIYMHBIE BKJIAJBIININ U TIpP. YXYALIAT YI00CTBO
paboThl U TEM CaMbIM MPOBOLMPYIOT PaOOTHHKA HA WX U3bATHE. [l03TOMY MHIMBHIyaTbHBIE CPEICTBA
3¢ (HeKTUBHBI TPH OTPAHUYECHUU UX HUCIIOJIb30BAHUS 10 YMCICHHOCTH MEPCOHANA U 10 BPEeMEHHU PadOoTHI.

Oobopydosanue u mamepuavt:
Cxema nabopaTOpHON YCTAaHOBKM IpeJCTaBieHa Ha puc. 3.2. V3MepeHuss mapameTpoB IIyma

IPOBOASTCS Ha MAakKeTe IOMEIIEHUsS, COCTOSIIEro M3 HIYMOBOM Kamepbl A, B KOTOPOH NOMEIIaeTcs
UCTOYHHUK IIyMa B BUj€ AMHaAMHUKA. CUTHAJIbI K IWHAMHKY MOCTYHAIOT OT FeHepaTopa, B30y aoIIero
3BYKOBBIE KosieOaHUs B yacToTHOM jauanazone 20...20000 I'n. BeixoaHble naHHBIE cUTHajla TeHepaTopa
3BYKa 3aJIal0TCsl IpernojaBareneM. Busonupyemom nomemmenun b pacnonaraercss MUKpo¢OH IrymomMepa.
Curnansl or MukpodoHa noctynaioT Ha mymomep P S/202 u nanee — Ha okrtaBHBIM QuibTp OF201
(pupmer RFT). B mrymomepe nMmerorcs nepekiitouaTesid NpeaesnoB u3Mepenus (puc. 3.3), cTpelovHbIi
UHAMKATOP, MepeKIovareb XapakTepucTuk mymomepa A u Lin. Koppektupyroiei xapakTepucTukoi A
MOJIB3YIOTCS IPY U3MEPEHUH YPOBHS 3ByKa B ABA; xapakTepucTuky Lin (JMHEHHYI0) NPUMEHSIOT MpU
MPOBEJCHUH CHEKTPAJIBLHOTO aHaln3a, T.€. ONpPEAETICHUH pacIpe/ieseHus] YPOBHEH 3BYKOBOTO JaBJICHUS
10 OKTaBHBIM moJiocam crnekrtpa: 31,5...8000 I'm.
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Taoauna 3.1 lonycTumMbie YpPOBHHM 3BYKOBOI'0 1aBJI€HUSA, YPOBHH 3BYKA U IKBHBAJICHTHbIE
YPOBHHU 3BYKAa Ha pa004uX MeCTaX B IPOU3BOICTBEHHbIX MOMEIIEHUSIX U HATEPPUTOPHH
npeanpusATHil

VPOBHH 3BYVKOBOI'O JaBlIeHHT, Ib, VpoBHH
Buxa tpyaosoi E OKTABHEIX [IOJI0CAX YaCTOT 3EVEKA H
JedTeIbHOCTH, | CO CpefHereoMeTpHIeCKHMH 9acTOTaMH, I'I1 | 3KBHBAIL

PabOTeE MECTO |31 4| 63 | 125 | 250 | 500 [10002000{2000/8000| YPOPEH
3BYKa, IbA

1. Teopueckas
IeqTeIbHOCTE,
PYKOBOZAMIAL
pabora, HayuHag| 86 | 71 | 61 | 54 | 40 | 45 | 42 | 40 | 38 50
IegTeIBHOCTE,
IIpenoJaBaHHe,
obVUeHHe H Ip.
2. BBICOKOKEaA-
TH(PHIHPOBAH-
Had paboTa, ag-
MHHHCTPATHEHO-
yIIpaBIeHYecKad
padoTa | Ip.

3. Oneparopckas
H JHCIeTIepCKad
4. PaboTa, Tpe-
Oyromas cocpe-
JOTOYeHHOCTH H
C NOBBIIeHHEI-
MH TpeOOBaHHA-
MH K IIpomleccam | 193 | 91 | 83 | 77 | 73 | 70 | 68 | 66 | 64 75
HADOIeHAT U
IHCTAHITHOHHOTO
yIIpaBlIeHHd De3
pedeBoH CBA3H
110 TenedoHy

5. BemiongeHES
BCeX EHTIOB paboT
(3a HCKTIHOYEHH-
eM mepedrcnes- | 107 | 95 | 87 | 82 | VB | 75 | T3 | 71 | 69 80
HBIX B ILIL. 1-4)
HA NOCTOSHHEIX
paDOUHX MecTax

93 | 79| 70 | 68 | 58 | 55| 52 | 50 | 49 60

96 | 83 | 34 | 68 | 63 | 60 | 57 | 55| 54 65
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Puc. 3.2. CxeMa 1ab0paTOpPHOH YCTaHOBKH:

1 — oxTaBHBI QUIBTP; 2 — mIyMoOMep; 3 — MaKeT NOMelIeHHT; 4 — MEKpO(OH,
5 —neperopozka; 6 — IHHAMHEK, 7 — BHOPOH30IATOp pe3HHOELIH; 8 — rene-
parop 3BVKOBBIX CHTHANOE, A — MIVMOBasd KaMepa; B — H3oIHpyeMoe moMe-
IIeHHe; 4, 0, B — IIYTH Oepe/ladH 3BYKa H3 NoMeNTeHAd A B noMemenre b
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Prc.3.3. Oprane! yOpaeleHHT MyMoMepa Mogend PS/202 B OKTagHOTO
¢$uneTpa Mogenn OF 201:
| — mepexmowarens mpegenoe mzmMepenma «Jmamazom 1w 2 — mmxpodouHEBDi
EXOQ; 3 — Iepermo9aTent OpeJeIos HaMepenna «(HamazoH 2»; 4 — mepexmoTa-
tens «Koarpoas Gatapemn»; 5 — MepelmOYATENR XAPAKTEPHCTHE H PEXHMMOE H2-
Mepemid; § — CHrHANLHAY JIAMIOIOTKA BEIIOTEHHA IpHOOpa; | — CTPeIoYuHErd Hi-
OHKATOp; 8§ — HHOHKATOp OeperpyskH IpHOopa; 9 — Nepelmod9aTelh OKTABHBIX
noxoc dumeTpa; 10 — nepeMBrKH 09 COSMECHAS IIyMOMepa ¢ QEIRTpoM

UenoBek 00siajaeT pa3iIUyHOM UYyBCTBUTEIBHOCTHIO K 3BYKaM pa3HOW uacToThl. Pazmpakaroinee
nerictBue 1myma Bo3pactaer B mpenenax dactor 20..1000 I'm, gocturas makcuMyma, Ha BBICOKHX
yactotax 1000-8000 I'u. YkazaHHble 0COOEHHOCTH CIIyXOBOTO aHaJIM3aTOpa YEJIOBEKAa YYUTHIBAIOTCS B
X0Jle U3MEpPEHUs YPOBHS 3BYKa, KOI'/la Iae€TCsl MHTErpaibHas (CyMMapHasi) OLleHKa BO3ACHCTBUS SHEPTUU
3BYKOB pa3JIMYHOM 4acToThl. l3MepeHne ypoBHS 3ByKa MPOBOJUTCA Ha KOPPEKTHPYOILEH
XapaKTEpUCTHKE IIyMOMepa «Ay, T.e. U3MepseTcsl YpoBeHb 3ByKa B fernubenax «A» (n1bA). Ilpu stom
qyBCTBUTEIBHOCTh BCETO M3MEPUTEIFHOIO TPaKTa «MHKPO(OH-ITyMOMEp» MoJ0o0paHa TakuM o0pas3oM,
4TOOBI OHA COOTBETCTBOBAJIA CPEHEH MUHUMAILHON UyBCTBUTEIBHOCTH YEJIOBEKA K 3ByKaM Ha 4acTOTax
31,5...8000 I'u. I'padpuk KOppeKTUPYIOIIECH XapaKTepUCTUKH Irymomepa «A» (puc. 3.4,0) mpeacTtaBiseT
co00¥ 3epKallbHOE M300paKeHNEe KPUBOW MOpOra YyBCTBUTEILHOCTH ueioBeka (puc. 3.4,a). Ha atom xe
pUCYHKE TIOKa3aHa XapaKTepUCTHKa ImymMmomepa Lin wim nuHeWHas XapaKTEepPUCTHKA, MPH KOTOPOU
YYBCTBUTEIHLHOCTh U3MEPUTEIHHOIO TPAKTa HAa BCEX YAaCTOTax CIEKTpa MOCTOsHHA. XapakTrepucTtuka Lin
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UCTIONB3YeTCs NMPH MPOBEICHUH CIEKTPAJIBHOIO aHaJM3a C MOMOIIbI0 OJI0Ka OKTaBHBIX (QuiIbTpoB. [Ipu
CIIEKTPAJILHOM aHAJIN3€ MOCIEAOBATEIIbHO BKIIFOYAIOTCS B paboTy oTaenbHble GuiabTpsl oT 31,5 mo 8000
[ u ompenensroTcs YPOBHH 3BYKOBOTO JaBieHHs B nenuOenax (nb) Ha kaxmol (UKCHpOBaHHON
yactoTe. B pe3ysnbTare ycranaBiauBaercs o0JacTh 4acTOT, TJI€ MHTEHCUBHOCTh 3BYKOB MakcumalnbHa. Ha
OCHOBaHUU 3TOr0 pa3pabaThIBAIOTCS TEXHUYECKUE CIOCOObI CHUKEHMS IIyMa, KOTOpPbIE CYIIECTBEHHO
pa3nuyaroTcs Uil HU3KOYACTOTHBIX, CPEIHEYACTOTHBIX M BBICOKOYACTOTHBIX 3BYKOB. BJIOK OKTaBHBIX
¢mieTpoB OF 201 coemunsiercs ¢ mryMmoMepoM JABYMS MEPEMBIUYKaMH U MpecTaBisieT coboir Habop RC-
¢GWIBTPOB,  HACTPOEHHBIX  HA  NPOMYCKAaHHWE  3BYKOBBIX  DJIEKTPUYECKHMX  CHUTHAJOB  Ha
¢ukcupoBannbixyacrorax 31,5...8000 I'm.
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Bac. 3.4, Kpumele SyBECTERTRIREOCTH Oprass cIyid gaaosees (3]
B EoppeETEPVECIOH: R8P asTepRECTHRR Ooysioaizpa A B Lin (6]

Texnuka 6ezonachocmu npu 6blNOJIHCHUU ﬂaﬁopamopuoﬁ pabomol:

1.ByibTe BHUMATEBHBI, IUCIUTTIMHUPOBAHHBI, OCTOPOXKHBI. TOUHO BBHINOJIHIANTE YKa3aHWs.
2. Pacnionaraiite npubopsl , MaTepuaisl, 000pyaoBaHHe Ha paboueM MecTe B MOPSIKE, YKa3aHHOM
YUUTEJIEM.
3.He nepxwute Ha paboueM cToJie MpeAMETHI, He TPeOYIOIIMecs /s BHIIIOTHEHUS 3aaHusl.
4.Ilepen TeMm, Kak NPUCTYNHUTH K pabOTe TIIATEIBHO U3YyUUTE €€ OMUCAHUE, YACHUTE X0 €€
BBITTOJIHEHHUSL.
Ilpakmuueckasa uacmp:
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1. lymomep BKIIIOUAETCs MPU MOMOILH MEPEKITIOYATENS pEXUMOB U3MepeHus 4 (cM. puc. 3.3) B pexum
«Mennenno» u Ha pexxuM «Bremnuit Gunbtp» (EXsit), mocie dero 3aropaeTcsi HCOHOBas jaMIia Ha €ro
JIMIEBOM IMaHEH.
2. Ilepexmtoyarenem auamna3zoHoB 1 u 3 ciieyeT YCTaHOBUTH CTPENKY B MOJIOKUTEIHLHOM CEKTOPE IIKAJIBI
naaukaropa B uHtepBaie 0..+10 ab. Ilpum 3ToM cHayana ynpaBisiOT NEpPEKIIOYaTEIeM IMPeaeIoB
u3MepeHus «Jluamason 1», KOTOpBIM IOCIIENOBATENbHO IMOHMWXKAIOT (cTyneHsmuno 10 nb) 3Byk B
nuanazone u3mepenuid 130... 70 b, moka B KaKOM-TO M3 3THX NOJAMANA30HOB CTpeNiKa mpubopa He
BOWJIET B IIOJOXKUTEIBHBIA CEKTOp IIKajdbl HHAMKATOpa. /[l TOHMKEHMS JAuana3oHa pydka
nepexitouarens «Jluamnason 1» Bpamaercs NpoTHB 4acoBoM crpenku. Eciu TpeOyercs nanbHeiiee
noHmwxkeHue npeaena usmeperus (60-50-40-30 ab), To 3T0 oOecneynBaeTCs BpalleHUEM IPOTHUB YacOBOMH
CTpeJIKU nepekitouatens «J{namnazon 2».
3. Orcuer mosiy4aeTcsi CyMMHpOBaHHWEM IIOKa3aHWi crpenoyHoro uHaukatopa (ot 0 mo 10 ab) wm
yCTaHOBJICHHOro jauanazoHa wusMmepenuid (ot 130 mo 30 nb), B koTropoMm cTpenka Bomuia B
MOJIO’KUTEIbHBIN CEKTOP IIKAJIBI.
4. Jlns crieKTpalbHOTO aHalM3a Mcnojib3yercs: okTaBHbIM GuiasTp Tuna OF 201 ¢upmer RFT (cm. puc.
3.3), obecrnieunBarONIMid MPOMYCKaHUE 3BYKOB IMOOKTAaBHBIM MojocaMm yactor 31,5...16000 I'u. B na-
0OpaTOpHOM YCTAaHOBKE UIyMOMEp CTAIl[MOHAPHO COEAMHEH C OJIOKOM OKTaBHBIX (uiabTpoB. I[lpu
CHEKTPaAJIbHOM aHaJIN3€ IIYMOMEpP JOJKEH OBbITh BKIIIOUEH Ha PEXUM «MeEIIEeHHO» U OJJHOBPEMEHHO Ha
pexuMm «Buemnuit  ¢punstp» (Exsit) ¢ momompio mepekiouarens 4. 3areM IOCIENOBATEIbHO
BimrovaroTess GuibTpbl ot 31,5 mo 8000 I'm m Ha KakI0W OKTaBHOH Imosioce ormpeaensercs (1o
IIYMOMEpY) YpPOBEHb 3BYKOBOTO JaBieHHs. V3MmepeHue ypoBHEH 3BYKOBOTO JaBIICHUS HAYMHACTCS C
nosiockl OkTaBbl 31,5 'l U mponomkaercs B CTOPOHY MOBbIMIEHUsT yacToT 10 mojockl 8000 I'u. Ilpum
U3MEPEHUSIX MOCTOSHHBIX IIYMOB (PUKCALMU YPOBHEW MPOBOIAT HE MEHEE TPEX pa3 Ha KaKJOW 4acToTe.
PesynbTatom uzMepeHust IBUTCS cpeiHEe apu(PMETHUECKOE 3HAUEHUE YPOBHS

H3MEPEHHE YPOBHEH 3BYKA B JIBA

1. lymomep BKJIIOYAETCS C MOMOIIBIO TEPEKIIOYATeNss peXUMOB u3MepeHust 4 (cm. puc. 3.3) B
pexuM «MeIJIeHHO» U Ha XapaKTEPUCTUKY «A».

2. [epexmrouatensmu «/uamazon 1» (130...70 n1b) u «/Iunanazon 2» (60...30 1b) cnenyer n0OUTHCS
YCTaHOBJICHHS CTPEJIKU HHIMKATOPA B MOJIOKUTETHHOM cekTope mKaibl (0... +10 ab).

3.ITokazanust CTPENIOYHOTO HHANKATOPA CHUMAIOTCSI BU3YAIBHO TI0 CPEIHEMY TMOJIOKEHHUIO CTPENIKH.

4. Otcuer moay4yaeTcsi CyMMHUPOBaHMEM IOKa3aHWM cTpenoyHoro usHaukaropa (0..+10 nb) u
YCTaHOBJIEHHOI'O Jana30Ha U3MEepeHUH.

5. W3Mepenust MOBTOPSAIOTCS HE MEHEE TpeX pa3. Pe3ynbTaThl M3MepeHus yCpPeIHSIOT U 3aHOCST B
Tabn. 1 ortuera o naGoparopHoil paborte 3. J{is HaryIsgHOCTH H3MEPEHHbIE U HOPMATHUBHBIE YPOBHU
3BYKOBOTO JIaBJIeHHsI U300pakatoTcs rpaduyecku (cM. popmy oTtyera o JsabopaTopHoii padote 3).

6. [locne mpoBeieHUsI N3MEPEHUI IIIYMOMED BBIKIIIOYAETCS NEPEKIIOYATEIEM PEKUMOB U3MEPEHUN B
noJiokeHue «0».

HU3MEPEHUHE3BYKOHU3OJ/IALITHHUOI' PAZK/IEHUA

1. CoOparh YCTaHOBKY ¥ W3MEPHUTENBHBIH TpakT Mo cxeme (cM. puc. 3.2) 0e3 yCTaHOBKH
HCITBITYeMOT0 00pa3Iia mePeropoIKH.

2. BKIIIOYUTH HW3MEPUTENbHYIO almapaTypy M T€HepaTop LIyMa, MpHU MOMOIIU PYYKH peryssTopa
BBIXO/JIHOTO HAIpsDKEHUs I'eHepaTopa YCTaHOBUTH B KaMmepe 3aJlaHHBbI ypOBEHb 3BYKOBOI'O JABJICHHUS.
YpoBeHb 3BYKOBOIO JaBlieHUSl 3ajaercs mpenogasareneM (Hampumep, 90 nbA) u ycranaBiauBaeTcs
1a00paHTOM.

3. IlpousBectu M3MEpEHMsI OKTAaBHBIX YPOBHEW 3BYKOBOI'O JIaBJIEHUS B M30JUPYEMOM IOMelleHuu b
(cM. puc. 3.2) 10 YCTaHOBKM MCHBITYeMOM meperopoaku. Tak Kak H3MEpPEHHs YPOBHSA 3BYKOBOI'O
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JIaBJICHUS] B KaMepe 0e3 YCTaHOBKHM MEPEropoJIKU yXKe BBIMOIHAINCH, TO 3HaueHus: L Oepyrcs u3 tabdmn.l
oTdera o 1abopaTtopHoi padore 3.

4. Omnpenenutb TEOPETUYECKH M IKCHEPUMEHTAIBHO  3BYKOM3OJUPYIOUIYI0  CHOCOOHOCTH
NEPEeroposIKi. 3BYKOU3OJSAIUS — OTO CBOMCTBO OrpaKJAlOMIMX KOHCTPYKIUH MPEnsTCTBOBATH
paclpoOCTpaHEHUIO 3BYKAa. 3BYKOM3OJIHPYIOIIAs CIIOCOOHOCTH JIF0O0OOW OJHOCIOWHON HW30TPOIHON
MIperpajbl OMPEEISIETCS €€ MACCUBHOCTHIO (MM Maccol 1 M2 nperpajnl). 3BYyK 3a Mperpaay nepeaaercs
CJEeNYIOIMMHU MyTsAMHU (cM. puc. 3.2):

- yepes LIEJIN U OTBEPCTHS B IPErpasc;

- 3a cyeT KoJiebaHuil mperpapl MoJ 1eHCTBUEM YHEPIHH 3BYKOBBIX BOJIH;

-TIpU Tiepesiaye 3BYKOBOM BHOpalMu M3 IIYMHOIO MOMEIEHUs B M30JIMpyeMoe nomenieHue b yepes
MPUIETaloIlue CTPOUTENIbHbIE KOHCTPYKIIUH.

IKCIIEPUMEHTA/IbHOEOIIPE/IEJIEHHE3BYKOUNU3O0/IAALTHUH

Heo0xoauMo yCTaHOBUTH HCIBITYEMBId 00pasell IMEeperopogKd M 3aKPEluTh €ro IMPHKUMHBIM
ycTpoiictBoM (cMm. puc. 3.2). IIpousBecT M3MEpeHUs] OKTaBHBIX YPOBHEW 3BYKOBOTO JIaBJICHUS L? 8
u3zonupyemom nomeiieHun b. 3nauenus L2 3anectu B oTueT 0 1abopaTopHOil paboTe. 3aTeM BBIUUCIUTD
3Bykou3ossiuio R = L1 — L21b Ha yacToTax crnekTpa M 3aHECTH pe3ynbTarhl B oTueT. [1o momydyeHHbIM
JAHHBIM TTOCTPOUTH T'paUK 3BYKOM3OJSAIMU B KoopawHatax R/f (cM. ¢opmy oTdera o mabopartopHoit
pabote 3). B tabun. 3.2 npencrasiieHbl 3HaYE€HUS UIOTHOCTA MaTEpUaIoB U KoopauHat Touek B, C.

TEOPETHYECKOE OIIPE/IEJIEHHUHE 3BYKOH3OJIAIIUU IIEPETIOPO/IKH
3BYKOM3OJISAIUS OJHOCIONHBIX H30TPOMHBIX MEPEropOJIOK MPUOIMKEHHO OMpENeNseTca MO Tak
HA3bIBAEMOMY «3aKOHY MAacChl» WM 0OJiee TOYHO «TpauuecKuM METOIOM». «3aKOH MAacChl» HMEET
cienyromyio hopmyiy:
R =20lgmf -47 515,
rme m — Macca 1 M2 MEePETOPOJIKH, KT}
f —wacrorasByka, ot 31,5 10 8000 I't1.
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Fpaq)I/I‘IeCKI/IM MCTOIOM 3BYKOU3OJANUU TICPECTrOPOIOK BaHaHHOfI TOJIINUHBI, BBbIIIOJIHCHHBIX M3
MeTaJljia, CTeKa, CyXou runcoBoil mrykatypku, JICII u 1p., B CTpOUTENbHON NPAKTUKE PACCUUTHIBAIOTCSA
mo Metoauke rmocoous k MI'CH 2.04-97.

Lo

'L I T I

B 3% Thiseieq o TPoeBRa Fpusfim
FEVEOERARITIRE SOP4 IS TR TR VAR T8N 0T

Heobxonumo noctpouts rpaduyeckyro 3aBUcUMOCTh R/f. Jnis mocTpoeHuss KpuBOW 3BYKOU3OJISIIUN
ABCJ (puc. 3.5) cnauana onpenenstoTcst koopauHatsl Touek B u C. Koopaunarts! Touek B (Rs, f8) u C
(Re, fc) G6epytest u3 Tabn. 3.2. B3aBUCUMOCTH OT BBIOpAaHHOTO MaTepuana M TOIIIMHBI IEPEropoIKH B
muutaMeTpax. [Ipu 3ToM monmydeHHBIC 3HadYeHHs fB w fC OKpYrIsitOTCS 10 3HAYCHHS OJIvDKaiIien
cranaptHoi 43 okraBHO# mosockl 63...8000 I'u. Touku B u C HaHOCSTCS HA KOOPJHMHATHYIO ceTKy R-f
(cm. puc. 3.5). 3atem u3 Touku B mpoBoautcsa mpsimas BA ¢ nHakiionowm, paBHbIM 4,5 1b Ha Kaxmayro
OKTaBY JUIsI IIEPETOPOOK (OTpakICHUH ), BRITIOJHEHHBIX M3 METallIa, CTEKJIa WK APYTUX Marepuayion. 13
touku C npooautcs npsmas CD ¢ Hakiionom 7,5 n1b Ha oktaBy. Touku B u C coenunstorcs npsimoii. B
uTore mnoxydyeHa somaHas kpuBasi ABCD, mnokaspiBamoomias TEOPEeTHUECKYIO 3BYKOH3OJIHUPYIOIIYIO
CIIOCOOHOCTH MEPEropoIKU U3 BEHIOPAHHOTO MaTepHana.

Tpebosanusn k oghopmnenuro nadopamoproil padomayl u omuemy:
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BrIBOIBI IO pe3ynbTaTaM U3MEpPEeHUs apaMeTpoB IIyMa:

- 0 MPEBBIILIEHUN YPOBHS 3BYKOBOT'O JJaBJICHUSI 110 YaCTOTaM criekTpa B 1b;

- 0 MPEBbIIICHUU YPOBHsI 3ByKa B 11b.

2. OreHKa 3ByKOU30JIUPYIOIICH CIIOCOOHOCTH MEPErOPOIKH.

['paduku sKCIEpUMEHTABHON U TEOPETUYECKONW 3BYKOM3OJSALUU HEOOXOJUMO MPEACTaBUTh B OTYETE O
nabopaTtopHoil pabore. [l cpaBHEHUS HAa OJHOM PUCYHKE HM300pa)karoTcs rpaduku 3BYKOU3OJSALUU
NEPETOPOJIKH, IOIYYEHHOM OKCIIEPUMEHTAIbHO U TEOPETUYECKH, JIE€NAeTCs BBIBOJ O CTENEHU
Pacx0XkI€HUs TEOPETUUECKUX U SKCIIEPUMEHTAIBHBIX JaHHBIX O 3ByKOM30JsALuu (puc. 3.7).

Dopua Taba. 2

Hz MEPEHHBIC IHAYMEHHA YPOBHE IBYVEOBOLD JTaBJICHNS

YpoBeHb 38VKOBOLO dasienun, 1B, B 0KTABHBX (010CAX
Bemmmma CO CpeHereoMeTpHYeck MK qacTotami, 'y
35 | 63 [ 125 | 250 | 500 [ 1000 | 2000 [ 4000 [ 8000
L, I
L, |
R=L,-L, |
Hs rabn. 3.2 koopaunars tousn B:
R, s h= Tw
TouKH C:
R= :f= Tu.
L a0
¥
L
X
w
2 |
AP
o
I BS540 S0 00 o0 w0 e
£
Puc. 3.7, Ipaduk anyKoH30I81IHH NeperopoiEl
3akiroueHue
Iloamuce

Koumponwvnwie eonpocot :

. UTo moHuMaeTcs 1noji ypoBHEM 3BYKOBOT'O J1aBJICHUs?

. UeMy paBeH OpOT 4yBCTBUTEIHHOCTH OpPTaHa cilyxa yeroBeKa’?

. UTo Takoe OKTaBHBIE MIOJIOCHI 4aCTOT?

. Kak onpenensercs cpeanereoMerpuyeckas yactora?

. Kak Hopmupyercs nrym?

. Kak pa3nenstorcs mymMsl 10 BpEMEHHBIM XapaKTepUCTUKaM?

. UTo Takoe KOPPEKTUPYIOIIHNE XapaKTePUCTUKH mymomepa «Ay, Lin?
. UTo noHMMaeTcs o1 CIEKTPaIbHBIM AaHATIM30M I1yma?

0N N L AW N~
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9. Kak npuGimKeHHO MOKHO PaCCUUTATh 3BYKOU3OJISAIUIO IPErpaibl?
10. OO6BsICHUTE METOIUKY TTOCTPOCHHSI KPUBOH 3BYKOU3OJIAIIMH IUIOCKON TIPEeTrpajabl U3 CTalu (WK
CTEKJIa) Ha CTAaHJAPTHBIX YacTOTaX CHEKTpa 3BYyKa.
11. Yto moHnMaeTcs noJ1 ypoBHEM 3BYKa, BEIpaXKEHHOTO B 1bA?
Cnucok 1umepamypul:

Ocnosnas numepamypa

1.be30macHOCTh KUZHEACATEIILHOCTH [DIEKTPOHHBINA pecypc]: yueObHuk st 6akanaBpos / B.O.
EBceeB [u ap.]. — DaexrpoH. TekcroBble qanHbie. — M. : JlamkoB u K, 2017. — 453 ¢. — 978-5-394-
02026-1. — Pexum goctyma: http://www.iprbookshop.ru/60384.html

2.be3onmacHoCTh XU3HeAeATeNbHOCTH © yueOHuk / mox pea. E.M. Xomnocrosoii, O.I'. ITpoxopoBoii.
- Mocksa: U3znatenscko-ToproBas kopropamus «Jlamkos u K°», 2017. - 453 c. : Tabmn., ui. - (YdyeOHbIe
u3nanus 11 6akanaBpoB). - bubmmorp. B kH. - ISBN 978-5-394-02026-1; To xe [ D5neKTpOHHBIH pecypc].
- URL.: http://biblioclub.ru/index.php?page=book&id=450720 (08.08.2018).

/Jlonoanumensvhasn numepamypa

1.ITerpoB C.B. be3zonacHOCTh XKU3HEACIATSILHOCTH [DIEKTPOHHBIN pecypc]: ydeOHoe mocobue/
[erpos C.B.— DneKkTpoH. TeKCTOBbIE JaHHbIe.— M.: Y4eOHO-MEeTOANYECKHA IEHTP 0 00pa30BaHHIO Ha
KeJIe3HOJopokHOM TpaHcnopTe, 2015.— 320 ¢.— Pexum moctyna: http:// www.iprbookshop.ru/45247.—
9BC «IPRbooksy, mo mapoito

2.Epemenxo B.J[. bezonacHOCTh ®u3HeAeITeNbHOCTU [ DIEKTPOHHEBIN pecypce] : yueOHoe mocobdue
/" B.J. Epemenko, B.C. Ocranenko. — DIEKTpOH. TEKCTOBbIe naHHble. — M. : Poccuiickuit
roCcy/IapCTBEHHBIH YHUBEpcHUTET npaBocyaus, 2016. — 368 c. - 978-5-93916-485-6. — Pexum goctymna:
http://www.iprbookshop.ru/49600.html

3.CorueB FO.H. be3onacHoCTb XM3HENEATENBHOCTH B UPE3BbIYAMHBIX CUTYaLUAX [DIEKTPOHHBIN
pecypc]: yueOnoe mocobue/ CerueB FO.H.— DOnexkTpoH. TekcTroBble maHHbie.— M.: ®DUHAHCH U
cratuctuka, 2014.— 224 c.— Pexum pocryna: http://www.iprbookshop.ru/18791.— 3bC «IPRbooksy,
10 TIAPOJTIO

JlabopaTopnas paGora Ne 4
Tema: Onenka BUOPAMOHHOI0 BO3/IeiICTBHA Ha padoyne MecTa

Ilenv padomwi: mpuoOpecTH HABBIKM M3MEPEHHs NapaMeTpoB BHUOpalUM, JaTh CaHUTApHO-

TMTUEHUYECKYIO OLIEHKY BHOpaluu pabodero mMecra, HaydyuThCsl MPOU3BOAUTH pacueT 3(h(EeKTHBHOCTU

BUOPOU3OJISILINY.
Dopmupyemoie komnemenyuu: YK-8.

Teopemuueckas uacmbv: BI/I6paIII/IOHHI)I€ KOJICOAHHSI OKa3bIBAIOT BpPEAHOC BO3JCHUCTBUE Ha OpraHmu3m

yeyoBeka. VI3BecTHO, YTO pas3IuWYHbIE YacTH TejJa U OpraHbl YeJIOBEKa HAaxXOIATCS B COCTOSIHUU
MOCTOSIHHOTO KOJieOaHWsi C HM3KOW YacTOTOM M He3aMeTHOW Juid raza amiuintynod. Hampuwmep,
KoJIeOaHUsI BHYTPEHHHX OPraHOB UMEIOT 4acToTy 6-9 I'l, kojeGaHMs TOI0BBl OTHOCUTENIBHO 1iey 25-30
I'u. Ilpu BHemIHeM BUOpAIMOHHOM BO3JEHCTBUU NMpOsBIAeTCA PQPEKT pe3oHaHCa, OTpa)xKarolMUics Ha
(U3HUOTIOTHUECKOM M MICUXUYECKOM COCTOSIHUM YEeJIOBEKa, B IIEPBYIO OUepe/lb, HA LIEHTPAIbHOI HEPBHOM
cUCTeMe, a yepe3 Hee M Ha Jpyrux opraHax. HamOosplime M3MEHEHUS OTMEYalOTCS B HEPBHOM H
CEpJICYHO-COCYIUCTON CHUCTEMaX, YTO BBIPAXKAETCS TOJIOBHOW OO0JbIO, MOBBIIIEHHON YTOMIISIEMOCTHIO,
pasapaxkeHuem, O0onsiMu B cycraBax. llpu mmurensHON paboTe ¢ omacHbIM 00OpYyIOBaHUEM Yy 4elOBeKa
MOJKET pa3BUThCS BHOpaloHHas 00JI€3Hb, Mopaxkarouas nepupepruuecKyro U LEHTPAIbHYI0 HEPBHYIO
CUCTeMY W JApyrue opranbl. Ha paHHHMX cTaausax jeueHue BUOPOOOIE3HHM BO3MOXKHO, MPU IMO3THEH
JIMarHOCTHKE B OPTaHU3ME MPOUCXOIAT HeoOpaTUMbIE H3MEHEHUS, TPUBOIAIINE K MHBUINIHOCTH U JaXKe
K JIETAJIbHBIM UCXOJaM.

Bubparus xapakrepusyeTcs CIeIyIoUIMH apaMeTpamMH :

- 4acToTOM, I'11;
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- BUOPOCKOPOCTHIO, M/C;

- BUOpOYCKOpEHUEM, M/C;

- YpOBHEM BHOPOCKOPOCTH, 1b;

- YpOBHEM BUOpOyCKOpeHUs, Ab.

ITo ciocoOy BO3ACHCTBUS HA YeJIOBEKA BUOPAIIHS TOIpa3IesseTcsl Ha OOIIyro, IIepeiaBacMyo Yepes
OTIOPHBIE MOBEPXHOCTH HA TEJIO CUJIAIIETO UM CTOSIIIETO YEJIOBEKA; JIOKAJIbHYIO, TIEpeiaBacMyIo Yepes
PYKH YelloBeKa.

Jliist o0rieid BUOpaliuu yCTaHOBJICHBI HarnpaBieHus aevicteus Z, X,Y, rae Z — BepTHKaIbHast och; X, Y —
TOPU30HTAILHBIC OCH; JIJIS JIOKATBbHOUM BHOpauu — HanpaBlieHus AectBus X, Y, Z, T1ie ochb X COBIAIacT
C OCBhIO MECT OXBaTa UCTOYHUKA BHOpaIuu (PyKOsATKa, pyJIEBOE KOJIECO | T.II.), OCh Z JICKHUT B IIIOCKOCTH,
00pa3oBaHHOM OChIO X W HANpPABJICHHEM IOJa4d W TMPUJIOKECHHs Cuiabl. HopMupoBaHue mapamMeTpoB
BHOpAIMy OCYIIECTBIISICTCS B 3aBUCHMOCTH OT HAIIPaBJICHHS JIEUCTBHUS BHOpAlUM, €€ BHJIA, KATETOPUH U
YaCTOTHI, a TAK)KE OT JUIMTSILHOCTH €€ ICHCTBUS Ha YeJIOBEKa.

OO61yro BUOpaIuio 1o UCTOYHUKY €€ BOSHUKHOBEHHUS MOAPA3IEISIOT Ha CAEAYIOIINE KaTEerOpUU:

* TPAHCIIOPTHYIO, BO3JICUCTBYIOIIYIO HAa OMIEPATOPOB MOJBUKHBIX MAIlIMH M TPAHCIIOPTHBIX CPEJCTB MPHU
WX JIBWKCHUH 110 MECTHOCTH,

* TPAHCHOPTHO-TEXHOJOTHYECKYIO, BO3JCHCTBYIOIIYI0O Ha OMNEPATOPOB MAIIMH C OrPAHHYECHHBIM
MEepPEMENICHUEM TOJBKO IO CIENHAIBbHO TOJTOTOBJICHHBIM TIOBEPXHOCTSIM IPOU3BOACTBEHHBIX
MOMEIIEHUH, MPOMBIIIICHHBIX TIOMAI0K (0€TOHOYKIIAAUMKH, HAMIOJIBHBIM TPAHCIIOPT);

* TEXHOJIOTMYECKYIO, BO3JICHCTBYIOIIYIO Ha OMEPAaTOPOB CTAMOHAPHBIX MAIIMH WM TepeaBacMylo Ha
paboune MecTa, He UMEIONNE HCTOYHUKOB BUOPALIHH.

Jns oneHku HEOIArompusATHOTO BO3JCUCTBUS BUOPAIMOHHBIX KOJEOAHWN YCTAHOBIIEHBI MPEAEIHHO
JOMyCTUMBIE ~ 3HAYEHUs, TMpeICTaBleHHble B  caHuTapHeix Hopmax CII  2.2.4/2.1.8.566-96
«IIpousBoacTBeHHasi BUOpanusi, BUOpaIsi B TMOMEIIEHUAX JKWIBIX M OOIIECTBEHHBIX 3IaHHII.
HopmupoBanne BuOpamiu OCHOBAaHO Ha OILIEHKE OJHEPruUM KoJieOaHWA Ha BCEX YaCTOTax.
TexHomoruueckast BuOpanusi HOpmupyercs Ha dyactotax 1... 90 I'm, Ha Oonee BBICOKMX 4YacTOTax
BPEIHOCTh BHOpAIMK XapaKTepU3yeTcs YpPOBHEM IlyMa, KOTOPBI BO3HUKAET BCIIEJACTBHE BHOpAITHH.
Hopmupoanue napameTpoB BUOpAIUH PUHATO MTPOU3BOIUTH MO OKTaBHBIM Tojiocam 2... 63 T'm.

Hopwmbl BuOparuu ycTaHOBIEHBI IS Ka)XJI0H M3 yKa3aHHBIX KaTeropuil BuOpamuu. TexHOIornueckas
BUOpanusa (kareropuss 3) HOPMHPYETCS IO CIEAYIOIIUM CTaHJapTaM CPEAHETeOMETPHYECKHUMHU
YaCcTOTaMH OKTaBHbIX mojoc: 2, 4, 8, 16, 31,5, 63 I'u.JlokanepHas BuOpanus HOPMUPYETCS IO
CpPEeIHETeOMEeTPUYECKUM YacTOTaM OKTaBHBIX ToJioc: 8, 16, 31,5, 63, 125, 250, 500, 1000 I'.

JIro0as monoca 4aCTOT MOXKET XapaKTePHU30BaATHCS 3HAUEHUEM CPETHET€OMETPUUYECKON YacTOThI

f.=.4f <1 ,

cr W OH B
rne fH - HuKHss mosoca 4yacToT, ['1;
fB — BepXHsIsl rpaHUYHAs 110JI0CA YacToT, ['11.
Ecnu fB /foH = 2, TO Takas mojoca 9acToT Ha3bIBACTCS OKTaBHOM.
Hopmupyembimu napamerpamu BuOpauuu no CH 2.2.4/2.1.8.566-96 sBastorcss BUOpPOyCKOpEHUE,
BUOPOCKOPOCTH, JIorapupMuuecKkre ypoBHI BUOPOYCKOPEHHUS U BUOPOCKOPOCTH.
Jlorapudmudeckuit ypoBeHb BUOpOCKOpOCcTH Lv onpenensercs o ¢hopmyse

L, =20lgV/V,ub,

rae V — cpenHee KBaipaTUyeckoe 3HaueHue BUOPOCKOPOCTH, M/C;
Vo=5-108- MOPOTOBOE 3HAUYEHNE BUOPOCKOPOCTH, M/C.

Jlorapugmuueckuii yposenb BuOpoyckopenus La onpeznensercs no ¢popmyie
La=20Iga/aonb,

T7ie a — CpellHee KBaJApaTHIeCKOe 3HAaUCHHE BUOPOYCKOPCHHSI, M/
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a=310"— MIOPOTOBOE 3HAUCHUE BUOPOYCKOPECHHUSI, M/c?.
['urueHnyeckre HOPMBI ISl TEXHOJIOTHYECKOW BHOpanum (kareropusi 3) mpeacTaBieHbl B Ta0n. 4.1.
['uruennueckas HopMa yCTaHOBJICHA JIJISl JUIUTEILHOCTH JAecTBus BuOparuu 480 muH (8 1). Hopmbl
JIOKaJIbHOW BHOpaIuu npeacrtaBieHbl B Tadn. 4.2. [lpu neiictBun BuOpanuu menee 480 MUH 3HaYEHUE
JOIYCTUMOTI'0 HOPMUPYEMOT0 IapaMeTpa orpeessercs mo popmyse

u=u480-J480/1,
rae u480 — romycTuMoe 3HaUeHHE HOPMUPYEMOT0 IapaMeTpa JJis JUIUTeIbHOCTH JeicTBus 480 MUH;
t — BpeMs (hakTHUECKOTO NEHCTBUS BUOPALIUU, MUH.

Haubonee >¢dexTHBHBIMI METOJAMH 3alUTHI YEJIOBEKAa OT BPEAHOIO BO3JEHCTBUS BHOpaIUu
CUMTAIOTCA TEXHUYECKUE PEUICHHs, YMEHbIIAIOIUE HMHTEHCUBHOCTh KOJ€OaHMH B MCTOYHUKE €ro
BO3HUKHOBEHHUSA. OJTO JOCTUTAeTCAd IUIAHOBO-IPEAYNPEAUTEIbHBIM PEMOHTOM U  PErJIAMEHTHBIM
00CIyKMBAaHUEM CYIIECTBYIOUIETO OOOPYIOBaHUS M HWHCTPyMEHTa JHOO HCIONb30BAaHUEM HOBOM
TEXHUKU C HHU3KUMU BHUOPAIMOHHBIMU XapaKTepUCTHKaMu. KpoMe HUX Ha MPOU3BOJICTBE IIMPOKO
pacrpocTpaHeHbl METOAbl OCNA0JICHHs] KOoJieOaHUsi Ha MYTSIX HMX PACIPOCTPAHCHHUS OT HCTOYHHKA C
MIOMOIIIHI0 BUOPOU3OJIALIMOHHBIX, BHOPOIIOTIIOMIAOIINX WIIM BUOporacsmux ycrpoicts. [Ipeogonenas

BCE ITH Oapbephl, BUOPAIIMOHHBIC KOJICOAHUS TEPSIOT CYNICCTBCHHYIO YacTh CBOCH SHEPTUU W,
COOTBETCTBEHHO, CHH>KAIOT CBOH MapaMeTphI.

Tadtnwuoa 4.1

Iurnennqeckne HOpMbL TEXHOA0T HHeckol enbpaunn (Kateropus 3)
no CH 2.2.4/2. 1.8.566-96

OCHOBHBIC DONOCKE JomyeTiMBIE TApaMeT]bl
uacTor, [ no BEGpoCKOpOCTH, Myl'c | no eabpockopocti, 1k
d 13 108
4 4,5 99
8 3 03
16 2.2 02
35 2,2 92
B3 o 92

Tatdnnua 4.2

CHrHeHHecKie HOPMEL A0KATEHOE (MECTHON) BHOpaHR
ue CH 2.2.4/2.1.8.566-96

CICHORERIE TONOCH JlonycTHMELE HapaMeTph
qacToT, 'y no eubGpockopocTi, My/c | oo subpockopoctd, 1k

) ' 28 115

16 14 109
31,5 14 109

63 14 109

125 14 109
250 . 14 109

500 14 109
1000 14 109

KPATKHUE CBEJIEHHWS O BUBPOU3OJIALINN
OaHMM U3 OCHOBHBIX MEpPONPUATHUN MO 3allUTe YeJoBeKa OT BHOpaIMM Ha MPAKTHUKE SBIISETCS

BUOPOM3OJISIIINSA MCTOYHWKA BHOpanmuu wid padodero mecrta. CHWXKCHHE BHOpalMM JOCTUTACTCS
YCTaHOBKOW YIPYTHX 3JIEMEHTOB (BHOPOU30JIATOPOB) MEKIY HCTOYHHKOM BHOPAIIMH U OCHOBAaHUEM WIIH
MEXIYy BHOPHPYIOIIMMH OCHOBAaHHEM U padoyuM MeCTOM. BHOpPOU30ISATOpBl (aMOPTU3ATOPHI)
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BBITIOJIHSIOTCS B BUJE CTAJbHBIX LWIMHIAPUYECKUX M KOHHUYECKUX MPYXKHUH, YIPYTHX DJIEMEHTOB M3
PE3UHBI U MmIacTMacchl. HaxonaT mmpokoe mpuMeHeHre KOMOWHIPOBAHHbBIE PE3MHOMETAIITHICCKHE
IUIACTMAcCOBBIE  BHOPOM30JIATOPHI, ITHEBMOBHOPOHM30JIATOPBI, B KOTOPHIX HCIIONB3YIOTCS YIpPYyTHe
CBOMCTBa BO3/yXa, 3aKJIIOYEHHOTO B PE3MHOBYIO 000JIOUKY.

[Tokazarenem, XapakTepU3yIOIIUM KadecTBO BHOPOM3OJSLMU MCTOYHHKA BHOpALMM Maccou T,
YCTAHOBJICHHOTO Ha BUOpOM3OJATOpax KecTKocThio K, sBisercs koddpduuumeHt mnepemayu
(Bubpomszomsiun) |. Koaddunuent BUOPON30IAIMM MTOKA3bIBAET, KaKas 4acTh JUHAMUYECKOH cuiibl F,
BO30Y)KJICHHOH B HCTOYHHKE BUOPALIH, TIEPEIAeTCs uepe3 BUOPOH30IATOPHI K OCHOBaHUIO FocH:

B |
H=—"0"= 3
: | +T |

\ s
rae f — 9acToTa BRIHYKIECHHBIX KOJICOaHH NCTOYHUKA BUOpanuu, ['11;
fo — 9acToTa COOCTBEHHBIX KOJICOaHNH BUOPOU30JIMPOBAHHON MaIIUHbI, ['11.
CoOCTBeHHBIC, WM CBOOOJHBIC, KOJICOAHUS — 3TO KOJICOAHHS, KOTOpPbIE COBEpIIACT MeXaHHYeCKas
CHCTEMa I0CJIC BBIBSICHHUS €€ U3 COCTOSTHUS PAaBHOBECHSI.
Ha puc. 4.1 npencraBieHa 3aBUCUMOCTh KOd(QduIMeHTa niepeaadn | oT oTHomreHus yactoT f/f0. Kak
BUHO U3 rpaduka, BAOPOU30JIATOPhl HAYMHAIOT BBITOJHATH BHOPOU3OIUPYIOIIYIO (DYHKITUIO TIPU

fi>v2 | Tpu f = f0 Bo3HHKaeT sIBICHUE PE30HAHCA, M B TOM CIydae BHOPOM3OJSILMS HE CHIDKACT, a
HAIIPOTUB, YBEIMYMBACT JUHAMHYCCKUE CHIIBI, IEPEIAIOIINECcs HA OCHOBAHHE.
[IpakTuka mokKa3ama, 4To I JOCTHKCHUS d(PPEKTUBHONH BHOPOHU3OJISAIMN HEOOXOIUMO BBITIOJTHCHHE
ycnoBust f/fp>2. [IpaBuiIbHO CIPOEKTUPOBAHHBIE M U3TOTOBJICHHBIC TIPYKHHHBIC BUOPOHU30JIATOPHI
JIOJDKHBI UMETh KodddunmeHt nepenaun 1/40...1/60.

Mre 41 Ssac e s oo et nepesaee | mosmenns (¢
LIRE RS R T PO PRI R A I LR IR TR TR TT) SR FIT I |

SN T S TR T S T
YacroTta cOOCTBEHHBIX KOjeOaHUN BUOPOU30IMPOBAaHHONW MAIIMHBI, YCTAHOBJIEHHOW HA CTAJIbHBIX
OPYKUHHBIX BHOpoM3OIATOpax (WM JpYTHX BHOPOHM3O0JATOPAX, HE3HAYUTENBHO pPacCEUBAIOIINX
SHEpruIo KonebdaHuit), ¢ omuokoit 10 5 % onpenensercs no popmyne

rae K — xxectkocTs BuOpousosnsaropa, H/m;
M — Macca BUOPOM30JIMPOBAHHON MAIlIUHBI, KT.
B TexHnuecknx pacderax 4actora COOCTBEHHBIX KOJeOaHM onpeensercs no Gpopmyre
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I/Ie ACT — CTaTHYECKH MPOTUO BUOPOHU3O0IIATOpPA MO NEHCTBHEM Beca BUOPOU3O0IMPOBAHHONW CHUCTEMBI,
cM. Takum obpazom, 1is pacdera KodhduireHTa BUOPOU30IAIHH HEOOXO0AUMO 3HAThH JIUIIh BETUIHNHY
ACT, KOTOpasi OmpeAessieTcs MyTeM H3MEpPEHHsI OCaaKh BHOPOM30JIATOpa IMOJ ACHCTBHEM CHIIBI Beca
BUOPOHM30JIMPOBAaHHON cucTteMbl. M3 ¢opmynsl (4.1) BHAHO, YTO IJIs YJIy4dlIEHUS BUOPOU3OJISAINN
HEOOXOJMMO  CHHU3MTh COOCTBEHHYIO  4YacTOTy KojeOaHWii  BHOPOM30JIMPOBAHHOH  MAIWHBI
CymiecTBeHHOE CHMXKEHHE fo MocTUTaeTcss MOCPEACTBOM YMEHBIICHHS KECTKOCTH BUOPOU3OISITOPOB, a
TaK)Ke YBETUYCHUEM MACChl MAIIHHEI.

Oobopyoosanue u mamepuaivl:

JlaboparopHas ycTaHoBKa (puc. 4.2) COCTOUT U3 3IEKTPOMOTOpA NEPEMEHHOT0 TOKa, Ha BaJly KOTOPOIO ¢
OJIHOI CTOpPOHBI 3aKperuieH jaebanaHc (MpUYMHa BUOpanuu), a ¢ Apyroi — taxomerp. [Ipu momoru
YEepBSIUHOM mepenayu, CHAOKEHHOW pPYKOSTKOH, MPOU3BOIUTCS HArpyKeHHe M OCBOOOKICHHE
NPYKUHHBIX BHOPOU3OJSATOPOB CHUJIOW Beca 3JIEKTPOMOTOpa M IUiaThopMbl. BemudmHa CTaTHYECKOro
nporuba BUOPOHU30IATOPOB OMPEAEIIAETCS MPH MOMOIIY YaCOBOTO MHMKATOPA.

Ha numeBoii manenu 1abopaTOpHON yCTAaHOBKH Pa3MEICHBI CIICIYIOIIME 3JICMEHTHI: KHOIKH IycKa H
OCTAHOBKH JJICKTPOIBUTATEIIST, MHIUKATOP TaXOMeTpa, 00/MUH (ITOKa3aHUS CTPEITKA YMHOXKAOTCS HA
100). M3mepenue mapamMeTpoB BUOpAllMK MPOU3BOJUTCS B JABYX TOYKAX: TOYKE A — Ha HMCTOYHHUKE
BuOpanuu (Koxxyx aebananca); Touke b — Ha kopmyce 1a00paTOpHOIl YCTaHOBKH.

[TapameTtpsl BUOparuu onpeaenstorcs npu mnomouin Budpomerpa DDV-311. Ilpubop ycrpoen mo
IPUHIINITY TPeoOpa30oBaHusl MEXaHUYECKUX KOJIeOaHUI B MPOMOPIHOHATBHbBIE SJIEKTPUUECKUE CUTHAIIBI.
B kauecTBe gaTumka ucnoib3yeTcs npeoOpa3zoBaTeNb Mbe303IeKTPUIECKuil BuOponsMeputensubiii J1H-3-
MI1. DaexTpudecKuii CUrHa, MOCTYMAIINI OT JaTYMKA, IPOIOPIIMOHANIEH BHOPOYCKOPEHUIO.

4

L aiisiaca e 1 L*A___“J

Puc. 4,2, Cxema 1ab0paToOpHOH YCTAHORKH:
1 — BHOPOM30AATOPBL; 2 — TAXOMETP; 3 — MECKTPOMOTOP: 4 — HHAHKATOD,

5 — aebananc: 6 — Wy YACOBOI0 HHAMKATOPA: 7 — PYKOATKA YEPBAUHOH
nepeiaan; 8 — peryasrop peocrara; 9 — MHIMKaTopHas namna; 10 — uHauxa-
Top Taxomerpa: 11 — yepsaunas nepenava; 12 - noaABHKHOH INTOK:

13 — HanpaeneHHe BPANCHHA JUTH OCBOOMKIEHHSA NPYKHHEL
14 — nanpasicHie BPalieHHs IR HAIPYKCHHS NPYAHHL]

Jns  momydeHuss 3HAu€HUH BUOPOCKOPOCTH U BHOpOINEpPEMENIEHUs DJIEKTPUYECKUN  CHTHAT
UHTETPUPYETCS C TOMOIIBIO0 HHTETPaTopa.
Perucrpanus BuOparuii mpou3BOAUTCS B BUJIE CPETHEKBAIPATHYHBIX 3HAYCHUH: BHOPOYCKOPEHUS B M/C2;
BHUOPOCKOPOCTH B MM/C; BUOPOTIEPEMEIICHHS B MKM.

KOHCTPYKIUA BUBPOMETPA BBM - 311
Ha nepenneit manenu Budpometpa (puc. 4.3) pacnosioKeHBI:
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- KHONKMA BKJIIOYCHHS] PEKMMa M3MEPEHUS BUOPOYCKOPEHHS  «a»; BHUOPOCKOPOCTH  «V»;
BUOponepeMenieH s «S» ¢ COOTBETCTBYIOIIMMH UM UHIUKATOPAaMHU BKIIFOUEHHOT'O COCTOSTHUS;

- KHOMKK BKIIOYECHHS (QuibTpa HU3KUX dacToT «2/10 Hz» wm Bepxamx wactor «1/10 Hz» c
COOTBETCTBYIOIIMMHU UM UHIUKATOPAMH BKJIFOYEHHOTO COCTOSTHUS;

- KHOTIKM BKJIFOUCHUS BHEIIHEro GuiabTpa «Bdy; KOHTPOIIS MUTAHUS «-||-» U MEePEKIFOUEHHS TOCTOSHHOM
uHTerpupoBanus gerekropa CRP ¢ cOOTBETCTBYIOIIMMU UM WMHIUKATOPAMHU BKJIIOUEHHOTO COCTOSTHUS:
«1S», «3S», «10S»;

- UHAUKATOp neperpysku «I1PT»;

- KHOTIKHY TIEPEKIIIOUCHUS MHOXKUTENEH U MPeIeioB U3MEPEHUS Ta-

pameTpoB BuOpouzossauu: «x0,01»; «x1»; «10»... «1000».

Ha 3aaneii manenu BuOpoMeTpa pacrioaoKEHbI:

- pazbem «@, » JJIs OJIKJIFoueHus: Bubponpeodpazosarens JIH-

- pa3beMbl «@ BO» u <<@>> JUIS TIOAKJIFOYEHHS BHELTHETO
- BBIKJTIFOUATE b TUTAHKs BUOpOMETpa «-||-»;
- BBIKJIIOYATENb 3JIeKTpuuecKkoi kannoposku «KJIby;

- BBIKJIFOYATENb IIOJICBETKU HHAUKATOpa O,
- C JIEBOM CTOPOHBI KOPITyCca HaXOUTCS MOTEHIIMOMETP JUIsl 3JIEKTPUUECKOM KaauOpoBKU BUOpomeTpa
.

: a v 5 200 Vi Ba )
(s | |0 DD B EED
— ° st m'c mKm Hz kHz

1S

105
GO 0O 0 0 Q0
r 0] 0,1 1.0 I [0 E{R0HD
Muosurens [Ipegens
Puc. 4.3, Bubposmerp BBM-31 1. IMepeanas nanens
Texnuka 6e3onacnocmu npu_6bINOJHEHUU J1A00PAMOPHOIL_PAdOmbL:

1.EYI[BT€ BHUMATCIIbHBI, TUCHUIINIMHUPOBAHHBI, OCTOPOKHBI. TouHO BBITTONHSNTE YKa3aHH.
2. Pacnonaraiite mpuOopsl , MaTepualbl, 000PyAOBaHUE HA paboueM MeCTe B MOPSAKE, YKa3aHHOM
YUUTEIICM.
3.He nepxwute Ha paboueM CTOJIE MPEAMETHI, He TPEeOYIOIIUecs AJisl BEINOTHEHUS 3a1aHUS.
4.Ilepen TeM, Kak MPUCTYMHUTH K padoTe TIIATEIHHO U3YUUTE €€ OMUCAHHE, YSICHUTE X0 €€
BBITIOJTHEHMS.
Ilpakmuueckaa uacmp:

HOATOTOBKA K PABOTE
1. ITogxmrounTh emMeHThl TUTaHus: 12 3nmemenToB tuna A 332 o 1,5 B, cymmapHbIM HanpspkeHueM 18
B.

2. Coemuunth BuOpomnpeodpazosarens [JH-3-M1 ¢ pazsemom Bxon @
3. Bxiitounts Bubpomerp BBM-311. BKiItounTh KOHTPOJIb MUTAHHUS.
[To unppoBOMY HHIUKATOPY ONPEIACTUTH IPUTOTHOCTh 3JIEMEHTOB MUTaHus. [lokazanuss HHIUKATOpa
JOJKHO OBITH B Tipeaenax 7,4+9,0.
MNOPAJAOK BBIITOJIHEHUS PABOTbI
N3mepenune BUOPOCKOPOCTH:
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1. TIpoBecTH 3IEKTPUUECKYIO KaTHOPOBKY BUOpOMETpa. Y CTaHOBUTH BUOPOMETP B CIIEyIOIEE
COCTOSTHUE:

- «a» - BKJIIOYHTD;

- «1S» - BKIIIOUUTD;

- npeneit uzMepenus — «100»; «x1»;

- BKIIIounuTh «KJIby;

- Bpalgas OCb NOTCHIHUOMETPA « », YCTAHOBUTD ITOKA3aHUA Hpn60pa:
. 970 970
K=Z—=2"-97

K, 20
rae K1 — koaddurnment BudporpeodpasoBares;

JIH-3-M1 paBHbIi, MO JaHHBIM €r0 macmopra, 10 MB-c?/m.

2. BKITIOUHTB PEeXKUM U3MEPEHUsT BAOPOCKOPOCTH «V ).

3. B 3aBUCHMMOCTH OT IOJOCHl 4aCTOT H3MEPEHHUs BHOPOCKOPOCTH YCTAHOBUTb I'PAHUYHBIE YaCTOTBHI
(GWIBTPOB HU3KUX WIIM BEPXHUX YaCTOT.

4. BoiOpaTh NOCTOSTHHYIO BpeMeHu uHTerpupoBanus: 1S; 3S; 10S.

5. YcranoButh Bubponpeodpazoatens [JH-3-M1 Ha 00BEKT Mpy MOMOIIHM BUOPOIITYTIA.

6. KHonkamu NepektoueHuss MHOXKUTEN M Ipejaesa U3MEpeHHUs YCTaHOBHUTH IOKa3aHUs LU(POBOro
WH/IMKATOpa, COOTBETCTBYIoIME 3/4 3HavammM Idpam, HO HE IO0MycKas Heperpy3kud LudpoBoro
MHAMKATOpa, T.€. «3aropaHusy UHANKATOpA MEePErpy3Ku.

7. 3aduxcupoBarh MoKa3zaHus BUOpoMeETpa.

8. BeimonHeHune n3MepeHuit: f — 4acToThl BBIHYKACHHBIX KOJICOaHUH; BUOPOCKOPOCTH V B MM/C B TOUKaX
A u b (o Tpu u3MepeHus B KaXJ10i TOUKE); ACT — CTATUYECKON 0CaJKK BUOPOU30JIATOPOB, B MM B TOUKE
B.

9 IlopsiioK BBIMOIHEHNS U3MEPEHUI:

a) MOBEPHYTh pyuKy peocTara 8 (cM. puc. 4.2) 10 ynopa npoTHB YaCOBOM CTPEJIKH;

0) BKIIOYUTH TyMOJIEp, PacloioXKEHHBINH Ha JIEBOM TOplie Kopiyca JiabopaTopHoil ycraHOBKU. [Ipu sTom
JOJKHA  3aropeThCsl MHAMKATOpHas JlaMIla, CBUJETENIbCTBYIOLIAss O II0Jlaye HampsHKeHUs Ha
71a00paTOPHYIO YCTAaHOBKY;

B) Ha)kaTh KHONKY «Ilyck anexTpoaBurarens»;

I') MEJUIEHHO TOBEPHYTb PETYJISATOp peocTaTa MO YacOBOM CTpenke, Clels 3a POCTOM yHcia 000pOTOB
JJIEKTPOABUTATENS 110 UHINKATOPY TaXOMETpa.

BHUMAHMUE! CkopocTh BpallleHMs 3JeKTpojaBUrareis He aoipkHa mnpesbimath 2000 o0/MuH, T.e.
CTpesIKa HMHJIUMKaTopa He JOJDKHA yXoIuTh Janee oTMeTku 20 Yucio oOGOpOTOB 3IIEKTpOABHraTess
ONpeAesieTCs Mo MOKa3aHUI0 CTPENIKU, yMHOKeHHOMY Ha 100;

1) OINpEICIUTh YacTOTy BBIHYXICHHBIX KoneOanmii f B 00/MuH u repmax. PesynapraT 3ammcath B
IPOTOKOJT;

€) Bpamas pydyKy UYEepBSIYHOIO MEXaHW3Ma I[POTUB YAacOBOM CTpENKH, MPOU3BECTH OIHpPaHHE
AEKTPOABUTATENS HAa MIPYKHUHHbIE BUOPOU3OISITOPSI;

x) 3akpenuTh gatuuk JJH-3-M1 B Touke A (cM. puc. 4.2) 1 npousBecTd 3 u3MepeHusi BAUOPOCKOPOCTH;

3) 3akpenuTh Aatyuk JJH-3-M1 B Touke b u mpousBectu 3 m3mepeHHs BUOPOCKOPOCTH. BBIKIIOUNTH
3JIEeKTpoJABUraTelb, HaxkaB KHONKY «CTOID». OTKII0YUTE OT CeTH JIaOOpaTOPHYIO YCTaHOBKY TyMOJie-
pOM, pacroIOKEHHBIM Ha JIEBOM TOpIe, OTKIO4YUTh BuOpoMerp DDV-311. PesymbraThl mM3aMepeHUs
3aHECTH B OTUET O JJabopaTopHOU padore (Tadi. 4.3);

M) BBECTH B COIPHUKOCHOBEHHE WIYI 4YacOBOI'O MHIMKATOpa C BEPXOM HArpyk€HHOIo MpPYKUHHOIO
BUOpou3osITOpa. Bparas HapyKHOE KOJIBLIO YaCOBOTO MHAMKATOPA, YCTAHOBUThH CTPEJIKY MHIUKATOPA
Ha «0». 3aTeM crnenyeT BpalaTh Py4yKy YEpBAYHOIO MEXaHHM3Ma 10 4aCOBOW CTpEJIKE U OJHOBPEMEHHO
cunuTaTh OOOPOTHI CTPENIKM YacOBOIO MHAMKATOpa. IIpekpalieHune IBUKEHUS CTPEIKH YacOBOTO
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WHIWKATOpa yKa3bIBa€T HA TO, YTO IUIaT(opma, Ha KOTOPOH YCTAHOBIIEH SJICKTPOIABUTATENb, BBIILIA U3
CONIPUKOCHOBEHHMSI C BUOPOU30NIATOpaMU. BpalieHue CTpeakyd 4acoBOro MHAMKATOPA MPOAOIIKAETCS 10
TeX TOp, MOKa MPYXHHA U3 HArpyXEHHOIO MOJOXKEHUS He Iepeilner B cBoOoAHOE mojoxeHue. Takum
00pa3oM MPOU3BOJIUTCS U3MEPEHUE CTATUYECKON Ocaki BUOPOU30JIsATOpa ACT . 3Hasi, YTO OJUH 000pOT
CTpPEJIKM YacOBOT'O MHJIUKATOpa COOTBETCTBYET MEPEMEIICHHIO Ha 1 MM, MOXHO ONpPENEIUTh BEIUYUHY

AcT. 3HaueHHe ACT 3aHOCUTCS B TPOTOKOJ U3MEPEHUH.

I'NMTUEHUYECKAS OHEHKA BUBPALIUN
JlaTh rUrMeHNYecKyIo OLIeHKY BUOpanuu B Toukax A, b myrem coroctaBiieHuss BAOPOCKOPOCTH B MM/C U

nb ¢ momyckaembiMu o CH2.2.4/2.1.8.566-96. CpaBHEHHE C TONMYCTHMBIMHM BEJIMYMHAMHU MApaMEeTPOB
BUOpALIMK MPOU3BOAUTCS C YUETOM MOMPABOK HA MPOJOJLKUTEIBHOCTh BO3IEHCTBUSL BUOpAIUU, KOTOpast
3aJaeTCs MPEnoJaBaTeIeM.

B otuere o maGopaTtopHOii paboTe ciaenaTh BBIBOJA O COOTBETCTBMM BHOpanmuu B Toukax A, b
yCTaHOBJICHHBIM HOpMaM. [lo pe3ynbraTam sKCHepUMEHTa MOIYYMIH 3HAYEHUS! YAaCTOTHl BHIHYXICHHBIX
kosiebanuii f, I'll 1 BETMYMHY CTaTUYIECKON 0CaIKi BUOPOU3OISTOPOB ACT B MM.

Onenky kayecTBa BUOPOM3OJSIMM MPOU3BECTH IMyTeM pacdyeTa KOdPPUIUMEeHTa BUOPOU3OIALUU [L 110
9KCIIEPUMEHTAILHBIM JAHHBIM U COMTOCTABIICHUS €T0 C ONTHUMAIbHBIMUA 3HAYCHUSMHU L JIIsl CTaJIbHBIX
NPYXKUHHBIX BUOPOHM30IATOPOB. 3Hast ACT, ompeaensieM dYactoTy f0 coOCTBEHHBIX KoJeOaHMIA
BUOPOU30IMPOBAHHON CHCTEMBI

L

f, = T

‘u'll}'- {BeM)

[To mony4yennsim 3nauenusiM f u f0 paccunteiBaeTcs K03)PUIHEHT BUOPOUSONISIINHU L:

1
Th%
|_| i
j‘-:I

HOHy‘ICHHOG 3HAYCHHUE |  CONOCTABIACTCA C  OINTHUMAJIbHBIMWU  OJId  CTAJbHBIX  IPYKWUHHBIX

1 |
My = =i
BHOPOM30JIATOPOB 3HAYEHUSIMU W 6

Ecmn p > 1/40, To nemaercst BBIBOJ O HEOOXOIUMOCTH IMPUMEHEHHs] BUOPOM3OJATOPOB C MEHbILEH
KECTKOCTbIO, YTO MIPUBOJUT K YMEHbIIEHHIO fo U, ClleI0BaTeNbHO, K YMEHBILIEHUIO |L.
Tpeoosanus k ohpopmienuio 1adopamopHoil padomol u omuenmy:

ETTSE T 1 AR A T FARETE 3
T P T TR TR P T ST T FEE SR T T

IEprroansd B IS E LN ILp3 1 EEE Bl o el e u e
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Tabnwnuma 4.4

[pororoa oneaken MpHeETHEHOCTH BHOPONIOIATODA

Uueno | Yactora Crariseckuil Yacrora Koadufann-
ODOPOTOE | BRIHVEICHHBIX nporHo CODCTEEHHBIX CHI
MOTOPE I, koochanmii | OPYIKHHBL oy, | Konebanuil fn, | subponso-

OO BTH f=n' ['n M [ JIALIHH i

Konmponvuwie séonpocbwi :
. UTo moHuMaeTcs noj ypoBHEM BUOPOCKOPOCTH, BUOPOYCKOpEHUs?
. Kax Hopmupyercst BuOparus?
. UTto moHMMaeTcs 1o 00IIeH 1 JIOKaJIbHON BUOpaIHei?
. Kakum napamerpom onieHuBaercst 3pPeKTHBHOCTh BUOPOU3OISAIIN?
. Kak onpenenuts 4acTOTy BBIHY>KICHHBIX U COOCTBEHHBIX KOJIeOaHUit?
. Kak 3aBucut xosppunment nepenaun ot ornomenus f/10?
. Kak paccunteiBaeTcst yactora COOCTBEHHBIX KOJIeOaHMit?
. UTo moHUMAETCSI IO/ CTATUYECKON 0CaIKON BUOPOHM30IIATOPA, KaK OHA MMPAKTUICCKH OMPEIeIsieTCs?
Cnucok 1umepamypol:
OcHognasa numepamypa
1.be3onacHOCTh JKU3HENEATENBHOCTH [DNEKTPOHHBINA pecypc] : yueObHuk ans Oakanaspos / B.O.
EBceeB [u ap.]. — DnekTpoH. TekcToBble nanHble. — M. : Jlamkos u K, 2017. — 453 ¢. — 978-5-394-
02026-1. — Pexwum nocryna: http://www.iprbookshop.ru/60384.html
2.be3onacHOCTb XHU3HENEITENbHOCTH : yueOHukK / mof pen. E.M. Xonoctosoi, O.I'. ITpoxopoBoii.
- Mocksa: M3narenscko-Toprosas kopnopanus «/lamkos u K°», 2017. - 453 c. : Tabxn., wi. - (YuebHble
U3JIaHUs T OakanaBpoB). - bubmwmorp. B kH. - ISBN 978-5-394-02026-1; To ke [ DneKTpoHHBIN pecypc].
- URL.: http://biblioclub.ru/index.php?page=book&id=450720 (08.08.2018).
Jlonoanumensnan numepamypa
1.Iletpo C.B. be3zonacHOCTh KU3HENEATETLHOCTH [DJIEKTPOHHBIM pecypc]: ydeOHoe mocobue/

01NN B W~

[TerpoB C.B.— DeKTpoH. TEKCTOBbIE AaHHbIe.— M.: Y4eOHO-MeTOIMYEeCKUI IIEHTp 110 00pa30BaHUIO Ha
KeNe3HoI0poKHOM TpaHcnopre, 2015.— 320 ¢.— Pexxum poctyna: http:// www.iprbookshop.ru/45247.—
9BbC «IPRbooksy, nmo mapoto

2.Epemenxko B.J[. bezonacHOCTh ®u3HEASITENLHOCTH [ DIEKTPOHHEIN pecypce] : yueOHoe mocobue
/" B.A. Epemenko, B.C. Ocramenko. — DIeKTpOH. TEKCTOBbIe maHHble. — M. : Poccuiickuit
TOCyJIapCTBEHHBIN yHUBepcuTeT npaBocyans, 2016. — 368 c. - 978-5-93916-485-6. — Pexxum mocryma:
http://www.iprbookshop.ru/49600.html

3.CorueB HO.H. be3onacHocTh kHM3HENEATENBHOCTH B UPE3BbIUAMHBIX CUTYaLUAX [DIEKTPOHHBIN
pecypc]: yuebHoe mocobme/ CerueB FO.H.— DnexkTpoH. TekcTroBbie naHHBIe.— M.: DUHAHCH U
cratuctuka, 2014.— 224 c.— Pexum noctyna: http:// www.iprbookshop.ru/18791.— 3BbC «IPRbooksy,
10 TTApOJTI0

JlabopaTopuas padora Ne 5
Tema: OueHka ocBelIEHHOCTH Pad0oYnX MeCT B IOMEIIEHUH.
Ilenb pabomsl. HAyIUTHCS OTIICHUBATH BPEIHOCTH YCJIOBHM TPYyZa MO OCBEIICHHOCTH pab0OvYHX MECT
B ITOMEIICHUSAX U BBIMOJIHATH MTPOCTHIE CBETOTEXHUUECKHUE PACUETHI.
Dopmupyemvie_komnemenuuu: YK-8.
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Teopemuueckaa uacmsp: JIna oOecrieyeHHss HOPMAJIbHOW MPOU3BOJCTBEHHOW AEATEIbHOCTU

YeJI0BeKa NMPH OTCYTCTBMM MJIM HEJOCTATOYHOCTH €CTECTBEHHOI'O CBETa MPUMEHSETCS UCKYCCTBEHHOE
OCBEIICHUE, KOTOPOE MOKET ObITh OOIIMM pPaBHOMEPHBIM, JOKAJIM30BAHHBIM M MECTHBIM, a TaKxke
KOMOMHHUPOBAHHBIM, IMPEACTABIAIONMM COOOH cOYeTaHHEe PABHOMEPHOIO U MECTHOI'O OCBEIIECHUS.
HckyccTBEHHOE OCBELIEHME CO3AAETCS OCBETUTENIbHOW YCTAaHOBKOW, BKJIIOYAIOIEH HCTOYHUK CBETa,
CBETWJIHHK M OMOpy. B KauecTBe HCTOYHMKOB CBETa HW3BECTHBI CIEAYIOIIME YCTPOMCTBA: JAMIIBI
HakaiuBaHUs (Tabn. 5.1), rajoreHHbIE JIaMIbl HAKAJIWBAaHUS U OOJbINAs CEpUs ra30pa3psIHBIX JIAMIL:
moMuHecteHTHble JIJI u nyroBeie prytabie gammnsl (JIPJI), nyrossle npuauessie pryTHble Jamnsl (JIPN),
nyroBele pTyTHble KceHOHOBble (/IKcT), nyroBeie prytHele HarpueBble Jamnbel ([IPHT) u
MajiorabapuTHbIC SKOHOMUYHBIC HOBBIE JIFoMUHecHeHTHBIE Tamibl (KJIJT) (Tabm. 5.2).

IIpon3BoACTBEHHOE OCBELIEHHE OOYCJIOBIMBAET BHUIUMOCTh OOBEKTOB TpyHa, CHOCOOCTBYET
YIAYUIIEHUIO KauyecTBa U IPOU3BOAUTENIBHOCTU TpyAa. HeaocTarouHOCTh OCBEIEHHUs OTPHULATENIBHO
BJIMSIET Ha (PU3HOJIOIMYECKHE IMPOLECCHI, CEPIEUHO-COCYAUCTYIO CUCTEMY M OOLIMM TOHYC OpraHu3ma
YeNIOBEKa, BBI3BIBAECT OBICTPYIO YTOMIISIEMOCTH 3PEHHUS, & TaKKe MOXKET OBITh MPUYMHON HECYaCTHBIX
CJIy4aeB.

Tabnuuoa 3.1

Javine pakaansanus (FOCT 2239-T0)

. CreToROH MOTOK NAMIT,
Mompocte, ['un i Pasvepit, MM
Br TiSaeterd 1M, Npy HanpsseHun, B
220 220...235 d 1
15 B 103 85 6l | 107
ad B 220 1540 &1 L7
40 b 400 300 61 114
40 LK 4 - 46 £
i b 715 550 il 114
i) BE 750 - 5l il
L] b 1350 1090 i 129
[} BE 1450 - il 105
Mpowesaree. B~ pakyymume. b - Gucompanensie apronoesie;, bBE

GHCIHPATEHEE KPHITTOHOBRIE,
Tabnuua 52

KomnakTHeie AHMHReCHeHTHELE Javmnbl (KL nanpasennes 16 B,
127 B. 220 B aas nepesennoro Toka, 12 B w 36 B 108 nocresnnoro roxa
(mroTosnTenb: OO sAnere-Crers:)

MOmHOCTE

norpednenms | 7 12 ] 15 | 18 | 20 | 23 [ 26 | 35 | 45 | 35
P, B

‘é_‘f“"“""“"*“ 35 [ 60| 75 | 90 | 100 [ 115 [ 130|175 | 225 | 275
E}"E::“‘“”““ 400 | 700 | 900 | 1080|1200 |1380| 1500|2100 |2700 3300

OCBEIIEHHOCTh CO3/IaeTCSI B COOTBETCTBUU C (YHKIMAMHU 3peHHs ueioBeka. K ocBemeHuto
pabounx MECT YCTaHOBJIEHBI CIEAYyIOIIUe TPeOOBAHUS: JOCTATOYHOCTH, MOCTOSIHCTBO, PABHOMEPHOCTH;
OTCYTCTBHE pPE3KHX TEHEW, ONECTKOCTH, a TaKKe HIKOHOMUYHOCTh. HepaBHOMEPHOCTH OCBEIICHHS
HpI/IHSITO OIICHUBATHh OTHOILICHUECM MI/IHI/IM&J’IBHOﬁ OCBCIICHHOCTHU pa60qe171 HOBerHOCTI/I IIOMCIICHUA K €€
MakcUMabHOW. Eciii paBHOMepHas OCBEHMIEHHOCTh IMOMeIIeHuss Oojiee 50 JIK, TO HEPaBHOMEPHOCTH
noikHa OeITh MeHee 0,3, a eciin menbine 50 nk — 0,5.

JIJIs co3/1aHusT OCBEIICHHS, OTBEUYAIOIET0 HOPMAaTHBHOMY, HEOOXOAMMO MPaBUIIBHO BBIOPATH THIT
U BUA OCBCILICHUA, I[OCTaTO‘-IHBIf/i 158 BKOHOMH‘IHLIﬁ HNCTOYHHUK CBCTA U CBCTUJIbHUK. 3Ta 3aa4da peH_IaCTCH
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npu mpoekTupoBaHur. OOBIYHO TOJHBIA O0BEM MPOCKTHPOBAHHS BKIIOYAET PEIICHUE TPEX 3aad:

CBETOTEXHUYECKOM, JIEKTPUIECKON U IKOHOMHYECKOM. B HacTosmel paboTe pemraercs rnepsas 3aaya.
METOAbI CBETOTEXHUYECKOI'O PACYETA

B ocHOBHOM MpUMEHSIOT TpU MeToja: KO3 QUIIMEHTa UCTIONb30BaHUS, «TOUEUHBIN» U OTHOCUTEIBHOMN

MotHocTH. PacemoTpum Meton ko3 duurenta ucnonb3zoBanus. OH MO3BOJISET MIPU PacyeTe YUUTHIBATD

PSIMON U OTPaKCHHBIN CBET, MOITOMY €r0 MPUMEHSIIOT IPU pacdeTe 00IIero paBHOMEPHOT0 OCBEIICHHS,

Korzia TpeOyeTcsl yYUThIBaTh OTPAKECHHBIN CBET.

Metoxa ko3 duireHTa UCTIONb30BaHUS MO3BOJISIET PACCUUTATH CPEIHIOID OCBEIIEHHOCTH MTOBEPXHOCTH C

Y4€TOM BCEX IMaJAIOlIMX Ha Hee MPsAMBIX U OTPAKEHHBIX MOTOKOB cBeTa. Ilepexonm oT cpeaneit

OCBEILIEHHOCTH K MHHUMAJbHOH OCYILECTBISETCS MPUOIMKEHHO, MOATOMY METOJ MpUMEHSeTCS Ui

pacuera o0IIero paBHOMEPHOTO OCBELICHHS TOPU30HTAIbHBIX MOBepXHOCTEH. [lockoabKy npu pacyere

HEOOXOUMO OMPEENIUTh CBETOBOM MOTOK JIaMIIbl, TOT/Ia pacyeTHasi popMysia MOJydaeTcsl U3 3HAYCHUS

K03 puImeHTa uCroIb30BaHUS:

, .

iy

1"I_

UsBectHO, uTo @ = EH-S, a, ciienosarensno, @i = Ex-K-z,

rne EH — HopMupyeMasi OCBEIIEHHOCTb, JIK;

@r — CBETOBOM NOTOK, MMAJAIOIINN HA TOPU3OHTAIBHYIO IOBEPXHOCTD, JIM;

@1 — CBETOBO IMMOTOK JIaMIIBI, JIM;

K — koo unuent 3amaca (s JIJI pasen 1,4, JIH-1,3);

Z — KO03(QOQUIMEHT, YYUTHIBAIOIIMA HEPAaBHOMEPHOCTh OCBEIIEHUS PACCUUTAHHOM TOPU30HTAIBHOMN
HOBEPXHOCTH;

S— ocBemaeMast IIOMA1b MOMCIICHHS, M,

N — K0d(QQHIMEHT WCIONB30BaHU; OINPENENAIOT 0 WHAEKCY TOMENICHUs, THITYy CBETHJIBHUKA U
KO3 uUIMEeHTaM pI — OTPaXKEHUsI MMOTOJIKA, PC — CTEH U pp — M0Ja; onpeensercs npuonmxeHHo (Tadm.
53us5.4).

Tabouwia 33
[T AT T NSO T e T T T T TR T
[y et TS R TRCTEA DA TE T Sy 8
= [ Kodspmisrer
aRaNT]Y (] e 2 (R BE it bt

TR e niial (Rrremin, Ar e F i DRl 1 UL, m
IR T
| B EE CTCH o
SCAENEI I 6 R LIRS, i | &
vl b e i

LTI LTETTY

| P rree——— W, (RMctaciE, e |
B b e, (T i TR o O RaAH LTS I
| o T 1 2 L |
L1kl B (HYTLLE B IHAMCEREHET § Eums eaan- |

i il B A, dREED TR R D

BITUE. E[SeTILE bETEY. CTTM © 100 LD 1§ RO

Tubinnua 54
Koui R SCE L RSN ¢ECTHRLTD [H KL T T,
L L RTINS A T L N LR P

| T RS
el JECTEN ., T JHCTHI & IIIll.II.Ilr'.-l:1IJIl.::.u.||-\.
II:::'.'“ Kirsfefmm e i Ao oy o g e
P R L B L " [ ||
T LT R T I LI [} i | = Eii LT | i
[T 1] o)l 0 1] 1 i [[1]} 1]
T b T IR [Tk ST o1l L o
Tk | 13 |51 | M| 1= m 14
01 16| 3% | 10| ol 11 LI} 1E . | IT
04 12wl | w5 1l o) 1
] 46 | 42 | T 1 1] | 1= | X5 il et 1
14 ol 45l L3y 34 |a | =@ 14 1] 11
1 ST o | 42 | 3N | i i1 | 1T LT 23
1I¥ a0l a0 | @A | 4 | ad | wi L1 L3 o
{ ] B0 3 | AT | Y | A | | RS B i In
L7 BY A7 | 4 | iT | 23 | & r 41 i1
] A dn | a4 | & g9 | 44 | 44 &3 11
3 R el B b . R B 47 =1 14
35 T | ik | il | fd | osd | oam | A ik & 1§
14 T bt | A1 | 56 | 5e | B | S i = 18
L ] TS | &7 i i nl L ] 21 & i
] T7 | BE [ i | & 5% | = | 5= 52 =1 ]
i Bl T o L I ] & i3 o1

WHaekc moMeneHus onpenesstoT 1Mo cieayromen Gopmyie:
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a-h

T ltk,{'.i—'rh]‘
r7e a u b — JuIMHa ¥ IUPUHA TTOMEIICHUS, M;
hp — pacuernas Beicota, M; hp =H —hc — hI";
hc — BbicoTa CBETHIILHHKA JI0 TIOTOJIKA, M;
hr — BbICOTa OT OCBelIaeMOil MOBEPXHOCTH PaboUyero MecTa J0 1oJja, M;
H — o01mas BeicoTa pa3MeleHus, M.
ToueuHbIil METOJ IO3BOJISIET ONPENEIATh OCBEIIEHHOCTH JIF0OOM TOUKM, OCBEIIAEMON OCBETUTEIbHOU
YCTaHOBKOW pabovell MOBEPXHOCTH, €CIIM U3BECTHBI CBETOBOI MOTOK, CBETOPACIIPECIICHUE CBETUIILHUKA
U ero pacroJIOKEHHUEe B TMOMCIICHHH. ODTOT METOJ] TNPUMEHSIOT OOBIYHO JUIsl pacdyera OOIIero
JIOKAJM30BAHHOTO M MECTHOTO OCBEUICHUS IPH JIIOOOM IMOJIOKEHHH OCBEIAeMOM TUIOCKOCTH HITH
HAKJIOHHOM TIOJIOKEHUH CBETHJIbHHKA. [l O0IIero ciydas CBETOBOW NMOTOK JIAMITBI OMPEACISCTCS 110

CIIEAYIOLIEMY BBIPAXKEHUIO:
= 1000-Ey -k m

n
L Z‘ I -

|
rae EH — ocBeleHHOCTh 10 HOpME, JIM;
K — koo uuuent 3amaca;

n

W — K03((PUIMEHT JOMOJTHUTEIBHON OCBELIEHHOCTH, CO31aBaeMOii
yZIaJeHHBIMU CBETUJIBHUKAMHU M OTPa)KEHHBIM CBETOM, €r0 NPUHUMAIOT B nipeaenax p = 1,0...1,2 wm p =
e /uH ;
>N li - ¢ — ycioBHas OCBEIIEHHOCTh KOHTPOJILHON TOYKU OT CyMMAapHOI'O OCBEIIEHUS OIKanIInX
|
CBETHJIbHUKOB (B KaU€CTBE KOHTPOJILHOM TOUKM MPUHUMAIOT MECTO ¢ MUHMMAJIbHOI OCBEIIEHHOCTBIO);
li — ycioBHasi OCBEIIEHHOCTh OT i-I'O CBETHJIbHHKA, CO3/1aBaeMas CTaHIApTHOW JIAMIIOW CO CBETOBBIM
norokoM 1000 1M u ompenensemas 1Mo TpapuKy HTPOCTPAHCTBEHHBIX H30JIOKC T'OPU30HTAIBHOMN
OCBEILIEHHOCTH;
¢i — mepexoHbIH KOAPPUITUCHT; IS TOPU3OHTAIIBLHO TUIOCKOCTH paBeH |
brvkallliuMuy K pacyeTHOM TOYKE CUMTAOTCS CBETUIIBHUKH C YCIOBHOM OCBEIIEHHOCTBIO MEHBIIE 5 JIM,
cO03/1aBaeMOM OJIMKHUM CBETUIILHUKOM.
Obopyodosanue u mamepuaubvl:
YCTPOMCTBO JIABOPATOPHOH YCTAHOBKH
YcTaHOBKA BKIIIOYAET OCBETUTENIBHYIO CTOMKY, CBETHIIBHUK U JTFOKCOMETP.
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Croiika (puc. 5.1) mMmeeT mmTaTWB JIS YCTAaHOBKM CBETUJILHHKOB Ha BBIOpAHHOE IO BBICOTE U
TOPU3OHTANIA PACCTOSIHUE, MEPEIBUKHON TOPU3OHTAIBHBIN IITATUB AJIs JTIOKCOMETPA U YCTPOUCTBA NSt
yIpaBiIeHUS AJEKTpUYecko ceTrbto. OHa COCTOMT M3 OCHOBAaHMS, JIBYX BEPTUKAIBHBIX CTOEK,
BEPTUKAIILHOW W TOPU3OHTAJIBHOM JIMHEEK, MYJbTa YINPABICHUS BKIIOUEHUS MMUTAHUS CBETUIHLHUKOB.
Bxutouenue nuranus npousBoautcs tymobnepom «CETby», mpu 3ToM 3aropaercs CUrHajibHas Jamiia,
BEIMYMHA HANPSDKEHUS KOHTPOJHMPYETCS IO BOJBTMETPY. B KadecTBe H3MEpPUTENBHOrO mpubopa
NpUMEHSIOT JrokcoMmeTrpbl Tuna FO—16 wmm H0-17. Kaxnpiii npuGop COCTOMT W3 H3MEPUTENS U
OTJENBHOrO (OTOINEMEHTa C YETHIPbMS HacaJKaMH. OIJIEKTPHYECKash CXeMa JIIOKCOMETpa HMeeT
MAarHUTOSJIEKTPUYECKYIO0 cucTeMy I1, celeHOBBIN BBIIPAMUTEND U NepekiIoyaTens Ha mkany 30 u 100 k.
Ha 0OokoBOI1 cTeHKE KOpITyca MU3MEPHUTENs HAXOAWUTCS BWIKA ISl COCIMHEHUS IIHYypa H3MEPUTENS C
po3eTkoil. CeneHOBBIN BBIIPAMUTENb IPU COCIMHEHUH C PO3ETKOW oOecrneuynBaeT MpaBUIbHYIO
MOJIIPHOCTh ~ COeAMHEHHUs. [[si  yMEHBIIEHUS KOCHHYCHOW TIOTPEIIHOCTH Ha  (POTO3IEMEHT
ycranaBnuBaetcs Hacagka K. OHa npumensieTcsi coBMecTHO ¢ Hacaakamu M, P u T, koTopble u3MeHsI0T
JMara3oH U3MepeHuil mpudopa.

Tabawnga 5.5

XapasTepucTukd JTHECOMET pioE

L - |h'11‘|a Muanazon Hamune Koadyi- Morpewm-
JHECO- [ IpHbo- S e, | LHEHT OC- i

]Ii.il\!lt.].']blil[ill..lK HACHA0K i HOCTE, Ao
METpa | pa, men. aabneHns

5..25;

20...100); ey _

100...500, HECR I - 110
il 50 | s00..2500; € a

2000... 1 0000; “ w“ 100 45

10000...50000, | 4 -
H-17 100 1210100, = . =10

0., 300; bea na- 4

17...100; CaJIKH l 10

50...300; R =
e 170...1000. MM i -3

10 S00...3000; K.p (00 £
oo |L1700..10000; . s
i SO0, 300040, e .
17000...100000, | K, T 1000 +5
B mHacrosimee Bpemst coszmaH HOBBIM JtokcomeTrp «TKA — JIFOKC», umerommii cyliecTBEHHBIC

SKCIUTyaTallMOHHBIE TMPEMMYIIECTBA C MPUBEACHHBIMH B Tabn. 5.5 mioxcomerpamu. [Ipubop wmmeer
dboTonprUEeMHOE YCTPONCTBO, MPeoOpas3yroIlee H3TydeHHE B AJIECKTPUUYCCKUM CUTHAN C TOCICAYIOIICH
U(pPOBON MHAMKALMEH YHCIOBBIX 3HAYEHHUN OCBEIIEHHOCTH JIK. KOHCTPYKTMBHO MpHOOpP COCTOUT W3
(oTomMeTpHuyeCcKOi TOJIOBKU U 0JI0Ka 0OpaObOTKH CUTHAJIOB, CBSI3aHHBIX MEXY COOON MHOT0KUIIbHBIM
I'ubxum kabenem. Opranbl ympaBlIeHHS peXUMaMHU PaOOTHl M KUAKOKPUCTATUIMYECKUN HHIUKATOP
pacrmoaoX)eHbl Ha O0J10ke 00pabOTKH CUTHAIIOB.

OT4YeTHBIM YCTPONCTBOM INpuOOpa SBISIETCA KUIAKOKPUCTAJUIMYECKUN WHIUKATOp, Ha TablIO KOTOPOTO
IIPU U3MEpPEHUIX UHIUIHpYyroTcs uncia oT 0 1o 1999 Buemnumii Bux npubopa npuBeaeH Ha puc. 5.2.

OCHOBHBIE TEXHHUYECKHE XapaKTEPUCTHKH NpUOOpa: AMANa3oH W3MEPEeHUH OCBEIIEHHOCTH OoT 1 0
200000 nx; mpenensl J0MyCKaeMOH OCHOBHOM OTHOCUTENBHOM MOTpeiHocTr u3Mepenus +6%. Bpems
HENpepbIBHON paboThl pubopa He MeHee 8 u; rabapuTHbIe pa3Mmepsl mpudopa 155%x77x40 mm u macca
npubopa 0,4 xr.
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Texnuka 6e3onacnocmu npu_bINOJIHEHUU 1A00PAMOPHOIL_PAdONbL:

1.BynbTe BHUMATEBHBI, IUCIUIIMHUPOBAHHBI, OCTOPOXKHBI. TOUHO BBITIOJIHANTE YKa3aHWs.
2. Pacnonaraiite mpuOopsl , MaTepualbl, 000PYAOBaHUE HA paboueM MeCTE B MOPSAKE, YKa3aHHOM
YUUTEIEM.
3.He nepxwute Ha paboueM cToJIe MPEAMETHI, HE TPEOYIOIIHEecs /s BHIIIOTHEHUS 3aJaHus.
4.Ilepen TeM, Kak IPUCTYIHUTh K padOTE TIIATENbHO U3YUYUTE €€ ONHUCAHUE, YICHUTE X0/ €€
BBITTOJIHEHHUSL.
Ilpakmuueckan uacmp:

I'mruennyeckas oleHKA JOCTATOYHOCTH 001er0 PpABHOMEPHOI0 OCBeleHUsI pad0ouynX MecCT
MoMelleHus JadopaTopuu

Jiis  BeImonHEHUs pPaOOTHl BbIOMpaeTcs mnomeimieHue. OMNpenensiorTcs CIAeAYIOIUe €ero
XapaKTepUCTHKU: BbicoTa H, myinHa a, mmpuHa B, Ha3HAYCHHUE, KOJIMYECTBO pabOYUX MECT U pa3MEIICHHE
CBETWJILHUKOB. OILICHKY OCBEILEHUS MOXHO MPOU3BECTH OJHUM M3 JIByX METOJIOB: HKCIIEPUMEHTAIIbHBIM
WJIM PACUETHBIM.

a) DxcnepumenmanbHwill Memoo

CyIIHOCTb €ro COCTOUT B MPOBEACHUHN U3MEPEHHS OCBEIICHHOCTH Ha pabovynx MecTaxX, UMEIOIUX
OTHOCHUTEIIbHO MaJIyl0 OCBEIIEHHOCTh MO CPaBHEHUIO ¢ ApyruMu. i u3mepeHus oObIYHO MPUMEHSIOT
JIOKCOMETpBbI. XapaKTepUCTHUKU HEKOTOPBIX W3 HHUX MpuBeAeHbl B Tabn. 5.5. Ilpu u3mepeHusix
PEKOMEH]IyeTCs UCII0JIb30BATh CIIEIYIOIINE TPUEMBI:

- MOATOTOBUTH JIIOKCOMETP, AOCTaTh M3 GyTiasapa mnpudbop u (OTOIIEMEHT, yCTAaHOBUTH HX
TOPU30HTAILHO HA OmMoOpe. BKIIOUMTH ¢ J€BOM CTOPOHBI BHIKY ()OTODJIEMEHTa B po3eTKy. B ciyuae
HEO0OXOJMMOCTHU C TIOMOILIbIO KOPPEKTOPA BBICTABUTh CTPEJIKY NMPUOOpa Ha HyJIeBOE JesieHue mkaisl. Ha
dororteMeHT ycTaHOBUTH Hacanky K u M, ecim oxumaemas ocsermeHHOCTs Oyaer 1o 1000 ik u K u K u
P —1ipu ocBemennoctu nmosepxuoctu 6osee 1000 k;

- TIPOU3BECTH HM3MEPEHHUS: YCTAaHOBHUTH (DOTOIIEMEHT B BHIOpAaHHYIO TOYKY, HaXXaTh MPaBYIO
KHOMIKY BbIOOpa quamna3zoHa u3Mepenus. Eciu cTpenka OTKIOHSETCS Ha HEOONbIIYI0 BEIHUHUHY, OKOI0 17
JIeJIEHUH, TO BKJIIOYAIOT JIeBYI0 KHOMKY. Ecnu npu Hacaakax K, M u HakaTol J1€BOM KHOIIKE CTpeJiKa He
OTKJIOHSIETCS 110 fenenHus 5 no mkane K, M, Torna uaMepenust mpou3BOAAT 0€3 3TUX HACAOK;

- IpU U3MEPEHUAX He JOIMyCKaeTcsl JINTEJIbHOE BO3JAEHCTBUE Ha (POTO3JIEMEHT CBETa,
CO3/IAI0IIIET0 OCBEIIEHHOCTh, MPEBBIIIAIONIYI0 YCTAHOBJICHHBIN Ha JIIOKCOMETpE MpeAesl H3MEpEeHHs.
IToaTomy Bcerna

MTOMCK IpeJiesia U3MEPEHUs HaJlo HAaUMHATh ¢ OOJIBIIEro Juana3oHa, a Jajiee NepexonuTh Ha Oosee
YyBCTBHUTEbHBIC MIPEIEIbl U3MEPEHMSI, TOKa CTPeKa Mpubopa He OKaXeTcsl B pabodeil YacTH IIKaJbl;

- TOKa3aHHUsS CHATOTO IO MIKAJIEe OTYeTa YMHOXAIOT Ha KOX(P(UIMEHT BBIOPAHHOTO aUara3oHa
mKanbl (cM. Tabu. 5.5). B 3aBHCHMOCTH OT OCBEIICHHOCTH, CO3/1aBa€MOU pPa3NIUYHBIMU HMCTOYHUKAMHU
CBETa,

MOKa3aHUs JTIOKCOMETpa CIIeIyeT YMHOXKATh Ha MmonpaBodHbii kodddumment Ku (Tabi. 5.6);

- 110 OKOHYAaHUU H3MEpeHUi (POTO3IEMEHT OTKIIIOUUTH OT NMpUOOpa, HaleTh Ha (OTOAIEMEHT
Hacaaky T ¥ ylnoXuTh B KpbIIKY QyTisipa npudopa, a mpudop — B PyTiisIp.

TaGnuua 5.6

Irauenne nonparodHoroe kodgduunenta, Kn

[onpasounbii
woadmnpenT Ku
Jlamna HakaiHBaHNHAE I 1.0

Jn 0,88
Mn 0,95
J1o 1,15

B werodsika creTa T aammne

JlmiHeCHEHTHBIC
TTAMITEL
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Tabnwua 5.7

Kiacesl ye10BHA TPYJA B 3ABUCHMOCTH 0T HAPAMETPOE CBLTOBOH Cpelbl
NPOM3BNICTECHHLIX NOMELIeNHi

Kaacewm
: Bpeanwii-3
[Moxazarean Jonye- I = i = W Onac-
. TE- 2 CTe= A CTe- b u
Tiei-2 |  CTC TE ore= | e | i

nedb 301 [nens 3.2 | neds 3.3 | neHs 3.4

O BCIICHHOCT

pafoueii nosepx- | Hopma |= 0.5 En|< 0,3 En - . .
HoctH E,. 1k
Mpustewaniee. Ey, — ROPMHPOBANHOE THAYEHHE OCREITENHOCTH, [IK.

[Topsimok paboTsl ¢ mokcomeTpoM « TKA-JIrokey:

* Bruitounts npubop, moBepHyB NEPEKITI0YaTEeNb Hana30HOB.

* Onpenenuth 3HaUY€HHE TEHEBOTO CUTHana ETc, JK, Mpu BceX MOJOKEHUAX NEepeKITIoYaTels,
3aKpbIB BXOJTHOE OKHO ()OTOMETPUYECKOI TOJIOBKH IJIOTHBIM BOPCHCTHIM YEPHBIM MAaTEPUAIIOM.

[Tpumeuanue: M3mepeHne TeMHOTO TOKa aKTyalibHO Mpu padore B auanazonax «0 — 20 nk» u «0 —
200 mx».

* Pacnonoxutb (poToMeTpuuecKyro rojioBKy HpuOopa mnapajulebHO IUIOCKOCTH HM3MEpsSeMOro
00BEKTA.

* CunuTath ¢ HM(POBOTro HHAMKATOPA U3MEPEHHOE 3HaUeHHE OCBELIeHHOCTH Eusm, Jk.

* OnpenenuTh HCTUHHYIO OCBelIeHHOCTh E, 5k, o ¢popmyne E = Enzm — ETc.

* B cnyyae mosiBIeHHS Ha WHAWKATOPE CUMBOJA «1», 0O3HAYAIOUIETO MEPErpy3Ky MO BXOIHOMY
CHTHAITY, IEPEKIIOYUTh PUOOP Ha CICTYIONMUI TUama30oH H3MEPEHHIA.

Crnenarp 3aKiII0Y€HHE O COOTBETCTBMM pE3YJIbTaTOB M3MEPEHHI HOpME M JaTh OLEHKY Kjacca
yCIIOBUH TpyJia M0 GakTOpy MPOU3BOJCTBEHHOE OCBELIEHNE B COOTBETCTBUH ¢ TabuI. 5.7.

0) Pacuemmuwiii memoo

OTOT METOA NMPHUMEHsETCs JUIsl pacueTa oOlIell paBHOMEPHOM OCBEIIEHHOCTH M0 KO3 (UIIMEHTY
UCIIOJIb30BaHUS B CIy4ae yyeTa IpsMOro U OTPaKEHHOI'O CBETA OT OCBETUTEIBHBIX YCTAHOBOK MPSMBIX

OTPaXEHHBIX TIOTOKOB CBeTa. PacueTHBII METOJ] MpeaycMaTpUBAeT OIpeNeieHHe U BBIOOp
KOJINYECTBA HCTOYHUKOB CBETA, CBETHJIFHUKOB U Pa3MEIICHNE MX B TIOMEIIICHHUH.

Jiig pacueTa TpeOyYIOTCS CIEAYIOIINE UCXOAHbIE TaHHBIE:

-pa3Mepsl omelnieHus (AauHa a, mupuHa b, Beicota H);

-BBIOMpAEMBI TUI JIaMIIbl, KOHCTPYKIMSI CBETWJIbHHMKA (BUJ IOJBECKH, KOJUYECTBO JaMIl B
OJTHOM,

KpHUBasi €ro CHJIBI CBeTa U K03(h(PULIMEHT HAPaBIEHHOCTH);

-k03¢¢uneHTsl oTpaxkeHus Prn — noroska, Pc — cren u Pr — nona (o ta6m. 5.3).

ITo ¢dopmyne (5.1) Haxomar oOIIyI0 MOTPEOHYIO BEIMYMHY CBETOBOIO IIOTOK, BBIOMPAIOT
UCTOYHUK CBeTa MO CBETOBOMY MOoTOoKy ®dn u cBeTwnbHUK THHa «Anekc-Cer» (tabn. 5.2). Torma
KOJIMYECTBO JIAMIT

paBHO @n.00m /®1 M B COOTBETCTBUM C KOJMYECTBOM JIaMIl B BBIOPAaHHOM CBETMJIBHHKE
OTIPENIENISIOT YHCIIO CBETHIILHUKOB.

Hanee pemaercs 3aj1ada pa3MeleHUs CBETHIIBHUKOB B MomernieHuH. st obecriedeHns: paBHOMEPHOCTH
OCBEIICHUS CBETUIILHUKH YCTAHABIMBAIOT IO yIJlaM KBaJpaTOB WM B IIAXMAaTHOM MOPSIJIKE.

PaccrossHust Mexay psjgaMud  CBETHJIBHHKOB TNPUHMMAIOT B  3aBHCHUMOCTH OT KoddduuumeHta
3¢ (HEeKTUBHOCTH:

M =L/hp,

rae L — paccrosiHue Mexay psjaMH CBETHIIbHUKOB;
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hp=H —hI'—hc, m.
PacueTHbIi METON MPUMEHSIIOT TAaK)Xe I pelieHus oOpaTHou 3amaudn. (s sToro pacuerHas dopmyna
(5.1) mpeobpazyercst otHocutenbHo EH, u mo xapakTtepucTukam CyIIECTBYIOIIETO OCBEIIECHUS HAXOSAT
daktruyeckoe. Pe3ynbrar pacuera nmo3BossieT MPOU3BECTH OLEHKY COOTBETCTBUS JOIYCTUMON HOPME.
PACYET BbICOTbI YCTAHOBKHU CBETUJIbBHUKA HA PABOYEM MECTE
MecTHOE OCBEIlIEHHE CO3AacTCA Pa3IMUYHbIMU OCBETUTEIBHBIMU YCTAHOBKAMU: HACTOJBHBIMU JIAMIIaMH,
Topuiepamu, Opa U APYrUMH CBETHJIbHUKaMH. J{ns oOecriedeHust JOCTaTOYHOCTH OAHOM M3 €ro 3aaay
SBIISICTCS TIPABWIBHBIA BBIOOp pAcCTOSHUS JO OCBEIIAeMOM MOBEPXHOCTH, IIOATOMY TpeOyercs
BCECTOPOHHE UCCIIE0BATh 3Ty XapaKTEPUCTUKY U BHIOpATh ONITUMAaNIbHBIN BapuaHT. [Ipu nccinenoBanuu
1eJ1ec000pa3HO MPUMEHHUTh PACUETHBIA METO/I, a IMOJIYYeHHBII pe3ysbTaT IPOBEPUTH SKCIIEPUMEHTAIIBHO.
Jns pacuera cieAyeT BOCIONb30BaThCS TOYEYHBIM METOJIOM, IPH 3TOM TPEOYIOTCS CIEIyIOIIHe
UCXOJHbIE JaHHBIC: BUJ OCBelleHUs pabouero mecra — KomiuiekcHoe, rae Ek = Eo6 + Em ; Tun
CBeTWJIbHUKA «AcTpa», ucTouyHuK cBeta JIH, ymamenme koHtpompHOM Touku d=300 mm; k —
K03 PHUIMEHT, MPUHUMAIOT paBHBIM 1,5. DTH JaHHBIE MO3BOJSIOT HAWTH YCIOBHYIO OCBEUIICHHOCTD
TOPU30HTAILHOM IJIOCKOCTH TI0 CIIeIyoIen hopmyiie:
_1000-E} -k
-
ITo rpaduxy npoctpancTBeHHBIX H30it0KC (prc.5.3) mo d u E1 HaxoasaT uckoMyro BeicOTy opauHara hl.

E, L K.

Ha ocBeturenbHOI cTOiiKe MO pa3MepHOI IIKajge BEPTUKAIBLHOM CTOMKM yCTaHABIUBAIOT MEPEIBUKHON
HITaTUB Ha BBICOTY hl OT MCTOYHUKA CBETa U JIOKCOMETPOM OIpPEAesaioT (GaKTUYECKYIO OCBEIICHHOCTh
TOPU30HTAIILHOM MOBEPXHOCTH. 3aT€M CPaBHHUBAIOT ee ¢ HopMaTUBHOM E00.

0 . 7
22l 1 2 t{i 9 10
i,
s B PR
¢ HE I
. kY ||
5
] Eanp [
T
4 y
4 5 y
g =
Fa
10
Puc. 5.3, [pocTpucTBeHIBIE HIOTIOKCH]
YCINORACH TOPHIOHTATEHOH OCRENEH-
HOCTH {CBETHIBHUE THIE «ACTpax )

IMOCTPOEHUE N30JIIOKCHI - KPUBON OJJMHAKOBOM OCBEIIIEHHOCTH

Jlyist MOCTpOeHMS M30IIOKCHl BRIOMPAIOT BUJ CBETHIIbHUKA, B HalleM ciydae «Actpa» u JIH, umeromnmii
CBETOBOM MOTOK, Osn3kuid k 1000 M (Hanpumep, B 220 — 100 ¢ @ = 1090). Ha ocBeturenbHoil croiike
YCTaHOBUTH TEPEABMKHON INITATUB OIM3KO K JIaMIie — IO BBICOTE HYyJIeBOM oTMeTKd. Ha paccrosiHum,
Hanpumep, 30 ¢cM U3MEpUTh OCBEIIEHHOCTh, HAa IpaduKe HaHECTH TOUKy ¢ koopauHartoir 0 — 30 cm E3.
ITepemectB mTatiB BHM3 Ha 10 ¢cM W JBUras Mo TOPU3OHTAIBHOM IIKaje OO0 OCBemeHHOCTH E3,
omnpeznensoT paccrosHue dl, Ha rpaduke HaHocAT koopauHary (hl; dl). Jlamee, moBToOpss
U3MEpHUTENIbHbIE ONEepaluyd MO BepTUKanu c¢ maroM 10 cM U u3Mepsiss Kaxablii pa3 pacCTOSHHUE IO
TOPU30HTAIIN 10 OCBEIIEHHOCTH E3, CTpOSAT KpUBYIO OJJMHAKOBOW OCBEIIEHHOCTH.

Tpebosanus K oghopmienuro 1adopamoproil padomasl u omuemy:
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OTYET O JABOPATOPHOR PABOTE §
OueHka OCBEIEHHOCTH PATOYHY MECT B NOMEIIEHHN

1. TurHeHHYecKas OUCHKA J0CTATOYHOCTH 00WeH paBHOMEp-
HOMH OCBCLICHUOCTH PAGOMHY MECT NOMELICHHA

Home Kuoad-
_"P Inoc- ) Orreuer b dharTiie- | Hopaa-
EOHT- Hacankm, -
HOCTE I I'IPII— CEAQH OCBS= THREHAN
'Flﬂjlb" WIK&a CHT [e-
HiMe- Bopy, MEHHGCTh, |0CBETIeH-
HEIX npubopa ! pecaera
FIEHHJI JAK JK HUL‘I'I:-.. JK
TOMEK KA
1
2
3
Cp

Zakmovenwe. Knace yenoswil tpyna ceeropoil cpeint na pabouem
MecTe

2. QucHKA OCBCIICHHOCTH NOMCLICHHA PACHCTHBEIM METOI0M
Hexoapsie aHHbie:

Passepsl noMemenna: a = M b= M, h= M.
HETQ‘IEIHK cBeTa F ':b-, = . BH CRCTHILHHKA .“
ero KCC
Kooadupuumenter orpasenns: cren P = notonka P=
nona P=
Bricora crernaniinka ot noroika h= M; BhiCOTA pabogero
mecTa o1 noaa h= M.
PacueTnas .
Koabdn-| [1ocronman oy T1OPME"
Koodidin- OCBCUEHHOCTE Qo000
Hucao | Kospdin- | UHCHT | povemenns
UHEHT ny e OCBEIIeH-
NaMM, | IHEHT | MHHHM, A = ——, |
P A HEMOTL- K57 HOCTE
n |sanaca k [ocsewen-| 1=————
_ hia+b) posanna v 0
HOCTH Z | . E,.
JaroYeHne

Koumponwshoie gonpocel :
1. Kakue BUJbI UICKYCCTBCHHOT'O OCBCHICHUSA NPUMCHAIOTCA B IIPOU3BOJACTBCHHBIX U O6IJ_ICCTBCHHBIX

3maHugx?
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2. VI3 Kakux 3J1eMEHTOB COCTOUT OCBETUTENIbHAS yCTAHOBKA?

3. Kakue UCTOUHUKYN CBEeTa MPUMEHSIIOT I OCBELICHHUS?

4. Kakoe HeOnaronpusITHOE IeWCTBHE HA OPTaHU3M YeJIOBEKa OKa3bIBAET HEJOCTATOUHOCTh UITU
OTCYTCTBHE OCBEIICHUSA?

5. HazoBuTe ocHOBHBIE TpeOOBaHMSI, IPEIBSABISEMbIE K IPOU3BOICTBEHHOMY OCBEILEHUIO.

6. Kakue MeTo/1pl pac4eToB HCKYCCTBEHHOT'O OCBEIICHHS NCTIOIb3YIOTCS ISl CBETOTEXHHUYECKUX
pacyeToB?

7. CyurHocTh 1 00J1aCTh IPUMEHEHUS pacueTa 1o Ko HUIMEHTY UCTIOIb30BAHUS.

8. Kak naiitn ko3 purueHT ucnoab3oBaHus?

9. Ilo xakoif 3aBHCUMOCTH OIpeeNsieTcs MoTpeOHas BeIMYMHA CBETOBOT'O IOTOKA [T OCBELICHUS
MOMEILEHUS! OOIIMM PaBHOMEPHBIM OCBEIIeHUEM?

10. CymrHocTh 1 007aCTh MPUMEHEHUS «TOYSYHOT'0» METO/Ia pacdeTa OCBEILCHHS.

11. Kak mocTpoHuTh H30JIFOKCY C IIOMOIIBIO OCBETUTEILHON CTOUKH?

12. KakoBo Ha3HaYeHHUE HACAIOK ISl JIFOKCoMeTpa?

13. Ha3znauenue u yCTpONCTBO OCBETHTEIILHONW CTOMKH.

14. [lops 10K 3KCIEPUMEHTAIBHOIO ONPEAEIEHUS OCBELIEHHOCTH Pa00UrX MECT OMEIEHUS.

15. Kak MOXHO paccuuTaTh BBICOTY YCTAaHOBKU CBETHUJIBHHKA OTHOCHUTENHHO pabouel moBepXHOCTH?
Cnucok 1umepamypul:

Ocnoenasa numepamypa

1.be3onacHOCTD KHU3HEACATEILHOCTH [DNEKTPOHHBIN pecypc]| : yueOHuK it 6akanaBpos / B.O. Escees
[ mp.]. — DnekTpoH. TekcToBbie qanHble. — M. : JlamkoB u K, 2017. — 453 ¢. — 978-5-394-02026-1.
— Pesxxum noctyna: http://www.iprbookshop.ru/60384.html

2.be3omacHOCTh KU3HEMEATSNIbHOCTH : yueOHuk / mox pea. E.M. Xomocrosoit, O.I'. IIpoxopoBoii. -
Mocksa: U3narenscko-toprobasi kopropauus «JlamkoB u K°», 2017. - 453 c. : tabxa., un. - (YuebHoie
u3slaHus s 6akanaBpoB). - bubmuorp. B kH. - ISBN 978-5-394-02026-1; To xe [ DnekTpoHHBIHI pecypc].
- URL.: http://biblioclub.ru/index.php?page=book&id=450720 (08.08.2018).

Jononnumensnan rumepamypa

1.ITerpoB C.B. Be3onacHOCTh KU3HEACATENBHOCTU [DNEKTPOHHBIN pecypc]: yuebHoe mocooue/ [lerpon
C.B.— DnekTpoH. TekcToBble JaHHble.— M.: YueOHO-MeTOIWYEeCKUH IEHTp MO OOpa30BaHHIO HaA
KeJIe3HOJopokHOM TpaHcnopTe, 2015.— 320 ¢.— Pexum moctyna: http://www.iprbookshop.ru/45247.—
OBC «IPRbooksy, mo maposto

2.Epemenxo B.JI. be3onacHoCTh kU3HEAEATEIHLHOCTH [ DIEKTPOHHEBIN pecypce] : yuedHOe mocobue / B.JI.
Epemenko, B.C. Ocranenko. — DneKTpoH. TeKCTOBbIE AaHHblE. — M. : Poccuiickuii rocynapcTBEHHBIN
yHHUBepcuTeT TmpaBocynus, 2016. — 368 c. - 978-5-93916-485-6. — Pexum pocryma:
http://www.iprbookshop.ru/49600.html

3.Corues }O.H. bezonacHOCTh KH3HEACITETLHOCTH B UpE3BbIUAHHBIX CUTYAlUsAX [DIEKTPOHHBIN pecypc]:
yaeOHoe mocobue/ CerueB FO.H.— DnexTpoH. TekcToBbIe naHHBIe.— M.: DPUHAHCHI W CTATUCTHUKA,
2014.— 224 c— Pexxum nocrtymna: http:// www.iprbookshop.ru/18791.— DBC «IPRbooksy, mo mapoitro

JlaGopaTopnas paGora Ne 6
Tema: Pacuer 3aIMTHOrO 3a3eMJIEHHUS JIEKTPUYECKHX YCTAHOBOK

Ilenv _pabomeur. HAaYYUTBCA ONPCACITIATH KAa4YCCTBO 3alIUTHOIO0 3a3CMJICHUS U PACCUUTBIBATL €r'0

napameTphbl.
Dopmupyemoie komnemenyuu: YK-8.

Teopemuueckaa _yacmyp: 3alIUTHBIM 3a3€MJICHUEM HAa3bIBaeTCs MpEJHAMEPEHHOE BJIEKTPUUECKOe
COEIMHEHHUE C 3eMJIeHl WM ee 3aMEHUTENIEM METaNIMYeCKUX HETOKOBEIYIIUX YacTed AIeKTPUYECKUX
ycTaHoBOK (DY), KOTOpbIE MOTYT OKa3aThCsl MO/ HANPSHXKEHUEM H3-3a HEUCIIPABHOCTU UX U3OJISLIUU WU

Jpyrux MOpUYHH (B KauecTBE 3aMEHHUTENSI 3eMJIM MOTYT OBITh NMPUMEHEHBI PeYHas WM MOpPCKas BOAA,
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rIyOMHHOE 3ajJeTaHue MOPOJ U T.I1.). 3a3eMJIEHUE MPUHATO CUNTATh OJHOM M3 OCHOBHBIX 3alIUTHBIX MeEp,
YCTPAHAIOIMX OMACHOCTh MOPAKEHUS JIIOJEH 3JIEKTPUYECKUM TOKOM B ClIy4ae HPHUKOCHOBEHHUS K
HETOKOBEIYIUM 4YacTsIM DY (KopiycaMm, METAJUIMYECKUM IIKadaM, METaNINYeCKON H30JISAIUH TPOBOIOB
u 1.1.). [lpy Hanmuuuu 3alIUTHOrO 3a3eMJIEHHS CYLIECTBEHHO YMEHbIIAETCs BEIMYMHA TOKA, KOTOPBIH
IPOTEKAET Yepe3 TeNo uenoBeKka. MI3BecTHO, 4TO COMPOTUBIICHNE YEI0BEKa MEHAETCS B JUala30He
400-50000 OM, npu HAIMYMM BIAXKHOM, MOBPEXKIEHHONW W 3arpsS3HEHHOW KOXH CONPOTUBIICHUE Tela
YeJIOBEKa IOHMXKAETCS, IPU OTCYTCTBUM 3TUX IPHU3HAKOB CONPOTHBIIEHHE Bo3pacTraeT. B pacuerax
COIIpOTHBIIEHUE Tea yenoBeka npuHuMaeTcs B 1000 Om. 3amuTHbIA 3GQEeKT 3a3eMICHUS TOCTUTAETCS
3a CYET YMEHBLICHHS MOTEHIMAIOB 3a3€MJIEHHBIX YCTAHOBOK, a TAaK)K€ BCIIEJICTBUE UX BbIPAaBHUBAHUS.
[IpyHIMI 3aIUTHOTO JEUCTBUS 3a3€MJICHU MMOKa3aH Ha puc. 6.1.

NNV > ::‘
N N ——— A - - 2
A
-~
—
{
]
!
J
';.
=3
— k’ ﬁ1

Puc. 6.1, Cxema 3amuTHOro ACHCTBNA 3a3emaenns Tpexdalnoii
TPEXIPOBOAHON ICKTPHUCCKOH LM ¢ M30IHPOBAHHON HEHTPANbIO!
¢ - nanpssxenue npobdos mzonsaumn: I, - npegoxpannrens; Ry
CONPOTHBICHHE Tena veiaoBeka; M, — HANPAKCHHUC IIPHKOCHOBC-
uus; Jy - BesHuMHA pacTekanus Toka Ha 3emmo; Ry - conporue-
NEHHE IA3EMINTEIA, f, I'2, T3 — COOTBETCTBEHHO CONPOTHRIACHKE
uizongunn gas 1, 2, 3; 9y, — NOTCHIHAT 3eMIH Y 333eMICHHS]
X, — PACCTOAHHE YEI0BEKA OT 2a3eM/ICHHA

B nepBom ciydae npu oqHO(A3HOM BKIIFOUSHHH YEIOBEKa B JIEKTPUYECKYIO IIETh Yepe3 Kopmyc DY, B
KOTOPOM HMMeEeTCsl TpoOoi HM30JSAIMH Ha KOpIyc, o0pa3yloTcsi IBE MapajUIeTbHBIX IEMU: KOPIyC —
3a3eMJIMTENh — 3eMJISI M KOPIIYC — TEJI0 YeJOBeKa — COMPOTHBICHHE W3OJSAIUH (M30JSAIHS 0OMOTOK
TpaHchopmaTopa, CONPOTUBICHUE TTPOBOJIOB MOABOISAIIEH JICKTPHUIESCKOM 1IEeTH, 00YBb UYeJIOBEKa) —
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3emJst. UToOBI yepes Teo YenoBeKa MPOXOiI HEONACHbIH IS HEro TOK, CONPOTHUBIICHHE 3a3eMJISIOIIETO
yCTPOMCTBA JOJKHO OBITh BO MHOTO pa3 MEHbIIE, YeM pacueTHOE COMPOTHBIICHHE YEJIOBEKa,
yctaHoBiieHHoe B 1000 Owm. IloaTomMy BenuMYMHAa NPEACIBHOTO COMPOTHBIICHUS 3a3€MIISIIOIIETO
YCTPOMCTBA SIBJISIETCS OCHOBHBIM HOPMATHUBHBIM TPEOOBAaHUEM K 3a3€MJICHHIO, OHA 3aBUCUT OT MOIIHOCTH
UCTOYHUKA TOKA: YEM BBIIIE MOIIHOCTb, TEM MEHBIIE JOJDKHO OBITh CONPOTHUBIICHUE 3a3€MJICHHSL.
Cornacno IlpaBuiiam yctpoiicTBa 3nexkrpoyctaHoBok (IIYD) gomyctumoe cOnpOTUBIICHUE 3a3€MIIUTENS
JIoKHO ObITh He Oosee 10 OM mpu CyMMapHOW MOIIHOCTH TEHEPaTOpoOB WM TpaHCc()OpMaTopoB,
MUTAIONINX 3a3eMiisieMyto ceTh, 10 100 kBA u He Gosee 4 OM mpu MOIIHOCTH TpaHChopMaTopa Oonee
200 xBA s ycranoBok ¢ HanpsbkenueM 10 1000 B. g yctaHOBOK BbICOKOro HanpsikeHus Bbiiie 1000
B nomycTtumoe compoTHBIIEHHE 3a3€MJICHUSI PACCUMTHIBAETCS MO BEJIMYHMHE CUJIbI TOKA 3aMBIKAHUS Ha
3emuto. [Ipu Benmuune cuibl Toka [=500 A gonyctumoe conporusieHue npuaumaercsa 0,5 Om. Bropoit
3alUTHBIA 2P QeKT 3a3emiieHUs] oOecrneuynBaeTcsl 3a CUeT BhIpaBHHMBaHUA NoTeHuuanoB. Ha puc. 6.1
yenoBek B Touke O kacaercsi xopryca DY, Ha Hero JedcTByeT (a30BOe HaAMpPsLKEHHUE MPUKOCHOBEHHS
Wrp, paBHOE pa3HOCTH MOTEHLMAIOB MEXIY KOpImycoM DY M MECTOM CTOSHMS €ro Ha 3eMJile TOYKa B
touke a (Mmp = ¢ — ¢a). Ecnmu sTa Touka HaxomuTCA HalI 3a3eMJICHHEM, TO B HEH ¢a = o¢, H,
cienoBarenbHo, HanpsbkeHue Mnp = 0 . OOnacTh nmpuMEHEHUs 3alUTHOrO 3a3€MJICHUS ONpEelsaeTcs
PEKUMOM HEUTpaH Tpex(ha3HOH CeTH, BEIMIMHON HAMPSIKCHUS TOKA M COCTOSHUEM BHEIIHEH Cpelbl, B
KOTOpo# skciutyatupyetrcs Y. B coorBercTBuu ¢ [1YD 3a3emiienne ycrpauBaercs B JY ¢ HalpshKEHUEM
10 1000 B B ceTsix ¢ n3oaupyeMon HEUTpasbpio: BO BCEX CIydasX IPpU HOMUHaIbHOM Hanpsbkenuu 380 B
U Bbllle mepeMeHHoro toka u 440 B mocrosHHOro TOKa; mpu paboTax B YCIHOBHUSIX C IMOBBIIICHHON
OIMACHOCTBIO M 0c000 OMAacHBIX; B DY, MPUMEHsEMbIX BO B3PHIBOOMACHBIX 30HAX, IPH BCEX HANPSKEHUSX.
KOHCTpYKTUBHO 3a3eMjieHHE MpeACTaBiseT co00il YCTPOHCTBO, COCTOSIEE U3 3a3eMIIMTENCH W
3a3eMJISIFOIIMX IPOBOJIHUKOB. 3a3€MJIUTEIN MOTYT ObITh €CTECTBEHHBIMU U UCKYCCTBEHHBIMU. B kauecTBe
€CTECTBEHHBIX 3a3eMJIMTENCH NPHUMEHSIOTCS TPOJIOKEHHbIE B 3€MJIE€ BOJONPOBOJIHBIE U Jpyrue
MeTaJlJIM4eckue TpyObl (32 HCKIIOYEHHEM TpYyOONpOBOJOB TOPHOYMX JKUIKOCTEH, TOPIOYUX H
B3pBIBOONIACHBIX Ta30B), 00cagHble TPYyObl apTE3MAHCKUX KOJOJUEB, CKBaXHH, LIYppOB M T.II.;
METaJUIMYEeCKUE 3JEMEHThl M apMaTypa >Kele300€TOHHBIX KOHCTPYKIUH 3JaHMH M COOPYKEHHH,
UMEIOIIUX COEJMHEHUE C 3eMJIel; CBUHIIOBbIE 000JI0YKU Kabesel, MpoJIoKeHHBIX B 3eMJIe; MeTaInye-
CKH€ IIMYHTHl TUAPOTEXHUYECKUX COOPYKEHHH M T.I. MCKyCCTBEHHBIE 3a3€MIINTENM IPEACTABISAIOT
COOOH DBJIEKTPO/bl, MOTPYKEHHbIE BEPTUKAIBHO MM TOPHU3OHTAIBHO B 3eMilt0. B 3aBucHMOCTH OT
PacIoJIOKEHUsT 3a3eMIIMTEIEH OTHOCHTENBHO 3a3eMJISIEMBIX OOBEKTOB HCKYCCTBEHHBIE 3a3€MJISIOIINE
yCTpOMCTBa JeNATCS Ha BBIHOCHBIE M KOHTYpHble (puc. 6.2). B mocimegHuX Takke HCIOJIb3YIOTCS
3alllMTHBIE CBOMCTBA — BHIPABHUBAHHE IMOTEHIMAIOB. B KauecTBe BEpTUKAIbHBIX AIEKTPOAOB IPUMEHSIOT
0OBIYHO CTaJIbHBIE TPYOB! TuaMeTpoM 50...60 MM U TOJIIIMHON CTEHOK HE MeHee 3,5 MM WJIHM YTOJIKOBYIO
CTaJIb C TOJIIMHOM MOJKU HE MeHee 4 MM, a TakKe INPYTKOBYIO CTallb JUaMeTpoM He MeHee 10 mm.
JUIMHY BEpPTUKAIBHBIX 3JEKTPOJIOB PEKOMEHAYIOT IPUMEHATH paBHOW 2,5...3 M IpHU NOTPYKEHUHU B
3eMJII0 3a0MBKOM M 5 M U Gojee BBepThIBaHHEM. [l CBA3M BEPTUKAJIBHBIX DJEKTPOJIOB U B KaueCTBE
CaMOCTOSITEIbHOTO TOPU30HTAILHOTO AJIEKTPOAA OOBIYHO MPUMEHSIOT MTOJIOCOBYIO CTalb CEYCHUEM HE
MeHee 4-12 MM U cTallb KPYIJIOTO CEYEHHUS JUAaMETPOM HE MeHee 6 MM. 3a3eMIISIFOIIMMH IPOBOJAHUKAMHU
HA3bIBAIOT MPOBOJHMKH, COEIMHAIOIIME 3a3eMJIsieMble  3JIeMEeHThl ¢  3azemiurensmMu. OHH
U3TOTABIIMBAIOTCS, KaK MPaBUJIO, U3 CTAIM NPSIMOYrOJBHOTO WM Kpyrioro ceudeHus. B cersax c
M30JIMPOBAHHON HEWUTpaJIbI0 3a3eMJISIOLIUE MTPOBOAHUKHU JOJKHBI 00J1aaTh MPOBOAMMOCTBIO HE MEHEE
1/3 mpoBogumoctu (a3HbIX TPOBOAHUKOB. [Ipu mpokiaake 3a3emisiiolledl IMIMHBI BHYTPU 3IaHHMA
HauMEHbIIIEE CEYEHHUE MTPSIMOYTOJIBHON IIMHBI JOJKHO COCTaBIATh 24 MM, JuTst KpYTJ0i — 1MaMeTpOM He
MeHee 5 MM, a TIPH MPOKIIAJKE €€ BHE 3aHWs VIS IPSIMOYTONBHOTO CedeH s 48 MM | JUIs KPYIJIoro —
JIMaMeTpOM HE MEHee 6 MM.
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3alUTHBIE CBOMCTBA 3a3€MIISIIOIIMX YCTPOMCTB NPUHATO OLEHUBATh BEJIIMYMHOW CONPOTUBIICHUS
3a3eMJIMTENS. M HAIpsDKEHUEM IIPUKOCHOBEHMs. B coorBerctBum ¢ IlpaBunamm TeXHHYECKOU
AKCIUTyaTallMM 3JEKTPUUYECKUX YCTAHOBOK IOTpEOMUTENEH HM3MEPEHUE COINPOTUBICHHUS 3a3€MIISIOIINX
YCTPOMCTB LIEXOBBIX DY OJKHO TPOBOAUTHCS HE pexke 1 pas3 B roa.

CIIOCOBbI U3MEPEHUS CONTPOTUBJEHUSA 3A3EMJIMTEJIENA
Jlig m3MepeHus CONpPOTHBIICHHS 3a36MJIMTENECH NPUHATO NMPUMEHATH JBa METOJA: aMIIEpPBOJBTMETPA U
KoMIIeHCallMOHHBIN. CyIIIHOCTh METOZA aMIIEPBOJIBTMETPA IIOKa3aHa Ha puc. 6.3.

220M 20
R R R

[Norempa oo
XILATPO ITEKTPOa

P 05 Corve miveporms cOpOmRiesing sues e el

B 3emito BOMBaIOT ABa BCIIOMOTaTeNbHBIX 3JIeKTpoJa. I TyOuHa norpykeHus uX J10JKHA ObITh HE MEHee
0,5 m, muna 0,5 M u conpotusienne He Oosbire S00 OM npu auanazone usmepenus 0,1...10 Om, a npu
nuarnasone 0,5...50 Om — mmHa 1,0 M u conpotusnenue 1000 Om. O6pa3yroT 1Be LenH, HalpsDKeHHE Ha
HUX MOJIAeTCs OT CIeUalIbHOro reHeparopa. C moMoIibio aMnepMeTpa U3MepsIoT TOK Ha OJHOM LienH,
Ha3bIBAEMON «TOKOBOW», MPOXOJIAIIEH Yepe3 TOKOBBIM 3JIEKTPO/, 3eMJII0 U 3a3eMJIUTENb, a BOJIBTMETPOM
U3MEPAIOT MOTEHIMAN Ha JAPYTOM 3JIEKTPOJe — MOTEHUUAIbHOM. JIOTMYECKyI0 Omepaiuio OnpeaesieHus
COIIPOTHBIICHUS TI0 JIBYM IapaMeTpaM OCYIIECTBIsET MprOop. UTOOBI MCKIIOYNTH B3aWMMHOE BIIHMSHUE
TOKOB, NPOTEKAIOIIUX IO 3JIEKTPOJiaM, PEKOMEHAYIOT COOIIOAaTh ONPEJECICHHOE PACCTOSHUE MEXIY
HUMHU TIpu ycTraHoBKke B 3emiie. Ha puc. 6.4 mokazaHo peKOMEHAYEMOE B3aHUMHOE pACIIOJIIOKEHHE
JJIEKTPOOB U 3a3€MJITUTEIIS.
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Crnoco0 m3MepeHHs CONPOTHBIICHUS 3a3€MIIMTEINIs KOMIICHCAIMOHHBIM CIOCOOOM IOKa3aH Ha puc. 6.5.
OH WMeeT MPUHIMIIMAIGHOE OTJIMYME OT NPEABLAYIIEro. 3azeminTenb PX W TOKOBBIM 3iekTpon Pt
COCAMHAIOTCSA MEXIy c000# uepe3 mepBUUHYI0 00MOTKY Tpancdopmaropa Tpl u BropuuyHyro 0OMOTKY
tpancdopmaropa reneparopa Tp2. [Turanue neneit ocymectsisiercs ot 6arapeu 4,5 B, mocTOSHHBIA TOK
KOTOpOH IpeodpasyeTcst HeKTPOHHBIM IeHEPaTOPOM B IEPEMEHHBII 1 MOJaeTCs Ha MIEPBUYHYI0 OOMOTKY
tpancdopmaropa Tp 2 Bropuunas oomorka Tp 1 u cnennanbHbIi KaTuOpoBaHHBINA pe3ucTop «Peoxopm»
00pa3yloT 3aMKHYTYIO Liellb, B KOTOPOW IPU BKIIOUYEHHM CXEMbl HaBOIUTCS TOK Jx. J[BMXKOK peoxopra
Yyepe3 MHAUKATOP Il mprucoequHseTCs: K NOTEHIIMAIbHOMY 3JIeKTpoay Ri.
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JUis mOsSICHEHHsI CYIIHOCTH PabOThl KOMIIEHCAIIMOHHOTO CHoco0a pacCMOTPUM SKBHUBAJICHTHYIO CXEMY
(puc. 6.6). OHa mocTpoeHa B BUJIC U3MEPHUTEIILHOTO MOCTHKA, UMEIOIIero yeThipe mieda: RX u RT —
M3MEPSEMOE COMPOTUBIIEHUE U COMPOTUBIEHUE TOKOBOTO AiekTpona, R1 m R2 — neBas m mpaBast yacthb
compoTtuBiieHus1 peoxopnaa. Ilyrem mepememieHus OBHUXKKa peoxopAa J0OMBAIOTCS YpaBHOBEIIMBAHUSA
CONPOTHUBIIEHUS II€Y MOCTa, KOTOPO€ HACTyNaeT IPU PABEHCTBE HYJIIO TOKAa B H3MEPUTEIbHOU
nuaroHanu. M3 ycioBusi paBHOBecusi MocTHKa cienyeT paBeHcTBO RX-P2 =R1-RIl, a, cienoBatenbHo,
RX mponopumonansao R1. J[BHXKOK peoxopaa KMHEMATUYECKH CBS3aH C OIM(POBAHHON MIKAJIOW, YTO
MIO3BOJISIET TPOU3BOJUTH U3MEPEHHE CONPOTHBIEHU B OM. J[aHHAst n3MepuTeIbHas CXeMa UCIIOIb3YETCS
B nipubope M416. B nocnennee BpeMs cosnaH HOBBIM npubop tuna ®4103, KOTOphI UMEET JTydine
XapaKTEPUCTUKHU, ITO3BOJISET IPOU3BOAUTH U3MEPEHUS B DY BBICOKOIO HAPSKEHHUSL.
Qoopydosanue u mamepuavl:

YCTPOHNCTBO JIABOPATOPHOI YCTAHOBKH
Jnis BBIMONHEHUS PabOThl HMCHOJNB3YeTCsl CIEUUAIBHBIA CTEHJ, NPEACTaBIAIONMN co0oil crom ¢
BEPTUKAJIBHON NaHEJIbI0 M MEPEHOCHBIM HM3MEPHTENbHBIM TpuoopoM M 416 Ha manenu m3oOpakeHa

CXEMa BApUAHTOB KOHCTPYKLMH 3a3eMJICHMN [yl npoBeneHus msMmepeHuil. Ha puc. 6.7 umerorcs nse
YaCTU CXEMbI JJIs1 ONPENENICHUs YAEIbHOIO COMPOTUBIIEHUS IPYHTa METOJOM KOHTPOJBHOIO 3JEKTPO/ia
npu ero amuHe 500 mm m 1000 mm. IIpuGop M 416 ¢ moMoOIIBIO MPOBOJOB W 3aKMMOB Ha ITaHEIH
npubopa (kiemmbl 1, 2, 3-4) coemuHseTcs C TpeMs KOHTPOJIBHBIMU 3JIEKTpoaaMH. B BepxHel JieBoi
4acTH CXEeMbl YKa3aHbl TOJIOKEHUs TepekiouyaTened ais BeiOopa Buaa rpyHra. Cxema Ha puc. 6.8
CILY>KMT JUJISl OTIBITHOW OLIEHKU COIPOTHUBJIEHUS TPYIIIOBOTO 3a3€MJIUTENISl, HOMEPA BApUAHTOB MO3BOJISIOT
BBIOpATh ONPEACICHHYI0 KOHCTPYKIHIO 3a3eMinTeNs. Jsi M3MepeHus] CONpPOTHBIICHUS BBHIOPAHHOTO
BapHaHTa Ha CXEME ITOKa3aHO MOJIOXKEHHE JTOMOIHUTEILHOTO MOTEHIIMAIBHOTO U TOKOBOTO 3JIEKTPOAOB,
KOTOpBIE€ YCTAHABIMBAIOTCS B TPYHTE HA pacCTOSIHUM HEe MeHee 20 M IpyT OT Jpyra.
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Ilepen Hauanmom paboOThl MPOBEPSIOT HCHPABHOCTH M3MEpHUTENIbHOro mnpubopa M 416 [lns storo
YCTaHABIMBAIOT METAIIMYECKYIO IEPEMBIUKY MEXKIY KiieMMaMH 1-2 1 3aKMMaloT BCE YEThIPE KJIEMMBI.
Hanee nmepeBoasaT nepekiatouatenb «Pog pabots» B monoxxenue «Konrpons 50 m», Ha maHenn npudopa
Ha)XMMAIOT U HE OTIIYCKalOT KHOMKY KPAacHOro I[BETa, U, Bpaias pyuky «Peoxopnaa», BHIBOISAT CTPEIKY
WHIUKaTtopa npuoopa B nosoxenue «Houby». Ha mkane npubopa momkHo ObITh mokazanue 5+0,3 Owm.
Ecnu 3T0 ycnoBue He BBINOIHAETCS, TO MPUOOP HE TOTOB K U3MEPEHUSIM.

Texnuka 0e3onacnocmu npu 6blNOJIHEHUU 1a00PAMOPHOIL _padombl:

1.byabTe BHUMATEIbHBI, AUCHUIIIIMHUPOBAHHBI, OCTOPOKHBI. TOUHO BBINOIHSNTE yKa3aHuUs.

2. Pacnonaraiite mpuOopsl , MaTepuaibl, 000OpyJOBaHHWE Ha paboO4YeM MecTe B MOpSJIKE, YKa3aHHOM

YUUTEIIEM.
3.He nepxute Ha paboueM CTOJIe IPEAMETHI, HE TPEOYIOLIHUECS ISl BHITIOJHEHUS 3a/1aHHMS.

4.Ilepen TeM, KaK IPUCTYIUTh K pabOTe TIIATEIHLHO U3YYHUTE €€ OTTMCAaHUE, YICHUTE X0/ €€ BHIITOTHCHHUSI.

Ilpakmuueckas uacmo:

1 Uzmepenue conpomusnenus 3a3emuiumersi

Ilepen wW3MepeHHSIMH CTYIOEHT IIOJYy4aeT OT IMPENoJaBaTeiasi HCXOAHBIE JAaHHBIE: KOHCTPYKUHUIO M
rabapuThl 3a3eMIISIFOIIETO YCTPOMCTBA, MOIIHOCTH DY, BIAXHOCTh T'PYHTa, HA OCHOBAaHWUU YEr0 OH
OTIpE/CIIICT BEIWYMHY JIOMYCTUMOTO COMPOTHBIICHUS 3a3eMJICHUS W 3HAYeHUS Kod((UIIMEHTOB
CE€30HHOCTH I BEPTUKAIBHBIX CTEPKHEH M COCOUHHUTENBHOM MOJOCHL. B pacuerax MCHoOnb3yrOT JBa

K03 pULMEHTa, KOTOPbIE YUUTHIBAIOT OCOOEHHOCTHM pabOThl 3a3eMJIMTENS] B pa3HBIX YCIOBHSX.
KosppuumeHt ce30HHOCTH OTpakaeT H3MEHEHHE BIAXHOCTH TIPyHTa, M, CIJIEJOBATEIbHO, €ro
COIIPOTHUBIIEHHUE 3a MEPUOJ HKCIUTyaTallUH 3a3eMiIuTeNs. sl TPyHTOB C MOBBIIIEHHOW BIa)KHOCTBIO €ro0
COIIPOTHBIJIEHUE SIBJISCTCS HU3KUM, I03TOMY BeJIMYMHA KO3()(PULMEHTa CE30HHOCTU BBICOKAs, U
HAao00OpOT, B TPYHTAaX C MOBBILIIEHHBIM IEKTPUUECKUM COMPOTUBIEHUEM, KOTOPOE UMEIOT CYyXHU€ IPYHTHI,
BennunHa KB m Kr nHammensmasg. Cmbicn ko3¢ duureHta B TOM, 4TOObI C €ro MOMOIIbIO MOJTYYHTh
MaKCHMaJbHOE 3HAUYEHHWE PACUYETHOTO COMPOTHUBIIEHUS TPYHTA, KOTOPOE BO3MOXKHO 3a BECh IEPUOJ]
SKCIUTyaTaluu 3a3eMiauTess (Tadm. 6.1).

KoapduumeHnt wucrnonp3oBaHus 3JIEKTPOJOB YUYUTHIBACT BIUSHHE Ha COINPOTHBIEHUE 3a3eMIIUTENS
s¢¢exTa HaOKEHHUs IPYr Ha JApyra 3JeKTPUYECKHUX MOoJed, 00pa3yroIIMXCsl BOKPYT 3JIEKTPOIOB IpHU
CTEKaHMHM C HUX TOKa B TpyHT. UYem Oojiee IJIOTHOE PpACMOIOKEHUE 3JIEKTPOJIOB B KOHCTPYKLIUHU
3a3emiuTenei, TeM Oosnbie 3 ekt sxpaHupoBaHus WK 3(P(HEKT MEIIAIOMETr0 BIMSHUS dJIEKTPUIECKUX
noJied TOKOB CTEKaHUS Ha COINPOTHUBIIEHHE 3a3€MIIAIOILErO YCTPOIICTBA M TEM MEHbIIE 3HAaYCHHE
Kod(puImeHTa uCroIb30BaHus MEKTPOI0B (puc.6.9 u 6.10).

Tabnuya 6.1

Kosdhpuunent cesonnoctn 18 01H0poIHOT e ITPYHTA

' Tmma KoxpmumenT ce30HHOCTH MpH ma_munmu
] | IPyHTH BO BPEMA HIMCPCHUE
Dopma WTERTROIR | IEKTPOIA,
M MOBLITEHHOH | HOPMAILHOH MATTOH
BepTHRATRHEI & !‘{: l '4_5 b2
3 1.7 L5 13
by 5 1.4 1.3 1,2
lopusonTanbHbil | 10 5,9 3.5 2.6
I 50 4.8 | in 24

[Ipumeuanus:

1 3eMJI10 CYMTAIOT MOBBIIIEHHOW BJIaKHOCTH, €CJIM U3MEPEHHIO €€ CO-
MPOTUBJICHHSI IPEAIECCTBOBAIIO BBIMIAJACHUE OOJBIIIOT0 KOJTHYECTBA (CBBIIIE
HOPMBI) OCAJIKOB (JIOK]ICH ); HOPMAJIBHOW BIIAXKHOCTH, €CITH U3MEPEHHIO
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MPEIIIIECTBOBAJIO BHIMAICHUE HEOOIBIIIOTO KOJIMYECTBA 0CAIKOB; MaIon
BJIQXKHOCTH, €CJIM 3eMJIS CyXasi, KOJIMYECTBO OCAKOB B IIPEIIIECTBYIOLINIT
nepuo ObLIO HUYKE HOPMBI.

2 3army0OsieHue 3JeKTpoA0B MPUHATO paBHbIM 0,7...0,8 M.

3 IlpuBenensl 3HaYCHUS KO3PDUIIUESHTOB SISl KIMMATHIECKOM 30HBI 11
(Tcp.siuB. =-14...-10 °C; Tep.urons =+ 18...+22 °C).

CpaBHuTts nonydensoe R3.x ¢ nonycrtumeiM. Eciin R3.x < R3.1101m, TO conpo-
TUBJICHUE 3a3EMJISIFOIIIETO YCTPOMCTBA CYMTACTCS MIPUTOIHBIM, 00eCTIeyn -
BaloIUM 0€30MMaCHOCTh dKCILTyaTaruu DY,

0.50

TP T N =

246 10 26 30 40

Puc. 6.9, Kosdiment nenonkosaing 1, REpTHEATLHEY JTeKTPOI0R [PYI-
DIOBCTD 3ATEMIINTENA | F['.Ib"ﬁ. YVIOMKOE W T.L) 0e3 YULTR BTHAHNA NON0CE CRATH,
“eeme « VIEKTPOIE! PATMENIEHE B AT
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Pue. 610, Kosupsiunent HENoALS0BAHEA T TOPHIOHTAILHOIO HOMOCOBOIG
ANEETPOAR, COSTHHARMIEIT REPTHREATRHRIC 3CKTPOIR !TI’I}"ﬁ B, WTOCTEN W T.L )
UPYHIOBOID Sa5CMIMTCIR:
~emeeem - BEPTHEATLIEIE MIEKTPOTR B DA,

---- ~-pokoarypy: 1,23 -al=1.23

Ilocne mnpoBepku wucnpaBHOCTH mpubopa M 416 mnepexoasar HEMOCPEICTBEHHO K H3MEPEHUI0
corpoTuBieHusl. C MOMOILBIO COEIMHUTENbHBIX MPOBOOB IMOAKIIOYUTH 3a3e€MIISIOIIEEe YCTPOMCTBO U
BCIIOMOTaTeNbHBIE AIEKTPObl (KiaeMMmbl 1, 2 u 3 Ha maHenu) K npubopy M 416 (knemmsr 1, 2, 3-4).
VYcranoButh nepekimouatens «Homep BapuaHTay B IOJIOKEHHE, YKa3aHHOE IpErojaBaTeseM.
[Nepexmouarens «Pox paboTh» mepeBecTH B MOJNOXKEHHE 1, HAXKUMasg M yAEp)KUBas KPAaCHYIO KHOIIKY
npubopa, BpamieHueM pydkn «Peoxopa» BEIBECTH CTpeNKy WHANKaTopa B monokenne «Hompy». Ha mkane
WHJIUKATOpa CHATh OTCUET BEJIMYMHBI CONpOTHUBIeHUs. Ecin n3mepsemoe conporusienrue R3x>10 Owm, To
nepexiodarens «Pox paboTel» mepeBecTH B CleAylOlIee MOJ0KEHHE W IMOBTOPHUTH MPOLEAYPY
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u3MepeHus. B aTom ciyuae pe3yabTaT U3MEPEHUS PABEH [TOKA3aHMIO IIKaJIbl UHIUKATOPA, YBEITNYECHHOMY
Ha MHOXXHTENb JuanazoHa. Jljis mosydyeHuss MaKkCUMallbHO BO3MOKHOTO COMPOTHUBIICHUS 3a3€MIIUTEINS 3a
BCE BpeMs €ro HKCIUTyaTallid H3MEpPEHHOE CcOompoTuBIeHHE R3X yMHOXaercs Ha KO3(PPUIMEHT
CE30HHOCTH, YYHMTHIBAIOIIMN BIAXHOCTh TPYHTa Ha MOMEHT u3MepeHus. Pe3ynabTaThl u3MepeHHit
3aHocsATCs B Tabn. 1 ordyera o nabopaTopHoil pabote. B 3akitoueHue naeTcsi BHIBOJ O HApYIICHUU WM
BBITIOJIHEHUH HA JTAHHOM 3a3emuinTelie TpedboBanuii [10Y R3a3z<Rmom.

2. Onpeoenenue y0enbHo20 CONPOMUBIeHUs. SPYHMA

[Ipu pacuere 3azemsieHust TpeOyeTcss 3HATH YIENBHOE CONPOTUBICHHWE TPYHTA TOIO MECTa, B KOTOPOM
IUIAHUPYETCS €ro YCTAaHOBUThb. B IpakTHMKe CyIIECTBYIOT JBa I0AXO0Ja: MPUOJMKEHHO IO
CYILIECTBYIOIIUM TaOJIHUIaM WM MPaKTUYECKUM H3MepeHusM. B paccmarpuBaemMoiil pabote npesuiaraercs
crocod M3MEPEeHUs «KOHTPOJIBHOTO AJIEKTpoAa» Ha cTeHne (cMm. puc. 6.7,a). Ilpu usmepeHusx B 3emMil0
3abuBatorcs 3 (4) anektpoaa Ha riryouHy 500 mm Ha pacctostHuu 20 M IpyT OT Apyra, KaKIbIH 3JIEKTPO
COEIUHSETCS KIIEeMMaMHU U3MEPUTEIHHOI0 MpUOOopa ¢ MOMOIILI0 MPOBOIOB. TakuM 00pa3oM oOpasyrorcs
AJIEKTPUYECKHE L€NU KOMIIEHCAIIMOHHOro MeTtojga. C IOMOIIbI0 COEAMHMUTEIBHBIX IPOBOOB
HOJKIIIOYAIOT MPHOOp ¥ AIIEKTPOAB! K KiemMam 1, 3, 4, mepeBoAiT MepeKiIrodaTeslb HoMepa rpyHTa B
3a/laHHOE I0JIOKEHUE U IIPOU3BOJAT U3MEPEHUs, HAKUMAas U yJepKuBas KpacHYyI0 KHOIKY. Bpamienuem
pyuku «Peoxop» BbIBOJIAT CTPEIKY UHIUKATOPA B MOJIOKEHUE «HOJIbY, MIOCJIE YET0 KHONKY OTIYCKAIOT,
CO LIKajJbl MHAMKATOpa CHUMalT oTcueT. Ecnm u3MepenHas BenmunHa Rx>10 Owm, nepexiroudarenb
YCTaHABIMBAIOT HAa X5 W, yIEpKHUBas H3MEPHUTENbHbIE OIEpallH, MOBTOPSAIOT 0 BHIOOpAa HYXKHOTO
nuana3ona. Ilo W3MepeHHOMY CONPOTHUBIECHUIO KOHTPOJIBHOTO JJIEKTPOAA OINPEACNSIOT YIEeIbHOE
COTMPOTHBIIEHUE TPYHTA PaCYETOM IO Cleayromiei Gpopmyie:

Poo = 273 Ry —B— s Onen,
L EL

rnie Ro — conpoTuBieHre KOHTPOIBHOT'O 3JIEKTPoIa, U3MepeHHoe rprudopoM M 416 Om;

|g — mrHa 37eKTpOIa, M;

d — auameTp sreKTpoaa, M.

VYuuTeiBasg, 4TO B TEUSHHE TOAA YJCIBbHOE COMPOTHUBICHHWE H3-3a KOJEOAHW YyBIAKHEHHS TPYHTa
MIOJIBEPKEHO TIOCTOSTHHBIM H3MEHEHHSIM, M3MEpEeHHOE 3HAYeHHE er0 yMHOXKaeTcs Ha KOX(PQPHUIIMEHT
ce30HHOCTH (cM. Tabm. 6.1).

Ppaca = Pusm * KB Ppaca = Pusm * K .

[Tony4yaeM pacdyeTHOE yJelIbHOE CONPOTUBIIEHUE IpyHTa B OM M.

3. Pacuem uckyccmeennozo 3a3emuumersi

B 3aBucuMocTH OT XapakTepa 3a3eMIIIEMBIX AJIEKTPUUYECKHX YCTAHOBOK BBIOMPAIOT THIl YCTaHOBKH
3a36MJICHUS — BEPTHUKAJIbHBIE CTEP)KHH, COEAMHEHHBIE TOPU30HTAIBHOM Tmosiocoi (puc. 6.11) wu
YCTaHABJIMBAIOT UCXOIHBIE TAHHBIE:

P — MoIHOCTB 3a3eMIIIEMBIX JIEKTPUUYECKUX YCTaHOBOK, KBA (Kui10BOJBT-amIep);

Pusy — UBMEPEHHOE yJIeIbHOE COMPOTUBIIEHUE TpyHTa, OM"M;

|p — IUTMHA BEpTHKATIBHBIX CTEPXKHEH, 2+5 M;

allg — oTHOIIEHHE PACCTOSHHUS MEXIY CTePKHSIMHU K JUIMHE BEPTHKAIBHOTO CTEPXKHs (MPHHUMAOT
otHomenue a/IB=1,2,3...);

d u b — quaMeTp CTep>KHA U CEYeHHUs MOJIOCHL, M;

ho — 3army0OneHue mosockl U cTepkHs B 3emuie, 0,5 win 0,8 M.
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BN DU DUPCIRHE CTTORTIN, 48] B — PACCTIN IR ME Ay CTOPGR NI A
ens pacuera 3a3eMyIeHUsT — ONPEACIUTHh Pa3MePhl 3a36MIIUTENS U OLICHUTH COMPOTUBIICHUE 3a3€MJICHUSI,
a TakXKe JaTh PEKOMEHIAINH TI0 MPUBEICHHUIO €ro JI0 PAIIMOHAIBHOTO COOTBETCTBUS TpeboBanusMm [1YD.
st pacyera Ha3HAYAIOT JIONMYCTHMMOE COMPOTHUBIIEHUE 3a3€MIIMTENISA, KOTOPOE 3aBUCUT OT MOIIHOCTH
TpaHcopMmaTopa MU TE€HepaTropa, MUTAIOUIEr0 3JEKTPHUYecKylo ceTh. B coorBerctBuuM c [IYD mpu
MOIIHOCTH TpaHchopmaropa wim TeHeparopa Oombmie 100 kB-A npuammaror Rmon=4 Owm, mpwm
MomHocTH, MeHbined 100 kB-A, - Rmom = 10 OM. DTo0 sBiIsdeTcs TJaBHBIM TpeOOBaHUEM K
3a3eMIISIIOIIEMY yCTpoucTBY. Iyt pacdera NPUMEHHM MeETOJ KOd(pQUIMEHTa WCIOIb30BAHUS TI0
JIOIYCTUMOMY CONPOTUBJIEHUI0. KOHCTpyKTHBHAs cxeMa Moka3aHa Ha puc. 6.11.
[Topsnok pacuera cienyromuii:
1 Onpenenenune CONPOTUBICHUS OTMHOYHOTO BEPTUKAIBHOTO CTEPKHS:

pac [, 24 _
Fpa 1 “—U,:lgqlh_HH]

‘g d dh—-ip

Rp=0367- O,

rae 1B — nnuna cTepxHs, M;

d — quameTp cTepiKHs, M;

h — paccTosiHre OT YpOBHSI 3eMJIU JIO CEPEANHBI CTEPXKHS, M;

h=h0 +0,51gB , m;

hO — riy6uHa 3anoxenus 3a3emuurtens, npuauMaror 0,5...0,8 M.

2. Onpenienenue TpeOyeMoro KOJMUecTBa CTEpKHEN B 3a3eMIIUTENE:

n= L o LT,
R aon 1B
Tak kak YCTAHOBJICHO, 4YTO IIPpU HUCIOJB30BAHUHU OTACIIBHBIX JJICMCHTOB B 3C€MJIC CYHICCTBYCT
B3aUMO3aBUCUMOC BIIUAHHUEC, TO 3TOT 3(1)(1)CKT CJICAYCT YUUTHIBATH C IOMOIIIBIO OIIBITHOI'O KOB(I)(I)I/H_II/ICHTE[,
KOTOpBIﬁ MOJIYYHJI Ha3BaHUC ((KOS(I)(I)I/H_II/ICHT HUCHONb30BaHUA». AHAITUTHUECKHA OH paBCH
]
L I

>4
e O - ohimns nponoaEsSoc T, B INTETE], () = J
|
U = VPSRRI OET | §=00 HIEMENTR, ) = —
1tI
i — RCAEACT RO ABEMEH TR,

[Tockonbky B ¢opmyse ABE HEU3BECTHBIX BEIWYHMHBI, KOI()(UIIMEHT HCIOIB30BAaHHUS OIPECISIOT
npUOIMKEHHO WM METOJIOM TOCJeN0BaTeNbHbIX NpubamxeHuit. [Ipu nmpulamkeHHOM oOIpeneIeHUH
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NepBOHAYAILHOE KOJIUYECTBO CTEP)KHEH cunTaroT nmpu koddduimente n=1, ganee no rpaduky (cMm. puc.
6.9 wmm 6.10) HaxomIT HMX KOJUYECTBO N0 TMepBOMY NpuOImKeHu0. CONMpPOTUBICHHS TOJIBKO

BCPTUKAJIBHBIX CTGp)KHGfI TOTrJa MOKHO COCUMUTATH IO cneny}omeﬁ 3aBUCHUMOCTH:

Ra — RI!l DM,

My Mg
rie nd m nBd — dakTHueckue 3HAYCHUS KOJWUYECTBA W KOd(DPUIMEHTAa HCIONb30BAHUS IS
BEPTUKAJIBHBIX CTEPIKHEH.

3. OnpeneneHne COMPOTHBIICHUS ITOJIOCHI, COSTUHSIFOIIEH OMHOYHBIC 3a3EMITUTEIN

P pac 4
Jo—t, OmM,
 j R gl:n-l:_,

R, =0,367

rae Ir — nmuHa nonockl, onpenensercs Iy =1,05(h0 —1)a , m;

ho — paccrostare ot mosocs! 10 moBepxHocTH 3emin; h0 = 0,5+0,8 wm;
b — mmpuHa moa0CkH, M;

Nr — KO3QPHUIHUEHT UCTIOIH30BAHUS TTOIOCHI.

4. OnperenieHue OOIEro COMPOTHBIICHUS 3a3EMITUTEINS 110 opMyIie

R :M,”M.

" Ry +Ry
5. IIposeputs ycnoBue R3a3 < Ruom.
Ecin R3a3 < Rnpon , To rmaBHoe ycioue 110V Bemonnsercs. Cunraercs, 4To 3a3eMIMTENb PACCUUTAH
parmoHaibHO, eci R3a3 < Ruon He Gonee, uem Ha 10%.
B caywae ecnu mocne pacueroB R3a3 okaxercs Oonblie, yeM Rpom, cieayeT BHOCUTb M3MEHEHUS B
KOHCTPYKLIMIO 3a3eMJISIFOILIET0 YCTpOicTBa:
* VYBeNWYUTbh KOJMYECTBO CTEpKHEH (HauOosiee paauKanbHOE TexHUYeckoe pemeHue). Ilockonbky
3a3€MJINTEb COCTOUT M3 MapajliieIbHO COETUHEHHBIX BEPTUKAIBHBIX IMPOBOJHUKOB, TO OH MOJYHHSIETCS
3akoHy OMa JUIsl TaKOTro poJia 3JEKTPUUECKOro coeJuHeHus. B cooTBeTcTBUM ¢ HUM

l 1 l |

e e o T C SR

R. B, R, "R

910 O3HA4YacT, YTO C YBCIIMYCHUCM KOJHUUYCCTBA IMAPAJUICIIBHO COCAUHCHHLIX ITPOBOAHUKOB HUX o61uee

ai 4]

CONPOTHUBIIEHUE YMEHBIIAETCS.

* Obecrnieunth Ooliee CBOOOIHOE PACIIONOKEHHE BEPTUKATBHBIX 3a3eMIIUTENEeH. ITO MOXKHO BBITIOIHUTH
OpU  YBEJIMYEHUH PACCTOSHUS MEXKAY CTEPXKHSAMH IMOO TEperTH C KOHCTPYKIMH 3a3€MIIHTEINS
«pa3MEeIlICHHbIE 10 KOHTYpY» Ha «pa3MEIlEeHHbIE B psaa». I B TOM, U B Jpyrom ciy4yae BeIWYMHA
Kod(puImeHTa UCIOIb30BaHUS 1] TIOBBICUTCS, a 00111ee COTIPOTHUBIICHUE 3a3EMITUTENS TTIOHU3UTCHI.
Tpebosanus K oghopmienuro 1ad6opanmoproil padomyl u omuemy:
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Koumponvhnwie eonpocot :

1. Yrto monnmaetcs o4 3alllMTHBIM 3a3eMIICHuEM?

2. 3a cuer yero JOCTUTACTCS 3allIUTHOE JCHCTBUE 3a3eMIICHUS?

3. Buem CYHIHOCTDb 3allTUTHOT'O JIeNCTBUS 3a3€MIICHUS IMyTEM BbIpaBHHUBAHUS HOTCHI_[I/IaHOB?
4. B KaKux CeTAX U IIPpHU KaKOM HAIIPSPKCHUU TOKA MPHUMCHACTCA 3allIUTHOC 3a3eMiicHue?
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5. Kakue nsrmemMeHTbl 37aHUH M COOPYXKEHHH MOMHO HCHOJb30BaTh B KAauyeCTBE HCKYCCTBEHHBIX
3a3eMIIUTENEH?

6. HazoBuTe THIBI HCKYCCTBEHHBIX 3a3EMIIMTEIICH.

7. Kakue TpeOOBaHUS NPEIbSBISIIOT K KOHCTPYKIIMH 3JEKTPOAOB 3a3eMIICHHUS?

8. Kakue TpeOoBaHuUs NPEIbBISIIOT K YCTPOUCTBY 3a3EMIISIIOIINX TPOBOJHUKOB?

9. B uem cymHOCTh U3MEPEHUS COMPOTUBIICHUS 3a3EMIIUTENSI METOJIOM aMIIepMETpa-BOJIbTMETpa?

10. Kak paboraet mpuOop npu U3MEPEHUH COMTPOTHBIICHUS 3a3€MIINTENSI KOMIIEHCAIIMOHHBIM METOJI0M?
11. Kak npoBepuTh ucIipaBHOCTh ipubopa M 4167

12. Tloyemy TmpH YCTaHOBKE JOMOJHHUTEIBHBIX 3JEKTPOJOB Ui HW3MEPEHHUs CONPOTHUBICHHS
3a3eMIINTeNeN JOJKHBI ObITh BBIEPKAHBI ONPE/ICICHHbIE PACCTOSHUSA?

13. KakoB nopsigok paboThl MPH U3MEPEHUH CONTPOTUBIICHHS pubopom M 4167

14. B yem CyIIHOCTh U3MEPEHHUS YACIBbHOTO COMPOTUBIICHHS TPYHTA METOJOM KOHTPOJIBHOIO AJIeKTpoia?
15. Kak onpeaensroT KodhGUIMEHT UCTIOIb30BaHMS CTEPIKHEH U MTOJIOCHI?

16. Ilo kakoit popmyiie pacCUNTHIBAIOT TPEOyeMOe KOTMYECTBO BEPTUKAIIBHBIX CTEPKHEN?

17 Kax onpenenuTs CONpOTUBICHNE BEPTUKAIBHBIX CTEPIKHEH?

18. Ilo kakuM cOOOpaKEHHUSIM BEIOUPAIOT PACCTOSHUE MEXK/TY BEPTUKAIBHBIMU CTEP)KHAMU?

19. Ilpu KakOM YCIIOBHH 33a3€MJIMTEIb CYMTACTCS 3alIPOSKTUPOBAHHBIM PAIIHOHAIEHO?

20. Kak MOXHO CHU3UTH BEJIMYUHY COMPOTHBIICHUS 3a3EMIUTEIS?

Cnucok 1umepamypul:

OcHosHnan numepamypa

1.be3onacHOCTb KHU3HEACATCILHOCTH [ DIEKTPOHHBINA pecypc| : yueOHuK uist 6akanaBpos / B.O. EBcees
[ op.]. — DOnexTpoH. TekcToBble gaHHble. — M. : JlamkoB u K, 2017. — 453 ¢. — 978-5-394-02026-1.
— Pexxum nocryma: http://www.iprbookshop.ru/60384.html

2.be3omnacHoCTh ku3HeNesATeIbHOCTH : yueOoHuk / moxa pea. E.M. Xomocrosoit, O.I'. TIpoxopoBoii. -
Mocksa: U3narenbcko-Toprosas kopropanus «JlamkoB u K°», 2017. - 453 c. : Tabmn., ui. - (YueOHbIe
U3JIaHUs T OakanaBpoB). - bubmmorp. B kH. - ISBN 978-5-394-02026-1; To ke [ DneKTpoHHBIN pecypc].
- URL.: http://biblioclub.ru/index.php?page=book&id=450720 (08.08.2018).

Jononnumensnan numepamypa

1.ITerpoB C.B. be3onacHoCTh XM3HENEATENBHOCTH [DIEKTPOHHBINA pecypc]: yuebHoe mocobue/ Iletpon
C.B.— DnekTpoH. TeKCTOBble NaHHbIe.— M.: Y4eOHO-METOJWYECKUH IEHTp MO OO0pa3oBaHHMIO Ha
KeJIe3HOJopokHOM TpaHcropTe, 2015.— 320 ¢.— Pexum moctyma: http://www.iprbookshop.ru/45247.—
9BC «IPRbooksy, mo maposto

2.Epemenko B.J/I. bezonacHOCTh XU3HEAEATENHHOCTH [DIEKTPOHHBIN pecypc] : yueOHoe mocobue / B. /.
Epemenko, B.C. Ocranenko. — DJIEKTpOH. TEKCTOBBIE aHHbIe. — M. : Poccuiickuil rocyapCTBEHHBIN
yHHUBepcuTeT TmpaBocynusi, 2016. — 368 c. - 978-5-93916-485-6. — Pexum gocryma:
http://www.iprbookshop.ru/49600.html

3.Corue FO.H. bezonacHOCTh KU3HEACSITETFHOCTH B UPE3BbIUAHHBIX CUTYAIUAX [ DIEKTPOHHBIN pecypc]:
yuebHOoe mocobue/ CerueB FO.H.— DnekTpoH. TekcToBbie naHHbIe.— M.: DUHAHCHI U CTATUCTHKA,
2014.— 224 c.— Pexum noctyna: http:// www.iprbookshop.ru/18791.— 3BC «IPRbooks», mo mapoito

JlabopaTopnas padora Ne 7
Tema: UcciienoBanue onacHbIX (paKTOPOB CTATHYECKOI0 JJIEKTPHYECTBA.
Llenv _padomwl. viccnenoBath IMpoliecc 0O0pa3oBaHUs 3aps/IOB CTATHUYECKOIrO 3JIEKTPUUYECTBA MpPH

MMHEBMAaTHYE€CKOM  TPAHCIIOPTUPOBAHUM  JUANIEKTPUUECKOTO MaTepHajlla M  OMNACHOCTb  pa3psioB
BHGKTpI/I‘-IeCTBa KaK HCTOYHHUKA BOCIIIAaMCHCHMU A Ia30-, Hapo- H HBIJIGBOIBI[YHIHBIX CMeceﬁ.
Dopmupyemoie komnemenyuu: YK-8.

Teopemuueckas uacmo:
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KPATKHUE CBEJAEHUSA O CTATUYECKOM DJIEKTPUUYECTBE
Cratuyeckoe 3JeKTPUUECTBO — COBOKYITHOCTh SIBIIEHUH, CBSI3aHHBIX C BO3SHUKHOBEHHEM, COXPAHEHUEM U
penakcanuei cBOOOMHBIX SJIEKTPUUECKUX 3apsAI0B Ha MOBEPXHOCTH M B O0bEME AUAJICKTPUUECKUX U
MOJTYTIPOBOJHUKOBBIX MaTepUaIoOB U U3JIEIUNA WM HAa U30JIMPOBAHHBIX MTPOBOAHMKAX [1].

Bo3nukHOBEHME U COXpaHEHHUE 3apsAJIOB CTaTUYECKOro anekrpuuecTBa (CTD) Ha3bIBAIOT AJIEKTPU3ALUCH
ten. 3apsag CtD obOpasyercs mpu aedopmanuu (M3rude, pe3aHuud, APOOJICHUH M T.J.) TBEPIBIX TE,
pa3OpBI3TUBAHUY )KUKOCTH, IPH TPEHUHU TBEPJIBIX TEII, CIIOEB CBHITYYUX U KUIKUX TEJ, PU CYOIMMAIINH,
KOHJCHCALIUM W KPUCTAJUIM3alMU BEUIeCTBa, NMPU OOJYyYEHHH TeNl aTOMHBIMHM YacTUIAMU U KBaHTaMU
JIIEKTPOMAarHUTHOM dSHepruu. B  ocHoBe MexaHu3ma oOpazoBaHus 3apsgoB  CT1D  JeXUT
nepepacnpesielieHne 3apsKeHHBIX YacTULl (3JIEKTPOHOB, IMOJIOKUTEIBHBIX HOHOB) MyTEM HUX AMHCCHH
(BbUIETA 32 IIpeeNbl Tea). Yaiie Bcero MpoucXoauT U HaOII0JaeTCsl SMUCCHUS JIEKTPOHOB. [Ipu TpeHnn
TeJ Pa3HOTO XUMUYECKOT0 COCTaBa BO3HHUKAIOT BCTPEUHBIE MOTOKH 3JEKTPOHOB PAa3HON MHTEHCHBHOCTH
(puc. 7.1). bonee MOIIHBIA TNOTOK OJJEKTPOHOB C OJIHOIO U3 TEJI OMpEAeNseT HalpaBiIeHUE
MPEUMYIIECTBEHHOTO TIEpeHOoca OTPHULATEIbHBIX 3apanoB. OO0Nayko SJIEKTPOHOB, OCEBIIUX Ha
MOBEPXHOCTU JIPYroro Tesa (JIMAJIEKTpUKa), oOpasyeT oTpuuareiabHblid 3apsa CtD. AToMbl Tena,
SMUCCHUPOBABIIETO 3JEKTPOHBI, MPEBPALIAIOTCS B MOJOKUTEIbHBIE MOHBI, @ UX COBOKYIMHOCTH CO3aeT
NOJOXUTEbHBIN 3apsin CtD. Pacnipenenenue 3apsioB Ha MOBEPXHOCTH Tela HOCHUT OYaroBBIN XapakTep,
YTO OOBSICHSIETCA TOYSUHBIM KOHTAaKTOM Tell TpeHusi. KOHeYHbIM pe3ynbTaToM TPEHUS Pa3HOPOIHBIX Tel
ABJISIETCST 00pa30BaHKME Ha COMPUKACAIOUIUXCS MOBEPXHOCTAX ABOMHOTrO 3nekTpuueckoro cios (A3C).
JDC nHe obpasyeTcsi, eciu Tella BHIIOJHEHB U3 OJHOIO MaTepuaia, Tak Kak B 9TOM CIydyae BCTPEUYHBIC
MOTOKH 3JIEKTPOHOB MOJIHOCTHIO KOMIIEHCUPYIOTCS.

WNHTEeHCUBHOCTD IIEKTPHU3AIMH Tell 3aBUCHUT, B TIEPBYIO O4epe/ib, OT CKOPOCTH penakcauuu 3apsanos Cto,
KOTOpPasi BO MHOTOM OTIPENIEISIETCS SJCKTPUIECKUM COITPOTHBIICHHUEM Tell. MeTallIbl HIMEIOT yIebHOE
conporusiienne p<10°~ Om-cM u BpeMms penakcanuu t -10%- 10™°. Meramns MPAKTUYECKH HE
ANEKTPU3YIOTCA. JIUIIEKTPUKH AIEKTPU3YIOTCA JIerye: leO9 Owm-em, t=1078...10%.

JIBOMHOM 3EKTPUYECKUI CIION BO3SHHKAET B PE3yJbTaTe MPUHYAUTEIHLHOTO PacIpeaeeHUs 3apsSKEHHBIX
YacTUI] M B CHIy JTOTO SIBISIETCS HEYCTOWYMBBIM OOpa3oBaHUEM. bBim3koe pacmojioeHHe 3apsiioB
MPOTUBOIMOJIOKHOTO 3HAKa CO3/IA€T MOCTOSIHHYIO TEHACHIIMIO K UX B3aMMHOW HEHTpanu3aIium.

AR AERTraY

-
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Puc, 7.2, Buj penakcaliiy 3apagon cTaTHYeckoro JekTpHYecTsa:

| — npopesHHEHHaK ICHTA TPAHCIOpTepa; 2 — METALTHYCCKITI Ka-

TOK TPHHCIOPTEPL: 3 — pACTURIHHE 3APAI08 10 NOBCPRHOCTH T

4 — pacnpetene e 3apaios B oDBEME TeSA; 5 — CTpUMEpH (1aBHHA
INEKTPOHOBY; 6 — HCKPOBBIC SUPA 1L
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JBIKYIIMMHM  CHUJIaMU  peJIaKCallud 3apsiioB SIBJISIIOTCS KYJOHOBCKHE CHJIbI OTTaJKUBaHUS MEXIY
3apsAlaMy OJHOTO 3HAKA U CUJIbI IPUTSKEHUSI MEKY 3apsiiaMH pa3HOro 3Haka. Pemakcanus 3apsioB

C1D mpoucxXoauT NMPEUMMYIIECTBEHHO 3a CYET IMEPEMELIEHUs 3JIEKTPOHOB U MPOTEKAET B CIEAYIOIIHNX
dopmax (puc. 7.2):

* pacTeKaHHe 3apsJ0B Ha IOBEPXHOCTH TENA;

* pacripeniesieHue 3apsa0B B 00beMe Tea;

* oOpa3oBaHuEe CTPUMEPOB — CTEKaHME 3aps/ioB B (hopMe JIaBUHBI JIEKTPOHOB C MOBEPXHOCTH Tela B
BO3/1yX, IIPX 3TOM B IIPOMEXKYTKE MEXKAY TelaMU IIPOUCXOJUT HOHU3ALMS BO3AyXa, CO3AAI0IIas yCIo-
BHs JUUISL ICKPOBOT'O pa3psija;

* HCKPOBBIE pa3psaabpl MEXAY OTPULATEIbHBIMU U MOJIOKUTEIBHBIMU 3apsiIaMU Ha MIOBEPXHOCTH TeNl. JTa
dopma penakcanuu 3apsnoB HaumbOosee 3(pQexTHBHA, TaK KaK COMPOBOXKIAETCS MAacCOBOW B3aUMHOM
HEUTpaln3aluuen 3apsyKeHHbBIX YaCTHULL.

C1D sBisieTcs onacHbIM MPOU3BOACTBEHHBIM (akTOpoM. VICKpOBBIE pa3psibl MEKy KOHTaKTHPYIOIIUMHU
TeJaMU MOTYT CTaThb NPUYMHOW TMOXKAapOB U B3PHIBOB. B3pHIB roprodMx CMecel 4acTo MPUBOIUT K
YEJIOBEUECKUM KEPTBaM M OOJIBIIMM MaTEepPUAIbHBIM MOTEPSIM. 3aXKUTAIOIIasi CIOCOOHOCTH pa3psaos CtD
[1] xapakTepusyeTcss IByMs IapaMeTpaMu: MHUHUMAJIbHBIM 3apsioM 3aXUTaHWs W MUHUMAaJIbHOMN
sHeprueil 3axkuranusi. CTENeHb IEKTPU3ALUU Tella XapaKTEepU3yeTcsl BEJIMUYMHOW €ro 3JIEKTPUYECKOTrOo
noreHuuana ¢ (B) orHocutenbHo 3emnu. IloTeHumanbl Tel M3MEPSIOTCA C MOMOILIBIO CTaTUYECKOIO
KUJIOBOJIbTMETpA. DnekTpuueckuid 3apsan tena q (Ki) paBeH mpou3BeNeHUIO 3IEKTPUUYECKON €MKOCTH
tena C (D) OTHOCUTETHHO 3eMJTH Ha SJEKTPUYECKUN MOTeHIINANT:

q=C-o.

MuHMMalIbHBIA 3apsii 3a)KUTAHUS €CTh HAaWMEHbIIEE 3HAYEHUE IIOJHOTO 3apsijia, MEPEeHECEHHOTO
SMHUYHBIM HCKPOBBIM Pa3psIoM, HEOOXOIUMOE JUISl 32)KUTAHUS TOPIOYEH CMECH MPHU ONTHMATHLHOM
COOTHOUIEHUH TOPIOYETr0 U OKUCIUTEINS.

Tox snextpuzanmu I3 (A) paBeH NPOM3BENCHUIO TOTEHIMANIA HA CPEIHEE YUCIO DIIEKTPUUECKHX
pa3psAI0B B CEKYHIY:

I3 =g ncp.

Oueprus pazpsaa W (Ix) Beraucnisiercs mo gopmymne

W =0,5C-¢2 =0,5q-¢.

MuHuMalibHast DHEPTUs 3aXWUTaHUs TMPEJCTaBIseT CcOO0OM HAaWMEHbIEe 3HAYEHUE DHEPrHH
IEKTPUUYECKOT0 pa3psiaa, CHOCOOHOM BOCIJIAMEHHTh HamOoJjee JIErKo BOCILUIaMEHSEMYI0 CMECh TIasa,
napa WiIM TbUTA C BO3JAYXOM. 3HAUEHUS MUHUMAJIBHOW SHEPTUM 3a)KUTAHHUS CMECH Tra3oB, MapoOB HIIU
MBLUTH HEKOTOPBIX BEIIECTB MPUBEIEHBI B Ta0I. 7.1.

Teno yenoBeka JErko AMEKTPU3YETCs, €ro MOoTeHIMall MOXeT Jocturarh 15 kB. Ho Toku pa3psina BecbMa
MaJibl, OHH COCTAaBISIOT IO MUKpoamiiepa. Paspsasl CTD He mpencTaBisiFoT co00i MPsSMOii OMacHOCTH
JUISL 4eJOBEKa, HO MOTYT BBI3BaTb BPEMEHHYIO CYJIOPOrYy, HEMNPOU3BOJIBHOE pPE3KOE IBUKEHUE W,
CJIEI0BATEIBHO, IPUBECTH K TPaBME.

B cootBerctBum ¢ IlpaBunamu 3amiuThl OT CTaTUYECKOTO AJIEKTpUYECTBa [2] MEPONPUATHS IO 3aLIUTe
MPOBOJSTCS BO B3pHIBOOIIACHBIX MIOMEIICHUSIX M 30HaX OTKPBITHIX YCTaHOBOK KjaccoB B-1, B-1a, B-16,
B-1r, B-11, B-11a (ITY2-2002, rn.7.3 u 7.4). D10 Takue MOMEMICHUS U 30HBI, B KOTOPBIX BO3MOXKHO
o0Opa3oBaHMe B3PHIBOOMACHBIX CMeCel Kak MpH HOPMAIBHOM pexume paboThl Ha MPOU3BOJICTBE, TAK U B
pe3ynbTaTe aBapyuu WM HEUCIIPABHOCTEH MPOU3BOJACTBEHHOTO 000PYI0BaHUS.
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Tabnuua 7.1
Munnvanknan FHCPTHA BOCTLTAMEHCHUA HEKOTORRIY RENIECTR

BemecTeo Wi ML BemecTro W ML
ATROMIUHIE 2 ORHCE YITIEpaaa #
Annmak GRED [Monucrpon {nens) 15
AueTHneH 0011 Iponan 0,26
AUgToR 1.21 Cepa (nes) 9
];_elnm! l?_,? 1 _('n:_:['u'mrr_;mp:'._rl EL_I.‘}T'?
Bensun B-70 U l6 Cepoyraepon 0,009
Eyrinen 0,24 Vronk (Tkin) 40
Boaopoa O3 Hugnonponat 023
JApesecian Myka 20 Ll { st ) 650
Awarunoretii sdnp 0,19 Lippronmi (neis) 5
Kayuy (nsue) 30 Sran 0,24

| Kepocae __ 948 e 029
Marnmil (nbuis) 15 Driossil crmp 014
Meran 028

MeponpusTisMy, yMEHbIIAIOIIMMIA HHTEHCUBHOCTh 00pazoBaHus 3apsaoB C1D, ABISAIOTCS: YMEHbIICHHUE
CUJIOBOT'O BO3/ECUCTBUS MEXAY KOHTAKTUPYIOIMMHU TE€JIaMH, COKPAILEHUE OTHOCUTEIbHBIX CKOPOCTEN
NEPEMELICHUS] TBEPJBIX, CBHIIYYUX U JKUAKUX TEJ; U3TOTOBJICHHE KOHTAKTHPYIOIIMUX TEJI W3 OJHOTO
MaTepuaga Wil U3 METAJUIOB C OJM3KHUM IO BEJIIMYMHE HJIEKTPOCOIPOTUBIICHUEM; JT00aBICHHE B 00bEM
TUDJICKTPUYECKAX MAaTEepPHaloB TOKOIPOBOMAIIMX TNpuMeceld (aTIOMHHUEBOW MyApHI, TI'padUTHOTO
IOPOLIKA), HAHECEHUE Ha MOBEPXHOCTh TEJl TOKOIPOBOJAIIMX JIAKOKPACOUHBIX MOKPHITUN WM IJICHOK;
N00aBJIeHUE B 3JIEKTPU3YIOLIUECS JKUAKOCTH AHTUCTAaTUYECKUX J100aBOK (ciIalObIX 3JIEKTPOJIUTOB);
00paboTKa IUIEHOYHBIX MaTepUaloB aHTUCTAaTHMKaMu U Ap. s yckopenus penakcanuu 3apsgoB CtO
IIPUMEHSIOT CIEAYIOLUINE METOABIL:
- 3a3eMJICHHE METANIMYECKOr0 M  IJIEKTPONPOBOJHOTO HEMETAJUIMYECKOTO IPOU3BOJCTBEHHOIO
obopynoBanus Ha 3azemiutens ¢ R3<100 Owm;
- YBEJIMYEHNE OTHOCUTEIHHON BIIAXKHOCTH BO3/1yXa B IPOU3BOJCTBEHHOM MomelieHuu 10 70%:;
- MOHM3alMs BO3Jyxa BONM3M MecT oOpa3zoBaHus 3apaaoB CTD (C MOMOLIBI0 MHAYKIMOHHBIX WIH
PaaAMOU30TONHBIX HEHTPAIN3aTOPOB 3aPsI0B).
JUis 3ammThl YeloBeKa HCHOJIb3YIOTCS AaHTUCTaTH4YecKas ojexiga M o0yBb. C 3ToH e Ieblo
BBINOJIHAIOTCA ~ TOKonpopoisamue monsl  (pp,<10 Om'M), Toxompopoismas oOOMBKa CTYIbEB H
JIETKOChEMHBIE TOKOIIPOBOAAIINE OpacieTbl: 0OMBKa CTYJIbEB M OpaciieThl JOJKHBI ObITh MOCTOSHHO
3a3€MJICHBI.
Obopydosanue u mamepuansvi:

YCTPOHNCTBO JIABOPATOPHON YCTAHOBKH
JlaGoparopHasi ycTaHOBKa MPEICTaBIISIET COOOW CTOWKY, B LEHTPAJbHOM YacTU KOTOPOW pa3MeIleHBI
CUCTEMBl TPAaHCIOPTUPOBAHUS JUAJIEKTPUYECKOTO TMOJMMEPHOTO0 MaTepuaia, CcropaBa OT Hee

pacHoIOKEHbl OpraHbl YIpaBlIeHHs, clieBa — NpuOopsl KoHTpossi (puc. 7.3). TpancnoprtHas TpyOa,
IIUKJIOH, OyHKep U meperoyHast Tpyda o0pa3yroT 3aMKHYTYIO CUCTEMY TPaHCHOPTHUPOBAHUS JUCIIEPCHOTO
NOJMMEPHOro Marepuaia. JucnepcHslit MaTepuan HaXOAUTCs B OyHKepe.

[Ipu oTkpeIBaHKY mKOEpa MaTepHal MOCTYNAET B TOPU3OHTATIBLHBIN
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yacTOoEK TpPpaHCOOpPTHOH Tpy OH.
PAaHCIOIODPDTHUDPDOBAaHUE IHUCIEepCHOTO MaTepuada
DOUCXOMAHUT M0 pTedcTBHEM CTpPYVH BO3 1YV X a,
O3JaBaeMOTO BEeEHTHUJASITODOM MoCcCdJe HaxaTHus:Hd
Honku KIllyck»> UYUacTtuuobe NHNDOJHUMEpPHOTIO MaTepuUuadaa
pu yJdlape O CTeHKHU TpyOBR, LHUKJOHA, OyYyHKepa H
pPYyr o apyra npuobpeTamwT d3J€eKTpUUYeCcCKUH 3apsdaimn,
OTODBH H nmepejgarlT MeJHOH by TepoBEKe OyHKEDa.
yTepOoOBKa coeJqJHUHEHa c BBHICOKOBOJDBTHBHM
JeKTDOJOM, CTaTHUYECKHUM KUHJOBOJBTMETD POM 151
epecyeTHBM npuodbopoMm. Ilpu TpaHCODODPDTHUDOBAaHUMU
aTepwuadJa MOTeEeHIHua.J BBICOKOBOJBTHOT O
JeKTDOJa HemnmpeposBHDO
o3pacTaert, 4T O X 0OpOoOLOo 3aMeTHDO NIO JBHUXEHH IO
TPeJaAdKHU CTaAaTHUYEeCKOro KHJOBOJbBTMETDpPAa BIpPasBO.
0 L OCTHXEHHUH NoTeHIHUaALJa onpemgeJeHHOH
€eJ U YU HBH OPOUCXOAHUT 3JeKTpHUYECKHUH paspsan
eX Iy BBICOKOBOJADBTHBHM u 3a3eMJeHHBM
dJeKTpoagamMu. I[lpu aToM cTpeadKa KHJOBOJbBTMETD Da
BIC TP O BO3BpamaeTtTCcC 4 B HyJeBOe MNOJOXEHHUHe, a
OKas3aHHUe IMepecyYyeTHOTro nNpuobdbopa yBeJdHUYUBAaeEeTC s
a eauHUuny. Illpuy npoagoOJdXeHHUHU TPAHCIOIODPTHUDPOBAHIH
aTepwuadJa CTpeJdaKa KUJOBOJbBTMETTPD A HadyHuHAaAaerT
HOBa IBUTLATHEC BOpaso, PDEeruc rTpuUpy 4
apacTalny i BeJdJUUYHHY NMOoOTeHIHUadJa H a MeJgHOH
yTepoBKE OyHKEDa.
OMJHUUYUEeCTBO NpoHU3OLIe JU U X pas3psamgoB
npeuxeassertecs I O IOKaas3aHHUIo nepecyeTHOTO
puobdopa, a T a K XK e I o KOJHUUYECTBY BO3BpDAaTORB
TpPpeJadKHU KHUJOBOJDLTMETTDa B HyJeBOEe TMNOJOXEeHHe
J U HeomocCpeacTBEeHHBM NoACYeTOM YyHuCJa
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pas3psagmg0B yepes3 CMOTDPOBOEe€ OKHDO B3pDBBHOH
KaMe D H.

Hda s« NpekKpaueHUs TPAaHCIOODPDTHUDPOBAaHUGHA
MOJUMEDPHOTO MaTepuadada
HeoOXO0OAHUMO BBKJIOYHUTD BEeHTHUJSIATOD HaxXaTHeEeM
KHOTIKH KCTom» )51 NOJHOCTHDLIO 3aKpPHBTHhLb mu 6 e p.
JlabopaTopHasgd ycTaHOBKAQ NTO3BOJASSeT oNpeneasarTshs
BOCIHJaMeHSIOIYIW COIOCOOHOCTDbBL HCKpDPOBHBX pas3psamgo0B
CTaTHIEeCKOTO 1 eKTpPpHUYECTEBa K a K HCTOUYHHUKaA
3aXHUT aHUS4A r oprodYHu X cMeceM. Ha s« CcoO3maHU#4g
roprouyei

cMecH BO B3IDHBHYI KaMepy 4Yepes ycTpouncrtTsBo 10,
Yy TOINHUB npeagBapUTeEeabHDO ILIT OK ycTpoHCTBa,
3aaguBaerTcd pacuyeTHOE®e KOJHUYEeCTBO ropmouyeild
WU JIKOCTH. [Tepen 3 THUM B3pDBBHYIO KaMepy
repMeTH3IUDPDYIOT

YCTAaHOBKONW MeMOpPaHB HU3 KaJdbKH Ha OTBEepPCTHUHE®eE
cbpoca g aBJdeHUS ;
MeMOpaHa ¢GUKCUpPpYETCsSI NOPUXHUMHBM YCTpPOHCTSBOM.
[ITpu BKJAIOY € HHUHU CHUCT®E€EMEBL TPAaHCOOpDPTHUDPOBAHUSI
NOJUME PHOT O MaTepuadda Me XTIy 3J€eKTpPOoOJgaMHUu
NPOUCXOASIAT d3J€eKTpPUUYEeCKHUEe pa3psaAAbl, SIBJSIIIUEC S
HCTOUYHUEKOM 3aXHUT aHUZH cMecCH. NM36bTOYHOE
qJaBJeHUe II pH B3pDBBOOODAa3HOM ropeHUuU cMecH
pas3pbBBaert MeMOpDaHYy, oOpasoBaBHIUEC 4 r a 3 bl
yaiaJgsagmoTCcd yepe 3 TpyoOy c6pocoB. g mMoJHOH
OYUCTKHU B3 DPDHBHOH

KaMephb OT NPOAYKTOB ITOpeHHUST HeoOXOALZUMO HaxarTh
KHONOKY KIITpoaxyBK a» (BKAIIOYaeTcCsd BeHTHUJSITOD
OPOAYBKHU),; uepes 3...5¢c KHOONKY OTNYCTHUTb.

Texnuka 6e30nacHocCmu npu 6bINOJIHEHUU 1A00PAMOPHOU_PAOOMbL:
3apsibl CTD MoryT 00pa3oBaTbesi Ha HApY>KHOW MOBEPXHOCTH 3aMKHYTOM CHCTEMBI TPaHCIOPTUPOBAHUS
JUCIIEPCHOTO MaTepuaia, II03TOMY HENb3s KacaTbcs ITUX IIOBEPXHOCTEN.

Becbma OTBETCTBEHHOH omepanuell SBIAETCS OTMEPUBAHME PACUETHOIO KOJIMYECTBA AlETOHA,
3aJIMBaeMOro BO B3pBIBHYIO KaMepy. BenndrHa OTMEPEHHOTO KOJIMYECTBA KUAKOCTU MPEABABIAETCS IS
KOHTPOJISI MpernojaBaTelto uin gadbopanty. [Ipu Habope 10361 HY)KHO OBITh OUEHb aKKYpaTHBIM: HEJb3sI
ONPOKHUBIBATh €MKOCTh C alleTOHOM U MpoJiBaTh aneToH. OTMepuBaHUE PACUETHOTO KOJUYECTBa
alleTOHAa IPOU3BOJUTCS HA OTJIEIBHOM CTOJIE C OOPTUKAMU U B BBITSXKHOM LIKady.

Ilpakmuueckaa uacmay:

1. Onpeodenenue 3a8ucumocmu moxka 31eKmpu3ayuuom ceKyHOHO020 pacxood NOIUMEPHO20 Mamepuand

1. [TogarThs HanopsxeHUeEe H a JabopaTopHYIO
yCTaHOBEKY, O J s yero nepexawuarTteab KCeTb» Ha
NyJadbTe ynpasJeHHSd nmepeBecCTH B BepXxXHEE
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MOJ OXeHHe KBk a.»; Hal/ mepexJagioudyaTeJgeM
3aropaertcsd CUTHAJADbHA a4
namMnouxka (cwm. puc. 7.3).

2. Bkxkamwouurthb BEeHTHUJSITOD TPAaHCIODTHDOBEKH
MaTepuaama HaxaTtTueMmM KHoODKHU KIIlyck»> ¥Y¥cTaHOBHUTESLD
mu 6 e p B HOJ OXe€eHUHUe MUHUMAaJABbHOTLDO pacxoma (25%)
MaTepuada. [Tpoucxoaurt TpPaHCIODODPDTHUDPOBAaAHIE
NOJUMEepPHOTIO MaTepHuasada IO 3aMKHYTOH CHUCTeMe.

3. OnpeagenaurtThb NPOAOAXKUTEAbBHOCTHD mepewmMenie HH S
MaTepuHuaJaga TtV duepei3d MepPHBH ydYacTOK IepeTOUYHOH
TpyoOnw. Jasg 3Toro BHOpPAaTb YacCcTHNY MNOJUMEpPHOTO
MaTepuaaa, OTJAHUYUaKWIIyloCsa OTO LBeTy HUJAU GopwMe,
HaJld BepxXHeHW pPHCKOH MepHOTIo ydacTKa. B MoMeHT
NPOXOXAEeHUSI BHOpPaHHONH YacTUINUB BepxXHeH pPUCKH
MepHOTO yuyacTKa BKJAIOYHUTH CeKyHIOMED, a B
MOMEHT MNOpPOXOX/AZeHHUWUST HHUXHEeH PHUCKH - BHEKJIOYHUTHL
ero. CHATBL TV OTCYeEeT C CEeKYyHJIOMEDpPa U 3amndHCaTh
ero B oTuyeT (cM. oTueT 0o 1TabopaToOpHOHN pabGoTe 7).
4. Onpenenurths KOJHUYEeCTBDO nr 3dJ€eKTpPHUHUIECKHHZX
Ppa3psaaAoOB MexXJAYy d3JeKTpPOoOgAaMU BO B3DBBHOH KaMepe
3a BpeMsa tp ~2wmun (120 ¢c ). Ha mepecuyeTHOM OIpuUbODpeE
HaxaTb kKHoNnky (npaByw) KC6pocY») Ha MHAUKATODPHEH X
JaMnax npuob6bopa BBHCBeuy YHBAawmwWTCsd HYJAJHU. BKJaAmoOUYUTSL
OfNHOBpPpeMeHHO cexyHaoMep u KHonky Ilyck» (1eByio)
H a nepecuyeTHOM npuodope. IlpumepHoO yepe3 120 c
BHIKJAIOUYHUTDbL CEeKYHAOMEDP U HaXaTb KHONKY (cpengHIOW)
KCTom» H a nmepecueTHOM npubdope, BHKJIOYHUTH
BeHTHUJSITOD TPAaHCHONODPTHUDPOBEKH HAaxaTHeM KHOIKTIH
C T o m>. [Toxas3zaHUG4A CeKyHapZoMeDpa TDp u
nepecyeTHOTro npumubopa nt 3ammcaTb B oTuerT. B
TedyeHUWUeEe 2 MUH OJAHUH CTYJIEHT CUYHUTHBBAaeT BeJUUYHUHY
NoTeHIHaAaALJa

Op KaXJgoT o pas3psdganmna I o K adJde CTaTHUYEeCKOTO
KUJOBOJAbBTMETpPAa, a BTOPOHU 3amuCcCBEBaeT B pabdboued
TeTpaatu U X 3HayYeHUST, a 3aTtTeM paccYUTBHBHBAE®ET
cpeagHeapudPMeTHUUeEeCKOEe 3HAaUYeHUE:

w_ 1%
{FI"I ——Etppi.

3 H
5.

II O

TI:I|

adyeHUeEe cpdp 3aTUCaThb B OTIeT.
[TocmegoBaTeadbHO YVCTAaHOBHUTHD

noxenue 5H0-, 75~ u 100%-ro pacxopga Ma
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KaX/JTOM NHOJOXeHHUHU muobdepa BKJAIW YHUTDb BEHTHUJISTITODP
TPAQHCIHOODPTUDPOBKHU U HU3MEepPUTDbL BeJUUYHUHB TV, TP, 70 T,
cpop cormacuHO nmmo. 3, 4.

6. o a KaxXJJgJor o U 3 YyeTHDpE€EX HOJ OXe€eHHUH mu 6 e pa

paccuyHuHTarTh CeKYHJDHBHIH oO0ODbeMHEBEH paczxopn
NMOJUMEDPHOTO MaTepHuad Jaa VM, YHCJO np
9JeKTpPpHUYECKIHUEX paspsggo0B B CeKyHa1IYy, BeJHUUYHUHY
3 MeKTpPHUUYEeCKOro 3apsagpga ¢ TOK 3JeKTpuszaunuu I u
Hepruim 3 MeKTpPHYECKOTO paspsganmga Wa
CTaTHUYE€eCKOTIro 3JeKTpUUYEeCT Ba.

7. [TocTpourtThsh rpadiukx 3aBUCHUMOCTH T OK a
3J€eKTpPU3AaNLUU OT CEKYHIHOTIoO 0OBEeMHOTO pacxXxo/Ja

nonluUMepHOTro MmatTepuadada: 19 =1 (vm).

2. Onpedenenue gocniamensoujell CHOCOOHOCMUUCKPOBBIX pA3PA008 CIMAMUYECK020 I1eKmpuiecmasd

1. Onpenenuth BeCOBOE M 00BEMHOE KOJTMYECTBO TOPIOYEH KUAKOCTH JJISl CO3/IaHHUS CTEXHOMETPUIECKON

KOHIIGHTPAllMM TIapOB alleTOHAa BO B3pBIBHOW Kamepe. OObEM VO OJHOH TIpaMM-MOJIEKYJIBI BO3IyXa

cocraBisieT 22,4 1. DTOT 00bEM MPUBOJNM K CTAHIAPTHBIM YCIOBUSIM:

273 +1°C 101,65
27 B

o dly

V=V

rae B — armocdeproe nasnenwue, [la.

B cooTBeTcTBHU C YpaBHCHHUEM I'OPCHUS IIAPOB allCTOHA:
C,H,0 +40, +4-376N, = 3H,0+3C0, + 4-3,76N,,

Ha OJUH MOJIb ITapOB all€TOHA Tpe6yeTCH YCTBIPEC MOJISI KUCJIOpOJaA.

Onu COACPIKATCA B o0BeMe BO31yXa VB, OIIpCACIACMOM (C Y4Y€TOM 3HAYUTCIBHOT'O npeo6nanaHI/I;1 B

vy =(4+4-376)v, .
BO3/1yX€ a30Ta) BEIPAXKEHUEM

KoauuecTtBo alcToHa, HeO6XO,Z[I/IMOFO I CO3JaHusA CTCXHOMeTqueCKOﬁ KOHIOCHTpALUHU BO B3pHBHOI>i
KaMepe, MPONoOpuruoOHaJIbHO O6’L€My KaMCpPBI VK:

G =M 25,
H.I

rae M — macca oHO#M TpaMM-MOJIeKyJbl TapoB aretoHa; M = 58,06 r. O0beM areToHa, HEOOXOIUMOTO
JUTSL CO3JTaHUS CTEXMOMETPHYSCKON KOHIICHTPAIMH €T0 MapoB BO B3PBIBHOW KaMepe, OTPECIIIeTCs C

YUYETOM IIJIOTHOCTH JKUAKOCTH:
Li

P
[TnmorTHOCcTB, anmertrona p=20,7 r-c m—3.

§
w

2. BKAWOUYHUTGSH BeHTHUJSITOD TpPaHCIOODTHUDPOBEKH,
YCTAaHOBUTDBL MUubOep B NOJOXKEeHHUE CpPepgHEero pacxoi/la
MaTepuad a.

3. HabanwrgaTtTp 4epes3 OKHO 3a NMOsISBJAEeHHUEM pPas3psag0B
B O B3 DPDBBHOMH KaMe?De.
[Tocuae 3aXUT aHUSH r opmouen cmecun (cawbmeH 3 BYK
pas3pHBAa OyMaxXHoHu MeMODaAaHBH) BBKJIOYHUTDLH

BeHTUJASITODP TPAaHCIOODPTHUDPOBEKH.
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Konmponsnuvie sonpocwi :
1. KakoBbI mpyUYMHBI BOBHUKHOBEHUA 3apsaaoB C1D?
2. Ot kakux (hakTOpOB 3aBUCUT HaKOIUIeHHE 3apsaaoB CTtD?

3. Ot kakux (aKTOPOB 3aBUCHUT peaKcalus 3apsaoB?

4. Kak oOecneunBaeTcs TpPaHCHOPTUPOBKA MOJUMEPHOTO JHCIEPCHOIO Marepuaja B 3aMKHYTOM
cucreme?

5. KakoBo Ha3HaueHUE B3pbIBHOW Kamephl?

6. Kakum MeTo0M (UKCHpYETCsl MPOX0KACHUE pa3psia CTATUYECKOTO JIEKTPUIECTBA B J1a00OPaTOPHOIA
yCTaHOBKe?

7. Kak ompenenuth MHTEHCHBHOCTH IpOLECCa AJIEKTPU3ALMU IPU 33JaHHOM CEKYHIHOM pacxoe
Marepuaia?

8. Kak onpenenuth BEIUYMHY TOKA AJIEKTPU3ALIMM?

9. IIpoananuzupoBath rpaduk 3aBUCUMOCTH TOKA AJIEKTPU3ALMU OT CEKYHJIHOI0 pacxojia MaTepuania.

10. Kak Oyzaer BeINISIIETh rpaduK 3aBUCHMOCTH TOKA AJICKTPU3ANUU OT CKOPOCTH TPAHCIOPTUPOBAHUS
IIPU IIOCTOSIHHOM CEKYHJTHOM pacxojie MaTepuasia?

Cnucok 1umepamypol:

OcHnognas numepamypa

1.be3onacHOCTD KHU3HEACATEILHOCTH [DNEKTPOHHBIN pecypc]| : yueOHuK it 6akanaBpos / B.O. EBcees
[ op.]. — DOnexTpoH. TekcToBble AaHHble. — M. : JlamkoB u K, 2017. — 453 ¢. — 978-5-394-02026-1.
— Pexxum poctyna: http://www.iprbookshop.ru/60384.html

2.be3omacHoCTh Ku3HenesATeNbHOCTH @ yueOHuk / mopa pea. E.M. Xomocrosoii, O.I'. IIpoxopoBoii. -
Mocksa: U3znarenscko-toprobasi kopropauus «JlamkoB u K°», 2017. - 453 c. : tabxa., un. - (Yuebnoie
U3JIaHus I OakanaBpoB). - bubmmorp. B kH. - ISBN 978-5-394-02026-1; To xe [ DneKTpOHHEIH pecypc].
- URL.: http://biblioclub.ru/index.php?page=book&id=450720 (08.08.2018).

Jlonoanumensnan numepamypa

1.ITerpoB C.B. be3onacHOCTh KU3HEACITEIBHOCTU [ DJNEKTPOHHBIN pecypc]: yueOHoe mocobue/ Ilerpos
C.B.— DnekTpoH. TeKCTOBBIE JAaHHBbIe.— M.: YueOHO-METOJUYECKUH LEHTP MO 0Opa3oBaHUIO Ha
KeNe3HoI0poKHOM TpaHcnopre, 2015.— 320 c.— Pexxum poctyna: http:// www.iprbookshop.ru/45247.—
9BbC «IPRbooksy, mo mapoto

2.Epemenxo B.JI. be3omacHOCTh kKHU3HEACSITETLHOCTH [DIEKTPOHHBIN pecypc] : yueOHoe mocodue / B.JI.
Epemenko, B.C. Ocranenko. — DneKTpoH. TeKCToBbIEe AaHHble. — M. : Poccuiickuii rocynapcTBeHHBIH
yHHBepcuTeT TmpaBocymusi, 2016. — 368 c. - 978-5-93916-485-6. — Pexum mocryma:
http://www.iprbookshop.ru/49600.html

3.Corues }O.H. bezonacHOCTh KU3HEACITETLHOCTH B UPE3BBIYANHBIX CUTYAIUSAX [ DIEKTPOHHBIN pecypc]:
yuebHoe mocobue/ CorueB FO.H.— OnexTpoH. TexcToBble naHHble.— M.: OUHAHCHI U CTAaTUCTHKA,
2014.— 224 c.— Pexum goctyna: http:// www.iprbookshop.ru/18791.— 3BC «IPRbooks», mo maposto

JlaGopaTopnasi pa6ora Ne 8
Tema: Oxa3anue nepBoil MeIUIIMHCKONA OMOIIH
Llenv padbomet. IIproOpeTeHre 3HAHUH U HABBIKOB 10 OKa3aHUIO TIEPBOM METUIIMHCKOMN TTOMOIIN
MOCTPAJIaBIIUM OT PA3JTMYHBIX MTOPAKAOITUX (PAKTOPOB.
Dopmupyemole _komnemenuyuu: YK-8.
Teopemuueckaa yacmayp:

[lepBasi MOMOIIb — 3TO COBOKYITHOCTh MPOCTHIX, LEIECOO0pa3HBIX MEp MO OXpaHe 37A0POBbS U
KHU3HH ITOCTPAIAaBUIETO OT TPaBMbI HJIM BHE3AITHO 3a00JIEBIIETO YesloBeKa. [IpaBimiibHO OKa3aHHas epBast
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MIOMOIIb COKpAI[aeT BPEeMsl CIIEHUAIBHOTO JICYCHHS, CIIOCOOCTBYET OBICTpEHIIEeMY 3a)KHBIICHUIO paH U
4acTo SABJIETCS PEILAIOIIUM MOMEHTOM IIPU CIIACCHHMM >KM3HU nocTpanasiuero. Ilepsas nomomp nomkHa
OKa3bIBaThCS Cpa3y K€ HAa MecTe NPOUCHIECTBUS OBICTPO M yMENO eule A0 MpUXojAa Bpadya WIN [0
TPAHCHOPTUPOBKM IOCTpajaBuiero B OosbHUIly. Kakablil yergoBeK AOKEH YMETh OKa3aTh IEPBYIO
IIOMOIIb 110 MEpe CBOMX CIIOCOOHOCTEH M BO3MOYKHOCTEH. B cOOTBETCTBMM € 3TUM mepBas MOMOLIb
JIeTUTCS Ha HEKBATM(PHUIMPOBAHHYIO, CAHUTAPHYIO U CIIEIHATIbHYIO. JKU3Hb M 310pOBbE MOCTPAIABIIETO
YeNoBeKa OOBIYHO 3aBUCAT OT OKa3aHHs MEPBOW MOMOIIM JHIAMU 0€3 CHEeNHaIbHOIO MEIUIIMHCKOTO
o0pa3oBaHUsl — OWIETAHTaMHU; B CBSA3M C OTHM HEOOXOIWMO, YTOOBI KKIOMY TpaXIAaHUHY OBLIH
M3BECTHBI CYUIHOCTb, IPHUHLMIIBI, IPaBUia U IOCIEAOBATEIbHOCTh OKAa3aHUs IEPBOIl MOMOIIU. OTO
HEOO0X0IUMO elle M IOTOMY, YTO OBIBAalOT Ciydad, KOrja IOCTpaJaBLIEMy NPUXOAMUTCS OKa3blBaTh
IIEPBYIO IOMOLIb CAMOMY ce0e; ITO TaK Ha3bIBaeMasl «CaMOIIOMOLIb.

CymHOCT 1EpBOM INOMOIIM 3aKIKYACTCA JaJIbHEHMIIEro BO3ACHCTBHUA TPAaBMUPYIOIIUX
(akTOpOB, MPOCTEHIINX MEPONIPHUATUN U B 00ECIIEYEHUHU CKOpEHIIeld TPaHCIIOPTUPOBKHU I1OCTPaIaBLIETO
B JieueOHOe yupexaeHue. Ee 3amaua 3akitoyaeTcsl B MPEAYNPEKICHUN ONACHBIX MOCIEICTBUN TpPaBM,
KPOBOTEUEHUH, MHPEKLIUHI U 1110KA.

Bunsl nopakeHuii U reppas NoMoIb PH HUX:

Oorcocu

OsxoramMu Ha3bIBalOT IMOBPEXKACHUSI TKaHEW OpraHU3Ma, BO3HHKIIME B PE3yJbTaTe MECTHOTO
BO3/CUCTBUS BBICOKOM TeMmmepaTypbl (TEPMHUYECKHE OXOIHM), XMMHUYECKHUX BEIIECTB (XUMHUYECKUE
0’KOTH), SJIEKTPUYECKOT0 TOKA (JEKTPUUECKUE 0XKOI'H), HOHU3UPYIOILETr0 U3JIydyeHHs! (JIydeBbIe 05KOTH).

TepMuyeckue OXOrM BBI3BIBAIOTCS IIJIAMEHEM, TOPSYMMH OKUAKOCTSAMH WIM  IIApOM,
BO3/JCICTBUEM PACKaJICHHBIX IIPEIMETOB. XMMUYECKHE 0KOTM — JNEHCTBUEM EIKHUX ILIEN0YEH, KPEIKUX
pacTBOpPOB KHCIIOT, H0Jla, MAapraHLlOBOKUCIOrO Kaiaus U T.1. OCOOEHHOCTBIO 3JIEKTPUUYECKHX OXKOTOB
ABJIIETCS

JlomoHUTENbHOE ~ MOpaXKEHHE  JJEKTPOMAarHUTHBIM ~ TOJIEM  BHYTPEHHUX  OpIaHOB
(anexTpoTpaBma). JlyueBble OXKOTM MOTYT OBbITh BBI3BaHBI MH(PAKPACHBIM, YIbTPa(UOJIETOBBIM WU
HMOHU3HPYIOIIUM H3JydeHHEM, IpU 3TOM BCerja ecTb W OOlIMe HW3MEHEHHs B OpraHusme (JydeBas
6one3np). TspkecTh okora 3aBHCHUT OT IIIYOMHBI M IUTOIAAM TopaxkeHHus Tena. [lo riayOuHe oxoru
JEJIATCS HA YEThIPE CTETICHHU:

I crenens xapakTepu3yeTcsi MOBPEXKIEHHUEM CaMOro MIOBEPXHOCTHOIO CJI0S KOXKU (3MHJIEpMuUca),
COCTOSIIIIETO W3 JMNUTEIHAIbHBIX KJeToK. [Ipu 3TOM mosBiseTCS MNOKpacHEHHE KOXH, HeOobllas
IPUITYXJIOCTh, CONpPOBOXKJAroUIasicsi Oone3HeHHocThlo. Yepes 1Ba — Tpu JAHS OTU  SIBICHUSA
CaMOCTOSITENIbHO MPOXOJAT, M MOCJE 0KOTa HE OCTaeTCs HUKAKUX CJIEI0B, UCKIIYas HE3HAUMTEIbHBIN
3yJ U LIeNyIIeHNnEe KOXH.

Il cremenp oTauyaeTcst OOpa3oBaHMEM IMy3BIpEH C HKENTOBATOM JKUAKOCThIO Ha (oHe
NoKpacHeHus: KoxH. I1y3pIpu MOryT 00pa30oBBIBATHCS Cpasy IMOCIE 0KOTa WM CITYCTS HEKOTOPOE BpeMsl.
Ecnu my3elpu jonaroTcs, TO OOHaXkaeTcs spKO-KpacHas 3po3us. 3aKUBJICHHE NpPU ITOH CTENeHU
npoucxoauT oobraHo K 10-12 nHro 6e3 oO6pa3zoBaHus pyOIIOB.

III crenenp 0kOroB Xapakrepusyercs OoJbIIel ITyOMHON MOpakeHUs] C OMEPTBEHUEM TKaHEH
(Hexpo3) u oOpazoBaHMEM O0KOTroBoro ctpymna. CTpymn MpeacTaBisieT coO0H CyXyr KOPKY OT CBETJIO-
KOPUYHEBOTO [0 TMOYTH YEPHOIO IIBETa; MPHU OIINAPUBAHUM K€ CTPYN OBbIBA€T MSITKUM, BIIAXKHBIM,
OenecoBaro-ceporo usera. Beinenstor II[A crenenb, mpu KOTOpOMl COXpaHSIOTCS SIUTENHAIbHBIE
3JIEMEHTBI KOXH, SIBISIOIIMECS MCXOJHBIM MaTepHalloM JUIsl CaMOCTOSATEIbHOTO 3a)KUBJICHUS paHbl, U
ITIb crenens, npu

KOTOPOH BCE CJIOW KOXKH TMOJHOCTBIO MOTMOAIOT M 00pa30BaBIIASACSA 0XKOTrOBas paHa 3a)KHBAET
MOCPEACTBOM PYOIICBAHMS.
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IV crenmeHb 0OTOB CONPOBOXKIAETCS OOYITMBAaHUEM KOXHM IOpPaKEHHEM TITyOKelexarux
TKaHE — MOJKOXHOM >KUPOBOM KieT4yaTku, Mbimi M Kocter. Oxoru [-IIIA crenmenu cumrarorcs
noBepxHocTHbIMU, a oxoru [IIb-IV cremenn — rtiybokumu. TouyHO ONpeAeNuTh CTENEHb OXKOTa
(ocobernHo ommmuuth IIIA ot IIIb cremenn) MOXHO TONBKO B MEIUIIMHCKOM YUYPESKICHHUH IPU
UCIOJIb30BaHUU CHEIMATBHBIX JUATHOCTUYECKUX MPOO.

JUia  npuOIM3UTENBHOIO OINpEAEIeHUs IUIOIAAN IMOPaKEHHOM IOBEPXHOCTU IOJIB3YIOTCS
"OpaBWJIOM JIAJOHH'": TUJIOMIAJb JIAJOHU IOCTPAJaBIIer0 MPUOIM3UTENBHO paBHa 1% oOT momamu
IIOBEPXHOCTHU €T0

Tena. Jis B3pOCIbIX JI0Iel KPUTHUECKUM COCTOSSHUEM CUMTAETCsl TOTalbHBIM oxor | cremneny,
0KOTHU

[1-TITA crenenu 6onee 30% MOBEPXHOCTH Tefa (XOTS MMPU MPABUILHOM JICYEHUU CIIACAIOT )KU3Hb
u npu oxorax 6onee 60%). Onacen ais xu3Hu rayookuit oxor 10 — 15% moBepxHOCTH Tena, a TaKxke
O’KOTH JIUI[a, BEPXHUX JIBIXATEJIbHBIX MMyTeH U MpoMeKHOCTH. [Ipu 0OMIMPHBIX MOBEPXHOCTHBIX 0KOTax U
riyookux oxxorax Oosiee 10% MOBEPXHOCTH Teda BBICOKA BEPOSITHOCTh PA3BUTHS OXKOTOBOI'O IIOKA,
NPUYMHAMH KOTOPOTO SIBJISIFOTCS CHJIBHBIA 0O0JEBOM CHHIpPOM W OOjiblIas MOTEPs >KUAKOCTH dYepes
0’KOTOBYIO IOBEPXHOCTb. JJI1 3TOr0 COCTOSIHMSI XapaKTEpPHO HapacTaHUE 3aTOPMOKEHHOCTH BCIIEH 3a
KpPaTKOBPEMEHHOW CTaJnell BO30YKICHHs, YENOBEK 310HET, €ro Myd4aeT >KaXk[a, ITyJbC Yydallaercs,
apTepHalIbHOE JIaBJICHUE [1aJJaeT, YMEHbILIAETCSI MOYEOTEIICHUE.

B 0co60 TskenbIx ciydasx MOCTpaJaBIIUN TepsieT CO3HAHWE, MOYa CTAaHOBHUTCA TEMHO-
KOpUYHEBOTO I1BeTa. (KOTOBBIM IIOK SBISETCA IEPBOM cTaaueld o0xoroBod OO0JIe3HHM U Bcerna
IPEJICTaBIsIeT OMACHOCTh JJSl JKU3HU TIOCTPAJaBIIEro, JIEYUTh €ro MOXKHO TOJIBKO B YCIOBHSIX
CTaIlloHapa.

llepsas nomowp npu mepmuieckux 0Hco2ax.

Eciu Ha Bac roputr ozexna, Bbl JoMa, He OeruTe B BaHHY WJIM K COCEIsM, HE TepsiTe
JparolieHHble MUHYTHL. UeM [osbliie TOPUT OJEXJ]a, TeM OoJbllie CTENeHb OKOora OyaeT MOTOM, TeM
00JIbI1IE TPOLIEHTOB

MIOBEPXHOCTHU KOKHU OyneT nmoBpexaeHo. 1 eciau 3aropenach oexaa, HU B KOEM Clydae He CTOUT
0exaTh — OT 3TOr0 OHa pa3ropuTcs emie Oosbine. Ecnu mojx pykol ecTh €eMKOCTh ¢ XOJIOJHOW BOJIOH,
TOT/1a MOKHO MOTYIIUTH TJIaMs, BBUIMB €€ Ha ce0s1. Eciu e HeT, TO B epBYyI0 ouepeib Hajo COPOCUTH C
ce0si TOpALIYI0 OeXK1y JUOO JIArTe Ha IO0JI, M, MepeKaThiBasch MO MOy, COUTh IUIaMs Ha OJEXIe U
OKOHYATEJIbHO €ro MOTYyMMTh. EciM Bbl XOTUTE MOMOYbL TOPSIIEMY YEIOBEKY, TO OCTAaHOBMUTE €ro,
HaOpOChTE HA HErO MaJIbTO, MUIKAK, OKPHIBAIO (HEOOXOIMMO MEPEKPHITh MJIAMEHH JOCTYI K BO3IYXY)
WK 00JIelTe TOPSIIYI0 OJEXKIY BOJOH, 3achIIbT€ MECKOM WJIM 3aCTaBbTE€ YEJNOBEKa TYIIUTh IUIaMs
nepekarbiBasch 1o 3emiie. Koraa miams cOuTto, mocrpaiaBiuieMy HEOOXOAUMO OKa3aTh MEPBYIO MOMOIIb.
CrnemyeT CHATh OOTOPEBIIYIO OJICKAY, TaK KaK OJIeXkIa MOTJIa MPHIUIIHYTh K TEIly, €€ He HY>)KHO CPBIBAaTh
U 0OpBIBaTh, CIEAYyeT aKKypaTHO Cpe3aTh HOXKHUIIAMU. 3aTeM HEOOXOAUMO HAIOXKHUTh CTEPUIIbHYIO
MapJieBYIO TOBS3KY WJIM M3 JFOOOM YHMCTOM TKaHW, OKasaBIIEHCS MOA pyKoHl (TUIaToOK, MaTepuaTas
cangerka u T.71.). Ecan oxxor oOImMpHBIH, TO clelyeT 3aBepHYTh OCTPaIaBIIero B YUCTYIO TKaHb. [locie
OKa3aHMs IEPBOIl MOMOIIM MOJYYUBIIEMY OXKOT YEJIOBEKY B 0053aTEIbHOM MOPSAKE BHI3BATH CKOPYIO

nomouls. Ecnu B pe3ynpTaTe O)Kora MOSIBIUIMCH IY3bIpH, HHM B KOEM Cllydae HeIb3d HX
MPOKaJbIBaTh. Takke KaTerOpUYECKHU 3aIlpeIlaeTcsl CMa3blBaTh 0KOTH SIMUHBIM JKEITKOM, MO/ICOJIHEYHBIM
MaclioM, Ma3siMH, IMOCHINIATh MOPOLIKOM, CMa3bIBaTh OOOMOKEHHOE MECTO MAaciOM, JIETCKUM KPEMOM,
XO3SICTBEHHBIM MBUIOM U T.J., TAK KaK OHU CIOCOOCTBYIOT 3arps3HEHHIO 000K KEHHON MOBEPXHOCTH U
3apaXeHUI0 MH(PEKIUSIMHU, a TaKkKe MPH 3TOM BBl TOJBKO 3aMEIJIUTE TEIUIOOTIady, a, CIeJOBATEIbHO,
YBEJIMYUTE TUIOMIAh U TIyOHHY mopaxeHus. OOIenMxoBoe Maclo M pa3IMyHble Ma3H 10 HAa3HAUYCHUIO
Bpaya MCIOJB3YIOTCA Ha OoJiee MO3AHUX CTAAUAX JICUCHUS, T.K. OHH YCKOPSIOT 3aKUBJICHHUE 0XKOT'OBOTO
nedexra. [locrpagaBmeMy HEOOXOOUMO MUTH OoJblie KUAKOCTH. Jo mpue3na ckopoil momormu, y
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MOCTPAJIABILIETO MOXET MOSBUTHCS 03HOO, TOTAa €r0 HEOOXOAUMO COTPETh: YKPOUTE TEIIBIM OJIESIIOM,
naite BeIMUTH 100 rpaMMOB BUHA JJIsi CHATHS OOJIEBOTO IIOKA M cTpecca. Bpau mpuener W Ha3HAYUT
nedyeHue. Ecnu Bbl 00O0XKITIUCH TOPSAYMM YTIOTOM, 3aJI€7IM  KAacCTPIONIO, MPHUKOCHYIUCh PYKOH K
pacKaJeHHOMY JBUTATENI0 WM OOJWIMCH KPYThIM KHUIIATKOM, MaclioM, B OOIEM, CHJIBHO Pa3orperoi
KUJKOCTBIO, TO TMpaBuUja OKa3aHUS NEpBOM MOMOIIM cleAyioue. Bo-mnepBbix, 000XKEHHYIO
MIOBEPXHOCTb KOXH CJIEYET OKYHYTh B XOJOJHYIO WJIH [IPOXJIAHYIO BOJY, IOAEPAKATh 0]l BOAOH MUHYT
10-15, s oTBeACHHUs IUIIHErO TEIUIa M3 TKAaHU. BO-BTOPHIX, HAJOXKHUTh YUCTYIO MapIIEBYIO WIIH
TKAHEBYIO MOBS3KY. U, B-TpeTbUx, BbI3BaTh CKOPYIO MOMOIIb. [Ipu oxore nmapoM nocTpajgaBLIeEr0 HYKHO
cpasy xe OOJHMTh XOJIOIHOW BOJOMW, a 3aT€M OYEHb OCTOPOXHO CHATH OJEKAY, TaK KaKk BMECTe C HeH
MO>KHO TOBPEAMTD LIEIOCTHOCTh 000X KEHHON KOXH U TKaHu. OJexX 1y jKe Jydllle pa3pe3aTh HOKHULIAMU
U yJAJITh 110 4acTsaM. [Ipu oxxorax nepBoil cTeneHu, KOTOphIE XapaKTepU3yITCA TOJIBKO MOKPACHEHUEM
U 0OJIBIO, TOCTATOYHO TOCIE OXJIAKACHHUS CMOYUTHh 000KEHHOE MECTO BOJKOMN, HaJOKEHUE TOBSI3KU HE
oOs3arenpHo. Ilpu ray0okMX ¥ OOIIMPHBIX  OXOrax HeoOXoIuMO JaTh IOCTpajaBlIEMy
o0e300MBaroIIee, YKyTaTh, JaTh TEIUIOE MUTHE, JKENATENbHO — IIENOYHOE (MHUHEPAIBHYIO BOIY HIIU
pacTBoOp Y2 4aliHOM JIOKKH COZbI U 1 YaiiHOM JIOXKKHM IIOBAPEHHOW COJIM Ha JIUTP BOABI).

Henb3s npuknaapiBaTh HaTypalIbHBIHN Je1 K 000 KEHHOM KOXKE, TaK KaK 3TO MOYKET IIPUBECTH K
OMEPTBEHUIO KJIETOK KOKU U HE BOCCTAHOBJICHUIO UX B JAJIbHEHUIIEM.

[IpaBuiia oka3aHusi IEPBOM MOMOILIM MIPU MOPAKEHUU IIEKTPUUECKUM TOKOM: TJIABHOE, BBIBECTU
MOCTPA/IaBIIErO M3 30HBI BO3JCHCTBUS TOKa — OOECTOUYMTH HCTOYHUK MOPAXKEHHs] JTHUOO OTTAIIUTh
YelloBeKa C MOMOIIBI0 0000 mpeaMeTa, He MPOBOJSALICTO deKTpudeckuil Tok. [lanee HeoOxommumo
CJIEI0BATh TE€M K€ ITpaBUJIaM OKa3aHMs NEPBOM MOMOIIH, YTO U MPU TEPMUUYECKUX OKOrax.

XHUMHYECKHUE OKOTH.

Bo-nepBbIX, nepes TeM, Kak OKa3bIBaTh MEPBYIO MOMOIIb XUMUYECKUX OKOTax, HY)KHO CHSAThb
IPONUTAHHYI0 XUMUYECKUMHU BELLIECTBAMH OJCKIY.

Bo-BTOpBIX, 00MIIBHO TPOMBITH 000XCKEHHBIE YYAaCTKU Tella Moj cTpyeil Boasl B TeueHue 10-15
muH. HO! Kareropuuecku, 3Toro Henb3s J1e1aTh MPU 0KOI'€ HETalleHOW HU3BECThIO, KOTOPYIO CMBIBATh
HAJI0 PACTUTEIBHBIM MACIIOM WM YIAISITh MEXaHUYECKUM ITyTEM.

Heo6xoauMo ynanuTh Bce KYCOUYKM M3BECTH UM 3aT€M HAJIOXHUTh MapiieBYylO IOBS3KY.
XUMHUECKUE BellecTBa HEOOXOAMMO HMMEHHO CMBIBaTh IMOJ CTpyed BOJbI, a HE NBITATbCA YIAIUTh
caneTKkaMH, TAMIIOHaMH, CMOYEHHBIMU BOJIOH, C MOPAKEHHOT'O Y4acTKa KOXH — TaK BbI elle OoJjblie
BTUPAETE XMMHUECKOE BEIIECTBO B KOXKY.

B-Tperbux, HEOOXOAMMO 3HATh, YTO MPH OKa3aHUHU MEPBOM MOMOIIM MPH XUMUYECKUX OXKOrax
BXOJMT HEUTpanm3anus IEeUCTBUS XMMHYECKUX BEHIECTB. ECiu BBl 000XKIIUCHh KUCIOTOM — MPOMOWTE
MOBPEXJACHHBIN y4acTOK KOKM MBUIbHOM BOJoW WM 2 % pacTBOpOM NMUTHEBOM coasl (3TO 1 4aiiHas
JIOKKa MUTHEBOW COABI HAa 2,5 CTakaHa BOJbI), YTOOBI HEHTpanu3oBaTh KUCIOTY. Eciu BBl 000XKIIIHCH
I1€70YbI0, TO TPOMONTE MOBPEXKAEHHBIN YIaCTOK KOXKH paCTBOPOM OOpPHOM MITM IMMOHHOU KUCIIOTHI.

B-ueTBepThIX, HAJTOKHUTH CYXYIO MapJIeBYIO WIIM TKAHEBYIO TIOBA3KY U OOPAaTUTHCS K Bpauy.

Ho ecnu Bapyr Bbl IpOBOAWIN ONBITHL ¢ (OCHOPOM M B pe3ynbTaTe ero MomajaHus Ha KOXKY
HOJYYUITM OXOI, TO €ro MOXKHO HEWTpanu3oBaTh 5% pacTBOPOM MEIHOIO Kyropoca (CepHOKHUCION
meaun). Ho MemHblii Kymopoc B anrTekax HE MPOJAAlOT, €ro MOKHO HAWTH TOJBKO B CHEIHAJIbHBIX
MarasuHax.

[ToaTomMy ecnu TakoBOro y Bac IMOJ PyKOW HE OKa3ajioch, TO MPU TaKOM XUMHUYECKOM OKOTe
HEOOXOIMMO HEMEJJIEHHO OOpaTUTHCS 3a MOMOIBI0 K Bpauy. OOBUHO, B OONBHHUIIAX COACPIKATCS BCE
HEOOXOUMBIC JIEKapCcTBa IMepBOM HeoOxomuMocTh. JlanbHellnee Ie4eHHe O0KOTOB IPOBOIWTCS B
MEAMIMHCKOM YyupexaeHUH. CyIecTBYyeT HECKOJIbKO METOJOB JIEUEHHUS O0KOrOB, OJHAKO 3[€Ch MBI
IpUBEJEM TOJBKO camble OOIIMEe CBEIACHUS O TAKTHKE BEJCHHUS OXKOTOBBIX OOJBbHBIX. OHH MOTYT
NPUTOJUTHCS B CITy4ae, €CIii JI0 JIeUeOHOTO YUPEeKICHUS cpa3y A00paTbes OyAeT HEBO3ZMOXKHO.
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O meronax, IPUMEHUMBIX TOJBKO B JIEUEOHBIX YUPEKICHHX, MBI 37eCh He ynmomMuHaeM. Koxa
BOKpPYr oOkora oOpaOaTbhIBaeTcs AaHTHUCENTUKOM, YAAJIAIOTCS HMHOPOJHBIE Tela U OTCIOUBIIMHCS
SMUAEPMHUC.

Kareropuuecku 3ampemiaercsi BCKPBIBaTh Iy3bIpU CaMOCTOSITENIbHO J0 oOpallieHus B
MEAMIIMHCKOE YUpexKIeHUe, T.K. 3TO MOXKET IPUBECTU K MHOUUIKUPOBAHUIO paHbl. Jlaee JedueHrne 0K0oros
IPOBOJAT 3aKPHITHIM MIIM OTKPBITHIM CITOCOOOM. 3aKpBITHI CIIOCO0 OCHOBAH HA MPUMEHEHUH MOBS30K C
pa3IMYHBIMU JIEKapCTBEHHbIMM BemlecTBaMu. [Ipu oOmupHbIX oxorax | crenenu u oxorax Il crenenu
HaKJIaJbIBAlOT Ma3eBble MOBs3kU. Mcmonbdytor 0,2% dypaunnuHoByo Masb, aepmasuH (1% kpewm),
JeBoCyb(pamMeTakaut, CHHTOMUIITHOBYIO SMYJIbCHIO, «Oa30b» U Ap. KOMOMHUPOBAHHBIC TIPENapaThl, B
COCTaB KOTOPBIX BXOJHUT, KaK IpPaBHJIO, JICBOMUIETUH, OOJEMMXOBOE MACIO M JpYyrue BEUIeCTBa,
YCKOPSIOIIME pereHepanuio Tkanel (maHToTeHoBas kuciora B «[lantenone»; HaTanaH, KOMIOHEHTHI
MYEITMHOTO BOCKa U 3dupHbIe Macia B 6anb3ame «Cracatenb» u T.4.). CMeHa MOBS30K — KaXK/Ible 2-3 JAHS.
Ecnu e nmpou3o1uio HarHoeHHe, Ma3eBble MOBSI3KH 3aMEHSIOT Ha BJIaXKHO-BBICHIXAIOIINE C PACTBOPAMHU
AHTUCENTUKOB ((ypaumivH, xjJoprekcuauu u ap.). [Ipu oxorax IIIA crenenn HE0OXOAUMO COXpPaHATH
CTpyH JI0 T€X IOp, IOKa OH HE OTTOPTHETCS CaMOCTOATENbHO. [103TOMYy Ha OXKOrM C CyXUM CTPYIOM
HaKJIa/IbIBAIOT CyXUe€ aCeNTUUYECKUE MOBSA3KH, a IPU HAIMYMK BJIAXKHOTO CTPYIA — BIAYKHO-BBICHIXAIOLIHE.
[locne orropkenust crpyma Ha 2-3 HeAeNe W MPH OTCYTCTBHM THOWHOTO OTAEISEMOTO JICYCHHE
IPOJODKAIOT MAa3eBbIMHU MMOBSI3KAMHU Ul YCKOpeHMs 3akuBiieHus. [Ipu rimyOoKuX 0KOrax MeCTHOe
JieueHue HaMpaBIeHO HA YCKOPEHHE OTTOPKEHUSI OMEPTBEBIINX TKaHel. CHavasna UCIOIb3YIOT BIaKHbIE
MOBSI3KM C AHTUCENTHUKAMM, a 3aTeM MOBS3KH C MPOTEONUTHYECKHUMH (EPMEHTAMU U CaTUIMIOBOU
Ma3bl0, KOTOPbIE DPACIIABISIIOT CTPYN M YCKOPSIIOT OYHIIeHHE paHbl. [loJHOCTBIO OuYMIlleHHas paHa
MOJIFOTOBJIEHA K XUPYPTUYECKOMY ATAIly JeueHus: — KOKHOH 1actuke. [Ipu oTKpbITOM criocoOe JiedeHust
NOBSI3KM  HE  HakjaaabiBaloTcad. (OJKOTOBYIO  MOBEPXHOCTh  00pabaThIBAlOT  AHTUCENTUKAMU  C
KOaryJupyoIUMH  (BBICYIITUBAIOIINME) cBocTBaMu (5% pacTBOpOM MapraHilOBKH, CIUPTOBBIM
pacTBOpOM OpUIJUIMAHTOBOTO 3€JIEHOTO U Jp.) U OCTaBISIOT OTKPBITOM JJIsi YCKOPEHHsS! (OpPMHUpPOBAHUS
CyXOoro cTpymna. JOTOT METOJ HCHOJb3YEeTCs B CIELHAJIbHBIX OKOTOBBIX MajaTaxX C TEIUIbIM, CYXHUM
CTEpUIIbHBIM BO3yXOM.

be3 noBs30k Taxke jedyaT OOBIYHO OXKOTH JIMIA, TPOMEKHOCTH — B T€X MECTax, IJie MOBSI3KU
HAJIOKUTh Ipo0iaeMaTudHo. [Ipr 3ToM 0004 KEHHYIO MOBEPXHOCTh CMa3bIBAIOT Ma3bl0 C aHTUCENITUKAMHU
(cuHTOMUIIMHOBAS, (pypalinHOBas U 11p.) 3-4 pas3a B J€Hb.

Conneunvlii 0ocoz

[locne pnurenpHOro mpeOBIBaHMS HA COJIHLIE KOXKA, HE 3alllMLICHHAs OJEXAOH, W,
COJIHIE3ALIUTHBIM KPEMOM, CHUJIBHO KPACHEET, U B UTOrEe MOJIYy4YaeT COJHEUHbIN 0kor. YacTo COITHEUHBIH
OKOT' JIOTIONIHSIETCS 0o01uM mneperpeBaHueM Teia. Kakue ke mpaBuia oka3aHMsl MEpBOM MOMOIIM B
JaHHOW cuTyanuun?

IIpu comHeyHOM OKOTe, BO-TIEPBBIX, HEOOXOJUMO MPHUHATH XOJOJHON MM MPOXJIaJHBIA JIymI.
Ecnu moctpajgaBimuii He B COCTOSHUM CaMOCTOSITENIBHO NMPHUHSATH IYII, €r0 CleAYeT OOMBITh XOJOAHOM
BOJIOM. Bo-BTOpBIX, HEOOXOIUMO MHUTH MHOTO KHJKOCTH (4aif, MOJOKO, MOPC) JAJsi BOCCTaHOBIJIEHUS
OanmaHca BOJBI B OpraHusMme. B-TpeTbux, B 4YHMCIO METOAOB OKa3aHUs MEPBOW MOMOIIM MPU CHIIBHBIX
COJIHEYHBIX 0XKOTaX, CMa3aTh KOKY OOPHBIM Ba3€JIMHOM WM CIIENaTh KOMIIPECC U3 pacTBOpa KajeHyJIbl.
Kanenmymna — 3To JieKapCTBEHHOE pacTeHHE, HACTOWKA KAJICHIYJBI MPOJAaeTcs B 000 amreke. s
KOMIIpecca HEOOXOIMMO pPa3BeCTH HACTOMKY KaJCHIYIbl B XOJIOAHOW Bojae B mpomopuuu 1:10. B-
YEeTBEPTHIX, €CIM MOJHSAJIAch TeMIlepaTypa, He0OXOIMMO BBIMHUTH >KapolOHWXKaroliee cpeacTBo. Ecnu
NOCTPAJaBIIMK C OOIIMPHBIM 0XKOTOM, TO CIIEAYeT BBI3BAaTh Bpaua. Bpau BBemer oOe3z0oimBaroree
CPEJCTBO U HA3HAYUT JICUCHHUE.

Kposomeuenus
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KpoBoTeueHnem Ha3bIBalOT NOTEPI0 KPOBH OPraHU3MOM U3 IMOBPEXKACHHOIO KPOBEHOCHOTO
cocyza.

KpoBp mpencraBiser co0oif OHMOJOTHYECKYIO TKaHb, OOCCIICUYMBAIONIYI0 HOPMAaIbHOE
CyLIECTBOBaHME Opranus3ma. KosmyecTBo KpOBH y MY)KUMH B CPEIHEM OKOJIO 5 1, y JKeHIMH — 4,5 I
55% obbema KpoBH cocTaBisieT MmiazMa, 45% — KpOBsIHbIE KJIETKH, TaK Ha3blBaeMmble (DOpMEHHbBIE
AJIEMEHTHI (APUTPOLUTHI, JEUKOLMTHI, TPOMOOUMTHI U 1p.). KpoBp B opraHusme 4eaoBeKa BBIIOJIHSIET
CJIO)KHBIE U MHOTOOOpa3Hble (pyHkiuu. OHa cHaOXKaeT TKaHU M OpraHbl KUCIOPOJIOM, MHUTATEIbHBIMU
KOMITOHEHTaMH, YHOCHT 00pa3yIouIfecs B HUX YITIEKUCIOTY M MPOAYKThl OOMEHa BEIIECTB, JOCTABISACT
UX K IIOYKaM U KOXe€, Yepe3 KOTOPbIE AT TOKCUYECKUE BELIECTBA YAAISAIOTCS U3 opranusMa. JKu3HeHHas,
BereTaTuBHasl (YHKLHS KPOBU 3aKJIIOYACTCS B HENPEPHIBHOM MOJAEPKaHUU MOCTOSHCTBA BHYTpPEHHEH
cCpedbl OpraHM3Ma, [JOCTaBKE TKAaHAM HEOOXOAMMBIX MM TOPMOHOB, (EPMEHTOB, BUTaMHHOB,
MUHEPAIBHBIX COJIEU U SHEPIreTUYECKUX BEILIECTB.

Opranu3m 4enoBeka 0e€3 OCOOBIX MOCIEACTBUM TEPEHOCHUT yTpaTy Tosbko 500 M1 KpoBH.
Ncreuenne 1000 M1 KpoBU yKe CTAaHOBUTCS ONACHBIM, a notepst 6onee 1000 M1 KpoBH yrpoKaeT KU3HU
yenoBeka. Ecim yrpadeno 6onee 2000 My KpOBH, COXPAaHUTH JKU3Hb OOECKPOBICHHOMY MOYHO, JIHIIb
IpU YCIOBUM HEMEUIEHHOTO M OBICTPOro BOCIOJIHEHHUs KpoBomnorepu. KpoBoTeueHue u3 KpymHOTO
apTepHaJIbHOTO COCy/la MOXKET IMPHUBECTH K CMEPTU YK€ 4Yepe3 HEecKoybko MUHYT. [loatomy mroboe
KPOBOTECUCHHE JIOJDKHO OBITh, IO BO3MOXXHOCTH, OBICTPO M HAJEKHO OCTaHOBiIeHO. HeobOxommmo
YUUTBIBaTh, 4TO JETH M JMIA IPEKIOHHOIO Bo3pacTa, crapuie 70-75 Jer, IIOXO MNEPEHOCAT U
CPAaBHMUTEIBHO MaJyl IOTEpI0 KpoBU. KpoBoTeueHme HacTymaeT B pe3yibTaTe HAPYLIEHUS LEIOCTH
pa3JINYHBIX KPOBEHOCHBIX COCYIIOB BCJIEICTBUE paHEHUs WM 3a0oseBaHus. CKOPOCTh UCTEUEHUSI KPOBU
U UHTEHCUBHOCTb €0 3aBUCAT OT XapaKTepa M BEJIMYMHBI COCYAa, OCOOCHHOCTEH €ro MOBPEKICHUS.
KpoBoTeueHnust ObIBalOT HEPEAKO NpPU TUINEPTOHUYECKOMW, S3BEHHOW, JTy4EBOW M HEKOTOPBIX JAPYTUX
00se3HsAX. DTH HETpaBMaTUYECKHE KPOBOTEUEHHS MPOUCXOAT U3 HOca, pTa. M3nuBiascs KpoBb MOXKET
CKOIUTHCS B TPYJHON MOJIOCTH, OpraHax >KUBOTA.

B 3aBucuMOCTM OT BHJa MOBPEXKIACHHOIO COCyJa pa3Iu4yaloT apTepUaIbHOE, BEHO3HOE,
KallWJUIIPHOE U NApEHXUMAaTO3HOE KpoBOTeYeHHs. Ecim KpoBp M3IMBAacTCd HapyxkKy depes
NOBPEXACHHBIE TKAaHU, TO TOBOPAT O HAPY)KHOM KpPOBOTE€UEHMM. EciaM ke KpoBb W3IMBAacTCAd BO
BHYTPEHHHUE IIOJIOCTH, B IPOCBET IOJIBIX OPraHOB WJIM MEXAY TKaHSIMH, UMEIOT B BHJY BHYTPEHHEE
KpoBoTeueHHe. [IpuunHOi KpoBOTEUYEHUS MOTYT OBbITh HE TOJBKO pa3IMYHblEe pPaHEHUs WM ApYyrHUe
HOBPEXACHUS, HO U pa3IM4Hble 3a00JIeBaHUsl BHYTPEHHUX OPraHOB: JIETKUX, KEIyIKa, KUIIEYHUKA U JIp.
ApTepuanbHOe KpOBOTEUEHHUE, SBJIAIONIeecs HanboJiee ONMacHbIM, BO3HUKAET IPU MOBPEXKIACHUU Oojee
WIM MEHee KPYIHBIX apTepuil MW XapakTepus3yeTcss TeM, YTO W3 pPaHbl CUWIBHOW TOIYKOOOpa3HOU
(mynbcupyromiei) cTpyeil BhITeKaeT KpoBb ajoro I1BeTa. [loBpexneHne KpymHbIX apTepuil (0eapeHHOiH,
IUIEYEBOM U JIp.) MPEICTABISAET OMACHOCTD IS )KU3HH.

BeHnoszHoe kpoBoreueHue. lIpu BEHO3HOM KpOBOTEUEHMHM KpOBb TEMHO- KpacHas, TeYeT
MEJIEHHO, HENPEPHIBHO. BEHO3HOE KPOBOTEUEHNE MEHEE MHTEHCUBHOE, YEM apTEPUAIBHOE, U MO3TOMY
peKe HOCUT yrpoxaromui xapakrep. OJIHaKO IPU paHEHUU BEH LLIEU U IPYAHOMN KIETKU UMEETCs Apyras
(Hepeako cMepTesbHasA) OMAaCHOCTh: BCIEJCTBHE, TOTO, YTO JIABJICHUE B ATHX BEHAX MOXKET ObITh HUXKE
aTMoc(epHOro, To B HUX B MOMEHT BJ0OXa MOXKET MOMAcCTh BO3AYLIHBIA MYy3bIph, KOTOPBIH B CBOIO
ouepe]lb MOKET BbI3BATh 3aKYIOPKY IMPOCBETa KPOBEHOCHOI'O COCYAa — BO3AYLIHYIO SMOOJIHUIO U CTATh
MPUYMHON MOJTHUEHOCHOW CMEPTH.

KanumisipHoe kpoBoTeueHHE SBISETCS CIEACTBUEM IMOBPEXKICHUS METbYalIInX KPOBEHOCHBIX
COCYZIOB (KaMJUISIPOB) M XapaKTEpU3YeTCsl TEM, YTO U3 BCEH MOBEPXHOCTH paHbl COUUTCSH KPOBB, IO
LBETY CPEIHsAS MEXKIY apTepUaIbHON U BEHO3HOM.

[TapenxuMaTo3HOE KpPOBOTEUCHHME HAONIONACTCA TPU  TOBPEXKIACHUM TaK HA3bIBAEMBIX
NIapEHXUMAaTO3HbIX OpraHOB (II€YEHb, CEJIE3€HKa W JAp.) U SBISAETCS, IO CYIIECTBY, CMELIaHHBIM
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KpoBoTeUeHHEM. KpoBoTeueHHe W3 KalWUIAPOB U MEJKUX COCYAOB dHalle BCEro CaMOMpPOU3BOIHHO
OCTaHaBIIMBAaeTCsl B ONKailliue MUHYTHI, TaK KaK B MPOCBETE MOBPEXKIEHHBIX COCYIOB, BCIEICTBUE
CBEPTBHIBAaHUS KPOBH, OOPa3ylOTCS KPOBSHBIE CTYCTKH (TpOMOBI), 3aKyNMOpPHUBAIONIUE KPOBOTOYAITUH
cocya. OJIHaKO MpH MOHUKEHHON CBEPTHIBAEMOCTH KPOBHU (JIy4yeBasi 00J1e3Hb, reMo(uITus) OBpexkICHNE
Jnake HeOOJIBIIUX COCYJO0B MOXET BBbI3BaTh BECbMa JJUTENIbHOE, @ MHOTAA M OMAaCHOE Ui >KU3HU
KPOBOTEUYCHHE M KpoBOMOTEepro. Cepbe3Hble MOCIEACTBHS, a MHOTAA M OOJbIlas OMaCHOCTh CHJIBHBIX
KPOBOTEUCHHI M OOWJIHHBIX KPOBOIOTEPH ISl OpraHW3Ma TUKTYIOT OJHY M3 TJIaBHBIX 3aJla4 TEPBOMH
MOMOIIM TIPH PAHEHUSX — OCTAHOBKY KPOBOTCUCHHS U JIMKBHJAIMIO €r0 TMOCIEACTBHMA, T. €. OCTPOH
KpOBOIOTepH. Pa3inndaroT BpeMeHHYIO (TIpeIBAPUTEIbHYI0) U OKOHYATEIIbHYIO OCTAHOBKY KPOBOTEUYCHHUS.

Bpemennsie ciocoObl OCTAHOBKM KPOBOTEUEHUSI MPUMEHSIOTCSI OOBIYHO B YCJIOBHSX OKa3aHUS
nepBod MemuUUHCKOM mnomomu. K HUM OTHOCATCSA: BO3BBILIEHHOE (IIPUIIOJHATOE) IMOJIOKEHUE
MOBPEXJACHHON YacTH Tela, MpuKaTHe COCy/Aa Ha MPOTSHKEHUH, Pe3Koe crubaHne KOHEYHOCTH, JaBsiiast
MOBSI3Ka, TAMIIOHA/IA ¥ HAJIOKEHNE KPOBOOCTAHABJIMBAIOIIETO JKI'yTa.

[TpunogHsATOE MONOKEHHE (C MTOMOIIBIO MTOAKIAIBIBAHIS TOIYIIKH ¥ JP.) IIOBPEKICHHOW YaCcTH
TeTa 4Yalle BCEr0 NPHUMEHSETCS IPH pPAHCHUSAX KOHEYHOCTEHW, B YACTHOCTH, NPH BCHO3HBIX
KPOBOTCUCHHSIX.

Takoe monokeHHe IeIecoo0pa3Ho MPUIATh KOHEYHOCTH JIMING IMOCIE HAIOKCHHS JaBSIICH
MOBSI3KM Ha paHy. [IpwxkaTwe cocyia Ha MPOTSHKEHUH COCTOUT B TOM, YTO KPOBOTOYAIUN COCYT
IPWKUMAIOT HE B 00JIACTH CaMOM paHBbl, a BbIIIE Hee (MIPU paHEHUH apTepuil) Wiu Hibke (MpU paHEeHUU
BEH), T. €. Ha NPOTSHKCHHH MOBpEXIeHHOro cocyna. Crnoco® 3TOT MPUMEHSIOT, KaK MPaBHIIO, MPHU
CHJIBHOM apTepHalbHOM UM BEHO3HOM KPOBOTECUCHHH.

[IpmxuMar0T KPOBEHOCHBIM COCYA OOBIYHO B T€X MECTax, IJIE OH PACIONONKEH OTHOCHUTEIBHO
MOBEPXHOCTHO H T/ YAACTCS MajbllaMH MPUKATh €ro K MOJISKAIIEH KOCTH, T. €. CITAaBUTh €r0 U 3aKPBITh
npocseT. [IpmwkuMarhk cocyl K KOCTH CIIEIyeT HE OJHHM, a HECKOJBKUMHU Mmajmblamu. JlJIs Kaxaoro
KPYITHOTO apTepHATBLHOTO COCYJa UMEIOTCS OTPE/ISIICHHbIC aHATOMHYECKHUE TOYKH, TJe mejecoodpaszHee
BCEro MPOWM3BOAWTH €ro Mprokathe. Tak, BUCOYHYIO apTEPHIO MPWKUMAIOT BIEPEId MOYKH yXa,
TUICYEBYIO apTEPUIO — y BHYTPEHHETO Kpasi ABYTJIaBOM MBIIIIIBI Tuieya (Ounenca) u T. 1. (puc. 1.1).

Puc. 1.1. Touku BpeMEHHOT0 NepeKaTus apTEepHil:

1 - BucouHas;

2 — 3aThUIOYHAS,

3 — mpaBas o01ast COHHAs;

4 — OAKITIOYNYHAS:

5 — nmoaMeIIeuHast;

6 — reueBas;

7 — nydeBas;

8 — nokTeBasi;

9 — OenpenHas;

10 — nepennsis 60nbIIeOSPIIOBAS;

11 — 3agnss GonbmiedbeprioBast.
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Pe3koe (MakcumalibHOE) cru0aHue KOHEYHOCTH, HAIIPUMEp, B JIOKTEBOM WJIM KOJIEHHOM CyCTaBax
NP pPaHEHWU NPEAIUIeYbs WM TOJICHH (CTOIBI), WHOTAA OBIBAa€T HACTONBKO 3(PGEKTHBHBIM, YTO
HEOOXOAMMOCTh HAJIOXKEHUS KTyTa OTIaaeT. DTOT MpHeM (Pe3Koe crudaHue) MPUXOAUTCS YIOTPEOIsATh
U IpU CUJIBHOM KPOBOTEUEHHHM W3 PaH, PACIOJIOKEHHBIX Y OCHOBaHUS (KOpHS) KOHEUHOCTH, KOI/a
HAJIO)KEHHE JKI'yTa HEBO3MOXKHO. B 3TUX cilydasiX mpu KpOBOTEUEHUH U3 BEpPXHEH KOHEYHOCTH PYKY
(GUKCUPYIOT B TOJIOKEHHHM J0 OTKa3a 3aBEJCHHON 3a CIHMHY, a NpPU KPOBOTECUYEHUH U3 HIDKHEH
KOHEYHOCTH — HOT'Y 3aKpEIUISIOT COTHYTOM U MIPUBEAEHHOM K )KUBOTY (cM. puc. 1.2).

Prec. 12, BpeMcHHRR OCTUHOBKN KPOBOTCHCHNR

a— MaKCHMaJIbHBIM OTBEICHUEM WJIH MOJIBEACHNEM BEPXHUX KOHEUYHOCTEH K MOsICHHILIE; O — crubaHueM
PYKH B JIOKTEBOM CYCTaBe, B — CrH0aHMEM HOT'M B Ta300€/IpEHHOM CyCTaBe; I — Cru0aHleM HOTH B
KOJICHHOM CYCTaBe.
JlaBsimiyro MOBS3KY B KadyecTBE croco0a BPEMEHHOM OCTAHOBKHM KpPOBOTEUEHHS] HPUMEHSIOT

JIOBOJIBHO 4acTO IIPHU HEOONbIINX KpoBoTedeHUsX. CyIHOCTh croco0a 3aKiIoyaeTcss B TOM, YTO I1OCIIE
CMa3bIBaHUsS KpaeB paHbl HOJHOM HACTOWKON Ha Hee HAKJIaJbIBalOT HECKOJIBKO CTEPUIIBHBIX MapieBbIX
cai(eToK, MOBEPX KOTOPBIX KIAAYT JOBOJBHO TOJICTBIA CJIOM BaThkl, 3aTeM BcE€ 3TO TYyro, T.e. C
OIpE/IeIEHHbIM JaBJICHUEM, NPUOMHTOBBIBAIOT MApJIEBBIM WM JIpyruM OMHTOM. CaMbIM HaJleXKHBIM
Croco0OM BpPEMEHHOH OCTAaHOBKM CHJIBHOTO apTEepHajbHOIO KPOBOTEUCHMs SIBIISETCS HAJIOXKEHUE
KPOBOOCTAHABJIMBAIOILIETO KI'yTa HAa TOT WJIM MHOM OT/AEN MOBPEXKIEHHOM KOHEYHOCTH — €€ KpyroBOe
neperaruBanue (puc. 1.3). CymiecTByeT MHOTO BUJOB KPOBOOCTAHABIMBAIOLIUX KT'YTOB (PE3MHOBBIE,
MaTepyarble 1 JIp.), HO CaMbIM IIPOCTHIM U HauboJiee pacipoCTPaHEHHBIM SIBJISIETCSI PE3UHOBBIN KIYT

OcMmapxa; Impu ero OTCYTCTBUM MOKHO HCIIOJIB30BATh JHOOOW MOJPYYHBIH MaTepuall: TUIOBYIO
TpYOKY, MOJIOTEHLIE, PEMEHb, BEPEBKY, IUIATOK U T. II.

Kryr HaknaneiBaercsi cieayromuM oOpazoMm. YacTb KOHEYHOCTH, Tae OyJeT JexaTb XKIYT,
O0OBEpTHIBAIOT MOJOTEHIIEM WJIM HECKOJbKUMH CJOSAMU OuHTa (NMOAKIaaKa). 3aTeM MOBPEXKICHHYIO
KOHEYHOCTh MPHUIOAHUMAIOT, KIYT PACTATMBAIOT, AENal0T 2—3 000poTa BOKPYT KOHEYHOCTH, YTOOBI
HECKOJIBKO CIaBUTh MSTKHE TKaHU, U 3aKPEIUIAIOT KOHIIBI JKI'yTa C IOMOIIBIO LENOYKH M KPIOYKa WMIIU
3aBsi3bIBAlOT y31oM (puc. 1.3). IlpaBUIbHOCTH HaNOKEHUS JKIyTa NPOBEPSiETCSl MNpPEeKpalleHHeM
KPOBOTEUYEHMH M3 paHbl U MICUE3HOBEHUEM ITyJIbca Ha MepU(eprur KOHEUHOCTH.

[Tpu ynorpeOiaeHun Kryta He PeKO JOMYCKAITCs CEPbe3HbIE OLINOKH:

® HAKJIaJ(BIBAIOT JKI'YT 0€3 JI0CTaTOYHBIX MOKa3aHUH — €ro cieayeT MPUMEHSTh JIUIIb B CIydasx
CHJIBHOTO apTE€pHUaIbHOTO KPOBOTEUEHHS, KOTOPOE HEBO3ZMOKHO OCTAaHOBHUTB APYTUMH CIIOCOOAMU;

® KI'YT HaKJIaJbIBalOT HAa OOHAKEHHYIO KOXY, YTO MOXET BbI3BaTh €€ YIIEMJICHHE U Jake
OMEPTBIICHHE;

e HENpaBWUJIBHO BHIOMPAIOT MecTa i HAJOXKEHHsS JKIyTa — €ro HaJ0 HaKJIaJbIBaTh BBIIIE MeCTa
KPOBOTEUEHHsI IPU apTEPUATLHOM KPOBOTEUEHUH;

® HEMPABUJIBLHO 3aTATUBAIOT XKIYT;

Cnaloe 3aTsrMBaHue YCHJIMBAET KPOBOTEUEHHE, @ OYEHb CHIIbHOE — CAaBJIMBACT HEPBHI.
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[Ipn Hanmo)xeHUM Xryra IPOUCXOAMT CHABIMBAHHME BCEX COCYJOB KOHEYHOCTH, MO3TOMY IOJIHOCTBIO
IpeKpalaeTcs MpUTOK KPOBU K TEM OT/AEIaM KOHEUHOCTH, KOTOPbIE PACIOJIOKEHbI HUXKE (IUCTAJIbHEE)
KI'yTa, 4TO, €CTECTBEHHO, PE3KO HapylllaeT MUTaHue ITUX OTAes0B. Hano Bcerna yuyuTsIBaTh 3TO BaXKHOE
0OCTOATENILCTBO: KPOBOOCTAHABJIMBAIOLIMM JKI'YT JOJDKEH 110 BO3MOXHOCTH MEHBIIE HAXOAMUTHCS Ha
KOHe4YHOCTH. CllelyeT TBEpIO 3allOMHUThH IIPABWJIO: MAKCUMAJIBHOE BPEMs, B TE€YEHHE KOTOPOIO MOYKHO
HE CHHMATh XXI'yT Ha Oeape, B Temjaoe Bpems roga coctasiser 1,5-2 4, B xomogHoe Bpems — | .
[IpeBblieHre yKa3aHHOTO BPEMEHH MOKET NMPUBECTH K OMEPTBICHHUIO 0OECKPOBICHHOM KOHEYHOCTH. Y
JIOJeN JKe, TMOABEpPrIIMXCS BO3IACHCTBUIO HMOHU3MpYIOLIEH paguanuu — B npenenax 30-60 muh.
[TocTpagaBmiero ¢ HaJOKEHHBIM )KTYTOM HEOOXOIUMO HEMEIJICHHO HAIPaBUTh K Bpady WU B Jie4eOHOE
YUPEXKIEHUE 711 OKOHYATEIBbHOM OCTAHOBKM KPOBOTEUEHUS U CHATHS KI'yTa, KOTOPOE IPOU3BOJAT IIyTEM
HOCTENEHHOT0 €ro pacnyckanus. OKoOHYaTelIbHAasi OCTAHOBKA KPOBOTEUEHHUS OCYILECTBIIACTCSI OOBIYHO
BpPayOM IpU OKa3aHUU XUPYPrHUECKOW MOMOIIM paHeHOMY (IepBUYHast 0OpaboTKa paHbl U JIp.) U 4Yalle
BCEIr'0 COCTOMT B IIEPEBA3KE KPOBOTOYAILUX COCYIOB.
Topasicenue snekmpusecKkum mokom
[Tpu3HaKH BO3EHCTBUS SIEKTPUIECKOTO TOKA. [lopakeHne TOKOM — CIIOXKHBIN (PHU3UKO-XUMUYECKUN
IIPOLIECC, CKJIAABIBAIOIIUNCS U3 TEPMUYECKOT0, AIEKTPOJUTHUYECKOIO U MEXAHUYECKOTO BO3JEHCTBUI Ha
opranusM. TepMHYECKOE€ BO3JCHCTBHE 3aKJIIOYAETCs B HarpeBe TKaHEl W OWOJIOTMYECKUX Cpel
OpraHu3Ma, 4YTO BeIeT K IEeperpeBy BCEro OpraHu3Ma M, Kak CIIEACTBUE, HApyILIEHHUI0 OOMEHHBIX
IIPOLIECCOB U CBA3AHHBIX C HUM OTKJIOHEHMH, @ TAK)KE K 07KOT'aM.
ONEKTPOJIUTUUECKOE BO3ACHCTBHE 3aKIIOYAETCS B  PA3lOXKEHUM KPOBH, IUIa3Mbl W IPOYMX
(U3UOJIOTMUECKUX PACTBOPOB OPraHMU3Ma, IIOCIIE YETO OHU YK€ HE MOTYT BBIIIOJIHATH CBOM (DYHKIIUH.

buonoruueckoe BO3JEHCTBUE CBSI3aHO C pa3[pa’kK€HUEM U BO30Y)KJIEHHEM HEPBHBIX BOJOKOH U
JPYTUX OPTaHOB.

PaznnuatoT 1Ba OCHOBHBIX BHAA MOPAKEHUN SIEKTPUYECKUM TOKOM: AJIEKTPUYECKHE TPaBMbI U
yJapsl.

K snexTpruyeckuM TpaBMaM OTHOCSITCS:

® DJIEKTPUYECKUIN O0XOI' — pe3yJbTaT TEIJIOBOIO BO3JEHCTBUS AJIEKTPUYECKOIO TOKAa B MECTE
KOHTAaKTa;

® JJIEKTPUUECKUH 3HAK — Crenn(uIecKoe MOpakeHUe KOXKH, BhIpaXKarolleecs: B 3aTBEPACBAaHUH U
OMEPTBEHUU BEPXHETO CIIOS;

® METaJUIU3alMs KOKU — BHEAPEHUE B KOXKY MeJIbYalIlInX YacTHUEK MeTaslia;

® DJEKTPOO(PTAIBIUS — BOCHAJEHHE HAPYKHBIX O000JOYEK TIJa3 H3-3a BO3JCHCTBUSA
yABTPaUOIETOBOTO U3ITYUECHUS AYTH;

® MEXaHWYECKHE MOBPEXKACHUS, BbI3BAHHBIE HEMPOM3BOJIBHBIMU COKPALICHUSIMH MBILIIL] O]
JEHCTBUEM TOKA.

DNEKTPUUECKUM YIapOM Ha3bIBA€TCs MOPaKEHHE OpraHu3Ma dJIEKTPUUECKUM TOKOM, IPU KOTOPOM
BO30YKJICHHE KUBBIX TKAaHEH COMPOBOXKIACTCS CYJOPOKHBIM COKPALICHUEM MBIIIIII.

B 3aBHCHMOCTH OT BO3HUKAIOIIUX MOCIEICTBUHN 3JIEKTPOYAAPHI JENAT Ha

YEThIPE CTETICHHU:

| — cymopokHOE COKpaIIeHUE MBIIII] 0€3 TOTEPU CO3ZHAHMS;

Il — cynopoxHoe cokpallleHue MBILIL] C TOTEPEN CO3HAHMsI, HO C COXPAaHUBIIMMHUCS JbIXaHUEM U
paboToii cepaua;
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[l — moTepsi co3HaHWsI W HApYyIICHUE CEPACYHOW ACATEIBPHOCTH WM JbIXaHWS (WM TOTO H
ZpYroro);

IV — cocTosiHre KIIMHUYECKOW CMEPTH.

TspKecTb MopakeHUs IEKTPUIECKUM TOKOM 3aBHCHUT OT MHOTHX (haKTOPOB:

® CUJIBI TOKA

® 3JIEKTPUYECKOTO COMPOTUBIICHHUS Tella YEIIOBEKa;

® [UIUTEIBHOCTU POTEKAHUS TOKA YePe3 TEJIO YEIIOBEKa,;

® pPOJIa ¥ 4aCTOTHI TOKAQ,

® WH/IMBUyaJbHBIX CBOWCTB YEJIOBEKA;

® YCIIOBUHM OKPY>KAIOILEH CPEIbI.

OcHoBHO# (hakTOp, 00YCIOBIUBAIOIINN TY HJIM HHYIO CTEIICHb IMOPAKECHHUS YEIOBEKa, — CHJIa TOKA.
Jl71s xapaKTepUCTUKHU €ro BO3/IEUCTBUS HA YeJIOBEKa YCTAHOBIICHBI TPU KPUTEPHUSL:

® [IOPOTOBBI OIIYTUMBIH TOK — HaWMEHbIIEE 3HAYCHHWE TOKA, BBI3BIBAIOIIETO OIYTHMBIC
pa3apaxeHus;

® [TOPOTOBBIN HEOTITYCKAIOIINI TOK — 3HAYCHHE TOKA, BHI3BIBAIOIIEE CYIOPOKHBIE COKPALICHUS
MBIIIII, HE MTO3BOJISAIONINE TOPAKEHHOMY YeJIOBEKY OCBOOOIUTHCS OT HCTOYHHKA MTOPAKECHUS;

® TOPOroBbIH (UOPUIUIALIMOHHBIA TOK — 3HAYEHHE TOKa, BbI3bIBaoOIee (GUOPUIUIALINIO CEepAla.
OubOpwUAIMEel HA3BIBAIOTCS XAOTHYECKHE W Pa3sHOBPEMEHHBIE COKpAIICHUS BOJIOKOH CEpACYHOMN
MBIIIIIBI, TOJTHOCTHIO HAPYIIAIOIINE €€ padoTy.

Ha wucxom mopaxkeHWs CHIBHO BIHMSET CONPOTHBICHHE Tena dejoBeka. Hambompmmm
conporupiienueM (3-20 xkOMm) obGmamaer BepxHuiM cinoit koxu (0,2 MM), COCTOSIIMI M3 MEPTBBIX
OpPOTOBEBIIINX KJIETOK, TOTJa KaK CONPOTHUBIECHUE CHUHHOMO3roBou >kuakoctu 0,5-0,6 Om. OOmiee
COIMPOTHUBIICHUE TEJa 32 CUET CONMPOTUBJICHHS BEPXHETO CJIO0S KOXKH JOCTaTOUYHO BEIUKO, HO KaK TOJIBKO
3TOT CJION MOBPEXIAETCS — €r0 3HaYEHHUE PE3KO CHIXKAETCSI.

JUTUTenbHOCTh IEHCTBHSI TOKA CYIIECTBEHHO BJIMSET Ha MCXOJ TOPAKEHHS, TaK KaK C TCUYCHUEM
BPEMEHHU pE3KO IaJaeT CONPOTUBICHUE KOXKU YEIIOBEKa, 0O0Jiee BEPOSTHBIM CTAHOBHUTCS IOPaKEHHE
cep/la 4eaoBeKa M BO3SHUKAIOT Jpyrue oTpulaTelbHble nocneacTsus. Hanbonee omacHO mpoxoxaeHue
TOKa 4yepe3 ceplle, JIErKhe U TOJIOBHON MO3T.
Cremnenb MOpakeHUs 3aBUCUT TaKKe OT pojJa M 4acToThl Toka. Hambonee omaceH mepeMeHHBIH TOK
yactotod 20-1000 I'm. IlepemeHHBINM TOK omacHee MOCTOSIHHOrO mpu HampsbkeHusx no 300 B. Ilpu
OOJBIINX HAMPSHKEHUSX MOCTOSHHBIN TOK Oonee omaceH. OkasbIBas MEPBYIO MOMOIIb MPU MOPAKEHUU
ANEKTPHUECKUM TOKOM, TIPEXKJIE BCETO, OCBOOOANUTE TTOCTPAAABIIETO OT UCTOYHHUKA TOKA OTTOJIKHUTE OT
MOCTPAJIABIIETO YJEKTPUUECKUM MMPOBOJ C ITOMOIIBIO JEPEBIHHOM CYyX0M MaJIku (pydka IMIBaOpbI, CKaIKa),
PE3MHOBOTO KOBPHMKA WM APYrHX H30JHPYIOMMX MartepuanoB. IlocTpamaBmiero Hemb3st Opath 3a
OTKPBITHIE YaCTH TeJa, TOKa OH HAaXOMUTCS Toj neiicTtBueM Toka. [lomMHHTE O Mepax COOCTBEHHOM
6e3omacHoctu! Ecnu cepaneOuenue cOXpaHeHo, a JbIXaHUE OTCYTCTBYET — HAUMHAWTE UCKYCCTBEHHYIO
BEHTUJISIIIUIO JIETKUX (POT B pOT WU POT B HOC). [Ipu OTCyTCTBUU cep/iiieOneHnst — HaYnHATe HePsMOi
Maccaxk cep/illa B COUYETaHUH ¢ UCKYCCTBEHHOW BEHTWIISIIMEH JeTKUX (2 BAoxa Ha 15 TOT4KOB).
Kak npaBumo, 3amycTuTth cep/iiie MOKHO, HAaHECS CHIIBHBIN yap B CeperHy TPYAUHBI U IPOIOTIKIB
HapyXHbIH Maccaxk cepana. [lokasarenem mpaBHIIBHOTO Maccaxka cepina OyayT MyJIbCOBBIE TONMYKH Ha
COHHOW apTepuH, CYXCHHE 3PAayKOB W TOSBICHUE CAMOCTOSATENBHOTO IbIxaHus. [locie mosiBieHwUs
cepAneOneHnss W JBIXaHWS TIOCTPAJaBIIEr0 HAIO0 CPOYHO TOCHHTAIM3MPOBATh. | OCTIMTAIM3AIIUH
MOJJIeXKAT BCE JIMIA, TOMYYUBINUE AJIEKTpoTpaBMy. OHHM JOJDKHBI COOJIIOMATH CTPOTHH TOCTENHHBIN
PEXUM, HAXOUTHCS MO/ HAOMoeHneM Bpada. OKa3pIBasi MEPBYIO TIOMOIIb OOIBHBIM C YJIEKTPUISCKUMHU
0’KOTaMH, B COOTBETCTBHH C MIPaBIJIAMU OKa3aHUs IEPBON TOMOIIH MPH TEPMUYECKHUX O0KOTaX, a TaK XKe
MIPOBECTHU TPAHCIOPTHYIO MMMOOMIN3aNui0 (00e3aBrkruBanue). [lepenpaBisioT UX B CTallMOHAp BCET/IA B
MOJIOKEHUU JIeXkKa, HECMOTPS Ha KaXKyIIeecs: yJOBICTBOPUTEIHHOE COCTOSIHHE.

Obopydosanue u mamepuaivi:

OOyunThCsl HaBBIKAM OKa3aHUs MepBoi oMoy Ha TpeHaxkepe «Maxkcum I11-01», nepeBsizounsie
CpEeACTBA, IIUHBI.
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OnucaHue TpeHaxepa
Tpenaxep «Makcum I1I-01» npenHazHaueH st 00yueHUs] HABbIKAM CEPJCYHO-JIETOYHONW U MO3TOBOM
peaHnMaLuH.
TpeHaxep NpOBOAUTH CIIEAYIOIINE MAHUITYJISALUU:
® HENpPsIMOM Maccaxx cepaua;
® HCKYCCTBEHHYIO BEHTHUJISIIIUIO JIETKUX CIIOCO0AMH «H30 PTa B POT» U «U30 pTa B HOCY» (B JATBbHEHUIIIEM
UBJI);
® IMUTHPOBATh COCTOSIHUE TIOCTPAIaBLIETo (I1yJIbC, 3paukH U T. J1.); HAJIOKEHUE )KT'yTOB, MOBSI30K U ILIUH;
® TPAHCIOPTUPOBKY MOCTPaIaBIIETO.
Konrponuposars:
® [IPaBUJILHOCTb IOJIOKEHHUSI TOJIOBBI U COCTOSIHUE MOSICHOTO PEMHS;
® IPaBUJILHOCTb IIPOBEEHUS HETIPSMOI0 Maccaxa CepALa;
® JOCTaTOYHOCTh BO3JYLIHOTO IMOTOKA npu nposeaeHuu MBJT;
® IPaBUJIBHOCTH POBEJEHUS TECTOBBIX PEKUMOB pEaHUMAIIMU IOCTPAJABLIErO OJHUM WIH JBYMS
criacaTessiMu;
® COCTOSIHME 3pAauyKOB Y IIOCTPaJIaBLIETO.
Tpenaxep CHaOXeH »SJIEKTPOHHBIM IYJIBTOM KOHTPOJS, C TOMOIIBIO KOTOPOTO OMpeesiercs
IPABWIBHOCTb IOJIOKEHUH T'OJIOBBI, COCTOSIHUE MOSICHOIO PEMHS, JOCTATOYHOCTh BJIyBa€MOI'O BO3AYXa,
YCWJIME KOMIIPECCUM, NPABUJIBHOCTh TOJOXKEHHS PYK IpPU HENPSIMOM MAacCaKe MPaBUIbHOCTh
IPOBEJCHUS pPEaHMMAallMM OJHUM WJIM JIByMSl cCHacaTejsiMH, COCTOSIHUE 3paudKoB I1OCTpPaJaBIIEro,
NOsIBJIEHUE NyJibca. TpeHaxkep MOKHO HCIIOIb30BATh B TPEX PEKUMAX:
1. «y4eOHBII» — UCHOIAB3YeTCs ISl OTPAOOTKH OTAEIBHBIX 3JIEMEHTOB peaHUMalllH;
2. «TECTOBBI» — PEXKUM pEaHUMAIUU OJIHUM CIIacaTeseM;
3. «TECTOBBIN» — PEKUM PEaHUMAIIMH IBYMS CIIACATEIISIMHU.
[Tocne npaBUIIBHO MPOBEAEHHOTO KOMILIEKCA pEaHUMALlUK TPEHAXKEP aBTOMATUUYECKH «0KHBAET»:
HOSIBJISIETCS ITyJIbC HA COHHOM apTepuu, 3BYKOBBIE CUTHAJIbI, CYXKAKOTCS 3pauky MOCTPaJaBIIETO.
Hacrtennoe Tabmno sBnsercs n300pakxeHreM TOpca YeJI0oBeKa CO CBETOBOW CUTHAIM3AIUEH 1eHCTBUH O
Peannmarnium nocrpanasiiero. Tabiio mogkaoyaeTcs K 3J€KTPOHHOMY MYJIbTY KOHTPOJIS ¢ IOMOIIIbIO
pPa3beMOB, PacOI0KEHHBIX Ha 3aJJHEN MaHEeIu MyJIbTa, U O3BOJISIET HATJISAHO IEMOHCTPUPOBATH
npoiiecc peanuManu. [luranue Tpenaxepa ocymectpisgercs ot cetu 220B (50I'y) uepes cereBoit
aZlanTep UM OT ABTOHOMHOT'O MCTOYHHMKA OCTOSHHOTO ToKa 12—14 B yepe3 pa3bem Ha
MyJIbTe U Kabenb, mpuiiaraeMele K TpeHaxepy. TpeHnaxep umeet Bec He 6onee 10 kr.

Texnuka 6e30nacnocmu npu_eulNOJIHEHUU 1a00PAMOPHON_padombl:

1.byapTe BHUMATENIbHBI, TUCIUIIMHUPOBAHHBI, OCTOPOKHBIL. TOYHO BBIOJIHSANWTE YKa3aHHUS.

2. Pacnonaraiite mpuOopsl , MaTepHualibl, 000pyA0BaHUE HA pad0YeM MECTE B TOPAJIKE, YKa3aHHOM
YUUTEIIEM.
3.He nepxwute Ha paboueM cToJie MpeAMEThI, He TPeOYIoIMecs A7 BHIOTHEHUS 3aaHusl.
4.Ilepen Tem, Kak NPUCTYHNUTHh K pabOTe TIIATEIbHO H3Y4UTe €€ OMHMCaHUE, YSACHUTE XOA eé
BBITTOJIHEHHUSL.
Ilpakmuueckan yacmp:
[lopaxxeHnslii Oe3 co3HaHus, OJeAeH, JbIXaHHE M MYJIbC OTCYTCTBYIOT. Ha Hem nexuT oOGOopBaHHBIM

MIPOBOI.

Bauw ouaenos u oeticmeusi:

—93JIEKTPOTPaBMa; MOPAKEHHE THKETIOE;

—0CBOOOIUTH TIOPAKEHHOTO OT JICHCTBUS TOKA U HEMEJJIEHHO MIPUCTYIHTH K TPOBEICHUIO HEMPSIMOTO
Maccaka cep/illa ¥ UICKyCCTBEHHOUN BEHTHIIALINY JIETKUX OJJHUM U3 CIIOCOOOB («H30 pTa B POT», «M30 pTa
B HOC») /10 TOSIBJIEHUSI CaMOCTOSITEIbHOTO JIbIXaHHWS M BOCCTAHOBJIEHUSI CEPACYHOU JESITeTbHOCTH.
Corpetb nopa)keHHOr0. JBaKyallusi B IEPBYIO 0Yepe/ib Ha HOCUIIKAX, JIeXKa.

[TocTpamaBmnii JIEKUT HA CHUHE; KOXKa W CIM3UCTBIE OJICHBIC, NBIXaHHWE TSDKEIIOEe; YEepThl JIMIA
3a0CTPEHBI, J1O0O XOJOIHBIA, MOTHBIN; BUIUMBIX MOBPEKICHUHN, PaH, KPOBOTEUCHUS HET; MYJIHC YaCThIH,
MIPEPBIBUCTHIN; JIEBAs HMKHSISI KOHEYHOCTh PACoiO’KeHa HEeCTECTBEHHO, Ha BHJT — YYTh KOPOYE MPABOIA;
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3aMETHBI YTOJNIIIEHUE M TPHUITYXJIOCTh B CPEIHEN TpeTH Oenpa; MpH OIIYNbIBAaHUH TOJ| MajibllaMd — II0-
CKpUIIbIBAaHUE (KPETIUTAIINS ).

Baw ouaernos u oeticmeus.

— 3aKPBITHIN ITEPeJIoM Oeipa B CpeHEH TPETH, IPU3HAKK OOJIEBOTO III0Ka;

BBeCTH 00e3001MBaromee M3 INMPUIA-TIOOWKA; 1aTh ropsdyee OOWIBHOE IMHTHE, OYECHb OCPEKHO
MPOBECTH HWMMOOWIM3AINIO JICBOH HIDKHEW KOHEYHOCTH, OOE3/IBMKMB €€ B TpEeX CycTaBax —
TOJICHOCTOITHOM, KOJICHHOM, Ta300€IPEHHOM, MPEIBAPUTEIFHO HAIOXKUB TYT'YIO CIIUPATIBHYIO MOBSI3KY Ha
0ellpo; IBaKyHUpOBaTh B TIOJIOKEHUH JICKA.

Jlis mpoBeeHHsI MPAKTUYECKUX 3aHATUH CIeNyeT: MOJ0KUTh TPEHaXXep FOPU30HTAIBHO, MOJKIIOUUTh
amantep K cetu 220B (50I'm) uiam K MCTOYHMKY MOCTOSIHHOTO Toka 12 B. BxumrounTs TymOnep mnopayu
IUTAHUS, PACHOJI0KEHHBIA Ha 3aJHEH MaHeIu 3JIEKTPOHHOIo MmynbTa. IIpu 3TOM Ha MyJabTe BKIHOUUTCS
3€JIEHBI CUTHAN «BKJ. CETb», a TAKXE KpaCHbIE€ CBETOAMOMbI, CUTHAIM3UPYIOIIME O TOM, YTO IIOSC
IIOCTPAJABILIEro HE PACCTETHYT, a IOJOBa HE 3alpOKHHYTa (aHAJOrMYHbIE CUTHAJIbl HAa HACTEHHOM
tabi0). Tpenaxep «Maxcum I1I-01» ucnonb3yercs B Tpex pekumax.

Tpeoosanus k ohpopmienuio 1a00pamopHoil padomvl u omueny:

Otuer no paboTe 10JKeH B ce0sl BKIIIOYATh!
® 11eJ1b paboTHI;
® OIHCaHKE UCXOJIHOTO COCTOSIHUSI MaHEKEHa,;
® ONHMCaHUE PUEMOB peaHNUMAIINH;
® OICHKY (P PEKTHBHOCTH PEaHUMAIIHH;
e BBIBOJIBI 10 PadoTe.
Konmponvuvie gonpocut :

1. 3HaueHue 3HaHUI NPUHIUIIOB OKa3aHUS [IEPBONM MEAUIIMHCKONW MOMOLIY NPU YPE3BbIYalHbBIX
CUTyalUsX.

2. OcHOBHBIE IPUHILIMIIBI OKAa3aHMsI IEPBOY MEIUIIMHCKOM ITOMOIIH?

3. Kakue noTeHuuanbHple OMIACHOCTH MOT'YT IIPUBECTU K HECYACTHOMY CIIy4ar0?

4. Oxo0ru u npaBuJia OKa3aHUs MEepBOM MOMOILH MPH 0KOrax (onpenenenue, kiaccudukanus,
oTpeieIeHne CTENeHU U IUIOLIAa/Id OXKOra).

5. KpoBoTedenus u npaBuiia OKazaHus IEPBOM OMOIIY TP KPOBOTEUCHUSX.

6. DneKTpoTpaBMa U IpaBUJia OKa3aHUs NEPBOW MOMOIIM MPH JIEKTPOTpaBMax (OHATHE, MEXaHU3M
MOPaXEHUSI dJICKTPUUECKUM TOKOM).

7. CepaeuyHo-1ero4yHas peaHuMalus.

8. BeIBUXH, IEPETIOMBI U ITpaBWJIa OKa3aHUs IEPBOM MOMOLIY ITPH BBIBUXAX U NEPEIOMAX.

9. Illok n npaBuiIa OKa3aHUs MEPBOM MOMOILYU IIPA COCTOSTHUY IIOKA.

10. IIpaBuna oka3aHus NEPBOI MOMOIIU IIPU MOPAKEHUH IIEKTPUUECKUM TOKOM.

11. O6MOpOK U MpaBuIia OKa3aHUs TIEPBOM MOMOILM IPU COCTOSTHUHM 0OMOpOKa.

12. ConHeuHsll y1ap ¥ IpaBUIIa OKa3aHUs [IEPBOM OMOIIY IIPH COJTHEYHOM yAape.

13. OOMopokeHHs U MTpaBHJia OKa3aHUs IEPBON MOMOIIM ITPU OOMOPOKEHUH.

14. OTpaBnenus u npaBuiIa OKa3aHUs MEPBOM OMOIIY ITPU OTPABJICHUSX.

Cnucok 1umepamypol:

Ocnosnas numepamypa

1.be3omacHOCTh KU3HEAEATENILHOCTH [ DNEKTPOHHBIN pecype] : yuebnuk nms 6akanaBpos / B.O. EceeB
[ mp.]. — DnexTpoH. TekcToBbie qaHHble. — M. : JlamkoB u K, 2017. — 453 ¢. — 978-5-394-02026-1.
— Pexxum poctyna: http://www.iprbookshop.ru/60384.html

2.be3omnacHocTh ku3HeneATeTbHOCTH : ydeOnuk / mox pea. E.WM. Xomoctopoit, O.I'. IIpoxopoBoii. -
Mocksa: U3narenscko-ToproBas koproparus «JlamkoB u K°», 2017. - 453 c. : tabxn., wi. - (YueOHbIC
n3nanus s 6akanaBpoB). - bubmmorp. B kH. - ISBN 978-5-394-02026-1; To xe [ D5eKTpOHHBIH pecypc].
- URL.: http://biblioclub.ru/index.php?page=book&id=450720 (08.08.2018).
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/Jlonoanumensvnan numepamypa

1.ITerpoB C.B. be3zonacHOCTh KHU3HEACIATEIBHOCTH [ DJIEKTPOHHBIN pecypc]: yueOHoe mocoodue/ Ilerpor
C.B.— DinekTpoH. TeKCTOBbIe naHHbIe.— M.: Y4ueOHO-METOAMYECKHUU IEHTP MO 0Opa3oBaHHWIO Ha
JKene3HoAopokHoM TpaHcmnopte, 2015.— 320 ¢.— Pesxxum pocryna: http://www.iprbookshop.ru/45247.—
OBC «IPRbooksy, mo maposro

2.Epemenko B.JI. be3omacHOCTh XH3HEACATEILHOCTH [ DIEKTPOHHBIN pecypc] : yueOHoe mocodue / B./I.
Epemenko, B.C. Ocranenko. — DneKTpoH. TeKCcToBbIEe AaHHble. — M. : Poccuiickuii rocynapcTBeHHBIH
yHHBepcuTeT mpaBocymusi, 2016. — 368 c. - 978-5-93916-485-6. — Pexum gocryma:
http://www.iprbookshop.ru/49600.html

3.CrrueB FO.H. be3onacHOCTh KU3HENEATEIIBHOCTH B UpE3BbIYAHHBIX CUTYaALUSIX [ DIEKTPOHHBINA pecypc]:
yueOHoe mocobue/ CerueB FO.H.— DnekTpoH. TeKcToBbIe naHHBbIe.— M.: DUHAHCHI W CTATUCTHUKA,
2014.— 224 c— Pexxum noctyma: http:// www.iprbookshop.ru/18791.— 5bC «IPRbooks», o mapo:to

JlabopaTopnasi pa6ora Ne 9

Tema: Ilo:kapHas 6e30acCHOCTH
Llenv padomot. [TproOpeTeHNe 3HAHUI U HABBIKOB 110 TIO’KaPHON 0E€30MMaCHOCTH.
Dopmupyemvle _komnemenuuu: YK-8.

Teopemuueckasn uacmo:

[Toxap — 3TO HEKOHTPOJIMPYEMBIN ITPOLIECC TOPEHHUS], PA3BUBAIOILUICS BO BDEMEHU U IPOCTPAHCTBE,
OTIaCHBIN /1711 JIIOJIe U HaHOCALIMM MaTepualbHbIN yiiepo.

[ToxkapHas 1 B3pbIBHasi 6€30I1aCHOCTh — 3TO CUCTEMA OPraHU3alMOHHBIX MEPONPUATHHA U TEXHUUYECKHX
CpEeZCTB, HalpaBJIeHHAas! Ha NPOPHUIAKTUKY U JIMKBUIALMIO [10’KaPOB M B3PbIBOB Ha IIPOU3BOICTBE.
[Toxxapel Ha IPOMBILUIEHHBIX IPEANPUATHIX, HA TPAHCIIOPTE, B OBITY MPEICTABISAIOT OOJIBIIYIO
OIACHOCTb IS JIFOJIeH ¥ IPUYMHSIOT OrPOMHBIN MaTepuanbHbli yiiep6. [loaToMy Borpockl obecrieueHust
MO’KapHOU U B3pBIBHOM 0€30M1aCHOCTH UMEIOT IOCy1apCTBEHHOE 3HaueHue. [1ojkapsl Ha MPOM3BOACTBE
BO3HUKAIOT I10 OIPEIEICHHBIM IPUYMHAM, YCTPAHEHUE KOTOPBIX COCTABIIIET OCHOBY BCEX MEPONPUSITUI
0 MOYKapHOU OE30MaCHOCTH.

OcHOBHBIE IPUYMHBI BOZHUKHOBEHUS T10Kapa:

e Hapymienue nopsaka XpaHeHHsI 10KapOOIIaCHbIX MaTepHaIOB;

e HapyiieHue TeXHOIOIHYECKUX PEeXUMOB paboThl 000PYAOBaHUS, BHI3BIBAIOLINX BEIOPOC TOPIOUYHUX
11apoB, Ta30B, KUIKOCTEH;

e HapyiieHue npaBuil 3KCIUTyaTalluy JIEKTPUYECKOTr0 000pYyI0BaHMsI, SIKCILIyaTalisl €ro B HEUCIIPaBHOM
COCTOSIHUU;

e HeoctoposkHoe o0OpaliieHne ¢ OTKPBITHIM OTHEM, Fa30BBIMH ITPHOOpamH;

e [[prMeHeHne HeUCTIPAaBHBIX OCBETUTEIBHBIX MPUOOPOB, AJIEKTPOINPOBOJIKA U YCTPOUCTB, AAIOIINX
UCKpEHHE, 3aMbIKaHUE U T. I1.;

e [leperpy3ka 2JIEKTpUYECKUX CETEM;

e CaMOBO3rOpaHue BEIIECTB U MaTepUasoB;

e KypeHue B HEyCTaHOBJIEHHBIX MECTAX;

e Hapymienue npaBuil moxkapHoi 0e30MacHOCTH PU MTPOBEIEHUHN OTHEBBIX paboT U JIp.

K onacubIM ¢akTopaM mokapa OTHOCATCS:

® OTKPBITHII OI'OHb,

® JICKDBI,

e MIOBBIIICHHAS TEMIIEPATypa OKPYKAIOLIEN CPebl U IPEIMETOB,

® TOKCUYHBIE IPOJAYKTHI TOPEHUS,

® B3pbIBBI,

® JIbIM,
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e MOBBIIICHHAs KOHIIEHTpAIUs KUCIOpO/Ia,

e (paKkTOpBI, MPOSBISIOIIMECS B pe3y/IbTaTe B3pbIBa (yIapHas BOJHA, TUIaMsl, 0OpyIIeHHE KOHCTPYKIUH).
[IpocTpaHCcTBO, B KOTOPOM pa3BUBAETCS MOKAP, MOYKHO YCIOBHO Pa3/IeiUTh Ha 3 30HBI:

e 3oHa ropeHus (o4yar mo)kapa) — 9TO YacThb MPOCTPAHCTBA, B KOTOPOH MPOTEKAIOT MPOLECCHI
TEPMUYECKOTO PA3JIOKEHHS UM MCIIAPEHUS TOPIOYMX BEUIECTB U MaTepHalioB B o0beMe audy3noHHOTO
dakena tuiamenu. JlanHas 30Ha MOXET OrPAHUYUBATHCS OTPAXKICHUSMHU 3J1aHUS, CTCHKaMU
TEXHOJIOTHYECKUX YCTaHOBOK, aIaparosB.

BHeurHuMM npu3HakamMu 30HbI AKTUBHOT'O TOPEHHUSI SIBJISIETCS HAJIMUYKE TUIAMEHH, a TAaK)Ke TJICIOIIUX UITU
pacKaieHHBIX MaTepHAJIOB.

e 30Ha TEIJIOBOIO BO3JIEHCTBUSL — 3TO MPOCTPAHCTBO BOKPYT 30HBI TOPEHUS, B KOTOPOM TemIiepaTypa B
pe3yibTaTe TemiooOMeHa JOCTHraeT 3Ha4yeHHH, BBI3BIBAIOIIMX paspyllaroliee BO3ACHCTBUE Ha
OKpY’KaloIIMe MPEAMETHI U OMACHBIX JJIS YeTOBEKa.

e 30Ha 3aAbIMJICHUS — 3TO YacTb IPOCTPAHCTBA, MPUMBIKAIOMIAs K 30HE TOPEHHUS U 3amoJIHEHHAs
JBIMOBBIMH Ta3aMH B KOHIIGHTPALMSAX, CO3JAIOIIMX Yrpo3y [UIS KH3HH U 370pOBbs Joneil. 30Ha
3a/IbIMIICHUS, B KOTOPOH BUIUMOCTD MPEAMETOB COCTaBIsAET 6-12 M, KOHIIEHTpAIUs KUCIOPOIa HE MEHee
17% 1 TOKCMYHOCTH Ta30B HE MPEACTABISET OINACHOCTH JUIS JIIOJAEH, HaXOIsAIuxcsi 0e3 CpelacTB
MPOTUBOABIMHOMN 3aIUTHI, CUNTAETCS 0€30MaCHOM.

BaxuelmuMu napameTpamu MokapoB, ONPEACIISIONIMMA YCIOBUS TOKAPOTYIICHUS, SBISIOTCS
Mo’KapHasi Harpy3Ka U CKOPOCTh BBITOPAHUS TIOKapHON HArpy3KHu.

[ToxapHast Harpy3ka — Macca BCeX MaTepHalIOB, HAXOAAIIMXCS Ha 00BEKTe, OTHECEHHAs! K TUIOIIA/IN oA
nomeneHus. Ecian marepualibl HAXOIATCS Ha OTKPBITOM BO3/1yX€, TO UX MAacCy OTHOCAT K IJIOIIAAH
MIOBEPXHOCTH.

CKopoCTb BBITOpAaHHUS [T0XKAPHOU HATPY3KU XapaKTepU3yeTcs MOTepeil MacChl TOPIOYUX MAaTEPUAIIOB C
€IMHUIIBI TIOBEPXHOCTH B €AMHUILY BPEMEHHU.

Hunamuxa pazeumus nosscapa

[TapameTpsl mokapa U3MEHSFOTCS BO BPEMEHH U IIPOCTPAHCTBE OT Havajla BOSHUKHOBEHUS J0 TIOJTHOM
JIMKBUAALMU. B mporiecce pa3BUTHs NoXKapa BBIACISAIOT 3 XapakTepHble (asbl:

I paza (cBOOOIHOTO pa3BUTHS ICB) — HaUadbHAs CTAIUs, BKJIFOYAIOIIAS TIEPEXO0 ] OT BO3TOPAHUS B TIOKAP
(1-3 mMuH) 1 pocT 30HBI ropeHus (5-6 muH). OOLIast MPOJOKUTENBLHOCTD 3TOi (a3bl — okoso 10 muH. B
nepBoi (aze ropeHreM oxsarbiBaeTcs 10 30% mokapHON Harpy3Ku.

II ¢aza (mokanu3amuu 1i70K) — cTagus OOBEMHOT0 pa3BUTHUA TIOXKapa, XapaKTEpHU3YIOIIAscs
CTaOMIBHOCTHIO MOXapa. OO0mas mpoaoIKUTENBHOCTD 3TOM (pa3el — okosio 20-30 muH. Bo BTOpO# daze
OPOMCXOJUT AaKTHUBHOE IIJJAMEHHOE TOpeHHe C MoTeped Macchl MoxapHOW Harpy3ku. CKopocTh
BBITOPAHHS HEMPEPHIBHO YBEIMUNBACTCS U IOCTUTAET MAKCHMAJIbHBIX BEITMUMH.

[T daza (MuKBHIALMM 17IMK) — 3aTyXarollas cTaaus noxapa. B tperseil haze ckopocTs BBITOpaHUs PE3KO
nasiaeT, MPOoIecC XapaKTePU3yeTCs TOTOPAHUEM TIICIONINX MaTePHaIoB U KOHCTPYKITHH.

B 3aBucumMocCTH OT BHJIa TOPSIIMX BELIECTB U MaTEPUAIOB MOXKaphl MOYKHO KJIacCU(UIIUPOBATh:

KJIacc «A» — TOpPEHHUE TBEP/IbIX BEIIECTB.

Al — ropenue TBEp/IbIX BELIECTB, COMPOBOXKIAEMOE TIACHUEM (YToJb, TEKCTUIIB).

A2 — TropeHue TBEP/IBIX BEIIECTB, HE COMPOBOXKIAEMBIX TIICHHEM (TTACTMACCA).

kJjacc «B» — ropenue ®HuJIKUX BELIECTB.

B1— ropenue *KuaKux BELIECTB, HEPACTBOPUMBIX B Bojie (OeH3UH, 3Gup, HePTENPOAYKTHI), CKMKAEMBIX
TBEP/IbIX BelecTB (MapaduH, CTEAPHH).

B2 — ropeHue ®UIKUX BEIICCTB PACTBOPUMBIX B BOJIC (CITHPT, TITHIICPUH ).

kiacc «C» — ropeHue ra3o00pa3HbIX BeliecTB (ObITOBOM Ta3, IpoIMaH).

kjacc «D» — ropeHue MeTasuios.

D1 — ropenue nerkux MeTaIoB, 32 HCKIIFOUYEHUEM ILEIOYHBIX (aTIOMUHUNA, MAarHUNA U UX CIIJIaBbl).

D2 — ropenue peako3eMeIbHBIX METAJUIOB (HATPUH, KaJIH).

D3 — ropenune MeTaiioB, COAECPIKAIINX COSAMHEHUS (METAJUIOOPTaHNYECKUE COSTMHEHHS, TUIPHUIbI).

kJjacc «E» — ropeHue 3nekTpoycTaHOBOK.

T'openue sewecms

B ocHoBe mokapa JeXHUT IMpolecc TopeHus. ['opeHne — 3TO XHUMHUYecKas peaklHs OKHUCICHHS,
CONPOBOXKAAIONIASICSA BBIJCICHHUEM TEIa, CBETa W MPOJYKTOB TOPEHHUs, OMACHBIX ISl 4YeJOBEKa WU
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OKpyXaromier cpeapl. s Toro, 4ToObI MPOU3OILIO BO3TOpaHHEe, HEOOXOIUMO B3aWMOJCUCTBUE TPEX
COCTaBJISIOLINX:

e ['oproune BemecTBa U MaTepHajbl — BELIECTBA U MaTEPUAIbI, CIOCOOHBIE K TOPEHUIO.

o VICTOYHMK 32)KUTaHUS — OTKPBITHIM OrOHb, XUMUYECKas! PEaKIlus, JIEKTPUUECKUI TOK, pacKaJCHHbIE
MPEeIMEThI, UCKPBI, CBETOBOE U3JIyUYCHHE.

e OKHCIUTENTh — KHUCIOPOJ BO3YyXa, TAJOTeHbI, a30THAsI KUCIIOTA, OKHUCIIBI a30Ta, cepa, Gpocdop.
[Ipouecc ropeHns xapakTepu3yeTcs MOBBIILIEHUEM TEMIIEPATYPbl U Pa3I0KEHUEM TOPIOYEro MaTepuala.
B nporiecce TemioBoro pasinokeHus 00pazyeTcs yrapHblid Ia3 WiH Jpyriue TOKCHYHBIC BEIIECTBA, a TAKKE
BBIJICJIICTCST OOJBIIOE KOJMYECTBO Teria. Bpemsi OoT Havana 3aKMTaHus TOPIOYEro Marepuana A0 €ro
BOCIJIAMEHEHUSI HAa3bIBA€TCS BPEMEHEM BOCIUIAMEHEHUS, KOTOPO€ MOXET COCTaBISATh HECKOJIBKO
mecsieB. C MOMEHTa BOCIUIAMEHEHUsI HauyMHaeTcs mnoxap. BelrecTtBa u marepualibl o ClocCOOHOCTH K
TOPEHUIO TIOJIPa3AeSI0TCs Ha!

® HEroproYHe — HECHOCOOHBIE K TOPEHUIO, TICHHUIO IMOJ JeHCTBUEM HCTOYHWKA 3aKUTaHUS (KaMEHb,
0eToH, Ke1e300€TOH).

® TPYAHOTOPIOYME — 3aroparoTcs IMOJA JEHCTBHEM HCTOYHMKA 3aKUTAHHUA, HO HE CIOCOOHBIE K
CaMOCTOSITEILHOMY TOPEHUIO Toclie ero ynajeHus (acganbToOeTOH, THIICOKAPTOH, MPOMHUTAaHHAS
AHTUNHPEHHBIMH CPEICTBAMU JPEBECUHA, I CTEKJIOIUIACTHUK).

® TOpPIOYKE — 3aroparoTCs OT UCTOUHUKA 3KUTAHUSI U MTPOJOJIKAIOT TOPETh MOCTE €ro yAaIeHHs.

[To arperaTHOMy COCTOSIHHIO Pa3IMYalOT: TOPIOYME Ta3bl, )KUJIKOCTH CIIOCOOHBIE K TOPEHHIO, TBEpIbIC
BEIIECTBA U TOPIOYHE MBLIH.

[Tpouiecc BO3SHUKHOBEHHS TOPEHUs OIpa3eisaeTcsi Ha HECKOJIbKO BHIOB:

e Benpblika — OpICTpoe cropaHue ra3onapoBO3AYIIHON CMECH HaJl TOBEPXHOCTHIO TOPIOYETO BEILECTBA,
KOTOPOE COMPOBOKIAETCSI KPATKOBPEMEHHBIM BUAMMBIM CBEUEHHUEM.

e BocnnameHeHne — IJIaMEHHOE TOPEHHE BEUIECTBA, WHULMHUPOBAHHOE HCTOUYHUKOM 32XKUTaHUS U
IIPOJOJDKAIOIEECS TIOCTIE €T0 YAAIEHUS.

e CaMOBO3rOpaHne — BO3HUKHOBEHHE YCTONYMBOIO FOPEHMS NPU BHEIIHEM HarpeBe.

e CaMOBOCINIAMEHEHUE — BOSHUKHOBEHUE YCTOMYNBOIO FOPEHUS B PE3YJIBTATE CAMOPA30IPEBA FOPIOYETO
BELIECTBA.

e B3pbiB — upe3BbIYaliHO OBICTpPOE TOpEHHUE, COIMpPOBOXKIArOIIEecss OOpa3oBaHUEM CHXKAThIX Ta3oB,
CIOCOOHBIX NPOM3BOJUTH MEXaHMUYECKYI0 paboTy. Bo3HuKaeT mpu HalM4yuu B3pHIBOONACHOM CpEIsl U
MMITyJIbCa TEIUIOBOM 3HEpruu (UCKpa, Tiamsl).

e TreHue — 6ecrulaMeHHOE TOPEHUE MaTepHraia MpHu CpaBHUTENBHO HU3KUX Temmeparypax (400—-600 °C),
4acTO COMPOBOXK/IAOIIEECS BbIIEJICHUEM JbIMA.

[To crenenu nmoxapHOi ONMAaCHOCTH TOPIOYME BELIECTBA XapaKTepU3YETCsl CIEAYIOIUMH apaMeTpaMu:

e TeMmepaTypa BCHBIIIKM — MHUHHUMAaJIbHAsI TEMIEpaTypa *HUIKOro TOPIOYEro BellecTBa, IPU KOTOPOH
HaJl €ro MOBEPXHOCTBbIO 00pa3zyeTcss CMech MapoB ATOM KHUJIKOCTH C BO3AYXOM, CHOCOOHas TOpeTh MpHU
[IOJTHECEHUH OTKPBITOTO UCTOYHHKA OTHS.

[Ipouiecc ropeHusi mpekpamaercs Imociae YAaleHUus OJTOro MCTOYHMKA. Temmeparypa BCHBIIIKU
UCIIONIB3YETCSl JJI XapaKTEPUCTUKH TOPIOUMX KHUJAKOCTEH M0 MokapHoW omacHocTd. [lo sTomy
MOKAa3aTeII0 TOPIOYHE )XKUIKOCTH JISIATCS Ha JBa Kiacca: JerkoBocmiamensitontuecs (JIBX) — ¢
TEMIEpaTypoil BCIBILIKY MeHee uin paBHoU 61 °C (OeH3MH, STUIIOBBIM cupT, aneToH) u roproune (17K)
— ¢ TeMrieparypoit Bcobimku 6omnee 61 °C (macno, Ma3yT, popMalivH).

e Temmeparypa BOCIUJIaMEHEHHUSI — HavWMeEHbLIas TEMIEpaTypa BeIlecTBa, MpPU KOTOPOMl BELIECTBO
BBIIETISIET TOPIOYME Mapbl W ra3bl C TaKOW CKOPOCTHbIO, YTO MPH BO3JAEHCTBUM Ha HUX HCTOYHUKA
3a)KUTaHUsI HA0JI0/1aeTCsl BOCINIAMEHEHHE.
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e TeMmneparypa caMOBOCIUIAMEHEHUSI — HAaWMEHbIIAsl TeMIEpaTypa OKpYKaroIEeH Cpebl, MPH KOTOPOU
Ha0JII0/1aeTCsl CAaMOBOCINIAMEHEHHUE BELECTBA.

Huxunit HKIIB (Bepxnuit BKIIB) KoOHLIEHTpalMOHHBIM IIpenen pacupoCTpaHEHUs IUIAMEHH —
MUHHUMaJIbHOE (MakCHUMaJIbHOE) COJepKAaHUWE TOpPIOYEero BEIEeCTBAa B  OJHOPOJHOM CMecH ¢
OKHUCJIUTEIBHON CPESIOi, IPU KOTOPOM BO3MOKHO PacHpOCTPaHEHHUE IJIAMEHU 110 CMECH Ha J11000¢e
paccTOsIHUE OT UCTOYHUKA 3aKUTAHUS.

Knaccudukanmm TeXHOIOTHYECKUX CPell, 30H, 3JaHUI U IIOMEIIEHHH M0 B3PBIBO- U TIOXKAPOOIACHOCTH:
Knaccugukanuss TEXHOJOIMUECKUX Cpel M0 IOXKApOB3PHIBOOIACHOCTH M IOXAPHOH OMACHOCTH
IPOBOJUTCS JAJIsl ONpeseneHuss 0e30MacHbIX MapaMeTpoB BEAEHMs TEXHOJIOrMuyeckoro mpouecca. IIpu
9TOM BBIACIAIOT CIEIYIOIINE BUIBI CPEL:

[ToxkapoonacHas cpeipa — 3TO cpela, B KOTOPOM BO3MOXKHO OOpa3oBaHUE rOproded cpenbl, a Takke
HOSIBJICHUE UCTOYHHUKA 3aKUTaHUs JOCTATOYHONW MOIIHOCTH ISl BOSHUKHOBEHMSI 110XKapa.
[o>xapoB3pbIBOONIACHAS CpEla — 3TO Cpefia, B KOTOPO BOZMOXKHO 00pa30oBaHNE CMECEeil OKUCIUTEINS C
['oprounmu razamu, napaMu JIETKOBOCILIAMEHSIOLIUXCSL )KUAKOCTEN, TOPIOUNMHU a3pO30JIIMU U TBLISIMHU.
[Ipu nosiBneHuM B TakoW cpelie HICTOYHMKA 3aKUTaHUs BOZMOXKHO MHUIIMMPOBAHUE [10>Kapa WK B3pbIBa.

B3pbiBoomnacHas cpena — 3T0 cpena, B KOTOPOW BO3MOXHO OOpa3oBaHME CMECEl BO3/yXa C TOPHOYUMHU
razamu, IDapaMd JIETKOBOCIUIAMEHSIOIIMXCS KHUAKOCTEH, TOPIOYUMHU OJKUIKOCTSIMH, TOPIOYUMHU
a’po30JIAIMM M TOPIOUMMHU TBUIIMU WIKM BoJIokHamMu. OOpa3oBaHHasi CMeCh IpU ONPEIEIICHHOU
KOHIIEHTPAIlUU TOPIOYEr0 BEIIECTBA U TOSBICHUUM HCTOYHHKA 3a)KUTAHUS CIIOCOOHA B3PBHIBATHCS.
[Toxxapobe3omnacHas cpea — 3T0O cpefia, B KOTOPOU OTCYTCTBYIOT TOprOYast cpelia U (UIH) OKUCITUTEIb.
Knaccudukanus noxxapoonacHbIX U B3pbIBOOIIACHBIX 30H MPOBOIUTCS JAJIsl BRIOOpA UCTIOTHEHUS (CTEICHH
3aIIUTHI) AIEKTPOTEXHUUECKOTO U APYroro 000pyI0BaHUS sl 00€CIIeUeHUs TT0KaPO- B3PBIBO-
0€30MacHOCTH B YKa3aHHOH 30HE. BBIAENAIOT Ce1yroIre 30HbI:

e [I-l — 30HBI pacmojOX€Hbl B MOMEUICHHUSIX, B KOTOPHIX OOpaIAlOTCS TOPHOYME KUIAKOCTH C

Temrneparypoii Benbiku 61°C u 6osnee;

e [I-1] — 30HBI pacnoI0KEeHbI B TOMELIEHUSAX, B KOTOPBIX BBIIEISIOTCS TOPIOYUE MBUTH WU BOJIOKHA;

e [1-Ila- 30HBI pacroi0KeHbI B TOMEIICHUSIX, B KOTOPBIX 00paIaroTcs TBEp/Ible TOPIOYNE BEIIECTBA;

e [I-l1l - pacnionoxeHHbIE BHE 3/1aHUM, COOPYKEHHM, CTPOEHUI 30HBI, B KOTOPBIX 0OpaIlatoTcsl TOprovne
KUAKOCTHU ¢ TemrnepaTypoid Benblku 61 °C u Oosnee min 1ro0ble TBEp/Ible TOPIOYNE BELIECTBA.
Knaccugukanus 3aaHuil, coOpyXeHUM, CTPOCHMH M TOMELIEHUH MO IMOXKapHOM M B3pBIBOMOXKAPHOM
OMACHOCTH MPOBOJIUTCS M BBIPAaOOTKM TpeOOBaHMNH K YCTPOMCTBAM MOXApHOW CHUTHATU3alMH,
OCHAIIIEHUIO CPEICTBAMH M0KAPOTYLIEHUS U YCTAHOBJICHUIO IPABUII MTOKAPHOM O€30MacHOCTH.

Hcxons M3 IMOXKApOOINACHBIX CBOWCTB BEIIECTB M MAaTE€pHAJIOB, HAXOMAIIUXCA B TIOMEUICHUH, HX
KOJIMYECTBA U YCIIOBUN MPUMEHEHMSI, BCE TOMEILEHHUS 110 B3PbIBO- U MOKaPOONACHOCTH AEJATCS Ha ISITh
Kareropuii. B3psiBonoskapoonacHas kateropusi A: Mpou3BOJACTBA, CBA3aHHbIE C PUMEHEHUEM TOPIOYUX
ra3oB, JETKOBOCIUIAMEHSIOMIMECS >KUJIKOCTEH C TemIeparypoil Bemblkd He Oosiee 28 °C B TakoMm
KOJINYECTBE, YTO OHU MOTYT OOpa30BbIBaTh B3PHIBOOMACHbIE cMecH. I[Ipm HMX BOCIJIaMEHEHUH
pa3BuBaeTcs M30BITOYHOE JaBJC€HHE B3pbIBA B MOMEIIEHWH, KoTopoe mpesbimaer 5 klla. K aToit
KaTeropuu TaKKe OTHOCSTCS IMOMEIICHUS, CBSI3aHHbIE C TPUMEHEHHEM, CIIOCOOHBIX B3pPBIBATHCS U TOPETh
IIpY B3aUMOJEHCTBUM C BOJOH, KHCIOPOJIOM BO3/lyXa WU IPYT C JPYrOM BEIIECTB B TAKOM KOJIMYECTBE,
YTO U30BITOYHOE /IaBJIEHUE B3pbIBA B MTOMeIlleHUH NpeBbIiaet 5 klla.

K oObektam [aHHOM KaTeropum MOXKHO OTHECTH HedTenepepadaThIBalOIINEe W XUMHYECKHE
npennpusaThs, uexa (padpuk UCKYCCTBEHHOTO BOJIOKHA, CKJIa(bl O€H3MHA U JIp.

BspsiBonioxkapoonacHass kateropuss b: mpou3BOACTBa, CBS3aHHBIE C NMPUMEHEHHEM TOPIOUYMX MBUIEH U
BOJIOKOH, JIETKOBOCIIAMEHSIOLIUXCS JKUIKOCTEH C Temmeparypoil Bcmblmiku Oonee 28 °C, roproumx
KHUJIKOCTEH B TAKOM KOJIMYECTBE, YTO OHU MOTYT 00pa30BHIBaTh B3PHIBOOIIACHBIE CMECH.
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[Ipu ux BocIIaMEHEHUH Pa3BUBAETCS M30BITOYHOE JABJICHHE B3pHIBA B IMOMEIIECHHUH, MPEBHIIIAONIEE 5
k[la. K oObekTaM 3TON KaTeropuu MOKHO OTHECTH I1eXa MPUTOTOBJICHUS U TPAHCTIOPTUPOBKHU YTOJbHOU
IBUTU U IPEBECHON MYKH, 11eXa 00pabOTKH CUHTETUYECKOrO KaydyKa U Jp.

[ToxxapoonacHast kateropus B: mpoun3BojacTBa, CBA3aHHbIE C MPUMEHEHUEM TOPIOYUX U TPYJHOTOPIOYUX
KHUJKOCTEH, TBEPBIX TOPIOUUX U TPYJHO FOPIOYMX BEUIECTB, CIIOCOOHBIX MPU B3aUMOACHCTBUHU C BOJIOM,
KHCJIOPOJIOM BO3/yXa UJIH JIPYT C IPYrOM TOJIBKO FOPETh MPU YCIOBUH, YTO IOMELIEHUS], B KOTOPBIX 3TUX
BEIIECTBA HAXOATCsA, HEe oTHocATcs K kareropuwsiM A win b. K oObekTam 3TOil Kareropuu MOXKHO
OTHECTH JIECONMIIbHBIE, IepeBO0OpadaThIBAIOIINE, CTOISPHBIC 1€Xa, 11eXa TeKCTUILHOTO IPOU3BO/ICTBA.
[loxxapoonacHast karteropus I': mpou3BOACTBa, CBSI3aHHBIE C NPUMEHEHUEM HETOPIOYUX BELIECTB U
MaTepuasoB B ropsYeM, PACKaJICHHOM HJIM PACIJIaBJICHHOM COCTOSIHHH, IPoLiecc 00pabOTKH KOTOPBIX
COTMPOBOXKAAETCSA BBIJCICHUEM JIyYUCTOTO TeIla, UCKP U IUlaMeHH. Takke BO3MOXKHO MPUMEHEHHE
TOPIOYMX T'a30B, KHUAKOCTEH U TBEPIbIX BEIIECTB, KOTOPbIE CXKUTAIOTCA WM YTUIU3UPYIOTCA B KayecTBe
torinBa. K o0bekTaM 3TOW KaTeropuu MOKHO OTHECTH TEPMUYECKHE 11€Xa, KOTEIbHbIE, MPEANPUATHS
METAIIIOOPa0OTKH.

[loxxapoonacHast kareropus Jl: ImpoW3BOJACTBA, CBA3aHHBbIE C NMPUMEHEHHEM HETOPIOYMX BEILECTB U
MaTepUajoB B XOJOJIHOM COCTOSHUU. OnpeieneHne KaTeropuil MoMeIIeHUi cielyeT IPOBOAUTD ITyTEM
MIOCJIEIOBATENBHON MPOBEPKH MPUHAIICKHOCTH IMOMEIICHNS K KaTeropHusiM OT Haubosiee omacHou (A) kK
HauMeHee onacHoit (/).

Ilepsuunsie cpedcmea noxcapomyuieHus .

Jis nokanu3alMy WM JIMKBUIAIMM 3aropaHvs Ha HAYalJbHOM CTaguM HCHOJB3YIOTCS MEPBUYHBIC
CpeacTBa MmoXkaporylieHus. [lepBuyHble cpeAcTBa MOKAPOTYIIEHUSI OOBIYHO MPUMEHSIOT 10 MPHOBITUS
nokapHou kKoMaHbl. [lepBUyHbIE CpeCTBA MOXKAPOTYLICHHS MOAPA3ACISIOTCS Ha CIEAYIOIINE THUIIbL:

1) nepeHoCHbIE U NTEPEABUKHbBIE OTHETYILINUTENH;

2) nokapHbIi KpaH;

3) nokapHbIil HHBEHTAPb;

4) acOecToBbIe M OPE3EHTOBBIC TOKPBIBAJIA JIJIST M30JISAIIMN OYara BO3rOPaHUs.

Hoowcapnuorit wygum.

Jlng pasmeleHuss NMEPBUYHBIX CPEACTB OTHETYLIEHWS B 3[JaHUSAX W IOMELICHMSX YCTaHABJIMBAIOT
HOXKapHbIEe IIUTHI, HA KOTOPBIX pa3MEINAIOT OTHETYLIUTEIN W MOXKAPHBIM HMHBEHTaph (JIOMBI, Oarpsl,
TOTIOpPBI, BeApa, MOKpbIBaja). PgaoM co LIMTOM YCTaHABIMBAETCS SIIUK C IECKOM U
JIoraTaMH, a TakKe 00o4ka ¢ Bojgor oobemoM 200-250 1.

NOXAFPHBIM LLIAT

[ToxapHble NUTHI Pa3MEIIAOT B CIETYIOIIUX CIyqasx:

ecclIM TIOMEIIEHUS He 000pylOBaHbl BHYTPEHHMM IPOTHBOMNOXAPHBIM  BOJOIPOBOJOM U
ABTOMATUYECKUMHU YCTaHOBKAaMHU MOKapOTYILIEHUS;

® eClli Ha TEPPUTOPUN NIPEITPUITUNA, HE UMEETCSl Hapy>KHbIN IPOTUBOMOXKAPHBIN BOJOMPOBO/;

® €CIIM HapyXXHbIE IIOKapHbIE BOJOMCTOYHMKM YJIAJIEHbl OT 3/aHUN, HapYXHBIX TEXHOJOTMYECKHX
YCTAHOBOK IpEeANpHUATHIA Ha paccTosHue 6osee 100 m.

[ToxapHblli UHBEHTAph NIPUMEHSIOT HA CTaUU pa3sBUTUA IoXkapa. JIoMm, TONOp, YHHUBEpPCAIbHBIN KPIOK
UCIOJIB3YIOT I pa3pyLlEHUs FOpsIIMX KOHCTPYKIMM, BCKPBITUS ITyTel sBaKyanuu. barop npuMmensercs
JUI W3BATHS M3 30HBI TOPEHHsI HamOosee IEHHBIX BeIIeH, yIaleHHs M3 Hee TOpsIIUX IMPEeIMETOB.
AcbecToBble U Ope3eHTOBBIE IMOKpbIBaJa MPEIHA3HAYEHBl A M30JSIMMU O4ara TOpPEeHus OT JOoCTyma
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BO3/1yXa, HO TIPUMEHSIOTCA JUIIb TNpH HeOOJIbIIOM oyare TropeHus. Beapa wucnonb3yrorcs ams
OTHeranieHus: BoAou. Jlonmarsl IpUMEHSIOTCS Il TOKPBITHS Oo4Yara necKoM, 3eMJIEH.

Oznemywumenu

Orserymureny mpelHa3HayeHbl 7S JTUKBUIAUU HEOOJBIIUX 0YaroB TOPEHUs A0 MPUOBITUS MOKAPHOU
KOMAaH/Ibl.

B 3asucumocmu om odvema u cnocoba 0ocmagku K mecmy 3a20paHusi 0ZHe2ACUmenbHO20 Geujecmea
OTHETYIIUTEIIM MOTYT ObITh THepeHocHbIMU (10 20 nutpoB), nepeaBwxkubiMu (oT 20 mo 400 1) u
craunoHapueiMu  (6onee 400 ). IlepeHOCHBIE OTHETYIIMTENM MOTYT OBITH pPYYHBIMH (TIpH
MCIIOJIb30BAaHUU HAXOJATCS B PyKax YeJIOBEKa), paHLEBbIMU (IIPU MCIIOJIB30BAHUM HAXOMSATCS 3a CIIMHOU
yelioBeKa) WM 3abpachiBaeMbIMH (MPU MCIOJIB30BaHUU 3a0pachIBAIOTCS YEIOBEKOM B 30HY TOpPEHUSs).
B 3aBucumocTH OT TPHUMEHSEMOIO OTHETYIIANIer0 BEHIECTBA OTHETYIIMTENU Pa3AelsioTCA:
e soanbie (OB):

e nieHHbIe: Bo3aymHO-TieHHbIe (OBII) 1 xumuaecku-nennsie (OXII)

e niopoukoBsie (OI1):

e razoBeble: yriekucnotueie (OY) u xnagonossie (OX)

e xomOuHnpoBanHbie (OK), ¢ 3apsmamu pasHbIX OTHETYIIAIIMX BEUIECTB (HAIpUMep, MeHO0Opa3yomuii
U TOPOUIKOBBI COCTaB), IMOMEIICHHBIX B JBYX €MKOCTSAX. TakKe OrHETYIIMTEIHM MOTYT OBbITh
nepe3apsiKaeMbIMH  (BOCCTaHABIMBAaEMbIe) W HEMepe3apsskaeMbIMU  (Pa30BOTO  MCMOJB30BaHMs). B
PYYHBIX OTHETYIIUTEIISIX OCHOBHBIMU KOHCTPYKTUBHBIMH YaCTSIMH SIBJISIFOTCSI:

e 0aJUIOH JIJIsl OTHETaCUTEIBHOTO BEIIECTBA;

® 3arOpHO-IIyCKOBOE YCTPOMCTBO JUIsl BBINYCKAa HAapyKy M HaIlpaBJICHHS B HY)KHYIO CTOPOHY IIOTOKa
OTHEracUTEIbHOIO BELIECTBA;

e MeXaHHM3M YAaJeHMs U3 OalJloHa ero COAEPKUMOIrO IyTeM CO3JaHHs BHYTPEHHETro H30BITOYHOTO
JaBJICHUS,

e yeKa JUIsl IPe0TBPAIllEHUs CIIy4aiilHOTO cpadaThlBaHUsl OTHETYIIUTEIS.

Obopydosanue u mamepuanvi:

[ToxxapHbIli MHBEHTaph, BOJOPa30OpPHBIN KpaH; KOTOPBIM HAaXOJATCS B CHEIUAIbHBIX MIKadax (mkad

I[1K); B 3aBHCHMOCTH OT MIPUMEHSIEMOT0 OTHETYIIIAIIETO BEIIECTBA OTHETYIIUTENH:

- Boansie (OB):

- neHHsie: Bo3aymHo-neHHbie (OBII) n xumnyecku-nennsie (OXII)

- noporukosslie (OI1):

- razoBble: yraekucioTHele (OY) u xnagonossie (OX)

- kombuHupoBanHble (OK), ¢ 3apsiiaMu pa3HbIX OTHETYIIANMX BEIIECTB (HampuMmep, NeHoo0pa3yomuil u
MOPOIIKOBBIN COCTaB), MOMEIIEHHBIX B IBYX €MKOCTSIX.

Texnuka 6e30nacnocmu npu eblNOJIHEHUU 1a00PAMOPHOIL_pPadombl:

1.ByasTe BHUMATEIbHBI, AUCHUIIIIMHUPOBAHHBI, OCTOPOKHBI. TOUHO BBINOJIHANTE yKa3aHUS.

2. Pacnonaraiite npuOopsl , MaTepuanbl, 00OpyJOBaHHWE Ha paboyeM MecTe B MOpSJIKe, YKa3aHHOM

YUUTETIEM.

3.He nepxxwurte Ha paboueM CTOJE MPEAMETHI, He TPEOYIOIIUEeCs AJis BHITIOTHEHUS 3aaHMUsL.

4.Ilepen TeM, Kak MPUCTYIUTh K paboTe TIIATEIbHO U3YUYUTE €€ ONUCAHUE, YSICHUTE X0JI €€ BBIITOJIHEHUS.
Ilpakmuueckaa uacmy:

Paccmompems u uszyuumov npaga u 00A3aHHOCMU PAOOMHUKA OPZAHU3AUUU 8 001ACHMU NOMCAPHOU
be3onacnocmu.

® IIpaBuUIIa MMOJB30BAHMS JIEKTPOYCTAHOBKAMH U AJIEKTPONIPUOOpaMu;

® IIpaBuUJIa XpaHEHUS JIETKOBOCTUIAMEHSIIONITUXCS BEIIECTB;

® TIOPSAJIOK OMOBEIICHUS U CXEMY ABaKyalllH MPHU MOXKape;
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® MECTa PACIIONIOKCHHS OTHETYIINUTENEH U APYTUX CPEACTB TYLIECHUS I0KapOB M IIPAaBUJIA MOJIB30BAHUS
UMU;

® CBOM 00s3aHHOCTH M MOPSIOK ACHUCTBUHN IIPH MOXKApeE.

OO0s3anHOCTH pabOTHUKA TIO COOJIIOJIEHUIO TPeOOBAaHUN TOXKApHOW OE30MaCHOCTH JIOJDKHBI OBIThH
OTpaXEHbl B HX JIOJDKHOCTHBIX  HMHCTPYKLUMAX WJIM HMHCTPYKIMSAX IO  OXpaHe  TpyZa.
Buasl  uHCTpykTakeil — paOOTHMKOB 1O  MOXKapHOH  0€30MaCHOCTM  Ha  MPOM3BOJICTBE:
e BBogHBIi NPOTHUBOMOXKAPHBIA HMHCTPYKTaXX TNPOBOAMTCA Tpu odopmieHun Ha pabory.
HHcTpyKTHpYEMBIE JOJIKHBI O3HAKOMUTHCS:

— C YCTaHOBJICHHBIM Ha 00BEKTE IIPOTHBOIIOKAPHBIM PEKUMOM;

— C II0’KapOOIACHBIMU ITIPOU3BOICTBEHHBIMH Y4aCTKAMU;

— C BO3MOXHBIMH IIPUYMHAMH BO3HMKHOBEHHs II0)KapOB M MEPAMH HX MNPEAYNPEKICHUS;
— C IIPaKTUYECKUMU JAEUCTBUSMM B CIydae BOSHUKHOBEHMSI 110Kapa.

e [lepBUYHBIN IPOTUBONOXKAPHBIM HHCTPYKTAX MPOBOIUTC:

— Ha paboueM MecTe BHOBb IIPUHATOTO paOOTHHKA;

— IIpU IIepeMEeLIeHUH PaOOTHUKA U3 OJHOTO 1ieXa B APYToi;

— IIpY [IEPEBOJIE HA IPYTYIO TOJDKHOCTD, CIIELIMAILHOCTD;

— IpU HU3MEHEHHH TEXHOJOIMYECKOro IIpolecca M CTENeHW II0KapHOM ONAacHOCTU B IIEXe.
e [Ipu nepBUYHOM UHCTPYKTaXe HEOOXOIUMO:

— [I0O3HAKOMUTh pa0OTHUKA C TIO’KAPHOM OMACHOCTHIO 11€Xa;

— yKa3aTb MeCTa KypEeHHs, paCIOJI0KEHUE TEXHUUECKUX CPEICTB I0KAapOTYILIEHUS;

— [IPOBEPUTH MPAKTUYECKUE NEUCTBUS Ha Cllyyall moxapa.

e [[0BTOPHBII IPOTUBOIIOKAPHBIA HHCTPYKTaXK IPOBOJUTCS.

e BHeouepe1HO (BHEIIIIAaHOBBII ) MPOTUBONOKAPHBIN HHCTPYKTAXK MTPOBOJUTCS:

— INpU BBEIEHUWU B JCWCTBHE HOBBIX HOPM, NpPaBWJ, HMHCTPYKUMH IO MOXXApHOW O€30MacHOCTH;
— TMpU U3MEHEHHWH TEXHOJOTMYECKOro Tpolecca, 3aMeHe WIM MOJEpPHHU3AIMU 000pyIOBaHUS,
— TMpU HU3MEHEHUU MPHUCIOCOOJIEHU M MHCTPYMEHTa, MaTEpUajoB, BIMSIOUIMX Ha I0XAPHYIO
0€30I1aCHOCTE;

— MIpH TPYOBIX HAPYIICHUSIX MPABUII MOKaPHOU OE30MMaCHOCTH.

[{eneBoit MHCTPYKTaX MO MOXKAPHOH 0€30MacCHOCTH MPOBOJAUTCS B CIy4ae BBIMIOJHEHUS Pa30BbIX padoT,
HAnpsSIMyI0 HE CBS3aHHBIX C OOS3aHHOCTSIMH paOOTHUKA MO CHEeNHaIbHOCTU (TIOTpy3Ka, BBITPY3Ka,
y0Oopka, pa3oBble paOOTHI BHE MPEANPUSATHS, JIUKBUAALNS TTOCIEICTBUN aBapHil, CTUXUIHBIX OEICTBUM,
HpOI/ISBOl]CTBO OTHEBBIX 1 MHBIX HO)K&pOOHaCHI)IX pa60T).

Tpebosanus K oghopmienuio 1ab6opamopHou padonivl U omuenty:

Otuer no paboTe 10JKeH B ce0sl BKIIIOYATh!

e 11eJ1b paboTHhI;

® ONHCAHUE CPEJICTB TIOKAPOTYIICHHS,

® OMHCaHKE PHEMOB MOXKAPOTYIICHHS;

® OIICHKY Mep 0€30IacCHOCTH TP TYIIICHUH T0XKapa;
® BBIBO/IBI 10 paboTe.

Konmponvnvie gonpocwi :

1. TToxap. IToskapHast 1 B3pbIBHAsI 0€301TaCHOCTb.

2. lnHaMHKa pa3BUTHS MOXKapa U KJIaCCU(DUKAIIHS TT0KAPOB.

3. 'openue BelecTs.

4. Knaccudukamusi TEXHOJIOTHYECKUN Cpell, 30H, 3JaHWK W TIOMEIICHHWH 10 B3PBIBO- W IOKAPHOM
0€30MMacHOCTH.
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5. OrHeracuTeNbHbIE BEIECTBA.

6. IlociaemoBarenbHOCTH JEHCTBUM TMPU TYMICHUH OJICKTPOOOOPYAOBAHHS, HAXOJSAIIETOCS IO
HaNpPSDKEHUEM.

7. IlepBuyHbIE CPEACTBA MOKAPOTYIICHUS.

8. Bo/iHbIE OrHETYIIUTENH.

9. I'a30BbI€ OTHETYLIUTEIN.

10.ITopo1IKkoBbIE OTHETYIIUTENH.

11.IleHHBIE OTHETYIIUTEN.

12.IlpaBuina BeIOOpa, pa3MEIIEHUS U HCIIOTH30BAHMS OTHETYIIIUTEISL.

13.ABTOMaTHYECKHE CPE/ICTBA OKAPOTYIICHHUS.

14.Cuctembl MOKapHOW CUTHAJIU3ALIUM.

15.Meponpusrtus, IpOBOIMMbIE B OpraHU3aLUAX JIJIs IIOBBIIICHUS MTOKapHONH O€301MaCHOCTH.

16.1Topsaok necTBHil Mpy BOSHUKHOBEHUH MOXKapa.

17.Mepsbl 6€3011aCHOCTH TIPH TYIICHUH TOKapa.

Cnucok 1umepamypot:

Ocnognas numepamypa

1.be3onacHOCTD KHU3HEASATETLHOCTH [ DIEKTPOHHBIA pecypc] : yueOHuK 1yt 6akamaBpoB / B.O. EBceen
[ mp.]. — DnekTpoH. TekcToBbie qanHble. — M. : Jlamkos u K, 2017. — 453 ¢. — 978-5-394-02026-1.
— Pexxum poctyna: http://www.iprbookshop.ru/60384.html

2.be3omacHOCTh Ku3HeneATeNbHOCTH @ yueOHuk / mop pea. E.M. Xomocrosoii, O.I'. IIpoxopoBoii. -
Mocksa: U3narenscko-Toprobast kopropauus «JlamkoB u K°», 2017. - 453 c. : tabxa., un. - (Yuebnoie
u3slaHus A 6akanaBpoB). - bubmuorp. B kH. - ISBN 978-5-394-02026-1; To xe [ DneKTpoHHBIHI pecypc].
- URL.: http://biblioclub.ru/index.php?page=book&id=450720 (08.08.2018).

/Jlonoanumensnan numepamypa

1.ITerpoB C.B. Be3onacHOCTh KU3HEACATEIBHOCTU [DNEKTPOHHBIN pecypc]: yuebHoe mocooue/ [lerpon

C.B.— DnekTpoH. TekcToBble NaHHble.— M.: YueOHO-MeTOIWYEeCKUH IEHTp MO OOpa30BaHHIO HaA
KeJIe3HOOPOXKHOM TpaHcmopTe, 2015.— 320 ¢.— Pexum nocryna: http://www.iprbookshop.ru/45247.—
9BbC «IPRbooksy, nmo mapoto

2.Epemenxo B.JI. be3onacHOCTh XH3HEIEATENLHOCTH [DNEeKTpOHHBIN pecypce] : yueOHoe nmocobue / B./1.
Epemenko, B.C. Ocranenko. — DneKTpoH. TeKCTOBbIE AaHHblE. — M. : Poccuiickuii rocynapcTBEHHBIN
yHHUBepcuTeT mpaBocymus, 2016, — 368 c. - 978-5-93916-485-6. — Pexum mocryma:
http://www.iprbookshop.ru/49600.html

3.CorueB }0.H. bezonacHOCTh KU3HEAEATEILHOCTH B UPE3BBIYANHBIX CUTYAIUsAX [ DIEKTPOHHBIN pecypc]:
yaeOnoe mocobue/ CerueB FO.H.— DnexTpoH. TekcToBbIe naHHBbIe.— M.: DUHAHCHI U CTATUCTHUKA,
2014.— 224 c.— Pexum noctyna: http:// www.iprbookshop.ru/18791.— 3BC «IPRbooks», mo naposto
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