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BBenenue

JuctumuimHa «be30macHoCTh )KU3HEASSITEIPHOCTI» OCBaUBAETCs CTyICHTaMH B TeueHue 81 yaca.
Yacte 3T0r0 BpeMeHH (45 YacoB) OTBOIWMTCS HA CaMOCTOSTENBHYIO, WM BHEAYIAUTOPHYIO, padoOTy
CTYIIEHTOB, Jpyras 4acth (36 4acoB) — 3T0 ayauTOpHBIC GOPMBI PabOTHI (JISKIMOHHBIC, TPAKTUYCCKUE U
1a00paTOPHBIE 3aHATHUS ), KOTOPBIE OPraHU3YIOTCS HEMOCPEICTBEHHO MPETOIaBATEIIEM.

JlabopaToHOe 3aHsATHE SBISIETCS BakHeWmed Qopmoil ycBoeHnuss 3HaHWi. OYeBHIHBI TpU
CTPYKTYpHBIE €r0 4YacTu: IpeaBapsomias (MOAroToBKa K 3aHATHIO), HEMOCPEICTBEHHO cama paloTa
(BBIMOJNIHEHNE MPAKTUYECKON 4YacTH) W 3aBepliaronias 4yacTh (paboTa CTYIEHTOB IO YCTPaHEHHUIO
0OHapyXMBIIHUXCS MPOOETOB B 3HAHUSX).

JlaGoparopHoe 3aHsTHE SBISETCS CPEACTBOM MPOBEPKH 3HAHUM, OTPAOOTKU MPAKTUUECKUX HABBIKOB
M0 AWCIUILUIMHE. BpIMonHssA 1adopatopHyto padoTy, CIyIIATeNd JOJKHBI MOKa3aThb YMEHHE BBIICITUTH
OCHOBHBIE IOJIOXKEHHSI, U3YUUTh MX JEHCTBHE Ha NMPAKTUKE, a TaKXe JejaTb NMPAKTUYECKU 3HAYMMbIE
BBIBOJIbI U3 TEOPETUUYECKUX MOJIOKEHUI.

Ko Bcem nabopaTopHbIM 3aHATUSAM JaH MepedeHb HanboJiee BaXKHBIX BOIPOCOB, HEOOXOAUMBIX JUIS
YCBOEHHMSI, a TAK)Ke MPHUBEACH CIHCOK OCHOBHOM M JONOJHUTENBHOMN JHUTEpaTypbl, HEOOXOAUMOMN IS
W3YYEHHUS.

Jlns BbIMIOSTHEHUS JTabopaToOpHOM paboThl HEOOXOAMMO BECTH KOHCHEKT B OTJIENbHOM TeTpaau. Takoii
KOHCITIEKT MOJKET ObITh B (hOpMe IJIaHa ¢ OMHMCAHUE TIeNIM pabOThl, OCHOBBIHX MaTepHAJIOB U 00OPYI0BaHUS,
SKCIIEPUMEHTA U BHIBOJIA.

Ecnu ciaymarens He BBITOJIHUT TJaOOPATOPHYIO pabOTy MM MPOIYCTUII €0 MO KaKOW-TO MpUYUHE (B
TOM YHCJIE U 110 OO0JIE3HH), OH 0053aH BO BHEYPOUHOE BpEMs OTPabOTATh €€ OTUYNUTATHCS Mepe]]
MpernoaBaTesieM, BEAYIUM 3aHsaTHe B rpymme. [Ipy BO3SHUKHOBEHUH TPYIHOCTEN MPHU U3YUYEHUHU Kypca,
HEO0OX0IMMO MMOCETUTh KOHCYJIbTAIMIO MPEoAaBaTesl, BEAYIEro 3aHsTHs, B COOTBETCTBUHU C TpaduKOM
KOHCYJIbTAIIMH, KOTOPBI nMeeTcs Ha Kadeape TEXHOJIOTHH MPOJYKTOB MUTAHUS U TOBAPOBEICHHUS.



JlaGopaTopnasi paGora Ne 1
Tema: Onenka napaMmeTpoB MUKPOKJIUMATa palo4ux MecT.
Llenv padomsl: ocBOUTH TIPUOOPHI IO OI[EHKE MUKPOKIMMATAa; HAYIUTHCSI OOBEKTUBHO OIICHUBATH

(hakTOPBI OKPYKAIOIIEH Cpe/Ibl U MOJIb30BATHCS HOPMATHBHBIMH JOKYMEHTAMH.
Dopmupyemovre komnemenyuu: OIIK - 6.

Teopemuueckan uacmsp: ViccrienoBanye 1 OLICHKA MUKPOKJIMMAaTa TTOMEIICHHI MpEACTaBIISICTCS OJIHOH 3

BAKHEHIINX MPAKTUYECKUX PadOT B CBS3HM C TEM, YTO MUKPOKJIMMAT OKa3bIBaeT BIUSHUE a0COJIIOTHO Ha
BCEX JIIOJIEH, BHE 3aBMCHMOCTH OT BO3pacTa, IoJjia, MpOPEeCcCHOHAIBHOW MPUHAIIEKHOCTH, B ObITY M Ha
MIPOU3BO/ICTBE.

HebGnarompusatheiii MUKpOKJIMMAT (TIEpErpeBaroINil WM OXJIKIAIONIUI), YrHETasl 3alllUTHBIC CUJIBI
OpraHu3Ma, MOKET yCYryOUTbh CTENEeHb BJIMSHHS Ha OPraHu3M JIpYTHX IPOU3BOJCTBEHHBIX (DAaKTOPOB,
HampuMmep, ryma, BUOpaluu, XUMUYECKUX BEIIECTB U T. 1.

OcCoOeHHOCTH HOPMHUpPOBAaHUSI TapaMEeTPOB MHKPOKIMMaTa TaKOBbI, YTO IS HUX, Hapsgy c
JIOMTYCTUMBIMU BIIUSTHUSIMU, YCTaHABIMBAIOTCA €IE M ONITUMAJIbHbIE COUYETaHHs OCHOBHBIX MapameTpoB (t°,
CKOPOCTH JABWKEHUS, OTHOCUTEIBHOM BIQXKHOCTU BO3/1yXa).

MUKpOKJIMMAT — O3TO COCTOsSIHUE (DUBMUYECKUX MapaMeTpoB BO3AYIIHOW OO0OJOYKHA 3eMin
(atMocdepsl), KOTOpas B OMNpEAEICHHbII MOMEHT BPEMEHHM M Ha ONpPENIeNICHHOW TEPPUTOPUU OKPYKAET
YEJI0BEKa.

TecHO compukacasCh € BO3IYLIIHOM CpEIOi, OpraHu3M YeJOBEKAa MOJBEPraercs BO3ACUCTBUIO €€
¢busnyeckux (HakTOpoB: TEMMEPATyphl, BIAKHOCTH, CKOPOCTH JBW)KEHHS BO3/AyXa, paJWallMOHHON
TeMrepaTypsl (TeMIiepaTypbl OTPKJACHUNA U TIPEIMETOB).

Mukpok/inMaT OKa3blBa€T BO3JCHCTBHE HAa OJAMH M3 BAKHEHIINX (PU3UOJIOTMYECKMX MEXaHU3MOB —
TEPMOPETYIIALIHIO, OTIPENIeIISIET CAMOUYBCTBHE YeIOBEKa U €r0 pab0TOCIIOCOOHOCTb.

Tepmoperyasinmsi — 3TO COBOKYIMHOCTb IIPOLIECCOB, OOECHEUMBAIONINX PABHOBECHE MEX]Y
TEIUIONPOAYKIIMEeH M TeIooTAauel, Onarojgapss KOTOpOMY TeMIlepaTrypa Teja 3J0pOBOr0 4eJoBeKa
OCTaeTCsl MOCTOSHHOM.

Tennonpoaykuus opranu3ma (MPOU3BOMMOE TEIIO) 3aBUCUT OT XapakTepa MUTaHus U (pusndeckoit
Harpys3KHu.

B coctosinuu nokost yenoBek ¢ maccoi Tena 70 kr, poctoM 170 ¢cM U MOBEPXHOCTHIO KOKU OKOJIO 1,8
M? («CTaHAAPTHEII») TPon3BoanT 10 283 KJIK SHEpPruu B uac; MpH Jerkoil (usnueckoil pabore > 283
kJx B yac; nmpu pabote cpennelt Tsokectr 10 1 256 xJk B wac; nmpu Tspkenon pabore > 1 256 kJx
B Hac.

Mertabonudeckoe (JIMIIHEE) TEIJIo YyAAIsSeTcss U3 OpraHu3Ma B OCHOBHOM uepe3 Koy — 85%; 15%
MeTabOJIMYECKOTO TEIIa UJIET Ha HarpeBaHue MUIIH, BBIXaeMOI0 BO3/lyXa, HCIIapEeHHE BOJIbI U3 JIETKUX.

YroObl MOHATH CTENEHb BIMSHUSA TOrO WJIM MHOTO MapaMeTpa MUKPOKIMMATa Ha TEPMOPETYISALUIO,
HY’KHO 3HAaTh OCHOBHBIE IIyTH OTAA4H JIMIIHETO TETJIa OPraHu3MOM.

HauOonpimee xonmuectBo Temna (85%) otmaercs yepe3 koxy. Ilpum stom 45% mnpuxomurcs Ha
TeIyIo0Taauy u3iyueHueM, 30% — nposenenueM u 10% — ucnapeHreM. OTH COOTHOILEHHsI MOTYT 3Ha-
YUTEJIBHO U3MEHATHCS B 3aBUCUMOCTH OT U3MEHEHUS IapaMeTPOB MUKPOKJINMATA.

Ilotepss Termna wm3nmyueHueM (45%) He 3aBUCHT OT TEMIIEPATypbl, OTHOCHTEIBbHOW BIAKHOCTH W
CKOPOCTH JIBMDKEHHS BO3/yXa, a TOJIbKO — OT pa/IMalliOHHON TeMIeparypsl (TeMIepaTypbl OrpaxIeHuil 1
OKpYXaromux npeameToB). [Ipy 5ToM MMeeT 3HaueHnEe pa3HMIIA MEXKY TEMIIEPATYpOl Tella 4eI0BeKa U
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TEMIIEPATYPON OKPYNKAIOIMIMX MPEAMETOB, KOTOPAsk M OIMPEAEIIAET MOJOKUTEIbHBIN UM OTPULIATEIIbHBIN
paJMaIiMOHHBIN OaaHC.

[Torepss Temma mnpoeneHueM (30%) TPOUCXOAUT NPH CONPUKOCHOBEHHWH TeJiIa YEJIOBEKa C
OKPYXXAIOLUIUM BO31yXOM (KOHBEKLHS) U C OKpPYXKAIOIMMM mnpeameramu (kKoHaykuus). OcHOBHOe
KOJIMYECTBO TEIIa TEPSETCS B PE3YJIbTaTe KOHBEKLMHU, KOTJAa HArpeBLIMECS TEJIOM XOJIOAHBIE CIIOU
BO3/lyXa CMEHSIOT JpYT Jpyra.

[ToTepst Tenna B pe3yiabTaTe KOHBEKIUHU IPSIMO MPONOPLMOHAIbHA PA3HOCTH MEXIY TeMIIepaTypoi
TeJla U TEMIEPATypor BO3ayXa.

Ecnu temmeparypa Bo3ayxa BO3pacTaeT — TEIUIOOTAAua KOHBEKUMH YMEHbIIAETCd U mpu t°
+35...+36 °C mpekpamjaercss coBceM. B He3HAUUTENBHOM CTENEHM Ha TEIUIOOTAA4y KOHBEKIUU
OKa3bIBAET BIUSHUE YBEIMYEHUE CKOPOCTH JBH)KEHMSI BO3yXa M OTHOCUTENIbHOM BIIaKHOCTH, TaK Kak
BIIQXKHBINA BO3JIyX O0JI€e TEMI0EMKHUH.

[ToTeps Tena ucnapeHreM MPOUCXOAMUT B PE3ybTaTe UCIIAPEHUs BIaru (MoTa) ¢ HOBEPXHOCTH KOXKHU.
[Ipn KOMQOPTHBIX yCIOBUAX MUKPOKJIMMAaTa ¢ IOBEPXHOCTH Tejla YeJoBeKa B CyTKH ucrnapsercs ~ 0.5
I BIaru, ¢ KoTopbiMu oTaaercsi okono 1 200 kJ/lx osHepruu. Ilpm wu3MeHeHHMHM HapaMeTpoB
MUKpPOKJIMMAaTa, HallpuMep, MpHU MOBBIIIEHUN TEMIEpaTypbl BO3AyXa M paJuallMOHHON TemmepaTyphl,
TEIUIOOTAAaua H3JIY4YeHHEM M KOHBEKLHEH YMEHbIIAeTCsl M PEe3KO YBEIMYMBAeTCs TeIIooTaadya
ncnapenueM. IIpu onpeaeneHHpIX yCI0BUAX KOJIMYECTBO IMOTA MOKET HocTUurare 5—10 1 B CyTKH.

KompopTHeIMU (ONITUMaNBHBIMM) Ul OpraHM3Ma uejoBeKa SIBJISIOTCS MOKa3aTeld MUKPOKJINMaTa
MIPOU3BOJICTBEHHBIX IIOMEIIEHUI, YCTAHOBJIIEHHBIE B COOTBETCTBUM C JCHCTBYIOIIMMHU B HACTOSIIEE
BpeMs caHuTapHbIMU npasuiamu 1 Hopmamu (CanlluH 2.2.4. 548-6) sueprotpat (Tabdim. 1).

JlonmycTMble HOPMBI [apaMETPOB MHUKPOKJIMMATa B IPOU3BOJACTBEHHBIX IOMEUICHUSAX VIS
MOCTOSIHHBIX pab0YuX MECT NMPEJCTABIECHbI B TAOIHIIE 2.

B nensx 3amuThl paboTaromux 0T BO3MOKHOTO NEPErpeBaHms MM OXJIAXKACHUS IPU TeMIlepaType
BO3/lyXa BBIII€ MJIM HWXKE JONYCTHUMBIX BEJIMYMH YCTAHOBJIEHO BpeMs NpeOblBaHUs (B 4Yacax) Ha
pabounx MecTax (HepephIBHO WIIM CYMMAapHO 32 pabodyro CMEHY).

Tabmuma 1. XapakTepucTika OTIAeIbHBIX KaTeropui padboT

Kareropuu HTEeHCHUBHOCTBL YHEPTOTPAT TIpuMeps! npodeccrnonanbHON
KKaJi/Jac Br

Psn mpodeccuii vacoBoro, mBeHHOr0

Ia mo 120 mo 139 NPOU3BOJICTBA, B Cepe YIPABIEHUS 1
T. IL
Psan mpodeccuit monurpadum, cBA3H,
16 121-150 140-174 KOHTPOJIEPHI, MacTEpa pa3IMYHbIX

TMPON3BOACTB U T. II.

IIpodheccun, cBsA3aHHBIE C TOCTOSTHHON
X0p001 (MeXaHUKO-COOPOYHEIE 1IeXa,

ITa 151-200 175-232
MIPAIMIBHO-TKAIIKNE TIPON3BOICTBA)
PaboThb1, cBsI3aHHBIE C TIEPEHOCKOM
Tsokecterd oT 1 1o 10 xr (uTeliHoe,

116 201-250 233-290

MMPOKATHOE, Ky3HEYHOE U T. TI. TIPOU3BOJI-
CTBA)




ITocrosinHas epeHocka TsxKecTen

6onee 10 kr, mpodeccun B

" > 250 >290 . o
KY3HEYHBIX I1€XaX ¢ Py4HOH KOBKOH,

KaMCHIIIMKU U T. II.

Tabnuna 2. OnTumanbHble U JOITYCTUMBIE BEMYHMHBI TAPaMETPOB MUKPOKJIMMATA B IPOU3BOJICTBEHHBIX
MOMEIICHUSX JUISl pa3JINUHbIX KaTeropuii padboT

OntumanbsHas | OnTuManbHas
OnTuManb-
Keroatpus OTHOCHTENIbHAS | CKOPOCTb JBU-
Ce3on roma Hasl TeMIIe-
pabot R BJIAKHOCTB B | KCHUS BO3/IyXa
patypa, °C
MPOLIEHTAaX B M/CEK., HE
XO0I0IHBIN U 1A-1b 21-24 40-60 0,1
TIePEXOTHbIN HA-IIB 17-20 40-60 0,2
11 16-18 40-60 0,3
1A-1b 22-24 40-60 0.2
Terbiii HA-IIB 20-23 40-60 0,3
i 18-20 40-60 0,4
XONOIHBIA U 1A-1b 20-25 75 0,2
HIepeX OIHbIN IHA-11b 15-24 75 0,4
Il 13-19 75 0,5
Terusiii Jlerkas 21-28 55-60 0,2
cpenHeii 16-27 65-70 0,3
TSDKECTH

TsDKenast 15-26 75 0,4

B npakTuke caHUTapHO-TUTMEHUYECKOTO KOHTPOJIS AJI1 OUEHKU COUYETAaHHOIO BO3JIEHCTBUS IapAMETPOB
MUKpOKJIUMaTa U pa3pabOTKH MEpONpHUATHH IO 3amure padoTaloluX OT BO3MOXKHOTO IEperpeBaHus
WCIOJIb3YETCsl UHTETPATIbHBIN NTOKA3aTeNb TEIIIOBOM HArPY3KH CPEbI.

WNunekc TemuioBoii Harpy3ku cpeabl (THC-unmekc) sBseTCss SMIMPUYECKUM —IIOKa3aTeleM,
XapaKTEpU3YIOLIUM COYETAaHHOE JEHCTBUE HAa OpraHu3M 4eJoBeKa IapaMeTpoB MHKpPOKIMMAara
(Temmepatypbl, BIAXKHOCTH, CKOPOCTH JIBIKEHHS BO3yXa U TEIIOBOTO OOIYYCHHS).

Pexomenyembie Besmmunabl THC-nHekca 1718 npoUIaKTHKH NeperpeBanus

Kareropun pabort 1mo ypoBHIO BenuunHbl HHTErpaNbHOTO
9Hepro3aTpar mokazarerns, °C
la (o 139 BT) 22,2-26,4
16 (140-174 Br) 21.5-25,8
Ila (175-232 BT) 20,5-25,1
116 (233-290 BT) 19,5-23,9
111 (6omee 290 BT) 18,0-21,8

THC-unpexc pekoMeH TyeTcsi MCTIONIb30BaTh I MHTErpalbHON OLEHKH TEIJIOBOM Harpy3ku Ha pabodmx
MecTax, Ha KOTOpPBIX CKOpPOCThH JABHMXEHHS Bo3ayxa He mnpeBbimaeT 0,6 M/c, a HHTEHCUBHOCTh
TerwoBoro oomydenus 1 200 Br/m?,



Tonmbko mpu  KOMGOPTHOM MHUKPOKIMMAaTe (DU3HOJOTHYECKHE TIPOLIECCHl TEPMOPETYISIIUU  He
HaNpsDKEHBI, TEIJIO OUIYIIEHHWE Xopoluee, (u3ndecKas M YMCTBEHHas PabOTOCIIOCOOHOCTH BBICOKAS,
OpraHu3M YCTOWYHB K BO3JICHCTBUIO (DaKTOPOB OKPYIKAIOIICH CPEIbL.

PexomenayemMple HOpMaMU MapaMeTpbl MUKPOKIMMATa 00ECIEUMBAIOT B pE3yabTaTe HOPMATbHON
TEPMOPETYJSIIUU TaKOE€ COOTHOIICHHE (PU3MOIOTHYCCKHX W (DPU3UKO-XUMHUYECKUX TIPOIIECCOB, IPH
KOTOPOM TOJICPKUBACTCS YCTOHYMBOE TEIUIOBOE COCTOSHHE OpraHm3Ma 0e3 yXy/IIEHWS W CHIKEHUS
paboTOCIIOCOOHOCTH.

VYcemoBus YCTAHOBJICHBI IO KPUTCPHUAM JOIYCTUMOI'0 TCIIJIOBOI'O U (1)YHKHI/IOH3.JII>HOFO COCTOsIHUA
YeJIOBeKa Ha IMEpPUOJ BOCBMHUYACOBOM pabouedt cmeHbl. OHM HE BBI3BIBAIOT TOBPEKICHUNA WIH
HapymeHI/Iﬁ COCTOAHUA 3O0POBbA, HO MOIYT IPUBOAWTH K BO3HHKHOBCHHIO O6HII/IX 1 JIOKaJIbHBIX
OILIYIIEHUH TEIJIOBOTO JUCKOM(pOPTa, HANPSHKCHUIO MEXaHW3MOB TEPMOPETYISIUH, YXYALICHHIO
CaMOYYyBCTBHSI M MIOHM)KEHUIO pab0OTOCIIOCOOHOCTH.

JlonmycTuMble  BEIWYMHBI  IOKa3aTelell MUKpPOKIMMAara Ha paboyeM MecTe  JOJKHBI
COOTBETCTBOBAaTh 3HAYEHUSIM, NPUBEICHHBIM B Taba. 1.2, a mepemaj TemIeparypbl Bo3lyXa MO BBICOTE
J0JKEH ObITh He Ootee 3 °C.

Jonycrumbie Beanunnbl nokasareeit MK na padounx mecrax B nnoMeneHusx

Temneparypa Bozayxa, °C o » 54 CKOPOCTBb IBHACHHA BO3YXa, M/C
g P O= 2 f JUIA Hanasona | JUif AHana3oHa
?, Kareropus Jlnanazon Jlmanason E 5 f S TeMIeparyp TeMneparyp
) paboT no YpoBHIO | HiKe ONTH- BBILIE ONTH- 3‘ 2 ; i = BO3/yXa HHKE BO3/lyXa BbILIC
& | aneprosarpar, Br MaJIbHBIX MaJIbHBIX -I; §_ é § ONTHMAABHBIX | ONTHMAJbHBIX
= BEJIMYHH BE/IHYHH ~ 2 s % BC/IMYHH, BEJIHUHH,
= = He Donee He Dosee
= la (o 139) 20,0-21.9 24,1-25,0 19,0-26.0 15-75* 0.1 0,1
2 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 03
g 26 (233-290) 15,0-16,9 19,1-22,0 14,0-23,0 15-75 0,2 0.4
% 3 (Gonee 290) 13,0-15,9 18,1-21,0 12,0-22,0 15-75 0,2 0,5
la (1o 139) 21.0-22.9 25,1-28,0 20,0-29.,0 15-75* 0.1 0.1
3 16 (140-174) 20,0-21.9 24,1-28,0 19.0-29.0 15-75% 0.1 0,2
2 2a (175-232) 18.0-19.9 22,1-27,0 17,0-28,0 15-75*% 0.1 03
it 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

®axtopet MK, B3auMOJIEHCTBYs, BIMSIOT HAa OPraHU3M YEIOBEKa, MOSTOMY MPHUHITO B LEIX
OIIEHKH HMX BO3MOYXHOTO BPEIHOTO BJIUSHHUS HAa YEJIOBEKA OMNPEIEIATh HHTETPAIBbHBIA ITOKAa3aTellhb
teruioBoi Harpysku cpeasl (THC):

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

rae TBA — moka3zaHuEe TeMIepaTypbl BIXKHOTO TepMoMmeTpa; Til — MoKa3aHHe TeMIepaTypsl
IapOBOTO TEPMOMETpA.

Qobopyodosanue u mamepuabl:

OcHareHue 3aHsTHs:

- PTYTHBIE WJIA CIIUPTOBBIE TEPMOMETPBI;
- DJIEKTPUYECKHE TEPMOMETPBHI;

- ACTIMPAIMOHHBIN TepMOMETp (CYXOi TEpMOMETpP aCIUPALIMOHHOTO IICUXpoMeTpa AccMaHa);
- YaIlIeYHbI aHEMOMETP;

- KpbUIbYATHIA aHEMOMETD;

- IIApOBOM KaTaTepMOMETP;



- ['urnennueckue TpeGOBaHUS K MUKPOKIMMATY MPOU3BOACTBEHHBIX nmomeniennii CanlluH 2.2.4.548-96

TepMoMeTp PTYTHBIM CIOYXKUAT JUIsi U3MEpeHus Temmeparypsl ¢ TouHocThio 0,1 °C. [lns uzmepenus
TEMIEPAaTyphl BO3/yXa BO BPEMEHHU M HETIPEPHIBHOM 3aIMCH €€ Ha JICHTY MPUMEHSIOT TePMOTpadHbI.

e =30

=

Puc. 1.1, Mapuuii repmomerp Pitc. 1.2. Heuxpomerp 115 1A

o)

W

Puc. 1.3, Tenxpomerp acnupausonnsiit Acmana

[TcuxpoMeTpsl H3MEpSIOT OTHOCHUTEIBHYIO BJIQXKHOCTh. [ICHXpOMETp COCTOMT W3 JIBYX
TEPMOMETPOB: BIIAXXHOTO U cyxoro. Ha pesepByap BIaXXHOro ojieBaeTcsi OaTHCTOBBI MeEIIOYEK U
OIYCKaeTCss B MEH3YPKy C BOJOH. Mcmapssach, BoJa OXJIaKIAeT BIAXHBIA TEPMOMETP, IMOITOMY €ro
MOKa3aHMWs BCETJla HWXKE TOKa3aHWUH cyxoro TepMomeTpa. [lo pa3HOCTHM MMOKa3aHWW TEPMOMETPOB
OTIpeIeNIIeTCs OTHOCUTENbHAs BIAXKHOCTh BO3AyXa. [0 KOHCTPYKIMU IMCHXPOMETPHI ObIBAIOT MapHbIE
(puc. 1.1), crarmonapusie I[1b 1 A tuna Asrycra (puc. 1.2) u nepeHocHsie Tuna Acmana (puc. 1.3.).
[Tcuxpomerp AcMaHa uMmeeT 00JIeeCOBEPIIEHHYIO KOHCTPYKITUIO: OH 00Jiee TOUYEH, KOJIOBl TEPMOMETPOB

3aKJIIOUYEHBl B METAIMYECKHE OIpaBbl, Ha YacTh KOJObI C PTYTHIO OJEBACTCS BIIAYKHBIN
0aTuCTOBBIM MemouyeKk. B TonoBHON dYacTh KOJObI YCTAaHOBJIEHBI BEHTWJIATOP C PYYHBIM WU
ANIEKTPUYECKHUM TPHUBOJOM, YTO OOECleYHBaeT TIOCTOSHHYIO CKOPOCTh OO0JyBa TEPMOMETPOB.
AHEMOMETpBl OMPEENAI0T CKOPOCTh JBIDKEHHS Bo3ayxXxa. B pabore mnpuMmeHstoTcs JBa BHA
AHEMOMETPOB: KpbUIbYAThIM W 4YamedHbll. WX KoHCTpykuuuM mnokazaHbl Ha puc. 1.4. KpblipuaTeiid
aHeMOMETp

Puc. 1.4, AHCMOMCTPBLE 4 — KPBUILUATBIL § — YalleuHbL:
1 — kpEITBHATHA, 2, 3, 4 — CONTBETCTBEHHO IKATH COTEH,
ACCATKOB H CAMHKL 0B0pOTOR; 5 — appeTup

MO3BOJISIET H3MEPSATh CKOPOCTh JBIDKEHHS Bo3ayxa 1o 10 M/c ¢ tounHocteio 0,1 M/c, yvamieuHslit
npuMeHsieTcs Ui 0osiee BBICOKMX cKopocTed Bosznyxa (ot 1 mo 30 m/c). ITo m3aMepeHuro KojauuecTBa
00OpOTOB BpallleHHUs KpBUIbYATKH WJIM YalleueK 3a OINPEeAEJICHHOE BpEeMs OLEHUBAIOT CKOPOCTb
nepemMeleHuss Bo3ayxa. CueTHble MEXaHU3Mbl MPUOOPOB HMMEIOT MIKalbl OTCUETa COTEH, JAECATKOB U
enuHUI] 000poTOB. sl TOro yTOOBl HPU U3MEPEHUH BCAKHH pa3 HE MPUBOAUTH HNPUOOP B HUCXOIHOE
COCTOSIHME, B HEM HMEETCS] MEXaHHW3M OCTAHOBKM BpaleHuss — apperup. [lo mosyueHHOMY wmciy
00OpOTOB B CEKYHAY Ha TApUPOBOYHOM Tpaduke, MpUIaraeMoM K Macropry npudopa, HaxoIIT 3HaUeHUe
CKOpPOCTH JIBWKEHHs BO3Jayxa B M/c. KaraTepmomeTpbl ompeaesistoT CKOpOCTb IBMXKEHHs BO3AyXa B
untepsane senuunH 0,1...1,5 M/c (puc. 1.5). lllapoBoit kaTaTrepMoMeTp MpeICTaBIsIeT COOOM CIIUPTOBOM
TEPMOMETP C JBYMsl pe3epByapaMu — IIApOBOMl BHU3Y U LWIMHIpUueckuid BBepxy. Illkama
KatatrepmomeTrpa umeet aeneHus ot 33 mo 40 °C. Ilpu Hcmosib30BaHUM 3TOT MPUOOP MPEIBAPUTENHHO
HarpeBaroT B BOJSIHOM OaHe, 3aTeM BBHITHPAIOT HACYyX0 U MOMEUIAloT B HcciaeayeMoe Mecto. [lo BennunHe
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naacHusA cToy0a ClIMpTa B CAUWHHIY BPCMCHHU IIPpU OXJIAKACHHUU KATATCPMOMCTpa CYyIAT O CKOPOCTHU
ABWIKCHUA BO3yXa.

Puc. 1.5, Katarepuowerp

Texnuka 0ezonacrnocmu NPy 8ulNOJIHEHUU 1A00DAMOPHOU _PDAOOMbL:

1.ByasTe BHUMATENBHBI, JUCIUILIMHUPOBAHHEI, OCTOPOXKHBL. TOUYHO BBIIOJIHINTE YKa3aHHMS.

2. Pacnosiaraiite mpubopsl , MaTepHalibl, 000pyIOBaHHE Ha pabouyeM MeCTEe B MOPSIKE, YKa3aHHOM
MPENOaBaTEIIEM.

3.He nepxxute Ha pabodeM CTOJI€ MPEaMEThI, He TPeOYIOLrecs /ISl BHITIOJHEHUS 3aaHUsl.

4.Ilepen TeM, KaK IPUCTYIUTH K pabOTe TIIATEIHLHO U3yYUTE €€ OMUCAHUE, YICHUTE X0 €€
BBITIOJTHCHHSI.

5.I1pu paboTe ¢ MEH3ypKaMH HeJb3sl TIOJIB30BATHCS COCYIaMH C TPEITUHAMHU WUJTU C OTOUTHIMHU
KpasMHu.

6.AKKypaTHO 0OpaIIaiTech ¢ CoCcylaMu, HAlIOJHEHHBIMHU BOJIOH, CO CTEKIITHHOM MOCYAOH.

7.Ecnu cocyn pa3out B mporiecce paboThl, TO OCKOJIKH HEJIb3s yOUpaTh CO CTOJIa TPSTKON WITH
pyKaMH, HAJIO0 MOJIb30BATHCS METKOW U COBKOM.

Ilpakmuueckan yacmep:

1. Ompenenuth TeMIepaTypy BO3lIyXa 3aJaHHOTO paboyero Mecra ¢ IMOMOIIBIO PTYTHOIO
Tepmometpa (cM. puc. 1.1).

2. [ToaroToBUTH K UBMEPEHUAM NIEPEHOCHON aCIMPALIMOHHBIN ICUXPOMETP ACMaHa U ONPEACIUTh
TeMIIEpaTypy CyXOro W BIIAXKHOTO TepMoMeTpoB mpuoOopa. Ilo pasHoctu temmeparyp B Tabn. 1.3 mo
BEJIMYMHE MMOKA3aHUN HATH N3MEPSAEMYIO BIIaXKHOCTh Ha pabdoueM MecTe.

3. Haiitu ckopocTh ABHKEHUSI BO3[yxa Ha pabodyem mecte. Eciin oxxugaemasi CKOpOCTh BO3AyXa
MenblIe 1...2 M/c, Ui n3MepeHusi CKOPOCTH BO3yXa CIEAYEeT MPUMEHATh KPbLUIbYAThIil aHEMOMETD.

4. OueHUTh BPEIHOCTb MUKPOKIMMATa YCJIOBHM Tpyaa Ha pabouem wmecte. [lo m3mepeHHBIM
rapamMeTpaM ONpeNeIuTh HHTETPAIbHBIA TMOKa3aTenb TeroBoi Harpy3ku cpenbl (THC) mo tabn. 1.4 —
1.5. Pe3ynbraTthl M3MEpEeHUN M pPAacUETOB 3aHECTH B OTYET MO JaboparopHoil padore 1 W cuenaTh
3aKJIIOUEHUE TI0 TSKECTH TPy/Aa Ha paboueM MecTe.

OTtHocuTenbHas BIKHOCTH BO3AYyXa ONpPEAesSeTCs 0 pa3HOCTUIIOKA3aHUI TeMIepaTypbl CyXOro
Y BJIQXKHOTO TEPMOMETPOB I10 IICUXpOMeTprueckoi Tabm. 1.3.
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Tabawna 1.3

Menxpomerputeckan Tabanua s resmeparyp (... +25 °C no BAGKHOMY TEPMOMET Py

[Moxasa- PainoCcTs MokazaTeach CyXoro H RIRKHOTO TepMoMeTpoR, “C
TENE
B~
HOTO
Tepao- 05 1| L5 2 253 |35 4 455|556 |65 7758 |85(9]95]|10
MeTpa,
C
1 2 131 4|5 |6 |78 [9 1011121314 ]15] 16 17| 18 | 19] 20 |21
0 G0 [ 81| 73 | o4 | 57 | 50|43 [ 36|31 (2620 | 16|11 |7 |3 |- |- - |- =
I G0 [ 82| 74 |66 | 59 | 52 |46 (39|33 [ 2919 | 1915 | 11| 7 - |- - |- -
2 90 | B3| 75 | 6T |61 | 5447 [42 36 |31 26 |20 16 | 1410 |- |- - |- -
3 90 | B3| 76 | 69 |63 | 56 49 (44 30 |34 290 | 26|21 | 17|14 |10 - - |- -
4 QU [ B4 | 77 | 70| 64 | 5T |51 (46 41 | 38|32 [ 28|24 (20|17 [ 14|01 [- |- -
5 91 | 85| 7 TL |65 | 59| 54 |48 43 | 39|34 |30 (27 | 2319 | 1713 |10 - -
3 92 [ BS | TR | 72|66 |61 | 56 [ 50 | 45 [ 41|35 (3320 (2622 (19|16 [13] 00 |-
7 92 | 86| 79 | 73| 6T | 62 | 5T [ 52 47 |43 39 | 3531 | 28|25 | 22019 (1512 |11
8 92 [ 86| 8D | 74 |68 | 63 | 58 | 54 | 49 (45|41 | 37|33 | 3027 | 25|21 [ 18] 15 | 14
9 93 | 86| 81 | 75|70 | 65 | 60 [ 55 51 |47 43 | 39|35 | 3229 | 27|24 (2118 |17
10 94 | BT | 82 | 76 |71 | 66 | 61 [ 57 53 |48 45 | 41| 37 | 34| 31 | 28| 26 (23 (21 |19
11 94 | BT | B2 | 7T |72 | 67 | 62 [ 59 55 | S0 47 | 43|40 | 36|33 |30 29 [25(23 |20
12 94 | BT | 82 | TR |73 | 68 | 63 [ 39 56 | 52 48 | 44| 42 | 38|35 | 32|30 (2725 |22
13 94 | BG83 | TR |73 | 69 64 [ 61 5T | 53 S0 | 46| 43 | 40| 37 |34 32 (2927 | 24
14 94 | B9 83 | 79|74 |70 66 [ A2 SE | 54 51 | 47 45 [ 4139 |36 34 [31[29 |26

TabGnwuwua 1.4

Kaaccw yeaoenii tpyza no nokazarenw THC-uuaexca (°C) 1an npous-
BOACTBEHHBIX IOMemenuii ¢ HAIPEBAHIHM MHREPOREIIMATOM HESABH-
CHMO OT HEPpHOAA NOJd H OTKPBITHIX ]'E]]-pll'l'llpllﬁ B Tenablii HepHol roga

‘é = Kaacesl venosmin Tpyaa

2 E [ 2 3 3

= o & —

= = E = o Bpennsnii #E

S22 (om o T2 T T | B

a3 & -ub‘ﬁi THMBI | cTe- cTe- cTe- cTe- 2 E

E = newe | nepn | memw | memm | S 8
o8 65 | 267 | 275 | 3R

lal sg 7 | 222264 | %6 | 974 | 286 | 310 | 310

% 330 [ 262 | 27.0- | 28.0- | —ana

16 7807 | 203258 | 560 | 269 | 279 | 303 | 303
T3 352 | 356 | 265 | 204 | L

2al9g.129)| 20558 |1 555 | 362 | 273 | 299 | 7290

T 145 240- | 243 | 25.0- | 265 | -

Gl CET ) e I S I R O N O i
177 209- | 22.3- | 235 | 258 | -

3 leiom  1BOZLE | S5 1 53 | 357 | 37e | 7270

TaGnuwuma 1.5

Knaccr! ye 0B TPY/IA N0 NOKAIATENH TEMIEPATYPRI BOYIVYS
t“'C, HHANTH I'Pll.lllll.l_l! I'IPH PﬂﬁD'l'L‘ B I]FﬂﬂiBDﬂE'I'MI!IIHI NoMEMmENHAX
C OXIAKTAMIIHM M]III"'IO]&'J'[HMET“'IM

Knacce ycnosmii Tpyaa

g Obime I [ 2 3 3

2 g oHepro- Bpeassii

23 3ATPATHL, OnTiMans- Jonvern- I 2 3 4 OpacHst
2 Br/w~ HEIi MBI CTe- | CTe- | CTe- | CTe- [apempen ]
:;-5- TIEHH |IMTEHH |eHH | ITeHH

la |68 (38-77) | [lo CanlluH* [ 1lo Camllull*| 18 | 16 | 14

16 |88 (7T8-97) | [To CanlluH* | Tlo CamlTuH*| 17 | 15 | 13 | 12

133 N * 3

2a (98.129) Mo CanlluH* | Tlo CanlTuH*| 14 | 12 | 10 | 11

26| (130160 Mo CalluH* | Tlo CanlTuf*| 13 | 11| 9 | 7

3 | (161 13, |Tlo CanluH® [lo CanlluH*| 12 [ 10 | & | 6

* CanlluH 2.2.4.548-96. Dnruennueckue TpefOoBIHHA K MHEPOEIHMATY
HPOHIBOICTBCHHLIX 0MELICHHIL.
Tpeodosanusa K ohopmiienuio 1adopamopHoil padonivl U omuenty:
KpaTKOC OMMHUCaHUC MMapaMecTpOB BO3I[y1].IHOI>i CpCabl, ONIPCACIAOINX MUKPOKINMAT pa60qei/'1 30HbI
MIPOU3BOJICTBEHHBIX TOMENIEHUH, M NpuUOOpoB s MX ompeaeneHus. Haiitu Temmeparypy,
OTHOCUTCIIbBHYIO BJIAJKHOCTb U CKOPOCTDH JABUKCHHS BO3YyXaA. Pe3y.TIBTaTLI I/I3MepeHI/Iﬁ 3aHECTH B TaOIL.
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OTYET O JIABOPATOPHOI PABOTE 1
Ouenka NapaMerpoB MUKPOKINMATA Paboyunx mMect

(i, rpynna, g, i, 0. cTyAcHTa)
Hexonneie nannbie: padouee Mecto § NIEPHODA roja
1. Onpejencuue TeMIEPaTypel H BILKHOCTH BOIAYXA Ha paboueM
MECTEC.

N | Hamvenosamie Tow | T T -Tepe | Ornocurensnas
. npubopa °C °C o BIAKHOCTh, %o

k]

2. Onpeaenenne CKOPOCTH ABHACHIA BO3AYXa,

N Hauansnsrit Koneansiii | [1poaon&HTe aHOCTh Yucno
. | OTCUeT oTeuer HIMCPCHNII 1, ¢ 000poTOs

3

3. Ouenxa knacca yeaosmii tpyaa no nokasarenio THC-niaekea
Ha pafodem MecTe

Jakmouenne o yenosusx Tpya na pabouesm mecre:
Tlo onepreTHUECKHM NOKA3ATENAM H KIACCY YCIOBHI TPyda

TMoanuce

Konmponvnwvie gonpocwi :

1. Kakue ocCHOBHBIE MapaMeTphbl BO3IYHUIHOM Cpelbl OMPENENSIOT MUKpPOKIMMAT pabouell 30HbBI
MPOU3BOJACTBEHHBIX MOMEIICHUH ?

2. Kakas cymecTByeT B3aMMOCBSI3b MEXKIy CAaMOYYBCTBHEM 4YEJIOBEKa U  COCTOSIHHUEM
MHKPOKJIMMAaTa MPOU3BOJICTBEHHON CpeIbl?

3. Kakue gaxTopsl yuuThIBatOTCS PYU HOPMUPOBAHUU MUKPOKIIMMATa paboyeil 30HbI MOMEUICHUH?

4. KakuMM HOPMAaTHUBHBIMH JOKYMEHTaMU perjJaMeHTHPOBAaHbl METEOPOJIOTUYECKUE YCIOBHS
MPOU3BOJACTBEHHOU Cpeibl?

5. JlaiiTe onpeneneHne ONTUMAIbHBIX U JOMYCTUMBIX MAPaMETPOB MUKPOKIUMATA.

6. HazoBute mpuOopbl Ui HU3MEpPEHUsS TeMIepaTypbl, OTHOCUTEIbHOW BIIAKHOCTHU, IBHKECHHS
BO3/1yXa.

7. B KakuX ciaydasix IJ1si U3MEPEeHUS TEMIIEpaTyphbl BO3AyXa IPUMEHSIETCA MapHbIA TEPMOMETP?

8. KakoBbI yCTpONCTBO ¥ MPUHIIUIT IEUCTBUS CTAIMOHAPHOTO MCUXpOMETpa?

9. B dyem oTiMuMe W MNPEUMYILIECTBA MEPEHOCHOTO ACIHUPALMOHHOIO IICUXPOMETpa OT
CTallMOHAPHOI0?

10. Kakue caHUTapHO-TUTMEHWYECKHE MEPOINPHUATHS IMO3BOJSIOT CO3[aBaThb M IOJJIEPKUBATH

MHKPOKJIMMAT paboueid 30HbI B COOTBETCTBUU ¢ TpeboBanusmu ['OCTa u canutapHbIX HOpM?

Cnucok 1umepamypbl:

Ocnoenasa numepamypa

1.be3omacHOCTh KU3HEACATENBHOCTH [DNEeKTPOHHBIN pecype] : yueOHuK it 6akanaBpoB / B.O.
EBceeB [u np.]. — DnexTpoH. TekcToBble AaHHble. — M. : JlamkoB u K, 2017. — 453 ¢. — 978-5-394-
02026-1. — Pexxum noctyma: http://www.iprbookshop.ru/60384.html

2.be3onacHOCTh Ku3HeaesATeNnbHOCTH : yueOHukK / moa pexd. E.M. Xonocrosoii, O.I'. IIpoxopoBoii.
- MockBa: U3natenbcko-Toprosas koprnopauus «/lamkos u K%, 2017. - 453 c. : tabn., ui. - (YueOHbIe
u3nanus i 0akanaBpoB). - bubmuorp. B kH. - ISBN 978-5-394-02026-1; To e [DnekTpoHHBIN pecypc].
- URL.: http://biblioclub.ru/index.php?page=book&id=450720 (08.08.2018).

Jonoanumenvhan numepamypa

1.ITerpo C.B. be3omacHOCTh KU3HEACITENFHOCTH [DIEKTPOHHBIN pecypc]: yuebHoe mocodue/
[TerpoB C.B.— DnexTpoH. TeKCTOBbIE JaHHBIe.— M.: Y4eOHO-METOIUUECKHId LIEHTp M0 00pa30BaHUIO Ha
KeNe3HOI0pokKHOM TpaHcnopre, 2015.— 320 ¢.— Pexxum pocryna: http://www.iprbookshop.ru/45247.—
3BC «IPRbooksy, mo mapouto

2.Epemenko B.JI. bezonacHOCTh KU3HEAEATENLHOCTH [DNEKTPOHHBIN pecype] : yueOHOe mocodue
/" B.J1. Epemenko, B.C. Ocranenko. — DIekTpoH. TeKcToBble naaHHble. — M. : Poccuiickuit

12



roCyJapCTBeHHBIN yHUBepcuTeT npaBocyausi, 2016. — 368 c. - 978-5-93916-485-6. — Pexxum nocryna:
http://www.iprbookshop.ru/49600.html

3.CorueB O.H. be3onacHOCTb XKM3HENEATENBHOCTH B UPE3BbIUAMHBIX CUTYalUsAX [DIEKTPOHHBIN
pecypc]: yuebHOe mocobme/ CerueB HO.H.— DnexTpoH. TekcToBble naHHble.— M.: ®DuHAHCH U
craructuka, 2014.— 224 ¢c.— Pexum noctyna: http:/www.iprbookshop.ru/18791.— 3BC «IPRbooks»,
0 MaPOITIO

JlabopaTtopubie padoTbi Ne 2
Tema : OueHka 3anblJIEGHHOCTH BO3/1yXa padoueil 30HbI
Llenb padomet: oBNACHUE TPAKTUICCKUMH METOJAMU OTIPEICTICHUS KOJTMYECTBEHHOTO
COJIEpKaHUs MBUTH B BO3/yXe, CAHUTAPHO-TUTHEHUYECKas OI[CHKA 3albIJIEHHOCTH BO3/yXa paboyveil 30HBbI.
Dopmupyemvie _komnemenuyuu: OIIK - 6.

Teopemuueckas uacmo:

IIsu1b10 HA3BIBAIOTCS M3MEILUCHHBIC JacCTUllbl TBEPAOTO BCHICCTBA, CIIOCOOHBIE B TCUCHUE HEKOTOPOIro
BPEMCHH HAXOJUTHCA B BO3AYXC BO B3BCHICHHOM COCTOSTHUM. IIsuts — 31O aspoaucCepCHas CUCTEMaA.

CucteMsbl, B KOTOPBIX AWCHEPCHOHHOW CpEeloN SBISIOTCS ra3bl, a AUCHEPCHON (a30ii — B3BEIIEHHbIE
YaCTUIl, HAa3bIBAIOTCS A’3POJMCIIEPCHBIMH CHCTEMaMH WM  a’po30JsIMU.  A’pO30JH, COJepKallue
MeNbYaiIlIie YacTULbl JKUJKOCTH, HA3BIBAKOTCS TyMaHAMH, a’pO30JIM, COJAECpkKAIE MEIbYailliie TBEP/IbIE
YaCTHULBL, — JbIMAMHU.

Pa3zmep mbuieBBIX yacTHll KoyieOsieTcs B IMIMPOKOM JHana3oHe: Hanbosee MEIKHE YacTHIbl 0 CBOUM

pasMepaM MPUOIMKAIOTCS K MOJIEKyJiaM, a HaumOojee KpyIMHbIE HMMEIOT pa3Mepbl B HECKOJIBKO COT
MUKpOMETpoB (MKM). [IbIIeBbIE YacTHIBI MO pa3MepaMm MoApa3fesisitoTcss Ha KpymHbie (6omee 60 MKm),
Mmenkue (60... 1 MkM) 1 cyOMUKpOHHBIE (MeHee 1 MKM).

[Teute TOApa3fenseTcss Ha OPraHUYECKYHO (JpeBECHas, XJIOM4aTro-OymaskHas, KOKEBEHHas W Jp.),
HEOpraHU4ecKylo (LleMEeHTHas, KBaplieBasi, KepaMHuyeckast U Jip.) U cMellanHy1o. Mcrounnkamu o0pa3oBaHus
MIBUTM Ha TIPOU3BOJCTBE SIBJISIIOTCS CIEIYIOIIUE MPOLIECChl: MEXaHUYECKOE U3MeIbueHHEe, TOPEHUE BEIECTB,
KOHJICHCAIIUS [apOB U XUMUYECKOE B3aUMO/ICHCTBUE BEIIIECTB.

['uruennyeckast BpeJHOCTh MbUIH 3aBUCHUT OT €€ XMMUYECKOT0 COCTaBa, Pa3MePOB IMbLIEBbIX YaCTHIl U UX
KOHIIEHTpalMu B Bo3ayxe. [IbUTh MOXKET momajgaTh B OpraHM3M YEJIOBEKa 4Yepe3 JbIXaTesbHble OpraHsbl,
Oprasbl MUILEBapeHus, KOXKy. B oprannzMe yenoBeka Mpu AbIXaHUH 3a/IEPKUBAIOTCS YaCTUIBI Pa3MepoM
0,2...7 MmxM. Boniee Menkue 4acTUIIbI BBIIBIXAIOTCA 00paTHO, a OoJiee KPYITHbIE OCEIAIOT B HOCOTJIOTKE.

Ortnarasicb B JIETKHX, IIbUTb MOXKET BbI3bIBATh MPOQecCHOHAbHbIEC 3a00I€BaHUSI — MTHEBMOKOHHUO3HI (B
3aBUCHMOCTH OT KOHKPETHOTO BEIIeCTBAa — CHJIMKO3, acOecTo3, IIeMEHTO3, cuaepo3 u jap.). Ocolyro
OTAaCHOCTb MPEJCTABISIIOT TOKCUYHBIE (SOBUTHIC) IMBLUTH, CIIOCOOHBIC BBI3BIBATH OCTPBIE M XPOHHUYECKHE
OTpaBJieHUs1 OpraHu3Ma. HekoTopble BUIBI MbUICH OTPUIATENIFHO BO3ACHCTBYIOT HAa KOXHBIM TMOKpOB
YeJI0BeKa U SBJISIFOTCS MPUYMHOM KOKHBIX 3a00JI€BaHUHN — IEPMAaTHUTOB.

[Tp116 MOKET BBI3BIBATH Takoke 3a0osieBaHus rM1a3 (KOHBIOHKTUBUTHI). Ctangaprom 'OCT 12.1.005-88
YCTaHOBJIEHBI MpenenbHo aomyctumble kKoHueHTpaimn (I1J1K) meueit B Bo3ayxe pabodeil 30HBI U KIIACCHI
omacHocTed meuiei. B 3aBucumoctn ot (usmko-xummyeckoro cocraBa mbiierd ux [1JIK komebmiorcs B
npenenax 1...10 mr/m3. TlpenensHo MOMyCTHUMBIE KOHIIGHTPAI[MM BPEIHBIX BEIIECTB B BO3Ayxe paboueii
30HBI — 3TO KOHIIEHTpaluu (Mr/mM3), KOTOpbIE MpHU €KEAHEBHOW paboTe B TeUeHHE § 4 WM MPH JPYrou
MIPOIOJKUTENLHOCTH, HO He Oosiee 41 W B HeNemo, Ha MPOTSHKEHUM BCEro padoyero craka He MOTYT
BbI3BaTh 3a00JIEBaHUI WM OTKIOHEHWH B COCTOSIHUM 3JI0POBbBS, OOHAPYKMBAEMBIX COBPEMEHHBIMU
METOIaMH MCCIIeIOBaHHIA B TIpoliecce paboThI MK B 00siee OTAaIeHHbIE CPOKH KU3HU.

OtpuiatensHpIM CBOMCTBOM MHOTHX BHJIOB MBUICH SIBISETCS UX CIIOCOOHOCTh K BOCIUIAMEHEHHIO U
B3pbIBY. B 3aBHCHMOCTH OT BEIMYHMHBI HIKHETO TMpeleNia BOCIUIAMEHEHHS ThUIM MOJpPa3JeNsioT Ha
B3pPBIBOOIIACHBIE U MOapoomnacHble. K B3pbIBOOMACHBIM OTHOCSTCS MbUIM C HIKHAM MPEIETIOM
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BOCIITaMeHeHus 110 65 r/M° (cepa, caxap, Myka). K M0o’KapoonacHeIM OTHOCAT NBUIM C HIKHUM HpPEIEIoM
BOCIUIAMEHEHHUs Bhble 65 T/M° (TabauHas, apeBecHas MbLTb M Ap.). IIpu B3pbIBaX Ha HpPEIPUSTHAX
BO3MOJKHBl HECUACTHBIE Cllydal C JIIOJbMH, a TaKKE pa3pylIeHUs] W MOBPEXAECHUs 000pyIOBaHUS,
CTPOUTEIIBbHBIX KOHCTPYKLUH U T.11.

Jlns 3ammThl OT NBUIM HAa IPOM3BOJCTBE IPUMEHSETCS KOMIUIEKC CAHUTAPHO-TUTMEHWYECKUX U
TEXHUYECKUX MeponpusTuil. Hanbonee 23 peKTHBHBIMY SIBISIFOTCS TEXHMUYECKUE PELICHUS, HCKITIOUAIOIINe

BBIOPOC TBUTH B Pabodyl0 30HY, HAlpUMEp, 3a CUET IOBBIIICHHS T'€PMETHYHOCTH TEXHOJIOTUYECKOTO
o0beMa, B KOTOPOM TepepadaThIBACTCs MBUISAIIUN MaTepual, JMO0 JApyrue U3MEHEHHs B MPOMBIIIICHHOM
obopynoBanuu. Bropast rpymma Mep cBs3aHa C YMEHBIICHHEM KOHIIEHTPAIMH BPEIHBIX BEUIECTB, KOTOPHIE
TIOTIAJIM B BO3IYIIHYIO 30HY pab0OUYMX MECT, C TIOMOIIBbIO BEHTHISIIUK JINOO OYMCTKON MBUICYJOBUTEISIMHU U
(bUIBTpaMu, UCTIONH30BAHUEM BOISHBIX 3aBEC U MP. DTH CHOCOOBI HIMPOKO MPUMEHSIOTCS Ha MPOU3BOJICTBE,
OJTHAKO JOMOJHUTENbHBIE 3alIUTHBIE YCTPONUCTBA JOCTATOYHO YacTO YXYALIAIOT YA00CTBO pabOThl YeIoBeKa
U TE€M CaMbIM CHIKAIOT 3QQEKTUBHOCTb €ro TpyAa. VHAMBUIyalbHBIE CPEACTBA 3aIUTHI (PECITUPATOPBI,
OYKM M Tp.) TaKkKe HEyJAOOHbI B paldoTe, MOATOMY HMX PEKOMEHAYETCS HCIIOJIb30BaTh Ui BPEMEHHBIX
HENPOJOKUTENBHBIX PA0OT B OTPAHUYEHHOM MacIITaoe.
CyiiecTByeT HECKOJIbKO METOJIOB ONPEIENICHUs 3albUIEHHOCTH BO3IYIIHOW Cpefbl, U3 KOTOPBIX
HamboJiee 4yacTo NPUMEHSIOTCS JIBa: BECOBOM M cueTHBIA. bojee mnpeamodtuTeneH NEpBBIA METOJ,
MIPUMEHSIEMbIH OOBIYHO B MPAKTUKE WHCIEKTOPCKOTO KOHTPOJIS BO3AYIIHOM CpeIbl.
CyIIHOCTh BECOBOTO METOJ/ia 3aKJII0YaeTcs B TOM, YTO OINpEAETIeHHbIH 00bEeM 3allbUIEHHOTO BO3IyXa
MPOITyCcKaeTcs 4epe3 BbICOKOI(PPEKTUBHBIM (GUIBTP M MO YBEIWYEHHIO Macchl (puiabTpa U 00bEMY
MPOQUIBTPOBAHHOTO BO3/1yXa PACCUUTHIBAIOT MAaCCOBYIO (BECOBYIO) KOHILIEHTPALIMIO TBLIHU 10 hopMmyIie

G M,-M, . .3 n

C=_"_= L, MriM, i2.1)
Vi Vi

rae C — MaccoBasi KOHIIEHTPAIHUS MbUTH, MI/M°; G — Macca IbITH, OceBIIeH Ha pribTpe, MT; M1 11 Mp —
Macca (prIbTpa COOTBETCTBEHHO JI0 M TIOCIIe 0TOOPa MPOOkI, MT;

Vo — 00beM npouIbTPOBAHHOTO BO3/IyXa, MPUBEIACHHOTO K HOPMaJIbHBIM yCiIoBHUsAM (Temneparypa 0°C
u OGapomerpuyeckoe jaBiaeHme 760x133.322 TIla), m°. O6beM npodHILTPOBAHHOTO BO3IyXa

onpezensercs no hopmyne

V1738 3
. M

0T 273+ T)-760:133322

rie B — 6apomerpudeckoe nasnenue, [1a; T — Temneparypa Bo3ayxa B Mecte 0TOopa mpoos! i, C°;
Vt — 06beM BO3/IyXa, IPOMYIIEHHOro Yepe3 GunsTp npu Temmneparype T u gapnenuu B, M,

paccuuThIBaeTCs o hopmyie

¥-i M, (2.3)

V, =

TN

rne v — o0beMHasi CKOpPOCTh MPOCAchlBaHUs BO3Ayxa uepe3 (GuiabTp, JI/MUH; t — MPOJOIDKUTEIBHOCTh

otGopa mpoObl, MuH; 1000 — mepeBoa oObeMa BO3AyXa M3 IUTPoB, M°. Jlus MojcdyeTa MaccoBOH

KOHIIEHTPAIIMH MUK (MI/M%) MOKHO TI0JIb30BaThes Takske (pOPMyYIIOH, MOTy4aeMoii MyTeM MOICTaHOBKH

3Ha4yeHus Vt u3 popmyisl (2.3) B popmyny (2.2) u 3Hauenus VO B popmyny (2.1):

371107 -G(273+T)
v-i-B -

Cuetnslii MeToa. B psize oTpaciell mpOMBIIUIEHHOCTH UMEIOTCS TPOM3BOJICTBA C MOBBIIICHHBIMU

C= (2.4)

TpC6OBaHI/I${MI/I K YHCTOTC BOSILYIHHOﬁ Cpcabl: H3TOTOBJICHUC paﬂHOBHCKTpOHHOﬁ arraparypsl,
KHHO(bOTOMaTepHaJIOB, MCIUIMHCKUX NpCnaparoB U T.II HpI/I TAaKUX IIPOU3BOACTBAX IlCﬁCTBYIOT
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BCAOMCTBCHHBIC HOPMBI KadcCTBa BO3yXd, KOTOPBIMU YCTAHOBJICHBI HILK OblJIM B CYUCTHBIX
MOKa3aTeNsAX: YWCIO YacTUIl Ha JIMTP WIM Ha cMm3 Bosayxa (u/n, 4/cm3). CymHOCTH KOHTPOJS
3aMbJICHHOCTH BO3/yXa, KOTOPBIM B 3TOM CIydae OCYIIECTBIIAETCS CUETHBIM METOJIOM, 3aKJIIOYaeTCs B
MPEBAPUTEIILHOM OCAXKIACHUH MBUIMHOK M3 ONPEACICHHOTO 00beMa mpudopa Ha MPEeIMETHOE CTEKIO U
MOCIIEAYIONIEM TIOACYETE UX YHCIA C MOMOINBI0O MUKpocKoma. IlyreM neneHust o0mero yucia nbUIMHOK
Ha 00beM BO31yXa, U3 KOTOPOTO OHU OCAXK/CHBI, TOJIYYal0T CYETHYIO KOHIICHTPALNIO TBUTH (4/71):

N K,;n,S K"-n..r,-.‘[-H: K,-n., 2

v Vv mR-h h

L

C )

e K — konmdecTBo moneii 3penus (KJeTok ceTku) B 1 cM? OKyIIspa MEKPOCKOTIA;

Nep — CpEIHEE KOJIMYECTBO MBITMHOK B OJIHOM T10JI€ 3PEHMSI, OTIPEICTICHHOE Ha OCHOBE TI0JICUETA B IATH
Pa3IMYHBIX KJIETKAX;

S — MIoIMAIk OCHOBAHMS EMKOCTH, U3 KOTOPOH OCAXK/IEHBI TBUTNHKH, CM;

R — paauyc ocHOBaHUSI EMKOCTH, CM;

V, h— 06bEeM U BBICOTA TOif MKOCTH, COOTBETCTBEHHO CM° U CM;

N — 9rCI0 NBUIMHOK.

Qbopyoosanue u mamepuaibl:

Jlyis ompenenieHusi KOHIEHTPAIMU BT BECOBBIM METOJIOM TPUMEHSETCsl jJabopaTopHasi yCTaHOBKA,

cxema KOTOpoH npuBejieHa Ha puc. 2.1. OHa cOCTOUT U3 MBIJIEBOM KaMephbl U MPUOOPHOTO OTCEKa.

[TbieBas kamepa eMKocTsio 0,05 M3 HIMHTHPYET TIPOU3BOACTBEHHOE MOMEIIEHHE, B KOTOPOM BO3AyIIHAS
cpena 3arps3HsAeTCs IMbUIBIO  BCIEICTBUE IBUICBBLACIAIOIIMX IpoleccoB. B mpubopHOM oTceke
pa3MeIlaroTCs OCHOBHbIE IPHOOPBI U IPUCIIOCOONICHUS [T U3MEPEHHSI KOHLIEHTPALIUHY TTBLIH.

@
:

jﬁfﬂ }J-;;m;ﬁ‘ \W
B

Prec, 2.1, Cxema yCTaHOBEH 114 010003 BECOBBIX Mpod mblim:

1 — muneras kamMepa; 2 — korycoobpasHeni crakan; 3 — HALTROBANEHBI
naTpoH (annorsk); 4 — Gynkep-no3aTop; 5 — pyika: 6 — peryIHPOBOTHAR
raiika; 7 — po3nyxomayexa; 8 — potamerp; 9 — npubopHiii oTeek;

10 — dhonape; 11 — sewrrinsTop

Hepe,[[HHf[ CTCHKAa KaMEpbl BBINIOJIHCHA B BUAC JIBCPKU C YIINIOTHCHHUCM. Ha wnei BHYTPpU KaMCphbl
3aKpPCILICH 6YHK€p-I[OSaTOp, HpeﬂHaBHa‘IeHHLIfI I ,HOSPIpOBO‘IHOfI noJgavu IiblJIM B KaMEpy. BYHKep'
A03aTOp HUMECT KOHYCOO6p3.3HBII>'I CTaKaH, Kyla 3acCbIIIaCTCA HABCCKa IIbUIH, ra17n<y, pPeryimpyromyro
BCIIMYMHY 3a30pa, 4€pe3 KOTOpHﬁ IIbUIb IIOCTYIIACT B KaMEPy U PYUKY.

HpI/I MMOBOPOTEC PYUKHU-A03aTOPA MPOUCXOAAT HICITIKHU. BCJ'IC,I[CTBI/IG COTPSICCHUS TIBLIIb BBICBITIACTCA U3
CTaKaHa B BO3AYIIHOC ITPOCTPAHCTBO KaMCPBhI. KomuuecTBo BBICBIHammeﬁCﬂ IIBIIA PETYIINPYCTCA ramkoit.
B KaMCEpe IblJIb PACCECHUBACTCA BCHTUIIATOPOM, KpPbUIbYAaTKa KOTOPOI'0 IMPHUBOAUTCS BO BpallCHUC C
MMOMOIIIBIO 3JICKTPOABUTATEIIS, PAa3MCIICHHOI'O B HpI/I60pHOM OTCCKC. I[J'ISI BU3YAJIbHOT'O Ha6J'IIOILeHI/I$I 3a
nmponeccomM HBIJICO6p3.30BaHI/I$I B KaMCpPEC NMECTCA CBCTOIIPO3PAYHOC OKHO. HO)ICBCTKa ad’p030Jid B KaMepe
OCYIICCTBIIACTCA C TIOMOIIBIO (bOHapH, 3aKpCIJICHHOI'O Ha CTCHKE KaMCPHI.

Ha nepe;[Heﬁ CTCHKC KaMCpbl HUMCECTCA OTBCPCTUC IUIA 0T60pa Hp06 3alblJICHHOTO BO34yXa. B
Hepa6oqu MOJIOKCHHUHU OHO 3aKpbIBACTCA HpOGKOﬁ, a Ipu pa60Te YCTaAaHOBKM B HEIro BBOOUTCH

¢bwibTpoBanbHbI natpoH. [locnenHuit cHapskaeTcs aHATUTHUYECKHM adpO30JbHBIM (HIBTPOM THIIA
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A®DA-B-10. Takue GuUABTPBHI OTIMYAIOTCA OTCYTCTBHEM TMI'POCKONUYHOCTH, BCJIEJICTBHE YEro HMX HE
TpeOyeTcsl CYIINUTh U BBIACPKUBATH A0 IMOJIYYCHHsI NOCTOSHHOW Macchl. CHHTETHUYECKHE BOJIOKHA ITHX
(GUIBTPOB HECYT Ha cede PIMEKTPUUSCKUN 3apsi, M0ITOMY 3(D(HEKTHBHOCTD MbUIC3aAepKaHus (PUIIETPOB
Ype3BbIYafHO BBICOKA. DUIBTPBI CUUTAIOTCS a0CONIOTHBIMHU, T.€. UX AI(PPEKTHUBHOCTH MPUHUMAETCS
paBHOI 100%. OTcacbiBaeMblil U3 KaMepbl BO3LyX KOMIIEHCHUPYETCS YMCTHIM BO3IYyXOM, IOCTYHAIOLIUM
gyepe3 CIHEeNHaTbHOE OTBEPCTHE, 3aKPHITOE BOWIOYHBIM (GMIBTpoM. B ycTaHOBKE MpeaycMOTpeHa
OJIOKMPOBKA, HE JIOTYCKAIOIIAs BKIFOUEHUE BEHTWIATOPA IPU OTKPBITON TIepeIHEl CTEHKE KaMephl.

OtcacblBaHHE 3albUIEHHOTO BO3yXa IPOU3BOJUTCS C IOMOIIBIO aCIUpPATOpPa, PACOJIOKEHHOIO B
npubopHoM oTceke. K acrmmparopy pe3smHOBOH TpyOKodl mOKIOUaeTcs (QUIBTPYIONUN MaTPOH.
AcnupaTrop CMOHTUPOBAH B METAJUIMYECKOM KOPITYCE U COCTOUT U3 BO3AYXOYBKHU C AIEKTPOABUIATEIEM
U 4YETBIPEX POTAMETPOB, CIY)KalUX I H3MEPEHHUs pacxoja OTcacklBaeMoro Bo3ayxa. Kakplii
pOTaMeTp COCTOMT M3 CTEKJISIHHOM TpyOKHM M HaxoJsiierocst B Heil moruiaBka. TpyOku poTameTpos
rpagyupoBanbl. Ha nepenneil manenu acnuparopa MMEIOTCS IITYLEPHI Ui MPUCOEINHEHUS PE3NHOBBIX
TpYOOK M BEHTUJIEH pOTAaMETPOB JIJIsl PETYJIMPOBAHUS O0BEMHON CKOPOCTH OTCAChIBAHUS BO3/yXa.

[Ipu npoBeneHnn nabopatopHOi pabOThl AOMOJHUTEIBHO K YCTAHOBKE HCIOJIB3YIOTCS CIIEAYIOLINE
puOOPHI: CEKyHIOMEP, OAPOMETP-aHEPOU T, TEPMOMETP, AHATTUTUUECKHE BECHI C PA3HOBECOM.

st obecriedeHust AIEKTPOOE30MaCHOCTH JTabopaTOpHasi yCTaHOBKA JOJDKHA OBITH 3a3eMiieHa, IS
4ero B 3aJHEW 4YacTu MPUOOPHOTO OTCEKa MPEeIyCMOTpPeH OO0dT. YCTaHOBKA MOAKIIOYAETCS K CETH
HanpsbkeHnem 220 B.

Texnuka 0e30nacHocCmu nPU GbINOAHEHUU 1a00PAMOPHON_Padombl:

1.ByasTe BHUMATENBHEL, JUCHUILIMHUPOBAHHEI, OCTOPOXKHBL. TOUYHO BBIIOIHIANTE YKa3aHHMS.

2. Pacnosraraiite mpubopsl , MaTepHalibl, 000pyIOBaHKHE Ha paboueM MeCTe B MOPSIKE, yKa3aHHOM
MIPEToIaBaTENIEM.

3.He nepxwute Ha paboueM CTOJIE IPEAMETHI, HE TPEOYIOIIUECs Ui BHITIOJHEHUS 3aJaHMUsL.

4.Ilepen TeM, Kak MPUCTYMHUTH K pabOTe TIIATEIbHO U3y4UTE €€ ONUcaHue, yACHUTE X0 €€
BBITIOJTHEHHUSI.

5.AKKypaTHO 00paIanTech ¢ COCyIaMU, HAIIOJIHECHHBIMH BOJIOH, CO CTEKJISIHHOM MOCYIOH.

6.Ecnu cocyn pa3ouT B mpoiiecce paboThl, TO OCKOJIKU HeNb3sl YOHUPaTh CO CTOJIA TPANKON WU
pyKaMH, HaJI0 MOJIb30BAThCA HIETKOM U COBKOM.

Ilpakmuueckan yacmep:

Omnpenenenre 3arbUIGHHOCTH BO3/TyXa paboyeil 30Hbl BECOBBIM METOJIOM:

1. B3Becurp ananurnueckuit Guibtp ADA-B-10 Ha maboparopHbix Becax. Tak Kak (PHIBTpPHI
3arpeccoBaHbl B OyMasKHbIE (PUIIBTPOIEPKATENH, TO MEepe]l B3BEIIUBAHUEM UX CIIEIyeT OTACTUTH OT

¢bunbTpoAepkareneil u B3BeMIMBaTh 0€3 HUX ¢ TOYHOCTHIO A0 0,1 Mr. 3achinaTh HaBECKY MbUIH B
OyHKep-/103aTOp U C MOMOIIBIO TaKN YCTAaHOBUTH 3a30p, 00ECTIEYMBAIOLINI 1M0Aa4Yy MbUIH B TpeOyeMoM
KOJIMYeCTBE. BKIIOYMB BEHTWIATOP, MOBEPHYTH PY4YKy OyHKEpa-Io3aTopa MO YacOBOM CTpelKe Ha
HECKOJIBKO IIETYKOB O 00pa3oBaHUsl B KaMmepe HEOoOXOIMMOM 3ambUICHHOCTH BO3ayxa (Habmomaercs
gyepes OKHO).

2. BcraBuTh (unbTp B QuIbTpoBaibHBIM MaTpoH. BkirounB acmupartop, BeIOpaTh TpeOyemyro
CKOpPOCTh OTCacChIBaHUS BO3Ayxa. OTCUET CKOPOCTH NMPOXOXKJIEHHS BO3/AyXa CleAyeT OpaThb MO BepXHEH
KpPOMKe

NoIjiaBKa Ha mkane portamerpa. Ilocie BbIOOpa CKOPOCTHM OTCAchIBaHUS BO3JyXa acHUpaTOp
BBIKITIOUUTH, (PHIBTPOBAIBHBINA MAaTPOH C (PUIBTPOM YCTAaHOBHTH B IbLI€3a00pHOE OTBEPCTHE MBLIEBOM
KaMephbl.

BKi04MThE OJJHOBPEMEHHO acHUpaTop M CEKyHJIOMEp W HPOM3BECTH OTOOp MpoObl mbliu. B
TEUEHHE BCEro BpEMEHHM OTOOpa MpoObl MBUIM CKOPOCTh OTCAChIBAHUS BO3JyXa IOJIEPKUBATH
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MOCTOSIHHOM C TIOMOIIBIO BEHTHJII poTamerpa. 3apHUKCHpPOBATh CEKYHIOMEPOM IIPOJIOJKUTEIBHOCTD
0TOOpa MpoObI MBLIH.

3. UzBneus punstp APA-B-10 u3 marpona Bmecte ¢ OyMakHbIM (uiIbTpoAepkaTesieM. B3BecuTsb
¢wbTp Ha 1abopaTOpHBIX Becax (0e3 puiabTpoaepxkarens).

4. 3amepuTh 6GapOMETPUYECKOE JTABICHUE U TEMIIEPATYPY BO3yXa B MOMEUICHUH.

5. Paccunrare KoHUeHTpanuio meutd 1mo Qopmynam (2.1), (2.2), (2.3) u (2.4) u pe3ynbTaThl
3aHECTH B OT4YeT. Buja wuccimenyeMol NbUIM 3aJaeT mpenojaaBaTenb. JlJIsi TMTMEHHMYECKOW OLICHKH
3aMbICHHOCTH BO31yxa Ha pabouem wmecte (mo 'OCT 12.1.005.88) ompemenuts ee IIJIK m xmacc
OMACHOCTH. DKCIEPUMEHTAIbHO HalIEHHYIO KOHLIEHTPALUIO IbIJIM CPABHUTH C MPEAEIBHO JTOMYCTUMOM
BeIM4YMHOM. CenaTh COOTBETCTBYIOUINI BBIBOJ 10 PE3Y/IbTaTaM OIBITOB.

Tpeboganua Kk opopmienuro 1a60panopHol padomyl U omyemy:

OTUYET O JJABOPATOPHOMN PABOTE 2
Ouenka sansuiennoctn Bosayxa pabouei 3o0nm

Tump, rpymina, g, i, 0. cTyAcHTa)

1. Cxema nabopaTopHoi yCTAHOBKH.

2. Onpeaenenne 3ansUICHIOCTH BO3IYXA paboteii 30HLI BECORLIM
METOAOM.

Hexoannbie gannbie: HanMeHOBAHHE [HLTH L I,-'lF{_m'."M"
KIIACT ONACHOCTH NMBUIH
GapoMETPHUECKOS JARIEHHE . _la
TEMNEPATYPa BO3AYXA B nomemenun_ “C

Ghenia| Hporoa- Macea

CKOPOCTh Macea Macea
P AHTEb- dunsTpa Konten- | [pessi-
& |mpocacki- dweTpa TEUTH,
g HOCTE = noene TpaUMA | WCHHE
Z| BaHus - e oThopal VIIOBJIEH- -
s oTopa _ othopa |7 ) TRUTH B MK
S | Bosayxa ~ npodsL HO# gy
3 - npodel npolsl Boaayxe n=C/C,,
uepes s My, s Tpon 3
TELUTH t i M, . C, wr/sr
Puiip MI G, M1

MIH Mr
v, J1/MuH

Jakaouenne

Br16poc BpenHbIX BeliecTB B aTMoc(hepy JOHKEeH MPOU3BOIUTHCS TAKUM 00pa3oM, YTOObI 3arps3HeHne
BO3/YILIHOM CpeJibl B MPU3EMHOM CJIO€ HE MPEBBIIIAN0 ycTaHOBIECHHbBIX BeanuuH [TJIK. s HeTokcuaHoM
e Crizik = 0,5 mr/m® .

[Ipu paccestHUM BpeJHBIX BBIOPOCOB U3 JABIMOBOM TpyObl MaKCUMalIbHAS MIPU3EMHAsi KOHIICHTpAIUs
npuMeceii 0opasyercs Ha paccTosiHUH, paBHOM npumepHo 20 H ot Tpy6sl, rie H — BricoTa TpyObI, M

(puc. 2.2).
D ==
L~ '\~
Berep \‘
e My
KXmax -
o ———

Puc. 2.2. Cxema paccesHits BRIOGPOCOB NBUTH 13 JILIMOBO TpYOBI

JI7151 XOTOHBIX BEIGPOCOB MAaKCUMAIIbHAs KOHIIEHTPAIMS MBLTH B IPU3EMHOM clloe arMocdepsl, Mr/m?,
TMIOJICYUTHIBAETCS TI0 (hopMYyIie

; AMnky
{,—m:uc = ]I; o
¥
rac A — KOB(p(pI/IL[I/IeHT, 33.BPICHH_IPII>'I OT MCTCOPOJIOTUYCCKUX YCJ'IOBI/Iﬁ pacceaHuAa BpeHHOCTCﬁ B

atMocdepe (TemmepaTypHOU cTpaTuduKanuu). Ero BennymHa NpPUHUMAETCS B COOTBETCTBUU C
KJIIMMAaTHYeCKUMU 30HaMH (Taou. 2.1);

17



H — BbicoTa TpyOBI, M, 17151 pacueTa npuHumaercs pasaoit 30...70 m (¢ uarepsanom 10 m);

M — Macca BBIOpachIBaeMbIX BEILIECTB, I/C, OTIPENENACTCS IMyTeM YMHOKECHHUS 3aMEPEHHON KOHIICHTPALuU
Ha 00beM BBIOpocoB (M=CV). Jlns pacuera o6bema BeIOGpocoB 3amarorca (10...50 Teic. M4 ¢
uHTepBaioM 10 Teic. M3/4). KoHUeEHTpanus NI YCTAaHABIMBAETCS IO JaHHBIM J1a0OPaTOPHBIX

HCCIICIOBAHNH;
v — 0e3pa3mMepHbIi K03()(HUITHEHT, 3aBUCSIIUI OT CKOPOCTH OCEAAHMUs BPEIHBIX BEIIECTB B aTMOC(hepHOM
BO3JIyX€, JUIsl MEJIKOJUCIIEPCHOM MbUIM IPUHUMAETCS Vv = 1;
N — 6e3pa3MepHBIil KOAPPHUIUEHT, 3aBHCUT OT IMapaMeTpa VM, M/C, KOTOPBI HAXOIUTCS U3 BEIPAKECHUS
v, = 1,3 v, D/H
(mpr vy, =03 n=3; npu03=v,=2 n=3-[(v,-03)436-v, | )
D — nuametp ycrbst TpyOsl, M. {1151 pacuera npunumaercs paBHeiM 0,8...1,2 m (¢ uaTepBanom 0,1 m);
Vp — CKOPOCTb BBIXOJIa TA30B U3 YCThs TPYOBI, M/C; HAXOAUTCS 1O opmyie
— \-
© 36007D” /4

e k — koahdummenT, ¢/M%, onpenenseMslii o GpopmyIe

k=2,
8V

35ech V — 00beM BbIOpAChIBAEMBIX Ta30B B €IMHUILY BPEMEHH, M/c.

Vo

Tabannua 2.1
Inavcune kowppunnuenTa A

KonmsmaTiaeckan aoma Koodpuusent A
Hizknee [Moromane, Kapkaz, CuGupe, Jansaunii Boctok 200
Cerep, Cepepo-3anay esponeiickoil Teppuropin Pd, 160
Cpeanee INosoneee, ¥pan
Heprpanbias yaeTs esponeickoi Teppuropan PO 120

[IpousBenem pacueT paccesHHUs 3amblICHHBIX BBIOpocoB. Uepe3 apiMOBYIO TpyOy BbicoTOM 30 M U
auaMeTpoM ycThsi 1 M BblOpachiBaeTcs B armocdepy BEHTWISIMOHHBIM BO3AYX, 3albUICHHBINH 10
koureHTpamuu C = 480 mr/me,

O6bem BeIOpackiBaeMoro Bo3ayxa coctariseT V = 30000 m3/a = 8,33 m3/c. [1pu1s HEeTOKCHYHAs, ee [TJIK
B TIPH3EMHOM clioe atMocdepbl coctapiser 0,5 Mr/mS. PoHOBas KOHIEHTpalys MbUTH paBHa 0,15 mr/v®.
[Ipennpuste pacnoyioxkeHo B eBponeiickoil vactu P®. OnpenenuTs BEIUYUHY MaKCHUMaJbHOIO
3arpsi3HEeHUs NbUIBI0 TPU3EMHOTO €105 aTMochepsl U cpaBHUTH ee ¢ BennunHoi [1/IK.

Pemenuel. TakkaknpeanpusTrepacoaokeHoBeBporelickoiuyactuP®, Tokoaddunuent A = 120.

2. Macca BeiopaceiBaemoit meut M = CV =480-8,33 = 4000 mr/c.

3. Onpez[eﬂ;leM CKOPOCTBb BbIXOJa BO3J1yXa U3 YCTbA TpY6BIZ
4V 4.833 ,

= —==10,61 Mm/c.
D 31417
4. HaxoauMm napamerp Vi

D 61
v, =13vg = =1,3-1[}m =046 m/c.

Vg =

5. OnpenenseM napameTp n IpU yCIoBUHU Vy > 0,3 m/c:
n=3-,/(v,-03)436-v,)=3-(0,46-03)4,36 -0,48) = 2.2
6. Onpenensem ko3 durmenr k:

=0,01 ¢/nm>.

8V 8-8.,33
7. HaxouM MakcHMasbHYIO BETUUUHY KOHIIEHTPAIIMY TBUTH B IIPH3EMHOM CJIO€ aTMOC(EPBI:
120-4-2-2,2-0,01 o3
C .= o =022u2/m
30
8. C yyeroM (hOHOBOTO 3arps3HeHus Bo3AyXa B JaHHoi MectHOocTH Cdh= 0,15 Mr/m® obliee 3arpsa3HeHne
COCTaBHT:
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Co6=0,22 +0,15=0,37 Mmr/™m’,

UYro He npeBbimaer Crnak = 0,5 mr/m3.
Konmponwvnoie gonpocol :

1. Yto HA3BIBAETCS MBLIBIO?

2. B ueM 3aKkitoyaeTcsi TMTMEHUYECKask BPEAHOCTD MbUIH?

3. Yto takoe [1JIK Bpennoro Bemecrna?

4. CyIHOCTh BECOBOTO METOIa ONIPECIICHHS] KOHIICHTPALINH TTHLITH.

5. Kakum 06pa3om uzMepsieTcsi cueTHasi KOHIEHTpaLysl MbUin?

6. Kak u3mepsercst 00beM BO3Iyxa, IpOcachkiBaeMOTo uepe3 (puiabTp mpu BECOBOM METOJIe
M3MEPEHUsT KOHIIEHTPAIUH TTBLITH?

7. Kakne caHuTapHO-TEXHUYECKUE MEPOIIPHUSTHS TIO3BOJISIFOT CHIDKATh KOHIICHTPAIIMIO TIBIIIH Ha
pabouux mectax 10 yposHs [TK?

8. Kaku cpencTBa MHIMBHUIYaTbHOH 3aIIMTHI pAa0OTAOIINX TPUMEHSIOTCS B YCIOBHSAX IMOBBIIICHHOM
3aMbUIEHHOCTH BO3/1yXa paboueil 30Hb17

Cnucox numepamypbol:

Ocnognasa numepamypa

1.be3omacHOCTh KU3HENEATETLHOCTH [ DNEKTPOHHBIN pecypc] : yaeOHuk aiisa 6akanaBpos / B.O.
EBcees [u ap.]. — DnekTpoH. TeKkcToBBIE gaHHbIe. — M. : Jlamkos u K, 2017. — 453 ¢. — 978-5-
394-02026-1. — Pexum nmoctyma: http://www.iprbookshop.ru/60384.html

2.be3omacHOCTh Ku3HeAeITeNbHOCTH : yueOHuk / mon pea. E.M. XomoctoBoii, O.I'. [IpoxopoBoii. -
Mocksa: M3narenscko-ToproBasi kopnopanus «Jlamkos u K°», 2017. - 453 c. : Tab:., ui. - (YueOHbIe
W3JIaHus )1 OakaaBpoB). - bubmmorp. B kH. - ISBN 978-5-394-02026-1; To ke [ DneKTpOHHBIH
pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=450720 (08.08.2018).
Jlononnumenvnan numepamypa

1.IletpoB C.B. be3omacHOCTb KU3HEACITEIBHOCTH [ DIEKTPOHHBINA pecypc]: yuedHoe mocooue/
[TerpoB C.B.— DnekTpoH. TEKCTOBBIC NaHHbIE.— M.: Y4eOHO-METOANMYECKUI IIEHTP 110
00pa3oBaHMIO Ha KEJIE3HOIOPOKHOM TpaHcnopte, 2015.— 320 ¢.— Pexum moctyma:
http://www.iprbookshop.ru/45247.— 9BC «IPRbooksy, 1o mapouito

2.Epemenko B.JI. be3onacHOCTh )XKH3HEACATENHHOCTH [ DJIEKTPOHHBIN pecype] : yueOHOe ocodue /
B.Jl. Epemenko, B.C. OctaneHnko. — DJIEKTpOH. TEKCTOBBIE TaHHbIe. — M. : Poccuiickuii
roCyJIapCTBEHHBIM YHUBepcUTET npaBocyaus, 2016. — 368 c. - 978-5-93916-485-6. — Pexum
noctyna: http://www.iprbookshop.ru/49600.html

3.CriueB FO.H. be3onacHOCTh XKU3HENEATENbHOCTH B YPE3BbIYANHBIX CUTYaLUSIX [ DIEKTP OHHBIN
pecypc]: yae6Hoe nocobue/ CerueB KO.H.— DnekTpoH. TekcToBble faHHble.— M.: GUHAHCH U
craructuka, 2014.— 224 c.— Pexum noctyna: http://www.iprbookshop.ru/18791.— 9bC
«IPRbooksy, o mapoJto

JlaGopaTopuas paGora Ne3.
Tema: HcciienoBaHHeNnpoOU3BOACTBEHHOIOLIIyMA.
Ilenv padomsl: HAyINTHCS U3MEPSTH NApAMETPBI IIyMa, IPOU3BOJUTH CAHUTAPHO-TUTMEHUUYECKYIO

OIICHKY IIyMa " OIIPCACIIATH 3(1)(1)6KTI/IBHOCTL 3BYKOU3O0JIALIUA TIPETPAL.

Dopmupyemovte komnemenuyuu: OIIK - 6.

Teopemuueckaa wacmyp: 11lyMOM Ha3bIBAIOT Pa3IMYHBIE 3BYKH, MEILIAIOIIME HOPMAILHOM AEATEIbHOCTH

YesioBeKa. 3BYK IpEJICTaBIsieT coOO0M KoseOaTesbHOe IBUKEHHE YIPYroi cpefpl. 3BYK, pacpOCTPaHSIOLIMICS
BBO3/IYIIIHOM CPEJe, HAa3bIBAIOT BO3YIIHBIM LIIYMOM; 3BYK, IIEPEAAIOILUICS 110 CTPOUTEIBHBIM KOHCTPYKLIUAM, —
CTPYKTYpHBIM. JIBIJKEHHE 3BYKOBOM BOJIHBI B BO3YXE II0 CPABHEHHUIO C HE BO3MYILEHHOW BO3JYLIHOW CPENOi
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COINPOBOYKIAETCSl NIEPUOAMYECKUM H3MEHEeHHeM JaBieHus. OpraH ciiyXa 4esjoBeKa pearupyer Ha W3MEHEHHUE
3ByKoBoro Jasiienus P (I1a), uem Bbliiie 3ByKOBOE JABJIEHUE, TEM CUIILHEE OILYILIEHHE TPOMKOCTH 3BYKa. 3BYKOBas
BOJIHA XapaKTEPH3yeTCs YacTOTOW W aMIUIMTYHOW KoseOaHuil. YenoBeK BOCHPUHHMMAET 3BYKH C YacTOTOM
20...20000 I'u. YenoBek criocoOeH pa3immyaTh OTPOMHBIN AMana3oH 3BYKOB PA3HOTO 3BYKOBOTO JABJICHHS. 3BYK C
gactotoit B 1000 I'i1 Ha rparm Goneporo nopora (2-107[1a) B 107 pa3s npeBbIIaeT 3ByK HA HOPOTe CIBIIMMOCTH
(emBa pazmmumMeni 3ByK) ¢ Po = 2:10°Ta. TTo3TOMy B aKyCTHKE HCIIOJNB3YIOT HE AOCOJFOTHBIC BETMUMHBI
3BYKOBOTO JIABJIEHUS, @ X OTHOCUTEIIbHBIE JIOrApU(PMUUECKUE YPOBHH, BEIpAKAaEMbIE B AelnOernax:

L=20lg 1B,
PEI

rae L — ypoBeHb 3BYKOBOTO JIaBJIeHUS, 1b;

P — 3BykoBOe€ naBienue, [la;

Po — moporosas BeJIMYMHA 3ByKOBOTO JaBneHus, pasHas 2-10I1a.

CHueHue ypoBHS 3BYKOBOTO JaBiieHHS Ha 3 b BeleT K yMEHBUICHHIO aOCOJIOTHOM BEIMYMHBI
3BYKOBOro JaBieHus B 1,26 pa3a; Ha 6 n1b — B 3 pa3za. B mpaxkTuke 4acto HeEoOXOIUMO 3HATh
pacnpesieieHue YpoBHEH 3BYKOBOI'O JaBJIEHUS MO dYacToTaM. [l MOJydeHUs YacTOTHBIX CIIEKTPOB
IIYMOB MPOU3BOJAT M3MEPEHHE YPOBHEH 3BYKOBOTO JaBJIEHHS Ha (PMKCHPOBAHHBIX OKTAaBHBIX CpEIHE
reoMeTpHUYecKrx yacToTax. HTepBas 4acToT, B KOTOPOM BepXHss I'paHu4Has yactota fB B 1BOe BhIlIe
HIKHEN rpaHuyHoi wyactoThl fH, Ha3piBaeTcs okTaBoW. [l HOpMHpOBaHUS IIymMa M OLEHKHU
3BYKOM3O0JISIIUA YCTAHOBJIEHBI CIIENYIOIIME OKTaBHbIE MoJockl yacToT: 31,5; 63; 125; 250; 500; 1000;
2000; 4000; 8000 I'm. Kaxayro OKTaBHYIO MOJIOCY XapaKTepH3YyeT 3HAYEHUE CPEAHEreOMETPUYECKO U

fl:r = *\"I f13\ ) 1E‘H

Y4acCTOTBI OO0miee CcyObEKTHBHOE BO3JICHCTBUE IIyMa Ha YEJIOBEKa OILIEHMBAETCS IO
ypoBHIO 3Byka B JABA (memumbenax «Ay), KOrJa IIyMOMETpP BKIIIOYAETCS HA XapaKTEPUCTHKY «Ay, MpH
KOTOpOM MPOU3BOJUTCS CYMMHPOBAHHUE 3BYKOBOW AHEPrUHU MO BCEM 4HacToTaMm crekrpa. [lo xapaktepy
CHEKTpa ILIyMbl DPA3AEIAIOTCA HA: LIMPOKOINOJIOCHBIE, TJi€ NPEACTaBICHBl 3BYKH Ha BCEX YacTOTax
cnektpa (puc. 3.1,a); TOHaNbHBIE, B CIIEKTPE KOTOPBIX SIBHO MPOCITYHIMBAIOTCS IUCKPETHBIE TOHA (puC.
3.1,6). Ilo BpeMeHHBIM XapaKTepUCTHKAM HIYMbl JENATCA Ha MOCTOSIHHBIE, YPOBEHb 3BYKa KOTOPBIX B
Te4eHue pabouero THS U3MeHseTcs He OoJiee, ueM Ha 5 1bA; He MOCTOSIHHBIE, YPOBEHb 3ByKa KOTOPHIX B
TeyeHue pabouero aHA MeHsercs Oonee, ueMHa 5 nBbA. B cBolo ouepenb He MOCTOSHHBIE IIYMbI
pazzensoTces Ha:

- KoJieOronuecs: BO BpeMeHH (YpOBEHb 3ByKa KOTOPBIX HEMPE-PhIBHO U3MEHSETCSI BO BPEMEHH );

- TpEepbIBUCTBIC, YPOBEHb 3BYyKa KOTOPBIX pE3KOMajaeT 10 ypoBHsA (oHOBOro Inyma (mpu
JUITUTEIbHOCTU UHTEPBAJIOB B 1 ¢ u 6oee);

- UMITYJIbCHBIE, COCTOSIILIUE U3 OJHOIO WJIM HECKOJbKHX CUTHAJIOB, KaXbli JUINTEIbHOCTHIO MeHee |
C, OTJIMYAIOIIMECS IpYr OT Apyra He MeHee, ueM Ha 10 nb. lllym Bo3aeiicTByeT Ha 4elloBeKa, BbI3bIBAs B
€ro OpraHu3Me HeONaromnpusTHbIe (PU3HOJIOTHYECKHE W TICUXUYECKUE NOciencTBUA. JlnuTenbHOoe |
CHUCTEMATUYECKOE JEHCTBUE MOBBIIIEHHOIO CBEPX HOPMBI NPOU3BOACTBEHHOIO IIyMa MPUBOJUT K
CHIDKEHHMIO OCTPOTBI CIyXd, HapylIEHMsIM B LEHTPaJIbHOW HEPBHOM CHUCTEME, KOTOPHIE BEOYT K
HEONMarompusTHBIM, a TOPOW MATOJOTMYECKMM HW3MEHEHHUSM BO BCEX >KM3HEHHOBAXKHBIX CHCTEMax
opranu3Ma uyenoBeka. JlelicTBue IIyma MpPOSIBISAETCS B BUAE TMOBBIIICHUS Yy PabOTHUKAa KPOBSIHOTO
JIABJICHUS, TOSBICHUS TOJOBOKPYXEHHS W TOJOBHOW 00nu, ocialieHHs: BHUMaHHUS M KOOPAMHAILIUU
IBIKEHUS. VIMEHHO 3HAa4YMTENbHOE CHUXKEHHE PabOTOCIOCOOHOCTH 4YeJIOBEKa MPHUBENO K TOMY, YTO B
cTpaHax EBpocoro3a MepaMm 1o 3ammre padoYMX MECT OTIPOM3BOACTBEHHOTO  IlyMa MpPHUIAIOT
MOBBIIIIEHHOE BHUMAaHUE.
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Pric. 3.1. TpadHKH mIyMOE:
2 — IIHPOKOIOIOCHBIE; 6 — TOHATHHBI

[Tpou3BoCTBEHHBIN TyM HOpMHUpYeETCA B 4acTOoTHOM auanazoHe 31,5..8000 I'm mo cTaHmapTHBHIM
OKTaBHBIM ToJiocaM. [Ipu 3TOM Ha YacToTax CIEKTpa HOPMHPYETCS YPOBEHB 3BYKOBOTO JIaBJICHHUS B
nenubenax, a CyMMapHO€ BO3JIEHICTBHE 3BYKOBOW SHEpPruM Ha BCEX YacTOTaX OIEHUBAETC U
HOPMHUPYETCS TI0 YPOBHIO 3BYKa, BbIpak€HHOro B Jerubenax «A» (n1bA). HopMmsl myma u uzmepsiembie
napameTpsl Imyma omnpeneneHsl B Canutapubix HopMmax CH 2.2.4/2.1.8.562-96 «lllym Ha pabGouunx
Mectax». JlomycTuMble YpOBHU 3BYKa M YPOBHH 3BYKOBOTO [aBJCHHUS JUIsI pabOYMX W CIY)KaIIUX
npencrasieHsl B CanutapHbix Hopmax CH2.2.4/2.1.8.562-96 u CHull 23-03-2003 «3ammuTa oT nryma
(tabm. 3.1). YcTaHOBIIEHBI CeyIOIINE U3MEPSEMbIE U PACCUUTHIBAEMbBIE ITapaMeTphl LIIyMa:

- JIJIs1 TIOCTOSTHHOTO TIIyMa: a) YPOBEHb 3ByKa, 1bA; 0) OKTaBHBIC YPOBHH 3BYKOBOTO JaBiieHHUs], 1b, Ha
gacroTtax 31,5...8000 I'1;

- JUISL  KOJICONIOIIEroCss BO BPEMEHHM IITyMa: a) OSKBUBAJCHTHBIM YpOBEHb 3ByKa, nbBA; 0)
MAaKCHUMaJIbHBI YPOBEHB 3BYKa, NBA;

- NI UMITYJbCHOTO M TIPEPHIBUCTOTO IIIyMa: a) OJKBHBAJICHTHBIM YypPOBEHb 3BYyKa, ABA; 0)
MaKCUMaJbHbIH ypoBeHb 3Byka, ABA. IToCHwuIl 23-03-2003 3ampemiaeTcss gake KpaTKOBPEMEHHOE
npeObIBaHME JIFOACH B 30HAX C YPOBHEM 3BYKOBOTO JlaBiieHUs cBbiie 135 1b B 11000i OKTaBHOM moJjioce.

MeponpusaTss M0 CHIXKEHHIO LIYMOBOTO BO3ICMCTBHS Ha paldOTaOIIUX CleAyeT pa3paldaThiBaTh
KOMILJIEKCHO Ha BCEX CTaUAX MPOEKTUPOBAHMS I'€HEpajIbHOIrO IJIaHa MPEANPUSATHS, TUIAHUPOBOYHOTO
pelleHrus TOMEUICHHH, pa3MellleHus TexXHoJoruueckoro oOopynoBanusi. Haubonee shdekTuBHBIM U
SKOHOMHMYHBIM CYUTAETCAd YMEHbIIEHHWE IlIlyMa B MCTOYHHMKE €ro BO3HHUKHOBEHHS, KOTOpOE
obecrieunBaeTcs JOHKHBIM MPOPHIAKTHUECKUM OOCITY)KMBaHHUEM MAIlUH U MEXaHW3MOB, ONTUMAaJIbHBIM
PEKUMOM UX IKCIUTyaTallMH, UCIIOJIb30BAHUEM IITYMO3AIIUTHBIX MTPEerpaj, KOKyX0B, IKPaHOB.

Ha mpakTuke mupoko MpUMEHSIOT METOJbI M0 CHM)KCHHIO IIyMa Ha MyTSX €ro paclpoCTPaHEHHUS B
MIPOU3BOICTBEHHBIX MOMEIIICHUSX. [IpeononeBas pa3nyHbIe 3BYKOU3OJISIIUOHHBIE u
3BYKOIIOTJIOMIAIONINE Oaphepbl (SKpaHbl, KOXKYXH, MIYIIUTEIN U MpoUee), 3ByKOBasi BOJIHA TEepSET 4acTh
CBOEi1 HEPruu, B Pe3ylbTaTe 4ero €€ MyMOBbIe XapaKTePUCTUKH CHIKAIOTCA JIO IOMYCTUMbIX 3HAUCHUH.
B po6aBieHun K KOJUIEKTHBHBIM CpPEACTBAM 3alllUThl KCIONB3YIOT M WHIUBUAyalbHBIE, HO HX
PEKOMEHAYIOT MPUMEHSTh, €CIIM KOJUIEKTUBHBIMU TEXHUYECKMMH MEPONPUSITHSIMHA HE yTaeTcs CHU3UTH
IIyM JI0 JOMYCTUMBIX TpenenoB. HaylmHUKHM, TPOTUBOIIYMHBIE BKJIQJABIIN U Tp. YXYALIAOT yI0OCTBO
paboThl M TEM CaMBbIM MPOBOIMPYIOT PaOOTHHKA HA UX W3bATHE. [lo3TOMYy MHIMBUIYyaTbHBIE CPEACTBA
3¢ GeKTUBHBI TPU OTPAHUYECHUN UX HUCTIOJIB30BAHUS M0 YHMCICHHOCTH MEPCOHANa U M0 BpeMeHU padoThI.

Oobopyodosanue u mamepuavl:

Cxema 51abOpaToOpHOW YCTaHOBKM TpejAcTaBieHa Ha puc. 3.2. M3mepeHus mapaMerpoB IIyma
IIPOBOJATCS HA MAaKETE IOMEIEHHUs, COCTOSILEro M3 LIYMOBOM Kamepbl A, B KOTOpPOMl MOMEIIAeTCs
HCTOYHHMK IIyMa B BUJE JUHaMuKa. CUTHaJIBI K AUHAMHKY ITOCTYNAIOT OT F'eHEepaTopa, BO30YKIAIOIIEero
3BYKOBBIE KosiebaHus B yacToTHOM auanazone 20...20000 I'n. BeixoaHsle naHHBIE cUTHalla TeHepaTopa
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3ByKa 3a/1al0Tcd IpernoiaBareneM. Busonupyemom nomenienun b pacnonaraercss MUKpo(OH HIyMOMepa.
Curnansl or Mukpodona nocrynaior Ha mymomep P S/202 u manee — Ha okraBHBIA ¢(unbsTp OF201
(pupmbr RFT). B mymomepe mmeroTcs mepekiIouaTeny MpenesioB u3mMepenus (puc. 3.3), CTpernoyHbIi
MH/IMKATOP, MEPEeKIIIoYaTeb XapakTepucTuk mymomepa A u Lin. Koppektupyromeil xapakrepucTukoi A
MOJIB3YIOTCSL TIPU U3MEPEHHUH YPOBHS 3ByKa B 1bA; XapakrepucTuky Lin (JIMHEHHYI0) MPUMEHSIOT MPH
IIPOBEJICHUH CHEKTPAJIBLHOTO aHalln3a, T.€. ONPEAEICHUHN PACIPENEICHHs] YPOBHEN 3BYKOBOI'O JIaBJICHUS
110 OKTaBHBIM ToJiocam criekrpa: 31,5...8000 I'w.

Taﬁ.lmua 3.1 HOHyCTI/IMI)Ie YPOBHH 3BYKOBOI'O 1aBJICHUS, YPOBHHU 3BYKAa U JKBUBAJICHTHLIC
YPOBHHM 3BYKa Ha paﬁoqnx MeECTax B IIPOU3BOACTBCHHBIX IIOMECIICHUAX U HATEPPUTOPUHA

npeanpusaTHH
YPOBHH 3BYKOBOIO JaEIeHHA, Ob, YpoBHH
Buxa Tpyaoso B OKTaBHEBIX [IOI0CAX 9aCTOT 3BYKA H

AeATeIbHOCTH, CO CpeIHereOMeTpHYeCEHMH YacTOTaMH, I SEEHEAIL

pabotiee MeCTO |5, 5| 63 | 125 | 250 | 500 [1000/200014000/8000| YPOBEH
3BYKa, IBA

1. TBop4eckaq
AeqTelbHOCTE,
PYKOBOIAMIAL
padoTa, HaygHaq| 86 | 71 | 61 | 54 | 49 | 45 | 42 | 40 | 38 50
JesTelbHOCTh,
IpernoJaBaHHe,
00VIeHHE H IIp.
2. BBICOKOKEA-
MHHIHPOBaH-
Hag paborTa, ag-
MHHHCTPaTHBHO-
yIpaBlIeHdecKas
paboTa H Ip.

3. Onepatopckag
H JHCIIeTIepCKad
4. Paborta, Tpe-
Oyromas cocpe-
A0TOYeHHOCTH H
C NOBBIIIeHHEI-
MH TpeDOBaHHA-
MH K npomeccam | 193 | 91 | 83 | 77 | 73 | 70 | 68 | 66 | 64 75
HA0FOOeHHY H
JAHCTaHITHOHHOT O
yIIpaBIeHnd De3
peueBOH CBA3H
o TenehoHy

5. BelmonHeHHe
BCeX BHIOB paboT]
(33 HCKTHOYEHH-
eM nepeuncnen- | 107 95 | 87 | 82 | VB | 75 | 73 | 71 | 69 80
HBIX B ILIL. 1-4)
Ha [OCTOSHHBIX
PabOYHX 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 TabOpaTopHOH YCTAaHOBKH:

1 — oxTaBHEN QHIBTP; 2 — mIyMoMep; 3 — MaKeT HoOMelIeHHT; 4 — MEKpodoH;
5 — neperopoika; 6 — IHHAMEK, 7 — BHOPOH30IATOp Pe3HHOBLIH; 8 — reHe-
paTop 3BYKOBBIX CHIHATOE, A — IIYMOBas KaMepa; B — H30IHpyemMoe moMe-
meHHe; a, 0, B — OVTH NepeJadH 3BVKA H3 IOMeleHHd A B moMemeHHe b
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Puc.3.3. Oprasel yIIpaelIeHRd ITyMoMepa MoJens PS/202 | OKTaBHOTO
¢rneTpa Mogenn OF 201:
1 — mepexmogatens mpegenos HaMepeHHa «Jmamazon 1w, 2 — smmExpodoHHLLH
BXO0I; 3 — HepelEo9aTelh OpeIeIos Hamepennd «/(Hanazon 2»; 4 — nepexmoga-
Tens «KoHTpons Datapen»; 5 — NepeKIO9aTellh XapaKTEPHCTHE H PEEHMOE H3-
MepeHHT; & — CHrHANBHAY JTaMII0TKa BEOYEHAT IpHOOpa; | — CTPeIOTHEIH HEH-
oHEATOp; £ — HHOHKATOp Heperpys3kH OpHOOpa; 9— mepermodaTelh OKTABHELX
noxoc dumeTpa; 10 — mepeMerTin 44 coeMMHEEHHT MyMOMEpPa ¢ (PHIETPOM

YenoBek oOsafaeT pa3iWYHON YyBCTBUTEIBHOCTBIO K 3BYKaM pa3HOM dacToThl. Pazgpaxkaromree
neiictBue mryma Bo3pactaeT B npeaenax 4dactor 20...1000 I'm, mocturas MakcuMyma, Ha BBICOKHMX
gacrtotax 1000-8000 I'n. YkazaHHBIE OCOOEHHOCTH CIYXOBOIO aHalM3aTopa YeJOBeKa YUYMTBIBAIOTCS B
X0/ U3MEpPEHHs YPOBHS 3BYKa, KOI'/Ia JAa€TCsl MHTErpajibHasl (CyMMapHas) OLleHKa BO3/IEHCTBHS SDHEPTUU
3BYKOB pa3iaM4YHOM 4yacToTel. l3MepeHue ypoBHS 3ByKa MPOBOJUTCA Ha KOPPEKTHPYOILEH
XapaKTepUCTUKE IIyMOoMepa «Ay, T.e. U3MepsAETCs YpOBEHb 3ByKa B nerubenax «A» (abA). Ilpu stom
YYBCTBUTEIBHOCTh BCEr0 M3MEPUTENILHOTO TpakTa «MUKpO(OH-IIyMOMep» MoJoOpaHa TakKUM 00pa3oM,
YTOOBI OHA COOTBETCTBOBAJIA CPETHEH MUHUMAJIbHON YyBCTBUTEIBHOCTH YeJIOBEKA K 3ByKaM Ha 4acTOTax
31,5...8000 I'u. I'paduk KOppeKTHpYIOIIEH XapaKTePUCTUKH IrymoMepa «A» (puc. 3.4,0) mpeacTaBisieT
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co0oii 3epkanbHOE N300paKEHIE KPUBOI MOPOTa YyBCTBUTEIBHOCTH uenoBeka (puc. 3.4,a). Ha atom xe
PUCYHKE IOKa3aHa XapakTepUCTHKa ImymMoMepa Lin wiM JMHEHHAas XapaKTepUCTHKA, MPH KOTOPOM
YYBCTBUTEIHHOCTh U3MEPUTEIILHOTO TPAKTa HAa BCEX YACTOTAX CIEKTpa MOCTOSIHHA. XapakTepucTuka Lin
UCTOJB3yeTCs MPH MPOBEICHUH CIIEKTPAIbHOTO aHalu3a ¢ MOMOIIbI0 OJI0Ka OKTaBHBIX (GHIbTpoB. [Ipu
CIEKTPATLHOM aHAJM3€e MOCICOBATEILHO BKIIIOUAIOTCS B padoTy oTAenbHbIe GuibTpel oT 31,5 no 8000
'm u ompenenstorcs ypoBHH 3BYKOBOTO JHaBjeHHS B jaenumbOenax (nb) Ha kaxnod (uKcHUpoBaHHOM
gacrore. B pe3ynprare ycTaHaBIMBaeTCs 00JACTh YacTOT, I/Ie MHTEHCUBHOCTh 3BYKOB MakcuMasibHa. Ha
OCHOBAHMHU 3TOTO pPa3pabaTHIBAIOTCS TEXHHUUYECKHE CIIOCOOBI CHIDKEHHS IIyMa, KOTOPHIE CYIIECTBEHHO
pa3nuyaroTCs JUIsi HU3KOYACTOTHBIX, CPEIHEYACTOTHBIX M BBICOKOYACTOTHBIX 3BYKOB. BIIOK OKTaBHBIX
¢mieTpoB OF 201 coenuusieTcs ¢ IIyMOMepoM JBYMS ITEpEMbIUKaMU | TpeacTaBisieT coboit Habop RC-
GWIBTPOB,  HACTPOCHHBIX  HA  MPONYCKAaHWE  3BYKOBBIX  DJEKTPUYECKHX  CHUTHAJOB  Ha
¢ukcupoBanHbixyactoTax 31,5...8000 I'm.
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Puc. 3 4. KpHBble 9yBCTEHTEIBHOCTH OpraHa CIyXa JelloBeka (a)
H KOPPeKTHPYIOITHEe X3PaKTepHCTHEH myMoMepa A B Lin (0)

Texnuka 6e3onacHocmu npu 6bINOJIHEHUU 1A00PAMOPHOU_PAdOmbL:
1.Bynbre BHUMATENBHBI, AUCIUITMHUPOBAHHBI, OCTOPOXKHBL. TOYHO BBINOJIHINTE YKA3aHUS.
2. Pacnonaraiire npubopsl , MaTepHualibl, 000pyI0BaHHE HAa paboyeM MecTe B MOPSJIKE, YKa3aHHOM

YUUTEIIEM.
3.He nepxxute Ha paboyeM CTosIe IPEIMEThI, He TPEeOYIOIHecs A/l BBIOJIHEHHS 3aJaHHs.

24



4.Ilepen TeM, Kak IPUCTYIUTH K pabOTe THIATEIHHO U3YYUTE €€ OMMCAaHUEe, YACHUTE X0 e&
BBIIIOJIHEHUS.
Ilpakmuueckasa wacmy:
1. [llymoMep BKJIrOYAETCS MPU MOMOILHU MEPEKIIOYATENS PEXKUMOB n3MepeHus 4 (cM. puc. 3.3) B pexxum

«MenneHHo» U Ha pexxuM «Buemnuii punbtp» (EXsit), mocie 4ero 3aropaeTcst HEOHOBAs JaMIla Ha €ro
JIMLIEBO MTaHEIIN.
2. IlepexmrouaTeneM auana3zoHoB 1 u 3 cielyeT YCTaHOBUTH CTPEIIKY B MOJIOKUTEIBHOM CEKTOPE HIKAJIbI
unaukaropa B uHTepBaie 0..+10 nb. [lpu sTOoM cHauana ympaBisilOT MEpEKIIIOYaTENIeM IMPEesioB
n3Mmepenust «/luanaszon 1», KOTOpbIM MocienoBaTeNbHO NOHMXKarT (cryneHsmuno 10 ab) 3Byk B
muanazone udmepenuit 130... 70 ab, moka B KakOM-TO U3 3THUX MOJJIMAIIa30HOB CTpEJKa mpubopa He
BOMJET B IIOJIO)KUTENbHBIA CEKTOP IIKaJlbl MHAMKATOpa. /[l TOHIWKEHUS Juana3oHa pydka
nepeximouatens «Jluamason 1» Bpamiaercs NpOTUB 4yacoBOM cTpenku. Ecimu Tpebyercst nanbHeiimiee
noHmxkenue npenena namepenus (60-50-40-30 nb), To 3To obecrieunBaeTcsi BpameHHeM MPOTHB YacOBOM
CTpeJKHU nepekitouaTens «/unanazon 2».
3. Otcuer mosyyaeTcsi CyMMHpPOBAaHHEM IOKa3aHUW cTpenoyHoro uHaumkaropa (ot 0 no 10 ab) u
yCTaHOBJIEHHOTo jauamnazoHa wu3MmepeHuil (ot 130 go 30 nb), B KOoTOpOoM cCTpeika BollIa B
MOJIOKUTETBHBIA CEKTOP IIKAbI.
4. JIns crekTpaJlbHOTO aHaiu3a ucnoib3dyercd okraBHbIA GuiubTp THna OF 201 ¢upmsr RFT (cMm. puc.
3.3), oOecneynBaOmMMUA MPOMYCKaHNE 3BYKOB MOOKTaBHBIM mojocaMm dactoT 31,5..16000 I'm. B na-
OOpaTOpHOM YCTaHOBKE IIIyMOMEp CTAIlMOHAPHO COEAMHEH C OJOKOM OKTaBHBIX (QmibTpoB. I[lpm
CHEKTPAJILHOM aHaJHN3€ IIYMOMEp JIOJKEH OBITh BKIIOUEH Ha peXHUM «MeUIeHHO» U OJJHOBPEMEHHO Ha
pexuM «Bremnnit punetp» (Exsit) ¢ momompio mepexnmouarens 4. 3areM TOCIeI0BaTEIbHO
BmrovaroTcss GuibTpbl oT 31,5 nmo 8000 I'm m Ha KakaoW OKTaBHOM MoJjoce ompeaensercs (1o
IIyMOMEPY) YPOBEHb 3BYKOBOIO JAaBlieHUs. M3mepeHue ypoBHEW 3BYKOBOIO JaBJIEHUS HAYMHAETCS C
noJjiocel OkTaBbl 31,5 'l U mpoomKaeTCs B CTOPOHY MOBBIMIEHUS 4acToT 0 nosockl 8000 I'm. Ilpu
M3MEpEHUSX MOCTOSHHBIX HTYMOB (PMKCAI[UU YPOBHEH MPOBOAT HE MEHEE TPEX pa3 Ha KaKJOM dyacToTe.
Pe3ynbratoM uzMepeHus sIBUTCS CpeHee apuPpMETUIECKOE 3HaUCHUE YPOBHS

H3MEPEHHE YPOBHEH 3BYKA B JIBA

1. lllymomep BKIIIOYAETCS C TOMOIIBIO TEPEKIrYaTeNss pekuMoB u3Mepenus 4 (cm. puc. 3.3) B
pexuM «MeIIeHHO» U Ha XapaKTEPUCTUKY «A».

2. Iepexmouarensamu «/{namazon 1» (130...70 n1b) n «/Inamazon 2» (60...30 ab) cienyer noObuUThes
YCTaHOBJICHUS CTPEJIKU MHAUKATOPA B MOJNOXKHUTETbHOM cektope mkaibl (0... +10 nb).

3.ITokazaHus CTPENIOYHOTO MHAUKATOPA CHUMAIOTCSI BU3YAJIBHO IO CPEHEMY MOJIO0KEHHUIO CTPEIIKH.

4. Otcuer moiy4aeTcss CyMMHUpOBaHHEM IokasaHWil cTpenoyHoro wunHaukaropa (0..+10 nb) u
YCTaHOBJICHHOTO JHara30Ha U3MEPEHU.

5. V3MepeHus MOBTOPSAIOTCA HE MEHee TpeX pa3. Pe3ynbTaTel M3MEpEeHHs YCPEAHSIOT U 3aHOCST B
Tabn. 1 otuera o nmabopartopHoit pabore 3. s HaryIAIHOCTH M3MEPEHHBIE W HOPMATHUBHBIE YPOBHU
3BYKOBOTO JJaBJIEHUs H300pakatoTcs Tpaguuecku (cM. popmy oTuera o 1abopaTopHoii padote 3).

6. [locne npoBeneHNs U3MEPEHUH IIyMOMED BBIKIIOUACTCS MEpEKIIoYaTeaeM pekKUMOB U3MEPEHUH B
nojoxenue «0».

HU3MEPEHUE3BYKOH3O/IALUHOI' PA’K/IEHHA

1. CoOpaTh YCTaHOBKY M H3MEpHUTEIbHBIH TpakT mo cxeme (cM. puc. 3.2) 0Ge3 yCTaHOBKH
UCTBITYEMOT0 00pasiia MeperopoaKH.

2. BKJIIOYNTH HM3MEPUTENBbHYIO amlaparypy M TeHepaTrop IIyMa, MpH TMOMOLIM PYYKH peryasTopa
BBIXOJIHOTO HANpsKEHHUs TeHepaTopa YCTAaHOBHUTh B KaMepe 3a/laHHbIl YpOBEHb 3BYKOBOTO IABIICHMSL.
VYpoBeHb 3BYKOBOTO JaBlieHMs 3ajaeTcs mnpenojaBateneM (Hampumep, 90 nbA) u ycraHaBiIMBaeTcs
1a00paHTOM.

25



3. IlpousBecTy U3MEpPEHHsI OKTABHBIX YPOBHEH 3BYKOBOTO JABJICHHS B M30JIMPYyeMOM moMerieHuu b
(cMm. puc. 3.2) 510 YCTaHOBKM HCHBITYeMOH Neperopojku. Tak Kak HM3MEpeHuss YpPOBHS 3BYKOBOIO
JaBJIeHHs] B KaMepe 0e3 YCTaHOBKHM MEPErOpOJIKU YK€ BBITOIHINCH, TO 3HaueHus L Oepyrcsa u3 tabm.1
oTueTa o JrabopaTopHoii pabote 3.

4. Onpenenutb TEOPETUYECKM M AKCHEPUMEHTAIBHO  3BYKOU3OJUPYIOIIYIO  CIHOCOOHOCTh
[IEPETOPOAKH. 3BYKOM3OJSALUS — OTO CBOICTBO OrpaKJAlOIIMX KOHCTPYKIHUI MpPEensTCTBOBATbH
pactpoCTpaHEHHUIO 3ByKa. 3BYKOU3OJHUPYIOIIAs CIHOCOOHOCTh JII0OOW OJHOCIOMHOM HM30TPOITHOM
TIperpasibl ONpeIeNAeTCs ee MACCHBHOCTBIO (MM Maccoi 1 M2 mperpazsl). 3BYK 3a Mmperpay nepenaeTcs
CJIEIYIOUIMMH ITyTsIMU (CM. puc. 3.2):

- yepes3 ILEIN U OTBEPCTUS B IIPETPAJIE;

- 32 cyeT KoJsiebaHuil nperpajpl Mo AeHCTBUEM SHEPTHH 3BYKOBBIX BOJIH;

-TIpU nepesaye 3BYKOBOM BHOpalMy W3 IIYMHOTO MOMEUICHHs B HM30iHMpyeMoe nomenienue b uepes
MPUIETAIOIINE CTPOUTENbHbIE KOHCTPYKIIMH.

SKCHIEPUMEHTA/IbHOEOIIPE/IEJIEHHE3BYKOH3O/IALIHAU

Heo0xommMoO yCTaHOBHUTH HCHBITYEMBIH 0O0pasel] MEeperopoiKd W 3aKpermuTh €ro MPKUMHBIM
ycrpoiictBoM (cM. puc. 3.2). TIpom3BecTH M3MepeHHs OKTAaBHBIX ypOBHEH 3BYKOBOTO jaBieHHs L2 B
n3onupyeMoM nomemiennu b. 3nauenus L2 3anect B oTdeT 0 maboparopHoil pabote. 3aTeM BHIYUCIUTH
3Bykomzoisanuio R = L1 — L21b Ha JacTtoTax CIeKTpa M 3aHECTH pe3yabTarbl B oTueT. [1o mosrydeHHbIM
JTAHHBIM TIOCTPOUTH TpaduK 3BYKOHM3OJSIUH B KoopauHatax R/f (cMm. dopmy oTdera o sabopaTopHOit
pabore 3). B Tabin. 3.2 mpencTaBiieHbl 3HaU€HUS ITIOTHOCTA MaTEepUaAIoB B KoopauHaT Touek B, C.

TEOPETHYECKOE OIIPEJIEJIEHUE 3BYKOH3OJIAIIHH IIEPETOPO/IKH
3BYKOHM3OJSIINAS OJHOCIOWHBIX H30TPOMHBIX IEPErOpPOJOK MPHUOIMKEHHO OMNpPEneseTcs MO Tak
Ha3bIBAEMOMY «3aKOHY MAacChl» WU 00Jiee TOYHO «TIpauuecKuM METOJIOM». «3aKOH MacChl» HMEET
cnenyrouryio Gopmymy:
R =20lgmf —-47 515 .
rae m — macca 1 M? eperopo Ik, Kr;
f — gacrorassyka, ot 31,5 mo 8000 I'm.
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Tadnmma 32

XapaKTepHCTHKA CTPOHTEIbHBIX MATEPHAIOB

Tnor- KoopaHHaTeL TOYEK
MarepHan HOCTB, B C
KT/
b I'm ab Im
Crams 7800 39 @ 31 @
h h
2500- 6000 12000
ATOMHHHEBBIE CILIABHI| 2700 32 T 22 h
6000 12000
CTerIo CHIHKATHOS 2500 35 T 29 h
17000 34000
CTekno opraHHdecKoe 1200 37 T 30 5
18000
9000 —
AcbecToIIeMEHTHBIH 2100 35 h 29 h
HeT 18000 34 10000 28 20000
1600 34 = 29 h
h
CyXasd HIcoBas 1100 36 19000 30 38000
MITYKATYPKa 830 34 h 27 h
26000
IpeeecHo-cTpy:Keunaz | 850 32 13000 27
mra (ICID) 650 30,5 h h
Teepras ApeBecHo- 19000 38000
BOIIOKHHCTAs ILTHTA 1100 35 T 29 h
(BIT)

HMpuseuanue. h— TOTMARA OTHOCTORHOA KOHCTPYKITHH, MM.
I'padmyeckumM METOJIOM 3BYKOM3OJISLMU MEPETOPOJIOK 3aJaHHOW TOJIIIMHBI, BBIMOJIHEHHBIX U3
MeTajula, CTeKIIA, CyXou runcoBoil mrykarypku, ACII u ap., B CTpOUTENBHON MPAKTUKE PACCUUTHIBAOTCS
o Meroauke rmocodous k MI'CH 2.04-97.
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Puc. 3.5. TIpEMep NOcTpoeHNA rpadHuka
3BYKOH3OIIIAN OTPAKISHHS HAa JacTOTAX CTIEKTpa

Heo0xoanmo noctpouts rpaduueckyro 3aBucuMoctb R/f. [l moctpoeHus KpuBOW 3BYKOM3OJISLMU
ABC/I (puc. 3.5) cnauana onpenenstorcst koopauHatsl Touek B u C. Koopaunater Touek B (RB, f8) u C
(Rc, fc) 6epyres u3 Tabn. 3.2. B3aBUCHMOCTH OT BBIOpAaHHOTO MaTepuana W TOJIIMHBI MEPEeropoaKH B
muwumerpax. Ilpu stom nosmyuenHsle 3HaueHus fB u fc okpyrstorcs 10 3HaueHMs Omvpkaimei
craniapTHoi 43 okTaBHOM mosockl 63...8000 I'u. Touku B n C HaHOCATCS Ha KOOpAMHATHYIO ceTKy R-f
(cM. puc. 3.5). 3atem u3 touku B mpoBomutcsa npsimas BA ¢ HakioHOM, paBHbIM 4,5 n1b Ha Kaxayro
OKTaBY JUIs NIEPErOpoJIOK (OTrpaXkAeHuUI ), BBIMOJIHEHHBIX U3 METaJUIa, CTEKJIa UM JIPyTuX MaTtepuaios. 13
touku C nposoautcs npsmas CD ¢ HakinonoMm 7,5 nb Ha oktaBy. Touku B u C coenunsrorcs npsimoil. B
utore mnoiydeHa Jsomasas kpuBas ABCD, mnoxasbBaronias TEOPETUYECKYIO 3BYKOHM30JUPYIOLIYIO
CIOCOOHOCTh NMEPETOPOJIKU U3 BHIOPAaHHOTO MaTepuaa.

Tpeodosanusn K ohopmienuio 1adopamopHol padonivl U onmuenty:
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OTYET O JIABOPATOPHON PABOTE 3
Hecageaosanne npoM3IBOACTEEHHONO IYMa

(mnpp, rpymna, .. ., 0. cryaensa)
1. TIpoTokoa H3MEpeHns NapaMeTpos yMa Ha padouem MecTe,

(L palouero mectay

Dopma Tabn. 1

VposeHY  YPOBCHL SBYKOBOIO BABICHKA, 4B, B OKTABHBIX
IBYKA, [MOIOCAX €O CPEIHETEOMETPHYUECKHMI YacToTaMu, [y
abA | 31,5 | 63 [125 [ 250 | 500 1000 [2000/4000]|8000

Homep
oTCHeTa

1

2

3
Cpeanee
anavenue L
Hopua mysal
Ipesbimne-
HHE HOPMBL

Cxema naGopaTopHOH YCTAHOBKH:

L.mB

0 3{5 63 95 250 500 000 2000 #0900 4100
S

Pue. 3.6, I'padik coekTpanbHOTD aHATH3A VPOBHE
SEYKOBOIO JaBICHHA Ha padoues mecTe

BriBoIbI 1O pe3ysbTaTaM U3MEPEHUs TapaMeTpoB LIyMa:
- 0 IIPEBBIIICHUH YPOBHS 3BYKOBOTO JIaBJICHUS 110 YaCTOTaM CIeKTpa B 1b;
- 0 IIPEBBIIICHUN YPOBHS 3ByKa B Ab.

2. OreHKa 3ByKOM30JIMPYIONIEH CIIOCOOHOCTH MEPErOPOIKH.

I'paduku skcriepuMeHTaNTBHON U TEOPETUYECKOW 3BYKOU3OJSIUN HEOOXOAUMO MPEICTaBUTh B OTUETE O
naboparopHoii pabote. [[ns cpaBHEHHS Ha OJHOM PHUCYHKE H300pakaroTCsi TpaduKHU 3BYKOW3OJISIIIMHU
MEPErOPOAKH, TOJYYSHHONW OSKCIIEPUMEHTAbHO M TEOPETHYECKH, JeNaeTcsl BbIBOJ O CTENEeHH
PacxXosKJIeHUSI TEOPETHUECKUX U SKCIIEPUMEHTAILHBIX TAHHBIX O 3BYKOM3OJSAIHH (pHc. 3.7).
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Mropma Tabon. 2

H]Ht‘l.li.'HHbIl." FHAYECHHA VPOBHH IBYKOBOI0 NABJICHHE

1l"'r]I:IllJ'I:l-l..‘l:ih IBYKOBOI'O JABICHHH, ,J,I:ll B OKTIBHELX [MOJHOCAN
Benmunna CO CPEAHETEOMETPHYSCKHMH YacTOTaMH, T"n

315 63 [ 125 | 250 | 500 | 1000 | 2000 | 4000 | 2000
L,
L,
R=L-L;
M3 rabn. 3.2 koopaunars touxn B;
R=_ :f=_Tu;
TouKH C:
R= :f= TIn
ki 40
¥a
m |
o
L
151 1
il S—
o
KT ] RE M0 9 00 000 Y oo
L5
Puc. 3.7, Tpadmk anyKOHI0NAUHH NEPEropo/IEH
3aKiroYeHne
Tloamuce

Konumponwsnsie gonpocet :

. UTo noHumaercs 1oJ; ypoBHEM 3BYKOBOT'O JJaBJICHUS?

. Uemy paBeH NOpOr YyBCTBUTEIBHOCTH OpraHa cilyxa yejloBeKa?

. UTo Takoe OKTaBHbIE M1OJIOCHI YacTOT?

. Kak onpenensiercs cpeanereomeTpryueckas yacrora?

. Kax Hopmupyercs mym?

. Kak pa3zzpensrorcs nrymbl 10 BpeMEHHBIM XapaKTepUCTHKaM?

. UTo Takoe KOpPPEKTUPYIOIINE XapaKTEPUCTUKU IIyMoMepa «Ay, Lin?
. UTo moHuMaeTcs 1o/ CrieKTPpaabHbIM aHaJIM30M Iryma?

0 3 O L AW N~

9. Kak npuGImXeHHO MOKHO PacCUUTaTh 3BYKOU3OJIALIUIO Iperpaibl?
10. OOBsICHUTE METOIUKY OCTPOEHHSI KPUBOM 3BYKOM3OJISAIMHU TUIOCKON Iperpaibl U3 cTanu (Win
CTEKJIa) Ha CTaHJAPTHBIX YaCTOTaX CHEKTpa 3BYKA.
11. Yto noHnmaeTcs o1 ypoBHEM 3BYKa, BBIPAXKEHHOTO B 1bA?
Cnucok numepamypbol:

Ocnognaa numepamypa

1.be3omacHOCTh KU3HEAEATENILHOCTH [DNEKTPOHHBIN pecypc|: yueObHuk st 6akanaBpos / B.O.
EBceeB [u np.]. — DnexTpoH. TekcToBbie AaHHble. — M. : JlamkoB u K, 2017. — 453 ¢. — 978-5-394-
02026-1. — Pexxum noctyna: http://www.iprbookshop.ru/60384.html
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2.be3omnacHOCTh KHU3HEACITEIBHOCTH : yueOHuK / o pen. E.M. Xonocrosoi, O.I". ITpoxopoBoii.
- Mocksa: U3narenbcko-Toprosas koprnopanus «[lamkos u K%, 2017. - 453 c. : Tabmn., un. - (YdueOHbIC
u3nanus i 6akanaBpoB). - bubmuorp. B kH. - ISBN 978-5-394-02026-1; To e [DnekTpoHHBIH pecypc].
- URL: http://biblioclub.ru/index.php?page=book&id=450720 (08.08.2018).

Jononnumensnasn numepamypa

1.ITerpo C.B. be3onacHOCTh XKU3HEACITEILHOCTH [DIEKTPOHHBIN pecypc]: ydeOHoe mocobue/
[TerpoB C.B.— DneKTpoH. TEKCTOBbIE JaHHbIE.— M.: YueOHO-METOIMYEeCKUH IICHTp 10 00pa30BaHUIO HA
XKeJe3HoJopokHOM TpaHcnopTe, 2015.— 320 ¢.— Pexum moctyna: http:// www.iprbookshop.ru/45247.—
OBC «IPRbooksy, mo mapoJito

2.Epemenko B./l. bezonacHOCTh xKuU3HENEATETLHOCTH [ DJIEKTPOHHBIN pecypc] : yuebHoe mocooue
/" B.A. Epemenko, B.C. OcraneHko. — DIEKTpPOH. TEKCTOBbIC naaHHbie. — M. : Poccuiickmii
rOCyJIapCTBeHHBIN yHUBepcuTeT npaBocyaus, 2016. — 368 c. - 978-5-93916-485-6. — Pexxum mocryma:
http://www.iprbookshop.ru/49600.html

3.CoiueB O.H. be3onacHOCTb kM3HENEATENBHOCTH B UPE3BbIUAMHBIX CUTYalUsAX [DIEKTPOHHBIN
pecypc]: yuebHoe mocobue/ CeiueB FO.H.— DnektpoH. TekcTroBbie AaHHble.— M.: ®DuHaHCH U
cratuctuka, 2014.— 224 ¢c.— Pexum noctyna: http:/ www.iprbookshop.ru/18791.— 3BC «IPRbooksy,
IO TTAPOITIO

JlaGopaTropnas padora Ne 4
Tema: Ouenka BUOPALIMOHHOTO BO3/1elicTBUA HA padoyue MecTa
Ilenv pabomobr: nproOOpecTH HABBIKM H3MEPEHHUs IapaMeTpoB BUOpalluu, JaTh CaHUTAPHO-

TUTUEHUYECKYIO OIICHKY BHOpaluu pabodero MecTa, HayduThCs TPOU3BOAHUTH pacueT 3P(HEKTHBHOCTH
BHOPOU3OJISIITUH.

@Dopmupyemvire komnemenyuu: OIIK - 6.
Teopemuueckaa uacms: BubpanuoHHble Kosie0aHUs OKa3bIBAIOT BPETHOE BO3JEHCTBHE HAa OPraHU3M

yenoBeka. M3BECTHO, 4YTO pa3auyHbIE 4YacTH Tejda W OpraHbl 4YeJOBEKa HAaXOOATCA B COCTOSTHUU
MTOCTOSTHHOTO KOJIeOaHWsI ¢ HU3KOM YacTOTOM W He3aMeTHOW I TUa3a aMriuidtynod. Hampumep,
KoJIeOaHUsl BHYTPEHHUX OPraHOB MMEIOT YacToTy 6-9 I'1, KoseGaHus TOJI0BBI OTHOCUTEIBHO ey 25-30
I'n. Tlpu BHemHeM BHOpAIMOHHOM BO3JCUCTBUU MpOsBIsAeTcs dDPeKT pe3oHaHca, OTpakarolIUiCcs Ha
(hM3HOJIOTMYECKOM U TICHXHMYECKOM COCTOSHUU YeJI0OBEKa, B TIEPBYIO OYepe/lb, Ha IIEHTPAIbHOW HEPBHOM
CHUCTEME, a 4Yepe3 Hee W Ha Jpyrux opraHax. HamOosplime HM3MEHEHHsS OTMEYArOTCS B HEPBHOU U
CEPJICYHO-COCYIUCTOM CHUCTEMaX, YTO BBIPAYKACTCS TOJOBHOW OOJIBIO, MOBBIIIEHHOW YTOMIISIEMOCTBIO,
pasznpakeHueM, 0oyisiMH B cycTtaBax. [Ipu mmrensHO# paboTe ¢ OMacHbBIM 000PYJOBAaHHWEM Y YEIOBEKa
MOXKET Pa3BUTHCS BUOpAIMOHHAS 00JI€3Hb, MOpaXkarouas nepudepruuecKkyro U HEHTPaIbHYI0 HEPBHYIO
CUCTeMY W Jpyrue opraHbl. Ha paHHUX cTaausx JiedeHre BUOpPOOOJIE3HH BO3MOXKHO, MPH TMO3THEH
JTUATHOCTUKE B OPTaHM3ME MTPOUCXOASIT HeoOpaTUMbIC U3MEHEHHU S, PUBOIAIINE K MHBATUIHOCTH U JIAXKE
K JICTaJIbHBIM HCXOJIaM.

Bubpanus xapakrepusyercs ciaeayoIuMi NapaMeTpaMH :

- gactoToM, I'1;

- BUOPOCKOPOCTBIO, M/C;

- BUOPOYCKOpEHHEM, M/C;

- YpOBHEM BUOPOCKOPOCTH, 1b;

- ypoBHEM BUOpoyckopeHus, 1b.

ITo cocoOy Bo3elCTBYS Ha YeJIoBeKa BHOpaIHs Mopa3iensieTcs Ha oOIIylo, IepeaBacMyro uepe3
OTIOPHBIE TTOBEPXHOCTH Ha TEJIO CUASIIETO WA CTOSIIIETO YeJIOBEKA; JIOKAJIbHYIO, IEpeIaBaeMyIo yepes
PYKH 4elloBeKa.

Jiis oOrieit BUOpanuu ycTaHOBJICHBI HaMpaBiieHus neicTBus Z, X,Y, rae Z — BepTHKaibHast och; X, Y —
TOPU30HTAIBHBIE OCH; ISl JTOKAbHOW BHOpamuu — HanpasieHus aeicteus X, Y, Z, riae och X COBMagaeT
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C OCBIO MECT OXBaTa UCTOYHHKA BUOpaUu (pPyKOSTKA, PYJIEBOE KOJIECO H T.11.), OCh Z JIGKHT B IUNIOCKOCTH,
00pa3oBaHHON OChIO X W HANpaBJICHUWEM MOJAaudl W MPUIIOKEHUs cuibl. HopMmupoBaHue mapamerpoB
BUOpAIMK OCYLIECTBISETCA B 3aBUCHMOCTH OT HAlpaBJICHUS JIEHCTBUS BHOpAINHY, €€ BHIA, KATETOPUH U
4acTOTBI, a TAKKE OT JUIMTEILHOCTHU €€ IEHCTBUS HA YEJIOBEKa.

OO1u1yro BUOpanuio 1Mo UCTOYHUKY €€ BOSHUKHOBEHUS TOPA3/ICISIOT Ha CIEAYIOIINE KaTerOpUH:

* TPAHCIIOPTHYIO, BO3ACHUCTBYIOIIYIO Ha ONEPATOPOB MOJBUKHBIX MAIIMH U TPAHCIOPTHBIX CPEACTB MPHU
UX JIBUXKEHUU 110 MECTHOCTH;

* TPaHCHOPTHO-TEXHOJOIMYECKYIO, BO3JCHCTBYIOIIYID Ha OIEpPaTopoB MallUH C OIPaHUYEHHBIM
[IEPEMEILEHUEM TOJIbKO IO CHELHMAJIbHO IOJATOTOBJIEHHBIM IOBEPXHOCTSAM MPOU3BOACTBEHHBIX
MTOMEUICHNUH, MPOMBIIIUICHHBIX TUIOMIA0K (OETOHOYKIIaTYUKH, HATIOIBHBIA TPAHCIIOPT);

* TEXHOJIOTMUYECKYIO, BO3JCHCTBYIOLIYIO HA ONEPAaTOPOB CTALlMOHAPHBIX MAIIUH WIN MEPEAaBacMyl0 Ha
pabourie MecTa, He UMEIOIME HCTOYHUKOB BUOpAIIUH.

Jig olleHKM HEONaronpusTHOTO BO3JEHCTBUS BUOPAIMOHHBIX KOJEOAHUN YCTAHOBIIEHBI MpPENEIbHO
JOMyCTHMBIE  3HAUEHWs, TMpEACTaBIeHHbIe B  caHWTapHeix Hopmax CII  2.2.4/2.1.8.566-96
«[IpousBoacTBeHHas BHUOpalus, BUOpalus B TOMEUICHUSAX JKUJIBIX M OOLIECTBEHHBIX 3JaHMID.
HopmupoBanue BuOpanuu OCHOBAaHO Ha OLEHKE OJHEPrMM KoJeOaHWH Ha BCeX 4YacToTax.
Texnonoruueckass BuOpanusi HOpMHpyeTcss Ha dactoTax 1... 90 I'm, Ha Oojee BBICOKMX YacTOTax
BPEAHOCTh BUOpAIMU XapaKTEPU3YeTCsl YPOBHEM IIyMa, KOTOPHIH BO3HUKAET BCIIEICTBUE BUOpAIIH.
Hopmupoanue napameTpoB BUOpaIy NPUHATO NPOU3BOJUTH 110 OKTaBHBIM HoJjiocaMm 2... 63 I'm.

Hopwmbl BuOpanuu ycTaHOBJIEHBI JUIsl KaXJI0M M3 YKa3aHHBIX KaTeropuil BuOpamnuu. TexHonoruueckas
BUOpauust (kateropuss 3) HOPMHpYETCS 10 CIEIYIOIIMM CTaHJapTaM CpEeAHEreOMETPHYECKUMHU
4acTOTaMH OKTaBHbIX mojoc: 2, 4, 8, 16, 31,5, 63 I'u.JlokambHas BuOpanuss HOPMHUPYETCS TIO
CpeaHEreoOMeTpUUYECKUM YacTOTaM OKTaBHBIX moJjoc: 8, 16, 31,5, 63, 125, 250, 500, 1000 I'u.

JIro0as mojoca 4aCcTOT MOKET XapaKTepU30BaThCs 3HAUCHUEM CPEIHEr€OMETPUYECKOM YaCTOThI

a = rr. ' fn
rae fi - HukHs nojoca yactot, [
fB — BepxHsis rpaHnyHas mojoca yactot, .
Ecnu f8 /f = 2, To Takas mosjoca 4acToT Ha3bIBAETCS OKTABHOM.
Hopmupyembimu mapamerpamu BuOpamuu 1o CH 2.2.4/2.1.8.566-96 saBisitoTcss BUOPOYCKOpPEHHE,
BUOPOCKOPOCTH, JIOTapu(PMUUECKHE YPOBHU BUOPOYCKOPEHHUS U BUOPOCKOPOCTH.

Jlorapudmuueckuit ypoBeHb BUOpockopocTH Lv onpenensiercs mo Gpopmyie
L, =201gV/V,aB,
rae V — cpeHee KBaIpaTUuecKoe 3HaueHne BUOPOCKOPOCTH, M/C;
Vo = 5-10® — noporosoe 3HaueHre BUOPOCKOPOCTH, M/C.
Jlorapudmuueckuii ypoBeHb BUOpoyckopenus La onpenensiercs o ¢popmyie
La =20lga / aonb ,
IJie a — CpejlHee KBaJpaTHuecKoe 3HaueHHe BUOPOYCKOpeHHs, M/c?;
ao = 3-10™ — moporoBoe 3HaueHKE BUOPOYCKOPEHHs, M/c2.
['uruennyeckre HOPMBI JUISI TEXHOJOTHMYECKOW BHOparuu (kareropus 3) mpeiactaBieHbl B TaOm. 4.1.
'uruennyeckas HopMa ycTaHOBJIEHA JUTSl IIUTENbHOCTH AeiicTBus BuOparuu 480 muH (8 1). Hopmbl
JOoKaNnbHOM BHOpanuu mpenactaBieHsl B Ta0n. 4.2. Ilpu neiictBuu BubOpanuu meHee 480 MUH 3HaYeHUE
JOTYCTUMOT'0 HOPMUPYEMOTO TapameTpa onpezensercs no Gopmyre

u=u480-480/1 ,

rae u480 — 1omycTUMOE 3HaUYEHUE HOPMHUPYEMOTO TapaMeTpa [UIsl JUIMTEIbHOCTH AelcTBUS 480 MUH;
t — Bpemst (pakTuueckoro feicTBHs BUOpAIIH, MHH.
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Haubosiee >QeKTUBHBIMI METOJaMU 3alIUTHI YEIOBEKAa OT BPEJAHOTO BO3JCHCTBHUA BHOpaLUU
CUMTAIOTCA TEXHHYECKHE PELICHHs, YMEHBIIAIONIMNE HHTEHCHBHOCTH KOJICOAHWH B HCTOYHUKE €ro
BO3HUKHOBEHHUS. OTO JOCTHUTAeTCs IUIAHOBO-TIPEAYNPEAUTEIHBIM PEMOHTOM U PErJaMEHTHBIM
0OCITy’)KUBaHHEM CYIIECTBYIOIIETO OOOPYIOBaHHMS W MHCTPyMEHTa JHMOO MCIOIb30BaHUEM HOBOM
TEXHUKH C HHU3KUMH BHOpPAIMOHHBIMU XapakTepucTHKamMu. Kpome HHX Ha NPOU3BOJACTBE IHUPOKO
pacrpocTpaHeHbl METOABI OcialieHus KoieOaHWs Ha IMyTAX HX PACHPOCTPAHEHHS OT HCTOYHHKA C
MIOMOIIIBI0 BUOPOU3OJISILIMOHHBIX, BUOPOTIOTIOMIAIONINX WIM BUOporacsmux ycrpoicts. [Ipeogonesas

BCe 3TU Oapbephl, BUOPALMOHHBIC KOJICOAHUSI TEPAIOT CYIIECTBEHHYIO YacTh CBOCH SHEPrHH W,
COOTBETCTBEHHO, CHI)KAIOT CBOU ITApaMETPHI.

Tabnwoa 4.1

Mmrnennyeckne HOPMbL TeXHOIOrHYeckoi sudpauun (Kareropus 3)
no CH 2.2.4/2.1.8.566-96

OCHOBHBIE OIOCK HomycTHMEE TIAPAMETPEI
qacroT, [ No BHOPOCKOPOCTH, MM/c | 1o eROpockopocTH, 16

2 13 1008

4.5 09

2,2 a3

16 2.2 02

31,5 22 a2

63 2.2 03

Tabnuua 4.2

IUrHenHuecKHe HOPMEL JOKATLEIOI (MeCTHOH) BROPanR
ne CH 2.2.4/2.1.8.566-96

CICHORHRIE TIONOCK JonycTHMbie NapaMeTphl
wacTor, 'y no EHOPOCKOPOCTH, My/c | 0o BuOpockopocTH, 16

3 28 115

16 14 109
3L5 14 109

63 14 109

125 14 109
250 14 109
500 14 109
1000 14 109

KPATKHUE CBEJAEHHUSA O BUBPOU30JIALIUN
OnHUM M3 OCHOBHBIX MEPONPHUATHH MO 3alUTe YeIOBEKa OT BHOpAaLlMM HAa MPAKTUKE SIBIISIETCS

BUOPOM3OJIAIMS MCTOYHUKA BUOpanmuu win pabouero wmecra. CHIDKEHHE BHOpalMi JOCTUTAeTCs
YCTaHOBKOW YIPYTUX 3JIEMEHTOB (BHOPOU30ISITOPOB) MEXKIY UCTOYHUKOM BHOpAIIMU U OCHOBAHHMEM HIIU
MEXJly BHOPHUPYIOUIMMH OCHOBaHMEM U paboynM MecToM. BuGpousonsTopsl (aMOpTH3aTOPHI)
BBITMOJIHAIOTCS B BUJE CTAJbHBIX LWIMHAPUYECKUX M KOHUYECKUX MPYKUH, YOPYTHUX 3JIEMEHTOB W3
pe3uHsl 1 m1actMaccbl. Haxoast mupokoe npuMeHeHrne KOMOMHUPOBAHHbIE PE3MHOMETANTNYECKUE
IUIACTMAcCOBbIE  BUOPOM30JIATOPHI, MMHEBMOBHOPOU3O0JSATOPBl, B KOTOPBIX HCHOJB3YIOTCS YIpyrue
CBOICTBA BO3/lyXa, 3aKJIIOYEHHOTO B PE3UHOBYIO 000JIOUKY.

[TokazaTenem, XapakTepHU3YIOLUIUM KayecTBO BHOPOM3OJSAIMM MCTOYHHMKA BUOpalMud Maccoul T,
YCTAaHOBJICHHOTO Ha BUOpoM30JsATOpax KecTkocThio K, sBmsercs koddduument mnepemauu
(Bubpomzossiun) |. Koadduuuent BuOpon30auy NOKa3bIBaeT, Kakasg 4yacTb JUHAMHUYeCKOW cuibl F,
BO30Y)XJICHHON B HCTOUHHKE BHOpALIMK, NIEPEaeTCs uepe3 BUOPOU30IATOPI K OCHOBaHUIO FocH:
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rze f —gactoTa BEIHY)KICHHBIX KOJIeOaHUi ncTouHMKa BUOpanuy, ['1;
fo — yacToTa cOOCTBEHHBIX KOJI€OaHUIT BUOPOU3OIMPOBAHHON MAIIMHBL, [ 1.
CoOcTBeHHBIE, WM CBOOOIHBIC, KOJIEOAHUS — 3TO KOJEOaHHs, KOTOpPHIE COBEPIIACT MEXaHHUYECKas
CHCTEMa I10CJIE BBIBEJCHUS €€ U3 COCTOSIHUSI PABHOBECHSI.
Ha puc. 4.1 mpencraBinena 3aBUCUMOCTbh Kod(duumenTa nepeaayn [ oT otHomienus: gactot /0. Kak
BUJIHO U3 TpaduKa, BUOPOU30IATOPEl HAYUHAIOT BBIMIOJIHATH BHOPOU3OIUPYIONIYIO (DYHKIIHIO ITPH

ff>+2 . TIpu f = f0 Bo3HMKaeT sIBJIGHME PE3OHAHCA, H B ITOM Ciydae BUOPOM3ONSIMS HE CHIDKACT, a
HaIpOTUB, YBEIMUMBAET JUHAMHUYECKUE CUIIbI, IEpEeIaloLIUecs] Ha OCHOBAHHE.
[IpakTnka mokaszana, 4to Uisl JOCTHKEHHsI 3((EeKTUBHON BHOPOU30JSLIUN HEOOXOIUMO BBIIIOJHEHHE
ycnoBus f/0>2. [IpaBuiabHO CIIPOEKTUPOBAHHBIE U U3TOTOBJIECHHBIE IPYKUHHBIE BUOPOU30JISATOPHI
JOJDKHBI UMETh KoaddunreHT nepenaun 1/40...1/60.

Puc. 4.1. 3asucimocts kodpdummenTa nepenain ot othomenns /1,
1 — Ges yuera aemnduposanus: 2 — ¢ y4CTOM ACMIPHPOBAHHS;
3 - 30ma BHGPOHIONALIHK

YactoTa coOCTBEHHBIX KOJeOaHUN BUOPOM30IMPOBAHHON MalIMHbI, YCTAHOBJIEHHOW Ha CTabHBIX
MPYKUHHBIX BUOpou3oisiTOpax (WM JPYruX BUOPOU30JIATOPAX, HE3HAYUTENIBHO PaCcCEUBAIOLIUX

SHEpruto Kojiedanui), ¢ ommnodkoit 10 5 % omnpenensercs o Gopmysne

1 (K
fo=mmy=
2 1'|m

rae K — sxxectkocth BuOpouzostopa, H/m;
M — Macca BI/I6pOI/I3OJII/IpOBaHHOI71 MalllMHBI, KT'.

B Texnuueckux pacdyeTax 4aCcToTa COOCTBEHHBIX KOJeOaHU OIIPpEACIIACTCA 110 Q)opMyne

T,

Ve

r7e ACT — cTaTMYeCKHil mporud® BUOpoU30IsTOpa MO IeHCTBHEM Beca BUOPOM30JIMPOBAHHON CHUCTEMBI,
cMm. Takum oOpasom, it pacdera Kod3(hdurueHTa BUOPOU30ILIUN HE00X0AUMO 3HATh JIMIIbL BEJIUYUHY
ACT, KOTOpasi OompeiessieTcs MyTeM H3MEpeHHs] OCaJKu BHUOpOM30JIATOpa MOJA JEWCTBHEM CHIIBI Beca
BUOpoM30aMpoBaHHOW cuctembl. U3 dopmynst (4.1) BuaHO, 4YTO A YAy4IIEHUS BUOPOU3OIIALIUU
HEOOXO/JMMO  CHM3UTh  COOCTBEHHYIO  4acTOTy KojeOaHWii  BHOpPOM30JIMPOBAHHON  MAIIWHBI.
CymiectBeHHOe CHIDKeHHME fo TOCTHUTaeTcsi MOCPECTBOM YMEHbBIIEHHS KECTKOCTH BHOPOU30JATOPOB, a
TaK)K€ yBEJIMYEHUEM MACChl MALIUHBI.

Oobopyoosanue u mamepuaibl:
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Jlaboparoprast yctanoBka (puc. 4.2) COCTOHUT U3 IIEKTPOMOTOPA MEPEMEHHOTO TOKa, Ha BaJly KOTOPOTO C
OJTHOW CTOpPOHBI 3aKperuieH aebamaHc (mpuyuHa BHOpanuu), a ¢ Apyrod — taxomerp. [Ipu momomu
YEepBAYHOM TmepeAayn, CHAOKEHHOW PpYKOSTKOHW, TPOU3BOAUTCS HArPY)KEHHE U OCBOOOXKIEHHE
NPYKUHHBIX BHOPOU3O0JATOPOB CHJIOW Beca 3JIEKTPOMOTOpa M IiarhopMel. BenmnyuHa CTaTH4ecKOTO
nporuda BUOPOU30IATOPOB OIPEENSAETCS MPHU MTOMOIIHM YaCOBOTO MHANKATOPA.
Ha nuueBoit manenu nabopaTOpHON YCTAHOBKM Pa3MEILECHBI CICAYIONIME SJIEMEHTHI: KHOIMKHU MycKa U
OCTaHOBKH JIEKTPOBUTATENIS; HHIUKATOP TaXOMeTpa, 00/MUH (TIOKa3aHUs CTPEIIKH YMHOKAIOTCS Ha
100). M3mepenue mapaMeTpoB BUOpAIlMU TMPOU3BOIUTCS B JIBYX TOUKAaX: TOYKE A — Ha HCTOYHUKE
BHOpammu (KokyX Aebananca); Touke b — Ha Kopityce J1abopaTOpHO# YCTaHOBKH.

[TapameTpsl BUOpaIuu ompeerstoTes mpu nmomomu Buopomerpa DDV-311. [Ipubop ycrpoeH mo
MIPUHIIUITY MpeoOpa3oBaHUsl MEXaHUYCCKUX KOJICOaHUH B MPONOPIIMOHAIBHBIC AIEKTPUICCKUE CHTHAIBI.
B kauecTBe parTumka UCTOB3yeTcs MpeoOpa3oBaTellb Mbe30ICKTPUISCKU BUOpon3Mepurensabiid JI1H-3-

MI1. DaeKkTpudecKuid CUTHAI, MOCTYIMAIOIINI OT JaTYhKa, IPOMOPIIMOHATIEH BHOPOYCKOPEHUIO.
4

== Al ey = - - |

Puc. 4.2. Cxema 1abopaTopHOii YCTAHORKH:
1 — BHOPOU3O0AATOPBL; 2 — TAXOMETP: 3 — AMCKTPOMOTOP: 4 — HHAHKATOP;

5 — aebananc: 6 — wyn YacoBOI0 HHAHKATOPA: 7 — PYKOATKA YCPBAUHOIM
nepeaun; 8 — pery/sATop peocrara; 9 — HHIMKaTopHas namna; 10 — uHanka-
Top Taxomerpa: 11 — yepssunas nepenava; 12 — noABHKHOMN IITOK:

13 — Hanparnenne BPAINEHHA JUTA OCBOOOKAEHHS NPYKHHEL,

14 — nanpasiaenie BpaleHys I8 HAIPYKCHHA NPYHKHHLI

Jis  modydeHMs 3HaueHMM BHOPOCKOPOCTM UM BHOpONEpEMEIEHHUs 3JIEKTPUYECKUH  CUTHA
UHTETPUPYETCS C IOMOIIBIO0 MHTErpaTopa.
Perucrpanus Bubpauuii pou3BOJUTCS B BUIE CPEAHEKBAPATUUHBIX 3HAUCHHH: BUOPOYCKOpEHUs B M/C2;
BHOPOCKOPOCTH B MM/C; BUOpOIIEpEMEIICHUS B MKM.

KOHCTPYKIIMSA BUBPOMETPA BBM - 311
Ha nepenneit nanenu Budbpometpa (puc. 4.3) pacnooxKeHsbl:
- KHONKHM BKJIIOUEHHS peXHUMa M3MEpeHHMs BHOPOYCKOPEHHS «a»; BHOpockopocTH  «V»;
BUOpoTiepeMenIeHNs «S» ¢ COOTBETCTBYIOLIUMH UM MHIAMKATOPAMH BKJIIOUEHHOTO COCTOSTHMUS,
- KHONKHM BKIIOYeHUs QuiabTpa Hu3kux dYactor «2/10 Hz» wu Bepxuux wyactor «1/10 Hz» c
COOTBETCTBYIOIIMMHU UM UHANKATOPAMU BKJIFOUEHHOT'O COCTOSIHHUS;
- KHOIIKM BKJIFOUEHUS BHEIIHero GpuiabTpa «BD»; KOHTpOJIs MUTAHUSA «-1|-» U TePEKITIOUEHHS] TIOCTOSTHHOMN
uHTerpupoBanus aerekropa CRP ¢ coOTBETCTBYIOIIMMH MM WHAMKAaTOPaMH BKJIIOUEHHOTO COCTOSIHMSL:
«1S», «3S», «10S»;
- uHAUKaATop neperpysku «I1PI;
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- KHOTIKH NIEPEKII0UYEHNS MHOKUTENIEHN U IIPENIEIOB U3MEPEHUS T1a-
pametpoB BuOpouzosuu: «x0,01»; «x1»; «10»... «1000».
Ha 3anHeil manenu BUOpoMeTpa pacioioKEHbI:

- pazpeM «@, » IS TOJKIIIoueHHst BuOponpeoOpazosarens JJH-

- pa3beMbl «@. BO» n «@.» JUTS1 TIOAKJIFOYEHMS] BHELITHET O
- BBIKJTFOUATEIb TUTAaHUSI BHOpOMETpaA «-||-»;
- BBIKJIFOUATEJIb AIeKTpudeckoi kannopoBku «KJIby;

- BBIKJIFOYATEJIb [10/ICBETKH UHIMKATOpa O,
- C JIEBOI CTOPOHBI KOPITyCca HAXOAUTCS MIOTCHIIMOMETP IS DJICKTPUIECKON KanOpoBKU BHOpoMeETpa
«>»,

a \ g 210 110 BO -
'HPFOOOOOOO
- IC":_- m's mu'c mkim Hz kHz

105
o O O O O OO0
T 0,0] 0,1 1.0 10 100 1000
Muo#HTEN: [Ipenens

Puc. 4.3, Bubpomerp BEM-311. Ilepennas nanens

Texnuka dezonacnocmu npu ¢blHOJIHEHUU 1A00PAMODHOU _PADOMbL:

1.ByabTe BHUMATENBHBI, IUCHMILTAHUPOBAHHBI, OCTOPOKHBL. TOYHO BHINOJHANTE YKA3aHWS.
2. Pacnosraraiite mpubopsl , MaTepHaibl, 000pyIOBaHNE Ha pabodyeM MeCTe B MOPSIKE, yKa3aHHOM
YUUTEIIEM.
3.He nepxxute Ha pabodeM CTOJIC IPEMETHI, He TPEOYIONIHECs ISl BBIMTOJHEHHS 3aIaHHS.
4.Ilepen TeM, Kak IPUCTYIUTH K pabOTe THIATEIHHO U3YYUTE €€ OTIMCAHUE, YICHUTE X0 e€
BBITIOJTHCHUSI.
Ilpakmuueckas uacmeo:

MNOATI'OTOBKA K PABOTE
1. IoaxmrounTsh 351eMeHThl uTanus: 12 sanemenToB tumna A 332 no 1,5 B, cyMmmapHbiM HanpspkeHueM 18
B.

2. CoenunuTtsh BuOpomnpeodpazosarens J{H-3-M1 ¢ pazsemom Bxon ':@
3. Bxutounts BuOpomerp BBM-311. BKIro4nTh KOHTPOJIb TUTAHUS.
[To undpoBOMY HUHAUKATOPY ONPEACTUTH MPUTOTHOCTD JIEMEHTOB nuTaHus. [lokazaHus HHIUKATOpa
JOJDKHO OBITH B mipeaenax 7,4+9,0.
MHOPAAOK BBIIIOJIHEHUSA PABOTbI
N3mepenune BUOPOCKOPOCTH:
1. [TpoBecTu >neKTPHUUECKYIO KaTHOPOBKY BUOpOMETpa. Y CTAaHOBUTH BHOPOMETP B CIEAYIOIIEE
COCTOSIHUE:!
- «a@» - BKIIIOYUTH;
- «1S» - BKIIIOYHUTE;
- mpeaen uzmepenust — «100»; «X1»;
- BKIIIOUUTE «KJIb»;

- Bpallas OCb IOTCHIUOMETPA « D », YCTAHOBUTD IMOKAa3aHUA HpH60pa:
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K= ﬂ = ﬂ =97,
K, 20
rae K1 — koadduuuent BubponpeoOpazoBaTens;
JTH-3-M1 paBHbIii, 0 JaHHBIM €ro nacnopTa, 10 MB-c?/m.
2. BKIIIOYHTD PEeKUM U3MEPEHUsT BUOPOCKOPOCTH « V).
3. B 3aBUCHUMOCTH OT TOJIOCHI YacTOT W3MEPEHUS BHOPOCKOPOCTH YCTAHOBUTH TPAHUYHBIC YACTOTHI
(GWIBTPOB HU3KUX WIIA BEPXHUX YACTOT.
4. Be1Opatb NOCTOSIHHYIO BpeMeHU uHTerpupoBanus: 1S; 3S; 10S.
5. YcranoButs BuOpompeodpazosarens JH-3-M1 Ha 00bEKT Ipu OMOIIH BUOPOIITYTIA.
6. KHomkamMu MepeKTIoYeHrs] MHOKUTEINS M Tpefeia M3MEPEeHUsT YCTaHOBUTH NMOKa3aHUs IH(PPOBOTO
WHIUKATOpa, COOTBETCTBYIOIIHME 3/4 3HavammM IudpaMm, HO HE JOIMyCKas IMeperpy3kud IudpoBOro
MHIMKATOPA, T.€. «3aropaHus» NHIUKATOpa NEePerpy3Ku.
7. 3aduxcupoBarh MoKa3zaHus BUOpoMeETpa.
8. BoinosiHeHne n3MepeHuii: f — 4acToThl BBIHYXAEHHBIX KoJie0aHHi; BUOpockopocTH V B MM/C B TOUKaX
A u b (o Tpu n3mepeHus B KaKJI0W TOUKE); ACT — CTAaTUYECKON 0CaJKH BUOPOU30JIATOPOB, B MM B TOUKE
B.
9 ITopsiIOK BBIMOJHEHUS] U3MEPEHUI:
a) IOBEPHYTh PYUKY peocrtarta § (cM. puc. 4.2) 10 ynopa mpoTHB YaCOBOM CTPEIIKH,
0) BKIIIOYUTH TyMOJIEp, PacloJOKEHHBIN Ha JIEBOM TOpLIE KopIyca J1abopaTopHoil yctaHOBKU. [Ipu sTOM
JOJKHA 3aropeTbCcsl MHAMKATOpHas JlaMIla, CBUJCTENbCTBYIOIIAs O T0Jadye HampsiKeHWs Ha
71a00paTOPHYIO YCTaHOBKY;
B) HaXaThb KHONKY «Ilyck anekTpoaBurarens»;
I') MEIJIEHHO MOBEPHYTh PETYNIATOp peocTaTa MO YacOBOM CTpeENKe, Cilels 3a POCTOM 4Yucia 000pOTOB
ANIEKTPOABUTATENS 110 MHIUKATOPY TaXOMETpa.
BHUMAHMUE! CkopocTs BpalieHus 3JEKTpoJABHTareiiss He aospkHa mnpeBbimarh 2000 o6/MuH, T.€.
CTpeJiKa WHIMKATOpa HE JOoJDKHA yXoAuTh gaiee oTMeTku 20 Ywuciao oOOpOTOB 3JIEKTPOABHUraTeNs
ONpEAEISAETCA MO MOKA3aHUIO CTPEJIKU, YMHOKeHHOMY Ha 100;
1) OMNpEICIIUTh YacTOTy BBIHYKIEHHBIX KoJyieOanuii f B o0/MMH um reprax. Pesymbrar 3amucath B
MIPOTOKOJI;
€) Bpamas pydyky UEpBAYHOTO MEXaHU3Ma IMPOTUB YAaCOBOM CTPENIKH, IMPOU3BECTH OIMPAHUE
AIIEKTPOABUTATENsl HAa MPY>KUHHbIE BUOPOU3OISATOPHI;
k) 3akpenuth natduk [JH-3-M1 B Touke A (cMm. puc. 4.2) v MPpOU3BECTH 3 U3MEPEHHS BUOPOCKOPOCTH;
3) 3akpenuth natyuk J[H-3-M1 B Touke b m mpousBectn 3 m3mepeHuss BUOPOCKOPOCTH. BBIKIIFOUNTH
ANIEKTPOABUraTeNb, HaaB KHOMKY «CTOID». OTKIIOYUTH OT ceTH J1ab0pPaTOPHYIO YCTAHOBKY TyMOIIe-
pPOM, paCHOJOXKEHHBIM Ha JIEBOM TOplie, OTKIOYUTH BuOpomerp DDV-311. Pesynbrarthl maMepeHus
3aHECTH B OTYET O JJabopaTtopHoi padore (Tadi. 4.3);
M) BBECTH B CONPUKOCHOBEHHE WIYN YacOBOTO HMHAMKATOpPA C BEPXOM HArpPY>KEHHOTO MPY>KUHHOTO
BUOpoM30sITOpa. Bpalas Hapy)KHOE KOJIbLIO YaCOBOTO MHAMKATOPA, YCTAHOBUTDH CTPEJIKY MHIUKATOPA
Ha «0». 3aTem cienyeT BpalaTh pydKy YepBSYHOTO MEXaHM3Ma 10 YacOBOW CTpPEJIKEe M OJHOBPEMEHHO
cuuTaTb OOOpPOTHI CTPEIKH YacoBOrO MHIUKaTopa. IIpekpaieHue BHXKEHHMS CTPEIKH YacOBOTO
WHJMKATOpa yKa3bpIBaeT Ha TO, 4TO IuIaTGopma, Ha KOTOPOM YCTaHOBIIEH SJIEKTPOJBUTaTENb, BBIILIA U3
COINPUKOCHOBEHUS ¢ BUOpOM30JsITOpaMu. BpallieHne cTpenkn 4yacoBOro MHIMKATOpa MPOJOJIKAeTCs 110
TeX IMOp, MOKa MPYKWHA U3 HAarpyKXEHHOTO MOJIOKEHMs HE MepeijieT B cBOOOJHOE MOoJIoKeHUe. Takum
00pa3oM MPOU3BOAUTCS U3MEPEHHE CTaTUUECKOW OCaaku BHOpOM30JsATOpa ACT . 3Has, YTO OJAUH 000POT
CTPEJIKM YaCOBOTO MHJMKATOpa COOTBETCTBYET MEPEMELICHUIO Ha 1 MM, MOXKHO OIPEJEIUTh BETUIUHY
AcT. 3HaueHHE ACT 3aHOCUTCS B MPOTOKOJ U3MEPEHUH.
I'MTUEHNYECKAS OHEHKA BUBPALIUUN
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JlaTh TUTHEHUYECKYIO OLIEHKY BHOpanuu B Toukax A, b myrem conocraBieHus BHOPOCKOPOCTH B MM/C |
b ¢ pmomyckaembiMu 1o CH2.2.4/2.1.8.566-96. CpaBHeHHE C AOMYCTHUMBIMH BEIMYHMHAMU IapaMeTPOB
BUOpAIK MPOU3BOIUTCS C YUETOM TOIMPABOK HA MPOJOJKUTEIBHOCTD BO3/ICHCTBHS BUOpaMU, KOTOpast
3aJ1aeTcsl Mperno/iaBaTesieM.

B otuere o mabGopatopHOi paboTe caenaTh BBIBOJ O COOTBETCTBMU BHOpamuu B Toukax A, b
yCTaHOBJIEHHBIM HOpMaM. 1o pe3ynbraTam SKCHepuMEHTa TOJTYYMIH 3HAYECHUSI YaCTOTHl BBIHYKJICHHBIX
kosebanuii f, 'l 1 BETMUMHY CTaTHYECKOM 0CaIKi BUOPOU30IATOPOB ACT B MM.

OneHky KadecTBa BHOPOHM3OJISAIIMH IPOU3BECTH MyTeM pacdera KoddduuueHTa BHOPOM3OIAIUN | TIO
HKCTIEPUMEHTAIBHBIM JJAHHBIM U COTIOCTABJICHHUS €TO C ONTUMAIBLHBIMU 3HAYCHUSIMH Ll JUTSI CTAJTBHBIX
MPYKUHHBIX BUOPOU30JIATOPOB. 3Has AcT, ompexaensieM dYactoty f0 coOCTBeHHBIX KoJjeOaHUH
BHOPOU30IMPOBAHHON CUCTEMBI

T

L]

r{:- =7 -
W en (BEM)

[To nonyuennsim 3HaueHusM f 1 fO paccunThiBaeTcst KO3hGUITMEHT BUOPOU3OISAIINH LL:

1y

HOJ'Iy‘-IGHHO@ 3HA4YCHUE |  COIOCTABIIACTCA C  ONTHMAJIBHBIMHU  [JIA  CTAJIBHBIX  IPYKHWUHHBIX
1 |

L, W =——
Foe 40 &0

BHOPOU30JISITOPOB 3HAUYCHUSMH
Ecmu p > 1/40, To nmemaercss BBIBOJ O HEOOXOJAMMOCTH MPUMEHEHUS BUOPOU3OJSTOPOB C MEHBIIEH
KECTKOCTbIO, YTO IPUBOJIUT K YMEHbIIEHUIO fo 1, cle10BaTeNbHO, K YMEHBIICHUIO |L.

Tpebosanus K oghopmienuro 1ab6opamopHou padomsvl u omuemy:

OTYET O JIABOPATOPHORN PABOTE 4
Quenka BHOPANHONHOTO BO3AEHCTBHA Ha padodne MecTa

Tabnunua 43

Iporokea usmepenna napametpos Bulpaunnn va padotem mMecre

lpencnmenne
HMamepennpe | Jonyerussie | Haa aonycri-
. HAYEHHS IHAMenna MBIMH THA%S
. Tactora

lacrora | o HHAME
oBopotos - Vpo- Ypo- ¥po-
hotopa n,| I Bnpo-| wews |Bubpo-| sems |Budpo-| Bews

TORA Dl o nedarmii ¥ > L - i -
0/mi f Iy CKO- | BHOpO-| cro- |Bubpo-| cko- |BHOpO-
! POCTE | CKOPO- [ POCTE | CKOPO- | POCTE |cKOpO-
V. mafe|ern Ly, |V, v erm Ly, V. mm/ejern Ly,
b aB a6

Touka
HIMEPEHHA

3akn0uenne

Moamuen
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Tadbnwuma 4.4

IMTpoTokoa oneHEH e THEHOCTH BHOPOHIOIATOPA

Yucno Yacrota CraTHaecknil Yacrora Eoadduanm-
ODOPOTOE | BRIHYAIEHHBIK nporui COBCTEEHHBIX CHT
MOTOPE I, Koe0anHd | IPYHHBL ey, | KONeBannil fn, | snbponso-

00/ MHH I'=n'bi, 'y oM ['n JUALHH L

Koumponshnsie gonpocel :

. UTo moHMUMaeTCs 1o/ 1 YpOBHEM BUOPOCKOPOCTH, BUOPOYCKOPEHUS?

. Kax Hopmupyercs BuOpanus?

. Uto moHMMaeTcs 1o 1 001Iel U JTOKaIbHOUM BHOpalue?

. Kakum nmapameTpom onenuBaercst 3ppeKTUBHOCTb BUOPOU3OISAIIIM?

. Kak onpenenuth 4acTOTy BBIHYXJAEHHBIX U COOCTBEHHBIX KOJI€OaHM1?

. Kak 3aBucut xo3punnent nepenaun ot otHomeHus {7107

. Kak paccuntbsiBaercst yactora cOOCTBEHHBIX KOJI€OaHUH?

. UTo moHMMAaETCs MO/ CTAaTUYECKOU 0CAIKOM BUOPOU30JIATOPA, KaK OHA MPAKTHUUECKH OTIPECIIIeTCS ?
Cnucox numepamypbol:

031N N KW~

Ocnognasa numepamypa

1.be30macHOCTh KU3HEACITEIBHOCTH [ DIIEKTPOHHBIN pecypc] : yueOHuk ms OakamaBpor / B.O.
EBceeB [u ap.]. — DnexTpoH. TekcToBbie nanHble. — M. : JlamkoB u K, 2017. — 453 ¢. — 978-5-394-
02026-1. — Pexwum gocryma: http://www.iprbookshop.ru/60384.html

2.be3omnacHoCTh Xu3HEeAeATeNbHOCTH : yueOHuk / mox pen. E.M. Xomoctoroit, O.I". TIpoxopoBoii.
- Mockga: U3zmarenscko-ToproBas koprnopaius «Jlamkos u K°», 2017. - 453 c. : tabum., wi. - (YueOHbIe
n3aanus 11 OakanaBpoB). - bubmuorp. B kH. - ISBN 978-5-394-02026-1; To ke [DnekTpoHHbIH pecypc].
- URL.: http://biblioclub.ru/index.php?page=book&id=450720 (08.08.2018).

Jlononnumenvhan numepamypa

1.IletpoB C.B. be3zonacHOCTh XKU3HEAEATEILHOCTH [DJIEKTPOHHBIA pecypc]: ydeOHoe mocobue/
[TerpoB C.B.— DneKkTpoH. TEKCTOBbIE JaHHBIe.— M.: Y4eOHO-METOUYECKUH IIEHTpP 10 00pa30BaHUIO Ha
KeJIe3HOJOpoKHOM TpaHcmopte, 2015.— 320 ¢.— Pexxum pocryma: http://www.iprbookshop.ru/45247.—
3BbC «IPRbooksy, no mapouito

2.Epemenko B.JI. bezonacHOCTh ®u3HeAeSITENbHOCTU [ DIEKTPOHHBIN pecypce] : yueOHoe mocodue
/ B.A. Epemenko, B.C. OcraneHko. — DIeKTpOH. TeKCTOBble naHHble. — M. : Poccuiickuii
rocy/lapcTBeHHbIN yYHUBepcUTeT npaBocyaus, 2016. — 368 c. - 978-5-93916-485-6. — Pexxum pocryma:
http://www.iprbookshop.ru/49600.html

3.CorueB HO.H. be3zomacHOCTh XH3HENEATEIHPHOCTH B YPE3BBIYAWHBIX CUTYAlUsIX [DIEKTPOHHBIN
pecypc]: yue6HOoe mocobme/ CerueB HO.H.— DnexTpoH. TekcTtoBble naHHble.— M.: ®DuHAHCH U
cratuctuka, 2014.— 224 c.— Pexum noctyna: http:/ www.iprbookshop.ru/18791.— 3BC «IPRbooksy,
0 MapOoJI0

JlaGopaTopHas padora Ne 5
Tema: OneHnka ocBelIeCHHOCTH Pa004uX MeCT B IOMEIICHUH.
Llenb padomet: HaydUTHCS OLICHUBATH BPEJHOCTh YCIOBHUH Tpy/Aa 10 OCBELIEHHOCTH PabOYMX MECT
B ITIOMEILEHUSAX U BBIIOJIHATh IPOCTHIE CBETOTEXHUYECKUE PACUETHI.
@Dopmupyemvie komnemenyuu: OIIK - 6.
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Teopemuueckaa uwacmo: [ obecrieueHns HOPMAIBHOM IPOU3BOACTBEHHOH AEATENBHOCTH

YeJI0BEKa NPU OTCYTCTBUM WJIM HEJOCTATOYHOCTH E€CTECTBEHHOI'O CBETa NPHUMEHSIETCS HCKYCCTBEHHOE
OCBEIICHHE, KOTOPOE MOXET ObITh OOIIMM pPaBHOMEPHBIM, JOKAJIM30BAHHBIM M MECTHBIM, a TaKXke
KOMOMHUPOBAHHBIM, MPEACTABISIOMNM cO00 codeTaHHE PAaBHOMEPHOTO M MECTHOTO OCBEILICHHS.
HckyccTBEHHOE OCBELIEHUE CO3JAETCS OCBETUTENBHON YCTAaHOBKOM, BKJIIOYAIOUIEH HCTOYHUK CBETA,
CBETWJIbBHMK M omopy. B kadecTBe MCTOYHHMKOB CBETa H3BECTHBI CIIEAYIOLIUE YCTPOWCTBA: JIaMIIbI
HakayuBaHus (Tabm. 5.1), rajoreHHbIC JIaMIbl HAaKAIMBAHUS M OOJbIIAs CEpUs Ta30pa3psIHBIX JIaMII:
moMuHecueHTHsle JIJI u nyroseie pryrHbie gammnsl ([IPJI), nyroseie upuauesbie pryTHble dammnsl (PU),
nyropele  pryTHble KceHOHOBble (/IKcT), nyroBele pryrHble HarpueBble Jammnel (JIPHT) u
MajorabapuTHbIC YJKOHOMUYIHBIE HOBBIE JIFoMHUHECIIeHTHBIE TaMItbl (KJLJT) (Tadm. 5.2).

[Ipon3BoacTBEHHOE OCBENIEHHE OOYCIOBIMBAET BUIAMMOCTH OOBEKTOB TpPYyJAad, CIIOCOOCTBYET
YIY4IIEHUIO KayecTBa M MPOM3BOAMUTEIBHOCTU Tpyda. HemocraTouHOCTh OCBEIIEHHS OTPHUIATEIbHO
BIIUSIET Ha (PU3HUOJIOTMYECKUE MPOLECCHI, CEPJCYHO-COCYIUCTYIO0 CUCTEMY M OOLIMN TOHYC OpraHu3ma
YeJI0BEKAa, BBI3BIBAET OBICTPYIO YTOMIIIEMOCTb 3pPEHMsSI, a TaKXKe MOKET ObITh MPUYMHON HECUYACTHBIX
CIIy4aes.

Tadbnwuoa 3.1

Jamns naxaausaany (FOCT 2239-70)

MowmHoeTe, Tun CheToBOil MOTOK NaM, Pasmeprl, MM

Br - M. 1pH Hanpasesuy, B
220 220...235 d 1
15 B 105 83 61 | 107
25 B 220 1440 Al 107
40 b 400 300 ] 114
4 B 46l - 46 a0
&0 E 715 550 il 114
&0 BK 790 - 31 96
00 b 350 1090 T 29
100 EK 1450 - i1 105
Mpevewanwe. B — pakyywmnwme; b — Gucrupanennie apronosse, BE

OHCMHPATBHBIE KPHIITOHOBLIE,
Tabnwuua 5.2

KomnakTHbie JHMHHECHEHTHBIE JaMnbl (KL} nanpasennem 36 B,
127 B, 220 B aas nepemennoro Toka, 12 B n 36 B 1an nocronnpnore roka
(mroTosnTeln: OO cAnere-Crery)

MolHOCTE

notpednenus | 7 12| 15 | 18 | 20 | 23 | 26 | 35 | 45 | 55
P. B1

GoCTOOTINE | 35 1 60 | 75 | 90 | 100 | 115 | 130 | 175 | 225 | 275
g,“‘?:::’“‘"m“ 400 | 700 | 900 1080|1200 |13801500|2100(2700 3300

OCBeIIEHHOCTh CO3/IaeTCSl B COOTBETCTBUU C (yHKIUSMHU 3peHHs denoBeka. K ocBemieHuro
pabounx MECT YCTaHOBIEHBI CIeIyromue TpeOOBaHUS: AOCTATOYHOCTh, MOCTOSHCTBO, PABHOMEPHOCTH;
OTCYTCTBHE pPE3KHX TEHEW, ONECTKOCTH, a TakKe HIKOHOMUYHOCTb. HepaBHOMEPHOCTh OCBEIICHUS
MIPUHSTO OIICHUBATh OTHOIIEHHEM MUHUMAJIBLHOW OCBEIIEHHOCTH paboueil MOBEPXHOCTH MOMEIICHHUS K €€
MakcuManbHOW. Ecnu paBHOMEpHash OCBEIIEHHOCTh MoMmeleHus Oonee 50 JIK, TO HEPAaBHOMEPHOCTH
noinkHa ObITh MeHee 0,3, a eciii menbine 50 ik — 0,5.

Jl7is co3manus OCBEUIeHHs, OTBEUYAIOIIEr0 HOPMATUBHOMY, HEOOXOAUMO MPABUIBHO BBIOPATH THIT
Y BUJI OCBEIIEHUS, TOCTATOUHBIM U YKOHOMUYHBIN NCTOYHHK CBETA U CBETUJIHHUK. DTa 3a/1a4ya peraeTcs
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npu npoektupoBaHur. OOBIYHO TOJHBIA O00BEM MPOCKTHPOBAHUS BKIIOYACT PEHICHWE TPEX 3ajad:
CBETOTEXHUYECKOM, IIEKTPHUECKON 1 SKOHOMHUYECKOH. B HacTosiel paboTe pemnraercs neppas 3a/1a4a.
METOAbI CBETOTEXHUYECKOI'O PACYETA
B OCHOBHOM TPHUMEHSIOT TpU MeToja: KO3(PPHUIMEHTa MCTIONB30BAHUS, «TOUCUHBI» U OTHOCHUTEIBHON
MOIITHOCTH. Paccmotpum Meton kodddunrenta ucmnoap3oBanus. OH MO3BOJSET MIPH pacueTe YUUTHIBAThH
MPSIMOM U OTPAKEHHBIN CBET, MOTOMY €r0 MPUMEHSIOT MPU pacueTe 00IIero paBHOMEPHOTO OCBEILICHUS,
Korja TpeOyeTcs yUUThIBaTh OTPAKCHHBIN CBET.
Metoa Kod(duIreHTa UCTIONB30BaHUS MMO3BOJISIET PACCUUTATH CPEIHIOD OCBEUICHHOCTH MOBEPXHOCTH C
Y4€TOM BCEX IMAaJAOIIUX Ha HEe MPAMBIX W OTPaKEHHBIX IMOTOKOB cBera. [lepexom oT cpemneit
OCBEIIEHHOCTH K MHUHUMAIBHON OCYIIECTBISICTCS TPHOIMKEHHO, TIOTOMY METOJ[ MPUMCHSICTCS IS
pacuera 00IIer0 paBHOMEPHOTO OCBELIECHHS TOPU30HTAIBHBIX TOBEpXHOCTEH. [T0CKOIBKY IpH pacuere
HEOOXOMMO OIPEACIIUTh CBETOBOW MOTOK JIAMIIBI, TOT/Ia pacdyeTHasi (GopMmysa MoJiydaeTcs U3 3HAUYCHUS
ko3 puImenHTa ucrnoab30BaHUA:

UsBecTHO, uto @r = EH-S, a, cnenosarensHo, @ = Ex-K-z,

rae En — Hopmupyemasi OCBEIIeHHOCTb, JIK;

@r — cBETOBOM NOTOK, MAJAOIINN HA TOPU30HTAIBHYIO TOBEPXHOCTD, JIM;
@1 — CBETOBOM MOTOK JIAMIIBI, JIM;

k — koaddunuent 3amaca (s JIJI pasen 1,4, JTH-1,3);

Z — Kx03(QQUIMEHT, YYUTHIBAIOIIUNA HEPAaBHOMEPHOCTh OCBELIEHHUS PACCUUTAHHOW TOPHU30HTAJIbLHOU
MTOBEPXHOCTH;

S — ocsemraemas IIONTAIb TOMEIIEHHS, M2,

N — Ko3(pPUIMEHT HCHOIb30BAHUS; ONPEHENSAIOT MO HWHACKCY IMOMEIIEHHUs, TUIy CBETHJIbHUKA U

ko3 duimenTaM pm — OTpakeHUS MOTOJKA, PC — CTEH M PP — MOJIa; ONpeAeNsIeTcs] MPUOIMKeHHO (Tal.
53us54).

TaGnuua 53
Mpubananrensneie 3uavenns koygduuuentos
OTpRKEenHd cren u notoakon P, u P,

Kanax o o Koodpmmment

aApAKTEP OTPAKAIONLEH NOBEPXHOCTH - o
oTpakennd, %o

Mobenennniii N0TONOK, NOGEICHHLIE OKHA M CTEHEL, 70

OKHi JAKPLITH BEILIMH WITOPAMH

[ModeneHsbIe CTeHEL HPH HESABCIICHHBIX OKHAX, 110-

GeiacHHBIT NOTO/OK B ChIPbIX NOMCIUCHUAX, YHCTRIT 30

GeTonHLI H CBETILI AepeBaLIT 1OTOA0K

BCTOHHBI NOTONOK B IPASHBIX NOMCILICHHAX, 1Cpe-

BAHHBLL HOTOAIOK, BETOHILIC CTHL € OKHAMIL, CTEHbI 30

OKJICCHB CBCTIBIMH 000AMH

CIeHB! M DOTONOK B HOMCIICHHAX ¢ GOIBUIHM KO-

YECTBOM TEMHOH ILUIM, CIUIOWHOE OCTEKnenne Ges 10

WTOP, KPACHBLl KHPIHY, CTEHL ¢ TEMHBIMH 0008MH

TaGnuua 54
Koo hnument Henodis3oBains cBeTOBOID NOTOKE 1), Yo,
JUTE CRETHALAHKOR ¢ AMHHECHCHTHRIMHA JaMIamMi

Tun ceeTnnnimnKa
Hiexe JICTIO 2, T, JICTIO 6 JI1001 ijt:f\::.g;r;uuﬁhm.
nome- o
i KosidimenT oTpagenia p, pe pn, %o
i O[T [s0[30] 0 ]70]70 30 50 [1]
00| 50| 30| 10 1] 500 50 S0 30 1]
30 0 1010 | 10 0 0 10 10 10 1]
03 27 (2118 16| 23] 20 20 17 10
0.6 33 |32 (25|22 |20 28 26 24 20 14
07 38| 36 | 30| 26 | 24 | 32| 30 28 24 17
0R 42 | 39 |33 | 29 | 29 | 35| 33 30 26 19

09 46 | 42 | 37 | 32 | 31 | 38 | 35 33 29 21
1.0 49 | 45 | 40 | 35 | 34 | 41 | 38 35 31 23

1.1 52 | 48 |42 | 38 | 36 | 43 | 40 37 33 25
1,25 55 | 50 [ 45 | 40 | 39 | 45 | 41 iR 35 27
1.5 60 | 54 | 49 | 45 | 44 | 49 | 45 42 38 30
1,75 63 | 57 | 52| 46 | 47 | 52 | 47 44 41 32
20 65 | 59 | 55| 51 | 49 | 54 | 49 45 42 33
2,25 68 | 62 | 57 | 53 | 52 | 56 | 5] 47 44 35
25 70 | 63 | 5B | 55 | 54 | 58 | 52 48 46 36
30 T3 65 | 61| 58 | 56| 60| 54 50 48 38
35 TS5 | 67 | 62 | 60 | 58 | 62 | 55 51 49 39
4.0 T7 | 68 | 64 | 61 | 59 | 64 | 56 52 50 40

5.0 B0 | T | 67 | 65 | 62 | 67 | 59 54 53 43

WHnexc moMeneHust onpeaessifoT Mo clieayoniel popmyie:
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a-h
h {:1—-hj1

p
r7ie a U b — JUIMHA ¥ IIUPHHA IOMEIICHUS, M;
hp — pacuernas Beicota, M; hp =H —hc — hl" ;
hc — BbICOTa CBETHUJIBHUKA JI0 TIOTOJIKA, M;
hr — BeIcOTa OT OCBEIIIaeMOM MOBEPXHOCTH PabOYEro MecTa Jio roJja, M;
H — oOmrast BeIcOTa pa3MenieHusl, M.
ToyeuHslii METOA TO3BOJIET ONPEAEIATH OCBEIICHHOCTH JIFOOOW TOYKH, OCBEIIAEMOI OCBETHTEIHHOMN
YCTaHOBKOH paboyell MOBEPXHOCTH, €CJIM U3BECTHBI CBETOBOM MOTOK, CBETOPACIPECICHIE CBETUIIBHIKA
U €ro pacHojioOKEHUE B IOMEIIEHUU. ODTOT METOJ MPUMEHSIOT OOBIYHO MJIsi pacyera oOOLIEero
JIOKAJTM30BAaHHOTO M MECTHOTO OCBEUICHHs TPH JIFOOOM IMOJIOKEHHH OCBEIAeMON IUIOCKOCTH HITH
HAKJIOHHOM TIOJIO)KEHWH CBETHIIbHUKA. J7is1 00Iero ciydass CBETOBOW MOTOK JIAMITBI OTIPEACISIETCS 110

CJIEAYIOLIEMY BBIPAKEHUIO:
_ 1000-Ey -k , JIM

1
TR A

1
rae EH — OCBEIEeHHOCTh 110 HOpME, JIM;
k — ko3 dunment 3anaca;

K — KO3 PHUITUEHT JOTIOTHUTEIIBHONW OCBEIIEHHOCTH, CO3/IaBaEMOM
YIaJICHHBIMHA CBETHJILHUKAMHU U OTPAKCHHBIM CBETOM, €TI0 MPUHUMAIOT B mipeaenax w = 1,0...1,2 uwm p =
pe /uH ;
>nli - ¢ — ycroBHas OCBEIIEHHOCTh KOHTPOJIBHOM TOYKHA OT CYMMAapHOTO OCBEIICHHUS OIMKaNIIIMX
I
CBETHJIbHUKOB (B KaU€CTBE KOHTPOJIbHOM TOYKU MPUHUMAIOT MECTO C MUHHUMAJIbHOM OCBEIIEHHOCTBIO);
li — ycroBHas OCBEHICHHOCTh OT i-TO CBETHJIBHHKA, CO37aBacMas CTaHIAPTHOW JAMIIOH CO CBETOBBIM
nmotokoM 1000 nm wm ompenensiemMas 1o TpaduKy NPOCTPAHCTBEHHBIX H30JIOKC TOPU30HTAIBHOM
OCBEILIEHHOCTH;
01 — mepexoIHbIN K03 OUITMESHT; 1711 TOPU30HTAIBLHOM TUIOCKOCTH paBeH |
brnmxailiiuMu K pacdeTHOM TOUKE CUUTAIOTCS CBETHJIBHUKH C YCIIOBHOI OCBEIIEHHOCTHIO MEHBIIE 5 JIM,
co37aBaeMoi OJMKHUM CBETHIILHUKOM.
Qoopydosanue u mamepuanvl:
YCTPOUCTBO JJABOPATOPHOM YCTAHOBKH
YcTaHOBKa BKIIIOYAET OCBETUTENBHYIO CTOMKY, CBETUIILHUK U JIIOKCOMETP.

BudA Bud b

5 9 f10f a4} \12 \#3

Puc. 5.1, Oceernrenbias croiika: 1 — oCHOBARNE; 2 — BEPTHKAILHAR CTOMKA;
3 — nepeABHIHON WTATHE; 4 — TPABCPCA IS KPCILICHHUA CBCTHIBHHROE,
5 — CBETHIbHHE; 6 — BEpTHKAILHAL ITHHCHKD; T — rOPHIOHTAILHAN THHEIKA:
8 — [yIRT YUPABNSHHE BKIIOUSHHS CBCTIILHUKOR; 9 — MYJILT YIPaBRICHNS
crofikoi; 10 —rysmbaep «Ceren: 11 — curnansnas namna; 12 — pyuka wime-
HEHHA HANDRKEHHA TATannA; 13 - poasTMeTp
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Croiika (puc. 5.1) umMmeer mTaTHUB JUIS YCTAaHOBKM CBETHWJILHUKOB Ha BBIOpAaHHOE IO BBICOTE H
TOPU30HTAIM PACCTOSHUE, MEPEIBUKHON FOPU30HTAIBHBIN IITATUB AJIS JOKCOMETpAa U yCTPOMCTBA IS
YIPaBICHUS AJIEKTPUUYECKOW ceTbto. OHa COCTOMT M3 OCHOBaHUS, JBYX BEPTUKAIbHBIX CTOEK,
BEPTUKAIbHOW U TOPU30HTAJIBHOM JIMHEEK, IYJIbTa YIPABJICHUS BKIIOYEHUS NMHUTAHUS CBETUJIHHHUKOB.
Bxutouenne nurtanus npousBogutcs tymOnepom «CETby, mpu 3Tom 3aropaercss cUTHaJbHAs JiamIia,
BEJIMYMHA HAIPsDKEHUS KOHTPOJMPYETCS 10 BOJBTMETPY. B KkauecTBe wH3MepuTenbHOro mnpudopa
MPUMEHSIOT JrokcomeTpbl Thuna HO—16 wmm H0-17. Kaxknaerii mpuOop COCTOUT W3 W3MEPHUTENS H
OTIENBHOTO (POTOINEMEHTa C YETHIPbMS HacaiKaMH. OIJEKTpUYecKas cXema JIOKCOMETpa HMeeT
MarHUTOMIEKTpUYECKYI0 cuctemy [1, cesieHOBBIN BHIIPSIMUTEND U NepeKiItodarens Ha mkany 30 u 100 k.
Ha GokoBOi#l CTeHKE KopIlyca M3MEpHUTENIs HAXOIUTCS BWIKA JJISI COCIUHEHHS IHYpa WU3MEPUTENS C
po3eTkoil. CeneHOBBI BBIIPAMUTENb I[P COEIMHEHUU C PpO3ETKOM 0O0ecreunBaeT MpPaBUIbHYIO
MOJISIPHOCTh  COEAMHEHMs. [l  yMEHbLIEHUS KOCHHYCHOM IOTPEIIHOCTH Ha  (POTOIIEMEHT
yctaHaBnuBaercs Hacangka K. Ona nmpumeHsieTcsi COBMECTHO ¢ Hacankamu M, P u T, KkoTopble U3BMEHSIOT
JTMATIa30H U3MEPEHHH mpudopa.

Tadnwuoga 3.5
XApaAKTEPHCTHEH JHECOMETPOR
fnn i H?_'-m Juanazon Hanyuune Kosd- Morpem-
IOKCO- | npHbo- e | uHeHT Oc- iy
HE3MEPCHHH, JIK HACALOK o HOCTE, 7o
METPA | pa, JE. nabneHns
5..25; .
20...100; . 4
100...500. Hacaji - *10
10-16 1 50 [S00.2500; o
2000...10000; et 100 Ve
10000...50000, | =+~
W17 100 1210 1000 - - +10
50...300; bes Ha- i
17... 100 CamkH I 10
ST
39".-{1“. K, M 10 +5
170 1000,
H0-416 S00... 3000
N S00...3000; o 4
||Jl[{}‘.||] 1700...10000; K1 100 £
S000.,.. 30000; i
17000...100000. | KT 1000 15
B mnacrosimee Bpemsi co3gaH HOBbIM JrokcomeTp «TKA — JIOKCy, umeromuii CyliecTBEHHbIE

AKCIUTyaTal[MOHHBIE MpPEUMYIIecTBa C MPHUBEACHHBIMU B Tabn. 5.5 mokcomerpamu. [Ipubop umeer
dboTOonpreMHOE YCTPONCTBO, IMpeoOpasyroliee H3ITYyUeHHE B 3JICKTPUUYECKUN CHUTHAJ C MOCIeAyIoLei
uu(poBON MHIMKAIMEH YMCIOBBIX 3HAUEHUN OCBEUIEHHOCTH JIK. KOHCTPYKTHMBHO MpUOOp COCTOUT U3
(dhoTOMeTpHUECKO# roJIOBKH U 0JI0Ka 00paOOTKU CUTHAJIOB, CBA3aHHBIX MEX/1y CO00M MHOTOKUIILHBIM
I'nOkum kabemnem. Opranbl yhopaBieHHs PEKUMaMU PAOOTHl M KUAKOKPUCTAIIMYECKUI WHIUKATOP
pacmooKeHbl Ha OJI0KE 00pabOTKH CUTHAJIOB.

OT4YeTHBIM YCTPONCTBOM MpUOOpa SBISETCS KUAKOKPUCTANIMYECKUI WHAMKATOP, Ha TabIO0 KOTOPOTo
MIpH U3MEPEHUAX UHIUIUpPYIoTcs uyncia oT 0 1o 1999 Bueurnuit Bua npubopa npuseneH Ha puc. 5.2.

OcHOBHBIE TEXHHYECKHE XapaKTEPUCTUKH MpUOOpa: Auana3oH H3MEPEeHUH OCBEUIEHHOCTH OT 1 10
200000 nx; mpeaensl 10MyCKaeMO OCHOBHOM OTHOCUTENBHON MOTPEITHOCTH u3MepeHus +6%. Bpems
HenpephrIBHON paboThl Mpubopa He MeHee 8 4; rabapuTHBIE pa3Mepsl mpubdopa 155x77x40 MM u macca
npubopa 0,4 xr.

- -~
| s \:]
L -~
JIE
JIHCHCOMETTP

Puc. 5.2 BHewHuii Bl
TR COMETA
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Texnuxa dezonacnocmu npu_8bINOJAHEHUU 1AOOPAMOPHOU_PAdOMbL:

1.Bynbre BHUMATENBHBI, AUCHUILTAHUPOBAHHBI, OCTOPOXKHBL TOYHO BBINOJIHINTE YKA3aHUs.

2. Pacnonaraiire npubopsl , MaTepualibl, 000pyIoBaHHE HAa pabodyeM MecTe B MOPSIKE, YKa3aHHOM
YUUTEIIEM.

3.He nepxwute Ha pabodeM CTOJIE TIPEMETHI, HE TPEOYIOIIHUECs Il BHITIOJIHEHUS 3aJaHMsL.

4.Ilepen TeM, Kak MPUCTYNUTH K pabOTE TIIATEIbHO U3YUUTE €€ ONUMCaHUE, YACHUTE X0 €€
BBIIIOJIHEHHUSI.

Ilpakmuueckan yacmp:
I'uruennyeckasi OlleHKA JOCTATOYHOCTH 00LEr0o PABHOMEPHOI0 OCBelIeHUsl padounx MecT
noMenieHust JJabopaTopumn
JUia  BbINOJAHEHHUsT paOoOThl BbIOMpaeTcs mnomemieHue. Onpenenstorcs CIEAyLIUe €ero

XapaKTepUCTUKU: BbicoTa H, /1uinHa a, mivpuHa B, Ha3HaU€HUE, KOJIMYECTBO pab0YMX MECT U pa3MelleHUe
CBETHJIBHUKOB. OIIEHKY OCBEIIEHHSI MOKHO MPOU3BECTH OJHUM M3 JBYX METOJOB: IKCIEPUMEHTAIbHBIM
WM paCUETHBIM.

a) DxkcnepumenmanbHblil Memoo

CyIIHOCTb €ro COCTOUT B MIPOBEJICHUU U3MEPEHMSI OCBELIEHHOCTH Ha pabounX MECTax, MMEIOIINX
OTHOCHUTEJIbHO MaJIyl0 OCBEIIEHHOCTh 0 CPaBHEHHIO ¢ ApYruMHU. [ u3mMepeHus oObIYHO NMPUMEHSIOT
JIIOKCOMETpPBI. XapaKTepUCTHUKU HEKOTOPhIX W3 HHUX MpuBeAeHbl B Tabn. 5.5. Ilpu wu3mepenusix
PEKOMEHAYETCS UCTIOIb30BaTh CIAEAYIOIINE IPUEMBI:

- MOATOTOBUTH JIIOKCOMETp, AOCTaThb M3 Gymisipa mpudbop U (POTOIIEMEHT, YCTAaHOBUTH HX
TOPU30HTAIILHO Ha omope. BKIIOYNTH ¢ J1IeBOM CTOpPOHBI BWIKY (hOTO3IEMEHTa B po3eTKy. B cimyuae
HEO0OXO0IMMOCTH C IOMOIIbIO KOPPEKTOPa BBICTAaBUTh CTPEJIKY Mprubopa Ha HylleBOe JeieHue mKanbsl. Ha
(dboTormeMeHT ycTaHOBUTH Hacanky K u M, ecium oxkxunaemas ocsemeHHOCTh Oyzaer 10 1000 nk 1 K u K u
P —mipu ocBemennoctu nmosepxuoctu 6osee 1000 x;

- TMPOU3BECTH HM3MEPEHUs: YCTAHOBUTH (DOTOAIEMEHT B BBIOPAHHYIO TOYKY, Ha)KaTh IPaBYIO
KHOIIKY BbIOOpa nuana3zoHa u3MepeHus. Eciau cTpenka oTkiIoHsSeTCsl Ha HEOOIbIIYI0 BEIMYUHY, 0K0JIOo 17
JICJICHU, TO BKJIIOYAIOT JIEBYIO KHONIKY. Eciu nmpu Hacankax K, M u HaxkaTol JIeBOIl KHOIIKE CTpesKa He
OTKJIOHSsIeTCS /10 nienenus S no mkane K, M, Torna uamepenus mpou3BoIsT 0€3 ITHUX HACAIOK;

- OpU HU3MEPEHUAX HE [OIMYCKAaeTcs MJIUTENbHOE BO3JACHCTBUE Ha (OTOIIEMEHT CBETAa,
CO3/AI0IEr0 OCBEIIEHHOCTh, MPEBBIIIAIONIYI0 YCTAaHOBJICHHBII Ha JIIOKCOMETpPE MpeAes H3MEpEHUs.
[TosTomy Bcerna

MIOUCK IpeJiesia U3MEePEHUs HaJlo HAUMHATh ¢ OOJIBIIEro Tuana3oHa, a jajee MepexoauTh Ha OoJiee
YyBCTBUTEJIbHBIC MIPEIEIbl U3MEPEHHS, TTOKa CTpesKa Mpudbopa He OKaxeTcs B paboueil yacTH IIKabl;

- TIOKa3aHUsS CHATOrO IO MIKaJe OTYEeTa YMHOXAIOT Ha KOA(PQHUIIMEHT BHIOPAHHOTO AHMAara3oHa
mkanbl (cM. Tabn. 5.5). B 3aBUCMMOCTH OT OCBEIIEHHOCTH, CO3/1aBa€MOM pPa3IMYHBIMU HMCTOYHUKAMU
CBeTa,

MOKa3aHUs JIOKCOMETpa ClIeyeT YMHOXAaTh Ha MonpaBouHbli kodddunuent Ku (tadn. 5.6);

- 10 OKOHYaHUM HU3MepeHUil (HOTOPIEMEHT OTKIIIOYMTH OT MpHOOpa, HaleTh Ha (POTORIEMEHT
Hacaaky T ¥ yloXXHUTh B KpbILIKY (QyTisipa npubopa, a mpudop — B Gymsp.

Tabnwuua 5.6

THauenme nonpagodHoTe Kodaphuunenta, Kn

[Monpasounsii
kosfdunpenT Kn
JTamna HaKaIHBAHHA M 1.0

B | 0,88
Tamy 0,95
I 1,15

BHO HCTOYHHEA CRETA T mammnm

JIHMHHECUEHTHBIC
TTAMITE
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Tabnwuna 5.7

Kaacew YCIOBHA T p}',JH. B 3ABHCHMOCTH OT IlHPH."It' I'leI:'I- CBETOBOM cpeibl
NpoOHIBOICTECHHEBIX Ill]l‘l{!ll.l_{"llHﬁ

Knaccrl
Bpennmii-3
[Mokaszarenn Jonye- Tore 3 F: 3ere. | 4 ore Omnac-
THmeifi-2 | €T | < €Tes | oA cTe- CTe 0 i

neHs 3.1 |ness 3.2 | nede 3.3 | neHes 3.4

OCBCLLCHHOCTE
patoueit nopepx- | Hopma |= 0,5 Er|< 0,5 En - - -
HooTH B, 1K

J'Tpre Mg, F.,, HOPMHPOBAHHOS THAYSHHE OCRETIEHNHOCTH, K,

[Topsinox pabotsl ¢ mokcomeTpoM « TKA-JIroke»:

* Brutounts mpubop, MoBepHYB NepeKITI0OUaTeNh TUara30HoB.

* OnpenenuTh 3HaUYEHHE TEHEBOTO CUTHana ETc, JIK, Tpu BceX TOJOXKEHHUAX NEpEeKITIouaTels,
3aKpBIB BXOJTHOE OKHO (POTOMETPUIECKOI TOJIOBKH IUIOTHBIM BOPCUCTHIM Y€PHBIM MaTEPHAIIOM.

[Ipumeuanue: 3mMepeHne TEMHOTO TOKa akTyalbHO MpH padore B quanazoHax «0 — 20 ax» u «0 —
200 5x».

* Pacronoxxuth (poTOMETPUYECKYIO TOJIOBKY MpHOOpa MapauiebHO TUIOCKOCTH H3MEPSEeMOTO
oOBeKTa.

 Cuutath ¢ MU(PPOBOTO HHIUKATOPA U3MEPEHHOE 3HAUEHHE OCBEIEHHOCTH En3Mm, JIK.

» OnpenenuTh UCTUHHYIO OocBenieHHOCTh E, 1k, o ¢popmyne E = Euzm — Etc.

* B ciydae nosiBieHHs] Ha MHIMKATOpE CHUMBOJIA «l», 0O3HAYAIOMIETro MEperpy3Ky Mo BXOJIHOMY
CUTHAJTY, IePEKIIOYUTh MPUOOP Ha CIAEAYIOIINIA TUana3oH U3MEpEeHUH.

CnenaTp 3aKiIOU€HHE O COOTBETCTBUHM DPE3Y/IbTATOB HM3MEPEHUN HOpPME M JaTh OLEHKY Kiacca
YCJIOBHUH Tpyaa 1Mo (pakTopy MpOU3BOJICTBEHHOE OCBEIIEHNE B COOTBETCTBHH € TadI. 5.7.

0) Pacuemmuwiii memoo

DTOT METoJ MpUMEHSETCS AJIsl pacueTa oOIlIeld paBHOMEPHOM OCBEIIEHHOCTH MO KOAPPHUIHEHTY
UCII0JIb30BAHUS B CIIydae yyeTa MpsSMOTo U OTPaKEHHOTO CBETA OT OCBETUTEIBHBIX YCTAHOBOK MPSMBIX

OTpaXKEHHBIX MOTOKOB CBeTa. PacyeTHbIi MeToa NpeaycMaTpUBaeT ONpeJesieHne U BHIOOD
KOJIMYECTBAa UCTOYHUKOB CBETA, CBETUJILHUKOB U Pa3MEIlleHHE UX B TOMEIICHUU.

Jiia pacueta TpeOyIOTCS CIEeIyIOIINe UCXOAHbIE JaHHBIE:

-pa3Mepsl moMelnieHus (JyinHa a, mmMpuHa b, Beicota H);

-BBIOMPAEMBIIl THIl JIaMIIbl, KOHCTPYKIUSI CBETWIbHUKA (BUJ TOJBECKHU, KOJHMYECTBO JIaMIl B
OJIHOM,

KpHUBas €ro CHJIbI CBeTa U KOO (UIIMEHT HANPaBICHHOCTH);

-k03¢dunueHTs oTpaxkeHus P — motonka, Pc — cren u P — moa (mmo ta6m. 5.3).

[To dopmyne (5.1) HaxomsaT oOmIyI0 MNOTPEOHYIO BEIMYUHY CBETOBOTO IOTOK, BBIOMPAIOT
HMCTOYHUK CBETa MO cBeTOBOMY NOTOKYy ®dn u cBeTwinbHUK Tuna «Anekc-Cer» (tabn. 5.2). Torma
KOJIMYECTBO JIaMIl

paBHo @Dn.obmy /O1 U B COOTBETCTBUM C KOJHYECTBOM JIaMII B BBIOPAHHOM CBETHJIBHHKE
OTIPEICIISAIOT YUCIIO CBETUILHUKOB.

Jlanee pemiaeTcs 3a7aya pa3MeIIeHUs] CBETUILHUKOB B moMelieHuu. [l obecrieueHuss paBHOMEPHOCTH
OCBEILIEHHUS CBETHJIBHUKH YCTaHABIUBAIOT IO YTJaM KBaJIpaToOB WM B IIIAXMATHOM TMOPSIIIKE.

PaccTrossHuss Mexay psaaMu CBETHJIIBHUKOB TPUHUMAIOT B 3aBHCHUMOCTH OT KO3(QHIHeHTa
3¢ hEeKTUBHOCTH:

M =L/hp,

rae L — paccrosiHue MKy psiiaMy CBETUIIHHHUKOB;
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hp=H —hI' —hc, m.
PacueTHbIif METO] MPUMEHSIOT TaKXKe JUIs pemieHust oOpaTHO# 3amaun. [[ng sToro pacuernas dopmyna
(5.1) mpeoOpazyercst oTHocuTenbHO EH, U 10 XapakTepucTUKaM CYIIECTBYIOMIETO OCBEIICHUS HAXOJST
¢axTrueckoe. Pe3ynapTar pacuera mo3BOJSET MPOU3BECTH OILICHKY COOTBETCTBHSI JOITYCTUMON HOPME.
PACYET BbICOTbBI YCTAHOBKHU CBETHJIbBHUKA HA PABOYEM MECTE
MecTHOE OCBEIIEHHE CO3JaeTCs Pa3IMUYHBIMU OCBETUTENIbHBIMU YCTAHOBKAMU: HACTOJIbHBIMU JIAMIIAMU,
TopiIiepamMu, Opa U APYrUMH CBETHJIbHUKaMH. [ oOecriedeHust JOCTaTOYHOCTH OJHOW M3 €ro 3amady
SBJIIETCA TPABUJIIBHBIA BBIOOP pAacCTOSIHUS JIO OCBELUIAEMOW IOBEPXHOCTH, IOITOMY Tpedyercs
BCECTOPOHHE MCCIIE0BATh 3Ty XapaKTEPUCTUKY U BBHIOpATh ONTUMAaNIbHBIN BapuaHT. [Ipu rcciaenoBannu
1eJ1ec000pa3HO MPUMEHHUTD PACYETHBIM METO/I, a TIOJTy4YSHHBIH pe3yJIbTaT MPOBEPUTH SKCIIEPUMEHTAIBHO.
Jnst pacdera clemyeT BOCIOJB30BATbCS TOYEYHBIM METOJOM, TPU 3TOM TpPEOYIOTCS Cleayromue
WCXOJIHbIE JTaHHBIC: BUJI OCBEIIEHUs pabouero mecra — komruiekcHoe, rae Ek = Eo6 + Em ; tun
cBeTHWJIbHMKA «AcTpa»; ucrouHuk cBera JIH, ynanenune koHTponbHOW TOoukn d=300 mm; k —
KO3 (UILIMEHT, TPUHUMAIOT paBHBIM 1,5. DTH JaHHBIE MO3BOJISIIOT HAMTH YCIOBHYIO OCBEIIEHHOCTb
TOPU30HTAILHOM TUIOCKOCTH TI0 CJIENYIoNIeH dhopmyre:
1000 E}, -k
TR
[To rpaduky npoctpancTBeHHBIX H30Jt0KC (puc.5.3) mo d u E1 HaxoaaT uckomMyro BeIcOTY opauHata hl.
Ha ocBetutenbHOM CTOMKE MO pa3MEpHOM IIKale BEPTHUKAJIbHON CTOMKM YCTAHABIMBAKOT MEPEIBUKHON

« JIK,

E,

IITaTUB Ha BbICOTY hl OT MCTOUHMKA CBETa M JIIOKCOMETPOM OMPEENsAtoT (PaKTUYECKYIO0 OCBEIIEHHOCTh
TOPU30HTAJIBHOM MOBEPXHOCTH. 3aT€M CPaBHHUBAIOT ee ¢ HopMaTUBHOU E00.

jﬂ 4 2 g i iﬂ 0
= el A -

¥ 7.-- kY u
)

T EE T

4 FFEH .

25

1o

Puc. 5.3, [pocTpaHcTBEHHBIE HEOIECH]
YCIORHOH MOPHIOHTATEHON OCRETIEH-
HOCTH (CBCTHIBHHE THIA «ACTPaR)

IOCTPOEHUE U30JIIOKCHI - KPUBOM OJMHAKOBOM OCBEIIEHHOCTH

JlJis moCTpOeHHs U30JIIOKCHhl BHIOMPAIOT BUJI CBETHIIbHUKA, B HalleM ciydae «Actpa» u JIH, umerommii
CBETOBOH MOTOK, Om3kuii k 1000 M (Hanpumep, B 220 — 100 ¢ @i = 1090). Ha ocBeTuTenbHOM cTOKE
YCTaHOBUTH NEPEIBMKHON IITATUB ONU3KO K JlaMIle — IO BBICOTE HYJIEBOM oTMeTKU. Ha paccrosiHum,
Hanpumep, 30 cM U3MEpUTh OCBEIICHHOCTh, Ha Ipaduke HaHEeCTH TOuKy ¢ koopauHaroit 0 — 30 cm E3.
[TepemectuB mtatuB BHHU3 Ha 10 cM W ABUras mo TOPU3OHTAIBHOW IIIKalle JO OCBEIIEHHOCTH E3,
omnpenensor paccrosHue dl, Ha rpaduke HaHocaT koopauHaty (hl; dl). [lanee, mnoBTOpss
M3MEpUTENbHBIE OlNepaluu Mo BepTUKanu ¢ maroM 10 cM U u3Mepsis KaxAbli pa3 pacCTOSIHHE II0
TOPU30HTAIIM 10 OCBELEHHOCTH E3, CTpOST KpUBYIO OAMHAKOBON OCBEILIEHHOCTH.

Tpebdosanus K oghopmienuio 1a00panmoproil padomsl u omuenty:
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OTYET O JIABOPATOPHOM PABOTE 5
Ouenka 0CBEIEHHOCTH PAGOYHX MECT B NOMELLEHHH

1. THrHeHHYECKas OUEHKA J0CTATOMHOCTH obmedi paBHOMEep-
HOH 0CBELICHHOCTH PABOMHX MeCT NOMELLCHI

Home Koad-
) P | Mnoe- i Orrever b dharTive- | Hopwa-
KOHT- Hacamgn, o~
KOCTh 1o mpH- CKAS OCBE- | THRHAS
poib- LIKATIA _ CHT [12-
HAME- - bopy, HIEHHOCTh, [0CRETIEH-
HELIX npubopa pecuera
peHHA JIK K HOCTh, JIK
TOUEK NTKATH
1
2
i
Cp

Jakmwowenne, Knace yenosuil tpyaa ceerosoil cpeasl na pabouem
MECTe

2. OuecHEA OCBCIUCHHOCTH NOMCLICHHA PACHECTHBIM METOI0M
Hexoanbie jaHHbIE:

Pasmepel noMewenms: a = m; b= M, h= M.
Hetounng creta i, = , BHJ CBETHIABHMKA W
ero KCC ,
Kosdpmuumentet orpasmenns: cren Po=_ :noronka Po= ¢
nona P=
Bricota creTHILHUER OT noToika h= M; BhicoTa paboyero
smecta oT nomah=__ wm.
PacueTHan i
Koaddpn- Hopua-

[NocTosHHaA o
Uneno| Ko ~ . Koodidui- DCBCIUCHHOCT 0o
Heno | Kosdupi-| UMCHT | povemenns LMEHT ey on o
namMm, | MHEeHT | MHHHM, E.-— " | |ocBeWEH-

ah HCMOML= | P K.8.Z
n sanaca k [ocecucH-

= — HOCTh
hia+b) horanusd v 0
HOCTH ¥ - E,.nk

JaknwycHue

Konumponvnuwie sonpocei :

1. Kakuie BUIbI HCKYCCTBEHHOTO OCBEIICHHSI IPUMEHSIIOTCS B IPOU3BOJICTBEHHBIX U OOIIECTBEHHBIX
3JaHuAX?
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2. VI3 xakuX 3JIEMEHTOB COCTOUT OCBETHTEIbHAS yCTaHOBKA?

3. Kakue ucTouHuKM cBeTa NPUMEHSIIOT ISl OCBEIICHUS ?

4. Kakoe HeOIaronpusaTHOE ACHCTBUE HAa OPraHU3M YEJIOBEKa OKa3bIBACT HEIOCTATOUYHOCTh MIIH
OTCYTCTBUE OCBEILECHUS?

5. HazoBute ocHOBHBIE TpeOOBaHUS, IPEIBIBIIEMbIEC K TPOU3BOICTBEHHOMY OCBEIICHHUIO.

6. Kakue MeTo1pl pacyeToB UCKYCCTBEHHOTO OCBEIIEHUS HCIIONIB3YIOTCS ISl CBETOTEXHUYECKUX
pacyeToB?

7. CynrHocTh ¥ 00J1aCcTh IPUMEHEHUS pacdeTa 1Mo KOd(GGUIIMEHTY HCIOJIb30BAHMSL.

8. Kak Haiitn k03(h(HpumeHT ncnonp3oBanus?

9. INo kakoit 3aBHCUMOCTH OIpeeIsieTCs MOTpeOHast BETUYMHA CBETOBOTO MOTOKA JUTSI OCBEIICHHS
MTOMEILEHUsI OOIIM PaBHOMEPHBIM OCBEIIEHUEM?

10. CymrHoCTh M 00671aCTh TPUMEHEHHS «TOUEYHOTO0)» METO/1a pacyeTa OCBEIICHHUS.

11. Kak nocTpouTh U30JIIOKCY C IOMOIIBIO OCBETUTEIBHONU CTOUKH?

12. KakxoBo Ha3HauEHUE HACAIOK JJIS JIFOKCOMETpa?

13. Ha3zHaveHue U yCTPOHCTBO OCBETHTEIHHON CTOUKH.

14. Tlopsiiok SKCIEPUMEHTAIBLHOTO OTPEEIIEHUS OCBEIIEHHOCTH pab0YNX MECT MOMEIIECHHUS.

15. Kak MOKHO paccuuTaTh BbICOTY YCTAHOBKH CBETUJIbHHKA OTHOCUTENILHO paboyeil moBepXHOCTH?
Cnucox n1umepamypbol:

Ocnognas numepamypa

1.be3onacHOCTh KHU3HENEATENBHOCTH [ DNEKTPOHHBIN pecypc] : yueOHuk juist Oakanaspos / B.O. Ercees
[1 np.]. — DraexTpoH. TekcToBble maHHBIe. — M. @ JlamkoB u K, 2017. — 453 ¢. — 978-5-394-02026-1.
— Pexum gocryma: http://www.iprbookshop.ru/60384.html

2.be3omacHOCTh XKu3HeneATeapHOCTH : ydeOnuk / moxa pen. E.M. Xomocrtomoit, O.I'. TIpoxoporoii. -
Mocksa: N3aarenbcko-toproBasi koprnoparus «JlamkoB u K%, 2017. - 453 c. : Tabmn., un. - (YueOHbIC
n3aanus 11 O0akanaBpoB). - bubnuorp. B kH. - ISBN 978-5-394-02026-1; To ke [DnekTpoHHBIH pecypc].
- URL.: http://biblioclub.ru/index.php?page=book&id=450720 (08.08.2018).

Jlononnumenvnan numepamypa

1.IletpoB C.B. be3omacHOCTh KU3HEACATENHHOCTU [DNEKTPOHHBIN pecypc]: yuebHoe nmocobue/ Ilerpor
C.B.— DnexTpoH. TekcToBble naHHbIe.— M.: Y4eOHO-METOAMYECKUH IIEHTp MO OOpa30BaHHIO Ha
XKEIIE3HOIOPOKHOM TpaHcmopre, 2015.— 320 ¢.— Pexkum gocryma: http://www.iprbookshop.ru/45247.—
OBC «IPRbooksy, mo maposro

2.Epemenko B.JI. be3omacHOCTh KU3HEIEATEILHOCTH [ DIEKTPOHHBIN pecypc] : yaeOHoe mocobue / B./I.
Epemenko, B.C. Ocranenko. — DJEKTpOH. TEKCTOBbIE AaHHbIE. — M. : Poccuiickuil rocygapCTBEHHBIN
yHUBepcUTeT TmpaBocymus, 2016. — 368 c. - 978-5-93916-485-6. — Pexum gocryna:
http://www.iprbookshop.ru/49600.html

3.CriueB FO.H. bezonacHOCTb )KU3HEAEATENBHOCTA B YPE3BbIUAWHBIX CUTYalUAX [ DJIEKTPOHHBIN pecypc]:
yuebHoe mocobue/ CorueB FO.H.— DnektpoH. TekcToBble naHHbIe.— M.: DUHAHCHI U CTATUCTHKA,
2014.— 224 c.— Pexwum nocryna: http://www.iprbookshop.ru/18791.— DbC «IPRbooks», mo mapoiito

JlaGopaTopHas padora Ne 6
Tema: Pacuer 3allUTHOr0 3a3eMJIEHHUS YJIEKTPUYECKHX YCTAHOBOK

Henv _pabomor. HAaY4YUTBCA OIIPCACIIATH KAa4Y€CTBO 3alMUTHOTO 3a3€MJICHUSA U PACCUHUTHIBATH €TO

rapameTpahl.
Dopmupyemovte komnemenuyuu: OIIK - 6.
Teopemuueckasa uyacmo: 3alIUTHBIM 3a3€MJICHUEM HAa3bIBAETCS NPEIHAMEPEHHOE 3JIEKTPUUYECKOE

COCAUHEHHE C 3eMIIEHl WM €€ 3aMEHHUTEIEM MeTaJUIMYeCKUX HCTOKOBCAYIINX qacTeu QJICKTPUYICCKUX
YCTaAaHOBOK (9y), KOTOPBIC MOT'YT OKa3aTbCA MO HAIIPAKCHHUCM N3-3a HCUCIIPABHOCTU UX U30JIAIHUUA UIIA
APYrux nNpuinH (B Ka4CCTBC 3aMCHUTCIIA 3CMJIM MOTYT OBITh MMPUMCHCHBI pCUHad WJIHN MOpPCKasd BOJa,
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rIIyOMHHOE 3aJeTaHue MOPOJ U T.I1.). 3a3eMJICHUE MPUHATO CUNTATh OJHOM M3 OCHOBHBIX 3aIlIUTHBIX MED,
YCTPAHSAIOUIMX OMACHOCTh MOPAKEHUS JIONCH SIEKTPHUYECKUM TOKOM B CiIydae HPUKOCHOBEHHS K
HETOKOBEAYIIUM YacTsM DY (KopmycaM, METANIMYECKUM IIKadaM, METAJUIMYECKOI M30JISIHMH TPOBOIOB
u T.1.). [Ipy HaNMW4YMM 3alIMTHOTO 3a3eMJICHHS CYIIECTBEHHO YMEHBIIAETCs BEIMYMHA TOKA, KOTOPBIH
IPOTEKaeT Yepe3 TeJIo YeaoBeKa. VI3BeCTHO, 4TO CONPOTUBIIEHHUE YEI0BEKa MEHSIETCSI B AUATIa30HE
400-50000 Om, mpu HaXMYUM BIIAKHOH, MOBPEKIECHHONW M 3arpsS3HEHHONW KOXH COMNPOTHUBIICHHE Tella
YeJloBeKa MOHMKAETCS, NPU OTCYTCTBHM 3THUX INPU3HAKOB CONPOTHBIICHHWE BO3pacraeT. B pacuerax
COINPOTHUBIICHUE Teja yenoBeka npuHuMaeTcs B 1000 Om. 3ammTHbIA 3QQEKT 3a3eMICHHs TOCTUTACTCS
3a CUET YMEHBIICHHUS MOTCHIHAIOB 3a36MJICHHBIX YCTAaHOBOK, a TaK)K€ BCIICACTBUE WX BHIPAaBHUBAHUSI.
[IpuHIMN 3aIIUTHOTO EHCTBUS 3a3€MJIEHUS MOKa3aH Ha puc. 6.1.

|
Mo

“r | ISRSRESERR |

Puc. 6.1, Cxema 3amuTHOrO JCHCTBHA 3a3emaeHns Tpexdainoii
TPEXIPOBOAHON ICKTPHUCCKON LCIH ¢ H30AHPOBAHHON HCHTpaANIbIO!

¢ ~ nanpszxenue npodos mionauun: I, — npegoxpannrens; Ry
CONPOTHBICHHE Tesa uenoBeka; M, — HANPAKCHHUC NPHKOCHOBC-
ums; Jy — BelmuMHa pacTekanus Toka Ha 3emmno; R. — conporus-
NIEHHE 3a3eMITHTENA, r, 2, T3 — COOTBETCTBEHHO COMPOTHBICHHE
usonaman gas 1, 2, 37 0, — NOTeHIHAT 3eMIH Y 333eMICHHS;

Xy — PACCTOAHHE HE/TOBEKA OT 3A3CMIICHHA

B IEpBOM CJiy4dac Ipu 0,HHO(1)3.3HOM BKIJIFOYCHUU YCJIIOBCKA B JJICKTPUUYCCKYIO LICIIb YCPE3 KOPITYC 3Y, B
KOTOPOM HMECTCA HpO6OI>i H30JIAIIMU Ha KOPIIYC, 06p3.3yIOTCH JABC MApaJUICIBbHBIX HCHIH: KOPIIYC —
3a3C€MJIMTCIIb — 3C€MJII U KOPITYC — TEJIO YCJIOBCKA — COIIPOTHUBJICHUC U30JJIALNUA (I/I3OJ'ISII_II/ISI 00MOTOK
TpaHC(popMaTopa, COIIPOTUBJICHUEC ITPOBOJIOB MO ABO A1 EH SHCKTquCCKOﬁ OCIIn, O6YBB I-IeJ'IOBGKEI) —
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3emJs1. YToOBI Yepes Teno YenoBeKa MPOXO i HEOACHBIN Il HETO TOK, CONPOTUBIICHUE 3a3€MJISIONIETO
YCTPOMCTBA JOJDKHO OBITH BO MHOTO pPa3 MEHbBIIE, YeM pPACYETHOE COMPOTHBICHUE YEIOBEKa,
ycraHoBiaeHHoe B 1000 Owm. Ilo3sromy BenuyMHA NPEAECIBHOIO CONPOTUBIICHUS 3a3€MIISIOIIETO
YCTPOMCTBA SIBIISICTCSI OCHOBHBIM HOPMAaTUBHBIM TPeOOBAaHMEM K 3a3€MJICHHIO, OHA 3aBUCUT OT MOIIHOCTH
MCTOYHMKA TOKA: YeM BBIIIE MOIIHOCTb, TEM MEHBIIE JOJDKHO OBITh CONMPOTHUBIICHUE 3a3eMJICHUS.
Cornacno IlpaBuiam ycrpoiicTBa snekTpoyctaHoBOK (IIV3D) momyctumoe conmpoTHBIICHHE 3a3€MIIMTENS
NIoKHO ObITh He Oosiee 10 OM mpu CyMMapHOW MOIIHOCTH TEHEPATOPOB WM TPaHCPOPMATOPOB,
MUTAIONINX 33a3eMIIIeMy0 ceTh, 10 100 kBA u He Oosnee 4 OM mipu MOIIHOCTH TpaHchopmaropa Oosee
200 xBA st yeranoBok ¢ HanpspkeHueM a0 1000 B. [{ns yctaHoBOK Bbicokoro HampsikeHus Bbiiie 1000
B nomyctumoe conmpoTHBIEHHME 3a3€MIIEHUS PACCUMTHIBAECTCS 110 BEJIIMYMHE CHUJIbI TOKA 3aMbIKaHUS Ha
3eminto. lpu Bennuune cuibl Toka [=500 A nonmyctumoe conpotusiienue npunumaercs 0,5 Om. Bropoit
3alUTHBIA 3¢ eKT 3a3emiieHus oOecreurBaeTcs 3a CUeT BbIpaBHMBaHMs NMoTeHuManoB. Ha puc. 6.1
yenoBek B Touke O Kacaercs xopryca DY, Ha Hero JeicTByeT (a3oBO€ HaIPsUKEHHUE NMPUKOCHOBEHMS
Wnp, paBHOE pa3HOCTH MOTEHLHUATIOB MEX]Y KOpIycoM DY M MECTOM CTOSIHUS €ro Ha 3eMJle TOYKa B
touke a (Unp = ¢ob — ¢a). Eciu »Ta TOuka HaxoauTCs HaJ 3a3eMJICHHEM, TO B HeW ¢@a = @, H,
cienoBaTenbHo, HanpsbkeHne Unp = 0 . O6nacTh mprUMEHEHUs 3allUTHOTO 3a3eMJICHHS OIpeenseTcs
pexKUMOM HEUTpanu Tpexha3sHOW CeTH, BETUUMHON HAMPSHKEHUS TOKA M COCTOSIHUEM BHEITHEW CPeIlbl, B
KOTOpoH 3kcrutyatupyercs JY. B cootBercTBuM ¢ [1YD 3a3emiienne ycrpanBaercs B OY ¢ HapsSHKEHUEM
10 1000 B B ceTsix ¢ M30aMpyeMON HEMTPAJIBIO: BO BCEX CIydasX MPU HOMUHAIBHOM HanpsbkeHuu 380 B
U BbllIE MepeMeHHoro Toka u 440 B mocrosiHHOro TOKa; mpu paboTax B YCIOBHUSIX C IOBBIIIEHHOU
OMACHOCTBIO U 0c000 OMacHBIX; B DY, MPUMEHsAEMBIX BO B3pbIBOOTIACHBIX 30HAX, IIPH BCEX HANPSKEHHSIX.
KOHCTpYKTHBHO 3a3eMJICHHE TPEJACTaBIsAET COOOW YCTPOMCTBO, COCTOAIIECE W3 3a3eMIMTEIICH |
3a3eMJISIFOIIMX MPOBOJIHUKOB. 3a3€MIIUTEIN MOTYT OBITh €CTECTBEHHBIMU U UCKYCCTBEHHBIMH. B kauecTBe
€CTECTBEHHBIX 3a3eMJIMTENICHl MPUMEHSIOTCS TPOJIOKEHHbIE B 3€MJI€ BOJOTIPOBOJHBIE U JIpyrHe
MeTAJUTMYEeCKHuEe TpyObl (32 HCKIIOYEHHEM TPYyOOTPOBOJOB TOPIOYHMX JKHAKOCTEH, TOPIOYUX U
B3PBIBOOMACHBIX Ta30B), oOcagHbie TPyObl apTE3MAHCKUX KOJOJIEB, CKBaXWH, IIyppoB U T.I.;
METAJUTMYECKHE DJIEMEHTBHI M apMarypa KeJle300€TOHHBIX KOHCTPYKIIMWA 3IaHUM W COOPYKEHHH,
HUMEIOILIUX COEIMHEHHUE C 3eMJIel; CBUHILIOBBIE 000JI0UKH Kabemeil, MPOoJIoKEHHBIX B 3eMJIe; MeTalinye-
CKHE€ LIMYHThl TUIPOTEXHUYECKUX COOpPY)KEHUH U T.M. VCKycCTBEHHbBIE 3a3€MIIUTENH TMPEICTABIISAIOT
co00#l 3NEeKTPOAbI, MOTPYKEHHBIE BEPTHKAIbHO WM TOPU3OHTAJIHLHO B 3eMJII0. B 3aBUCHMOCTH OT
PaCMOJIOKEHUST 3a3eMJIMTEICH OTHOCHTENBHO 3a3eMJISIEMBIX OOBEKTOB HCKYCCTBEHHBIE 3a3eMIISIOLINE
yCTpOIiCTBa JENSATCS Ha BBIHOCHBIE W KOHTYypHbIE (puc. 6.2). B mocnemgHux Takke HCHOIb3YIOTCS
3allMTHBIE CBOIMCTBA — BhIPABHUBAHHE MMOTEHIIMAIOB. B KauecTBe BEPTUKAIIBHBIX IEKTPOIOB MPUMEHSIIOT
0OBIYHO cTanbHbIE TPYObI TuaMerpoM 50...60 MM U TOJIIMHON CTEHOK HE MEeHee 3,5 MM UJIH YrOJIKOBYIO
CTallb C TOJIIMHOM MOJKU HE MeHee 4 MM, a TaKkKe MPYTKOBYIO CTallb JuaMeTpoM He MeHee 10 mwm.
JUIMHY BEpTUKAJbHBIX 3JEKTPOJOB PEKOMEHAYIOT MPUMEHATh PaBHOM 2,5...3 M NpU HOTPYKEHHH B
3eMit0 3a0MBKOM U 5 M u Oosiee BBepThIBaHHEM. [[J1s1 CBSI3M BEPTHKAJIBHBIX 3JEKTPOJOB M B KayecTBE
CaMOCTOSITEJIBHOTO TOPU30HTAIBHOTO AJIEKTPOAa OOBIYHO MPUMEHSIOT MOJIOCOBYIO CTajlb CEYCHUEM HE
MeHee 4-12 MM U cTajb KpYrjoro ceuyeHHs AMaMeTpoM He MeHee 6 MM. 3a3eMIISIOLIMMHU POBOAHUKAMHU
Ha3bIBAlOT NPOBOJHHUKH, COCJUHSIONIME 3a3eMJsieMble  3JIEMEHTbl ¢ 3azemiuresiMd.  OHU
W3rOTaBJIMBAIOTCSA, KaK IMPaBWJIO, M3 CTAM MNPSIMOYIOJbHOTO WIIM KpYIJIOro cedeHus. B ceTiax ¢
M30JIMPOBAHHON HENTpasiblo 3a3eMIISIOLINE MPOBOIHHUKH JOJDKHBI 001aaTh MPOBOJUMOCTBIO HE MEHee
1/3 mpoBoguMocTH (a3HBIX NPOBOAHUKOB. IIpy mpokmazke 3a3eMIISIONICH IIMHBI BHYTPH 3aHUMN
HauMeHbIIIee CeueHUe MPSAMOYrOJIbHOM MIMHBI JIOJKHO COCTABIATH 24 MM2, /IS KPYTIIOH — JMaMeTpoM He
MeHee 5 MM, a IIpH MPOKJIAJIKe €€ BHE 3[aHus U1l MPAMOYTOILHOTO cedeHHs 48 MM2 M Jisl KPyTIIoro —
JMaMETPOM HE MeHee 6 MM.
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Prc. 6.2, KOHCTPYKLHH 3ALIHTHONO 3a3eMICHHA:
4 — BRHOCHBIE, § — KOHTYPHER: | — BEPTHKAIBHBIL 3a3eMIHTENL;
2 — rOpH3OHTANBHEI 3a3eMIHTENb; 3 — 3a3eMIHIOIIHE NPOBOIHHEN:
4 — AEKTPOYCTAHOBEY
3aHH/ITHI)I€ CBOMCTBaA 3a3EMJIAIOIINX YCTpOﬁCTB IIPHUHATO OLCHHUBATH BEIIMYMHOM COIIPOTUBJICHUA
3a3CMIIMTCIIA W HANPSIKCHUCM TIPUKOCHOBCHHMS. B coorBeTcTBHM C HpaBI/IJ'IaMI/I TEXHUYCCKOU
OKCILTyaTalluu SJICKTPUYCCKHUX YCTAaHOBOK HOTpe6HTeJ'ICI>i U3MEPCHHUEC COIPOTHUBIICHUA 3a3CMIIAIOIINX
YCTPOMCTB IEXOBBIX DY JOJDKHO MPOBOJIUTHCS HE pexe 1 pa3 B roj.
CHHOCOBBI UBMEPEHUSA CONTPOTUBJIEHUSA 3A3EMJIMTEJIEN

21.]'[51 HU3MEPCHHUA COIIPOTUBJIICHUA 3a3eMJIINTEICH IIPUHATO MPUMCHATH JABa METOJA: aMIICPBOJLTMETpAa U

KOMITeHCAIMOHHBIN. CyIIHOCTh METO/Ia aMIIEPBOJIBTMETPA MMOKa3aHa Ha puc. 6.3.
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Pic. 6.3. Cxema maMepenns COnpOTHRICHHA 3a3eMinTeeil
110 METOJY aMIICPMCTPA-BONBTMETPA

B 3emutro BOMBAIOT JBa BCIIOMOTATENBHBIX JIEKTPoAa. [ TyOnHa MOTPYKEHHS MX JIOJDKHA OBITh HE MEHEE
0,5 m, gmuna 0,5 M u conporusiierne He Oosbire 500 Om npu auamnazone usmepenus 0,1...10 Om, a npu
nuamazone 0,5...50 Om — muna 1,0 M u conpotusnenue 1000 Om. OOpa3yroT ABe 1eNH, HAMPsHKEHHE Ha
HUX I0JIa€TCs OT CIEIUaIbHOro reHeparopa. C moMoIIbIo aMnepMeTpa U3MEPSIIOT TOK Ha OJTHOM 11eH,
Ha3bIBAEMOU «TOKOBOY, MPOXOIAIICH Yepe3 TOKOBBIM AJICKTPOI, 3eMJII0 M 3a3€MJIUTENb, @ BOJIBTMETPOM
U3MEPSIOT MOTEHIMAN Ha JPYTOM 3JIEKTPOJe — MOTEHIUAIbHOM. JIOrHUecKyro omepaluio onpeaeacHus
COTPOTHBIIEHUS TIO JIBYM IapameTpaM OCYyIIecTBIseT mpubop. UToOb MCKIIOUNUTH B3aUMHOE BIIHSHHE
TOKOB, MPOTEKAIOMINX MO 3JIEKTPOJaM, PEKOMEHAYIOT COONIOAaTh OMPEEeIEHHOE PACCTOSHUE MEXIY
HUMM TpU ycTaHOBKe B 3emiie. Ha puc. 6.4 mokazaHo peKOMEHIyeMO€ B3aMMHOE PACIOJIOKEHUE
AJEKTPOJIOB U 3a3€MJITUTEINSL.
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Prc., 6.4, Cxemul pacnonokennd iextponos [T T
P HIMEPEHHH COTIPOTHRIIEHHAA 3A3EMIHT nei:
a — omHoryteran (mpu =6 w =40 w, r =15 npu 126 M r,=6m, 1,=05 M);
60— ABYIYUCBAAD B, I — COOTBUTCTBCHHO OJHOUYHEBIOA H ABYYCBAA
JUTA CIIOAHOTO 3A3EMIEHHA B RIIE KOHTYPA

Crioco0 m3MepeHUs CONMPOTHUBIICHUS 3a3eMITUTEIISI KOMIICHCAIIMOHHBIM CITOCOOOM TIOKa3aH Ha puc. 6.5.
OH uMeeT NPUHIUIHUAIBHOE OTIMYME OT MPEIbIAYIIEero. 3a3eMiuTenb PX W TOKOBBIA 3nekTpoxa Pr
COEJIMHSIOTCS MEXIy co00M uepe3 mepBUUHYI0 0OMOTKY TpaHcpopmaTopa Tpl m BTopuuHyt0 OOMOTKY
Tpanchopmartopa renepatopa Tp2. [luranue neneit ocymecTrisieTcss ot 6atapeu 4,5 B, MOCTOSHHBINA TOK
KOTOpOil mpeoOpa3yeTcs 3IeKTPOHHBIM T'€HEPAaTOPOM B IEPEMEHHBIN U MOJIaeTCsl Ha MEPBUYHYI0 OOMOTKY
Tpancpopmatopa Tp 2 Bropuunas oomotka Tp 1 u cnenuanbHblil kKaauOpoBaHHbIN pe3ucTtop «Peoxopm»
00pa3yloT 3aMKHYTYIO LI€llb, B KOTOPOW MpHU BKIIOUYEHUU CXEMbl HaBOIUTCS TOK Jk. J[BHXKOK peoxopaa
yepe3 UHIUKATop 11l mpucoeAnHseTCs K MOTeHIHaIbHOMY 3J1eKTpoay Rii.

Ih mep

Pre. 6.5, Cxema HIMEPEHHA CONPOTHRISHIA 3ateMIHTe e
KOMITEHCALHOHHBIM METOIOM

Puc. 6.6, DEBHBAICHTHAA CXCMA HIMEPCHHA CONPOTHBICHHA
AWIEMITHTENSH KOMIEHCATHOMITEIM METOT0M
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JlJis MosiCHEHUsT CYITHOCTH PabOThl KOMIIEHCAITMOHHOTO CIOC00a PAacCMOTPUM SKBHBAICHTHYIO CXEMY
(puc. 6.6). Ona nocTpoeHa B BUJIe U3MEPUTEILHOTO MOCTHKA, UMerolero uerbipe miedya: RX u RT —
HU3MEPSIEMOE COMPOTUBJICHUE U COMPOTUBIIEHUE TOKOBOTO 3JieKTpoaa, R1 u R2 — neBas u mpaBast yacth
compoTuBlieHUsT peoxopaa. [lyreM mepemenieHus IBIXKKAa peoxopia JOOMBAIOTCS ypaBHOBEIIWBAHUS
CONPOTHUBIICHUS IUIEY MOCTA, KOTOPO€ HACTyMaeT MpU PABEHCTBE HYJIIO TOKA B H3MEPUTEIbHOU
nuaroHand. M3 ycrmoBus paBHOBecHst MOCTHKa cieayeT paBeHcTBo RX:-P2 =R1-RIl, a, cnemoBarenbHO,
RX mponopuunonansao R1. J[BIKOK peoxopla KHHEMATHYECKH CBS3aH C OIM(POBAHHON IIKAJIOW, YTO
MO3BOJISIET MPOU3BOIUTH U3MEPEHHE conpoTuBIeHUs: B OM. JlaHHAs U3MEpUTENIbHAS CXEMa UCTIOIb3YeTCs
B mipubope M416. B mocnennee BpeMst co3gaH HOBBIA mpubop tuma ®4103, KOTOpHI HMEET JIydIiue
XapaKTEPUCTHKH, TTO3BOJISIET TPOU3BOAUTH U3MEPEHHUS B DY BBICOKOTO HAIPSHKCHUSI.
Qoopydosanue u mamepuaivl:

YCTPOUCTBO JABOPATOPHOM YCTAHOBKHM
Jlis  BBIMOJNHEHUsT pabOThl MCIMOJIB3YETCS CHELUAIbHBIA CTEHJ, MPEeACTaBISAIONINA coOoi cron ¢

BEPTUKAIbHON IMAHENbI0 U MEPEHOCHBIM H3MepHUTeNnbHbIM npubopom M 416 Ha nmanenu m3oOpaxeHa
CcXeéMa BapHMaHTOB KOHCTPYKLUHMH 3a3eMJIeHMH Uil mpoBeneHus usMmepeHuil. Ha puc. 6.7 umerorcs ase
YacTU CXEMbI JUISl OINpe/EeHHs YACIbHOTO CONPOTUBIIEHUS TPYHTAa METO/I0M KOHTPOJIBHOTO 3JIEKTPO/ia
npu ero amuHe 500 mm m 1000 mm. IIpubop M 416 ¢ momomipi0 MPOBOJOB U 3a)KMMOB Ha TaHEIH
npubopa (kiemmbl 1, 2, 3-4) coenuHsieTcss ¢ TpeMs KOHTPOJBHBIMU 3JeKTpolamu. B BepxHeil neBoii
YaCTH CXEMBbI yKa3aHbl TOJIOKEHHUS TepeKiodaTesie s BeiOopa Buaa rpyHTa. Cxema Ha puc. 6.8
CIIY’KUT JIJIs1 OTIBITHOM OLIEHKU COMPOTHUBIIEHUS TPYIIIOBOTO 3a3eMJIMTENSI, HOMEpa BapUaHTOB MO3BOJISIOT
BBIOpATh OIpENETICHHYI0 KOHCTPYKIMIO 3a3eMiuTens. s u3MepeHuss CONpOTUBIIEHHSI BbIOPaHHOIO
BAPUAHTA HA CXEME MTOKA3aHO IOJIOKEHHUE IOMOIHUTEIBLHOTO NMOTCHIMAIBHOTO U TOKOBOTO 3JIEKTPOIOB,
KOTOPBIEC YCTaHABIMBAIOTCA B IPYHTE HA PACCTOSIHMM He MeHee 20 M Apyr OT Apyra.
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Prc. 6.7, Onpenenenne yASTEHOTO COMPOTHRASHHA TPYHTA METOIOM KOH-
TPOIEHOTO eKTpoaa: a — anuna snekrpoaa | = 300 mm; 6 - 1= 1000

Puc. 6.8. Hamepenne conpoOTHRIEHAA TPYINOROTO 3A3eMTHTENA
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Ilepen Hauamom pab®OTHI MPOBEPSAIOT HCIPABHOCTH HM3MEpHUTENIbHOTO mpubopa M 416 Jlns storo
YCTaHABIMBAIOT METANINYECKYIO IEPEMBIUKY MEXIY KIeMMaMH 1-2 1 3a)KMMatoT BCE YETHIPE KIIEMMBI.
Hanee nepeBoaar nepeximouatens «Pox paboter» B nonoxenue «Kontposs 50 m», Ha naHenu npudopa
HaXUMAaIOT U HE OTIYCKalOT KHOIIKY KPacHOI'O IIBETa, U, Bpaias pyuky «Peoxopna», BBIBOIST CTPEIKY
uHAMKaTopa nmpubopa B nonoxenue «Hoxp». Ha mkane mpubopa nomkHo ObITh mokazanue 5+0,3 Owm.
Ecnu 310 ycnoBue He BBHINOJIHAETCS, TO IPUOOP HE TOTOB K U3MEPEHUSIM.

Texnuka 0e30nacHocmu npu 6biNOIHEHUU 1a00paAmopHONl_padomboi:

I.BYZ[I)TC BHUMATCJIbHbI, JUCHUIITIMHUPOBAHHBI, OCTOPOKHBI. To4HO BBIIOIHSIUTE YKa3aHus.

2. Pacrmomaraiite mpuGopsl , Marepualibl, 000pPyJAOBaHHE Ha paboyeM MecTe B TOPSIKE, yYKa3aHHOM
YVAUTEIIEM.

3.He nepxwute Ha pabodeM CTOJIE TIPEIMETHI, HE TPEOYIOIIHUECS IS BHITIOJIHCHUS 3aJaHMsL.

4.Ilepen TeM, KaK MPUCTYMUTH K pabOTe TIIATEIHLHO U3yYUTE €€ OTTUCAHUE, YICHUTE X0/1 €€ BHITIOJTHEHHS.
Ilpakmuueckas uacmo:

1 Usmepenue conpomuenenus 3a3emiumens

[lepen wu3MepeHUsAMH CTYACHT TMOJy4YaeT OT TMpenojaBaTeNsl HMCXOJHBIE ITaHHBIC: KOHCTPYKLIHIO U
rabapuThl 3a3eMJISIIOIIETO0 YCTPOWCTBA, MOIIHOCTh DY, BIQXHOCTh I'PyHTAa, HA OCHOBAaHUU YEro OH
OTpeNesieT BEJIUYUHY JIOMYCTUMOTO CONPOTHBIICHHUS 3a3€MJICHMSI W 3HA4YCHHS KOI(PPHUIIMECHTOB
CE30HHOCTH JUIsl BEPTUKAJIBHBIX CTEP)KHEW M COENMHHUTEIBHOW MOJOCHl. B pacuerax MCHONB3YIOT JBa
ko3 duimenTa, KOTOpbIE YYHUTHIBAIOT OCOOCHHOCTH pabOThl 3a3eMJIUTENIS] B Pa3HBIX YCIOBHSIX.
Kosd¢uimenT ce30HHOCTH OTpakaeT HW3MEHEHHME BIIAXHOCTU TpPYyHTa, U, CIEIOBATEIbHO, €ro
COMPOTHBIIEHUE 32 MEPHOJ] IKCILTyaTalliu 3a3eMJINTeNs. [ TPYHTOB C MOBBIIIEHHON BIIaXXHOCTBHIO €r0
COMPOTHUBIICHUE SIBJSETCS HHU3KKUM, IIO3TOMY BeJIMYMHA KOIPPHUIIMEHTa CE30HHOCTU BBICOKAs, H
Ha000POT, B TPYHTAX C MOBBIIICHHBIM 3JIEKTPUUYECKUM COMPOTHBIICHUEM, KOTOPOE UMEIOT CyXHUe TPYHTHI,
BenuunHa KB u Kr nammenpmas. Cwmbicn ko3dduurenta B TOM, 4TOObI ¢ €ro MOMOIIbIO MOJTYYHUTh
MaKCHMaJbHOE 3HAYEHHE DPACYETHOTO CONPOTHUBICHUS TPYHTa, KOTOPOE BO3MOXKHO 32 BECh MEPUOJ
AKCIUTyaTaIuu 3a3eMiauTens (Tadm. 6.1).

Kosddunment ucnonap30BaHUS 3IIEKTPOJOB YYUTHIBACT BIMSHUE Ha COMNPOTHUBIICHUE 3a3€MIIATENS
s deKTa HaJOXKEHUs APYr Ha Apyra 3JIEKTPUUYECKHX MoJiel, 00pa3ylomuXcsi BOKPYr AJIEKTPOJIOB MPHU
CTeKaHUM C HUX TOKa B TpyHT. UeM Oojiee IMJIOTHOE PACHOJIOKEHUE DJIEKTPOJOB B KOHCTPYKIIHMH
3azemuintTenieil, Tem Oonbiie 3G ¢GeKT 3KkpaHupoBaHus WM 3(H(HEKT MEIIAIOIIEro BIUSHUS dJIEKTPUUECKUX
MoJie TOKOB CTEKaHUs Ha COMPOTHUBIICHHWE 3a3€MIISIOIIETO YCTPOICTBA WM TEM MEHbIIE 3HAYCHHE
ko3 duimenTa ucrnoapb30BaHus EKTPOoI0B (puc.6.9 u 6.10).

TaGnwuuga 6.1

Kosppuunent ce30HR0CTH 108 0QHOPOIHOTO TPYHTA

; i KosdiumenT ce30HHOCTH NPH BIaKHOCTH
- ,J,.uum. [PYHTA BO BPCMA HIMEPCHIEH
DopMa WIEKTPOIR | WIBKTROA,
M MOBLINEHHOH | HOPMANLHOH WA

BeprurkansHenii 2 L6 ]'4,5 1,3

I 3 1,7 1.5 1,3

! 5 1.4 1.3 1,2
lopusoHTanbHbIl 1 59 15 2.6

I . 30 4.5 3.0 24

IIpumeuanus:

1 3emitro CUMTAIOT NOBBIIIEHHO! BIAKHOCTH, €CJIM U3MEPEHUIO €€ CO-
MIPOTHUBIICHUS MPENIIECTBOBAIIO BbINAIEHHE OOIBIION0 KOJIMYECTBA (CBBIIIE
HOPMBI) OCaJIKOB (JI0KeH); HOpPMaIbHOM BIaKHOCTH, €CIIH U3MEPEHUIO
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MPEIIECTBOBAJIO BBINAJICHNE HEOOBIIOTO KOJIUYECTBA 0CAAKOB; MAJIOH
BJIQXKHOCTH, €CIIM 3€MJISI CyXasi, KOJIMYECTBO OCAJIKOB B ITPELIECTBYIOLINI
nepuo/1 ObUIO HUYKE HOPMBI.

2 3arnyOneHue 371eKTpoA0B npuHATO paBHbIM 0,7...0,8 M.

3 IIpuBencus! 3Ha4eHUS KOA(DOUIIMESHTOB ISl KIIMMATHISCKOM 30HHI 11
(Tcp.suB. = -14...-10 °C; Tep.urons =+ 18...+22 °C).

CpaBuuth nonyuennoe R3.x ¢ nonmyctumbim. Eciiu R3.x < R3.10m, T0o conpo-
TUBJICHHE 3a3EMJIIONIETO YCTPOHCTBA CUUTACTCS MPUTOTHBIM, O0eCIIeqn-
BAaIOIINM 0€3011aCHOCTh KCILTyaTaruu DY .

q& 4
(i
0,80t
0,70 .
M et it B g e
0.50
043

M.-J...‘L.I._._.I....- -—
246 10 20 30 4o
Puc. 6.9, KoodiprumenT Henons3oBaHHa 1, BepTHEATEHLIX ATEKTPOI0E Y-
NOBOTD 3A3eMIHTENA (TPYD, YIONKOB H T.L) 563 YMeTa BIHAHIA NON0CH CRAZH
e - WIEKTPOOLL PATMENIEHET B PR
----- no koHTYpY: 1,23 —al=1,23

6,80

a7o}

050

0,40

420k oo . N e

246 1 20 30 LI
Puc. 6.10. Kostpnupent HenoissosaHni [ FOPHIOHTAIBHOID IOJ0COBOID
WMEKTPOAA, COSTHHARIIEND BEPTHEANBHBIE MEKTPOLE { TPy 0L, YTOIKH 1 T.1.)
IPYHIOBOIT 3A3CMINTCIN:
~--m-=- - BEPTHEAMLHEIE WIEKTPOILL B PAJ;
---- -nokouTypy: 1,23 -al1=123

ITocne mnpoBepku wucnpaBHOCTH mpubopa M 416 mnepexondT HENOCPEACTBEHHO K H3MEPEHUI0
conpoTuBieHus. C MOMOIIBIO COEAMHUTENBHBIX MPOBOJOB MOAKIIOYUTH 3a3eMIIIONIEE YCTPOICTBO U
BCIIOMOTATENbHbIC 3J1eKTpo bl (KieMMbl 1, 2 u 3 Ha manenu) Kk npubopy M 416 (wiemmsr 1, 2, 3-4).
VYcranoButh nepekmouatens «Homep BapuaHTa» B IOJIOKEHHE, YKa3aHHOE IIPENojaBaTesieM.
[epexmrouatens «Pox paGoTeD» MepeBecTH B MOJOXKEHHE 1, HaAXUMas M yAepKUBasi KPACHYI0 KHOTIKY
npubopa, BpaleHrueM pyuku «Peoxop» BEIBECTH CTpENIKY HHIUKaTopa B nosoxxenue «Homby. Ha mxane
MH/IMKAaTOpa CHATh OTCYET BEIMYMHBI conpoTuBienus. Eciu nuamepsemoe conporusnenue R3x>10 Owm, To
nepekitodatenb «Pox paboTb» mepeBecTH B cCleNylolllee MOJIOKEHHE M TOBTOPUTH MPOLEAYPY
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u3MepeHus. B 3ToM ciydae pe3ynbTaT U3MEpPeHHs PaBEeH NOKAa3aHHIO IIKAIbI HHAUKATOPA, YBEIIMYCHHOMY
HA MHOJKUTEJb JuanasoHa. s moyrydeHuss MaKCUMalbHO BO3MOYKHOTO COTPOTHUBIICHHS 3a3€MIIMTEINS 32
BCE BpEMs €ro OHKCIUTyaTallud H3MEpPEHHOE COINpOTHBIEHHE R3X yMHOXaeTcss Ha Kod((UIHEHT
CE30HHOCTH, YUYMTHIBAIOUINI BIIAXXHOCTh TPYHTA HAa MOMEHT HU3MepeHus. Pe3ynbraTsl u3MepeHuit
3aHOCATCS B TaOu. 1 ordyera o maboparopHoit pabore. B 3akimoueHHne NaeTcsi BBHIBOJ O HAPYIICHUU WITH
BBITIOJTHEHUH Ha TaHHOM 3a3emiuTtene TpedoBanuii [19Y R3a3z<Rnmorm.
2. Onpedenenue y0enbHO20 CONPOMUBIEHUS 2PYHMA
[Ipu pacyere 3a3emiieHUs] TpeOyeTcsl 3HATH YIACIBHOE COMPOTHUBIICHHWE TPYHTA TOTO MECTa, B KOTOPOM
IUTAHUPYETCS €ro yCTaHOBUTh. B TpaKkTHKe CYIIECTBYIOT [IBa TMOJAXOAa: MNPHOIMKEHHO TI0
CYIIECTBYIOIIUM TaOJIHMIIaM MM MPAaKTUYECKUM M3MEpeHUsIM. B paccmarpuBaeMoil paboTe mpeiaraeTcst
crnoco0 M3MEpeHUs: «KKOHTPOJIBHOTO AIEKTpOoJa» Ha creHae (cMm. puc. 6.7,a). IIpun u3MepeHHsxX B 3eMITIO
3abuBatorcs 3 (4) anektpoaa Ha rryouny S00 mm Ha pacctosiuuu 20 M Ipyr OT ApyTa, KakAbld SJIEKTPOT
COEJIMHSETCS KIIEMMaMU MU3MEPUTEIHHOIO Mprubopa ¢ MOMOIIBI0 IPOBOAOB. TakuM 00pa3oM 0Opasyrorcs
DIIEKTPUYECKHE IIeTM KOMIEHCAMOHHOTO MeToma. C  TIOMOIIBI0  COEAMHUTENBHBIX  IPOBOJOB
MOAKIIIOYAIOT MPUOOp M 3JIEKTpoAbl K Kiaemmam 1, 3, 4, mepeBoJsT MepekioyaTesb HoMepa IrpyHTa B
3aJJaHHOE TOJIOKEHHUE M TIPOM3BOIAT U3MEPEHUs, HAXKUMasl M yIepKUBas KPacHYIO KHOTIKY. Bpamiennem
pydku «Peoxopm» BEIBOIST CTPENKY HHIMKATOPA B TIOJIOKEHUE «HOJIBY, TIOCIIE YeT0 KHOIKY OTITYCKAIOT,
CO IIKalbl MHIMKATOpa CHUMArT oTcyeT. Ecmm m3mepenHas BenumunHa Rx>10 Owm, nmepexirodarens
YCTAaHABJIMBAIOT Ha X5 W, yAepKUBas HM3MEPUTENbHBIC OIEpalid, TOBTOPSIOT 10 BBIOOpa HYKHOTO
nranazoHa. [lo WM3MEpeHHOMY COMPOTHBIICHUIO KOHTPOJBHOTO JJIEKTPOJAa ONPEACISIOT YACTbHOE
COTIPOTHUBIICHUE TPYHTA PAaCUETOM MO CleAyromel hopmyre:
=273 Ry B OMM,

1L'.hll—H

- od
rae Ro — compoTuBIiieHre KOHTPOJIBHOTO AJIEKTPO1a, H3MEepeHHOe mpuoopom M 416 Owm;
Iz — nHa 31eKTpOIa, M;
d — mnamerp aekTpoa, M.
YuuteiBas, 4T0 B TEUEHHE TroJa YIEIbHOE CONPOTHUBIIEHHE M3-3a KOJeOaHUI YBIaKHEHUS TpPyHTa
MOJIBEPKEHO TOCTOSHHBIM H3MEHEHUSM, U3MEPEHHOE 3HAYEHHE €ro YMHOXaeTcsi Ha KOIPPHUIHEHT
C€30HHOCTH (cM. Tabm. 6.1).

I‘I

LEL ]

Ppaca = Pusm * KB Ppacy = Pusm * KT .

[Tonyyaem pacdeTHOE yJeIbHOE CONMPOTUBIIECHUE TpyHTa B OM M.

3. Pacuem uckyccmeenHn020 3a3emiumeris

B 3aBucuMOCTH OT XapakTepa 3a3eMJISIEMBIX JJIEKTPHYECKMX YCTAHOBOK BBIOMPAIOT TUI YCTaHOBKH
3a3eMJICHUST — BEPTHKAJIbHBIC CTEP)KHHU, COCAMHEHHBIC TOPHU3OHTAIBHOH moJjiocoi (puc. 6.11) wm
yCTaHABIUBAIOT UCXOHbBIC JAHHBIE:

P — MOIIHOCTH 3a3eMIISIEMBIX SJIEKTPUUECKUX YCTAaHOBOK, KBA (KHIJIOBOJIBT-aMIIEp);

Pusm — UBMEPEHHOE YIENbHOE CONPOTUBIIEHUE TpyHTa, OM"M;

Iz — AIMHA BEpTHKATIBHBIX CTEPIKHEH, 2+5 M;

a/ls — OTHOIIIEHUE PACCTOSHHS MEXIy CTEP)KHAMH K JJTHHE BEPTHUKAIBLHOTO CTEP)KHS (MIPUHHUMAIOT
otHomenue a/IB =1,2,3...);

d u b — AMaMeTp CTep:KHS U CEUYEHHUS MOJIOCHI, M;

ho — 3aryOnerue mosockl u crepxHs B 3emie, 0,5 wiu 0,8 M.

55



E it

- )
b |-

ST — i
B
&

v

| _a a |

- ]

o+

Fuc. 6.1 1. KoncTpykTHEHAS CXEMA MPVIITNOROTD BEPTHRATLHOMD 3TeMIHTENs:

I — nmana crepans, M, hy — ravinma samomenna, M; h, — PAccToANEE 0T YPORHA
IEMIIH 0 CCPEANHEL CTEPHHEA, M; 8 — PACCTOAHNE MEHKIY CTCPAHHAMM, M

[ens pacuera 3a3eMIIeHUS — ONIPEACIIUTD Pa3MEPhl 3a3EMITUTEINS M OIICHUTh COMTPOTUBIICHUE 3a3EMJICHUSI,
a TaKKe JaTh PEKOMEHAIMH 10 MMPUBEICHUIO €ro JI0 PallMOHATBHOTO COOTBETCTBUS TpeboBaHusIM [1YD.
Jlnst pacdyera Ha3HAYAOT JIOMYCTUMOE COTPOTHBIIEHHE 3a3€MIIMTENS, KOTOPOE 3aBUCHUT OT MOIIHOCTH
TpancopmMaTopa WIM Te€HEpaTopa, MUTAIOMIETO JJIEKTPUYECKYI0 ceTb. B cootBerctBum ¢ IIYD mpm
MOITHOCTH TpaHchopmaTopa wiu TeHeparopa Oosbiie 100 kB-A mpunumaror Rmpon=4 Owm, npu
MorHocTtH, MeHbinedr 100 xkB-A, - Raom = 10 Om. DOt1o sBnseTcs TJIaBHBIM TpeOOBaHHWEM K
3a3eMIISIIOIEeMYy yCcTpoicTBy. [l pacueta mpuMeHUM MeTol Ko3(h(UIMEHTa HCHOJIb30BaHUS IO
JOTTYCTUMOMY COTIPOTUBJICHUIO. KOHCTpYKTHBHAs cXxema IoKa3aHa Ha puc. 6.11.

[Topsnok pacuera ciienyrOmui:

1 Onpenenenue CONPOTUBIEHUS OAMHOYHOTO BEPTUKAIBHOIO CTEPKHS:

h+"fa"l

Rp=0367-
v h-ig |

—U5[g4
4

Ppac [, 2ipg
F | g Om,

g | d
rae 1B — miuHa cTepkHs, M;
d — mnamerp cTepXKHS, M;
h — paccTosiHHE OT YpOBHS 3€MIIH JI0 CEPEAMHBI CTEPIKHS, M;
h=h0+0,51gB , m;
hO — rnyOuHa 3amoxenus 3a3emianrtesis, npuaumaroT 0,5...0,8 m.

2. OHpeHeHeHI/IC Tpe6yeM0ro KOJIM4YCCTBaA CTepH(Heﬁ B 3a3CMIJIUTCIIC:

R
fi=—0 | T

LY |

Jon

Tak kak YCTAHOBJICHO, 4YTO IIpU HCIOJIb30BAHHUU OTACIIBHBIX 3JICMCHTOB B 3€MJIC CYHICCTBYCT
B3aMMO3aBUCUMOC BIIMAHUC, TO OTOT 3(1)(1)CKT CJICAYCT YUUTBIBATH C ITIOMOIIBIO OIIBITHOT'O K03(1)(1)I/II_II/IGHT3,

KOTOpLIﬁ MOJIYYHUJI Ha3BaHUC ((KOB(I)(I)I/ILII/IGHT HCHOJIF30BaHU». AHATUTHYCCKH OH paBCH

o u
TIn‘

E q;
. & : o, cems o
roe G 00LAad NPpoBOAHMOCTE 3AICMITHTENA, (G =

R,

qi NpoOEGIHMOCTE 1=I0 WIEMEHTA: ql = L .
R
i

N = KOJIHHCCTRO JICMEHTOB,
HOCKOHLKy B (I)OpMy.]'IC JAB€ HCHU3BCCTHBIX BCJIIMYHHBI, KOE)(I)(I)I/ILII/ICHT HCIIOJIb30BAHUA OIIPCACIAIOT
HpI/I6J'II/I)KCHHO Wi MCTOAOM IIOCIICA0BATCIbHBIX HpH6J’IH)KCHHﬁ. HpI/I HpI/I6JII/I)KCHHOM ONpCACIICHUN
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MEPBOHAYAIBHOE KOJMYECTBO CTEPIKHEH CUMTAIOT MpH Koddduimente =1, naiee no rpaduky (cMm. puc.
6.9 wmmu 6.10) HaxoAAT WX KOJMYECTBO IO MepBOMYy NpuOMKeHuio. CONPOTUBICHUS TOJBKO
BEPTUKAJBHBIX CTEPKHEN TOT1a MOKHO COCUUTATH MO CIICAYIOIIEH 3aBUCIMOCTH:

Ry = Ry O,

Mg Mg,

rie nd u nBP — QakTHUECKHE 3HAYCHHS KOJMYECTBA M KOXPPHUIMEHTa HCIOIB30BAHUSA IS
BEPTUKAIBHBIX CTEPKHEH.

3. OnpeneneHne CONPOTUBICHHUS TTOJIOCH], COSTUHSAIONIEH OJMHOYHBIEC 3236 MIIUTEIIN

R, =0367. = g 't Owm,
n, -, b-h,

rae Ir — mmuHa nosocsl, onpenensercs Ir =1,05(h0 —1)a , m;
ho — paccrosiaue oT moJock! 10 moBepxHocTH 3emutd; h0 = 0,5+0,8 M;
b — mmpuHa nooCH, M;
Nr — K03QQUIMEHT UCTIOJIB30BaHUS TIOJIOCHI.
4. Onpenenenue oOIIEro COMPOTUBIICHUS 3a3eMJITUTENS TIO popMyIie
_ Ry-R,

= O,

R

]

5. [IpoeepuTts ycioBue R3a3 < Ryuorm.

Ecmu R3a3z < Ruon , To rmaBHoe ycinoBue [1DY BoimonHsieTcs. CunTaercs, 4To 3a3eMIIMTENb PAcCUUTaH
panmoHanbHO, ecinu R3a3 < Rpom He Gosee, yem Ha 10%.

B cnywae ecnm mocne pacderoB R3a3 okaxkercs Oonbine, yem Rpiom, ciaeayeT BHOCHTh W3MECHEHHS B
KOHCTPYKITHIO 3a3€MJISIOIIETO YCTPOICTBA:

* VBEIMYHTH KOJUYECTBO CTEepKHEW (Hambosiee paaukaabHOE TexHUYeckoe pemieHue). [lockombky
3a3eMJIUTEIh COCTOUT M3 MapaJUIeIbHO COCTUHEHHBIX BEPTUKAIBHBIX ITPOBOJHUKOB, TO OH TOTYHUHSICTCS
3akoHy OMa JIjIs1 TAKOTO POJIa AIEKTPUIECKOTO COETUHEHHS. B COOTBETCTBUYU ¢ HUM

I 1 l 1

R. R, R, 'R,

9TO 03Ha4acT, 410 C YBCJ'H/I"ICHI/ICM KOJIM4YECCTBA mapajyicibHO COCANMHCHHBIX ITPOBOJHUKOB HX 06]]_[66
COIIPOTHUBJICHHUEC YMCHBH_IaCTCH.

hd O6eCHeLII/ITI) 60.]'[66 CBO60,I[HOC pacnonon(eHI/Ie BepTI/IKaJ'IBHBIX 3a3eMJ'II/ITeJ'ICI7L :‘)TO MO>XHO BBIIIOJIHUTH
IPH  YBEJIMUCHUU PACCTOSHHUS MEKIY CTEPXKHAMHU JIMOO TMEPeHTH ¢ KOHCTPYKIIMH 3a3eMJIMTENS
«Pa3MCUICHHLIC I10 KOHTypy» Ha «pPasMCLICHHLIC B pPsAI». nUB TOM, U B ,I[pyTOM cnyqae BCIINMYHMHA
KOS(I)(I)I/IHI/ICHTB. HCIIOJIb30BAHUA T] IIOBBICUTCH, a O6H_[ee COIIPOTUBJICHUC 3a3CMIIMTCIIA IIOHU3UTCH.

Tpeoosarnusa K ohopmienuro 1ad00pamoprou padomosl U Omyeny:
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OTUET O JIABOPATOPHON PABOTE 6
Pacuer 3aHTHOIO 333¢MIEHHHA DIEKTPHYECKHX YCTAHOBOK

1. OII.L',IIICE. CO[LPI.)’I'HB.'ICHHH ]py’[[]IOBﬂI'O FAICMIAMTCIA.

TaGnuua I

Hexoanwe nannuie R -
R R -
Tun Momuocte | Bnamunoers |k, o =Rk,
3A3CN- Y kA N O Om Ont
JHTENS 2% PYH
Jakmwouenne
2. OnpeneneHne yaelsHOTO COIPOTHBISHHA TPYHTA.
TaGnuuya 2

Koadupumment

ConpoTHETEHNE
Hmmna Anasmetpl  cesonmocrn

KOHIPOIBHOIO | Prwe | Popscs | P pace

c*r?p:e:}m CTT“{M mertpoaa By, | Onest | Onest | Onem
1, M L, M l(3 kr' UM
Uy B !
Poa = 2,73 Ru 4l p-pm.- P kﬂ pp;n: _pmu'kl
logs
8 d
3. Pacuer nexyecreennoro sazemuntens a= .. mM; b= M
h= I].|| + 0,51“ M.
R:i”. ' n, n¢.- RB. lr|'. R]'. Rm,.

Om ufe 1T, M. M=t Osa ™ O Om

B - PR
RE= =0.36?-%( 02l 1051 Mt J

noA d 4h_'£|=
pac pac
SR Ry=RT : r =108(n, -1)a:
1 r
R.Jﬁlll ‘Ms n@ ) rlul]l
r 2
: & R, R,
Rp=036+ Puc Jeg—L .ng_
0.  bhy Eg+R;
Jaramwyenne

Konumponvnuwie gonpocw :

1. Yto nonumaercs o4 3alll THBIM 3a3eMJIICHHEM ?

2. 3a cuer 4ero JIOCTUTAETCs 3alllUTHOE ACHCTBHUE 3a3¢MJICHUS?

3. Buem CYHIHOCTB 3alllTUTHOTO JIECTBUS 3a3E€MIICHHS IMyTEM BbIPABHUBAHUA l'IOTeHI_II/IaJ'IOB?
4, B Kakux ceTax U IMIPU KaKOM HAIIPSAKCHUU TOKA MMPUMCHACTCA 3allIUTHOC 3a3eMiicHue?
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5. Kakue »snemeHThl 37aHUA U COOPYXKEHUH MOXKHO HCIOJIb30BATh B KAYECTBE MCKYCCTBEHHBIX
3a3eMIIUTeNneH?

6. Ha3oBuTe THITBI HCKYCCTBEHHBIX 3a3€MJIMTEIICH.

7. Kakue TpeboBaHMs MPEIBABISAIOT K KOHCTPYKIIMH 3JIEKTPOJIOB 3a3EMIICHUS ?

8. Kakue TpeboBaHMsI MPEIBABISIOT K YCTPOMCTBY 3a3€MIISIOLINX TPOBOJHUKOB?

9. B yeM CymHOCTb U3MEPEHUS! COMPOTUBIICHHS 3a3EMITUTENSI METOJIOM aMIIepMeTpa-BOJIbTMETpa?

10. Kak pabGoTtaet npubop npu U3MEPEHHH COTPOTHBIICHUS 3a3EMIIMTENS KOMIICHCAIITHOHHBIM METOI0M?
11. Kak npoBeputsb ucrpaBHocTh ipudopa M 4167

12. Tlouemy mnpu YCTaHOBKE MJOTOJHUTEIBHBIX OJEKTPOJOB JUIS HM3MEPEHHUS COMPOTHBIICHHS
3a3eMJIMTENIEH JI0JIKHBI OBITH BBIIEPKAaHbI ONPEIEICHHbIE PACCTOSIHUS?

13. KakoB nopsi1ox paboTsl IPU H3MEPEHUH COTIPOTUBIICHUS TproopomM M 4167

14. B yeM CymHOCTh U3MEPEHUS YAECIBbHOTO CONPOTUBIEHHUS TPYHTA METOJIOM KOHTPOJIBHOIO 3JIEeKTpoia?
15. Kak onpeznensitoT ko3(h(HUIUEHT UCTIONb30BaHUs CTEPKHEN U TIOJIOCHI?

16. o kakoit popmyIie pacCUNTHIBAIOT TPeOyeMOe KOJIMYECTBO BEPTUKAIBHBIX CTEPKHEN?

17 Kak ornpenenuTb CONPOTUBIIEHNE BEPTUKAIBHBIX CTEPKHEHN?

18. o xakuM cOOOpaKEHHUSIM BEIOMPAIOT PACCTOSHUE MEXITY BEPTHKAILHBIMUA CTEPIKHAMU?

19. [Ipu KakOM YCIIOBHH 3a3€MITUTEIh CYUTACTCS 3aPOCKTUPOBAHHBIM PAITHOHAIEHO?

20. Kak MO>XKHO CHU3UTH BEIMYNHY COITPOTUBIICHUS 323€MIIUTEIIS?

Cnucox numepamypbol:

Ocnosnas numepamypa

1.be3omacHOCTh KU3HENCATETLHOCTH [ DNeKTPOHHBIN pecypc] : yueOnuk misa 6akanaBpos / B.O. EBceer
[t np.]. — DnextpoH. TekcToBble maHHbie. — M. : JlamkoB u K, 2017. — 453 ¢. — 978-5-394-02026-1.
— Pexxum noctyma: http://www.iprbookshop.ru/60384.html

2.be3omacHocTh XKu3HenesATeapHOCTH : ydeOnmk / moxa pena. E.M. Xomocromoit, O.I'. IIpoxoporoii. -

Mocksa: M3narenbcko-toproBasi koprnopanus «JlamkoB u K%, 2017. - 453 c. : Tabmn., un. - (YueOHbIC
n3aanus 1 OakanaBpoB). - bubmuorp. B kH. - ISBN 978-5-394-02026-1; To ke [DnekTpoHHBIH pecypc].
- URL.: http://biblioclub.ru/index.php?page=book&id=450720 (08.08.2018).

Jlonoanumenvhas numepamypa

1.IlerpoB C.B. be3omacHOCTh KU3HEACATENHHOCTH [DNEKTPOHHBIN pecypc]: yueObHoe nmocobue/ Ilerpor
C.B.— DinekTpoH. TeKCToBbIe naHHble.— M.: Y4eOHO-METOOMYECKUH IIEHTp IO OOpa30BaHHMIO Ha
KeJIe3HOJ0poKHOM TpaHctopte, 2015.— 320 ¢.— Pexxum pocryma: http://www.iprbookshop.ru/45247.—
OBbC «IPRbooksy, mo maposro

2.Epemenko B.JI. be3onacHOCTb XH3HEACATEILHOCTH [DIEKTPOHHBIN pecypce] : yuebHoe nocodue / B.I.
Epemenko, B.C. Ocranenko. — DJEKTpOH. TEKCTOBbIE AaHHbIe. — M. : Poccuiickuii rocy1apcTBEHHBIM
yHHBepcUTeT mpaBocymusi, 2016. — 368 c. - 978-5-93916-485-6. — Pexum pocryma:
http://www.iprbookshop.ru/49600.html

3.CriueB FO.H. bezonacHOCTb )XKU3HEAEATEILHOCTH B UPE3BBIYANHBIX CUTYaLUSIX [ DIEKTPOHHBIN pecypc]:
yuebHoe mocobue/ CorueB FO.H.— DnekTpoH. TekcToBble naHHbIe.— M.: DUHAHCHI U CTATUCTHKA,
2014.— 224 c.— Pexum nocryna: http://www.iprbookshop.ru/18791.— 9BC «IPRbooksy, no mapoito

JlaGopaTopnas padora Ne 7
Tema: HcciienoBanue onacHbIX GaKTOPOB CTATHYECKOI'0 YJICKTPHYECTBA.
Lleny pabomet. viccnenoBath mpoliecc 00pa3oBaHUs 3apsiI0B CTATHUYECKOT'O UIEKTPUUYECTBA NPHU
[THEBMAaTUYECKOM  TPAHCIOPTUPOBAHUU  IUIJIEKTPUYECKOTO Marepuasa U ONACHOCTb  Pa3psioB

AJIEKTPUYECTBA KaK HCTOYHHKA BOCINIAMEHEHUS T'a30-, ApPO- U MbLIEBO3AYIIHBIX CMECEH.
Dopmupyemvie komnemenyuu: OIIK - 6.

Teopemuueckasn wacmo:
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KPATKHUE CBEJEHUSA O CTATUYECKOM 2JIEKTPUYECTBE
Cratuueckoe AIEKTPUUECTBO — COBOKYITHOCTh SIBJICHUM, CBSA3aHHBIX C BOSHUKHOBEHHEM, COXPAaHEHUEM U
penakcanueld cBOOOJHBIX JJICKTPUUYECKUX 3apsfOoB HA MOBEPXHOCTH M B 00BEME NUAICKTPUYCCKUX H
MOJIYIPOBOIHUKOBBIX MAaTEPUAIOB M U3CIIUNA WU HA U30JIMPOBAHHBIX MPOBOJAHUKAX [1].

Bo3HukHOBEHHME M COXpaHEHHUE 3apsAJIOB cTaTUdeckoro anekrpuuectBa (CtD) HA3BIBAIOT AJEKTpU3ALUEH
ten. 3apsan CtD obpasyercs mpu nedopmanuu (M3rude, pe3aHuu, IPOOJICHWH W T.O.) TBEPIBIX Tel,
pa3OpBI3TUBAHUH KHUIKOCTH, IPU TPEHUH TBEPJBIX TEJN, CIOEB CHITYYHX U KHUIKUAX TEN, IPU CyOIUMAaIIH,
KOHJICHCAIIMA W KPHUCTAJUIM3AIMH BEIECTBA, NPU OOJYYCHHH TEJI aTOMHBIMH YacTUI[AMH U KBaHTaMHU
JIEKTPOMAarHuTHOM  sHepruu. B ocHoBe MexaHusma oOpazoBaHus 3apsaoB CT1O  JexuUT
nepepacnpeeNieHne 3apspKeHHBIX 9acTHI] (DJIEKTPOHOB, IOJIOKUTEIBHBIX MOHOB) MyTEM WX AMHCCUHU
(BBIIETA 32 TIpenenbl Tena). Yame Bcero mMpouCcXOauT U HAOMI0JaeTCsl SMUCCHS 3IeKTPOHOB. [Ipu TpeHun
TEJ Pa3HOr0 XMMHYECKOTO COCTaBa BOZHHKAIOT BCTPEYHBIE MOTOKU AJIEKTPOHOB Pa3HONW MHTEHCHBHOCTH
(puc. 7.1). bonee MOWIHBIM NOTOK 3JEKTPOHOB C OJHOTO M3 TEJI ONPENeNseT HalpaBieHHUe
MIPEUMYILIECTBEHHOTO TepeHoca OTpHUIaTeNbHBIX 3apsaaoB. OO0Nayko 3JIEKTPOHOB, OCEBIIMX Ha
MIOBEPXHOCTH JPYroro Tena (AMANEKTpUKa), oOpazyeT oTpuuarenbHblid 3apsa CtD. ATOMBI Teina,
OMHCCHUPOBABIIETO AJIEKTPOHBI, MPEBPAIIAIOTCS B TOJIOKUTEILHBIE MOHBI, @ UX COBOKYITHOCTH CO3JaeT
MOJIOKUTENBHBIN 3apsaa CtD. Pacnipenenenue 3apsiioB Ha MOBEPXHOCTH TEJIa HOCHT OYaroBbIi XapakTep,
9TO OOBSCHIETCS TOUCYHBIM KOHTAKTOM TeJl TpeHHs. KOHEUHBIM pe3ylibTaTOM TPEHHS Pa3HOPOTHBIX T
SIBJISIETCS 00pa30BaHUE Ha COMPUKACAIONIUXCS MOBEPXHOCTAX TBOWHOTO anekTpuueckoro cios (I3C).
JOC He obOpazyercs, eciau Tejla BBIIOJHEHBI U3 OJTHOTO MaTepuaia, Tak Kak B 3TOM CJIy4yae BCTPEUYHBIE
MTOTOKH 3JICKTPOHOB TOJTHOCTHI0 KOMIIEHCUPYIOTCHI.

VHTEeHCHBHOCTD AJIEKTPHU3AIMA TN 3aBHCUT, B TIEPBYIO OUYepelb, OT CKOPOCTH pernakcauu 3apsinos Ct0,
KOTOpasi BO MHOTOM OTIPEACIISIETCS DIICKTPUIECKUM COTIPOTHUBIICHUEM TeJI. MeTallTbl UIMEIOT yIeITbHOE
conpotusnenne p<10® Om-cM m Bpems pemaxcammu t -1078- 107®. Meranmner mpaxtudeckn mHe
3IEKTPU3YIOTCA. JIUAIeKTPUKH dIeKTpr3yroTes nerde: p>10° Om-cm, t=1072...10%c.

JIBOMHOM 3JEKTPUUECKUA CIOW BO3HUKAET B PE3YJIbTATE MPUHYAUTEILHOTO PACIIPECICHUS 3apsiKEHHBIX
YacTUIl U B CHJIy 3TOrO SBJISETCS HEYCTOMYMBBIM oOpa3oBaHueM. bin3koe pacnosiokeHue 3apsiioB
MIPOTUBOIMOJIOKHOTO 3HAKa CO3AAeT MOCTOSHHYIO TEHACHIINIO K MX B3aUMHOW HEHTpaIu3aluu.

AUDAEKTPUK

Puc. 7.1. Cxema obpasosanus ABoifHOro anekrpuyieckoro cnos (J19C)
[PH TPCHHH JABYX PA3HOPO/AHBIX TeJl

Puc. 7.2, Buj penakcatiiy iapaion CTATHYECKOND MIEKTPHISCTRA,

| — npopesHHEHHAA NEHTA TPAHCMOPTEPa: 2 — METALIHYECKHI Ka-

TOK TPAHCHIOPTEPi; 3 — PACTEKAHME SAPAIOB [0 [OBEPXHOCTH TEI;

4 — pacnpeneIeHie 3JApAaos B oDbeME TENA; 5 — CTPHMEDPDI (JIABHHA
MIEKTPOHOE); 6 — HCKPOBLIE 3aPAIEL
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JBUOKYIIMMH CHJIAMU PEJIAaKCAllUH  3apsJIOB  SIBISIOTCS KYJIOHOBCKHE CHIIBI OTTAJIKHBAHHS MEXKIY
3apsilaMy OJJTHOTO 3HAaKa M CHJIBI IPUTSHKEHUS MEXKIY 3apsaMy pa3HOro 3Haka. Penakcanus 3apsiioB

CTD mpoucxXoauT MPEeUMYIIECTBEHHO 3a CYET IMEPEeMEIICHUsI SJIEKTPOHOB M NMPOTEKACT B CIICAYIOIIMX
dopmax (puc. 7.2):

* pacTeKaHHe 3aps10B Ha MOBEPXHOCTH TEIa,

* pacripeiesieHe 3apsI0B B 00beMe Tea;

* 00pa3oBaHHE CTPUMEPOB — CTEKaHME 3apsyioB B (hopMe JIAaBUHBI DJIEKTPOHOB C MOBEPXHOCTH Tela B
BO3/YyX, IPY 3TOM B ITPOMEKYTKE MEXK/TY TEJIaMU MIPOUCXOAUT MOHU3AIMS BO3/yXa, CO3/IAI0MIAs yCII0-
BUSL JJIsl HCKPOBOTO pa3psijia;

* ICKPOBBIC Pa3psiibl MKy OTPULIATEIIBHBIME U MTOJIOKHUTEILHBIMHE 3apsiIaMy Ha TIOBEPXHOCTH TeJl. JTa
dbopma penakcaruu 3apsaoB HamOoiee 3(pQeKTUBHA, TaK KaK COMPOBOXKIACTCS MAcCOBOW B3aUMHOM
HEWUTpaNIN3alHuen 3apsyKeHHBIX YaCTHULL.

CtD sBisieTcs OMacHBIM MPOU3BOACTBEHHBIM (hakTopoM. MCKpOoBBIE pa3psiibl MEXTy KOHTAKTHUPYIOIITHMHE
TeJaMH MOTYT CTaTh MPHYWHOW IOXKApOB W B3PHIBOB. B3pBIB TOprOYMX CMeceld YacTo MPUBOJUT K
YEJIOBEUYECKUM KEPTBaM M OOJIBIIIMM MaTePUATbHBIM MOTEPSM. 3a)KuTaromias crocoOHocTh pa3psaaoB CtD
[1] xapakrepu3yercs NIByMs TapaMeTpamMH: MHHHMAIBHBIM 3apsiOM 3aKHTaHWS W MHHUMATHHOU
sHepruei 3axuranus. CTereHb dJICKTPU3AIUH Tella XapaKTepU3yeTCss BEIMYMHON €ro AIIEKTPUYECKOTO
noteHiana ¢ (B) otHocutenpHO 3emun. [loTeHIMANBI Teln WM3MEPSIIOTCS C MOMOIIBIO CTATHYECKOTO
KHJIOBOJIbTMETpa. DJekTpuueckuit 3apsa tena q (Ki) paBeH mpou3BeACHHUIO SJEKTPUUYECKON €MKOCTH
tena C () OTHOCUTENBHO 3€MJIM Ha 3JIEKTPUYECKUN MOTEHIHAI:

q=Co.

MuHuUManbHbI 3apsi] 3aXUTaHHUsS €CThb HAaWMEHbLIee 3Ha4YeHHe IIOJHOTO 3apsijia, IMEePeHECEHHOTOo
€IMHUYHBIM HCKPOBBIM DPa3psiioM, HEOOXOAUMOE JUIsl 3aKUTaHMsI TOPIOYel CMecH NMpU ONTHUMAabHOM
COOTHOIIEHUH TOPIOYETrO U OKUCIUTEIIS.

Tox anextpuzanmu 13 (A) paBeH TPOU3BEIECHUIO TOTEHIIMANIA HAa CPEIHEE YHCIO JIICKTPUUECKUX
pa3psioB B CEKyH]Y:

I2 = qg'ncp.

Oueprus paspsaga W (IIx) Beraucisiercs o gopmyiie

W =0,5C-¢2 = 0,5q-¢.

MuHuMmanbHass SHEPrus 3aKWraHUs MPEIACTaBisieT co0O0W HauMEHbIee 3HAUCHHE SHEPruu
AIIEKTPUYECKOT0 paspsiga, CHOCOOHON BOCIJIAaMEHUTh HamOoJiee JIETKO BOCILIAMEHSEMYIO CMECh T'asa,
rnapa Wid MbUTM C BO3AyXOM. 3HAU€HHUS MHUHHUMAJIbHOM SHEPTUM 3aKUTaHHS CMECH ra3oB, MapoB WU
MIBUIA HEKOTOPBIX BEIIECTB IPUBEIEHBI B Ta0. 7.1.

Teno yenoBeka Jerko AMEKTPU3YyETCs, €ro MoTeHIran MoxeT gocturarh 15 kB. Ho Toku paspsna Becbma
MaJibl, OHU COCTaBIIAIOT A0JIM MUkpoammepa. Paspsast CTO He mpeacTaBisioT co00i MpsaMoil OacHOCTH
JUIs 4YelOBeKa, HO MOTYT BBbI3BaThb BPEMEHHYIO CYAOPOTY, HEMpPOM3BOJIBHOE PE3KOE [BIKEHHE W,
ClIeIOBaTeNbHO, IPUBECTH K TPaBME.

B cootBerctBum ¢ IlpaBunamu 3amuThl OT CTaTUYECKOTO DIIEKTPUYECTBA [2] MEPONPUSATHS IO 3alIUTE
MIPOBOIATCS BO B3PBIBOOIACHBIX TIOMEIIEHHUSIX U 30HaX OTKPBITHIX YCTaHOBOK KiaccoB B-1, B-1a, B-16,
B-1r, B-11, B-11a (IT¥2-2002, rn.7.3 u 7.4). D10 Takue MOMEMIEHUS M 30HBI, B KOTOPBIX BO3MOKHO
o0Opa3oBaHHE B3PHIBOOMACHBIX CMeCeH Kak MPpHU HOPMAIbHOM pekuMe paboThl Ha MPOU3BOJICTBE, TaK U B
pe3ynbTaTe aBapuu WM HEUCIIPaBHOCTEH MPOU3BOACTBEHHOTO 000PYAOBAHHUSI.
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Tadtnuuoa 7.1
Muunvmansnan IHEPIHA BOCTITAMECHCHHA HEKOTODRX BEHICCTR

Bemgectro Woar, 3Tl Bemectro W ML
AnroMHHRI 20 Ormes yraepona ¥
AnMHAK G680 Monucmapon (nwi) 15
ALETHIEH 0011 ponan (26
ALEToR 1,21 Cepa (nsas) 9
henaon 021 Ceporo1opo 0,077
bensun B-T0 016 Cepoyraepol 0,009
Evrunen 0,24 Yrone (NeE) 40
Bonopon (0,013 Huknonponad 0,23
Jpesecuan Myka 20 i {nsu) 650
JRaTHnosetii sdup 0,19 Lppronui (neimk) 5
Kayuyk (nbus) 30 Fran 0,24
Kepocun 0,48 SrHnen 0,29
Maruuii (nsuie) 15 Srruiaosslil cnupr 0,14
Meran 0,28

MeponpHusaTHsIMH, YMEHbIIAIOIMMU HHTEHCUBHOCTh 00pa3zoBaHus 3apsaaoB CTD, sBISIOTCS: YMEHBIIEHHE
CUJIOBOTO BO3JICHCTBUS MEXKYy KOHTAKTUPYIOIMMH TEIaMH, COKpaAIIEHHE OTHOCUTEIBLHBIX CKOPOCTEH
TepEMEIIEHUsT TBEPJBIX, CHIMTYUYUX W JKHJIKUX TEJ; M3TOTOBJICEHHE KOHTAKTUPYIOIMHUX TEJl W3 OJHOTO
Marepuaia Wik U3 METAUIOB ¢ OJIM3KUM TI0 BEJIMYMHE DJIEKTPOCOTPOTUBIICHUEM; JT00aBIeHNE B 00BEM
JTUDJICKTPUUECKUX MaTEPHAIIOB TOKOTPOBOAIIMNX TIpUMece (QTIOMUHHEBOW MyAphI, TpaHUTHOTO
MOPOIITKA), HAHECEHHNE Ha MOBEPXHOCTHh TEJ TOKOMPOBOISAIINX JIAKOKPACOUHBIX MOKPHITUN WU TUICHOK;
noOaBjeHHEe B DIIEKTPU3YIOIIMECS >KUJIKOCTH AaHTUCTATHYECKHX J00aBOK (ciIaObIX 3JIEKTPOJIMTOB);
00paboTKa IJICHOYHBIX MAaTepHAIOB aHTHCTaTUKaMH M Jp. i yckopenus penaxcanuu 3apsgoB Ctd
MIPUMEHSIOT CIIEIYIOLIUE METOIbI:
- 3a3eMJICHME METaNIMYECKOr0 M  3JIEKTPOIPOBOJHOIO HEMETAIIIMYECKOrO TPOU3BOJICTBEHHOTO
obopynoBanus Ha 3azemiuTenb ¢ R3<100 Owm;
- YBEJIMYEHUE OTHOCUTEIIbHOM BJIAXKHOCTH BO3AYyXa B IPOU3BOJICTBEHHOM NoMetieHuu 10 70%;
- WMOHM3AIMs BO3Ayxa BONM3M MecT oOpa3zoBanusi 3apanoB CtD (C MOMOLIBIO MHAYKIHMOHHBIX MU
PaZMOU30TONHBIX HEHTPATU3aTOPOB 3aPsII0B).
JUis 3amMThl YeloBeKa HCIIOJIB3YIOTCS aHTHUCTaTHYecKas ojaexaa u oOyBb. C 3TOH ke Uelbio
BBITIOJIHAIOTCA ~ ToKompoBosauiue moibl  (pp<10 Owm-'M), ToKOmpoBOIsAIIasi OOMBKA CTYIbEB H
JIETKOChEMHBIE TOKOIIPOBOISIINE OpacieTbl: 0OMBKA CTYJIbEB W OpaciieThl JOJDKHBI OBITh MOCTOSIHHO
3a3€MJICHBI.
Qoopyodosanue u mamepuavl:

YCTPOUCTBO JIABOPATOPHOI YCTAHOBKH
JlaGoparopHasi yCTaHOBKa MPEICTABISAET COOOM CTOMWKY, B LEHTPAJIbHON YacTH KOTOPOW pa3MEIleHBI

CHCTE€Mbl TpPAaHCHOPTUPOBAHUS JUAJIEKTPUYECKOIO IOJIMMEPHOTO Marepuana, crpaBa OT Hee
pacIoyoKeHbl OpraHbl YIpaBieHHs, ciaeBa — HpuOopsl KoHTpoids (puc. 7.3). TpancmnoprtHas TpyoOa,
LIUKJIOH, OyHKep U meperouHas Tpyba oOpa3yroT 3aMKHYTYIO CUCTEMY TPAHCHOPTHUPOBAHUS TUCTIEPCHOTO
MOJIMMEPHOT0 MaTepHaia. JlucrnepcHslif MaTepuail HaX0AUTCs B OyHKepe.

ITpu oTkpeIBaHMY MIMOEpa MaTepuall MOCTYMAET B TOPU30HTAIbHBIN
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Puc. 7.3, Cxema nadopatopioil yetanopi: | - nepecderiril npudop: 2 - cexyHIo-
Mep, TATHIECKHH KIIOBOALTMET, 4 - TPAHCNIOPpTHAA TpYGa; 5 - uuknow; 6 - Gyn-
Kep; 7 - MEeTRLIHMCCKAN Jluylurmuu:l i'r_l.ln(cp:l; - ||1_\-|'n:l (:i'lp-n(':l JARIeHuA, Y - repme-
THIHPYIOMAS MemGpasa W3 ganskn: 10 - veTpolicTeo 408 JATHBKH 0760 AUETOHA B
kaMepy: 11 « BeicOKOBOMLTHEN JmekTpod: 12 - sasemMneHnLil MekTpon paspata; 13 -
wiprasnan kavepa; |4 - cornasnas aasnosca «Ceten; 15 - nepessosarens oCersm;
16 - KHONKS BRUOYEHHA OPOAYBEN BIPRIBHON KaMepel; 17 - BEHTRAATOP NPOLYBKIE
BIPLIBHOI KaMephl; 18 - BEHTHIATOP TPANCOOPTHPOBKH NONHMEPHOTO MATESPHATA;

19 - Julll'u:p: - METHHBIR YHECTOR HEPETOMHON TPy e 21 - HEepeTaHs '|'|1y|’|.|

Y4acTOK TPAHCIOPTHOH TpyObl. TpaHCHOPTHpOBAaHWE JHUCIIEPCHOTO MaTepuayia MPOUCXOTUT TIOJ
JNCWCTBHEM CTPYH BO3yXa, CO3JaBaEMOTO BEHTHJISTOPOM ToOcie Haxartus KHOMKHU «Ilyck». YacThirbl
MOJIMMEPHOTO MaTepuaia Mpu yaape O CTEHKH TPYyObl, IIUKJIOHA, OyHKEepa U ApYr O JApyra MpuooOpeTaroT
AIIEKTPUYECKHIA 3apsiJl, KOTOPBIA IepenaroT MemHo# (yrepoBke OyHkepa. DyTepoBKa COEIMHEHA C
BBICOKOBOJIbTHBIM DJIEKTPOJIOM, CTaTHUYECKHM KHJIOBOJIBTMETPOM U TepecdeTHbIM mnpubopom. Ilpu
TPAHCIIOPTUPOBAHHUU MaTrepuaia IIOTCHIIUAaJI BBICOKOBOJIBTHOTI'O SJICKTPOaa HEIIPEPBIBHO
BO3pACTaeT, YTO XOPOIIO 3aMETHO MO JIBM)KCHHIO CTPEJIKH CTATUYECKOTO KHJIOBOJBTMETpa Brpaso. 1o
AJOCTUXKECHHUU IIOTCHIIMAJIa onpe;[eneHHoﬁ BCIIMYHUHBI ITPOHUCXOIUT BHCKTpI/I‘IeCKI/Iﬁ paspaa MEXIAy
BBICOKOBOJIBTHBIM M 3a3€MJICHHBIM OJJIeKTpojamu. [Ipu 3TOM cTpenka KHJIOBOJIbTMETpa OBICTPO
BO3BpaIllacTCs B HYJIEBOE TOJIOKEHHE, a MTOKa3aHWe MEePecYeTHOTo MPUOopa yBEITMUNBACTCS HA CIUHHILY.
[Ipy TPOMOIKEHUM TPAHCIIOPTUPOBAHMS MaTepuaia CTpelKa KHJIOBOJBTMETpAa HAuYMHACT CHOBA
JIBUTATHCS BITPABO, PETHCTPHUPYST HAPACTAIONIYIO BEJIMUMHY IMOTCHIIMAIA Ha MEIHOH (QyTepoBKe OyHKepa.
KonmuecTBo mpou3omenmx pa3psaoB ONMpeessieTcs Mo MOKa3aHWI0 MEePecYeTHOTO Mprudopa, a Takke
M0 KOJIMYECTBY BO3BPATOB CTPENKA KHUJIOBOJBTMETpPA B HYJIEBOE TOJIOKCHUE HIIM HETOCPEICTBEHHBIM
MOJICYETOM qrcia pas3psIoB yepes CMOTpPOBOE OKHO B3PBIBHOM KaMepBhl.
Hust MpeKpaIieHus TPaHCHOPTUPOBAHUS MOJIMMEPHOTO MaTepuaia
HEOOXOJMMO BBIKITFOUYUTh BEHTHIISTOP Ha)xartneM KHONKH «CTOIm» M TIOJTHOCTBIO 3aKphITh MIHOEp.
JIabopaTopHasi yCTaHOBKA TIO3BOJISIET OINPENEIIATh BOCIUIAMEHSIOIIYIO CIOCOOHOCTh MCKPOBBIX Pa3psiioB
CTaTUYECKOTO 3JICKTPUYECTBA KaK HMCTOYHHMKA 3)KHTaHHs TOprouux cmecedl. s co3maHusi roproyei
CMECH BO B3pBIBHYIO Kamepy uepe3 ycTpoiicTBo 10, yTONMB NpeABapUTENIbHO IITOK YCTPOWCTBA,
3aJIMBACTCSl PACYCTHOE KOJIMYECTBO FOPIOYEH KHUIKOCTH. [lepe 3TUM B3pBIBHYIO KaMepy FrepMETH3UPYIOT
YCTaHOBKOM MeMOpaHbI u3 KaJIbKH Ha OTBEpCTHE copoca JIaBIICHHSI,
MeMOpaHa (UKCHUPYETCS MPYKAMHBIM YCTPOMCTBOM. [IpM BKIIFOUEHHH CHUCTEMBI TPAHCIOPTHPOBAHUS
MOJIMMEPHOTO MaTepHuaia MEKIy 3JCKTPOJaMHU TMPOUCXOAAT SICKTPUUYCCKUE Pa3psibl, SBIISOIIUACCS
MCTOYHHUKOM 3KUTaHUsI cMecU. M30bITOUHOE JaBlieHHE TP B3PBIBOOOPAa3HOM FOPEHUN CMECH Pa3pbIBaCT
MeMOpaHy, 00pa30BaBIIKECs ra3bl yIAIAIOTCS yepe3 TpyOy cOpocoB. J{iist MOTHON OUMCTKY B3PHIBHON
KaMephl OT MPOJIYKTOB TOpeHHUs HeoOXoIuMo HakaTh KHOMKY «[IpomyBka» (BKIIOYaeTcs BEHTHIIATOP
MIPOJIyBKH); uepe3 3...5 ¢ KHOMKY OTIYCTHUTh.

Texnuka 6e30nacHocmu npu 8bINOIHEHUU 1A00PAMOPHOI _PAdOmbL:

3apsaasl CTD MOryT 00pa30BaThCS HA HAPY)KHOM MOBEPXHOCTH 3aMKHYTOM CHCTEMBI TPAHCIIOPTUPOBAHUS

AUCTIEPCHOTO Marepuaia, INO3TOMY HCJIb34 KacaTbCsA OTHUX HOBerHOCTeI\/’I.
Becema oOTBETCTBEHHOM onepauneﬁ ABJICTCA OTMCEPHUBAHUC PACUYCTHOTO KOJIMYECTBA aAllCTOHA,
3aJIMBACMOTO BO B3PBIBHYIO KaMEpYy. Benuuuna OTMCPCHHOI'O KOJIMYCCTBA KUJAKOCTHU NMPCABABIACTCA AJIA
KOHTPOJIA MMPENoaaBaTCI0 U na6opaHTy. HpI/I Ha6ope AO3bI HYXKHO OBITh OYEHB AKKYPAaTHBIM: HCJIb31

63



ONPOKUJBIBATE €MKOCTh C all€TOHOM U MpPOJIMBAaTh aneToH. OTMEpUBAaHUE PACUETHOTO KOJUYECTBA
alleToHa MPOU3BOIUTCS HA OTAEIHHOM CTOJIE C OOPTUKAMU U B BBITSDKHOM IIKady.

Ilpakmuueckasa yacmo:

1. Onpedenenue 3a8ucumocmu moxa 21eKmMpu3ayUUoOm ceKyHOH020 pacxooda NOIUMEPHO20 Mamepuand
1. Ilogate HampspkeHHE Ha Ja0OpPAaTOPHYIO YCTAaHOBKY, Ul 4Yero mepexirouarenb «CeTb» Ha IyJbTe
YIPABJIICHUS IIEPEBECTU B BEpXHEE NOJIOKEHUE «BK.»; HaJ NEpeKIrYaTeseM 3aropaercs CHrHajabHas

namriiouka (cMm. puc. 7.3).

2. BriItounTh BEHTUIISITOP TPAHCIIOPTHPOBKH MaTepuana HaxkarueM KHonku «Ilyck». YcraHoBuTh mmbep
B TMOJIO)KEHHE MHUHUMAIBHOTO pacxoda (25%) wmarepuana. IIpoucxoauT TpaHCIOPTUPOBAHUE
MIOJIMMEPHOTO MaTepuaa 1o 3aMKHYTOI CUCTEME.

3. OnpenenuTh NPOAOLKUTEIBHOCT MIEPEMELEHHS] MaTepraia TV 4epe3 MEPHBIM y4acTOK MEepEeTOYHOU
TpyOBbl. [Iy1st 3TOr0 BHIOpATH YACTUIly MOJUMEPHOTO MaTepuasa, OTIMYAIOUIYIOCs M0 LBETY Win (Gopme,
HaJ BEpXHEH pUCKON MEpPHOro ydyacTka. B MOMEHT mpoXok/ieHusl BbIOpAHHOM YacCTHIIbI BEPXHEH PUCKU
MEPHOI'0 y4acTKa BKJIIOYHMTH CEKYHJOMEpP, & B MOMEHT MPOXOKACHUSI HUKHEH PUCKU — BBIKIIOYUTD €rO.
CHATB TV OTCUET C CEKYHJOMEpa U 3amucaTh €ro B 0T4eT (CM. OTUET O JJabopaTtopHOi pabote 7).

4. OnpenenuTh KOJIUYECTBO MT JIEKTPUUECKUX Pa3psAI0B MEXIY 3JIEKTpOJaMH BO B3PBIBHOM Kamepe 3a
Bpemst tp = 2 muH (120 c ). Ha mepecuerHOM mpubope HaxkaTh KHOMKY (mpaByro) «COpoc», Ha
WHIUKATOPHBIX JIaMIlaX MpHOOpa BBICBEUMBAIOTCS HYJIU. BKIIOYMTH OJHOBPEMEHHO CEKYHIOMEpP U
kHomKy «Ilyck» (yieByro) Ha nmepecueTHoM mpubope. [lpumepno depe3 120 ¢ BBIKIIIOUYUTH CEKYHAOMEDP U
HaxaTb KHONKY (cpenHioro) «Crom» Ha NEpecYeTHOM Npubope, BBIKIIOYUTH  BEHTUISITOP
TPaHCIOPTUPOBKU HaxkaTHeM KHONKU «Cromy. [lokazaHus cexkyHaomepa Tp U MepecyeTHOro npubopa nt
3anucaTh B OTYeT. B  TedeHnme 2 MHUH OJMH CTYIJEHT CUMTBHIBAET BEJIWYMHY [OTEHIMANIA
Gp KaXIOro paspsaja MO IIKalle CTaTUYECKOro KUIIOBOJIBTMETpa, a BTOPOM 3amuChIBaeT B paboueit

TeTpaJy UX 3HAYEHUS, a 3aTEM PaCCUUTHIBAET cpeHeapruMeTnyeckoe 3HaUeHUE:
n

P I
{Fpl = _thpi :

TI-I|

3uauenue cp ¢p 3amnucaTh B OTYET.

5. TlocnenoBaTenbHO yCTaHOBUTH mmbep B mosoxenue 50-, 75- u 100%-ro pacxoma marepuana u B
Ka)X/IOM TIOJIO)KCHUU IMOepa BKIKO YUTh BEHTHJISITOP TPAHCIIOPTHPOBKH M M3MEPUTHh BEIHUYUHBI TV, TP,

nt, cp ¢p cornacuo mm. 3, 4.
6. Jnd KaxIoro M3 4YeThipexX MOJOKEeHHH Immbepa paccyuTaTh CEKYHIHBIM OOBEMHBIM pPacxo
MOJIMMEPHOTO MaTepHalia VM, YUCIIO NP JIEKTPUUECKUX Pa3psAIoB B CEKYHAY, BETUUHHY AIIEKTPUUECKOTO

3apsga (¢, TOK  9JieKkTpuszanmuu  [D w  JHEprur  JIEKTpUUecKoro  paspaga WD
CTaTHUYECKOTO AIIEKTPUYECTBA.
7. lloctpouTh TrpaduK 3aBUCHMOCTH TOKa OSIEKTPH3AUU OT CEKyHTHOro OOBEMHOTO pacxoja

noJmMepHoro matepuana: [9 = f (vm).

2. Onpeoenenue socniamensaOwel cnocoOOHOCMUUCKPOBBIX PA3PA008 CIAMUYecKo20 1eKmpuiecmsd

1. OnpenenuTs BECOBOE U 00bEMHOE KOJIMYECTBO MOPIOYUEH JKUKOCTHU IS CO3JJaHUS CTEXMOMETPUYECKOMN
KOHIICHTpallud TapoB alleTOHAa BO B3pbIBHOW kamepe. OObeM VO OJHON I'paMM-MOJIEKYJBl BO3JyXa
cocraBiser 22,4 1. OTOT 00beM NPUBOJUM K CTAHJAPTHBIM YCIOBUSM:

273 +t°C 101,65 I

273 B

t a

rne B — atmocdepnoe nasnenue, Ila.
B cooTBeTcTBUM C ypaBHEHUEM FOPEHHUs [1apOB ALETOHA:
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C,H,0 +40, +4-3,76N, = 3H,0+3C0, + 4-3,76N,,
Ha OJIMH MOJIb TIAPOB alleTOHA TPeOYeTCs YeThIPE MOJISI KUCIOPOAA.

Onu copepkarcs B 00beMe BO3AyXa VB, OMpPENEIIeMOM (C Y4eTOM 3HAYHMTEIBHOTO TpeobiamaHus B

v, =(4+4-376)v, .
BO3/IyX€ a30Ta) BEIPKECHUEM '

KonunuecTBo aneroHa, HEOOXOIUMOTO JUIsl CO3AAHUS CTEXMOMETPUYECKON KOHLIEHTpALMKU BO B3pPBIBHOM
KaMmepe, IPONOPLUOHAIBHO 00bEeMY KaMephI VK:
v

G=M -—12,
1"‘!.'\.

riae M — macca oJHOU TpaMM-MOJIEKy bl TTapoB areTona; M = 58,06 r. O0beM areToHa, HEOOX0MMOTO
JUISL CO3/IAHUSI CTEXMOMETPUYECKON KOHIIEHTPAMU €r0 apoB BO B3PBIBHOM KaMepe, OMPEAEIIAETCS ¢
y‘leTOM IINIOTHOCTHU XXUJIKOCTH:

Gi

P

£

[TnoTHOCTH anerona p = 0,79 r-cm-3.

2. BKJIIOYUTH BEHTUJISATOP TPAHCIOPTUPOBKH, YCTAHOBUTH IIMOEpP B MOJIOXKEHHE CPETHEro pacxona
Marepuana.

3. HabGmomate  dWepe3  OKHO  3a  TOSBJICHHEM  pa3psjoB  BO  B3PBIBHOM  Kamepe.
[locne 3axkuranust roproyell cmecu (CHbIIEH 3BYK pa3pbiBa OyMa)KHOM MeMOpaHbl) BBIKIIOUUTH
BEHTUJISITOP TPAHCIOPTHPOBKHU.

4. YnpanuTe OCTaTKM IPOAYKTOB TOPEHHsI W3 B3PBIBHOW KaMmepbl, HakaB KHONKY «[IpomyBkay.
5. Ilo BenuuuHE PHEPTrUW pa3psAlla U B COOTBETCTBUHU C JAHHBIMHU TaOIMIIBI OMPENENUTh U 3alucaTh B
OTUEeT Ha3BaHHUs BEILECTBA, ra30-, Mapo-, MbUIEBO3IYLIHBIE CMECH KOTOPBIX CIIOCOOHBI BOCIUIAMEHUTHCS
OT MUCKPOBBIX Pa3psI0B CTATUYECKOIO AIEKTPUUECTBA JAHHOW SKCIIEPUMEHTAIIBHON YCTaHOBKHU.
Tpebosanus K oghopmienuro 1ad60pamopHo padomsl U omuemy:
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OTYET O JABOPATOPHOM PABOTE 7
Hecnenopanne onacHbIx GaAKTOPOB CTATHYECKOI0 VIEKTPHYECTBA

(umdp, rpynna, ¢., 1., 0. CTyIeHTA)

Hexoaneie jannnie:

O0BeM MEPHOIO YHACTEA NePeToqHOH TpyOsl vy, = 500 om’.
Hurepsan BpeMeHH UIA I04c4eTa YHeaa paspajgos o, = 120 c.
DICKTPHYCCKAA eMKOCTE paspaianodi uenn C,= 50-10 b,

Popma Tabm, 1

Pacqer Toka 3eRTPHIAHA

&

lg n

= mp =t .
o Tys ng, LA *P,‘." C,. I'a=q'“n \&':E}.Sqqln‘
=

s e Pasp .| pasp. Ka A Tl

: .

g

=

wupma raw. &

Oupegeienne HOTEHURALA HCKPOBLIX PAIPHIOE @y
CTATHYECKOTO JIEKTPHYECTEA

Honoxenune wnbepa
1 2 3 4

Oreuer

ol e e b=

0

I'padimk 3aBHCHMOCTH TOKA JNeKTPHIAINAN
O CCKYHIHOTO 0DBEMHOID PACKOE MATCPHALL
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ONPEAEJEHHE BOCIVIAMEHSIOWER CIIOCOBEHOCTH
HCKPOBBIX PA3PALOB CTATHUECKOI'O 2JIEKTPHYECTBA

Pacyer maccoporo obbeMHOoro xonuvectsa JIBAC {anerona) ans
CO3TAHMA CTEXHOMETPHYSCKOH NapOBO3IYIIHON CMECH BO BIPLIBHO
KaAMEpPEe.

Hexoansie jannsie:

JIBX-aueron.

OGbeM oaHOI rpaMM-monekynsl Bosayxa npu 0°C u naenenun
B=101,65 &lla: v,=22.4 mr.

'['[;ull:.:]‘urrypa rosyxa t°=,,, °C.

Armocdepuoe gasnenne B=... klla.

I'pamm-smonexyna auerona M=58 1.

OfLeM BIPLIBHONH KaMepsl V=1 am’.

TnotHoeTs aetona p=0,79 rem™,

Pacuerpie dopayun:

© VpABHCHHE DeAKUMH [ODCHHA NApOB aueTona:
CHO+40, +4-376N, =3H,0+3C0, +4-3.76N,.
Ofsem BO3aVXA, HEOOX0AHMOr0 [UIA IOJHOIO CropaHnia oJHoro
MOJIA [APOB aLeToHa:
v, =H1+3.T6v, .
OOBEM OHOTD MO BO3IYXE B YCIOBHAX ONLITA!
273" +t°C _ 101,65

Vi =V,

273 B
Macca 103k aueToH:
v
G=M- -~
\"H
OfBEM 1036 ALETOHA:
G
Vo = —
&

l-ll_‘['lL"IB]II: BCIICCTE, Ta30-, Mapo-, NBICBOIIYIIHLIC CMECH KOTO-
PLIX MOI'YT BOCIUVIAMCHATBHCA HCKPOBBIMH PaspiaiaMy C :mcpmcﬁ

W=.... mIx.
Popma Tabn. 3
Boccranasanparoman ciocobHocrs Bewecrs

Ne Bewecrso W mla | [ Ne Bewecso W M1

1 4

2 7

3 8

4 9

5 10

Konmponsusie sonpocbi :
1. KakoBbl IpUYHMHBI BOBHUKHOBEHUS 3apsA10B C1O?

2. Ot kakux (aKkTOpOB 3aBUCUT HAKOIUIeHUE 3apsiaoB C1D?

3. Ot kakux QakTOpOB 3aBUCUT peJaKcalus 3apsiaoB?

4. Kak obecrieynBaeTcsi TpPaHCIOPTUPOBKA MOJUMEPHOrO JUCIEPCHOTO Marepualia B 3aMKHYTOU
cucreme?

5. KakoBo Ha3HaYeHUE B3PHIBHOW KaMephl?

6. Kakum MetoioM QUKCHpyeTcs MPOXOKIECHUE pa3psijia CTATUYECKOTO JJIEKTPUUYECTBA B TaOOPATOpHOI
YCTaHOBKE?

7. Kak omnpenenuTb MHTEHCUBHOCTh MpOLECCa 3JEKTPU3ALMM MPU 33JAHHOM CEKYHIHOM pacxojie
Marepuana?

8. Kak onpeniennTh BEIMUMHY TOKA JIEKTpU3aLnun?

9. [Ipoananu3upoBath rpadMK 3aBUCUMOCTH TOKA DIIEKTPU3AIIMU OT CEKYH/IHOTO pacxojia MaTepuania.

10. Kak Oyzner BBITIsAETh rpadyK 3aBUCUMOCTH TOKA AJIEKTPU3ALUU OT CKOPOCTH TPAHCIOPTUPOBAHU S
MIpU IOCTOSIHHOM CEKYHJHOM pacxojie Marepuana?

Cnucok numepamypoi:
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Ocnosnas numepamypa

1.be3omacHOCTh KU3HENEATENLHOCTH [ DIEKTPOHHBIN pecype] : yueOHuk g O6akanaBpos / B.O. EBcees
[t mp.]. — DnexTpoH. TekcToBble naHHBIe. — M. : JlamkoB u K, 2017. — 453 ¢. — 978-5-394-02026-1.
— Pexxum goctyna: http://www.iprbookshop.ru/60384.html

2.be30macHOCTh JKHU3HEIEATENbHOCTH : yueOHuk / mon pea. E.M. Xomocroso#t, O.I'. TIpoxopoBoii. -
Mocksa: U3narenbcko-toprosasi koprnopanus «amkoB u K%, 2017. - 453 c. : tabmn., un. - (YueOHbIe
u3IaHus Ui 6akanaBpoB). - bubmuorp. B kH. - ISBN 978-5-394-02026-1; To ke [ DnekrpoHHBIN pecypc].
- URL.: http://biblioclub.ru/index.php?page=book&id=450720 (08.08.2018).

Jononnumensnasn numepamypa

1.ITerpoe C.B. be3omacHOCTh KH3HEACATEIHLHOCTH [DICKTPOHHBIA pecypc]: yuebHoe mocobue/ Ilerpos
C.B.— DnekTpoH. TeKcTOBBIE AaHHBIE.— M.: Y4eOHO-METOJMUYECKUIl MEHTp Mo 0Opa30BaHUIO Ha
XKese3HoJopokHOM TpaHcnopTe, 2015.— 320 ¢.— Pexum moctyna: http://www.iprbookshop.ru/45247.—
OBC «IPRbooksy, mo maposto

2.Epemenko B.JI. be3omacHOCTh ®KU3HENEATETLHOCTH [DIIEKTPOHHBIN pecypc] : yueOHoe mocobue / B. /1.
Epemenko, B.C. Ocranenko. — DJeKTpoH. TeKCcToBble AaHHbIe. — M. : Poccuiickuii rocyaapcTBEHHBIH
yHHBepcHTeT mpaBocymusi, 2016. — 368 c. - 978-5-93916-485-6. — Pexwum pgocryma:
http://www.iprbookshop.ru/49600.html

3.CorueB HO.H. be3onacHOCTb KU3HEAEATENLHOCTH B Upe3BbIUAHBIX CUTYAIUAX [DIEKTPOHHBIN pecypc:
yaebnoe mocoome/ CerueB FHO.H.— DnextpoH. TekcToBble aaHHbIe.— M.: DUHAHCHI U CTATHUCTHKA,
2014.— 224 c.— Pexwum nocryna: http://www.iprbookshop.ru/18791.— DBC «IPRbooks», 1o mapoJtto

JlabopaTropnasi padora Ne 8
Tema: Oxka3aHue nepBoil MeIUIIMHCKONH MTOMOIIH
Llens padomet: ITprnoOpeTeHNe 3HaHNUN U HABBIKOB 10 OKA3aHHIO TIEPBOM MEIUIIMHCKOMN TTOMOIITH
MOCTPAJIABIIMM OT PA3IUYHBIX MOPAKAIONTUX (PaKTOPOB.
Dopmupyemvie_xomnemenyuu: OIIK - 6.

Teopemuueckan uacmep:

HepBa;I nmoMomb — 3TO COBOKYIIHOCTL ITPOCTHIX, uenecoo6pa3Hblx MEp IO OXpaH€ 340POBbA U
KHU3HU IIOCTpadaBIICr0 OT TpaBMbl WJIM BHE3AITHO 3a00JIEBIIIErO YEI0BEKA. HpaBI/IJ'IBHO OKa3aHHasd ICpBasa
IIOMOIIIb COKpalaeT BPEMs CICHHUATIBHOI'O JICUCHH, CHOCO6CTByeT 6BICTpCﬁmeMy 3aXHBJICHUIO paH U

4acTo SBJIAETCS PEIIAOIIAM MOMEHTOM IIPU CIIACCHUHM >KM3HU nocTpazaasiiero. [lepBas nomons gomKHa
OKa3bIBaThCSl cpa3y K€ Ha MecCTe MPOUCHIECTBUS OBICTPO M YMENO elle 10 MpHUXoJa Bpaya WIM 0
TPAHCHOPTHPOBKU MOCTpafaBuiero B OoibHUIly. Kakaplil yenoBek OJKEH YMETb OKa3aTb IEPBYIO
IIOMOIIlb 110 MEPe CBOMX CIIOCOOHOCTEH M BO3MOXKHOCTEH. B cOOTBETCTBMM C 3TUM IepBas MOMOLIb
JEeTUTCS Ha HEKBATM(HUIMPOBAHHYIO, CAHUTAPHYIO U ClieaibHyl0. JKU3Hb M 310pOBbE MOCTPAJABIIETO
YejoBeKa OOBIYHO 3aBUCAT OT OKa3aHMs MEpPBOM MOMOINM JMLIAMMU 0e3 CHEeIHMaIbHOTO MEIUIIMHCKOTIO
o0pa3oBaHUsl — JWIETAaHTaMH; B CBA3M C 3THUM HEOOXOIUMO, UYTOOBI KaXJIOMY TIpaXJIaHUHY OBLIH
U3BECTHBI CYLIHOCTb, NPHHIMIBI, IPAaBWIa W IOCIEJOBATEIbHOCTh OKa3aHWs MEPBOM NOMOIIM. OJTO
HEOO0X0MMO ellle M MOTOMY, YTO OBIBAlOT Clydad, KOIJla MOCTpasaBIIEMy MPUXOAUTCS OKa3bIBaTh
MIEPBYIO MIOMOIIb CAMOMY c€0€; ITO TaK Ha3bIBAEMask «CaMOIOMOIIbY.

CymHOCTh MEpBOM MOMOINM 3aKIOYAETCAd JajlbHEHMIIEro BO3ACHCTBHUA TPaBMUPYIOLIUX
(bakTOpOB, MPOCTEHIINX MEPOTPUATHIA U B 00ECTIEUEHUN CKOpEHIIel TpaHCIOPTUPOBKU MOCTPAAABIIETO
B JeueOHoe yupexjeHue. Ee 3amada 3akiarodaeTcs B MpeayNpekI€HUH OMACHBIX MOCIEICTBUN TpaBM,
KPOBOTEUEHHH, MHPEKINHA U 1I0KA.

Bunbl nopaskeHuii U reppas IOMOILb [IPU HUX:
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Qorcocu

OxoramMu Ha3bIBAIOT MOBPEXKACHHUS TKaHEW OpraHuM3Ma, BO3HUKIIHUE B PE3YJIbTaT€ MECTHOTO
BO3JICUCTBUSL BBICOKOM TeMmepaTrypbl (TEPMHUYECKHE OXOTH), XUMHUYECKUX BEIIECTB (XUMHUYECKUE
05KOTH), SJIEKTPUUYECKOTO TOKA (IJIEKTPUUECKUE 0XKOTH ), MOHU3UPYIOLIET0 U3Ty4eHUs (JIy4eBbI€ OKOTH).

Tepmuueckue O0XXOTM BBI3BIBAIOTCS  IUIAMEHEM, TOPSYMMH OKHAKOCTSIMH WJIM  TapoM,
BO3JCMCTBUEM PACKAJICHHBIX MPEIAMETOB. XMMHYECKUE OXKOTH — JECHCTBUEM E€IKHX LIETOYEH, KPEIKUX
pacTBOpPOB KHUCIOT, 1HOJA, MAapraHIIOBOKHCIOrO Kamus u T.1. OCOOCHHOCTBIO AIIEKTPUYECKHX O0’KOTOB
SIBJISIETCS

JIOTIOJIHUTEIbHOE ~ TOPAKEHHE  DJIGKTPOMATHUTHBIM  TOJIEM  BHYTPEHHHX  OPraHoB
(anextporpaBma). JlyueBble 0KOTHM MOTYT OBITh BBI3BaHBl MH(PAKPACHBIM, YIbTPa(UOJIECTOBBIM HIIH
WOHU3HUPYIONIUM H3JIy4eHUEM, MPU 3TOM BCErja €CcTh M OoOIlhe M3MEHEHHs B OpraHu3Me (JIydeBas
007e3Hb). TspKecTb OXora 3aBUCUT OT TIyOMHBI M Iomanud nopaxenus tena. [lo rioyOuHe oxorm
JEJISITCS] HA YEThIPE CTETICHHU:

I crenenp xapaktepusyercs MOBPEXKICHUEM CaMOTO IMMOBEPXHOCTHOTO CJIOS KOXKH (MUAEPMHUCA),
COCTOSIIIIETO W3 DIHUTEIUATBHBIX KJIeTOK. [Ipu 3TOM TMOSBISIETCS MOKPACHEHHE KOXXKM, HEOOJIbIas
MIPUITYXJIOCTh, COTPOBOXKIAIOMIAsiCs O0J€3HEHHOCThI0. Yepe3 nBa — TpuU JHS OTH  SBICHUSA
CaMOCTOSITEIFHO MPOXOIAT, U TMOCTE 0KOTa HE OCTAeTCS HUKAKUX CIIEIOB, MCKIIOYas HE3HAYUTEIIbHBIN
3y/ U LIENYIIEHNUE KOXH.

I crenmenp oTaMyaeTcs oOpa3oBaHUEM MYy3bIpeH C IKENITOBATOM JKUAKOCTbIO Ha (oHe
MOKpacHeHUs KOxH. [1y3pIpu MOTYT 00pa30BBIBATHCS Cpa3y MOCIE 0XKOTa WA CITyCTS HEKOTOPOE BpeMsl.
Ecou my3eipu jomaroTcsi, TO OOHaXKaeTcsl sSpPKO-KpacHas dSpo3us. 3aXUBJICHUE TPH DTON CTENCHH
nporcxoauT o0braHO K 10-12 mHIO 6€3 00pa3oBanus pyOIIoOB.

III cTeneHp 0KOTOB XapaKTepu3yeTcs: OOJbIIEH MTYOMHOW MOPaKeHUS C OMEPTBEHHUEM TKaHEH
(HEexpo3) m oOpazoBaHWEM O0KOTOBOTO cTpymna. CTpyn MpeAcTaBisIET cOO0M CyXyl0 KOPKY OT CBETJIO-
KOPUYHEBOTO [0 MOYTH YEPHOIO IIBETA; MPHU OILIMAPUBAHUM K€ CTPYN OBIBA€T MSTKUM, BIIAXKHBIM,
OenecoBaro-ceporo mBeta. Bwimensior IIIA cremeHb, TMpU KOTOPOH COXPaHSIOTCS AIUTEIHAILHBIC
AJIEMEHTBI KOXKH, SIBIIAIOIIMECS MCXOJHBIM MATEPUAIOM JUISl CaMOCTOSATEIBHOTO 3a’KUBIICHUSI PaHbl, U
IIIb crenens, mpu

KOTOpOil BCE CJIOM KOXH TMOJHOCTBIO MOrubaroT ¥ 00pa3oBaBIIasCs 0XKOrOBas paHa 3a’KUBaeT
MOCPEJCTBOM PYOIIeBaHHUSI.

IV creneHb 0KOroB COMPOBOXAAETCS OOYIJIMBAHUEM KOXU IMOPAXKEHUEM TITyOxKenesKalinx
TKaHE — TOJKOXHOW >KMPOBOM KJIETYATKU, MBI UM KocTed. Oworu I[-IIIA cremenn cuuTarorcs
noBepxHocTHbIMU, a oxoru IIIb-IV cremenn — rimybokumu. TodHO OmNpenenuTh CTEHNEHb O0Oora
(ocobenno ornmuuuth I[IIA ot IIIb cremenn) MOXHO TOJBKO B METUIIMHCKOM YYPEXKACHUU MPH
MCIOJI30BAHUU CHEIHABHBIX JUArHOCTHYECKUX MPOO.

Jis  mpuOIU3UTENBHOTO ONpeAeNieHus] IUIOMIAAN TMOPAKEHHOW IMOBEPXHOCTH MOJIB3YIOTCS
"MmpaBWJIOM JIAJOHH'": TUIOIIAAb JIAJIOHW IOCTPAJABIICTO MPUOJM3UTEIBHO paBHAa 1% OT mIIomAIN
MMOBEPXHOCTHU €r0

tena. Jyig B3pOCIbIX JIOAEH KPUTHUECKUM COCTOSTHUEM CUMTAETCS TOTaJbHBIN oxor I crenenu,
05KOTH

[1-IITA crenenu 6omee 30% MOBEpXHOCTH Tema (XOTs MPU MPABUIBLHOM JICUEHUHU CHACAIOT )KU3Hb
u npu oxorax 6onee 60%). Onacen s >kU3HU T1yookuit oxor 10 — 15% noBepxHOCTH Tena, a Takke
0’KOTH JIUI[a, BEPXHUX JBIXATENbHBIX MyTeH U MPOMEKHOCTH. [Ipu 0OIIMPHBIX MTOBEPXHOCTHBIX 05KOTaX U
riyookux oxorax Oonee 10% TOBEPXHOCTH Tela BBICOKA BEPOSTHOCTH PAa3BUTHUSL OXKOTOBOTO IIOKA,
MPUYMHAMU KOTOPOTO SIBIISIOTCS CHJIBHBIM 0OJEBOW CHHIPOM M OojblIas MOTeps >KUIKOCTH dYepe3
05KOTOBYIO TIOBEPXHOCTb. /[ 3TOr0 COCTOSIHMSI XapaKTEpHO HapacTaHUE 3aTOPMOKEHHOCTH BCJEN 3a
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KPaTKOBPEMEHHOM CTajueld BO3OYKICHHS, YENOBEK 350HET, ero MydaeT >Kaxaa, MyJIbC YdJallaercs,
apTepUaJIbHOE AABJIICHUE 11aaeT, YMEHBIIACTCS MOYEOTICIICHHE.

B 0c000 TsKenmpIX ciydasx NOCTpaJaBIIMi TepsieT CO3HAaHUE, MOYa CTAaHOBUTCS TEMHO-
KopuyHeBOro I1BeTa. OJKOTOBBIM IIOK SBJISETCS IEPBOM CTaaueil 0XOroBoil OoJie3HW W Bcerja
MPEACTABIISIET ONACHOCTh JUISL JKU3HM IIOCTPAJNABIIEro, JIEYUTH €r0 MOYKHO TOJIBKO B YCIOBHUAX
CTallMOHAapa.

Ilepsas nomowb npu MmepMu4ecKux 0Hco2ax.

Ecim Ha Bac ropur oiexnaa, Bl JoMa, HE Oermrte B BaHHY HJIM K COCEAsSM, HE TepsiiTe
JparolieHHble MUHYTbl. YeM [oJbllie TOPUT OJEXKJa, TeM OoJblle CTENEeHb OXora OyAeT MOTOM, TeM
00JIBIIIE TTPOIICHTOB

MIOBEPXHOCTU KOXH OyJeT noBpexaeHo. M ecnu 3aropenach oAexkaa, HU B KOEM C1y4ae HE CTOUT
0exaTh — OT ITOTO OHa pasropurcs emie Oosibmie. Eciu moa pykod €CTh €MKOCTh C XOJIOJHOW BOJIOH,
TOTJIa MOKHO MOTYILIUTH IJIaMsl, BBUIUB €€ Ha ceOs. Eciu jxe HeT, To B epBylo ouyepeb Halo COPOCHUTH C
ce0sl TopsIIyl0 ONEXKIy JUOO JATTE€ Ha MOJ, M, NepeKaThlBasCh MO MOJy, COUTh IUIaMs Ha OJEXKJAE U
OKOHYATEJIbHO €ro IOTYHIUTh. ECaM BBl XOTHTE NOMOYb TOPSIIEMY 4YEJIOBEKY, TO OCTAHOBMUTE €TO,
HaOpOChTE Ha HETO MaNbTO, MUPKAK, TOKPHIBATIO (HEOOXOAMMO MEPEKPHITh MIIAMEHH JOCTYI K BO3IYXY)
Wi oOJieliTe TOPSIIYI0 OJEXKAY BOJOM, 3acChIIbTE€ MECKOM WM 3aCTaBbTE€ YEIOBEKAa TYIIUThH IUIAMS
nepexarbiBasch 1o 3emiie. Korga miamst couto, nocrpaiaBiieMy HeOOX0AUMO OKa3aTh NEPBYIO MOMOIIb.
Crnenyet cHATH OOTOPEBIIYIO OJIEKAY, TaK KaK OJIeXkAa MOTJIa MPUIKUIIHYTh K TeJy, €€ He HY>KHO CPbIBaTh
u 0o0pbIBaTh, CIEAYeT aKKypaTHO cCpe3aTh HOXKHHULAMHU. 3aTeM HEeOO0XOJMMO HaJO0XHUTh CTEPHIIbHYIO
MapJIeBYyI0 TOBSI3KY WJIM U3 JII0OON YHCTOM TKaHH, OKa3aBIleWcs MOJ pykoM (IUIaTok, marepyaras
canderka u 1.7.). Ecau oxxor oOmuMpHSBI, TO ciaelyeT 3aBepHYTh IOCTPaaBIIEro B YUCTYI0 TKaHb. [locie
OKa3aHMsI IEPBOI MOMOIIH MOJYYHUBIIEMY OKOT YEJIOBEKY B 0053aT€IbHOM MOPSAKE BBI3BATh CKOPYIO

nomomp. Ecimm B pesynpTaTe 0OKOra MHOSIBWINCH ITy3bIpH, HH B KOEM Cllydae HENb3s HX
IIPOKAJIBIBaTh. TaKKe KaTErOPUUECKH 3alpeliacTcss CMa3bIBaTh OKOTH SIMYHBIM JKEITKOM, ITOACOTHEYHBIM
MacJjioM, Ma3siMH, IOCBINIaTh MOPOLIKOM, CMa3bIBaTh OOOKEHHOE MECTO MAacioM, JETCKHUM KpPEMOM,
XO39MCTBEHHBIM MBUIOM U T.J., TAK KaK OHHM CIOCOOCTBYIOT 3arpsI3HEHHIO 000XKEHHOI MOBEPXHOCTH U
3apakeHUI0 MH(EKLIUSAMH, a TakKe MPHU 3TOM BbI TOJIBKO 3aMEUINTE TEIUIOOTAAdy, a, CIEJI0BaTEIbHO,
YBEJIMYUTE IUIOIIAb M MIyOuHy nopaxeHus. O0JenuxoBoe Macjio U pa3IMyHble Ma3d 0 Ha3HAUYEHUIO
Bpaua MCIOJIb3YIOTCA Ha 0oJiee MO3JHUX CTAIUSIX JICYEHUs, T.K. OHU YCKOPSIOT 3aKHUBJIEHHUE 0XKOI'OBOTO
nedekra. [loctpanaBimieMy HeOOXOOUMMO HUTH OoJibllIe XUAKOCTH. Jlo mpue3na CKOpoW MOMOIIH, Yy
MOCTPAJIaBIIEr0 MOKET MOSBUTHCS 03HOO, TOTAa €ro He0OXOAUMO COIPETh: YKPONTE TEIUIBIM OJEsIIOM, U
naite BeIUTh 100 rpaMMOB BHMHA JUIsl CHATHUS 0O0JIEBOrO IIOKAa M CTpecca. Bpau mpuener v HazHAuUT
neueHne. Eciau Bbl 000XKIIMCH TOpSYMM YTIOTOM, 33J€7M KaCTPIOJI0, MPUKOCHYJIUCh PYKOH K
pacKaJeHHOMY JBMTaTeI0 WM OOJIMINCH KPYThIM KHUIISITKOM, MAacjioM, B OOIIEM, CHJIBLHO Pa3orpeToit
KHUJIKOCTbIO, TO IIpaBWIa OKa3aHWs TMEpBOH MoOMOLM ciexyoue. Bo-nepBblX, 000ACKEHHYIO
IIOBEPXHOCTH KOXKU CJIEyeT OKYHYTh B XOJIOJHYIO WJIH NIPOXJIAJHYIO BOAY, IOAEPKATh IO BOJLOW MUHYT
10-15, mis oTBeNeHMs JIMIIHErO TeIUla M3 TKaHU. BO-BTOPBIX, HAJOXKHUTh YUCTYI0 MAapJIeBYIO WM
TKAaHEBYIO MOBs3Ky. 1, B-TpeTbUX, BbI3BaTh CKOpPYIO nomouls. IIpu oxore napoM nocrpajgaBIiiero Hy»HO
cpa3y ke OOJMTh XOJIOJHOW BOJIOHM, a 3aTéM OYEHb OCTOPO’KHO CHSTH OJICKIY, TaK KaK BMECTE C Hel
MO’KHO MOBPEUTH LEJIOCTHOCTh 000K KEHHONW KOXKM U TKaHU. Oy JKe Jydllle pa3pe3aTb HOXKHULIAMU
U yOAJIATh 10 4acTaM. IIpu oxkorax mepBoy CTEIEHHU, KOTOPBIE XapaKTEPU3YIOTCS TOJIBKO MMOKPACHEHUEM
1 00JIb10, IOCTaTOYHO MOCJE OXJIAKICHNUS CMOYUTH 000XCKEHHOE MECTO BOJAKOMN, HAJIOKEHHUE TOBS3KU HE
oOsi3arenbHo.  [Ipym  rmyOokMX M OOIIMPHBIX  OXKOrax HEOOXOJMMO  JaTh  IOCTPaJaBIIEMy
o0e30ommBarolee, YKyTaTh, AaTh TEIUIOE MUTHE, JKEJIATENbHO — ILIENIOYHOE (MUHEPAIbHYIO BOJY HIIU
pacTBop Y2 yaiiHOM JTOKKH cO/bI U 1 YaliHOU JI0’KKH ITOBAapEHHOM COJIM Ha JIUTP BOJBI).
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Henp3s nmpukinaapiBaTh HATYpaIbHBIN JIea K 000%OKEHHOHW KOXKe, TaK KaK 3TO MOXKET MPUBECTH K
OMEPTBEHUIO KJIIETOK KOKH U HE BOCCTAHOBJICHUIO UX B JAJILHEHUILIEM.

[IpaBuna oka3aHus NEpBON MOMOLIM [IPU MOPAKEHUU SJIEKTPUUECKUM TOKOM: TJIABHOE, BBIBECTU
MOCTPAJIAaBIIETO M3 30HBI BO3ACHCTBUS TOKa — OOECTOYUTH HCTOYHUK MOpPaKEHHs MO0 OTTAIIUTh
YeJloBeKa C MOMOIIBI0 JII000T0 MpeaMera, He MPOBOMISAIIETO 3JIeKTpUUecKuil Tok. Jlamee HeoOXoauMo
CJIEIOBATh TEM K€ IIpaBUiIaM OKa3aHUs NEPBOU IIOMOIIM, YTO U NP TEPMUYECKUX OKOTaAX.

XHWMHUYECKHUE OKOTH.

Bo-nepBbIx, nepesn TeM, Kak OKa3bIBaTh MEPBYIO MOMOIb XUMUYECKUX O0KOTaX, HY)KHO CHSTb
MIPOMUTAHHYI0 XUMUYECKHMHU BEIIECTBAMU OJIEKTY.

Bo-BTOpBIX, 0OMIBHO MPOMBITE 000XKEHHBIE YUAaCTKH Tella MoJA CTpyeil Boasl B TeueHue 10-15
muH. HO! Kareropuuecku, 3T0ro Henb3sl Je/1aTh MPU 0KOI'€ HEralleHOW M3BECThbIO, KOTOPYIO CMbIBAaTh
HAaJI0 PACTUTEIBHBIM MACJIOM WX yIAISATh MEXaHUYECKUM ITYTEM.

HeobOxomumo ynamuTe Bce KYCOUKM M3BECTH U 3aT€M HAJIOKUTh MapiieByl0 IOBS3KY.
XUMHYECKHE BellecTBa HEOOXOJMMO MMEHHO CMbIBaTh IMOJ CTpyed BOJbI, @ HE NBITaThCS YIAIUTh
casipeTkamMy, TaMIIOHAMH, CMOYEHHBIMH BOJIOM, C MOPaKEHHOTO y4acTKa KOKHM — TaK Bbl elle OoJibIie
BTHPAETE XMMUYECKOE BEUIECTBO B KOXKY.

B-Tperbux, HEOOXOAMMO 3HaTh, YTO MPHU OKA3aHUU MEPBOM MOMOIIM MPH XUMUYECKHX 0XKOrax
BXOJWT HEUTpaNu3amus JACUCTBUS XUMUYECKUX BEHIeCTB. ECiM BBl 000XKIIIUCH KUCIOTOH — MPOMOMTE
MOBPEKJICHHBIH y4acTOK KOKM MBUIBHOM BOJOM uiu 2 % pacTBOpoM MHUTHEBOM conbl (310 1 waitHas
JIO’KKa TUTBEBOM COJBI HAa 2,5 cTakaHa BOJBI), YTOOBI HEHTPAIHM30BaTh KHUCIOTY. ECIM BBI 000XKIIHCH
1eJI0YbI0, TO MPOMOMNTE MOBPEXKAECHHBIN y4aCTOK KOKH PACTBOPOM OOPHON MIIM TUMOHHOM KHUCIIOTHI.

B-4eTBepThIX, HATIOKUTH CYXYI0 MapJeBYIO WIN TKAaHEBYIO MOBA3KY M OOpaTUTHCS K Bpauy.

Ho ecnu Bapyr Bbl mpoBOAMIIM ONBITEL ¢ POCHOPOM U B pe3ysbTaTe €ro MomajaHus Ha KOXKY
MOJIYYMJIM OXOT, TO €ro MOKHO HeWTpanu3oBath 5% pacTBOPOM MEIHOIO Kynopoca (CepHOKHCIION
mean). Ho menHblll Kymopoc B amTekax HE MPOJAIOT, €r0 MOXHO HAWTH TOJBKO B CIELUAIBHBIX
MarasuHax.

ITosTOoMy ecnu TakOBOTO y Bac MOJ PyKOHW HE OKa3aJocCh, TO IPU TAKOM XHMHUYECKOM OKOTe
HE00X0/AMMO HEMEUIEHHO O0paTUThCA 3a MOMOUIbI0 K Bpauy. OOBIYHO, B OOJIBHUIIAX COAEPIKATCS BCE
HeoOXO/JMMBbIE€ JIeKapcTBa IepBoil HeoOxoaumocTu. JlanbHelllee JeYeHHe OXOroB IPOBOJIUTCA B
MEIULMHCKOM YydpexaeHHH. CyniecTByeT HECKOJIBKO METOJOB JICUEHHUS O0’KOrOB, OJHAKO 3/1€Ch MBI
IIPUBEJIEM TOJIBKO caMble OOIIME CBEJECHHUS O TaKTHUKE BEIEHHsI O0’KOTOBBIX OOJbHBIX. OHHM MOTyT
IIPUTOUTHCA B Cllydae, €U J10 JIe4eOHOT0 YUpEKICHUs cpa3y 100paTbes OyeT HEBO3MOXKHO.

O meronax, IPUMEHUMBIX TOJBKO B JIEUEOHBIX YUPEXKJEHHSIX, MbI 37€Ch He ynomuHaeM. Koxa
BOKPYI O0KOra o00pabaTbhlBaeTCsi AaHTUCENTHUKOM, YIAISIOTCA WHOPOJHBbIE Tejla M OTCIOUBLIMHCA
SMUAECPMHUC.

Kareropuueckn 3ampemiaercs BCKpBIBaTh IIy3bIpH CaMOCTOSITEIbHO /10 OOpalleHus B
MEIULMHCKOE YUpEkKACHUE, T.K. 3TO MOXKET MPUBECTH K MHPULUPOBAHUIO paHbl. Jlanee JeueHne 0)X0roB
MIPOBOJIAT 3aKPBITHIM MIJIM OTKPBITHIM CIIOCOOOM. 3aKpBITHIM cIOcOO OCHOBAaH HAa MPUMEHEHUU IMOBSI30K C
pa3IUYHBIMU JIEKAPCTBEHHBIMU BemiecTBamu. [Ipu oOmupHbIX oxorax I cremenu u oxorax Il cremenn
HaK/IaJbpIBalOT MazeBble MoBsi3ku. Mcmonbdytor 0,2% dypaunnuHoByo Masb, nepmaszuH (1% kpem),
neBocyab(paMeTakanH, CAHTOMUIIMHOBYIO 3MYJbCHI0, «Oa30ib» U JIp. KOMOMHUPOBAHHbIE MpeNnaparsl, B
COCTaB KOTOPBIX BXOJHT, KaK IpaBWJIO, JEBOMHUIIETHH, OOJENUXOBOE MAacilio M Jpyrue BelIeCTBa,
YCKOPSIIOIIME pereHepaluio TkaHel (maHToTeHoBas kucinoTa B «[laHTeHone»; HadTanaH, KOMIIOHEHTHI
MTYETTMHOTO BOCKa U 3(upHble Macia B 6anb3ame «Crnacarenb» U T.1.). CMeHa HOBS30K — KaK/ble 2-3 JHS.
Ecnu e npou301110 HarHOEHUE, Ma3eBble MOBSA3KH 3aMEHSIOT Ha BJIAYKHO-BBICBIXAIOIIME C PACTBOPAMHU
aHTHCenTUKOB ((ypaunius, xuoprekcuaud u ap.). I[Ipu oxorax IIIA crenenn HeoOXOAUMO COXPaHATh
CTPYIl O T€X IOp, IIOKAa OH HE OTTOPIHETCS CaMOCTOATENbHO. I103TOMy Ha 0XOrM ¢ CyXuM CTpPYIIOM
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HAaKJIaJIbIBAIOT CYXHE aCENTUYECKUE MOBSI3KH, a IIPU HAIUYUHU BIIAXKHOTO CTPYyNa — BJIAXKHO-BBICHIXAIOIIHE.
[locne otropkeHust crpyna Ha 2-3 HeAele W NpPHU OTCYTCTBUM THOWHOTO OTAEISIEMOro JI€YEHUE
MIPOJIOJKAIOT Ma3eBbIMU TMOBS3KAMU JUISI YCKOPEHHS 3akuBlieHUs. [Ipu TIIyOOKMX OKOTax MECTHOE
JICYEHNE HAIPABJIEHO HA YCKOPEHHE OTTOP)KEHUsI OMEPTBEBIIMX TKaHel. CHavalia UCIOJIb3YIOT BIaKHbIE
MOBSI3KM C aHTUCENTHKAMH, a 3aT€M IMOBS3KH C MPOTECOJUTUYCCKUMHU (DEPMEHTAMH W CATUIIUIOBON
Ma3blo, KOTOpbIE PACIUIABJISIOT CTPYNl U YCKODPSIIOT ouuiieHue paHbl. [lolHOCTBIO OuMIlEHHAas paHa
MOJrOTOBJICHA K XUPYPTUUECKOMY ATaly JICUCHUsI — KOKHOMU rtactuke. [Ipu oTkpeITOM crioco6e JieueHus
MOBS3KM HE HakIangpiBaloTcsa. (OKOTOBYIO  IMOBEPXHOCTb  00palaThIBAIOT  AHTUCENTUKAMU  C
KOAryJupymIUMU  (BBICYIITUBAOIINME) cBoicTBaMu (5% pacTBOpOM MapraHilOBKH, CHUPTOBBIM
pacTBOpPOM OpPMILTHAHTOBOTO 3€JIEHOTO W JIP.) U OCTABIISIOT OTKPBITOM IS YCKOpEeHHS (POPMHUPOBAHUS
CyXOTO CTpymHa. DTOT METOJl HMCIOJB3YeTCS B CHEIUAIBHBIX OXOTOBBIX Nalarax C TEIJIbIM, CYXHM
CTEPHUJIBHBIM BO3YXOM.

be3 moBs30k Takke jedar OOBIYHO OXKOTH JIMIIA, TPOMEKHOCTH — B TE€X MECTax, IJe MOBI3KH
HaJIOKUTh TIpoOemMaTudHoO. [Ipu 3ToM 000K KEHHYIO TTOBEPXHOCTh CMA3bIBAIOT Ma3bl0 C AaHTUCENITHKAMU
(cuaTOMUITMHOBAS, (DypallUIUHOBAS U JIp.) 3-4 pa3a B JICHb.

Conneunviii oxcoe

[locne nnutenpHOrO mpeOBIBaHUS Ha COJHIE KOKa, HE 3allMIIeHHas OACKIOW, WIIH,
COJIHIIE3AIIUTHBIM KPEMOM, CHUJIBHO KPACHEET, U B UTOTE MOJY4YaeT COJHEUHbIN 05kor. HacTo COMHEUHBIH
OKOT' JIOTIONIHsIETCsT o0lMM meperpeBaHueM Tena. Kakue ke mpaBuiia oka3aHMs IEPBOM MOMOIIU B
JTAHHOW cUTyaluu?

[Ipu comHeyHOM O0KOT€, BO-TIEPBBIX, HEOOXOAMMO MPHUHATH XOJOJHOW WM MPOXJIAJHBIN YII.
Ecnu nocrpanaBminii He B COCTOSIHUM CaMOCTOSITENIBHO MPUHATH YL, €r0 ciIeayeT OOMBITh XOJOJHOM
BOJIOW. Bo-BTOpPBIX, HEOOXOAMMO MHUTh MHOTO XUAKOCTH (4Yaif, MOJIOKO, MODPC) Al BOCCTAHOBJICHMS
OanmaHca BOJABI B opraHu3Me. B-TpeTbux, B YHMCIO METOJOB OKa3aHHs MEPBON MOMOIIM MPU CHIIBHBIX
COJIHEYHBIX 0KOTaX, CMa3aTh KOy OOPHBIM Ba3eIMHOM WJIU CAETIaTh KOMIIPECC U3 PacTBOpPA KaJleHIYIbI.
Kanenmyna — 310 nekapcTBEHHOE pacTeHWE, HACTOWKAa KaJIGHIYJbl MpoJacTcs B J00O0# amrteke. Jlis
KOMIpecca HEOOXOIMMO pa3BECTH HACTOWKY KaJCHAYJIBl B XOJOAHOW Boae B mpomnopumu 1:10. B-
YEeTBEPThIX, €CIM MOJAHAJIACh TEeMIEeparypa, HeOOXOIUMO BBIIUTH KapoMOoHWXkarolee cpeactBo. Eciu
MOCTpaJaBIINi C OOIIMPHBIM 0KOrOM, TO CIEAyeT BbI3BaTh Bpaua. Bpau BBenmer oGe3boimBaroriee
CPEICTBO U HA3HAYUT JICUCHUE.

Kposomeuenusa

KpoBoTeueHnem Ha3bIBalOT MOTEPIO KPOBH OPraHU3MOM U3 MOBPEKICHHOTO KPOBEHOCHOTO
cocyza.

KpoBp mpencraBmsier coboif  OHMONOTMYECKYIO TKaHb, O0OECHEUYHMBAIONIYI0 HOPMAaJbHOE
CylecTBOBaHHe opranu3ma. Koln4ecTBo KpoBH y MYKUUH B CpPEeHEM OKOJIO 5 J, y JKeHIHH — 4,5 1,
55% oObema KpoBH cocTaBiseT miuasma, 45% — KpOBsSHbIE KIETKH, TaK HaszbiBaeMble (OpMEHHbBIC
AJIEMEHTHI (SPUTPOLMTHI, JIEHKOIUTHI, TPOMOOIUTHI U 1p.). KpoBb B opraHu3Me 4eloBEeKa BBHIMOIHSET
CIIOXHBIE U MHOrooOpasHbie (yHkuuu. OHa cHabKaeT TKAaHU U OPraHbl KUCIOPOJOM, MUTATEIbHBIMU
KOMITOHEHTaMU, YHOCHT OOpa3yIolifecss B HUX YIJIEKHCIOTY U MPOAYKTH 0OMEeHa BEIIeCTB, JOCTaBISIET
UX K MIOYKAM M KOXK€, 4epe3 KOTOPBIE 3TU TOKCHUECKHUE BEIIECTBA YAAIAIOTCS U3 oprann3ma. JKu3HeHHas,
BereTaTHBHAsl (PYHKIMS KPOBH 3aKIFOYAETCS B HEMPEPHIBHOM MOJJIEPKAHUU MOCTOSIHCTBA BHYTPEHHEH
Cpelsl OpraHu3Ma, JIOCTaBKE TKaHSIM HEOOXOJUMBIX KM TOPMOHOB, (DepMEHTOB, BUTAMHHOB,
MHHEPATBHBIX COJIEN U SHEPreTUYECKUX BEIIECTB.

Opranusm denoBeka 0e3 0COOBIX TOCIEACTBUN MEPEHOCHT YTpary Toybko 500 M1 KpOBH.
Hcteuenne 1000 Ma KpoBH YK€ CTAaHOBUTCS ONAcHBIM, a otepst 6osee 1000 M1 KpOBH yrpoxkKaeT KU3HU
gyenoBeka. Ecnu yrpaueno 6osee 2000 MI KpOBH, COXPAHHUTH KU3Hb 00ECKPOBICHHOMY MOXHO, JIHIIIb
MpU YCJIOBHHM HEMEIJIEHHOTO U OBICTPOrO BOCIIOJIHEHHUS KpoBomoTepu. KpoBoTeueHue W3 KPYIMHOTO
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apTEepUANBHOTO COCYZla MOXET IMPHUBECTH K CMEPTH YK€ uYepe3 HecKoJbKO MHHYT. llostomy moboe
KPOBOTEUEHHE JOJDKHO OBITh, MO BO3MOXKHOCTH, OBICTPO M HAJAEKHO OCTaHOBiIeHO. HeoOxomumo
YyUUTBIBaTh, 4TO JAETH M JHIA IPEKIOHHOrO Bo3pacTta, crapume 70-75 5er, IUI0OXO MEpPEeHOCAT U
CPaBHUTEIBHO MAIIYI0 IIOTEpPH0 KpoBU. KpoBoTeueHMe HAcTynmaeT B pe3ylbTaTe HApYLICHUS LEIOCTH
Pa3IMYHBIX KPOBEHOCHBIX COCY/IOB BCIICACTBHE paHeHUs WM 3a0oneBaHus. CKOPOCTh MCTEUCHHUS KPOBU
¥ WHTCHCHUBHOCTH €r0 3aBUCAT OT XapaKTepa M BEJIWYHHBI COCYIa, OCOOCHHOCTEH €ro MOBPEKICHUS.
KpoBoTeueHuss ObIBalOT HEPEAKO NPHU TUIEPTOHUYECKOM, S3BEHHOM, Jy4€BOW M HEKOTOPBIX JIPYIHX
00J1e3HIX. DTH HETPABMATUYECKUE KPOBOTEUEHUS MPOUCXOIAT U3 HOCA, pTa. V3MuBIIAsCS KPOBb MOXKET
CKOIIUTHCS B IPYAHOM MOJIOCTH, OpraHax >KMBOTA.

B 3aBucmMocTH OT BHJAa NOBPEKICHHOTO COCYyAA pa3iMyaloT apTepUaIbHOE, BEHO3HOE,
KalWUISIPHOE U I[ApeHXUMAaTO3HOE KpoBOTe4YeHMs. Eciaum KpoBb U3IMBAETCS HapyXkKy depes
MOBPEKJCHHbIE TKAaHWU, TO TOBOPAT O HApPY)KHOM KpoBOoTeueHuu. Ecim ke KpoBb H3IUBAETCS BO
BHYTPEHHHUE IOJIOCTH, B MPOCBET MOJbIX OPraHOB WJIM MEXAY TKaHSIMM, HMEIOT B BHUJY BHYTpPEHHEE
KpoBoTeueHue. [IpuunHON KpoBOTE€UEHMS] MOTYT OBITh HE TOJIBKO pa3jMYHblE pPaHEHUS WIH JIpyrue
MOBPEXKJICHUS, HO U pa3JInyHble 3a00JI€BaHNsI BHYTPEHHUX OPraHOB: JIETKUX, XKEJyIKa, KUIIEYHUKA U JIp.
ApTtepualibHOE KPOBOTEUEHHE, SBJISIOIIEECs Hanbojee OMacHbIM, BO3HUKAET IPU HMOBPEXACHUU Oosee
WIM MEHee KPYIHBIX apTepuil U XapakTepus3yercs TeM, UYTO M3 paHbl CHJIBHOM TOJYKOOOpazHOM
(mynbcupyromieit) cTpyeil BhITekaeT KpoBb ayioro 1Beta. IloBpexaeHne KpymHbIX apTepuil (OeapeHHOH,
IJIEYEBOM U JIp.) IPEICTABIISIET OMACHOCTD JJIS )KU3HH.

Benosnoe kpoBoteueHue. [Ipy BEHO3HOM KpOBOTEUEHHHM KpPOBb TEMHO- KpacHas, TedeT
MEJUIEHHO, HETpepbIBHO. BeHo3HOE KpOoBOTeUeHNE MEHee MHTEHCHBHOE, YeM apTepUalbHOE, U MO3TOMY
peke HOCUT yrpokaronuil xapakrep. OIHaKoO IIPU PAHEHUHU BEH IIEU U IPYJAHOMN KIETKA UMEETCS Ipyras
(Hepeko cMepTellbHas) OIACHOCTb: BCIEICTBHUE, TOTO, YTO JABJICHHE B 3THUX BEHAX MOXKET ObITh HHKE
aTMOC(EpHOro, TO B HUX B MOMEHT BJOXa MOXET IONAacTh BO3IYLIHBIH Iy3bIpb, KOTOPBI B CBOIO
ouepeb MOKET BbI3BATh 3aKyNOPKY MPOCBETa KPOBEHOCHOTO COCYya — BO3IYIIHYIO SMOOJIHIO U CTATh
MPUYUHON MOJIHUEHOCHOM CMEPTH.

KannmigpHoe KpOBOTEUEHHUE SBISETCA CIEICTBUEM IOBPEKICHUS MEIbYaMIINX KPOBEHOCHBIX
COCYJIOB (KalMJUIAPOB) M XapaKTEpU3YeTCs TeM, YTO M3 BCEH MOBEPXHOCTU PAaHbl COUUTCS KPOBb, IO
LBETY CPEIHAS MEKIY apTepHAIbHON Y BEHO3HOM.

[TapenxumaTo3HO€ KpOBOTEUEHHE HaOMIONAeTcs IMpU IMOBPEXKAEHUM TaK Ha3bIBAEMBIX
[IAPEHXUMATO3HbIX OpraHoB (NE€YEeHb, CEJEe3€HKa W Jp.) MU SBISETCS, MO CYIIECTBY, CMEUIaHHBIM
KpoBoTeueHueM. KpoBoTedueHHe W3 KanWwUIIpOB M MEIKHX COCYZOB 4allleé BCEro CaMOIPOU3BOJIBHO
OCTaHaBJIMBACTCS B OJMKaWIIMEe MUHYThI, TaK KaK B IPOCBETE MOBPEXKJCHHBIX COCY/AOB, BCIEICTBHE
CBEpPThIBAaHUS KPOBH, OOpPa3yrOTCs KpOBSIHbIE CTYCTKH (TpOMOBI), 3aKylOpPHBAIOLIME KPOBOTOYALIMIA
cocyn. OHaKo IpU MOHUKEHHOW CBEPTHIBAEMOCTH KPOBH (JIydyeBast 00J1€3Hb, TeMO(QUIINS) TOBPEXKACHHUE
Ja’ke HeOOJIBIIMX COCYJOB MOXET BbI3BAaTh BEChbMa JJIUTEIbHOE, a MHOTJAa U ONacHOe Ui JKU3HHU
KpOBOTEUEHHE U KpoBomoTepro. Cepbe3Hble MOCIEACTBUSA, @ MHOI/A U OOJbIlas OMAaCHOCTh CHIIBHBIX
KPOBOTEUEHUI M OOMJIBHBIX KPOBOMOTEPh Ul OpraHM3Ma JUKTYIOT OJHY M3 TJIaBHBIX 3a7ay NEepBOM
IIOMOIIY TP PAHEHUAX — OCTAHOBKY KPOBOTEUEHHUS M JMKBUIALMIO €r0 IOCIEICTBUH, T. €. OCTPOU
KpoBoroTtepu. Paznuyaror BpeMeHHYI0 (IpeABAPUTEIbHYI0) U OKOHYATEIbHYIO OCTAHOBKY KPOBOTEUEHHUS.

BpemenHbIe cr1ocoOBbl OCTAHOBKH KPOBOTEUEHHSI MPUMEHSIOTCS OOBIYHO B YCIOBHSX OKa3aHUS
nepBoil MeaunuHCKOM nomomu. K HUM OTHOCATCS: BO3BBILIEHHOE (IIPUIIOJTHATOE) TOJIOKEHHUE
MOBPEXJICHHON YacTu Teja, MpIKaTHe coCy/a Ha MPOTSHKEHUH, Pe3Koe crubaHne KOHEYHOCTH, JaBsiast
MOBsI3Ka, TAMIIOHA/1a ¥ HAJIO’KEHNE KPOBOOCTAHABIIMBAIOLIETO JKI'yTa.

[TpunoansTOE MOJIOKEHHUE (C TOMOIIBIO MOJIKIIAIBIBAHUS MOIYIIKH U Ap.) MOBPEXKICHHON YacTH
TENa 4Yalle BCEro IPHUMEHSETCS IIPpU PAHEHUSAX KOHEYHOCTEHW, B YACTHOCTH, IPHU BEHO3HBIX
KPOBOTEUEHUSIX.
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Takoe nosjoxeHue LeaecooOpa3HO NPUIATh KOHEYHOCTH JIMILIb I10CIIE HAJOXKEHMS JaBALIEH
NoBsI3KM Ha pany. [IpmwkaThe cocyaa Ha TPOTSHKEHHMH COCTOMT B TOM, YTO KPOBOTOYAIIMHA COCYJ
IIPH>KUMAIOT HE B 00JIaCTU caMOW paHbl, a BbIIlIE Hee (IIPU paHEHUU apTepuil) Win Hke (IpU paHEHUU
BEH), T. €. Ha NPOTHKECHUHM MOBPEKICHHOTO cocyia. Crmoco0 3TOT NMPUMEHSIOT, KaKk MpPaBWIO, MPHU
CHJIFHOM apTepHaIbHOM WM BEHO3HOM KPOBOTEUECHUHU.

[TpmKuUMarOT KPOBEHOCHBIN COCYJ] OOBIYHO B T€X MECTaxX, /e OH PACIOJIOKEH OTHOCHUTEIHHO
MOBEPXHOCTHO M T/I¢ YAAETCS NalbIaMH MPIKATh €ro K MOJUIekAaIei KOCTH, T. €. CIABUTh €TO U 3aKPBITh
npocseT. [IpmwkuMaTh cocyn K KOCTH CIEAyeT HE OJHUM, a HECKOJbKUMH Nanbuamu. s Kaxmoro
KpPYITHOTO apTepHAJIbHOTO COCYyJa UMEIOTCS OIIPEIEIEHHbIE aHATOMUYECKUE TOUKH, TJIe 1iesiecooOpazHee
BCEro IMPOU3BOJUTH €ro mprxarhe. Tak, BHCOYHYIO apTEpUI0 TPHKUMAIOT BIEpEAM MOYKH YyXa,
IJIEYEBYIO apTEPUIO — Y BHYTPEHHETr0 Kpas JBYIJIaBOW MBIIIIBI I1eya (Ouuernca) u T. 1. (puc. 1.1).

Puc. 1.1. Toukn BpeMEHHOTO NepeKaTust apTePUil:

1 — BucouHas;

2 — 3aThUIOYHAS;

3 — mipaBast 001ast COHHAS,

4 — Mo AKITIOYNYHAS:

5 — moaMEIIIeYHas;

6 — meueBas;

7 — nyueBas;

8 — mokTeBas;

9 — GenpeHHas;

10 — mepenusis OoJpeOepIIOBast;

11 — 3agnss GonbiedepIioBas.

Pe3koe (MakcumanbHOE) criubanue KOHEYHOCTH, HApUMep, B JIOKTEBOM WJIM KOJEHHOM CyCTaBax
Py paHEHWH NpPEIUIeYbsi WU TOJEeHU (CTOIbI), MHOTAa OBbIBAET HACTOJNBKO 3(PQPEKTHUBHBIM, UYTO
HEO0OX0IMMOCTh HAJOXKEHUS JKI'yTa OTIagaeT. DTOT MpueM (pe3koe crudaHue) MpUxXoAuTCs ynoTpeoiaTh
U TpU CUIBHOM KpPOBOTEUEHUH W3 PaH, PACIOJIONKEHHBIX Y OCHOBaHHUS (KOpHS) KOHEYHOCTH, KOTI/a
HaJIOXEHHUE KT'yTa HEBO3MOXKHO. B 3TuX ciydasx mpu KpOBOTEUEHHH M3 BEpXHEW KOHEYHOCTU PYKY
(bUKCHPYIOT B TOJIO)KEHHWU JO OTKa3a 3aBEJEHHOW 3a CHHHY, a IpU KPOBOTEUCHHHM M3 HIDKHEH
KOHEYHOCTHU — HOT'Y 3aKpPEIUISIOT COTHYTON U MPUBEJICHHOHN K JKUBOTY (cM. puc. 1.2).

Prec. 1.2, BpeMmcHELE OCTUIHOBKL KPOBOTCYCHERA
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a— MaKCUMaJIbHBIM OTBEICHUEM WJIM MOJIBEJICHUEM BEPXHUX KOHEUHOCTEH K MOSCHUIIE; O — CTHOaHuEeM
PYKHU B JIOKTEBOM CYCTaBe, B — Cri0aHHEeM HOTH B Ta300€PEHHOM CyCTaBe; I — CrHOaHNEeM HOTH B
KOJICHHOM CYCTaBe€.
JlaBsIryto TMOBS3KY B KadyeCcTBE CIOCO0a BPEMEHHOH OCTAHOBKM KPOBOTECUCHHS MPUMEHSIOT

JIOBOJIBHO YacTO MpH HEOOJBIINX KpoBOTeueHUsX. CyIIHOCTh Croco0a 3aKiII0YaeTcsi B TOM, YTO IOCIIEe
CMa3bIBaHUs KPAeB paHbl HOJHON HACTOMKOW HA HEe HAKJIAAbIBAIOT HECKOJIBKO CTEPUIIBHBIX MapJIeBBIX
caneToK, MOBEpX KOTOPBIX KIAAyT JOBOJBHO TOJICTHIA CIIOM BaThl, 3aTE€M BCE 3TO TYrO, T.e. C
ONpE/ICICHHbIM JIaBJICHUEM, NPUOMHTOBBIBAIOT MAapjeBbIM WU APYruM OMHTOM. CaMbIM HaJ€KHBIM
crocoOOM BpPEMEHHON OCTAaHOBKHM CHJIBHOTO apTEPHaIbHOTO KPOBOTEUCHHS SBIIACTCS HAJIOKEHHUE
KpOBOOCTaHABJIMBAIOIIETO KI'yTa HAa TOT WJIM MHOM OTAEN HOBPEXKIAECHHON KOHEYHOCTU — €€ KpyroBoe
neperaruBanue (puc. 1.3). CymecTByer MHOro BHUJOB KPOBOOCTaHAaBJIMBAIOIIMX JKI'YTOB (PE3HHOBBIE,
MaTtepuaTbie U JAp.), HO CaMbIM NPOCTHIM U HanboJjee pacpoCTPaHEHHBIM SIBJISIETCS] PE3UHOBBIN KI'YT

DOcMapxa; IpHU €ro OTCYTCTBUU MOKHO MCIIOJIb30BaTh JIOOOW MOAPYYHBIH MaTepuai: THIIOBYIO
TpYyOKY, IOJIOTEHIIE, pEMEHb, BEPEBKY, IJIATOK U T. 1.

XKryr HaknaneiBaeTcsl cieAyrolmuM oOpa3zoMm. YacTb KOHEYHOCTH, TJe OyneT JexkaTb XKIYT,
O0OBEpTHIBAIOT MOJIOTEHIIEM MM HECKOJBKHUMH CJIOSIMH OWHTa (MOAKIAAKa). 3aTeM MOBPEXKACHHYIO
KOHEYHOCTh NPUIIOJAHHMMAIOT, KTYT PacTITHUBAIOT, NenaiT 2—3 o000poTa BOKPYr KOHEYHOCTH, YTOOBI
HECKOJIBKO CAAaBUTh MSTKHE TKaHM, M 3aKPEIUISIIOT KOHIIBI J)KI'yTa C TIOMOIIbIO LIETIOYKH U KpPIOYKa WIH
3aBs3bIBalOT  y3ioM (puc. 1.3). IlpaBUJIbHOCTH HaJOKEHUSI KIyTa TpPOBEpsieTCsl MpeKpallieHueM
KPOBOTEUEHHUH U3 paHbl U UCUE3HOBEHUEM IyJbca HA NMepU(peprun KOHEUHOCTH.

[Ipu ynotpebaeHun Kryra He peaKo JIOMYCKaloTCs Cephe3HbIe OINOKHU:

® HAKJIaJBIBAIOT KI'YT 0€3 JOCTATOYHBIX MOKAa3aHUM — €ro clieyeT MPUMEHSTH JIUIIb B CIydasx
CHJIBHOTO apTepUaIbHOTO KPOBOTEUEHUS, KOTOPOE HEBO3MOKHO OCTAaHOBUTH IPYTUMU CIIOCOOAMU;

® KT'yT HAaK/IaJbIBAlOT HAa OOHA)XKEHHYIO KOXY, YTO MOJKET BBI3BAaTh €€ YIIEMJICHHE M JlaXe
OMEPTBJICHHUE;
® HENPABUJIBHO BBIOMPAIOT MeCTa JIs HAJOXKEHMs KIyTa — €ro HaJo0 HAKJIaJbIBaTh BBIIIE MECTa
KPOBOTEUEHUS NIPU apTEPUAITILHOM KPOBOTECUCHUH;
® HENPABUIIBHO 3aTATUBAIOT JKI'YT;

Cnaboe 3aTsaruBaHue yCUJIMBAeT KPOBOTEUYEHHUE, a OYEHb CHIIBHOE — CAABIMBACT HEPBBI.

IIpy HanOXEHUM XKryTa MPOUCXOAUT CIABIMBAHUE BCEX COCYAOB KOHEYHOCTH, HOITOMY IMOJIHOCTBHIO
IIpeKpalaeTcst MPUTOK KPOBU K TE€M OTAEJaM KOHEUHOCTH, KOTOPBIE PACIIOJIOKEHBI HUXKE (UCTajIbHEE)
KT'yTa, 4TO, ECTECTBEHHO, PE3KO HapyILAeT MUTaHUe 3TUX OTAenoB. Hago Bceraa yuuThIBaTh 3TO BaXKHOE
0OCTOSATENILCTBO: KPOBOOCTAHABJIMBAIOUIMMA JKI'YT JIOJDKEH IO BO3MOXKHOCTH MEHBINIE HAXOJUThCS Ha
KoHeyHocTu. CrelyeT TBEpAO 3allOMHMTDH IIPABUJIO: MAKCUMAJIbHOE BPEMsI, B TEUEHHE KOTOPOTO MOKHO
HE CHUMAaTbh XI'yT Ha Oelpe, B TeIuioe BpeMs rojga cocraBisger 1,5-2 4, B XojogHoe Bpems — 1 u.
[IpeBbllIeHNEe yKa3aHHOTO BPEMEHH MOJKET NMPHBECTH K OMEPTBJICHUIO OOECKPOBICHHOW KOHEYHOCTH. Y
JIOJEW K€, MOJBEPruIMXCS BO3JACHCTBHIO HMOHU3MpYIOLIEH paguanuu — B npenenax 30-60 Mun.
[TocTpanaBiiero ¢ HaJOXKEHHBIM )KT'YyTOM HEOOXOMMO HEMEIJIEHHO HAlpaBUTh K Bpauyy WM B JieueOHOE
YUPEKIAEHHUE JUIsl OKOHYATEIBHOW OCTAHOBKHM KPOBOTEUEHUS M CHSTHUS XKT'yTa, KOTOPOE IIPOU3BOIAT IIyTEM
MIOCTENEHHOTO ero pacnmyckanus. OKoHYaTeIbHAs OCTAHOBKA KPOBOTEUEHHUS OCYILIECTBISETCS OOBIUHO
BpauoOM IPH OKAa3aHUU XUPYPrHUECKOM MOMOIIM paHeHOMY (IepBUYHas 00paboTKa paHbl U Jp.) U 4Yalle
BCET0 COCTOUT B MEPEBA3KE KPOBOTOUAIIUX COCYIOB.
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Tlopasicenue snekmpuueckum moxom
[Tpu3HaKK BO3ACUCTBUS SIEKTPUUECKOTO ToKa. [lopaskeHne TOKOM — CIIOKHBIN (PH3UKO-XUMUYECKUNA
IIPOLIECC, CKJIAJBIBAIOIINNICA U3 TEPMUUYECKOTO, MEKTPOJIUTUYECKOTO U MEXAHUYECKOTO BO3JIEHCTBUI HA
opranusM. TepMHUYECKOE€ BO3JEHCTBHE 3aKJIIOYAETCSl B HArpeBe TKaHEW M OHOJIOTMUYECKUX Cpel
OpraHusMa, 4YTO BEIeT K IEperpeBy BCEro OpraHu3Ma M, Kak CJEJICTBHE, HapyIICHWI0 OOMEHHBIX
IIPOLIECCOB U CBSI3aHHBIX C HUM OTKJIOHEHHH, a TAKKE K 0KOTaM.
DNEeKTPOIUTUUECKOE BO3JCHCTBHE 3aK/IIOYaeTCsi B  Pa3joKEHUM KPOBH, IUIa3Mbl U [POUYHUX
(U3MOJIOTHYECKUX PACTBOPOB OPraHU3Ma, TIOCIIE Yero OHU YK€ HE MOTYT BBITIOJIHATH CBOU (DYHKITHH.
buonoruueckoe BO3AEHCTBUE CBS3aHO C pa3/ipa)kKCHUEM M BO30YXKICHHEM HEPBHBIX BOJIOKOH U
JIPYTUX OPTaHOB.
Pa3znnyaroT 1Ba OCHOBHBIX BHJA MOPAKEHUH AJIEKTPUUYECKMM TOKOM: DJIEKTPUUECKHUE TPaBMbI U
yaphl.
K snexTpruueckum TpaBMaM OTHOCSTCS:
® JJEKTPUUECKUNA O0XKOI — pPEe3ylbTaT TEIUIOBOIO BO3JCHCTBHUS AJIEKTPUYECKOIO TOKA B MECTE
KOHTAKTa;
® 3JIEKTPUYECKUH 3HAK — cHelU(pUUecKoe NOpakeHNEe KOXKH, BhIpaXkarollleecss B 3aTBEP/IEBAHUN U
OMEpPTBEHUU BEPXHETO CIIOS;
® METaJUTM3AIMs KOKU — BHEAPEHHUE B KOKY METbYaUIIINX YaCTUUEK METaIa;
e oyekTpoo(dTanbnusi — BOCHAJlEHWE HApYXHBIX 000JOYeK TIja3 u3-3a BO3JEHCTBUSA
yIbTPaprOIETOBOTO U3JIyYEHHS YT H;
® MEXaHWYECKHUE TIOBPEKICHUS, BBI3BAHHBIE HEMPOU3BOJBHBIMH COKPAIICHUSMH MBIIII TIO/T
JNEUCTBUEM TOKA.
DIEKTPUYECKUM yIapOM HA3bIBAETCS MOPAKEHUE OPraHu3Ma 3JIEKTPUYECKUM TOKOM, TP KOTOPOM
BO30YKJICHHE KUBBIX TKAHEW COMPOBOXKIACTCS CYIOPOKHBIM COKPALIEHUEM MBIIIILI.
B 3aBucuMOCTH OT BO3HUKAIONIUX MMOCIEACTBUI AIIEKTPOYIAPHI JEIAT Ha
YEThIPE CTENEHU:
| — cymoposkHOE COKpallleHre MBI 6€3 MOTepH CO3HAHNS,
Il — cynopoxHOe cokpaleHHe MBIIII ¢ OTepeil CO3HAaHUS, HO C COXPAaHUBIIUMHUCS JbIXaHHEM U
paboToii cepana;
I[Il — moTepst co3HaHWs U HapyLIEHHE CEepACYHON AESITETbHOCTH WM JAbIXaHus (WIM TOTO U
JPyroro);
IV — cocTosiHrEe KIMHUYECKON CMEPTH.
TsokecTb mopaxeHus JIEKTPUYECKUM TOKOM 3aBUCUT OT MHOTUX (PaKTOPOB:
® CUJIBI TOKA
® HJIEKTPUUYECKOTO COMPOTUBIICHUS TEJa YEJIOBEKA;
® JUIUTEJIBbHOCTH MPOTEKAHMS TOKA Yepe3 TEJIO YEIOBEKa;
® poJia U YaCTOThI TOKA;
® UHMBU/IyaJbHbIX CBOMCTB YEJIOBEKA;
® YCIIOBUU OKPYXKAIOLLEU CPEbL.
OcHoBHO# (hakTOp, 0OYCIOBIUBAIOIINN Ty WM UHYIO CTETIEHb MTOPAYKEHHS YeJI0BeKa, — CHjla TOKa.
JI71st XapaKTepUCTUKH €Tr0 BO3/ICHCTBHS Ha YEJIOBEKA YCTAHOBIICHBI TPU KPUTEPHUS:
® TIOPOTrOBBIA OIIYTUMBIA TOK — HAWMEHbIIEE 3HAYEHHWE TOKA, BBI3BIBAIOIIETO OLIYTHUMbIE
pazzpaxeHus;
® [IOPOTOBBIM HEOTIYCKAIOIIMK TOK — 3HAYEHHME TOKA, BBI3BIBAIOIIEE CYIOPOKHBIE COKpPAILECHUS
MBIIIIII, HE TIO3BOJISIONINE MOPAXKEHHOMY YEIOBEKY OCBOOOAUTHCS OT UCTOYHUKA MOPAKECHHUS,
® TOPOTrOBBIN (HMOPUIUIALIMOHHBIA TOK — 3HAYEHHE TOKa, BBI3bIBaOIIEe (UOPUILIALIUIO Cepala.
OuoOpmIIsAIMell Ha3bIBAIOTCS XAOTUYECKHE W PA3HOBPEMEHHBIE COKpAIIEHHUS BOJIOKOH CEepIeYHON
MBIIIIIBI, TOJIHOCTHIO HapyIIAIoIUe ee padoTy.
Ha wcxom mopakeHHss CWIBHO BIMSIET CONPOTHUBICHHE Tena 4denoBeka. HauOompimmm
compotuBienueM (3-20 xkOm) oOmamaer BepxHHM cioii koxu (0,2 MM), COCTOSIIMIA W3 MEPTBBIX
OpOTOBEBIIINX KJIETOK, TOTJa KaK COMPOTHUBIEHHE CHUHHOMO3roBo# xuakoctu 0,5-0,6 Om. OOmee
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COIIPOTUBJICHUEC TCJIa 3a CYCT COIPOTHUBJIICHUA BCPXHCTO CJIOA KOXHU AJOCTATOYHO BCIIMKO, HO KaK TOJIBKO
3TOT CIIOH MOBPCIKAACTCA — €0 3HAYCHHUEC PC3KO CHUIKACTCA.
I[HI/ITCJIBHOCTB JIEHUCTBHUS TOKa CYHICCTBCHHO BJIMACT HAa HMCXOJ IMOPAXCHUA, TaAK KaK C TCUCHUCM

BPEMEHH DPE3KO MaJaeT CONPOTHUBICHHE KOXXM 4YeJOBEKa, 0ojiee BEPOSTHBIM CTAaHOBUTCS IOPAXKECHUE
cepAlla 4eJoBeKa U BO3ZHHKAIOT JPyrue OTpHLaTeNbHbIe nociencTBus. Hanbosnee onacHO mpoxoxaeHue
TOKa 4epe3 CepJIle, JErKUE U FOJOBHON MO3T.
CreneHp TMOpaXEHHs 3aBUCHT TaKKe OT POJa M 4YacTOThl Toka. Hawmbomnee omaceH mepeMeHHBIH TOK
gactotol 20-1000 I'n. IlepemeHHBIM TOK omacHee MOCTOSHHOIO mpu HampsbkeHusx 1o 300 B. Ilpu
OO0JIBIINX HAMPSDKEHHUSIX MMOCTOSHHBIN TOK Oosiee omaceH. OKasbIBasi MEPBYIO MOMOIIb MPH MOPaKEHUH
AIIEKTPUYECKHM TOKOM, TIPEXKJIE BCETro, OCBOOOANTE MOCTPAAABIIETO OT UCTOYHHKA TOKA OTTOJKHUTE OT
MIOCTPAJABIIEro AMEKTPUUYECKUI IPOBOJI C HIOMOIIBIO IEPEBSIHHON CyX0il najku (pydka BaOpkI, CKalKa),
PE3NHOBOTO KOBPHMKA WM APYrHX H30JHPYIOMHMX MaTepuanoB. IloctpamaBmiero Hemb3s Opath 3a
OTKPBITBIE YaCTH TeJia, TMOKa OH HAaXOMUTCA MOJ JeicTBueM Toka. [lomMHUTE 0 Mepax cOOCTBEHHOM
6e3omacHoctu! Ecnu cepanieOuenue coxpaHeHo, a JbIXaHHE OTCYTCTBYET — HauMHAWTe MCKYCCTBEHHYIO
BEHTHJIAIUIO JIETKUX (POT B pOT WK POT B HOC). [Ipu oTcyTcTBUM cepaiieOneHms: — HaunHaiTe HeTpsIMOi
Maccax cep/illa B COUeTaHUU C UCKYCCTBEHHOW BEHTUJIsALMEN Jierkux (2 Broxa Ha 15 ToukoB).
Kak mpaBwuiio, 3amyCTHTh Cepiie MOKHO, HAHECs! CHIIBHBIN y1ap B CEPEIMHY IPYAUHBI U TIPOJIOJIKHB
HapY)KHBIA Maccaxx cepana. [lokazaTenem MpaBMIIBHOTO Maccaxka cepiia OyayT MyJbCOBBIE TOJYKH Ha
COHHOW apTepuy, CY)KCHHE 3PadKOB W TIOSBICHHE CaMOCTOSITEIBHOTO [bIXaHWs. [lociie MosBICHWUS
CepAleOneHnsT W JBIXaHUS TOCTPATaBIIEr0 HAA0 CPOYHO TOCHHTAIM3MPOBATH. | OCTIMTATM3AINH
MOJUIeKAT BCE JIUIIA, TMOJYYUBINNE 3JIEKTpOoTpaBMy. OHM NOJDKHBI COOJIFOATh CTPOTHH TOCTENbHBIN
PEKUM, HAXOUTHCS 10T HabmoaeHneM Bpada. OKa3bIBasi EPBYIO MOMOIIb OOJBHBIM C DJICKTPUICCKUMHU
0’KOTaMH, B COOTBETCTBHUHU C MPaBUJIaMU OKa3aHUs NI€PBON NOMOIIM NPU TEPMUYECKUX 05KOTax, a TaK XKe
MIPOBECTH TPAHCTIOPTHYIO MMMOOMIIM3aIuio (00e3aBmxkuBaHue). [lepenpaBiisitoT uX B CTaIl[MOHAP BCET/IA B
MIOJIO’KEHHH JIeXkKa, HECMOTPS Ha KaXKylleecs yI0BIETBOPUTEIBLHOE COCTOSHUE.

Qoopyodosanue u mamepuavl:

OOyunThCS HaBBIKAM OKa3aHHS MEPBOM moMoIy Ha TpeHaxepe «Makcum II1-01», mepeBsizounbie
CpEeICTBA, IINHBI.

Onucanue TpeHaXxkepa

Tpenaxep «Maxcum I1I-01» npegHazHaueH 11 00y4eHUsT HaBbIKaAM CEPICYHO-JIETOYHONW U MO3TOBOM
peaHuMaIim.

Tpenaxep NpoBOAUTH CIEAYIOIINE MAHUITYIISUU:

® HEMpsSIMOM Maccax cepAla;

® HICKYCCTBEHHYIO BEHTUJISIIIUIO JIETKUX CIIOCO0AMH «H30 PTa B POT» U «U30 PTa B HOC» (B JalbHEUIIIEM
NBJI);

® IMUTHPOBATH COCTOSIHUE TIOCTPAIABIIETO (IIYJIbC, 3paUKH U T. [.); HAIOXKEHHE KI'YTOB, MOBS30K U IIHH;
® TPAHCIOPTUPOBKY MOCTPAIABIIETO.

KonTtponuposarts:

® IPaBUIILHOCTD MOJIOKEHUS TOJIOBBI M COCTOSIHUE TIOSICHOTO PEMHS;

® IPaBUJILHOCTbH MPOBEJAECHUS HEMPSIMOTO Macca)xa cep/ua;

® JI0OCTaTOYHOCTH BO3AYIIHOTO MOTOKA npu nposenenun MBJI;

® MPaBUILHOCTD MTPOBECHUS TECTOBBIX PEKUMOB PEAaHUMAIINH MTOCTPAIABIIETO OJHUM W JBYMS
criacatemnsiMu;

® COCTOSIHME 3PayKOB Y OCTPAaBIIETO.

Tpenaxep cHaOXeH OJIEKTPOHHBIM IYIbTOM KOHTPOJS, C TMOMOIIBI0 KOTOPOTO OTMpeAeseTcs
MPaBUIILHOCTD TOJOKEHUN T'OJOBBI, COCTOSIHUE MOSICHOTO PEMHS, JOCTATOYHOCTh BIYBAEMOTO BO3/1yXa,
YCUJIUE KOMIIPECCUH, NPABUIBHOCTh TMOJOKEHUS PYK TMPU HENPSIMOM MACCAKE€ MNPaBUIBHOCTD
MPOBEACHUS pEaHMMAllUM OJHUM WM JIBYyMSl CIIacaTeliIMHM, COCTOSIHUE 3payvyKOB IOCTpPaJaBLIETO,
MOSIBJIEHUE MyJIbca. TpeHaxep MOXKHO MCIOJIb30BaTh B TPEX PEXKUMAX:

1. «y4eOHBII» — UCTONB3yeTCs U OTPAOOTKU OTACTBHBIX JIEMEHTOB peaHUMAIIHH;
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2. «TECTOBBII — PEKUM PEAHUMAIIUU OJTHUM CIIacaTelieM;
3. «TE€CTOBBIIY — PEKUM PEaHUMAIUH JIBYMsI CIIACATEIISIMH.
[Tocne npaBMIIBLHO MPOBEACHHOTO KOMIUIEKCA PEaHUMAIlMU TPEHAXKEP aBTOMATHUYECKH «0KUBACT»:
MOSIBIIIETCS MMYJILC HA COHHOM apTepuu, 3ByKOBBIE CUTHAJIBI, CY>KAIOTCSI 3paUKy MTOCTPAIABILIETO.
Hacrtennoe Tabio siBiisieTcss n300pakeHHEM TOpCa YeIOBEKa CO CBETOBOM CHTHAIHM3AIUEH NEHCTBUH 110
Peanumanuu nocrpanasiiero. Tabio NoAKIIOYAETCS K JIEKTPOHHOMY MYJIBTY KOHTPOJIS C TOMOIIBIO
Pa3beMOB, PACIIOJIOKEHHBIX HA 3a/IHEW MTaHEH MyJIbTa, U TIO3BOJISIET HATJISITHO IEMOHCTPUPOBATH
nporiecc peanumaruu. [luranue Tpenaxepa ocymectsisiercs ot cetu 220B (50I') yepes cereBoit
ajlanTep Uiu OT aBTOHOMHOT'O UCTOYHHKA [TOCTOSIHHOTO Toka 12—14 B yepe3 pazbem Ha
MyJIbTE U Kabelb, pujaraeMble K TpeHaxepy. TpeHnaxep umeer Bec He 6oiee 10 kr.

Texnuka 0e30nacHocmu_npu gblnOJIHEHUU 1a00PamopHoil_padontbl:

1.ByabTe BHUMATENBHBI, AUCHUTUIMHUPOBAHHBI, OCTOPOXHBI. TOYHO BBHITIOIHSANTE YKa3aHHUS.

2. Pacnosiaraiite mpubopsl , MaTepuaibl, 000pyAoBaHUE Ha pabodYeM MECTE B TIOPSIJIKE, YKa3aHHOM
YUUTEIIEM.

3.He nepxxute Ha pabodeM CTOJIe MPEaMEThI, He TPeOyIoLrecs /ISl BHITIOJHEHUS 3aaHusl.

4.Ilepen TeMm, KaKk HPUCTYNUTh K pabOTe TIIATENbHO H3y4UTE €€ OMUCaHuE, YSICHUTE XOJ €€
BBITIOJTHEHUSI.

Ilpakmuueckan yacmep:

[lopaxennslii 6e3 co3HaHus, OneleH, IbIXaHWE U MyJbC OTCYTCTBYIOT. Ha Hem nexut oOopBaHHBIM
TIPOBOIL.

Bauw ouaernos u oeticmeusi:

—D3JIEKTPOTPABMa; MOPAKECHHE THKEIIOE;

—0CBOOOIUTH TTOPAKEHHOTO OT JICHCTBUS TOKA U HEMEJICHHO MPHUCTYIHUTh K MPOBEACHUIO HETIPSIMOTO
Maccaxka cep/ilia U UCKyCCTBEHHOW BEHTUJISAIINHY JIETKUX OJTHUM U3 CIIOCO00B («HM30 PTa B POT», «HU30 PTa
B HOC») J0 TOSBIICHHUSI CAMOCTOSITEJILHOTO JbIXaHHWS W BOCCTAHOBJICHUS CEPJICYHON NEATEIHLHOCTH.
Corperb mopaXeHHOTO. DBaKyalus B IEPBYIO O4Yepe/Ib HA HOCHIIKAX, JIEXKa.

[TocTpagaBmmii JIGKUT Ha CIWHE, KOKa M CIW3HUCTBIC OJICMHBIC, JBIXaHHE TSKEI0e;, 4YepThl JIUIa
3a0CTPEHBI, JT0O XOJOHBIN, MOTHBINA; BUIUMBIX MMOBPESKICHUN, paH, KPOBOTCUCHHUS HET; MYJbC YaCThIMH,
MPEPBIBUCTBIN; JIEBask HWKHSIS KOHEYHOCTh PACIIOJIOKEHA HEECTECTBCHHO, Ha BUJ — YyTh KOPOYE IPaBOii;
3aMETHBI YTOJIIICHUE W MPHUIYXJIOCTh B CpemHed TpeTu Oeapa; MpH ONIYMbIBAHWU O] MaJbllaMH — IIO-
CKpHIIbIBaHUE (KPETIUTALINSA).

Baw ouacnos u oeticmesusi:

— 3aKpPBITHIN TIepesioM Oesipa B CpeHer TPETH, IPU3HAKKA O0JIEBOTO MI0KA;

BBeCTH 00€300/MBaoIIee M3 IIMNPUIIA-TIOOWKA; JaTh Topsdee OOWIBHOE IHUThE; OYCHBb OEPEKHO
MPOBECTH HMMOOWIHM3AIMIO JIEBOW HIDKHEH KOHEYHOCTH, OOE3JBIKMB €€ B Tpex CycTaBax —
TOJICHOCTOITHOM, KOJIEHHOM, Ta300eIpEHHOM, MPEIBAPUTEIHHO HAJIOKUB TYT'YIO CHUPAIBHYIO MOBS3KY Ha
0enpo; IBAKyHPOBATH B MOJOKEHUU JIeXKA.

Jlia mpoBeeHUs] MPAKTUYECKUX 3aHATUN CIEAyeT: MOJOXKUTh TPEHAXXep FOPU30HTANBHO, MOAKIIOUUTH
amantep k cetu 220B (50I'n) miaM K MCTOYHUKY MOCTOSSHHOTO Toka 12 B. BxitouuTs TymMOnep momauu
MUTaHUS], PACTIOJIOKEHHBINM Ha 3aJHEN MaHEeNM AJIEKTPOHHOTO MyibTa. [Ipu 3TOM Ha mynabTe BKIFOUMUTCS
3€JICHBI CUTHAJI «BKJ. CETh», @& TAK)K€ KpPAaCHbIE CBETOAMO[Ibl, CUTHAIM3UPYIOIIHE O TOM, YTO MOSC
MOCTPaJABIIET0 HE PACcCTETHYT, a rojioBa HE 3alPOKMHYTA (AHAJIOTMYHBIE CUTHAJIBI HA HACTEHHOM
Tab610). Tpenaxep «Maxcum I11-01» ucnonb3yercs B Tpex pexumax.

Tpebdosanusa K oghopmienuio 1a00panmoproil padomsl u omuemy:
Otuer no paboTe 10JKEH B ce0s1 BKIIOYATh:
e 11e71b PabOTHI;
® OMMCAaHUE UCXOAHOTO COCTOSIHUSI MAHEKEHaA;
® OMKCAaHUE MPUEMOB PEaHUMALIUH;
® O1IeHKY 2(pPEeKTUBHOCTH peaHNMAIIHH;
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® BBIBO/IBI 110 padoTe.
Konmponvnsie gonpocut :

1. 3HaueHne 3HaHUI NPUHIUIIOB OKAa3aHUsI IEPBOM MEIUIIMHCKON MOMOIIY ITPU YpE3BbIYANHBIX

CUTYaIUsX.
2. OCHOBHBIE MPUHLMUIIBI OKa3aHUSI IEPBOUA METUIIMHCKOU MOMOIIIH?

3. Kakue noteHuanbHble ONaCHOCTH MOTYT IIPUBECTU K HECYACTHOMY CIIy4aro?

4. OXOrH U MpaBUIIa OKa3aHUs NIEPBOM MOMOIIM TPU OXKOTax (OmpeAeIeHne, KITacCupUKaIns,
OTpE/IeNIEHUE CTETIEHU U IUIOIIAN 0KOra).

5. KpoBoTeuenus u npaBuia OKa3aHus IIEPBOM OMOIIY IIPU KPOBOTECUEHUSX.

6. DieKkTpoTpaBMa U IpaBUiia OKa3aHUs [EPBOM NOMOIIM [TPH JIEKTPOTPaBMax (MOHATUE, MEXaHU3M
MOPAKEHUS DJIEKTPUUECKUM TOKOM).

7. CepaeyHoO-JIeroYHasi peaHUMallusl.

8. BbiBuxu, nepenoMsl U MpaBuiia OKa3aHUs IEPBOM MOMOUIY NPU BbIBUXaX U NepeaoMax.

9. lllok n npaBusa OKa3aHUs MEPBOI MOMOIIY MPU COCTOSHUH IIOKA.

10. ITpaBua okazaHus MEPBOI MOMOIIY IPU NOPAKEHUH FNEKTPUUECKUM TOKOM.

11. O6MopoK U IpaBuiia OKa3aHUs NEPBON MOMOIIY IPU COCTOSIHUU 0OMOpOKa.

12. ConHeuHbIil yaap v npaBuia OKa3aHus MEPBOM MOMOIIH IMPHU COJHEYHOM yAape.

13. O6MopoxkeHHs U MpaBUIa OKa3aHUs NEPBON MOMOIIH ITPU 0OMOPOKEHUH.

14. OtpaBneHus u paBuia OKa3aHUs IEPBOM TOMOIIH ITPU OTPABJICHUSIX.

Cnucok numepamypoi:

Ocnoenasa numepamypa

1.be30omacHOCTh KU3HENCATSILHOCTH [ DIeKTPOHHBIN pecypc] : yueOnuk ainsa 6akanaBpos / B.O. EBceer
[1 np.]. — DnextpoH. TekcToBbIe maHHbie. — M. : JlamkoB u K, 2017. — 453 ¢. — 978-5-394-02026-1.
— Pexxum noctyma: http://www.iprbookshop.ru/60384.html

2.be3omacHocTh KU3HenesATeapHOCTH : ydeOnmk / moxa pen. E.M. Xomocrtomoit, O.I'. IIpoxoporoii. -
Mocksa: N3narenbcko-ToproBasi koprnoparus «Jlamkos u K%, 2017. - 453 c. : Tabmn., un. - (YueOHbIC
n3aanus 11 OakanaBpoB). - bubnuorp. B kH. - ISBN 978-5-394-02026-1; To ke [DnekTpoHHBIH pecypc].
- URL.: http://biblioclub.ru/index.php?page=book&id=450720 (08.08.2018).

Jlonoanumenshan numepamypa

1.IletpoB C.B. be3omacHOCTh XKU3HEACATENHHOCTH [DNEKTPOHHBIN pecypc]: yueObHoe nmocobue/ Ilerpor
C.B.— DinekTpoH. TeKcToBble naHHbIe.— M.: Y4eOHO-METOOMYECKUH IIEHTp MO OOpa30BaHHMIO Ha
KeJIe3HOJOpoKHOM TpaHcmopte, 2015.— 320 ¢.— Pexxum pocrymna: http://www.iprbookshop.ru/45247.—
3BbC «IPRbooksy, no napouito

2.Epemenko B.JI. be3onacHOCTb XH3HEACATEILHOCTH [DIEKTPOHHBIN pecypc] : yueOHoe mocodue / B. /1.
Epemenko, B.C. Ocranenko. — DJeKTpOH. TEKCTOBbIE AaHHbIe. — M. : Poccuiickuii rocy1apCcTBEHHBIM
yHHBepcUTeT mpaBocymusi, 2016. — 368 c. - 978-5-93916-485-6. — Pexum pocryma:
http://www.iprbookshop.ru/49600.html

3.CorueB 1O.H. be3onacHOCTb )KU3HEAEATENBHOCTH B UPE3BbIUANHBIX CUTYyalUsAX [DJIEKTPOHHBIN pecypc]:
yuebHnoe mnocobue/ CorueB FO.H.— DnexTpoH. TekcToBble naHHble.— M.: dUHAHCBHI M CTAaTUCTHUKA,
2014.— 224 c.— Pexum nocryna: http://www.iprbookshop.ru/18791.— 9BC «IPRbooksy, no mapoito
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