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OKA3AHUE NEPBOU MEJUIIMHCKOM ITIOMOIIHU

IEJBb PABOTBI

Equation Chapter (Next) Section 1ITpuobpeTeHre 3HaHUIA ¥ HABBIKOB 110
OKa3aHHuIo HCpBOfI MGHHHHHCKOﬁ oMo mnocCTpagaBOIUM OT PAa3JIMYHBIX
MOpaKarIuX (GakTOPOB.

OCHOBHBIE TEOPETUYECKHUE IMOJIOKEHUS

[lepBast mOMOIIb — 3TO COBOKYITHOCTb IMPOCTHIX, LEIECO00Pa3HBIX MEp
II0 OXPaHE 30POBbS W JKU3HU MOCTPATABLIETO OT TPABMBI WJIM BHE3AITHO
3a0oseBuiero yenoseka. [IpaBuiabHO OKkazaHHas NepBasi IOMOILb COKpAIaeT
BpEMS CIELHUAIBHOIO JICYEHHS, CIIOCOOCTBYET OBICTpPEHMIEMY 3a)KUBIICHUIO
paH M 4YacTo SBIAETCA pEIIAIOIIMM MOMEHTOM IIpHM CIIACEHUM JKU3HHU
noctpanasuiero. Ilepsas moMmous T0/KHA OKa3bIBaThCs Cpa3y K€ Ha MeECTe
IPOUCIIECTBUSA OBICTPO M yMEJIO e€mie [0 MpuXoJa Bpadya WIH [0
TPAHCIIOPTUPOBKH MOCTPATABIIETO B OOJIbHULLY.

Kaxp1il 4enoBeK NOJDKEH yMETh OKas3aTh IIEPBYIO IIOMOIIb 10 MEpe
CBOMX CIIOCOOHOCTEH M BO3MOXKHOCTEH. B COOTBETCTBMM C 3TUM MepBas
MOMOIIIb JETUTCS Ha HEKBATU(PUIIMPOBAHHYIO, CAHUTAPHYIO U CIIELUATIbHYIO.
Ku3Hb U 370pOBhE OCTPAZABIIETO YE€JIOBEKA OOBIYHO 3aBUCAT OT OKa3aHMS
NEepBOM MOMOIIHM JIMLaMHi 0€3 CHeluaibHOr0 MEIUIMHCKOIO0 00pa3oBaHUs —
JWIIETaHTaMH; B CBS3M C 3TUM HEOOXOAMMO, YTOOBI KaXJIOMY TpaXkKIaHUHY
ObLIM M3BECTHBI CYIIHOCTb, MPHUHIUIBI, MpaBWia U TOCIEAOBATEIbHOCTD
OKa3aHMs MEPBOM MOMOIIM. JTO HEOOXOAMMO €IlIe M MOTOMY, YTO OBbIBAIOT
Clly4au, KOrja IOCTpajaBUIEMY IPUXOIUTCS OKa3blBaTh NEPBYIO IMMOMOIIb
caMoMy ce0e; 3TO TaK Ha3blBAEMasl «CaMOIIOMOLIb.

CylmHOCTh  HEpBOM  MOMOIIM  3aKJIIOYAeTcs B NPEKpalleHUH
JAIbHEUIIIETO  BO3JCHUCTBUS  TPAaBMHUPYIOIIUX  (PaKTOPOB, MPOBEACHUU
IPOCTEUIINX MEPONPUATHI U B 00ECIIEUEHNH CKOPEUIIEN TPaHCTIOPTUPOBKHU
HOCTpajaBIIero B JedeOHoe yupexiaeHue. Ee 3amada 3akimodaercss B
IPENYNPEKIECHUN OMACHBIX MOCIEICTBUI TpaBM, KpOBOTEUEHUHN, HHPEKIUN
Y LIOKA.

Buael nopaxenuii u nepsasi IOMOIIb IPU HUX:



Osxorun

Oxoramy Ha3bIBalOT MOBPEXKIEHUS TKAaHEW OpPraHu3Ma, BO3HHMKIIUE B
pe3yJIbTaT€ MECTHOI'O BO3JEUCTBHS BBICOKOW TeMmIeparypsl (TEpMUYECKHE
0KOTH), XUMUYECKHX BEIIECTB (XMMHUUECKHE OXKOTH), DJIEKTPUUECKOTO TOKA
(3JIEKTpUYECKHE O0XKOTM), MOHU3MPYIOUIEr0 H3JydeHHUs (Jy4yeBbIE OXKOTH).
Tepmuueckue 0dtxco2u BBI3BIBAIOTCA TJIAMEHEM, TOPAYUMH KUJIKOCTSIMU UITU
apoM, BO3JCHCTBUEM pACKAJIEHHBIX NPEIMETOB. Xumuuyeckue 0dcocu —
JIIEUCTBUEM  €IKMX IIEJ04YEr, KpPEINKUX pacTBOPOB  KHUCJIOT, MOAa,
MapraHiiOBOKUCIOro Kajaus U T.A. OCOOEHHOCTBIO AJIEKTPUUYECKUX OXKOT'OB
ABIIACTCA  JONOJHUTENBHOE MOPAXKEHUE  AJIEKTPOMAarHUTHBIM  IOJEM
BHYTPEHHHUX OpraHoB (dJIEKTpoTpaBma). JlydeBble O0XKOTM MOTyT OBITh
BbI3BaHbl HMH(PAKPACHBIM, YJIbTPA(QUONECTOBHIM WU HOHUUPYIOLUIUM
U3JIy4EHUEM, TIPU 3TOM BCErja €cTh U OOIlMe HM3MEHEHUS B OpraHu3Me
(rygeBast Oosie3Hb). TsKecTh oOKora 3aBUCHUT OT TJIyOMHBI W IUIOMIATU
nopaxeHus tena. [lo rmyOuHe 0KOru AeNATCA Ha YEThIPE CTENECHHU.

I cmenenv XapakTepHu3yeTCs IMOBPEKICHUEM CAMOr0O IOBEPXHOCTHOTO
CIIOSI KOXKM (SMUJEPMHUCA), COCTOSALIEIO M3 AMUTENUANbHBIX KieTok. [Ipu
ATOM  TOSIBISIETCS  NOKPacHEHUE KOXH, HeOoJplIasi MPUITyXJIOCTb,
COIIPOBOXKJIAtOIIasiCsl O0JIE3HEHHOCThIO. Uepe3 Ba — TpU JIHSA ITH SBIICHUS
CaMOCTOSITEJIBHO IPOXOAAT, U IOCJIE 0XKOTa HE OCTAECTCS HUKAKUX CIIENOB,
VCKJTIOYasi HE3HAUMTENIbHBIN 3y]1 U LIETYIIEHUE KOXKH.

Il cmenenv oTAMUaeTCs OOpa3oBaHUEM MY3BIPEH C JKEITOBATOU
XKUJKOCTBIO Ha (pOHE MOKpacHeHUs KOxH. [[y3pipy MOryT oOpa3oBBIBATHCS
Cpa3y IOCJIe 0KO0ra WM CIYCTs] HEKOTOpOoe Bpems. Ecau my3sIpu JOMaroTes,
TO OOHaXaeTcs SPKO-KpacHas Spo3usi. 3aKUBJICHHE IPH STOM CTENEeHU
poucxXoauT 00bdHO K 10-12 nHro 6€3 00pa3oBaHus pyOIIOB.

11l cmenens 0’X0TOB XapaKTePU3yeTCs OONbINEH TTyONHON TOpaKEHUS C
OMEPTBEHHEM TKaHeW (HEeKpo3) U oOpa3oBaHHEM 03K0roBoro crpymna. Ctpyn
MPEJICTAaBIIIET COOOM CYyXYyl0 KOpPKY OT CBETJO-KOPUYHEBOI'O JI0 MOYTH
YEpHOI'0 LBETA; MPU OUINAPUBAHUMU K€ CTPYN OBIBAET MSTKUM, BIIAXKHBIM,
oenmecoBaTo-ceporo 1uBera. Beyiemsitor IIIA  creneHs, npu  KOTOpOU
COXPAHSAIOTCSA SNUTEIHAIBHBIE 3JIEMEHTBl KOXKH, SBISIONIMECS HCXOJIHBIM
MaTepUaJIoOM Il CaMOCTOATENBHOTO 3aXUBJICHUS paHnbl, U I1Ib crenens, npu
KOTOPOM BCE CJIOM KOXKM MOJIHOCTBIO IOTHOAIOT U 00pa30BaBIIAsICSl 0KOTOBast
paHa 3a)KUBAET OCPEICTBOM PyOLIEBAHUS.

IV cmenenb OXOTOB CONPOBOXKAACTCS OOYIJIMBAHUEM KOXH H
NOpPaKEHUEM TIIyOKeNexaluxX TKaHeHd — IMOAKOKHOM JKUPOBOW KIIETYATKH,
Mbi U kocteil. Oxoru I-IIIA creneHn cuuTarOTCS MOBEPXHOCTHBIMH, a
oxxoru IIIB-IV crenenn — rioy6okumMu. TOYHO ONpPENEIUTh CTENEHb 0XKOra



(ocobenno ormunTth IIIA ot IIIb crenenn) MOXXHO TOJBKO B MEIUITMHCKOM
YUPEKICHUH TIPU UCIIOJIb30BAHUHU CTICIIUATIBHBIX TUATHOCTUYECKUX MPOo.

Jnst  npuOIM3UTENBHOTO  OMpEACCHHS  IUIOHIAAM  MOpPaKEHHOM
MOBEPXHOCTH  TMOJIB3YIOTCA  "MPaBWIOM JIQJOHU'": TUIONIA[b  JIAJOHU
MOCTpaJIaBIIEro NpUOIU3UTEIBLHO paBHA 1% OT MO MOBEPXHOCTH €T0
tena. Jyig  B3pOCHbIX JIIOAEM KPUTUYECKUM COCTOSIHUEM  CUUTAETCS
ToTabHBIM Oor 1 cremenn, oxkorum II-IIIA cremenu Oomee 30%
MOBEPXHOCTH Teja (XOTsI MpH MPABUIBHOM JICUEHUU CIACAIOT KU3Hb U MPU
oxorax Oonee 60%). Omacen s xku3Hu ryOokui oxor 10 — 15%
MOBEPXHOCTH TEJIa, a TaKXKE O0XKOTU JIMIA, BEPXHUX AbIXaTEIbHBIX MyTeH U
POMEXHOCTH. [Ipr 0OIMIMPHBIX TOBEPXHOCTHBIX 0JKOTAaX U TIIYOOKUX 0KOTax
6omnee 10% MOBEPXHOCTH TeJIa BBICOKA BEPOSITHOCTH PA3BUTHS 0XKOTOBOTO
10K, MPUYMHAMU KOTOPOTO SIBJISIIOTCS CUJIbHBINM OO0JIEBOM CHUHIPOM U
OombITasi TOTEpsl JKUIKOCTH Yepe3 OKOTOBYIHO TOBEPXHOCTh. [l 3TOTO
COCTOSIHUSI ~ XapaKTepHO HapacTaHWE 3aTOPMOKEHHOCTH  BCIE[  3a
KpaTKOBPEMEHHOM cTaaueil BO30YXKIACHHS, YEIOBEK 3sI0HET, ero MydaeT
JKaxJa, MyJlbC ydallaeTcsi, apTepualibHOE JIaBJICHUE MaJlaeT, YMEHBIIACTCA
MoueoTAelneHne. B 0co00 TKeNbIX clydasx TIOCTpPaJaBIIMN TepseT
CO3HAHHUE, MOYA CTAHOBUTCS TEMHO-KOPUYHEBOrO IBeTa. (OKOTOBBIM IIOK
ABJISICTCS. TIEPBOM CTagued OKOroBOM OOJIE3HW W BCerja MpeicTaBiseT
OMACHOCTh ISl >KM3HHM TOCTPAJaBIIETrO, JEYUTh €ro MOXKHO TOJBKO B
YCJIOBUSIX CTallMOHapa.

Hepea;l nomouib npu mepmudecKux orxicozax.,

Ecnmu Ha Bac ropuT omexna, Bbl JoMa, HE OCrWTe B BaHHY WM K
cocellsiM, HE TepsUTe JparolleHHble MUHYTHI. Uem Joiibllie TOPUT OAEKIA,
TeM OOJbIlle CTeNneHb oXxora OyAeT MOTOM, TeM OOJibllle MPOIEHTOB
MOBEPXHOCTH KOXKHK OyneT moBpexkaeHo. M ecnm 3aropenach ofexma, HU B
KOEM ClIydae He CTOMT OeXaTb — OT ATOr0 OHA Pa3ropuTCs elie OOoJbIIe.
Ecim nox pykon €CTh €eMKOCTh C XOJIOAHOW BOAOM, TOIJa MOYXHO MOTYIIUTh
maMmsi, BBUIMB €€ Ha ce0s. Ecim ke HeT, TO B MEepByI ouYepenb Haao
COpOCHUTH ¢ ceOsI TOPSIILYIO OJICXKY JIMOO JISATTE HA IMOJI, U, IepEKaThIBAsCh M0
moyty, COUTh TUIaMsl Ha OJICKJE U OKOHYATEIbHO €ro MOTYIIUTh. Eciu B
XOTHUTE TOMOYb TOPAIIEMY YEJIOBEKY, TO OCTAHOBUTE €ro, HAOPOChTE HA HETO
MajgbTO, MUKAK, MOKPHIBAJIO (HEOOXOAMMO TEPEKPBITh TUIAMEHHU JIOCTYIT K
BO3/lyXYy) WM OOJIEHTE TOPSIIYI0 OJACKIY BOJIOM, 3aChIIbTE MECKOM WIH
3aCTaBbTE YEJIOBEKA TYIIUTH IJIaMsl MepeKaTbiBasch mo 3emiie. Kornga miams
cOuTO, TMOCTpajaBIIeMy HEOOXOAMMO OKa3aTh IEpBYIO IoMoIs. Criemyer
CHSITh OOTOPEBIIYIO OJCKY, TAK KaK OJIeK]a MOTJIa IPUJIUIIHYTh K TETy, e
HE HY)KHO CpBhIBaTh W OOpBIBAaTh, CIIEYET aKKypaTHO cpe3aTh HOKHHUIIAMH.
3aTeM HEOOXOIWMO HAJIOKUTh CTEPUJIBLHYIO MapJIeByIO IIOBSI3KY WM U3
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a000i 4YMCTOM TKaHW, OKa3aBIIEWcd MOJ pyKoW (IUIaTok, maTrepyaTas
canperka u T.4.). Ecim oxor OOMMPHBIA, TO CJHEIYyeT 3aBEPHYTH
MOCTPAJaBUIET0 B YHUCTYIO TKaHb. llocne oka3zaHWsT TEpBOM MOMOIIH
MOJIYYUBILIEMY OXKOT YEJIOBEKY B 0053aTEIbHOM TOPSIAKE BBI3BaTh CKOPYIO
MTOMOIIIb.

Ecnu B pe3ynbTare 0xora nosiBUINCh My3bIpU, HA B KOEM CIy4ae HElb3s
WX TPOKaJbIBaTh. Takke KaTEeropuyecKH 3ampeliacTcsi CMa3biBaTh OXKOT'HU
SUYHBIM KEJITKOM, MOACOJHEYHBIM MacjiOM, Ma3siMH, MOCKINATh MOPOIIKOM,
CMa3bIBaTh 000MKEHHOE MECTO MAaCJIOM, JETCKUM KPEMOM, XO3sSHCTBEHHBIM
MBUIOM M T.A., TaK KaK OHHU CIOCOOCTBYIOT 3arpsi3HEHUIO OO0O0XKKEHHOMU
MOBEPXHOCTH W 3aPAXKCHUI0 MHQOEKIUSIMHU, a TAKKE MPH STOM BBl TOJBKO
3aMEeIJTUTE TEMJI00TAauy, a, CJIEA0BATEIHLHO, YBEIHNUNUTE MJIOMAh U TIIyOuHY
nopaxeHust. O0JENUXOBOE MACIIO U pa3JIMYHbIE Ma3W 10 HA3HAYEHUIO Bpaya
WCIIOJIB3YIOTCSl HA 0oJiee TO3MHUX CTaAUsSIX JICUCHHS, T.K. OHH YCKOPSIOT
3a)KUBJIEHUE 0’KOTOBOI0 Je(heKTa.

[TocTpanaBimieMy HEOOXOIMMO MUTH OoJibllle XUAKOCTH. Jlo mpuesna
CKOpOl TIOMOIIK, Yy TIOCTPAJABIIETO MOXXET IMOSBHUTHCS O3HOO, TOTIA €ro
HEOOXOAUMO COTpeTh: YKPOUTE TEIUIBIM oOjesjoM, U Aaiite BbIUTH 100
rpaMMOB BHMHA JJisi CHSITUSA 00JIeBOro IIOKa U cTpecca. Bpau mpuener u
Ha3HA4YUT JiedeHWe. Eciu Bbl OOOXKIJKMCH TOPSIYUMM YTIOTOM, 3aJIelu
KACTPIOJIIO, MPUKOCHYJIUCh PYKOHM K PACKaJIEHHOMY JBUTATEN0 WIIH
OOJMWJINCHh KPYTHIM KHUISITKOM, MacjioM, B OOIIEM, CHUJIBHO pPa30rpeTou
JKUJIKOCTBIO, TO TMpaBWia OKAa3aHWs IEPBOM MOMOIIM cieayromue. Bo-
MEPBBIX, O00XIKEHHYI0 TOBEPXHOCTh KOXKH CJEIYeT OKYHYTh B XOJOJHYIO
WJIU TIPOXJIAHYIO BONY, MOAEpKaTh 1Mo Bojgo MuHyT 10-15, nmst oTBeeHUS
JUIIHETO TeIula U3 TKaHW. BO-BTOPBIX, HAJIIOXKUTh YKHCTYIO MapieBYIO WIIU
TKaHEBYIO MOBS3KY. U1, B-TpeThbUX, BbI3BaTh CKOPYIO TOMOIIb.

[Ipu oxore mapoM MOCTpaiaBIIETr0 HYKHO Cpa3zy ke OOJIUTh XOJIOTHOM
BOJIOM, a 3aT€M OYEHb OCTOPOXKHO CHSTH OJEKIY, TaK KaK BMECTE C HEei
MO>XHO TIOBPEIIUTH IEJIOCTHOCTh OOOXOKEHHON KOXH M TKaHU. OIexTy Ke
Jydlle pa3pe3arb HOKHHUIAMU W yIalATh MO 4dacTsaM. I[lpu oxorax mepBou
CTENEHU, KOTOpPBhIE XapaKTEPU3YIOTCS TOJIbKO IOKpAaCHEHHEM U O0JIblO,
JIOCTAaTOYHO TMIOCJ€ OXJKJICHUS CMOYUTh OOOXKKEHHOE MECTO BOJIKOM,
HaJIOKEHUE MOBS3KU He 00s3aresibHO. [Ipu riy0okuX M OOLIMPHBIX 0XKOrax
HE0OXO0AMMO J1aTh MOCTpagaBiieMy o0e300iMBarollee, yKyTaTh, JaTh TEIJIOE
MUTHE, JKENaTelIbHO — INEJIOYHOe (MHUHEpaJbHYI0 BOJY WIU pacTtBop 1/2
JaiHOM JIOKKH COJIbl U 1 YaitHOM JIOXKKH TTOBApEHHOM COJIM HA JIUTP BOJIBI).

Henb3s npukianpiBaTh HaTypaidbHBIN Jea K 000OKEHHON KOXKe, TaK Kak
ATO MOKET MPUBECTH K OMEPTBEHHIO KJIETOK KOKH U HE BOCCTAHOBJICHUIO UX
B JJaJIbHEHUIIIEM.
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B Hamem cronetud MBI MPOCTO HE MOXKEM KHUTh 0€3 3JEKTPUUECTBa.
DJEeKTpUYEeCTBO BCIOJly: M B JOMaX, W Ha NPeANpUATHIX, U Ha
THJIPOAJIEKTPOCTAHLUAX U T.J. — BO BceX cepax >KU3HM, YETIOBEUECTBO HE
MOXXET 0e3 Hero OOOMTHUCH. DJIEeKTPOTEPMHYECKHH O0XKOI — KaK SCHO W3
Ha3BaHUs, OTO OXOI, TIONyYEHHBIW B  pe3yidbTaTe  BO3ICHCTBUS
aJeKTpuueckoro Toka. [lpaBmia okazaHus TEepBOM MOMOIIU: TIJIABHOE,
BBIBECTH TIOCTPAJABIIETO W3 30HBI BO3ACUCTBHS TOKa — OOECTOUUTH
UCTOYHUK TMOpPaXEHUsI JMOO OTTAIUTh YEJOBEKa C IOMOUIBI0 JIH0O0ro
npeaMeTa, HE MPOBOMASAILIEIO JJIeKTpuueckuil Tok. Jlamee Heobxoaumo
CIIEZIOBaTh TEM K€ TpaBUJiaM OKa3aHWs TEePBOW MOMOIIHM, YTO W TPHU
TEPMHUUYECKUX OXKOTax.

Xumuueckue oxcozu.

Bo-nepBbix, mnepen TeM, Kak OKa3blBaThb IIEPBYIO IIOMOLIb MpPH
XUMUYECKUX  OXOrax, HYXHO CHATh [MPONHUTAHHYH XHWMHYECKUMHU
BELIECTBAMHU OJICHKY.

Bo-BTOpBIX, OOMIBLHO MPOMBITH 000AKEHHBIE YYACTKU TeJa MOJ CTpyei
BoAbl B TeueHue 10-15 mun. HO! Kareropuuecku, 3T0ro Heab3sl JAeJaTh
NpH  O0XKOre HerameHodl W3BeCTbI0, KOTOPYK CMbIBaThb HAA0
PACTUTEJBHBIM MAacJOM MJIH  YAAIATH MEXAaHHYECKHM  IyTeM.
HeoOxonuMo ynanuth Bce KYCOYKHM M3BECTH U 3aT€M HAJIOXKUTh MapJeBYIO
NOBSI3KY. XMMUYECKHE BellecTBa HEOOX0JUMO UIMEHHO CMBIBATh O] CTpYyeH
BOJIbI, @ HE MbITATbCS YNAIUTh cajJpeTKaMu, TaMIIOHaMHU, CMOYEHHBIMU
BOJIOM, C TOPaKEHHOT0 y4acTKa KOXHM — TaK Bbl €lle OOJIbIIIE BTUPACTE
XUMHUYECKOE BEIIECTBO B KOXKY.

B-Tperbux, He0OX0IMMO 3HATh, YTO MPU OKA3aHWUU MEPBOM MOMOLIHN MPU
XUMUYECKUX OXOrax BXOAUT HEUTpanu3alus ACUCTBUS XHUMUYECKHX
BemiecTB. Ecnu Bbl OOOXKINIMCH KHUCIOTOM — MPOMOWTE MOBPEKICHHBIN
Y4aCTOK KOXKM MbIJIbHON BOAOM WiK 2 % pacTBOPOM MHUTHEBOM coabl (31O 1
yailHas JIO)KKa TMNHUTHEBOM COAbl Ha 2,5 cTakaHa BOJAbl), YTOOBI
HENTpanu30BaTh KUCIOTY. Ecau Bbl OOOXINIKCH IIENOYbIO, TO IPOMOWTE
MOBPEKIECHHBIN Y4aCTOK KOKH PACTBOPOM OOpHOM WJIM JINMOHHOM KUCIIOTHI.

B-ueTBepThIX, HAOXKUTH CYXYI0 MapiIeByI0 WJIA TKAaHEBYIO MOBS3KY H
00paTUTHCS K Bpauy.

Ho ecnu Bapyr Bel NPOBOAUIIM ONBITHL ¢ (POchHOpOM U B pe3ysIbTaTe €ro
MONAJaHNs Ha KOXKY MOJYYHJIM OXKOI, TO €r0 MOXHO HEUTpanu3oBatb 5%
pacTBOPOM MEIHOro Kyrnopoca (cepHokuciion meau). Ho Meansiil kymnopoc B
anTeKax He MPOJAI0T, €r0 MOKHO HANTH TOJIBKO B CHELMAIbHBIX MarasuHax.
[TosToMy eciy TakoOBOrO y Bac MOJA PYKOHM HE OKa3aJloCh, TO IMPU TaKOM
XHUMHUYECKOM OXOre HEOOXOIMMO HEMEJIEHHO OOpaTUTHCSA 3a MOMOUIBIO K
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Bpauy. OOBIYHO, B OOJIbHUIIAX COJIEPkKATCSI BCE HEOOXOJIMMBIC JIEKapCTBa
NepBOil HEOOXOUMOCTH.

JlanpHelee JIeYEHHE  OXKOIOB  MPOBOJUTCS B MEIULIUHCKOM
yupexaeHu. CylmecTBYeT HECKOJIBKO METOAOB JIEYEHHS O0>KOIOB, OJHAKO
37IECh MBI TPUBEIEM TOJILKO CaMble OOIIMEe CBEASHUS O TaKTHUKE BEICHUS
0OTrOBBIX 00JbHBIX. OHM MOT'YT MPUTOAUTHCS B CIIydae, €CIu A0 JIe4eOHOro
yupexaeHus cpazy JgoOparbca Oynmer HeBo3MoxkHO. O meronax,
MPUMEHUMBIX TOJIHKO B JICYCOHBIX YUPEKICHUSIX, MBI 3/6Ch HE YIIOMUHAEM.

Koxa Bokpyr osxora oOpabarbiBaeTcsi aHTHUCENTHUKOM, YHAAJSIFOTCS
WHOPOJHBICE Tela W  OTCIOWBIIMICS  »muaepmuc.  Kareropuuecku
3alpelaeTcsi BCKPBIBaTh MY3BIPU CaMOCTOSATENIBHO 10 OOpaiieHus B
MEAUIMHCKOE YUPEXKJEHUE, T.K. 3TO MOXKET MPUBECTH K MHPUIUPOBAHUIO
panbl. Jlanmee JedeHHE OXKOTrOB TMPOBOAST 3aKPBITBIM MM  OTKPBITHIM
criocoOOM. 3akphIThIi CIOCOO OCHOBAaH Ha TNPUMEHEHUH TOBA30K C
pa3IMYHBIMU JIEKApCTBEHHBIMU BeriecTBaMu. [Ipu oOmmpHbIX oxorax |
cTeneHu U oxorax Il crernenu HakiIabIBalOT Ma3eBble MOBSA3KU. MCmonb3ytoT
0,2% ¢ypammmmHoBYI0 Ma3b, aepmazuH (1% kpem), neBocynbdameTakavH,
CUHTOMMIIMHOBYIO AMYlbcuio, «Oma3onb» W JAp. KOMOMHMpPOBaHHBIC
mpernapaTbl, B COCTaB KOTOPBIX BXOJHUT, Kak IPaBHUJIO, JIEBOMHIICTHH,
00JIEMMXOBOE MAcCJO U APYIHe BEUIECTBA, YCKOPSIOIINE PEreHEPALNIO TKaHEH
(mantorenoBasi kuciora B «llantenone»; HadTamaH, KOMIOHEHTHI
MYEIMHOT0 BOCKA U 3QUpHBIE Macia B 6anb3ame «Cnacatenb» U T.1.). CMeHa
MOBSI30K — Kaxaple 2-3 nHsA. Eciam ke mpou301II0 HATHOCHUE, Ma3eBbIC
MOBSI3KM 3aMEHSIOT Ha BJIAKHO-BBICHIXAIOIINE C PACTBOPAMHU AHTHCENTHKOB
(bypaunnun, xaoprekcuaud u ap.). [pu oxorax IIIA crenenn HeoOxoanumo
COXpaHATh CTPYI N0 TE€X IOp, NMOKa OH HE OTTOPTHETCS CaMOCTOSITENBHO.
[TosToMy Ha OXOTH C CyXUM CTPYIIOM HaKJaJbIBAIOT CYyXHE ACENTUYECKUE
MOBSI3KH, a IPU HAJMYKMK BJIAXKHOTO CTpYIa — BIaKHO-BbIChIXatomue. [locie
OTTOPXKEHUSI CTpyna Ha 2-3 Helene U TMpU  OTCYTCTBUM THOHWHOIO
OTENIIEMOr0 JICYEHHE MPOAODKAIOT MA3eBbIMU MOBSI3KAMU JJISI YCKOPEHUS
3axkuBiieHus. [Ipu riay0OKMX OKOrax MECTHOE JICYeHHE HampaBieHO Ha
YCKOpPEHUE OTTOPXKEHHsT OMEpTBEeBIIMX TKaHedl. CHauajga HCHOIb3YIOT
BJI@KHBICE TOBS3KM C  AHTUCENTHUKAMHU, a 3aTeM  IOBSI3KM  C
MPOTEOJIUTUUECKUMHU  (DepMEHTAaMU H  CAJIMUUIOBOM Masblo, KOTOpbIE
PACIIaBIISIOT CTPYN M YCKOPSIOT OouMilieHHe paHbl. [lomHOCTRIO OuYuUIIeHHAs
paHa MOATrOTOBIIEHA K XUPYPrUUYECKOMY 3TaIy JICUEHUS — KOKHOM IJIaCTHKE.
[Tpu oTKpBITOM cIlOcOO€ JIeUeHUs MOBSI3KM HE HakJaAbIBatoTCA. OKOroBYIO
MOBEPXHOCTh ~ 00pabaThIBAIOT  AHTHCENTHUKAMH C  KOAryJIUPYIOIIMMU
(BBICYIIMBAIOIIMMH) CBOMCTBaMH (5% pacTBOPOM MapraHIlOBKH, CIIUPTOBBIM
pacTBOpOM OPUIJUTMAHTOBOI'O 3€JIEHOI'0 U JIp.) U OCTAaBJSIIOT OTKPBITOM JIs
YCKOpEHHsI (DOPMHUPOBAHUSI CYyXOro CTpyna. ITOT METOJ HCHOJb3YETCs B
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CHEIUATIbHBIX 0KOTOBBIX MaJlaTaX C TEIJIbIM, CyXUM CTEPUIILHBIM BO3/TYXOM.
be3 moBA30k Takke JieyaT OOBIYHO OXKOTH JIMIA, MPOMEXHOCTH — B TEX
MECTax, TJie TOBSI3KH HAJOXKUTh MpoOiaeMaTudHo. [Ipu 3ToM 000MOKEHHYIO
MOBEPXHOCTh CMa3bIBAIOT Ma3bl0 C AaHTUCENTUKAaMU (CHUHTOMMIIMHOBAS,
dbypauminHoBas u 1p.) 3-4 pa3a B J€Hb.

Conneunbnlit 03coz.

[locne agnutenbHOro MpeObIBaHMSA HA COJIHIIE KOXKa, HE 3alluIlIeHHas
OJICXKAOW, WIIM, COJHUE3ALIUTHBIM KPEMOM, CHJIBHO KpacHEeeT, U B HTOre
MOJTy4aeT COJIHEUHBIH 0XKOr. YacTO COJIHEUYHBIM OXKOI JTOMOJHSETCS OOLUM
neperpeBanueM Tena. Kakue >xe mpaBuja OKa3zaHUs MEpBOM IMOMOILU B
JAHHOM cuTyaruu?

[Ipu comHeyHOM OXOTe€, BO-NIEPBBIX, HEOOXOAUMO MPUHATH XOJIOIHOM
WIKM  OpoxjiaaHbii  aym.  Ecnm mocTpamaBmiMii HE B COCTOSIHUU
CaMOCTOSITEJILHO TMPUHATH AYIII, €r0 CIEAyeT OOMBITH XOJIOAHOW BOJOM. Bo-
BTOPBIX, HEOOXOAMMO THUTh MHOTO JXHJIKOCTH (4Yaid, MOJIOKO, MOpPC) MJIs
BOCCTAHOBJICHMsI OajlaHCa BOJbI B OpraHu3Me. B-TpeTbux, B YMCIO METOAOB
OKa3aHUs NEePBOM MOMOUIHU MPU CUIIbHBIX COJTHEYHBIX 0XKOraX, CMa3aTh KOXY
OOpHBIM Ba3e€JMHOM WM CHEJIaTh KOMIIPECC M3 pacTBOpa KaJeHIYIbI.
Kanenayna — 3T0 1€KapCTBEHHOE PACTEHHE, HACTOMKA KaJIEHYJIbl IPOIAETCS
B Jro0oi amreke. /[[ns kommpecca HEOOXOAMMO pa3BECTH HACTOUKY
KJICHIYJbl B XOJIOAHOM Boae B mnpomnopuuu 1:10. B-uerBepThixX, ecin
HNoJHsAJach TeMmIeparypa, HEOOXOJUMO  BBIIUTh  JKapOIOHMXKAIOLIEee
cpeactBo. Eciu mocTpagaBiminii ¢ OOMIMPHBIM 05KOIOM, TO CIEAYET BbI3BATH
Bpaua. Bpau BBeneT o0e3001mBaromiee CpeCTBO U Ha3HAUUT JICUCHHE.

KpoBoreuenus

KpoBoTeueHneM  Ha3pIBalOT MOTEPI0  KPOBU  OPraHU3MOM M3
HOBPEXKACHHOTO KPOBEHOCHOT'O COCY/Ia.

KpoBb npezacrasnsier coboii OMOTOTMYECKYIO TKaHb, 00€CTIEYUBAIOIYIO
HOpPMaJIbHOE CYIIECTBOBaHME Opranm3Ma. KommdecTBO KpoOBU y MYKYHH B
cCpeaHeM OKojJo 5 1, y keHumuH — 4,5 1; 55% o0beMa KpoBU COCTaBIISIET
wia3ma, 45% — KpOBSHbIE KJIETKH, TaK Ha3blBaeMble ()OPMEHHBIE 3JIEMEHTHI
(3pUTPOLUTHI, TEHKOLMTHI, TPOMOOLIUTHI U JIp.).

KpoBb B opranm3me 4enoBeKa BBITOIHIET CIOKHBIE H MHOTOOOpa3HbIC
¢byakmuu. OHa cHaOXaeT TKaHW W OpraHbl KUCIOPOJOM, MHUTATEIbHBIMU
KOMIIOHEHTaMH, YHOCUT OOpa3yIoUIMecsi B HHUX YIJIEKUCIOTY M MPOAYKTHI
oOMeHa BEUIECTB, JOCTaBISIET UX K IMOYKAM M KOXKE€, Yepe3 KOTOpbIe ITH
TOKCHMYECKHE  BEIIeCTBA  yOAIAIOTCS W3  opranu3ma. JKu3HeHHas,
BereraTuBHas (DYHKIHS KPOBU 3aKJIFOUAETCS] B HEMPEPHIBHOM IOAJIEPKaHUU

14



MOCTOSTHCTBA ~ BHYTPEHHEHW  Cpeapl  OpraHu3Ma, JIOCTaBKE  TKaHIM
HEOOXOAMMBIX UM TOPMOHOB, (PEPMEHTOB, BUTAMUHOB, MHHEPAJIbHBIX COJIEH
Y DHEPreTUYECKUX BEILECTB.

Opranusm 4enoBeka 0e€3 O0COOBIX TMOCIEICTBHM NEPEHOCUT yTpary
tonbko 500 ™ kpoBu. Hcredenme 1000 M KpoOBH yke CTaHOBHUTCA
oracHbIM, a orepst 6onee 1000 M1 KpOBH yrposkaeT KM3HU uenoBeka. Ecnu
yrpaueHo Oojsee 2000 M KpOBH, COXPAaHUTh KHU3HH OOECKPOBJICHHOMY
MOKHO, JIMIIb TpPU YCIOBHM HEMEJIEHHOTO W OBICTPOrO BOCIIOJHEHUS
KpoBornotepu. KpoBoTeueHrne M3 KpymHOrO apTepUabHOTO COCYAa MOXKET
NPUBECTH K CMEPTH YKE€ uepe3 HeCKoJbKo MUHYT. llosTomy mroboe
KpPOBOTEUYEHUE JIOJDKHO OBbITh, MO BO3MOXHOCTH, OBICTPO M HAJEKHO
octaHoBieHO. Heo0XoaumMo y4yuThIBaTh, 4YTO JE€TH M JHIA MPEKIOHHOTO
BO3pacTa, crapue 70-75 5er, MIoXo MEPEeHOCAT U CPaBHUTEIHHO MANYIO
MOTEPIO KPOBH.

KpoBoTreuenne HacTymaer B pe3yjibTaTe HapyLIEHUs  IEJIOCTH
Pa3IMYHBIX KPOBEHOCHBIX COCYJOB BCJIEICTBHE pAaHEHUs WU 3a00JI€BaHUS.
CKOpOCTh MCTEUEHHUSI KPOBH U MHTEHCHBHOCTH €0 3aBHCAT OT XapakTepa H
BEJIMYMHBI COCY/1a, 0COOEHHOCTEH ero noBpexieHus. KpoBoreueHus ObIBatoT
HEPEIKO MPHU TUIEPTOHUYECKOH, SI3BEHHOMU, Jy4eBOW M HEKOTOPBIX APYTUX
00Je3HsAX. DT HETPAaBMATHYECKUE KPOBOTEUEHUS MPOUCXOIAT U3 HOCA, PTa.
W3nuBIascs KpoBb MOKET CKOMUTHCA B IPYAHOM MOJIOCTH, OPTaHax >KUBOTA.

B 3aBucuMocTM OT BHAA MOBPEXKIECHHOTO COCyJa Pa3INyYarOT
apTepuanbHOE, BEHO3HOE, KalWJUIIPHOE U TAPEHXUMATO3HOE KPOBOTECUEHHUSI.

Eciu kpoBb U3AMBAaeTCS HapyXKy uepe3 MOBPEXKJIEHHbIE TKaHHU, TO
TOBOPAT O HAPYIHCHOM Kpogomeuenuu. Ecin XK€ KpOBb H3JIMBAETCA BO
BHYTPEHHHE TIOJIOCTH, B MPOCBET MOJBIX OPraHOB WM MEXAY TKaHSMH,
UMEIOT B BULY HYympenHee kpogomeueHue. 1IpuamHOi KpOBOTEUEHHSI MOT'YT
ObITh HE TOJBKO pAa3JIMYHbIE pPAHEHUS WM JIPyrue MOBPEXKIEHUSA, HO U
pa3nuyHble  3a00JIeBaHMS BHYTPEHHHUX OpraHOB: JIETKHUX, JKETyJKa,
KUIIEYHHUKA U .

ApmepuanvHoe Kposomeuenue, dBIAIONIEECS HauOoOJiee ONACHBIM,
BO3HUKAET MpHU TMOBPEXKICHUU OoJiee WIM MEHee KPYHHBIX apTepuil u
XapakTepu3yercs TeM, YTO U3 paHbl CHUJIBHOM  TOIYKOOOpa3HOU
(mynbcupylolei) cTpyed BbITEKaeT KpoBb anoro 1Bera. [loBpexieHue
KpYNHBIX apTepuil (OeIpeHHOW, MIeYeBOW U Jp.) MPEACTABISAECT ONACHOCTh
JUTSI SKU3HU.

Benosnoe kposomeuenue. 1lpu BEeHO3HOM KPOBOTEUEHUU KPOBb TEMHO-
KpacHasi, T€4eT MEAJICHHO, HEeMpepbiBHO. BEHO3HOE KpOBOTEUEHUE MEHEE
MHTCHCUBHOE, YE€M apTepUaIbHOE, U IO3TOMY PEXE HOCHUT YIPOKAIOLIUHN
xapakTtep. OHaKo MPU paHEHUH BEH IIIeU U TPYTHON KIETKHA UMEETCs Ipyras
(HEepenKko cMepTelibHAas) OMACHOCTh: BCJICJICTBUE, TOTO, YTO JIABJICHUE B DTUX
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BEHAX MOXKET OBITh HUXE aTMOC(EpPHOro, TO B HUX B MOMEHT BJI0Xa MOXET
MONAacTh BO3AYIIHBINA MYy3bIpb, KOTOPBHI B CBOIO OYE€pPEIb MOXKET BBI3BATH
3aKyMOPKY MPOCBETa KPOBEHOCHOTO COCY/Ia — BO3AYIIHYIO AMOOJHIO U CTaTh
MIPUYMHON MOJIHUEHOCHOW CMEPTH.

Kanunnapnoe xposomeuenue SBISETCA CIEICTBUEM TOBPEXKICHUS
MeJTbYaNIIMX KPOBEHOCHBIX COCYIOB (KAaNMJUIAPOB) U XapaKTEPUYETCS TEM,
YTO U3 BCEU MOBEPXHOCTU PAHBI COUUTCSI KPOBb, MO LIBETY CPEIHSS MEXIY
apTepuajJbHOU U BEHO3HOM.

Iapenxumamosnoe kpogomeuerue HaOMIOAAETCS MIPU MOBPEXKICHUN TaK
Ha3bIBAEMBIX IMAPEHXHWMATO3HBIX OPraHoB (I€UEHb, CEJIE3CHKAa U Jp.) U
ABJISIETCS, TIO CYILECTBY, CMEIIIAHHBIM KPOBOTECYEHUEM.

KpoBoTeueHne wu3 KanwuiipOB W MEJIKUX COCYIAOB 4Yalle BCEro
CaMOIPOM3BOJILHO OCTAHABIMBAECTCS B ONukKaillliie MUHYTBI, TaK Kak B
MPOCBETE TMOBPEXKACHHBIX COCYIOB, BCIEJICTBUE CBEPTHIBAHUS KPOBH,
00pa3yroTcsi KpOBSHbBIE CT'YCTKH (TPOMOBI), 3aKyOPUBAIOIINE KPOBOTOYAIIUN
cocya. OJIHaKo MPU MOHMKEHHOW CBEPTHIBAEMOCTH KPOBH (JydueBasi 00JIC3Hb,
reMoprisI) TOBpPEXKACHHE MaKe HEOONBITUX COCYIOB MOXKET BBI3BATH
BECbMa JUINTENIPHOE, a WHOIJA M OINACHOE [JIsl KWU3HU KPOBOTECUEHUE U
KPOBOITOTEPIO.

Cepbe3Hble TMOCNIEICTBUA, @ WHOIAa W OOJbIIasi ONAaCHOCTb CHJIbHBIX
KPOBOTEUEHHUN U OOUIIBHBIX KPOBOIOTEPH JIJIsl OpraHu3Ma JUKTYIOT OJHY U3
[VIaBHBIX 3a/1a4 MEPBOM MOMOIIU MPU PAHEHUSIX — OCTAHOBKY KPOBOTEUYEHUSI
Y JMKBUJIALIMIO €r0 MOCJIEACTBUM, T. €. OCTpPOM KpoBomorepu. Pazmuuaror
BpEMEHHYIO  (IIpeIBapUTENbHYI0) M OKOHYATEIbHYH  OCTaHOBKY
KPOBOTEUYEHUS.

Bpemennvie cnocobwl ocmanogku kpogomeuenus MPUMEHSIIOTCS 0OBIYHO
B YCJIOBHMSIX OKAa3aHHS MEPBOM MEIUIMHCKOM momomu. K HUM oTHOCSTCS:
BO3BBILIEHHOE (MIPUIIOIHATOE) TIOJIOKEHHE TOBPEXKACHHOW YacTh Tea,
MPKATHE COCY/la Ha MPOTSHKEHUH, PEe3K0oe CTh0aHne KOHEYHOCTH, JaBsIas
MOBSA3KA, TAMIIOHA/a U HAJTOKEHUE KPOBOOCTAHABIMBAIOIIETO KIyTa.

lIpunoousmoe nonodxcenue (C MOMOILIBIO TOJKIAIbIBAHUS MOAYIIKUA U
JIp.) TOBPEXKJACHHOM 4YacTU Teja Yalle BCEro MPUMEHSIETCS MPHU PaHEHUSIX
KOHEYHOCTEH, B YaCTHOCTH, IIpU BEHO3HBIX KpPOBOTECUEHMX. Takoe
MOJIOKEHHE 11e71ecO000pa3Ho MPUAaTh KOHEUHOCTH JIMIIb IOCIE HAJIOKEHUS
JIaBSIIEH MOBSI3KHU Ha PaHy.

Ilpusxxcamue cocyoa Ha npomsdxceHuu COCTOMT B TOM, HYTO
KPOBOTOYAIIIMIM COCYl MPUKUMAIOT HE B 00JACTH CaMOMl paHbl, a BBIIIE HEE
(npu paHeHUUW apTepHil) WK HUKE (MPU paHEHUH BEH), T. €. Ha IPOTSKEHUU
MOBPEXKJAEHHOTO cocyaa. Croco0d S5TOT MPUMEHSIIOT, Kak MpaBWjio, MpH
CUJILHOM apTepUalbHOM WJIM BEHO3HOM KpoBOoTedeHuu. [lpmxumaror
KPOBEHOCHBI COCyll OOBIYHO B TE€X MeECTaX, TIJIE€ OH PACMOJIOKEH
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OTHOCHUTEIIbHO TMOBEPXHOCTHO M T/I€ YAAETCS MaJbLIAMH MPUXKaTh €ro K
NOJJIeKAaIled KOCTH, T. €. CHAaBUTh €ro M 3aKpbITh MpocBeT. [Iprxkumarh
COCYZl K KOCTHU CJIEyeT HE OJIHMM, a HECKOJIBKUMHM Najblamu. s Kaxaoro
KpPYITHOTO apTEpUaAIbHOIO COCYa MMEIOTCS ONPEIECIICHHbIE aHATOMUYECKUE
TOYKM, TJ€ Lenecoo0pasHee BCEro IPOM3BOAMTH €ro mpuxarue. Tak,
BHCOYHYIO apTEpPHUIO MPYIKUMAIOT BIIEPENAN MOUYKH yXa, IIJICUEBYIO apTEPUIO —
y BHYTPEHHET0 Kpasi IBYrJIaBOM MBIIIIEI Iieya (Outenca) u 1. 1. (puc. 1.1).

Puc. 1.1. Touku BpeMEHHOr0 nepexaThs apTepui:

1 — BucouHas;

2 — 3aTBIJIOYHAS;

3 — mpaBas o01Iasi COHHas;

4 — TOAKIIFOYNYHAS:

5 — moaMeIIeYHAS;

6 — mIeueBas;

7 — IydeBasi;

8 — okTeBas;

9 — GenpenHasi;

10 — nmepennsist 60abIIEOCPIIOBAS,
11 — 3apnss GonbiiedepioBasi.
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Pesxoe (makcumanvnoe) ceubanue koneunocmu, HanpuMmep, B JOKTEBOM
WIM KOJEHHOM CycTaBaxX NpHU PAHEHHM MpPEAIUIedbs WJIA TOJEHH (CTOIbI),
uHorAa ObIBaeT HACTOJIBKO 3(P(PEKTUBHBIM, YTO HEOOXOJUMOCTh HAJIOKEHUS
XKryTa OTHaaaer. DTOT npueM (pe3koe crubaHue) NPUXOJUTCs YIOTPEOISITh
U TNpU CUJIBHOM KpPOBOTEUYEHHHM U3 paH, PACHOJIOKEHHBIX Y OCHOBaHUS
(KOpHS) KOHEYHOCTH, KOTJ]a HaJIOKEHHE KI'yTa HEBO3MOXKHO. B 3THX ciyyasx
IpU KPOBOTEUEHUHU U3 BEPXHEH KOHEUHOCTH PYKY (PUKCHUPYIOT B MOJIOKEHUH
JI0 OTKa3a 3aBEICHHOM 3a CIHMHY, a 0OPU KPOBOTECUEHWH U3 HUKHEU
KOHEYHOCTH — HOTY 3aKpEIUISIOT COTHYTOM M MPUBEAEHHOW K JKUBOTY (CM.

puc. 1.2).
[/ r
. \-
g 2
Puc. 1.2. BpeMeHHast ocTaHOBKAa KPOBOTEYEHUS
a — MAaKCUMMaJIbHbIM OTBEJACHHEM WM TOABEICHUEM BEPXHUX
KOHEUHOCTEH K TOSICHUIIC; 6 — CrMOaHUEM PYKH B JIOKTEBOM CYCTaBe, 68 —
crubaHueM HOTM B Ta300€IpEHHOM CyCTaBe;, 2 — Cru0aHueM HOTH B

KOJIECHHOM CYCTAaBe.

Jlasswyro noseasky B KadecTBe Crocoba BPEMEHHOM OCTaHOBKH
KpPOBOTEUEHHUSI  NPUMEHSIOT  JIOBOJBHO  YacTO  TpU  HEOONBIINX
kpoBoTeueHusx. CymHOCTH crmoco0a 3aKiIio4aeTcss B TOM, YTO TIOCJHE
CMa3bIBaHUSI KpACB paHbl HOJHOM HACTOMKOW HA HEE HAKJIAIbIBAIOT
HECKOJIPKO CTEPUIBHBIX MapJIeBBIX cal(PeToK, MOBEPX KOTOPHIX KIATYT
JIOBOJIbHO TOJICTBIM CJIOM BaThl, 3aT€M BCE ITO TYro, T.€. C OMPEACIICHHBIM
JaBJICHUEM, TPUOUHTOBBIBAIOT MAPJIEBBIM WU APYTHUM OHMHTOM.

CambIM  HaJIe)KHBIM CIOCOOOM BPEMEHHOW OCTAaHOBKH CHJIBLHOIO
apTepualibHOrO KPOBOTEUCHHUS ABJISCTCS HalodCeHue
KPOBOOCMAHABAUBAIOWE20 Hc2ymda HA TOT WIA WHOW OTAEN MOBPEKIECHHOU
KOHEUYHOCTH — ee KpyroBoe mnepersruBanue (puc. 1.3). CymecTByeT MHOTO
BUJIOB KPOBOOCTAHABIIMBAIONIUX JKT'YTOB (PE3MHOBBIC, MaTepyaThie U Ap.), HO
CaMbIM MPOCTHIM U HauboJiee PacCIpOCTPAHCHHBIM SIBIISIETCSI PE3UHOBBIH KT'YT
Dcmapxa; Ipu €ro OTCYTCTBUM MOXHO MCHOJIb30BaTh JIIOOOW MOAPYYHBIN
MaTepHall: TUTIOBYIO TPYOKY, MOJOTEHIIe, pEMEHb, BEPEBKY, TJIATOK H T. II.
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Kryr HaknaawiBaeTcs ciaeAayrommM oOpa3oM. YacTh KOHEYHOCTH, TJIE
OyJIeT JeKaThb KI'yT, OOBEPTHIBAIOT MOJOTEHIEM WM HECKOJIBKUMH CIOSIMU
OuHTa (MoAKIazKa). 3aTeM MOBPEXKICHHYIO KOHEUHOCTh MPUIIOJHUMAIOT,
KTYT pacCTITUBAIOT, JeNalT 2—3 000poTa BOKPYT KOHEUHOCTH, YTOOBI
HECKOJIBKO CIABUTh MSITKHE TKAHU, U 3aKPEIJISIOT KOHIIBI )KI'yTa C TTIOMOIIbIO
IEMOYKH M KpIOYKa WM 3aBs3biBalOT y31oMm (puc. 1.3). IlpaBunbHOCTH
HAJIOKEHUS KI'yTa MPOBEPSIETCS MPEKpalleHUEM KPOBOTCUECHHUM U3 paHbl U
MCYE3HOBEHUEM ITYJIbCca Ha Mepruepruu KOHETHOCTH.
[Tpu ynoTpebaeHuu KryTa He PEIKO JAOMYCKAOTCS CEPhEe3HbIC ONTUOKHU:
® HaKJIAJBIBAIOT JKTYT 0O€3 JOCTAaTOYHBIX TIOKAa3aHUW — €ro CleayeT
NPUMEHSATh JIMIIb B CIy4asX CUJIBHOTO apTepUaibHOrO KPOBOTEUYEHUS,
KOTOpPOE HEBO3MOXXHO OCTAHOBUTH IPYTUMH CIIOCOOAMH;

® OKI'YyT HaKJaJbIBalOT Ha OOHAXKEHHYIO KOXY, UYTO MOXET BBI3BaTh €€
yILEMJICHUE U Ja)kKe OMEPTBIICHHUE;

® HEMpaBWJIbHO BBIOMPAIOT MeCTa I HAJIOKEHHUS JKIyTa — €ro HaJo
HaKJIaJIbIBaTh  BBIIIE MECTa KPOBOTEUEHUS TMpPU  apTEPUATBLHOM
KPOBOTCUECHUH;

® HEMNPAaBWIHHO 3aTSATUBAIOT KIYT; cJaboe 3aTATMBAHUE YCHJIUBACT
KpPOBOTEUYEHHUE, a OUEHDb CUIIBHOE — CJIABJIMBACT HEPBBHI.

Puc. 1.3. HanoxxeHne KpoBOOCTaHABIMBAIOIIET O KI'yTa

[Ipn HanoXeHUW >Kryra NPOUCXOJUT CHABIMBAHUE BCEX COCYAOB
KOHEYHOCTH, TMOATOMY IMOJHOCTHIO MPEKpallaeTcs MNPUTOK KPOBU K TEM
OTJieJlaM KOHEUHOCTH, KOTOpPbIC PACHOJIONKEHBI HUXKE (IUCTAIbHEE) KIYTa,
YTO, €CTECTBEHHO, PE3KO HapyliaeT MUTaHWe 3TUX oTaenoB. Hamo Bcerma
YYUTBIBATh 3TO BAXKHOE OOCTOATEIHCTBO: KPOBOOCTAHABIMBAIOIIMMI JKIYT
JIOJDKEH 0 BO3MOXKHOCTH MEHBIIIE HAXOJUTHhCS HAa KOoHeYHOCTH. Cremyet
TBEPJO 3allOMHUTH TPABUIIO: MAKCUMaJIbHOE BpEMS, B TEUYEHUE KOTOPOTO
MO>XHO HE CHUMATh KI'yT Ha Oejape, B TEIUIOE BpeMs rojaa cocraBisier 1,5—
2 4, B xononHoe Bpemsi — 1 4. [lpeBbllieHne yKa3aHHOTO BPEMEHU MOXKET
MPUBECTH K OMEPTBICHUIO OOECKPOBICHHONW KOHEYHOCTH. Y JIIOACH Ke,
MOJIBEPIIIINXCS BO3ACHCTBUIO MOHU3UPYIOIICH pamuanuu — B mpenenax 30—
60 mun. [locTpamaBiero ¢ HaJIOKEHHBIM KI'YTOM HEOOXOIUMO HEMEIJICHHO
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HalpaBUTh K Bpadyy WM B JIEYEOHOE YUpEXKACHHE I OKOHYATEIbHOU
OCTaHOBKH KPOBOTEYCHHUS M CHSITHS JKTyTa, KOTOPOE MPOHM3BOIAT IyTEM
MOCTETIEHHOT'O €r0 PaclyCKaHus.

OxoHuyamenvHas OCMAHOBKA KPOBOMeYeHUsi OCYIIECTBISIETCS OOBIYHO
BpauoM TIPH OKAa3aHWM XHPYPTrUYECKON IMOMOIIM pPaHCHOMY (TIepBUYHAS
0o0paboTKa paHbl U JIp.) M Yallle BCErO0 COCTOUT B MEPEBA3KE KPOBOTOUAIIUX
COCY/IOB.

CepaedHo-jieroyHasi peaHuManust

NckyccrBennast BeHTwsimms Jierkux (MBJI) uMeer Gorblioe 3HAYCHHE IS
CTIaCeHUS JKU3HU MOCTPAIABIIIETO, TaK KaK CIIOCOOCTBYET HACHIIICHUIO KPOBU
KUCJIOPOZIOM TIPY OTCYTCTBHM CaMOCTOSITENBHOIO Jbixanust. [Ipexxne Bcero, crnemyer
YOCIUTHCSI B TIPOXOAMMOCTH BO3ITYXOIMPOBOJISIIHX ITyTEH TIOCTPAIABIIIErO W YCTPAHUTh
MEXaHMYEeCKUE TPUYMHBL, MPEISTCIBYONME Abixanuio. C  3TOM  1elbio
OCMATPUBAIOT TOJIOCTh PTa U HOCA, KOTOPBIE MPHU MOMOIIM MaJIblla, HOCOBOTO
TUTATKA WM MapJieBOTO TAMIIOHA JIOJDKHBI OBITh OBICTPO OYMINICHBL, OT CITFOHBI, CIA3H
WIM PBOTHBIX Macc, 3eMJIM, Wi, Mecka U JPYruX MHOPOMHBIX Tenl Heobxommumo
YCTPaHUTb YacTO HAOIIOTArOIIIeecs] 3aafiaHue sI3bIKa, €CIIU UCKYCCTBEHHOE JbIXaHHe
OyZleT MPOW3BOIUTHLCS MPU TOJIOKEHUH TOCTpaJIaBIliero Ha crvHe. Eciu ke mpu
ATOM TMOCTPAJABIINI JICKUT HUYKOM, T.€. Ha KUBOTE, TO HY)KHO CJISTUTh, YTOObI
€0 POT 1 HOC HE YITUPAIHICH B 3eMITIO WJTH TIOIIOKEHHBIN TIO]T TOJIOBY TIPE/IMET.

[lepen HayanoM WCKYCCTBEHHOIO [bIXaHWS HEOOXOAMMO OBICTPO BBINOIHUTH
CTIeMyOIEe orepaiyy  (BCE 9T TIOATOTOBUTEIBHBIE MEpbl K HCKYCCTBEHHOU
BCHTWISIIIMN JITKUX JIOJDKHBI TPOBOIUTHECS ¢ MAKCMMAIBHO OBICTPO M 3aHMMAaTh HE
Oostee OTHOM MUHYTHI):
®  O0CBOOOUTB TIOCTPAZIABIIIETO OT CTECHSFOIIIEH JTbIXaHNE OISKIIBT,
®  VIIOXKUTB MOCTPAIABILEr0 Ha CITMHY HA TOPH30HTATBHYO [IOBEPXHOCTH;
® MAaKCHMAIHHO 3alPOKUHYTH TOJOBY TOCTPAIABIIETO Ha3ajl, TIOJIOXKHUB TIOM 3aThUIOK

JIaJIOHb OJTHOM PYKH, a BTOPOHM PYKOW HaJIaBIMBATh Ha JI00 MocTpaaBiiero (puc.4a)

JI0 TeX Top, TIOKa MOA0OPOIOK €0 HEe OKAYKETCs Ha OJTHOM JIMHUM C 11ieei (prc.40).

[Ipy TakoM TIONIOYKEHHUH TOJOBBI SI3BIK OTXOAWT OT BXOZIA B TOPTaHb, OOSCTICUMBAst

TEM CaMbIM CBOOOHBIN TIPOXOJT sl BO3/MyXa B Jierkue. Bmecte ¢ TeM npu Takom

TIOJIOPKEHHUH TOJIOBBI OOBIYHO POT pacKpbiBacTcs. J[is cOXpaHEeHHsT JOCTHTHYTOTO

TIOJIOPKEHHST TOJIOBBI TIOJ JIOTIATKH CJIAYeT TOJIOKHUTh BAJIMK W3 CBEPHYTON

OJISKIIBL;
® TalbllaMd OOCJIENIOBATh TIOJIOCTh PTa M, €CIM B HEM OOHAPYKUTCS MHOPOITHOE

CONIEP’)KUMOE, YNIATUTh €r0, BHIHYB OJHOBPEMEHHO 3YOHBIE MPOTE3bl, €CIIM OHU

umerorcs. JImd yrmaneHwss CM3d W KpOBU TOJIOBY W IUICUM TIOCTPAZIABIIICrO

MOBOPAUMBAIOT B CTOPOHY (MOXKHO TIOBECTM CBOE KOJIGHO TION IUICYH

TIOCTPAJIABIIIET0), a 3aTeM C TIOMOIIBI0 HOCOBOTO TUIATKA WM Kpasi pyOarlku,
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HAMOTaHHOTO HA YKA3aTeJIbHBIA MAEll, OYMILAIOT TOJOCTh pra U mioTku. [locne
ATOr0 TOJIOBE TMPUIAIOT TIEPBOHAYAILHOE TMOJNOKEHHE M MaKCUMAJIbHO
3aIPOKHUIBIBAIOT €€ Ha3a)l, KaK yKa3aHo Ha puc. 1.4.

Puc. 1.4. ITonoxenue roiaossl NOCTPagaBIIEro Mepes MPOBEAEHUEM HCKYCCTBEHHOTO
JIBIXaHMSI CIIOCOOOM «H30 PTa B POTH:
a) HayaJIbHOE IT0JIOKEHU € TOJIOBBI: BXOJ] B TOPTaHb — 1 MEPEKPHIT HAATOPTAHUKOM — 2 U
3alaBIIUM S3bIKOM — 3|
0) MoJI0’KeHUEe I'OJIOBbI, TPU KOTOPOM HAUMHAIOT HCKYCCTBEHHOE JIbIXaHUE: I'0JI0BA

3allpOKMHYTA Ha3aJl, HUKHSISI YENIIOCTh BBIIBUHYTA BIIEPE], HAATOPTaHHUK 1O IHAJICS U

SI3BIK OTOLIEI OT B X0J1a B TOpTaHb, O1aroaaps ueMy odecrneyeH CBOOOIHBIN MPOXo]

BO3/yXa B Hee.

UYacrora BIOXOB JODKHA TPUOMKATHCS K (U3HOIOTHYECKOM, T.e.
cocTaBiATh 16—20 MONHBIX ABIXATENbHBIX LUUKJIOB B MUHYTY. JIMTENBHOCTH
WCKYCCTBEHHOTO JIBIXaHUS pa3iidHa W 3aBUCUT OT XapakTepa IPUUMHBI
BbI3BABILICH HAPYIICHWE HOPMAIBHOW JIbIXaTeTIbHOW JEATENIBHOCTH, U €€ TSKECTH.
OnHako BO BCEX CITydasix CIEAyeT pyKOBOJICTBOBATHCS OOLMMU TipaBuiiamu: MBJI
cnedyem npoooaxcams 00 mex nop, HOKa He 60CCMAHOBUMCSL CAMOCHOSMENTbHOE
U HOpMabHOe no 2nybuHe, yacmome U pummy OblXaHue VIN Ke He TOsBATCS
SBHbIC TIPU3HAKA OKOHYATEJIbHOM OCTAHOBKH CEpACYHOM JeATeNbHOCTH,
HECMOTpSI Ha MPUMEHEHUE MEp JJIs1 €€ BOCCTAHOBJICHUS (Maccaxk cepia u Ip.).
Hau6omnee npocteiM 1 3¢ dextuBHbIM criocooom UBJI sBnsieTcs criocod «pom 6
pom» WM «POom 6 HOC», KOTOPBIA 3AKIFOYACTCS B CIEIYIOIIEM: IOCTPAAABILIErO
KIAQAyT Ha COMHY C PE3KO 3alpOKUHYTOM Ha3aj TOJOBOM, JJISI Yero
NOAKJIAABIBAIOT MOJ IUICYM BAJIMK WM YICPKUBAIOT TOJOBY pyKaMH.

Oka3pIBaIONIMA TIOMOIIL CTOMT Ha KOJICHSIX COOKY OT MOCTpaaaBIIEro (puc.
1.5).
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Puc. 1.5. MckyccTBEHHOE ABIXaHUE «POT B POT»

IIpy >TOM DONOXKEHUM TPOCBET TJIOTKM M BO3AYXOHOCHBIX IIyTEW
3HAYUTENFHO PACIIUPSAIOTCA U O0ECIeUMBACTCA MX MOJHAs MPOXOAUMOCTD,
YTO SBJIIETCSI OCHOBHBIM YCIIOBUEM YCIIEIIHOTO MPOBEAECHMS TaKOro crocooa.
NBJI. Besikoe cMellieHre rojioBbl CIIOCOOHO HAPYILUTH MPOXOIMMOCTb JIbIXaTeIbHbIX
nyTel, ¥ 4acTb BO3JlyXa MOXKET IONacTh B kenyaok. [loaromy Heobxoaumo
THIATEJIBHO YIEPKUBATh TOJIOBY IIOCTPAJABIIErO B 3alPOKMHYTOM K CIIMHE
nonoxeHuu. [lepen Tem, kak HaYaTh BAYBaTh BO3IYX Y€pe3 POT, CIEAYET IIOTHO
3aKaTh HOC TIIOCTP3JaBIIEro, YTOObI BO3AyX HE BBIXOAWI 4Yepe3 HEro.
Oxkas3pIBaroIuii MOMOIIIb JeIaeT TITyOOKHI BIOX, IIMPOKO PACKPHIBAET POT, OBICTPO
NPUOIIHKAET €ro KO PTy MOCTPAIABIIEroO M, MJIOTHO MPHUKAB CBOM T'yObl BOKpPYT
pTa MOCTPaAABILEro, JAeiaeT MIyOOKUH BBIOX B POT MOCJEAHETO, T.€. BAYBaeT
BO3/lyX B €ro JieTkue W pasayBaer uX. [Ipu 3TOM CTaHOBUTCS 3aMETHBIM
MOABEMOM I'PYJTHOM KJIETKU MOCTpajiaBiiero (Box). [locie aToro okaspBaronmii
MOMOIIIb OTKHJIBIBAE€TCS HA3aJ W BHOBb JENacT IyOokuil Bmox. B 310 Bpems
IpyHas KJETKa MOCTPAJaBUIErO OIYCKAETCS — MPOUCXOAUT MAaCCHUBHBIN
BBIJIOX. 3arTeéM OKa3bIBAIOIIMM ITOMOLIb BHOBb BBIIBIXacT BO3AYX B POT
nocrpanasmiero u 1. A. [Ipy nonmagaHuu Bo3lyXa B JKEIYAOK (YTO JIETKO
3aMETUTh IO Pa3AyBaHUIO HATUPEBHOM 00JIACTH) OAHOM JIAJAOHBIO, MOTOKEHHON
Ha TeMsl, YAEP/KUBAIOT TOJIOBY IMOCTPA/IABILETO B 3alIPOKUHYTOM IOJIOKEHHH, a
Ipyrod — OCTOPOXKHO, HO HENPEPHIBHO HAJaBIMBAIOT Ha 00JacThb
PaCIONIOKEHMS KenyaKka. AHAIOTMYHBIMUA IIPHEMaMU MOXKHO BIyBaTb BO3yX
B HoC (puc. 1.6). JImst 3TOr0 HOC TOCTPAaBIIEro TUIOTHO OXBATHIBACTCS TyOaMU
OKa3bIBAIOLLIETO MOMOIIb. Bo n30exaHue BBIXOXKJEHHUS BO3AyXa 4epe3 poT
CIIEAYEeT MPUIIOAHATH MOAOOPOIOK MOCTPAIABILIETO U TEM CaMbIM 3aKpPbITh
€My pOT.
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Puc. 1.6. MckyccTBeHHOE IbIXaHUE «POT B HOCH»

[Io rurneHM4eckuM COOOpPaKEHUSIM JIMIO TOCTPAJABIIEro Mepen
BJIlyBaHMEM BO3/yXa 4€pe3 POT UIIM HOC M0 BO3MOKHOCTH CIEAYET IMOKPHITH
YUCTBIM IUIATKOM, KYCKOM Mapijidi WM APYrod JETrKoM martepuu. MoxkHO
MIPOM3BOAUTh BAYBAaHWE BO3AyXa B JIETKHE NOCTPAJABIIECrO, HCHOIb3YS
OOBIYHYIO PE3UHOBYIO TPYOKY.

HapyxHblii (HenmpsiMoi) Maccak CcepAla BMECTE C HCKYCCTBEHHBIM
JBIXaHUEM OTHOCSTCS K YUCILY BaXKHEHIINX MEPOIIPUATHN, HAIIPABICHHBIX Ha
CIACEHHUE KU3HU MOCTPAJABILIETO.

HapyxHblli Maccax cepaua 3akifo4aeTcss B CUJIBHOM W PUTMUYHOM
CHABJIMBAaHUM IPYIHOU KJIETKHA B HANPABJICHUU OT I'PYAUHBI K II03BOHOYHUKY,
YTO BBI3BIBAET CKATHUE U PACIIpaBIICHHE cepana. B pe3ynbraTe MHOTOKpaTHOTO
CIaBIMBAHUS  MCKYCCTBEHHO  MOJJAEPKUBAETCs  KpoBooOpallleHue B
OpraHu3Me.

Puc. 1.7. Henpsimoit Maccax cepnia: ¢ — OJIOKEHHUE Cep/Ilia IPH IMTOHATHH PYK; O —
MONOKEHUE CepAlla TPU HAKATHHU PyKaMH Ha 00JIaCTh TPYJTHON KIICTKH.

Maccaxx  cepaua  cileqyeT  BBIIOJHATh 10  BOCCTAHOBJICHMSI
CaMOCTOATENILHOM CEPACYHON AEATENBHOCTH, NPU3HAKAMUA KOTOPOM SIBISIFOTCS
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MOSIBJICHUE IyJbCAllMM HA COHHBIX WM JIYYEBBIX apTEpUsX, YMEHBIICHHE
CUHIOIIHOM WM OJISAHOM OKpacKu KOXH, CY)KEHHE 3pauKOB M TIOBBILLICHUE
apTEepUATIBHOIO JABJICHUSL.
HapyxHnbliif Maccax cepaiia Hajo BBIMOJIHATH CJICIYIOMIUM 00pa3oM:
® [IOCTpajaBIIero (WM MOCTPAJABIIETO) YKIAJAbIBAIOT HA CIIMHY HA TUIOTHOE
OCHOBaHHMe (I10J1, 3eMJIS U JAP. );

® OKa3bIBAIOIIMK TOMOIb CTAHOBUTCA COOKYy OT HEro M JIaJOHHBIMU
MOBEPXHOCTSIMU PYK, HAJIOKEHHBIMU OJHA HA JPYr'yl0, PUTMUYHO U CHUIIBHO
HagaBmmBaeT (50—60 pa3 B 1 MuH) Ha 00JIACTh HIDKHEW MMOBEPXHOCTH TPYIIH,
CIIABJIMBAsl TPYJHYIO KIETKY IO HANpPAaBJICHUIO K TO3BOHOYHHKY, HCIOIb3YS
COOCTBEHHYI0 ~Maccy Tela. Ty MaHMIY/BIMIO HY)KHO  BBINOJHSTH
BBINIPSIMIICHHBIMU PYKaMH B JIOKTEBOM cycTaBe (puc. 1.7).

HapyxHblii Maccax cepaia y TpyJIHbIX JIeTei Hallo MPOBOJUTH KOHYMKAMU
naielieB ¢ yactoToit 100—120 pa3 B 1 MuH B 00J1aCTH HMDKHETO Kpasi TPYAUHBI, a
y nereu ot 1 roma o 12 ner Tak ke, Kak y B3pOCIHbIX, HO TOJIBKO OJHOM PyKOH
(puc. 1.8). Eci peanumariiio BBIMOJIHIECT 1 4EJIOBEK, TO PEKOMEHIYETCS TOCTIe
kaxapix 10-12  cmaBmuBaHuM Tpyau Aenarb 2  BAYBaHUSL B JIETKHE
MOCTPAJIaBIIErO; €CIIM K€ 2 YEJIOBEKa, TO OHO BAYBAHHUE CIEAYET YeperoBarTh C
5-6 BAaBIMBaHUAMH TPYIHOM KJIETKH. VICKYCCTBEHHBI Maccax cepia Tpedyer
OOJIBILION BBIHOCIMBOCTH W (PU3MYECKOTO HANpPSKEHHs, TaK Kak HWHOTAA 3Ty
MIPOLICAYPY IPUXOIUTCS BBITONHATL Oosbiie 1,5-2 4. HeoOxomumo 3HaTh, 4TO
rpy00€ BBITIOJTHEHNE MOYKET MTPUBECTH K TIEPESIoMy pedep € MOBPEKACHUEM JIETKUX,
cepua v APYrux BHYTPEHHUX OpraHax.

Puc. 1.8. Henpsimoit Maccax cepana: a—y peOeHka; 6 — y moxpocTka.

Oco0yt0 OCTOPOXXHOCTb HaJ0 MPOSIBIATH IpPU OKa3zaHUM 3TOr0 BUJA
MOMOILH JETSAM U IMOKUIIBIM.

O} PeKTUBHOCT MPOBOJUMOrO HEMPSMOIO Macca)ka IOATBEPKIACTCS
TIOSIBJICHUEM ITyJIbCa Ha COHHOM Wi OenpeHHou aptepun. Yepe3 1-2 MUH KoXka U
CIIM3HUCTBIE O0O0JIOYKH T'y0 MOCTPAIABIIEro MPUHUMAIOT PO30BBIA OTTEHOK, 3pauku
CYXKarOTCH.
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Hempsimoit Maccax cepama mpoBOASAT OJHOBPEMEHHO C MCKYCCTBEHHBIM
JBIXaHUEM, TaK KaK HEempsMOM Maccax cepila caM N0 cede He BEHTHIUPYET
nerkue. Ecimu peaHMManuioo IpoBOJAT JBa YEJIOBEKA, JETKUE pa3lyBarOT B
COOTHOWIEHUH |:5, T. €. Ha KaKIoe pa3tyBaHUE JIETKUX MPOU3BOIAT 5 KOMIIPECCUIA
(cxaruit) rpyauHbI (puc. 1.9)

Ecom  nomomip oOka3plBaCT OOWH YEIOBEK, TO JIETKME pasdyBarOT B
cooTHoweHuu 2:10, T. . yepe3 Kaxabie 2 ObICTPBIX BIlyBaHUs BO3IyXa B JIETKHE
MOCTPA/IAaBIIEro BRIMOMHSAIOT 10 KOMITpeccHii rpyAuHbBI C UHTEPBAJIOM B 1 c.

Puc. 1.9. OnHoBpeMeHHOE TPOBEAECHUE UCKYCCTBEHHOTO JIBIXaHHSI U HAPYKHOTO MAaCCaKa
cepaua

Buumanne! HCKyCCTBEHHOE IbIXaHHWE W HENPSIMOM MacCax cep/ia
ABJISIIOTCA PEAHUMAIMOHHBIMU MeponpusTuamMu. WX creayer HauuHaATh
HEMEUIEHHO Y TPOBOJAUTH 10 BOCCTAHOBJIEHUS CAMOCTOSITEIIBHOIO YCTOMYHBOIO
MyJbca W JbIXaHWA, 10 MPUOBITHS Bpaya WM JIOCTaBKU TOCTPAJABIIErO B
nedeOHOe yupekaeHue. [Ipu TOSBICHWU SBHBIX TMPU3HAKOB OHOJIOTMYECKOM
CMEpPTU OKa3aHUE TMOMOIIM MpPeKpallaroT (OTCYTCTBUE PEAKIHUM 3pavyka Ha
CBETOBOE pa3/IpaKeHue).

IToMHHMTE, YTO OT OBLICTPOTHI U NPABWIBHOCTH BAIUIMX JACUCTBUU
3aBHCHUT KM3Hb YeJI0oBeKa!

BoiBuxu u nmepeaoMbl

Buvisuxamu HaspIBaeTCs CTOWKOE CMEIIEHHWE CYCTaBHBIX 4YacTel
COWIEHSIOIUXCA KOCTEH, COMPOBOXKIAIOLIEECS IMOBPEKICHUEM CYCTaBHON

CYMKH.
[Ipu3HakamMu BBIBUXA CIIYXKAT:

e u3MeHeHue GOpMbI CYyCTaBa,

25



® HEXapaKTEPHOE NOJIO)KEHHE KOHEUYHOCTH;

e 00b;

® MpYXUHALIASA (PUKCAMS KOHEYHOCTH MPHU MOMNBITKE NPUIATh €l
(U3HOIOTrHYECKOE TIOJI0XKEHHE;

e HapyuieHue QyHKLIHUU CyCTaBa.

Haubomnee 4acTo BCTPEYAIOTCS TpaBMaTUYECKHE BBIBUXH,
O0yCJIOBJIGHHBIE YPE3MEPHBIM JBH)KEHHEM B CyCTaBe. OJTO MPOUCXOIUT,
Hampumep, IpU CUILHOM yape B 00JacTh CycTaBa, najaeHuu. Kak mnpasuio,
BBIBUXH COMPOBOXKIAIOTCS Pa3pbIBOM CYCTaBHOM CYMKH M pa3beAMHEHUEM
COWICHSIIOLIUXCSI CYCTaBHBIX MOBEpXHOCTEH. IlombITKa COMOCTaBUTh MX HE
MPUHOCUT YyCIl€Xa U COMPOBOXKIAETCS CHIIbHEWIEH OO0JbI0 U MPYKUHSIIUM
COIPOTHUBJIEHHEM. IHOT1a BBIBUXU OCJIOKHSIOTCS IEPEIOMAMH.

[Tockonpky Jr060€, Aake HE3HAYUTENIbHOE JIBMKEHHE KOHEYHOCTHU TIpHU
BBIBUXaX HECET HEeCTepnuMyl0 O00Jb, TMpPEeXIe BCEro, HEOOXOAUMO
3a(pKCUpPOBaTh KOHEYHOCTh B TOM IOJIOKEHUH, B KOTOPOM OHAa OKa3ajlach,
obecrieunB €il MOKOM Ha dTane ToCHUTANIM3alud. s 3TOro Mcmonb3yroTes
TPAHCHOPTHBIE IIHWHBI, CIEHUAIbHBIE TOBSI3KM WA JIIOObIE MOAPYYHbIE
cpenctBa. s uMMoOUIM3aIuu BEpXHEl KOHEYHOCTH MOYKHO U CIOJIb30BaTh
KOCBIHKY, Y3KHE€ KOHI[BI KOTOpPOM 3aBSI3BIBAIOT 4epe3 wmiero. llpu BeiBuxe
HUKHEM KOHEYHOCTH I0J1 HE€ M ¢ OOKOB MOKJIAIbIBAIOT IIMHBI I JOCKU U
NpUOMHTOBBIBAIOT K HUM KOHEYHOCThb. [IpM BBIBUXE mMaiblEB KUCTU
MPOU3BOSAT UMMOOUITU3AIINIO BCEH KHUCTH K KaKOM—JIMOO POBHOM TBEpIOH
NOBEpXHOCTH. B o00mactu cycTaBOoB MEXJy I[IUHOM M KOHEYHOCTHIO
IPOKJIAABIBAIOT CJIOM Barbl. [Ipu BBIBUXE HM)KHEW YEIIOCTU II0J Hee
MOJBOJAT MpPAIIEBUIHYIO MOBA3KY (HAIOMUHAET MOBS3KY, HAJIEBAEMYyIO Ha
PYKY J€XKYPHBIM), KOHI[BI KOTOPOM MEPEKPECTHBIM 00pa30M 3aBsI3bIBAIOT Ha
3atbuike (puc. 1.10).

Puc. 1.10. ITpameBuHas moBs3ka moadoopoaka

[locne HanokeHus IIMHBI WIM (PUKCHUPYIOIIEH TMOBSA3KA NalMeHTa
HE00X0AMMO TOCIUTAIM3UPOBATD [l BIPABJICHUSI BHIBUXA.

[lepenom KOCTM — MOJMHOE WIM YACTHYHOE HApPYLIEHHUE LIEIOCTHOCTH
KOCTH IpU Harpy3Ke, NPEBBIIAKONIEH MPOYHOCTh TPABMHUPYEMOIO y4acTKa
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ckenera. IlepenomMbl MOTYT BO3HHMKAaTh KaK BCJEICTBUE TpaBMbl, TaK U B
pe3yJbTaTe Pa3IUYHBIX 3a00JI€BaHUM, COMPOBOKIAIOMINXCA U3MEHEHUSIMU B
MPOYHOCTHBIX XapPaKTEPUCTUKAX KOCTHOW TkaHU. lleperombl moryt OBITh
3aKpbITBIMU  (0€3 TMOBPEXAEHUS KOMXHOTO TOKPOBAa) M OTKPBITBIMHU (C
MOBPEKIEHUEM KOXKHOTO MOKPOBa). BO3MOMXKHBI Takke TPEeUIMHbI KOCTH.

[Tpu3Hakamu nepenoma Ciryxar:
aegopmaliysi KOHEYHOCTH B MECTE MEpesIoMa;

HEBO3MO)XHOCTb JIBHXKEHHSI KOHEYHOCTH;

YKOpOYEHUE KOHEUHOCTH;

MOXPYCTBIBAHUE KOCTHBIX OTJIOMKOB IO KOXEH;

00J1b TIPU OCEBOM TIOKOJIAYMBAHUH (BIOIH KOCTH);

[P NIEPEIOME KOCTEMN Ta3a — HEBO3MOXKHOCTb OTOPBAaTh HOT'Y OT
MOBEPXHOCTH, HA KOTOPOU JIE)KHUT ITALIMEHT.

Ecnu nepenom conpoBOKAAETCSA MOBPEKACHUEM KOKHOTO MMOKPOBA, €r0
HETPYIHO pPAacno3HaThb NPH HAIWYUHM KOCTHBIX OTJIOMKOB, BBIXOJSIIHX B
pany. Cl0)Hee YCTaHOBUTh 3aKpBIThIE MTepesioMbl. OCHOBHBIE TPU3HAKH MTPU
yimbax u mepeiromMax — 00ib, HNPUITYXJIOCTh, T€MaTOMa, HEBO3MOXXHOCTh
JIBWKEHHN — coBmaaatoT. OpHEHTUPOBATHCA CJEAYET HAa OUIYIICHUE
NOXPYCThIBaHUS B o00JacTH mnepenoMa U OOdb MPU OCEBOM Harpyske.
[ToceqHUI CUMIITOM MPOBEPSAETCS IPH JIETKOM IMOKOJIAYWBAHUU BJIOJIb OCH
KoHeYHOCTHU. [Ipr 3TOM BO3HUKAET pe3kasi 00Jib B MECTE MEPEIOMA.

[Ipn oka3zaHuMM MEpPBOM NOMOLIM HPH 3aKPBITHIX IEpesoMax, TOYHO
TaKK€ KaKk W TPHU BBIBUXAaX, HEOOXOIMMO 00ECIeUUTh MMMOOMIIH3AIUIO
KOHEYHOCTH M MOKoW mocrpanasmero. CpeactBa UMMOOWIHM3AIUU
BKJIIOYAIOT IIWHBI, BCTIOMOTaTeNIbHbIE TPUCTIOCOOICHHUS.

IIpn mepenomax KocTeil Oeapa u TUIeYa IMWHBI HAKIAJBIBAIOT,
3axBaThiBasi TpU CycTaBa (TOJIGHOCTOIHBINA, KOJICHHBIN, O€IpeHHBIN WU
Jy4e3arsiICTHBIHN, JIOKTEBOU U TJICYEBOM COOTBETCTBEHHO).

Texnuka 00e31BMKUBAHUS OTIOMKOB KOCTEH MpU MOBPEKACHUH Oeapa
HIMHAMHU CIIETyIoIIasi: OepyT 2 pelKu COOTBETCTBYIOIIEH JJIMHBI, 00EPTHIBAIOT
UX BaTOM WM JPYrUMU MSATKHMHM MarepuaiaMu (TKaHbIO WM 3JIEMEHTaMu
OJIekIbl) W TPUOMHTOBBIBAIOT K KOHEYHOCTHU. boiiee MIMHHYIO peuKy
YVKJIaJbIBAIOT IO HAPYXHOW IOBEPXHOCTH KOHEYHOCTH OT MOIMBIIICYHON
00JIaCTH /10 CTONBbI, KOPOTKYIO PEUKYy — IO BHYTPEHHEH IOBEPXHOCTH OT
IIPOMEKHOCTH J10 BHYTPEHHErO Kpas crombl. CTolla yCTaHaBIMBAECTCS I10J
yriaom 90°. O6e peliku KpyroBbIMA BUTKaMU OMHTA, PEMHSMHU UJTH TOJIOCKaMU
MaTepru (PUKCUPYIOT K TYJIOBHIY U KOHeYHOCTH (puc. 1.11).

27



Puc. 1.11. [llunnbie MOBSI3KU HA O€APO

[Ipn mepenome mieda MmHWHA JODKHA UATH OT CEPEIWHBI JIOMATKH
3IOPOBOM CTOPOHBI, 3aTe€M — IO CHOUHE, OOOTHYTHh IUICYEBOM CYCTaB,
CIYCTUTBHCS M0 ITUIEYy J0 JIOKTEBOTO CYCTaBa, 3aTeéM — M3TH0 MO MPSMbIM
yrJoM, W Jajee — MO MPEeAryieubld M KUCTH J0 OCHOBAaHHUS MajblieB. B
MOIMBIIIIEYHYIO BIIAJWHY HA CTOPOHE TOBPEXKICHUS 10 HAJIOKEHUS LIUHBI
BKJIAJIBIBAIOT KOMOK BaThl WJIA CBEPHYTYIO KOCHIHKY. lllmHy yKpemistoT
ountoMm. Eciii HeT HMYEro MoIXOASIIEero, YTOOBI CleNaTh TAaKyIO CIOXKHYIO
[IMHY, MOKHO YJOXXKHTh Ha IUICYO CBEPXY U CHHU3Y JI0 COTHYTOTO JIOKTS
JEepeBsIHHBIC MUHBL. ECITM y»K COBCEM HWUYEro IMoji pPyKOH HET — MOJBECUTh
PYyKy Ha KocbiHKe (puc. 1.12).

Puc. 1.12. lluaHbIe MOBSI3KM HA TUICYO: a — (PUKCAIHS TTepeIoMa Iieda U30rHYyTOH
IINHOM;
6 — (ukcanus nepeoma mjeda AepeBIHHBIMU IIIMHAMU ; 6 — PUKCALIMS ITepesioMa Tieda
KOCBIHKOM.

B octanbHbIX ciiydasx (GUKCHUPYIOT J1Ba CyCTaBa — BBIIIE U HIKE MECTa

nepesnoMa (IepenoM TroJieHH, mpearuieubs). Hu B koeM ciydae He Haao
COTMOCTAaBUTh OTJIOMKH KOCTEH — 3TUM MOHO BbI3BaTh KPOBOTEUECHUE.
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[lepenomMbl rojeHH (UKCHUPYIOT IBYMSI LIMHAMHU, HAJOKEHHBIMU 10
OokaM KOHEYHOCTM OT TMaiblieB JO BepxHedl Tperu Oeapa (puc. 1.13).
Jomyctuma uMMoOmM3aiusa Oepa U rojieHu MeToaoM "Hora K Hore", HO
ATOT COCOO BEChbMA HEHA/IEKEH, IOATOMY OCOOEHHO HAa HEro PacCUMThIBAThH
HE CTOUT.

Puc. 1.13. HanoxeHue MMHHOMN MOBSA3KU MPH IEPEITIOME KOCTEH rOJICHH

[lepenombl mpeIuieybsi PUKCHPYIOT HA TMPSAMOM HMIMHE C 00s3aTENbHOMN
¢ukcanueil JOKTEBOro cycraBa (OOBIYHO — B COTHYTOM JO MPSAMOIO yria
MOJIOKEHHH). 3aTeM MOBPEXKICHHYI0 pPYKY IOJBEIIMBAIOT HA KOCBIHKE
(puc. 1.14).

Puc. 1.14. ®ukcanus muH Ha TPEAIIICYbe:
a — (uKcamus nepeomMa npeariedbs Ha 1EPeBIHHON IIIMHE — HA4aJIo,
O — OJTHOCTHIO (PUKCUPOBAHHBIN MTEPEIOM MPEATLICUbS .

[lepenoMbl KOCTEM KUCTH WMMOOWIM3UPYIOT IIWHOH, YJIO0XXEHHOW IO
JTAJIOHHOM MOBEPXHOCTH, HOXOISIICH J0 CEPEAUHBI MPEAIIICYbs C OJHOU
CTOPOHBI M, BBICTYyMawIled 3a QamaHru naublleB — C JAPYrou.
[IpenBaputenbHO HEOOXOIUMO BIOKHUTH B JIAJIOHb KYCOK BaThl UJIM TKaHHU .

[Ipu OTKpPBITHIX MEpeIoMax CTOST JIBE 3a/1a4u:
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® OCTaHOBUTHb KPOBOTECUECHUE;
® [POU3BECTH UMMOOWIN3AIUI0 KOHEUYHOCTH.

Eciu kpoBb wu3NMMBaeTcs NyIbCUPYIOUIEH cTpyeil (apTepualibHOE
KPOBOTEUEHHE), BHIIIIE MECTa KPOBOTEUCHHUSI CIIEIyeT HAIOKUTH KryT. [locie
OCTAaHOBKHM KPOBOTEUECHHUSI HAa 0OJIaCTh paHbl HAKJIAJLIBAETCS acernThyecKas
MOBSI3Ka W TMPOU3BOAMUTCS UMMOOWM3arus. Eciau KpoBb u3mMBaeTcs
pPaBHOMEPHOM CTpyeil, HEOOXOAMMO HAJOXKHUTh JABSIIYI0 ACENTHYECKYIO
MOBSI3KY U MTPOU3BECTH UMMOOUITH3AITUIO.

NmMoOwmmm3amust  OCymiecTBIACTCS TaK K€, KaK W TMpPU  3aKPBITHIX
nepenomMax. Cineayer MOMHUTh, YTO MIMHY HE YKJIAJABIBAIOT HA TOJYIO KOXY —
noJi Hee 00sI3aTENIbHO MOIKJIAIbIBAIOT OICKY, TKaHb UJIM BaTy.

Heob6xonmumo 3HaTh, 9TO MPU OTKPBITOM HIIM 3aKPHITOM (CO CMEIICHUEM
KOCTHBIX OTJIOMKOB) TIE€pEJIOME€ KpPYIHBIX KOCTEH HYXHa CpOYHas
rOCIUTAIM3alMsd U peno3ulus  (BOCCTAHOBJICHHME  aHATOMHYECKOTO
MOJIO’KEHHSI) KOCTEN B yCIIOBUAX O0iMbHULBI. Eciau mocnie nepenoMa Mmpouio
Oonee 2 4YacoB, a KOCTHbIE€ OTJOMKHA HE COIMNOCTAaBJICHBI, BO3MOXKHO
TsDKEJICHUIIee OCIIOKHEHUE — JKHPOBasi IMOOJIHS, KOTOpask MOXKET TIPUBECTH K
CMEPTH WJIM MHBAIUIHOCTHA MOCTPAIABIIETO.

Hlox

lllokom Ha3bIBaeTCS TSOKEIOE OOINEe COCTOSHHE IMOCTPAaJIaBIIero,
BHE3AITHO BO3HMKAIOIIEE BCJICA 32 TPAaBMOMW: YTHETEHHE HEPBHON CHCTEMBI U
BCEX KU3HEHHBIX MPOIIECCOB OPraHn3Ma, MPOrPECCUBHOE KaTacTPOPUIECKOE
najicHUue apTepHaTbHOTO JABICHUS.

[TpuauHBI 1I0Ka BecbMa pa3HooO0pa3Hbl, HO 3/€Ch HAC MHTEPECYET Tak
Ha3bIBACMbIil TPaBMaTUYECKUH IIOK, BO3HHUKAIOIIUK IpH TpaBMax. JIroOoe
TspKenoe (0COOCHHO MHOXKECTBEHHOE) TOBPEKICHUE, COMPOBOXKIAIOIICECS
CWJIbHBIMH OOJIEBBIMU OIYIICHUSIMU, MOKET BbI3BaTh IIOKOBBIE SBIICHMS,
OJTHAKO HamOoJiee YacTO OHM HAOJIOMAIOTCS TMPU TAKUX TPaBMax, KOTOPHIE
COMPOBOXKIAIOTCA ~ OOIIMPHBIM  Pa3MO3KEHUEM  MATKUX  TKaHEW,
MOBPEKJIECHUEM OpPraHOB TPYIHOW W OpPIONIHOW MOJOCTEH WM KPYIHBIX
HEPBHBIX CTBOJIOB, pa3ApoOJieHHEeM KOCTEH, OTPHIBOM KOHEYHOCTEH, MpH
OOIIUPHBIX OKOTaX U T.II.

[Ilok yarie Bcero ObIBAE€T MPH YIMYHBIX WM TPAHCIIOPTHBIX TpPaBMaX,
MpY TAJCHUU C BBICOTHI U T.M. [Ipy TSOKETBIX MOBPEKACHUSIX IOSBICHHIO
I0OKa MOTYT CIOCOOCTBOBATh MHOTUE MPEAPACIIONAraloiie MNPUINHBI:
OXJIAKJICHWEe, 3HAYMTENIbHAas TIOTeps KpPOBH, TOJIOAaHWE, JKaXna,
MepeyTOMIICHHE, TIEPEBO3KA MOCTPAIABIINX HA TPSCKOM TPAHCIIOPTE, TUIOXAs
UMMOOMIM3AIMs MECTa TTOBPEXKICHU (HAIPUMED, MepeIoMa), ICUXUIECKUE
U TICUXOJIOTHYCCKUE TIEPSIKUBAHUS U JIP.
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Tpasmamuyeckuti woK XapaKTepU3yeTCs CIACAYIONUMU NPU3HAKAMU:

® 10JIHOE Oe3pa3InyuKe MOCTPaIaBIIETO KO BCEMY OKpYyKaroemMy (0HaAKO
CO3HAHHUE COXPAHSIETCS);

e OJeAHOCTH MOKPOBOB (MHOTIA C JIESTKUM CHUHIOIIHBIM WJIM CEPOBATHIM

OTTEHKOM);

XOJIOJHBIM M JTUNIKUH TIOT;

CJIa0BIi M YaCThIN, HHOT/Ia HUTEBUIHBIN MYJIhC;

MMOBEPXHOCTHOE, YaCTOE, MHOT/1a HEMPABWIHHOE JIbIXaHUE;

najeHue Temmneparypsl Tena (usorga a0 32-30° C) u apTepralibHOTO

JABJICHUA.

OdeHb XapakTepHBIM OBIBACT HEMOABI)KHOE BBIPAKEHUE JHIA Y
MOCTPaAaBIINX, HAXOMAIIMXCA B COCTOSIHMM IIoKa. MHorma orMmeuarorcs
JKaxJa, TOUTHOTA WM pBOTa. B OoJee penkux ciydasx MpH IIOKE BHaYalle
MOTYT HaOIIOAAaThCs SIBJICHUS BO30YXKIEHUs (Tak Ha3zblBaeMas SPEKTHIIbHAs
CTaaus I10KA).

CreneHb TAXKECTU IMIOKOBBIX SBJICHUN MOXKET OBITh pa3iaudyHoil. Camas
Tsbkenas ¢dopMa IIOKa MEepeXOJUT B TaK Ha3blBAEMOE TEPMHHAIBHOE
(mpenenbHOEe) COCTOSHUE.

B 3aBucuMocTd OT TsDKECTU pa3iauyaroT 4 CTENEeHU TPaBMATHUYECKOIO
II10Ka!

1)  neexkas  cmenenwb:  OOIEE  COCTOSHUE  MOCTPAIABIIETO
YIIOBJIETBOPUTENIbLHOE, OJIeTHOCTH, IyJibe 90-110 ygapoB B MUHYTY;

2) cpeomusis cmenensb: OOIEE COCTOSHHUE TSDKEIIOE, ITOCTPaaBIINMA
OJsiesieH, WHOT/Ia OECIOKOEH, KOXKa MOKPBITa XOJOJHBIM MOTOM, myibc 110-
130 ynapoB B MUHYTY;

3) msodicenas cmeneHb: O0OIIEE COCTOSIHUE TOCTPAJABIIErO OYEHBb
Tsokenoe, nynbc 130-160 ymapoB, ¢ TpyaoOM COCUMTBIBAEMBIM, WHOIAA
HUTEBUIHBIN, HEMIPOUTYTIbIBAEMBII;

4) mepmunanvroe (NPEAEIBHOE), WIH aA20HANbHOE COCMOsAHUe, TPH
KOTOPOM YEJIOBEK TEPSIeT CO3HAHME, MYJIbC CTAHOBUTCS HUTEBHUIHBIM, MTOYTH
HECOCUUTHIBAEMBIM, JIBIXaHUE YaCThIM M MOBEPXHOCTHBIM. TepMHUHAIBHOE
COCTOSTHUE YacTO KOHYAETCSl CMEPThIO MOCTPAAaBIIETO.

K nmocrpamaBmieMy, HaxoasmemMycs B  IIOKOBOM  COCTOSIHUH,
HEOO0XOMMO HEMEJIEHHO BBI3BaTh Bpaya CKOpoil momomu. J[o mpuObITHs
Bpaya HY>KHO CJIeJIaTh CJIEYIOLIEE:

1. [ToctpanaBuieMy obecreunuTh MAaKCUMAIbHBIN MOKOW HE TOJIBKO BCETO
opraHu3ma, HO U CO3/IJaHH€ TMOKOS JUId IMOCTpajaBlield YacTU TeJa, 4YTo
JIOCTUTAETCS, HAMpUMeEp, MPHU TepesioMax WA OOIIMPHBIX MOBPEKICHHUIX
MSTKUX TKaHEW, MyTeM THIATEIbHOM HMMMOOWIM3AlMU KOHEUHOCTU. Ecim
BO3HHMKAET HEOOXOJMMOCTh HAJOXKUTh TOBS3KY Ha paHy WM IIUHBI B
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o0jacTu TmepeaoMa, TO JJIS TOro, 4YTOObBI HE OCOOCHHO TPEBOXKHUTH
MOBPEKJACHHYIO YacTh Tella W HE OXJaXJaTh IMOCTPAJaBIIEro, HE CICAYET
CHUMAaTh OJICKIy (Harpumep, OpIOKH), a pa3pe3aTh €€ B 00JIaCTU paHbl WA
nepesnioma. [lepeBo3ky Takux OOJBHBIX, KaK MPABUIIO, MPOU3BOAST JIUIIb
MOCJIE BBIBEJICHUS UX W3 COCTOSHUS MTOKA, YTPOKAIOIIETO KU3HU UM TOJIBKO
B OKCTPEHHBIX CITyJasx.

2. 1aTp O0IBHOMY Kpenkuii ropsaunii yai, kope umu 100 rp. BuHa.

3. Corperb MOCTpaiaBIIEro, YTO HEOOXOAMMO JaXe B KApKOE BpPEMS:
€ro KJIaayT B TEIJIOC TOMEIIEHUE, YKYTHIBAIOT B TEIUIYIO OACSKIY WIH
0JIEs1IIO.

Takum 00pa3oM, OKa3bIBAIOIINNA TIEPBYIO MOMOIIb MPU IMIOKE JODKECH
clenaTh CIEAYIOIIee: YCTPaHWTh JCHCTBHE MOpaxaromero (akropa,
MMMOOMIM30BaTh MOBPEXKIECHHYIO YacTh Tea (MIPU HAJIMYUK paHbl — CHavasa
HAJIOXUTh CTEPUJILHYIO TOBSA3KY, & MPU CHJIIBHOM KPOBOTEYEHUU — JKTYT),
COrpEeTh MOCTPA/IABIIETO (JIaTh TOpsiYee MUThE, YKYTATh, OJOKUTH TPEJIKH).

Becbma BaxkHa npoguniakmuka woxa Npy Pa3IAYHBIX TOBPEXKJICHUSIX.
Crnemyer UMeTh B BHIY BCE (PaKTOPBI, paCIoiararonye K pa3BUTHIO MIO0Ka, O
KOTOpPBIX TOBOPWUJIOCH BbImIe. [loaToMy mpu Kaxkaoi TpaBMme (0COOEHHO
TSDKEJIONW) HEOoOXOAMMO TMPHUHSATH BCE MEpPbl K YMEHBIICHUIO O0MH |
KpoBoroTepu. O4YeHb BOXKHO TaK)KE YCTPaHUThL pacrojiararoniue (paxTopsl,
KaK OXJIAKJICHHE, Kaxna, Bo3OyxkaeHue, BomHeHue u 1p. Cremyer
MOMYEPKHYTh, YTO OJHOM W3 CaMBIX CYIIECTBEHHBIX Mep NPO(UIAKTUKH
IIIOKa SIBJIIETCS CBOCBPEMEHHAs M XOpoIlas WMMOOWIM3aIlUs TIepesioMa,
OCTaHOBKa KPOBOTEUEHUS, a TAKKE MIPABUIIbHASI TPAHCIIOPTUPOBKA.

IHopa:xeHne 3JIEKTPUYECKUM TOKOM

IIpu3HaKku BO3AEUCTBUS IIEKTPUIECKOrO TOKA.

[lopaxenne TOKOM — CJOXHBIA (PU3MKO-XUMUYECKUM MpoIece,
CKJIJ[bIBaO LU CA u3 TEPMUYECKOTO, ANEKTPOIUTUUECKOTO U
MEXaHUYECKOr0 BO3ICHCTBUM HAa OPTaHU3M.

TepMuyeckoe BO3IEUCTBHE 3aKJIIOYACTCSl B HArpeBe TKAaHEW U
OMOJIOTMYECKUX CPEJl OpraHU3Ma, YTO BEJIET K MEPErpeBy BCEro OpraHu3Ma H,
KaK CIJIEJCTBHE, HAPYLICHUI0 OOMEHHBIX IPOLIECCOB U CBSI3aHHBIX C HUM
OTKJIOHEHUH, a TaKXKe K 0KOram.

DJIEKTPOIUTUYECKOE BO3ACHCTBUE 3aKIIFOYAETCS B PA3JIOKEHUU KPOBH,
IUIa3Mbl U TPOYMX (PU3HOIOTMUECKUX PACTBOPOB OPraHU3Ma, IOCIIE YEro OHU
y’K€ HE MOT'YT BBIIIOJHATH CBOU (DYHKIIMH.

buonormyeckoe  BO3JEHCTBUME  CBA3aHO C  pPAa3APaXKEHUEM U
BO30YX/IEHHEM HEPBHBIX BOJIOKOH U JIPYIMX OPraHoOB.
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Paznuuaror nBa OCHOBHBIX BHJA IMOPAKEHUW DIJIEKTPHUUYECKAM TOKOM:
DIEKTPUYECKUE TPABMBI U yIAPHI.
K snextpuyeckum TpaBMaM OTHOCSTCSL:

® DJICKTPUYECKHM  OXOI —  pe3ydbTaT  TEIJIOBOIO  BO3JACHUCTBUSA
AJIEKTPUYECKOr0 TOKA B MECTE KOHTAKTA,;

® DJJIGKTPUUECKHN 3HaK —  chenuduyueckoe  MOpaKeHHe  KOXH,
BBIPAXKAKOLIEECs B 3aTBEPACBAHUN U OMEPTBEHUU BEPXHETO CJIOS;

e METAUIM3alMs KOXW — BHEIPEHUE B KOXKY MEJbYANIINX YaCTHUYEK
METaJUIA;

® DJIEKTPOOPTANBIINS — BOCHAJICHUE HAPYXKHBIX 000JOYEK TJya3 H3-3a
BO3/ICHCTBUS YIbTPa()UOIETOBOTO U3ITYUEHUS YT H;

® MEXAHUYECKUE NOBPEKICHUS, BBI3BAaHHBIE HEIPOU3BOJIbHBIMU

COKPALEHUSIMH MBIIIIL ITOJ JIEHCTBUEM TOKA.
DONEeKTPUYECKUM  yJapoM  HAa3bIBAaeTC  IMOpPaXEHHE  OpraHu3Ma
JIEKTPUYECKUM TOKOM, IIpH KOTOPOM BO30YXKIEHHE JKMBBIX TKaHEH
COIIPOBOKIAETCS CYTOPOKHBIM COKPALIEHUEM MBIIILI.
B 3aBUCHMOCTH OT BO3HHMKAIOIIUX MOCIEACTBUM JIEKTPOYAAPhI JETAT Ha
YETBIPE CTEIICHHU:
| — cynopokHOE COKpalleHHe MBI 0€3 TOTEPU CO3HAHUS;
Il — cynopokHOe COKpalleHHWE MBI C MOTEeped CO3HaHUsA, HO C
COXPaHUBUIMMHUCS JIbIXaHUEM U paboTON cepaua;
Il — moTrepst co3HaHUs W HaApyIIEHUE CEPACYHOU AESITEIbHOCTH WIU
JbIXaHus (MM TOTO U APYroro);
IV — cocTosiHre KIMHUYECKOW CMEPTH.
TspkecTb MOpaXKeHUs JJIEKTPUUECKMM TOKOM 3aBUCUT OT MHOTHUX
(bakTOpOB:
CHJIBI TOKA
AIEKTPUYECKOr0 COIIPOTUBIICHNUS TEJla YEII0BEKA;
JUIATETbHOCTH MPOTEKAHUSI TOKA YEPE3 TEJIO YEIIOBEKA,
pOJla ¥ 4acTOThI TOKA;
WHJVBUTyaJIbHBIX CBOMCTB YEJIOBEKA;
YCIIOBUH OKPYXKAOIIEN CPEIBI.
OcHoBHOI ~ (pakTOp, OOYCIOBIMBAIOIIMKA Ty WIA MHYIO CTEIEHb
MTOPAKEHUS YEJIOBEKA, — CHJIa TOKa. J[JI1 XapaKTEpUCTUKH €ro BO3IECUCTBUSA
Ha YE€JIOBEKA YCTaHOBJICHBI TpU KpuTepus (Tadm. 1):
® [IOPOTOBBIM OIIYTUMBIA TOK — HAUMEHBIIEE 3HAUCHUE TOKA,
BBI3BIBAIOILIETO OIYTUMBIE PA3APAXKEHUS;

® [IOPOrOBbIM HEOTMYCKAIOIINN TOK — 3HAYEHUE TOKA, BBI3BIBAIOIIICE
CYJOPOKHBIE COKPAIIEHUS MBIIIIIL, HE IO3BOJISIOIIME TOPAKEHHOMY
YeJIOBEKY OCBOOOAUTHCS OT HCTOYHUKA MTOPAKEHUS;

33



® TIOPOTOBBI (DUOPHIUIAIMOHHBIA TOK — 3HAYEHUE TOKA, BBI3BIBAIOIICE
bubprsaiuio cepana. OuOpUISANHMEH HA3BIBAIOTCA XAOTHYCCKUE H
pa3HOBpEMEHHBIC COKPAIICHHS BOJOKOH CEPACUYHON MBIIIIIBI, TOJIHOCTHIO
Hapymiaromnme ee padory.

Ta6mn. 1.1. Cpennue 3Ha4EHHS TOPOTOBBIX TOKOB

3HaYeHHE MOPOTOBOI'0 TOKA, MA
Tun Toka
OIIIYTUMOT'O | HEOTITYCKaroIIero | GuOpuuIsIIImOHHOTO
Ilepemennsnit, 50 'y | 0,5...1,5 6...10 50...100
[TocTossHHBIN 5.0...20 50...80 300

Ha ucxon mopakeHusi CUIBHO BIIMSIET COMPOTUBIICHUE TeEJIa YEIOBEKA.
HaunbGonsmum comporuBienueM (3—20 kOM) o0amaeT BEpXHUN CIIOW KOXHU
(0,2 Mmm), cocrosMii W3 MEPTBBIX OPOTOBEBIIMX KJIETOK, TOrJa Kak
CONPOTHUBJICHWE  CIMHHOMO3roBoW  xuakoctd  0,5-0,6 Om.  OOmee
CONPOTUBIICHHE TEJIa 3a CYET CONPOTUBIICHHUS BEPXHErO CIOS KOXKH
JIOCTATOYHO BEJIMKO, HO KaK TOJBKO ATOT CJIOW MOBPEKIAETCA — €r0 3HAUCHUE
PE3KO CHUXKAETCH.

JImMTenbHOCTh ACHCTBUSI TOKA CYIIECTBEHHO BIMAET Ha HCXO[
MOPAKEHUS, TaK KaK C TEYECHHUEM BPEMEHHU PE3KO MajaeT CONPOTUBIICHUE
KOXKU 4YeJioBeKa, 00Jiee BEPOSATHBIM CTAaHOBUTCS TTOPAKEHHUE Cep/lla YeoBeKa
W BO3HUKAIOT JPYyrue OTpUllaTelibHble mociencTus. Haubonee omacHo
MIPOXOKJEHUE TOKA Yepe3 CepAlle, JIETKUEe U TOJIOBHOM MO3T.

Crenenb NMopakeHUs 3aBUCUT TaKXKe OT poja U 4acToThl Toka. Hanbomnee
oraceH nepemeHHbIi Tok yactotoir 20—1000 I'tr. Tlepemennsbrit Tok omacHee
noctosiHHoro mnpu HanpsbkeHusix a0 300 B. [lpu Oonblinx HampskeHUsx
MOCTOSIHHBIN TOK 0OJIee OIaceH.

Oka3zbiBasg MEPBYIO MOMOIIL MPU MOPAKEHUU IJIEKTPUYECKUM TOKOM,
NpEeXJe BCEro, OCBOOOAWUTE TMOCTPAAABUIETO0 OT MCTOYHHMKA TOKa —
OTTOJKHHUTE OT TMOCTPAAABIIETO 3JICKTPUYECKUM TMPOBOJ C MOMOIIbIO
JEPEBSIHHOM CyXOH TMajku (pydka IIBaOpbI, CKajKa), pe3MHOBOTO KOBpPHKA
WIM JPYruX U30JUpyomux martepuanoB. [locTpanaBiiero Hemnb3s Oparh 3a
OTKPBIThIE YACTU Te€Ja, TOKa OH HAXOAUTCS Mo JelicTBueM Toka. IlomHuTe
0 Mepax co0CTBeHHOi1 Oe3omacHoCTH!

Ecnu cepauiebuenue coxpaHeHo, a IbIXaHUE OTCYTCTBYET — HAYMHANUTE
HMCKYCCTBEHHYIO BEHTWISIIIUIO JETKUX (pOT B POT WM poT B Hoc). [lpu
OTCYTCTBUU cCepAlleOUeHHUs] — HayMHAWTE HEmpsMOM Maccaxk cepiia B
COUYETAaHUU C UCKYCCTBEHHOW BEHTHWJIAIIMEH JeTKuX (2 BIoXa Ha 15 TOMYKOB).
Kak mpaBuiio, 3amyCTUTh CEp/ilie MOKHO, HAHECS! CUJIBHBIN yaap B CEpEeIUHY
IPYAUHBl W TPOJOJDKMB HapyXKHbIM Maccax cepana. [lokaszarenem
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NPaBUIBHOTO Maccaka cepana OyayT IMYJIbCOBBIE TONYKM Ha COHHOM
apTepuH, CYKXCHHE 3pPAvYKOB M TOSBJICHHE CaMOCTOSTCIIHLHOTO JbIXaHHUS.
[Tocne mosBieHUs cepaneOMeHUs U JIbIXaHUS MOCTPAJABIIETO HAJI0 CPOUYHO
TOCIIUTAIM3UPOBaTh. | OCIIUTANM3AIMU TTOJICKAT BCE JIUIA, TONYYUBIIHEC
anekTpoTpaBMy. OHU JODKHBI COOMIONATh CTPOTUM TMOCTENLHBIA  PEXUM,
HAXOUTKCS 01 HAOIIOICHUEM Bpaya.

Oxka3pIBast TIEPBYIO TTOMOIIb OOJBHBIM C DJICKTPUYCCKUMH OKOTaMH, B
COOTBETCTBUHU C TPAaBHJIAMU OKa3aHUS TIEPBOM TOMOIIM MPH TEPMUUYECKUX
OKOTax, a TaKk »JK€ TMPOBECTH TPAHCHOPTHYIO  HMMMOOWMIN3AIUIO
(oO6e3aBmkuBanue). [lepenpaBisitoT UX B CTallMOHAP BCErAa B IMOJIOKCHUU
JIeKa, HECMOTPS Ha KaXYIIEeCs yIOBICTBOPUTEIHHOE COCTOSHUE.

Oo0mopok

BHe3anHas KpaTKOBpeMEHHasi IOTeps CO3HaHUs (OOMOpPOK) MOXKET
HACTYNUTh OT Pa3jMYHbIX NPUYHMH. B 0CHOBE 00MOpPOKa JIEKUT KUCIOPOIHOE
ronofanue Mo3ra. OHO MOXKET BBI3BIBATBHCS CIA3MOM COCYIOB T'OJIOBHOT'O
Mo3ra (UCIyT, CUJIbHas 00JIb), HEJOCTATOUYHBIM COEPKAHUEM KHUCIOPOJa BO
BBIXa€MOM BO3]lyX€ (IyIIHOE MOMEILIEHUE), PE3KUM CHI)KEHUEM JaBJICHUS
(npu mpueMe ruMoTeH3MBHBIX MPENapaToB, TAHIINO0JIOKATOPOB, IPU PE3KOM
BcTaBaHuu). Ho kpoMme KpaTKOBpPEMEHHBIX ()YHKIMOHAJIBHBIX COCYIHCTBIX
HapyluieHu OOMOPOK MOKET OBITh CJEICTBHEM CEPbE3HBIX BHYTPEHHUX
MOBPEXKJIECHUN WM 3a00JI€BaHU, HAaIpUMeEp BHYTPEHHErO0 KPOBOTEUYEHUS,
HapyllleHUs1 puUTMa CcepJua CO CKJIOHHOCThIO K Opanukapauu. OOMOpoOKu
MOTYT OBITh ¥ TIPOSIBIIEHUEM SIHUJICTICUH.

[ToTepe co3HaHMs 4acTO MPEAIUIECTBYIOT MPUCTYIBI AYPHOTHI, CI1a00CTH,
TOIHOTHL. [locTpamaBmMii majaeT WM MEIJIEHHO OITYCKAaeTCs Ha 3EMIIIO.
JIuo y Hero OnegHeeT, 3pauyku CTaHOBATCS Y3KMMH, OJHAKO PEaKLMs Ha
CBET COXpaHsieTcsl kuBas (IIpU MOJHECEHWM HCTOYHMKA CBETa K IJa3aM
3paukd CYXKaloTcs). ApTepualibHOE JaBICHHE CHIKEHO, MyJbC cIadoro
HaIOJHEHMsI. B TOpU30HTaIbHOM MOJNOKEHUH MOCTPAAAaBIIEr0O 0OMOPOK, Kak
IPaBUIIO, OBICTPO MpPEKpaIlaeTcs, BO3BPAIIAETCS CO3HAHUE, IIIEKU PO30BEIOT,
NOCTPaJaBIIMK JIeJaeT TIIyOOKHI BIOX M OTKphIBaeT riasa. Ho He cnenyer
YCIIOKauBaThCs NP OKOHYaHUHU OOMOpOKa, HEOOXOJUMO YTOUHUTH NPUUYHHY
BO3HUKHOBEHUS 3TOTO COCTOSIHUSI.

Ecnu ectp BO3MOXKHOCTH IPH OKA3aHUU IMEPBOM IOMOLIH, YJIOXKHTE
NOCTPAJAABUIETO0 Ha CIHMHY, NPUIIOAHAB €ro Horu. Eciu DoJoXWTh
NIOCTPAJABIIET0 HEBO3MOXKHO (Ha yaMIlE, B TPAaHCIOPTE), yCaauTE €ro U
IIONPOCUTE OITYCTUTh TOJOBY HMJ)KE€ KOJEH WJIM JI0 YpOBHS KojeH. Bce
CTECHSAIOIIME YaCTU OJEXKJbl HAJ0 pPACCTErHYTh U OO0ECIEeYUTh NPUTOK
CBEXEro Bo3ayxa. Pa3oTpure Wim onpbeICKaTe XOIOIHON BOJOW KOXKY JUIA,
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meu. [lonHecuTe K HOCY MOCTPAJABIIETO BATKY C HAIIATBIPHBIM CIUPTOM,
notpute el Bucku. Beeaure noakoxuo 1 mu 10 % pactBopa kodenna u 2 mi
KOpAUaMHUHA.

Yacto ObIBaeT TakK, YTO IMOCIE OOMOpOKa 4YEJIOBEK CMYIIAETCS
BHUMaHUEM OOJIBIIIOTO KOJMYECTBA JIFOJEH U OTKAa3bIBACTCS OT JaibHeHIen
nomoiy. BaMm ciemxyer HacCTOATh Ha TOM, YTOOBI TTOCTPAJAABIINN HE OCTaCs
0e3 COMpoBOXJEHUA B OyivKailiee BpeMsi, MOTOMY 4TO OOMOPOK MOKET
noBTOpUThHCA. [lpu MmMOj03peHMM Ha OPraHUYECKyl0 MPUYUHY OOMOpOKa
He00X0IMMa TOCTIUTAITU3AINS U TIPOBEJICHUE 00CIET0BaHUS TTOCTPAIABIIETO.

CounneuyHblil ynap

ConHeuHbI WM TEIJIOBOM yIap — TsDKENoe IMOpakeHHe HEPBHOMU
CUCTEMBI U €€ BaXXHEWIINX LEHTPOB MPOoJoaroBaroro mo3ra. [loa BiusiHuem
BHEUIHUX TEIUJIOBBIX ()aKTOPOB Y MOCTPAJABLIEIO MPOUCXOAUT IOBBIIICHHUE
TEeMIIepaTyphl Tella, COMPOBOXKAIOIIEECS MaTOJOTUYECKUMHU HU3MEHEHU MU,
TeMIiepaTrypa Tena NOJIJIEPKUBAETCS paBHOBECHEM MEXTY
TEII000pa3oBaHMEM W TEIJIOOTJA4yei, a  OCHOBHBIE  HCTOYHHUKHU
TEMI000pa30BaHUsl — MBbIIICUHAsT paboTa W OKHUCIMTEIbHBIE IPOIIECCHI.
Temnoornaya o0ycioBJIeHa MOTOOT/ICJICHUEM, U3ITy4ECHHUEM,
TETJIONPOBOTHOCTRI0O M KoHBekiued. Ilpu sTom TemmooOpa3oBaHue u
TEIJIOOT/aya PEryJUPYIOTCS TEPMOPETYISIIUOHHBIM ILEHTPOM TOJIOBHOTO
Mo3ra. Ecnu yenoBek MJIMTENbHOE BpeMsi MpPEOBbIBAET B IMOMELIEHUU C
BBICOKOM TEMIIepaTypoi M BIAXKHOCTBIO, BBIOIHIET TSDKEIYIO (PU3NYECKYIO
paboTy MpHU BBHICOKOHM TeMIIEpaType OKpYXkarolehd cpeibl WK MOJBEepraeTcs
JUTUTETHHOMY BO3JIEUCTBUIO MPSIMBIX COJIHEUHBIX JIyded Ha TOJOBY WIH
OOHaXEHHOE TEeNO0, TO JESITEIILHOCTh TEPMOPETYISIIITUOHHOTO IIEHTpa
Hapymaercs. TemnoBoil yaap pa3BHBAeTCsi, Hampumep, NpPHU YCUJICHHOU
MBIIIEYHON paboTe B TUIOTHOMW, OCOOCHHO B KOXKAHOW WJIM MPOPE3NHEHHOMN
OJIEXKE.

KinvHuueckne npu3HakKu TpU  TEIUIOBOM  yAape  pa3BUBAIOTCS
3HAYUTEIBHO OBICTpEE, YEM NPH COJHEYHOM: IOBBIIIAETCS TEMIeparypa
TeNa, MOSBIIOTCS 03HOO, pa3OMTOCTh, TOJOBHAs OO0Jb, T'OJIOBOKPYKEHHE,
MOKPACHEHHE KOXKM JIUIA, PE3KOE y4allleHHWEe MyJibca M JIbIXaHUs, 3aMETHbI
MOTEps almeTuTa, TOIIHOTa, OOWJIbHOE MOTOOTIENIeHUE. B panbHelem
CaMOYYBCTBHE  TIOCTPAJaBIIETO MOXET eme Oonee  yXyAIIUTHCS.
Temnepatypa tena noseimaercs 10 40 °C, IbIXaHUE YacTOE U MPEPBIBUCTOE,
MyJbC 4YacCThIi, CJA0Or0 HAMOJHEHUs, MOTYT TIOSIBUThCA CYJIOPOTH,
Hapyliaercsi co3HaHue. IIpu COJIHEUHOM yAape aHajoruyHas KapTUHa
pPa3BUBACTCS CIYCTSI HECKOJIBLKO YaCOB TOCIIC 00TyYEHHUS.
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[Ipy okazaHuM mNEpBOM MOMOIIM HYXHO HEMEIJEHHO YIaJUuTh
MOCTPAJAABUIErO U3 30HBI BHICOKOM TEMIEPATYpPhl U BIAKHOCTU. Y JIOKUTH €TO
B IIOCTENIb, OCBOOOIUTH WICI0 U TPylb OT CTECHSIOLIEH ONEXAbl, HaTb
OOMJIbHOE XOJIOJHOE MUThE (MUHEpabHas BOJIa, KBAaC, MOPOKEHOE) U JIETKYIO
nuuly. B TsoKenbIx  ciiydasiX MOCTpaAaBIIEro CleAyeT IOMECTUTh B
IPOXJIAHOE 3aTEHEHHOE MECTO, pa3feTh, YJIOXKUTh Ha CIHHY C
NPUMOJHATEIMA ~ KOHEYHOCTSIMH W ONYIIEHHOM TOJIOBOM, TOJOXHUTH
XOJIOJIHbIE KOMIIPECCHI HA T'OJIOBY, LIEI0, IPYyAb. MOKHO NPUMEHUTH BIAXKHOE
obepTriBaHNe, OOJUTH TEIO XOJOJHOW BOMOH. PexoMeHayercst Ha3HAYUTH
koeun, 40 % pactBop riaroko3bl, 4 % pactBop OukapboHata Hatpus. Eciu
NOCTPaJAaBUIMI HE JIBIIINT, HEOOXOAUMO ITPOBECTH UCKYCCTBEHHOE JbIXaHUE.
B Tsxenbix cinydasx mokazaHa rocnuTanuzauus. Jns  mpoduinakThku
neperpeBa Ipu JUINTEIbHOM MpeObIBAHWM Ha COJHLE HEO0OXOIUMO
3alUIIATECS OT COJHEYHBIX Jy4ell 30HTOM U HOCUTH TOJIOBHOM YOOp
ceeryioro npera. [Ipu pabore B MOMELIEHHMH C BBICOKOW TEMIIEpATypOil
BO3[lyXa U BIIAXHOCTBIO CIEAYET IEPUOJUYECKH JeNaTh IEPEPBIBBI IS
OXJIQKICHUS.

OOmopoxeHue

OOMopoKeHHe TIpeACTaBIsieT coOOH MOBPEXKICHHE KaKOW-IIMOO YacTH
Tena (BILUIOTh 10 OMEPTBEHMS) MOJT BO3IEHCTBHEM HU3KUX TeMIiiepaTyp. Yarie
BCEr0 OOMOpPOKEHUSI BO3HUKAIOT B XOJOJHOE 3HMHEE BpeMs MpHU
teMmreparype okpyxkawomeid cpeasl Hmwke —10°C. Ilpm gnmurenbHOM
npeObIBaHUM BHE TMOMEUIEHUSI, OCOOEHHO MpPH BBICOKOM BIAXKHOCTH U
CHWJIBHOM BeTpe, OOMOPOKEHHE MOXHO TMOJYyYUTh OCEHBIO M BECHOW Mpu
TeMIepaType Bo3ayxa Bbille Hymnsa. OOMOpoxKeHus AensaTcsl Ha 4 CTETeHU.

Oomopoxenue I cmenenu (HamOosiee NErkoe) oOBIYHO HACTYMAET MpHU
HEIMPOJOLKUTEILHOM BO3JIEUCTBUM X0Ja01a. [lopaKEHHBIM Y4acTOK KOXHU
OJeAHbIN, TIOCTIe COTPEeBaHMs MOKPACHEBIINI, B HEKOTOPHIX CIydasX MMEET
0arpoBO-KpacHbI OTTEHOK; pa3BuBaeTca OTEK. OMEpTBEHUS KOXKH HE
BO3HUKaeT. K KOHIly Henenu mocie OOMOpOXEHUs HMHOrAa HaOIromaercs
HE3HAYNTEIbHOE enymeHne Koxu. [loiHoe BBI3IOPOBIEHUE HACTYNAET K 5 -
7 nmHIO mocie obomoposkeHus. IlepBble mMpU3HAKM TAKOro OOMOPOKEHHS —
YYBCTBO KKE€HHUS, TOKAIBIBAHUS C TOCIEAYIOIUM OHEMEHUEM MOPAXKEHHOTO
ydacTka. 3aTeM MOSBISIOTCS KOXKHBIN 3yJ U OOJH, KOTOPbIe MOTYT OBITH U
HE3HAYUTEIHHBIMH, U PE3KO BHIPAKEHHBIMH.

Oo0Mmoposxkenue II cmenenu BO3HUKAeT Mpu Oosiee MPOJOJIKUTEILHOM
BO3/CHCTBUM Xojloa. B HauanbHOM mnepuoge umeercs MOOJIEIHEHNE,
MOXOJIOZAaHUE, yTpaTa YYBCTBUTEIHLHOCTH, HO JTH SBJCHHS HaOJIOMAOTCS
npu BCeX CTeneHsx oOmopoxkeHus. IlosTomy Hamnbonee XapakTepHBIH
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NpU3HAaK — O0Opa3oBaHME B TIE€pPBbIE JHU IIOCIE€ TpaBMbl IYy3bIPEil,
HAIllOJHEHHBIX  IPO3pAadyHbIM  CcOAepKUMbIM. IlollHOE  BOcCCTaHOBIEHUE
LIEJIOCTHOCTH KO>XHOI'O IIOKpOBAa IIPOUCXOJWT B TEUeHHE 1-2 Hexens,
rpaHyJsiliuK U pyousl He oOpa3ytored. [Ipu oOmopoxenun Il crenenn nocie
corpeBaHusi 0OOJM HMHTEHCHUBHEE W  MPOAODKUTENIbHEE, YeM IpH
oomopokeHuu | crenenn, 0€CIOKOST KOXKHBIN 3y, KCHHE.

I[Ipn oO0mopoxkenuu III cmenenu TPOAOIDKUTEIBHOCTh NEPUOIA
BO3/JCHCTBHS XOJIOAA M CHIM)KEHHUSI TEMIIEpAaTypbl B TKAaHAX YBEIUYUBACTCS.
OOpa3yromuecs B Ha4ajJbHOM IEPUOJE MYy3bIPU HAMOJHEHBI KPOBSHHUCTHIM
COJIEP’KUMBIM, THO UX CHHE-0arpoBOE€, HEUYBCTBUTEIILHOE K Pa3IpakeHUSIM.
[Tpoucxomutr rubenb BCeX DBJIEMEHTOB KOXH C pa3BUTHEM B HUCXOeE
oOMoOpokeHus1 TpaHymsiuii u pyonoB. Comlenmme HOTTH BHOBb HE
OTpacTaloT WM BbIpAcTaOT AeGopMupoBaHHBIMU. OTTOPKEHHE OTMEPIINX
TKaHeW 3aKaHYMBaeTCs Ha 2—3-i HeJelne, MOocye Yero HaCTyMaeT pyoleBaHue,
KOTOpO€  mpojoipkaercs — no 1 Mecsna.  VIHTEHCMBHOCTH U
MPOJOJKUTEIBHOCTh OOJIEBBIX OIIYIICHUI OoJjiee BbIpakeHa, 4YeM IpU
ooMopoxeruu Il creneHu.

OoMmopoxkenue IV cmenenu BO3HUKAET IIPU JUIMTEIBHOM BO3JIEHCTBUU
X0JIOa, CHW)KEHUE TEMIepaTypbl B TKaHAX Ipu HEM HauOombiiee. OHO
Hepeako coueraercst ¢ oomopoxkenueM I u naxe Il crenenu. OmepTBeBaroT
BCE CJION MSATKUX TKaHEH, HEPEAKO NOPAXKAIOTCA KOCTU U CYCTaBBI.

[ToBpexnEHHBIN Y4aCTOK KOHEYHOCTH PE3KO CHHIOIIHBIM, WHOTAA C
MpaMOpHOW paciBeTKorM. OTEK pa3BUBAETCA Cpa3y IMOCJIE COTpeBaHUs U
ObICTpO yBenuuuBaercs. TemmepaTypa KOXXKM 3HAUUTEIbHO HUXKE, YeM Ha
OKpY)KaIOIIMX Y4YacTOK OoOMOpokeHHs TKaHaX. [ly3pipu pa3BuBaroTcs B
MeHee OOMOpPOXKEHHBIX ydyacTkax, rae umeercs oOmopoxenue I — |l
creneHd. OTCYTCTBME Ny3bIpedl NpPH pa3BUBLIEMCS 3HAYUTEIBHO OTEKE,
yTpaTa 4yBCTBUTEIBHOCTH CBUJIETENLCTBYIOT 00 0OMopokenuu IV creneHu.

B ycnoBusix IMTENBHOrO MNpeObIBAaHMS NpPH HU3KOM TeMIiepaType
BO3[lyXa BO3MOXXHBI HE TOJBKO MECTHBIE NOPAXKEHUA, HO U o00ujee
oxnaxcoenue opzanusma. Ilog oOIIUM OXJaXKIEHUEM OpraHU3Ma CIEAyeT
IIOHUMATh COCTOSIHHE, BO3HHUKAIOLIEE IPU NOHMKEHHWM TEMIEpaTypbl Teia
Huxe 34 °C.

JlelicTBUs ITpU OKa3aHUU [IEPBOU MEIULIMHCKOMN ITOMOILIU Pa3IuyaroTcs B
3aBHCHUMOCTA OT CTEHNEHU OOMOPOXKEHUS, HAIMYUS OOILEro OXJaXIACHUS
OpraHu3Ma, BO3pacTa U COMYTCTBYIOUIUX 3a00JIeBaHU.

IlepBas moMoOIIb COCTOWT B IPEKPALICHUM OXJIAXKICHHS, COIPEBAHHUU
KOHEYHOCTH, BOCCTAaHOBJIEHUS KPOBOOOpAIEHHS B MOPAXEHHBIX XOJOIOM
TKaHAX U OpeaynpexaeHus pa3BuTus nHpekuuu. [lepBoe, uTo HamO caenaTh
IIpU NpU3HAKAX OOMOPOKEHUS — JOCTABUTH MOCTPAIaBLIEro B OmKaiiiiee
TéNJ10€e TOMelleHHe, CHITb NpOMEP3IIYyI0 O00yBb, HOCKH, IEPYATKHU.
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OAHOBPEMEHHO C IPOBEACHUEM MEPOIPUATUI MEPBOIM MOMOIIN HEOOXOIUMO
CPOYHO BbI3BATh Bpaya, CKOPYI NOMOIIb JJs OKa3aHUs BpaueOHOU
ITOMOILIY.

[TIpu oOMopoxkenun I crenenn oxnaxAEHHBIC YHACTKH CIEAYET COTPETh
JI0 TOKpPaCHEHHUs TEMIbIMM pyKaMH, JETKUM MAaCCaXeM, pPACTUPAHUSIMHU
HIEPCTSIHOM TKAaHBIO, JbIXaHUEM, a 3aTeéM HaJIOXKUTh BaTHO-MapJIEBYIO
MOBSI3KY.

[Tpu oomopoxenun II-1V cremenn OGnicTpoe corpeBaHune, MacCax WM
pacThpaHue JaeJaThb He cjeayer. Haioxure Ha MOpaKEHHYIO MOBEPXHOCTh
TETJTION30JIUPYIOIIYIO TOBSI3KY (CJIOW Mapiid, TOJCTBIM CJIOM BaThl, BHOBb
CJIOI MapyH, a CBEpXY KIEEHKY WM NMPOPE3MHEHHYIO TKaHb). [lopaxk€HHbIE
KOHEYHOCTH (PUKCHUPYIOT C MOMOIIBIO TMOAPYYHBIX CPEACTB (IOIIEUKa, KYCOK
danepbl, IJIOTHBIA KAapTOH), HaKJIaAblBass M TPUOMHTOBBIBAS HMX MOBEPX
NOBSI3KU. B KauecTBe TEIION30JIMPYIOLIEr0 MaTepHalia MOXKHO UCIOIb30BaTh
BaTHUKH, Qydaiiku, MEepCTIHYIO TKaHb U TIp.

[TocTpagaBmiuM nalOT ropsiyee MUTHE, TOPSUYYI0 MHILY, HEOOJbIIoe
KOJIMYECTBO aJKOrojsl, MO TabJeTKe acHUpHHA, aHAJIbIMHA, MO 2 TaOJeTKU
"Ho-mma" u nanaBepuHa.

He pexkomenayercss pacruparb OOJBHBIX CHEIOM, TaK Kak
KPOBEHOCHBIE€ COCY/Ibl KUCTEH M CTOI OYEHb XPYIKH U MO3TOMY BO3MOXHO
UX TOBPEXJIEHUE, a BO3HUKAIOIINE MUKPOCCAIMHBI HA KOXE CIOCOOCTBYIOT
BHeceHHIO uHGpexkuuu. Henb3st wucnonb3oBath 6Osicmpoe omozpesanue
00OMOpPOKEHHBIX KOHEYHOCTEN y KOCTpa, OECKOHTPOJIBHO MPUMEHSTh IPEIKU
U TOMY NOJOOHBIE MCTOYHUKU TEIUIA, MOCKOJIbKY 3TO YXYAIIAE€T TEUEHHUE
ooMopoxkeHusi. Hempuemnembli U Hed((EKTUBHBIA BapuUaHT IEpBOU
NIOMOIU — 6MUPAHUE MACEN, XUpa, PAaCTUPAHHE CIUPTOM TKAaHEW mpu
rJTyOOKOM OOMOPOXKEHHH.

[Ipu 06uem oxnasrxcoenuu nézxoit cmenenu 10cTaTouHO 3HPEKTUBHBIM
METOJIOM SIBJISIETCS. COrPEBAaHUE IIOCTPAJABILIET0 B TEMIOW BaHHE MpPH
HavyaJIbHOM Temmeparype Boabl 24 °C, KOTOPYIO MOBBIIIAIOT A0 HOPMAJIBbHON
TEMIIEPATYPHI TENA.

IIpu cpedneit u maxcénou cmenenu o00we20 0XNaAHCOCHUA C
HapyIICHUEM JbIXaHUSI U KPOBOOOPAIEHUS MTOCTPAIaBIIEr0 HEOOXOAUMO KakK
MOXXHO OBICTpEE 1IOCTAaBUTH B OOJILHHUILY.

Otpasienust

Ompaenenus  xumuyeckumu  gewjecmeamu. OCTpble  OTpPaBICHUSA
BO3HUKAIOT IIPHU MOMAJAHUNA B OPraHU3M UYEJIOBEKa XMMHUUYECKOr0 BEILIECTBA B
KOJIMYECTBE, CIIOCOOHOM BBI3BATh HAPYIIICHUS KU3HEHHO BAKHBIX (YHKIIUN
M CO3laThb Yrpo3y Ku3HU. KcCXom OCTpbIX OTpaBI€HUW 3aBUCUT OT
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CBOEBPEMEHHO HA4aTOM MHTEHCUBHOW MEIWLIMHCKOM momomu. KommdecTBo

CJIy4aeB OCTPBIX XUMHUYECKUX OTPABJICHUHN B MOCJICIHEE BpEMs 3HAUYUTEIHHO

BO3pOCIIO. DTO CBsi3aHO ¢ OoJjiee HIMPOKUM TMPUMEHEHHEM XUMHYECKUX

BEILECTB B MIPOMBIIIJIEHHOCTH, CETLCKOM XO3SIUCTBE, OBITY.

[Tonaganue TOKCHMYECKOTO BEIIECTBA B OpPraHW3M BO3MOXKHO dYepes
JbIXaTeNbHBIC TYTH, 4Yepe3 KOXKY, MOCJIe WHBEKIMH TOKCUYECKON J103bI
JIEKapCTBa, MPU BBEACHUU TOKCHYECKUX BEILECTB B PA3IMUYHBIC IMOJIOCTH
opraHusma (poT, IpPSIMYIO KUIIKY, MOYEBOH MY3bIPh, BIAraJIUILIE).

HauGomnee gacTel OBITOBBIE OTPaBICHUS:
® cayuatiHble, KOTJa OIMMOOYHO MPUHAT BHYTPH SIOBUTHIM XUMUYECKUN

npenapaT (KUIKOCTh OT HACEKOMBIX, JIEKApCTBO Ui HAPYKHOIO
MIPUMEHEHUS );

® CyuyuoaibHbLle — YMBIIUIEHHBIM MpUEM SIOBUTOTO BEUIECTBA C LENbIO
caMOyOUICTBA;

®  (JIK020/IbHble UHTOKCUKAIINY TPU MEPET03UPOBKE CIIUPTHBIX HAITUTKOB.

Yacto oTpaBiieHUs HACTyHalOT TMPU CAMOJIEUYEHUH CHOTBOPHBIMH,
aOOPTHBHBIMH U APYTUMHU JIeKapcTBaMu. JleTelt mpuBiieKkaeT sspKasi ymakoBKa
U CJIaJKOe TOKPBITHUE HEKOTOPBIX TpernaparoB. B meueOHOM yupexiaeHuu
OTpaBJICHUSI MOT'YT OBITh MPHU MEPEIO3UPOBKE JIEKAPCTB WJIM HEBEPHOM HX
MPUMEHEHUU.

[IpyuHIMTIBI OKa3aHUS TTEPBOM MEIUIIUHCKON MOMOIIM MPH OCTPHIX OTPABJICHUSX

e HewmemnenHoe BbIBeIeHNE 51/1a U3 OpraHU3Ma.
e HeiiTpanuzanus s1a npoTUBOsSAUEM (AHTUAOTOM).
o [loanep:xanne OCHOBHBIX (DYHKIIMI OpraHu3ma.

KoHKpeTHbIE MEpONPHUATHS 3aBUCAT OT ITYTH TOMAJaHUs SAOBHTHIX
BEILIECTB B OPraHU3M.

Ilpu nonaoanuu mokcuyeckux eewjecms uepe3 pom HEOOXOAUMO
MIPOBECTH CIEAYIOIINE MEPOIPUITHSL:

e MexaHuueckoe yAaJIeHUE s/1a.

e [IpombITh xenynok uepe3 30H1 (7-10 11 BoJbl KOMHATHOM TeMIEPaTyphl C
oJIHOKpaTHBIM mpuemMomM 300-500 mu).

e Jlate pBOTHBIE cpencTBa (anmomMop(uH, JTUKOPUH, PBOTHBIM KOpPEHbH),
cojieBble  cla0uTenbHble (MarHus — cyiabdar, HaTtpus — cyibdar,
KapJIoBapcKasi COJib).

¢ OmnopoXKHUTH KAIICYHUK C IIOMOIIBIO H(OHHON KIIU3MBI.

e XHUMHYECKOE pa3pylleHHue U HEUTpau3aius sja.

e AncopOrusi (XMMUYECKOE CBS3BbIBaHUE) sia. JJist ATOM 1enu mpuMeHSIoT
aKTUBHPOBAHHBIN yroib, 5-6 TabNeToK ¢ BOMOH, O€nyl0 TIJIHHY,
0OBOJIAKMBAIOIINE CPEACTBA (KpaxMmall, aibMarenb).

Ilpu nonaoanuu s0068umvix eujecmes Ha Koy HeOOXOIUMO:
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® [IOpaXEHHbIE yYaCTKM KOXHM IPOMBITH IPOTOYHOM BOJOM  (3a
UCKJIIOUEHHEM T0Na/laHusl Ha KOXKY HErallleHOW U3BECTH);

® 57 00€3BpEIUTh XUMUUECKUM PEAKTUBOM (B Cydae MONajaHus KUCIOThI
WM IIEJI0YH, CM. XUMHYECKUE OXKOTH).

llpu uneanayuonuvix ompaenienusx B NIEPBYIO OYEPEb CIEAYET BBIHECTH
IIOCTPAJABLIETO HA CBEXKUN BO31YX, OTKPBITh OKHO.

Ilpu nonadanuu s006umsix éeujecms 6 novle op2anvl (MPSIMYIO KUIIKY,
MOYEBOW IMY3bIpb, BIArajuile) MPOU3BOIASAT WX NPOMBIBAHUE KHUIIAYEHON
BOZIOM.

Jleuenne BKJIIOYAET MOAAEp)KaHUE (DYHKIMHU CEepACYHO-COCYAUCTON
CUCTEMBI, CTUMYJIALMIO LEHTPAJIbHOM HEPBHOM CHUCTEMBl M JIBIXaHUS,
okcureHorepanuio. HeoOxoaumo yaenntTb BHUMaHue NPOoPHUIaKTHKE OCTPOit
MOYE€YHON HETOCTATOYHOCTH (IUYPETUKH, TEMOANAIIN3).

Ankozonvroe ompaeJenue. Jo3a AJKOTOJI4, BBI3BIBAIOIIAS
WHTOKCUKALINIO, WHAWBHAyalbHA. [Horma  HeOOJdbIIME  KOJIMYECTBA
CaMoJIeJIbHOTO CHUPTHOrO (4Yaya, CaMOr'OH) MOT'YT OKa3aTh TOKCHYECKOE
JEUCTBHAE. Y NPUHABLIECTO aJKOrOJIb YEJIOBEKA IOBBIMIAETCA apTEPUAIIBHOE
JABJICHUE, YYaIlaeTCsd IyJbC, H3MEHSETCS JEITEIBHOCTh LEHTPAIBHOU
HEPBHOM CUCTEMBI, IIEYEHU, NOYEK. [IbAHBIN TepseT KOHTPOIb HaJ CBOMMU
JEUCTBUSAMH, COBEPIIAECT HEJENble MOCTYNKA U 4YacTo OECKOHTPOJIbHO
IPOAOIDKAET yNnoTpeOyaTh cnuptHoe. [Ipu copepxaHuM amkorons B KpOBU
0,8 /1 B mNOBENEHUM YEJIOBEKA NMPOUCXOJAT 3HAYUTEIbHBIC W3MEHEHUS:
CHWKAeTCd BHHMMAHHE, PE3KO HApYyIIAeTCsl KOOPAWHALMS JIBUKEHUU,
MPOMCXOIUT TIEPEOI[CHKA CBOMX BO3MOXKHOCTEW. BHemHue mnpuzHaku
aJIKOrOJIbHOTO OMNbSIHEHMSI: PE3KOe MOKPACHEHHUE JIMIa, OCNKU TIJia3 Kak Obl
HaJIMBAIOTCSA KPOBbIO, KOKHBIE TTOKPOBBI OJIE/IHBIE, 3aMax ajIkoroys U30 pTa,
BO30YyXK/I€HHE, WHOIJA arpeccus, CHIDKEHHE YyBCTBUTENbHOCTU. [lpum
MOJI00OHOM OTpPABIICHUM TMOSIBIISIETCS PBOTA, MOXET MPOU30MTU TOTEps
CO3HAHUS.

[loTepsiBIMii CO3HAHWE TBSHBIM YEJIOBEK MOXET OBITh TPaBMHUPOBAH
IpU NaJCHUH, CTOPETh OT HEOCTOPOKHOTO OOpaIeHUsI ¢ OTHEM, 3aMEP3HYTh,
3axJIeOHYTbCS B JIy)Ke, IIOMAacThb TOJ Kojieca aBTOMOOWIISA, CTaTh
HEIMOCPEACTBEHHOW NPUYMHOM TOPOKHO-TPAHCIIOPTHOTO IPOMCIIECTBUS H
T.7. KOoHIleHTpalus ajakorosiss B KpoBH 6 T/1 SIBISETCS CMEPTENbHON. DTO
coorBercTByeT nmpuMepHo 300 mi 96 % >TUIIOBOroO Cnmpra, BBIIUTOTO 32
KOPOTKHI IPOMEXYTOK BpeMeHHU. B 3ToM citydae ObICTpO pa3BUBAETCs KOMa,
KOXKa IIOKpBbITA XOJIOAHBIM JIMIKMM IIOTOM, JIMIO TMIIEPEMHUPOBAHO,
TEMIIEpATypa Teja CHUKEHA, IBIXaHUE PEAKOE, MyJIbC YaCThIi HUTEBUIHBIM,
MOSIBIISIETCS. PBOTA, WHOTAA HENMPOU3BOJIBHOE BBIJEICHHUE MOYM U Kana. B
JaJbHEUIIIEM HACTYNAeT Iapajiiy JbIXaTeJIbHOIO M COCYIAOABUTATEIbHOIO
LEHTPOB, YTO BEIET K OCTaHOBKE pPa0OTHI cepAlla W JEerkux. ToJbKO
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DHEPTUYHBIC, CBOEBPEMEHHBIC MEPONPHUSITHS TIEPBONM METUIIMHCKOW TTOMOIIN
MOT'YT TPENOTBPATUTh CMEPTEIBHBIA HCXOA. Y IIIOAEH, JUIUTEIBHO
37I0yMOTPEOSIOUIMX AJIKOr0JIEM, MPOUCXOAAT HEoOpaTHUMble M3MEHEHUS B
MEeYCHHU, Jerpajanus eHTPATbHON HEPBHOM CUCTEMBI, HAOJIIOAAETCS TPEMOP
PYK, TIOCTETICHHO TNEepepoXKIaeTcs cepAcyuHas MbIa (pe3Ko IMajgaeT ee
COKpaTuTeNbHAs CIOCOOHOCTH), Pa3BUBAETCS THIEPTOHUYECKass O0ye3Hb. Y
aJIKOTOJIMKA HApyIIaeTcsl COH, €ro MOpOM NpeclenyroT BUICHUS, 3BYKH,
KOIIIMaphl.

[Tpu oxazaHuu MepBON MOMOIIHM MTOCTPAJABIIEIO YKJIAIHIBAIOT HA )KHBOT
umm Ha Ook (uToObl OH He 3axJieOHysncs npu pBore). Ecoum  ecThb
HEOOXOJIMMOCTh, HY)KHO OYHCTUTH JbIXaTEIbHBIE MYTH OT PBOTHBIX MAacc
najablieM, OOCpHYTBIM MapiieBOM  cal()eTKOW, HOCOBBIM  IUTATKOM.
HememsieHHO NOpOMBITH KETyJOK BOAOM. 3areM NOCTpPajaBIIMN JIOKEH
BBITUTL J0 5 J1 BOMABI, B KOTOPYIO clieayeT no0aBuTh muiieByo coxy (1
yaiiHas yoxka Ha 1 11). [Tocne mpuema 400-600 M1 BobI BBI3BIBAIOT PBOTY
(KOHUMKaMU TAaJblEB IMOCTPAJABIINNA pa3paxkaeT KopeHb si3bika). Ilocie
MPOMBIBAHUS ~ KEIyAKa HYKHO  OYUCTUTh  KHUIICYHUK, IIOCTABUB
OYHCTUTENBHYIO KJIU3MY C XOJOJIHOM BOJIOM U J00aBiiEHHEM MOBapEHHOU
comu (1 cronomas noxkka Ha 500 mu Bojawl). [lom koxky BBOAST KodeuH,
KOpIAMaMHH. 3aTeM CcleAyeT JaTh TOpsAYMd CHaJKud 4Yail wim  Kode.
[TocTpagaBiiero nydiie YJIOXUTh B TOCTENb, TEIUIO YKYTaTh, Ha TOJIOBY
MOMECTUTh MY3bIPh CO JIbAOM. [IpH TSKEIOM COCTOSHHUHM TOCTPAAaBIIErO
TOCIUTATU3UPYIOT.

Ompasnenue si0oeumvimu cpubamu. I'puObI NEIATCS Ha CheIOOHBIC U
Heche00HbIE (A10BUThIE). M3 Oombiioro pasHooOpasusi Che0OHBIX TPUOOB
B IIUIILY YNOTPeOsitoT 0koio 60 BUIOB.

[TumeBast 11eHHOCTh TPUOOB OYCHH BeNMKA. V3 TpuOOB TOTOBST CYIIHI,
OyJIbOHBI, COYCHI, UX JKapSAT, TOOABJIAIOT B MSICHBIE U PHIOHBIE OJ10/1a, U3 HUX
TOTOBSIT UKPY U HAYUHKY JIsl TUPOToB. [ pulOBI cymiar, consT, MapuHyroT. Ha
tepputopur  Poccun  mydmmmu  TpubamMMl  CUMTAIOTCST TPHOBI  MEpPBOM
KaTeropuu KadectBa: Oenblii rpu0d, rpy3nib O€lblil, TPY3/b KENThINA, PHIKUK.
CpenoOHble TpuOBl TOAPA3NEISAIOTCA HA YEThIpE KaTeropuu KadecTBa
(tabm. 1.2). K mepBoii rpyIie OTHOCAT BUIBI, JAIOIIME JYYIIYI0 TPHOHYIO
npoaykiuto. Ko Bropoii u TpeThelt — rpulbl CpeHEro KauecTBa, K 4eTBepTOi
TpYIIIe OTHOCSATCS MaJIOLEHHBIE TPUOBI, KOTOPBIE COOMPAIOT U MCIIONb3YIOT B
MUY PEXKE IPYTUX.

WN3moOneHHpiM  MecTOM  oOuTaHusi TpUOOB  SIBJIAIOTCS  XBOWHBIE,
JIMCTBEHHBIE U CMEIIaHHBIC Jieca, MHOTJIa OHM PACTYT Ha JIyTrax, BAOJIb IOpPOT,
Ha macroumax. CbenoOHble TpuObI, BBIPOCIIME B HEOJIATOMPUSITHBIX
DKOJIOTMYECKUX YCIOBHAX (BOJU3U MPOMBIIIICHHBIX O0BEKTOB, XUMHUYCCKUX
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KOMOMHATOB, aBTOTpacC, IJI€ MMEETCS BBIOPOC TOKCHYECKUX BEIIECTB B
atMocdepy, Boy, TOYBY), MOT'YT IPUOOPETATh SI0BUTHIC CBOMCTBA.
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Tabmuma 2 KareropupoBanue cbe100HBIX TPUOOB

I kaTeropus

IT xareropus

IIT xaTeropus

IV kareropust

benbiit rpu6d Tprodens Hombcknit rpub | [[lamnuuabon
Bomnymika I'py3ne depHbIid
['py3/b HACTOSIIHIL ["onoBay mpo0aroBaThIH
. [ naTeI JIncnykn
(Gebrit) JTan
(MIICYHHK) OneHok I'oppkynika
Peoxuk Jy6oBux MoxoBuk ExoBuk
I'py3np xenrsiid Macnenok Cripoexka 3eneHymka
[TonGepe3zoBuk HaBo3nuk 6esnbrit
ITogocuHOBUK [Toarpy3nok yepHbIi
CuHymIKa
Ckpununa
Cmopuaok

PsnoBka guoneroBas

Hekoropble TpuObl MOXHO CUWTaTh YCJIOBHO CbEIOOHBIMH, T.€.
AJIOBUTBIE BEIIECTBA B HUX YHUYTOXKAKOTCSA MPU COOTBETCTBYIOLIEH
oOpaboTke. YmoTrpebiieHHe B MUilly 0e3 CreruaibHoil 00padOTKH YCIOBHO
CheIOOHBIX T'PHOOB (BOJIHYIIEK, TOPHKYIIEK, CBUHYIIEK) MOKET BBI3BATH
CUMIITOMBI OCTporo ractposnreputa. Ctpouku 0e3 00pabOTKH MOTyT
BbI3BATh CMEPTEJILHOE OTpaBlieHHWE, HO mociie 20-MUHYTHOTO OTBapyBaHUs
STOBUTOE BEILECTBO MEPEXOIUT B OTBAP, U TPUOBI CTAHOBATCS ChEIJOOHBIMH.
WX MOXHO MOABEpPrarb W CYIIKE: SJOBUTHIE BEIIECTBA JEC3aKTUBUPYIOTCS
KuciaopoaoM. Jlpyrue BuIbl MOAOOHBIX TPUOOB HCMONB3YIOTCS TOJBKO B
3aCOJICHHOM BHJIE.

be3ycnoBHO, SOBUTHIMU UM HEChEJOOHBIMU TpuUOaMU SBISIOTCA TE, Y
KOTOpBIX $ITOBUTHIE CBOMCTBA HE MCYE3al0T NpU 00pabOTKe MHOOBIMU
cnoco0amMu, T.. TpU YNOTPEOJEHWHM B THUILY OHH BCEr/Ia BBI3BIBAIOT
orpaBieHus. K s10BUTHIM TpubamM OTHOCATCA: OJieHAsl MOraHKa, MyXOMOpP
KPaCHbI, MYyXOMOD 3€JI€HBbIM, MYXOMOpP HAHTEpPHBIM, OIIEHOK JIOKHBIMU,
caranuHckuii rpub. Ilpm wux ynorpebieHMHM B OpPraHu3M TMOMATAIOT
Ype3BbIYAlHO TOKCUYHBIE COCAUHEHUS, KOTOPBIE MPUBOIAT K TsKEICHUIIECH
MHTOKCUKAIlMM C Pa3BUTHEM TMOJUMOPTraHHOW HENOCTaTOYHOCTH. J[ms
OTpaBJIEHUS JOCTaTOYHO CHECTh MOJOBUHY IpHoOA.

CUMIITOMBI OCTPOrO OTpPABJIEHUSI MPOSABISIOTCS uepe3 4-8 4 mocie
nprema B MUILY 3TUX TpuOoB. [1osABISAIOTCS CUIbHBIE CIAaCTHYECKUE 00U 1O
BCEMY XMBOTY, TOIIHOTA, HEYKPOTHMAasl PBOTA, NMOHOC, MHOI/A C KPOBBIO,
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rojoBHas 00Jib, FOJIOBOKPYKEHHUE, IIIYM B YIIaX, XOJOAHBIA MOT, CIIOHO- U
cie3oreuenue. Hapymaercs nestenbHocTh cepaua. llamaer aprepuanbHOe
naBieHue. boiibHbIE 3aTopMOXkeHbl, Oe3ydacTHbl. Hapactaer neueHouyHO-
MOoYeYHass HEJAOCTATOYHOCTb, MOSBISETCA JKENTYIIHAs OKpackKa KOXHBIX
NOKpoBOB. Hambosiee Tspkesno mNepeHoCAT OTpaBieHUE rpudamMu JeTH U
CTapHKH.

['maBHas 3aj1aya MpU OKa3aHUU MEPBOIM MOMOILU — BBIBECTU TOKCUHBI U3
OpraHms3Ma, JJig 4Yero Hajg0 HEMEIJICHHO MPHUCTYNMUTh K OOWUJIHLHOMY
MPOMBIBAHUIO KEIIYAOYHO-KUIIIEYHOro TpakTa Bojoil (10-12 1) xoMHaTHOM
temrepatypbl. Ilocie npombiBaHUST BHYTpPb HAlOT aJCOpPOEHTHI (BOAHYIO
B3BECh AKTHUBUPOBAHHOTO YIS, SHTEPOCOPO), coneBoe ciadutenbHoe. [lpu
CEPJIEYHO-COCYIUCTOM HEAOCTATOYHOCTU BBOAAT moa kKoxy 1 mu 10 %
pactBopa kodeuHa, 1 M kopaunamuHa, BHyTpuBeHHO 40 % pacTBOp
rimoko3bl. [Ipu cynoporax Ha3HauaroT TabneTku OeH3oHana, penobapburana
WIM  XJOpalruapaT B kiau3Me. Hepenko BO3HHUKAIOT TOKa3aHUS K
rOCIUTAIN3AIUH.

Ompasnenuss npu ykycax s1006umuix 3meu. YKYCbl 3Me€H BBI3BIBAIOT
OCTpO€ OTpaBJIeHHE, O0YCIOBICHHOE CHEU(PUUECKUM JEUCTBUEM 3MEMHOIO
Aa — MPOJYKTa SIIOBUTHIX Xkene3 3Mer. HaunOonee omacHbl A 4yesnoBeKa
CJIEIYIOIINE SITOBUTHIC 3MEH: cpefHeasuarckas koopa (tor Cpeguelr Azum),
azuarckor muToMopaHuk (Cpennsii  Asus, Kazaxcran, tor Cubupm),
cKaIuCThId 1uToMopAHUK (ror IIpumopckoro kpasi, Bocrounas Cubups),
raatoka, rop3a (Cpemusas Asus, tor Kazaxcrana, 3akaBkasbe), rajroka
OOBIKHOBEHHAs1 (CpeaHss MoJioca, CeBep eBporelickoil ywactu Poccun, Ypan,
Cubupp), crenHas ramaoka (MomgoBa, Ykpawna, CeBepubiii KaBkas,
Kazaxcran). JleiicTBytoliee Hadaio sjma 3MeW — TOKCUYECKHE OCNKH U
dbepMeHThl (HEHPOTOKCHH, TEMOJU3WH, KapAMOTOKCHH, XOJMHACTEpasa,
ruajlypoHujiaza u Ap.). B Teno kepTBbI 57 BBOAMTCS uYepe3 IMPOKOJIOThIE
3y0aMu paHKH.

[Ipu yxycax kobpwl B iepBbIE K€ MUHYTHI TOSIBIISIETCS OHEMEHHE U 00JIb
B 30HE yKyca, OBICTPO PACIIPOCTPAHSIIONIUECS HA BCIO KOHEYHOCTh, a 3aTeM
Ha TysoBuile. B niepsbie 15-20 MUH apTepuanbHOE AaBICHUE MTATAET, 4 3aTEM
HOopManu3yetcsi. Hapyimiaercst koopauHaius ABMXKEHHUH (HEYCTONYUBOCTbD,
miatkas moxojka). Hapacraer nmapaiuu nBuUratreibHON MYyCKynaTyphl (s3bIKa,
rJI0TKH, Ta3). IIporpeccupyer yrHeTeHHE IbIXaHHsI, MOSABISETCS ApPUTMUS.
Temneparypa tena nossimaercs 10 38-39 °C. Ha mecte ykyca u3MeHEHUA
OTCYTCTBYIOT. Hanbosee Tspkenblil ¥ onacHblil nepuoa — nepsbie 12-18 4.

Ilpu yxycax eaowxu M wumomopoHuka paHa HMEET BHUJ KOJOTOH,
MO3TOMY Majio 3aMeTHa. Bokpyr Hee ObICTPO pa3BUBAETCs reMopparundecKuit
OTE€K MSTKMX TKaHEHd MOpaKeHHOW KOHEYHOCTH (MHOrIa W TyjoBuina). B
nepBbie 20-40 MUH BO3HHMKAIOT SIBJCHUS MIOKa: OJEAHOCTh KOMHBIX
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MIOKPOBOB, TOJIOBOKPY)KEHHE, TOIIHOTa, PBOTA, YacTbld MYJIbC CIab0Oro
HaIOJIHEHUS], CHUXEHUE apTepuaIbHOr O JaBJICHUS, BO3MOXKHA
nepuoinyecKass MoTeps co3HaHus. ['emopparum U OTE€K  OBICTPO
MPOrPECCUPYIOT U PACHPOCTPAHSIOTCA (BHYTPEHHSISI KPOBOMOTEPS MOXKET
COCTaBUTh HECKOJBKO JIUTPOB). B meueHu, mouykax, JIETKUX pa3BUBAETCS
ocTpasi HE0CTaTOYHOCTh, HA MECTE YKyca — IIMaHO3, FeMopparus, HEKpo3,
raurpeHa. HanOonpield BEIpa)KE€HHOCTH BCE CUMIITOMBI IOCTHTalOT K KOHIY
NEPBBIX CYTOK Mocie ykyca. YToOsl 571 MeHee SHEPrUYHO PaclpOCTPaHUIIC,
HEOO0XOAMMO MPOU3BECTH MMMOOWIN3aLNI0 KOoHeyHocTu. [locTpamaBimiemy
HEeoOXoaMMO oOuiibHOE mnuThe (4ail, Kode, OyIbOH) U CpOUYHas
rocuuTanu3anus B Oymxaiiiee gedeOHoe yupexaeHue.

YroObl n30exarh YKyCOB 3MEH, CIIEAYeT HOCUTH BBICOKYIO KOXKAHYIO
00yBb, COOJTIOZIATh OCTOPOKHOCTH MIPU CEIBX03pad0TaX.

IIpn oxazanuu nepeoti MeOUYUHCKOU NOMOWYU  KATETOPUUYECKH
MIPOTUBOMOKA3aHbl TEPETATUBAHUE TOPAKEHHOM KOHEYHOCTH KIYTOM,
MPUKUTAHUE MECTa YKyca KHUCJIOTaMu, WIeIoYaMu, ropsyed BOJON. OTH
MEpONPUATHS HE OCIA0NAIOT U HE 3aJePXKUBAIOT JCUCTBUSA 51a, a HA000POT,
YCUJIMBAIOT KaK MECTHbIE, TaK W OOIIME MpOSBIECHUS HMHTOKCHUKAIIUH,
CIOCOOCTBYIOT Pa3BUTHIO HEKPOTHUECKHUX 53B U raHrpeH. Oka3zaHue NepBoi
MEIUIMHCKOW TOMOILIM CIIEAYyeT HayaTh C HEMEMJIEHHOTO OTCaChIBaHUS
COACPKUMOrO0 paHKH (PTOM, PpE3MHOBOM TIpylIed, MOJOKOOTCOCOM,
MEIUIIMHCKONW OaHkoi) B TeueHwe 15-20 muH. 3areM paHKy MNPOTUPAIOT
aHTUCENTUKOM  (pacTBOp  ¥oJa, OSTWIOBBIM  COHMPT), HAKIAAbIBAIOT
aCENTUYECKYIO MOBSA3KY, POU3BOIAT UMMOOUIIU3AIIHIO.

Vrycor a0osumvix nacexomwvix. JIns 4enmoBeKa OMACHBIMU SIBJISIOTCS
ckopnuoH (Cpennsisi Asus, ror Kazaxcrana, KaBka3) u kapakypt (Cpenssis
Asus, Kazaxcran, ror 3anagnoit Cubupu, [Ipuypanse, CeBepubiii KaBkas,
Huwxnee IloBomxbe). MeHee omacHbl OCbl, Myenbl. WHTOKCHKAIUIO
BBI3BIBAIOT BXOJSIIME B COCTaB SI0B HHU3KOMOJICKYJISIpHBIE — O€JNKH,
OKa3bpIBaKOIlNE€  HEMpoTOKcHMUeckoe  aeiictBue. Cienyer  pa3nuyarb
TOKCHYECKOE IEHCTBHUE SIJI0B M AJUIEPrUYECKUE PEAKIMM Ha HUX, KOTOPbIE
MOT'YT IIPOTEKATh KPanHE TSKEIIO.

VKycwl ckopnuono6 BBI3BIBAIOT OCTPYIO MYYUTEIbHYIO OOJb B MECTE
nonajgaHus $J1a, 4acTo UPPaJWHPYIIYyI0 MO HEPBHBIM CTBOJaM. B Mecrte
yKyca pa3BUBaeTCi OTEK, TUIEPEMHUs, WHOTJA NOSBISIIOTCA MY3bIpH C
CEpO3HOM  KHUIAKOCThIO.  CHMIOTOMBI ~ HMHTOKCHKAUW  MPOSIBIISIIOTCSA
HEJIOMOTaHUEM,  TOJIOBOKPY)KCHHEM,  TOJIOBHOW  OO0JIbI0,  O3HOOOM,
COHJIMBOCTBIO,  BBIIEJICHUEM  CIM3M W3  HOCA,  CJIIOHOTEYEHUEM,
norootAesneHueM. [Ipu3HaKyu HHTOKCUKAIMU COXPaHAIOTCs He Oonee 1-2 cyT.
HauGonbmias BeIpa)Ke€HHOCTh UX OTMEYAETCs B MEPBBIC 2-3 4 MOCIIe yKYyca.
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llepsas meouyunckas nomows: HAKIAABIBAIOT Ma3b BHIIHEBCKOrO,
MOCTPaJAAaBIINI YYaCTOK TeJa TEIJIO YKYTHIBAIOT.

Vkycol kapaxypma BBI3BIBAIOT KapTUHY OOIIeH HWHTOKCUKanuu. B
tedeHue 10-20 MUHYT MOSBIIAETCA PE3KO BBIPAYKEHHASI MBIIIEYHAs CJIa0O0CTbh,
HEYCTOMYMBasl MOXOKA, OO B KOHEYHOCTSX, MOSICHUIE M >kuBoTe. JIuio
TUIIEPEMUPOBAHO, TEMIEpaTypa Tena nossimaercs 10 38-39°C, nosBusercs
03HOO, MOTJIMBOCTh. BOJIbHBIE HE MOT'YT BCTAaTh Ha HOTH, OYE€Hb BO30YXKIECHBI,
Kpu4atr oT Ooyid, MeuyTcs B mocTtenud. YacTo ObIBAIOT 3a7iepiKKa CTyla U
MOYEHUCITyCKaHUsl. MeCTHBIX MNpPU3HAKOB YKyca HeT. [IpomomKuTenbHOCTh
WHTOKCHUKAIK oT 4 10 12 guel. [IporHo3 Gi1aronpusTHBIM.

Ilepsas nomown: naTh OOMIBHOE MHUTHE, COTPETh KOHEUHOCTH U TEJO
rpenkamu. Ilpu 3anepkke cTyna nOKa3aHa KIM3Ma, IpU  3aJEpXKKe
MOYCHCITYCKaHHMsI — Karerepuzanus. BBomar cynbdar MarHus M XJIOpPHUA
KaJIBLIUSL.

Viycor Opyeux naykos (PyCCKUM TapaHTYJ) CONMPOBOXKIAIOTCS ClIaboi
MECTHOM peakirei Ha s U He TPEOYIOT CrieUuaibHOrO JICYEHUSI.

VKycol oc u nuen TIPOSBIAIOTCS PE3KOW MECTHOW OOJICBOW peakIueH,
KpacHOTOM U oOTekoM. Tspkenmass oOmias peakuus (CyAOpOTH, pBOTA)
HaO0JIIOIAI0TCS IPU MHOKECTBEHHBIX Y)KalleHUAX. MIHoraa MOTyT pa3BUTHCA
PE3KO BBIpaKEHHBIE aJJIEPruyecKue peakiuyu Ha eJMHUYHbIC YXaneHus. [Ipu
OKA3aHUU nepeou oMoy HeoOXOANUMO YIAIUTh JKaJl0 U3 PaHKH, MOJOKUTh
XOJIOAHBIE MPUMOYKHM Ha TOpaxeHHoe MecTo. lIpu runeppeakTUBHBIX
MPOSIBJICHUSIX HAJ0 OTHPABUTH MOCTPAAABIIETO B JeUEOHOE YUPEKIECHUE IS
MIPOBEICHUSI UHTEHCUBHOW aHTUAJUIEPTUUYECKON TEpPaIUu.

3awuma om rkneweti. IKCOAOBBIE KIICIIN SBJISIIOTCS MEPEHOCUMKAMU OT
TPBI3YHOB BO30YIUTENICH KIICMIEBOr0 dHIlepaTnuTa — TSHKEIoro 3a00eBaHms,
MOPAXKAOLIEr0 LEHTPAIBHYI0 HEPBHYIO cHcTeMy. OTMEYaeTcsi CEe30HHOCTb
3a00JieBaHUsI — B BECEHHE-JIETHUM Mepuoja HAcTymaer HauOoJbIIas
aKTUBHOCTH KJemen. J[ms mpexynpekaenus 3Toro 3a001eBaHus Py JECHBIX
MpOryJaKax, coope aroia, rpudoB HEOOXOIUMO COOTIOIATH IPOCTEUIITE MEPHI
npeaocTopokHocTH. Onexaa OODKHA HAIeKHO 3aKpbIBaTh TENO. bproku
HEOOXOMMO 3ampaBUTh B HOCKH, a 3aT€M OOYThCS B CAllOTU WM OOTHUHKH.
KypTky Hariyxo 3acTeruBarOT U 3ampaBiiiiOT B Optoku. OTBOPOTHI PyKaBOB
JOJDKHBI TIJIOTHO O0JIeraTh JIy4e3arsCTHYI0 00JacTb. BOpOT U MaHKeThl
HEIUIOXO cMa3aTh KaM(pOpHBIM MacjioM. YIIM WU BOJOCHI HAJAO 3aKpPbHITh
KOCBIHKOM MM OepeToM, CBepXy HAOpOCUTH KartomoH. CieayeT mpuMeHsITh
CpEIICTBA, OTIYTUBAIOIINE HACEKOMBIX, TAK HA3bIBAEMBbIE PEMEIUICHTBL: KPEM
«Taitra», nockoH «AHrapa», a3po30ib «I3TA» u ap. [locne Bo3BpameHus
U3 Jeca HEOOXOIMMO BHUMATEIILHO OCMOTPETh OJEXKAY U  Telo.
[IpucocaBmmxca K€l HAAO YOAIWTh, JJSI YErOo KOXY MOCTPAIaBIIETO
BOKPYI' KJlella CMa3blBalOT 3(QUPOM WU OEH3WHOM, MOCIE 3TOr0 KIell
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BBIXOJIUT CaMOCTOATENIbHO. Ecnu ke 3TOT mpueM He yaaercs, TO MOXKHO
cAeNaTh METJII0 U3 HUTKHU, OCTOPOXKHO 3aTSHYTh €€ y X000TKa KJjema H,
MOTSTUBAsT KOHIIBI HUTKH KBEPXY U B CTOPOHBI, BBITALIUTH €r0. PaHKy HYKHO
CMa3aTh PacTBOPOM MHOJa, YIAJCHHBIX KIICIIEW Cxkeub. Ecin npu ynaneHuun
KJIell]a TOJIOBKA €ro OTOpBaJlaCh M OCTaJlaCh B TOJIIE KOXHU, CIEAyeT
Oo0paTUTHCS B MEAUIIMHCKOE YUPEXKJICHUE SISl YAAJICHHs TOJIOBKHU, BBEICHUS
raMMa-TJiooyinHa U JajbHedIero HaOMroJeHus B TedeHue 3 Henenb. B
MecTax, TJie HWMEETCS TPUPOJHBIA ouar KIEHeBoro HHIiedammuTa,
HEO0OXO0IMMO TTPOBECTU MPOPUITAKTUIECKYIO BAaKITMHAITHUIO.

KOHTPOJIBHBIE BOIIPOCHI

e 3HaueHHUE 3HAHUU NMPUHIHUIIOB OKA3aHUSI MEPBOM MEAUIIMHCKON MOMOIIN
IIPYU YPE3BBIYANHBIX CUTYALIHSIX.

e OCHOBHbIE IPUHLIUIBI OKA3aHUS IEPBOM METUIIMHCKON MOMOIIH?

e Kakue noTeHUHANBHBIE OMACHOCTH MOLYT MPUBECTH K HECYACTHOMY
ciy4daro?

e (Oxoru v nmpaBuiia OKa3aHUs MEPBOM MMOMOILHU MPU 0Korax (OIpeaesieHue,
KJIaccuuKalus, onpeiesieHue CTENEH! U IUIONIAN 0XKOTa).

e KpoBoTreueHuss MW mOpaBWwiIa  OKa3aHUs IIEPBOM  IIOMOLIM  IIPH
KPOBOTEUYEHUSX.

e DJIEKTpOTpaBMa W TMpaBWIa OKa3aHUd TEpBOM  TOMOILIM  MpHU
ANEKTPOTpaBMax (MOHITHE, MEXaHU3M IOPAKEHHS JJIEKTPUUYECKUM
TOKOM).

e (CepaeuHo-jerouHas peaHuMarus.

e BriBuXH, nepenoMsl U IpaBUIa OKa3aHUs MEPBOM MOMOIIM IPH BBIBUXaxX
U IIepenoMax.

e [llok m nmpaBuiia OKa3aHHs IEPBOM OMOILM IIPU COCTOSTHUM LIOKA.

e [lpaBuna oxka3aHus INEPBOM IMOMOIIMA IPH NOPAKECHUHU 3BICKTPUYECKUM
TOKOM.

e OOMOpOK W MpaBWiia OKa3aHUs NEPBOM NOMOLIM MPU COCTOSHUU
00OMOpoOKa.

e (ConHeuyHBIA yJap W MpaBuia OKAa3aHHs MEPBOM MOMOIIM MPU COJTHEYHOM
yzape.

e OOMOpPOXEHUS U IIPABUIIA OKa3aHUs IEPBOM MOMOILU TP OOMOPOKEHUU.

e OrtpaBieHHs U IPaBUIa OKA3aHUS IEPBOM MTOMOILHU MTPU OTPABICHUSIX.
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IKCHEPUMEHTAJIbHAS YACTD

3agaun

OOyuuThCs HaBBIKAM OKa3aHHWS TIEPBOM TIOMOINM Ha TPEHaXKepe
«Maxkcum H1-01».

Onucanue TpeHaxkepa

Tpenaxep «Makcum I11-01» npenHazHauen s 0OydeHHS HaBBIKAM
CEPIECYHO-JIETOYHOM W MO3TOBOM peaHMMaluu. TpeHaxep MO3BOJISIET
IIPOBOAUTH CIICAYIOLINE MAHUITYJIALUM:

® HENpsAMOM Maccax CepAua;
® UCKYCCTBEHHYIO BEHTHJISIIUIO JIETKUX CIIOCOOAMH «H30 PTa B POT»
U «H30 pTa B HOC» (B manpHermem UBJD);
® HMHUTHPOBATh COCTOSTHUE MOCTPaJaBLIEro (yJbC, 3padyky U T. 11.);
HAJIOXKEHUE JKT'YTOB, ITOBA30K U ILIHH,;
® TPaHCHOPTUPOBKY IMOCTPAJABILETO.
KoHTponuposars:
IIPaBUWJIBHOCTD ITOJIOKEHUS T'OJIOBBI U COCTOSIHUE MOSCHOIO PEMHS;
MPABWJIBHOCTh MTPOBEACHUS HEMPSAMOIO Macca)a Cepla;
JIOCTaTOYHOCTH BO3AYIIHOIO OTOKA npu nposenenuu NBJI;
IIPaBUJIBHOCTB MTPOBEICHMS TECTOBBIX PEKUMOB PEAHUMALIUU
MOCTPaZaBLIErO OJTHUM I JBYMsI CrlacaTelsiMu;

® COCTOSIHHE 3payKOB Y NOCTPaAaBUIETO.

Tpenaxkep CcHaOXEH DSJIEKTPOHHBIM MYJIBTOM KOHTPOJI, C IOMOIIBIO
KOTOPOTO ONPEAENSIETCS NPABUIBHOCTD IIOJOKEHUW TOJOBBL, COCTOSHHE
MOSICHOTO PEMHSI, IOCTaTOYHOCTh BAYBAaEMOI'0 BO3/1yXa, YCHUJIME KOMIIPECCHH,
IIPABWIBHOCTb TIOJIOXKEHUS PYK IIPH  HENpPSAMOM Maccaxe cepala,
NPABWIBHOCTh MPOBEIEHUS PEaHHMAlMM OAHUM HWJIM JIByMsl CHacaTesiMH,
COCTOSIHME 3PAYKOB ITOCTPAJABLIETO, TOSBJICHUE MYyJbca. TpeHakep MOXKHO
UCIIOJIb30BaTh B TPEX PEKUMAX:

1. «y4eOHBIN» — HCIONB3YETCS IS OTPadOTKH OTIEIbHBIX
AJIIEMEHTOB PEaHUMALUU;

2. «TECTOBBI» — PEXKUM pEaHUMAalMH OJHUM CIlacaTeleM;

3. «TECTOBBIN» — PEKHUM pEaHUMAIIHH JIBYMsI CTIaCaTEISIMH.

ITociie mpaBUIBHO NPOBEAECHHOIO KOMIUIEKCA PEAHMMALUU TPEHAKEP
aBTOMAaTHYECKH «OXKMBAeT»: TMOSABISIETCS IYJbC HAa COHHOW apTepuH,
3BYKOBBIE€ CUTHAJIBI, CYXAIOTCA 3PAYKH MOCTPAJABILETO.
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Hacrennoe Tabi1o siBiisieTcs M300pa’keHUEM TOpCca YEJIOBEKa CO CBETOBOM
CUTHAJIM3allMEe JEHCTBMH MO peaHMMaluMu TNocTpajnasmiero. Tabio
MOAKIIIOYAETCS K AJIEKTPOHHOMY IYJIbTY KOHTPOJISI C MOMOIIBIO Pa3beEMOB,
pacroJIOKEHHBIX Ha 3aJHEW NaHeNnu NyJlbTa, W TO3BOJISIET HArJIAIHO
JEMOHCTPUPOBaTh  MPOLECC  pPEaHUMALIHH. [lutanue  TpeHaxepa
ocymectBisgercs ot cetu 220B (50I'm) yepe3 cereBoil amantep WM OT
ABTOHOMHOI'O HMCTOYHMKA MOCTOSHHOrO Toka 12 — 14B uyepe3 pazbem Ha
MyJIbTE U Kabeb, MpularaeMbie K TpeHaXepy. TpeHaxkep uMeeT rabapuTHbIC
pasmepsl: (1600+10)*(650+10)-(350+£10) mm; Bec: He Oomee 10 kr. OO
BU/JI TPEHAXKepa MpeCTaBlieH Ha puc. 15:

Puc. 1.15. Buemnnii Bua tpenaxepa «Maxcum III - 01»

IHopsaok BbINOJTHEHUS PA0OTHI

JI71st mpoBeieHUsl MPAKTUYECKUX 3aHATUHN CIEAYeT: MOJI0KUTh TPEHAXKED
TOPU30HTAJIBHO, MOAKIIOUNTE afgantep K cetu 220B (501'11) umu Kk UICTOYHUKY
NOCTOSIHHOTO  Toka 12 B.  Bxmiounts TymMOnep Tmomayu  MUTaHUS,
PacCroJIOKEHHBIA Ha 3aJlHe TaHEeNIM AJIEKTPOHHOro myibTa. Ilpu 3TOM Ha
NyJabTe BKIIOYMTCS 3€JICHBIM CUTHAl «BKJ. CETh», a TaKXke KpacHbIe
CBETOAMObI, CUTHATU3UPYIOIIME O TOM, UYTO TMOSAC MOCTPAJaBIIErO HE
paccternyT, a [‘omoBa He 3ampokuMHyTa (QHAJOTMYHBIE CUTHAJIBI Ha
HAaCTEHHOM Ta0J10).

Tpenaxep «Makcum III-01» ucnonb3yercs B Tpex pexxuMax:

Yueonwiii pesrcum:

Ucnonw3yercst g oTpabOTKU OTACIBHBIX 3JIEMEHTOB peaHUMAaIUH.
[Topsimok nercTBui:
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1. O6ecneynThb MPaBUIBHOE 3aMPOKU/IBIBAHUE T'OJIOBBI TPEHAXepa (IIpH yriie
3anpokuabiBanusag 15 — 20 rpamycoB BKIIIOYAeTCs 3€JEHBIA CUTHAI
«IIpaBUIBbHOE MOTOKEHHUE).
2. Paccrernyts nosic (BKIrO9aeTcs 3eeHbIid curHan «Ilosic paccteruyr»).
3. Pyku cmacatens mpu OoTpaOOTKE HAaBBHIKOB HEIMPSIMOTO Macca)ka cepiia
JOJDKHBI HAXOAMTBCS BBIIIE KOHIIA MEYEBUAHOIO OTPOCTKA TIPYIWHBI,
NpUOJIM3UTENFHO HA PACCTOSHUM JIBYX AMAMETPOB MalbLEeB pyku. B cioydae
HENPABWJIBHOI'O TMOJIOKEHUSI BKJItOYaeTcss KpacHbli curHan «llomoxkeHnune
PYK», M ICHCTBUS criacaTesiei OyyT CYUTaThCs HEMTPaBUIIbHBIMH.
4. TlpoBectu Mo mpaBWiIaM OKa3aHUs MEPBOM MOMOILIM HEMPSAMOM Maccax
cepaua. Ilpu npuknaapiBaeMoMm  ycunuu  (25+2  krc), riyOuHe
MpoJIaBIuBaHust 3 — 5 CM. BKJIIOUYaeTcs 3eleHblil curnan «llonoxxeHue pyk».
[Ipu ycunuu cBbime 32 krc (CMEIIEHWM TPYAWHBI Oonee 4eM 5 cM)
BKJTIOYAIOTCS 2 KpacHbIX curHana «llepemom pedepy.
S. IIpoBecTn 1O mpaBWiIaM OKa3aHWS MEPBOM MEIULMHCKONW ITOMOIIU
MBJI. Ilpm 1OCTaTOYHO HHTEHCHBHOM IIOCTYIUIEHMM BO3J1yXa B JIETKHE
(cKOpOCTh BO3 IYIIHOTO NOTOKa HEe MeHee 2 ji/c u 00beM He menee 400 - 500
cM°) BKIIOUaeTCs 3eyIeHblil curaan « HopMasibHbIi 00eM BO3TyXay.
6. IlpokoHTpoIMpOBaTH Ha COHHOW apTEpUM TPEHaXXepa HaJMYME IyJIbca
MO>KHO, BKJIFOUMB KHONIKY «ILysbey.
7. TlpoBepuTh COCTOSIHHE 3payKOB IJIa3 MOCTPAAABLIEIO, OTTSIHYB BEKO
BBepx. [lpu 3TOM 3pauku r17a3 OyAyT paclIMpeHbl — MOCTPaAaBIIMI
HaXOJUTCS B COCTOSHHM KIMHUYECKOW cMmepTu. lIpu BKIIOYEHHMH KHOIKH
«Ilynbc» 3pauku Ta3 TpeHa)XKepa CTAHOBSTCS HOPMAIbHBIMU — (YHKLIUU
MOCTPaJAAaBUIEr0 BOCCTAHOBJIEHBI. Kpome 3TOro, mpu KaxaoM HpaBUIbBHOM
HaXaTUM TPHU BBIIOJIHEHUM HENPSAMOro Maccaka cepAaua MPOUCXOAUT
CYKEHHUE 3pauKOB.
8. B cnywae paboThl € JI€MOHCTpPAllMOHHBIM Ta0JO0 BCS CBETOBAas
CUTHAJIM3ALMS O JEWCTBUSX clacareiedl WACHTHYHA CUTHAIM3aluy Ha
ANIEKTPOHHOM MYJIbTE.

Ilocne BbINOMHEHUS BCEX YYEOHBIX JCHCTBUI HEOOXOAMMO HaXaTb
KHOIIKY «COpOC», MpU 3TOM BKJIIOYAETCS 3eJeHbId curHan «COpocy.

Peostcum peanumayuu o0num cnacamesnem («2 — 15»).

Ucnonb3yercst  nanst oTpabOTKM  ACHCTBUH 1O  peaHUMAaIlUU
MOCTPAJABIIErO OJHUM 4YenoBeKOM. [lopsanok nercTBus:
1. Haxarp kHODIKY «COpOC».
2. YOenuthCs B TPABWIBHOM TIOJOXKEHUU TOJOBBI (3€JIEHBIN
CUTHAII).
Paccrernytsb mosic moctpanasiiemMy (3€JI€HbINH CUTHA).
BriOpath pesxxuMm «2 — 15y, HaKaB COOTBETCTBYIOITYIO KHOTIKY.
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5. Hauatp  peaHuManuoHHBIE  MEPONPUATHA 1O  IpaBUIAM
npoBeneHus nepsoit nomouy (2MBJI +15 naxartuid, 5 — 6 HUKIOB
B TEUEHUE MUHYTHI).
[Ipy HenmpaBUIBHBIX JEHUCTBUSAX BKJIKOYAETCS OAMH M3 KPACHBIX
CUTHAJIOB Ha MYJIbTE KOHTPOJIS U KpacHbId curHan «COoil pexumay.
IIpy npaBWIBHBIX JECUCTBUSAX B TEUEHHE | MMHYTBI TpPEHAXeEp
«O’KHMBAET»: TIOSABIISAETCS MYJIbC HA COHHON apTEePHUH, 3pauKH CYXKarOTCsl.

Pesrcum peanumayuu 08yma cnacamenamu («2 — 15»).
Ucnonb3yercst  nns oTpabOTKM  ACUCTBUN 1O  peaHUMAIlUd
MOCTPAAABIIErO ABYMS JIIOAbMU. [IOpsiioK NEerCTBUM:
1. Haxarp kHOnKYy «COpOCH.
2. YOenuThCs B TPABWIBHOM IIOJIOXEHWHM TOJIOBBI  (3€JICHBIN
CUTHAa).
3. Paccrernyts mosic moctpaaBiieMy (3€JI€HbII CUTHA).
4. BpIOpaTh pexuM «2 — 5» HaXaB COOTBETCTBYIOIIYIO KHOIIKY.
Hayate peanmManMOHHBIE MEpPONPUATHS IO MpPaBHIAM IIPOBEACHUS
nepBoit momomu (2UBJI + 5 naxatuid, 10 — 12 1{UKIJIOB B TEUEHUE MUHYTHI).
CurHanuzanus W pe3ysibTaT padOThl aHAJIOTMYHBI MYHKTY 5 1m.6.2.2.
[Tocne okoHyaHusi paboOTHI C TPEHAXKEPOM HEOOXOIUMO BBHIKIIIOUUTH TyMOJIEP
Mojau MUTaHUSI Ha 3aJHEU MaHeNH, MPU STOM IOTacHET 3€JICHBIA CUTHAI
«BKJI. ceThb». OTKIIOYUTH OJIOK MUTAHUS OT CETH.

Omuém no nadopamopnoit pabome

OTt4uét no padoTe N0JKEH B ce0s1 BKIIIOYATD:
11e1b padbOTHI;
OINMHMCAHUE UCXOTHOTO COCTOSIHUSI MAaHEKEHA;
ONKMCaHKUE PUEMOB PEaHUMAIUH;
O1IeHKY A(D(PEKTUBHOCTH PeaHUMAIIUH;
BBIBOJIBI 110 PadoTe.
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HOKAPHAA BE3OITACHOCTD

IEJBb PABOTBI

Equation Chapter (Next) Section 1IIpuobpeTeHre 3HaHUN U HABBIKOB 110
MOKapHOU 0€30MaCHOCTH.

OCHOBHBIE TEOPETUYECKHUE IOJIOXKEHUS

Ilostcap — >TO HEKOHTPOJIIMPYEMBIN MPOLIECC TOPEHHUS], pa3BUBAIOIIMIICS
BO BPEMEHM U NPOCTPAHCTBE, OMNACHBIM JJIsi JIOAEH W HAHOCSIIUU
MaTepHaIbHBIN yIIepo.

Ilooswcapnaa u  63pwvléHasa  Oe3onacHocmy — DTO  CHCTEMA
OpPraHU3ALMOHHBIX MEPONPUITUN U TEXHUYECKUX CPENICTB, HANPABJICHHASA HA
NpoQUIAKTUKY U JTUKBUIAIMIO TTO’KapOB U B3PHIBOB HA ITPOM3BOJICTBE.

[Toxxapbl Ha NMPOMBINUIEHHBIX MPEAIPUATHAX, HA TPAHCIIOPTE, B OBITY
MPEICTABIAIOT OOJBIIYIO OMACHOCTh ISl JIIOJEH U MPUUYUHSIOT OIPOMHBIN
MaTepuanbHblil  ymiepo. [losTomy Bompochl obecrneueHuss MNOXKapHOU U
B3pBIBHOM 0€30I1aCHOCTH UMEIOT IFOCYIaPCTBEHHOE 3HAUCHUE.

[Toxkapsl Ha MPOM3BOACTBE BO3HUKAIOT IO ONPEACICHHBIM ITPUYUHAM,
YCTPaHEHUE KOTOPBIX COCTABJISET OCHOBY BCEX MEPOIPHUATHM IO NOKAPHOU
0€30MMaCHOCTH.

OcCHOBHBIE TPUYMHBI BO3HUKHOBEHUS TTOXKapa:

e Hapymenue nmopsaka XxpaHeHUs MOKAPOOMACHBIX MATEPUAIIOB;
e Hapymenue TeXHOIOTHYECKUX PEKUMOB PabOoThl 000PYI0BaAHMUS,
BBI3bIBAIOIIMX BHIOPOC rOPHOYMX MapPOB, ra30B, KUIAKOCTEH;
e Hapymenue npaBui SKCIUTyaTaluu 3IEKTPUUECKOro 000py10BaHHUs,
AKCIUTyaTalrs €r0 B HEUCIPABHOM COCTOSIHUU;
e HeoctopoxxHoe oOpailieHre ¢ OTKPBITHIM OTHEM, Fa30BBIMU MpUOOpaMu;
[IprmMeHeHne HeuCIPaBHBIX OCBETUTENIbHBIX MPUOOPOB,
AIEKTPONPOBOJIKU U YCTPOMCTB, JAIOIINX HCKPEHUE, 3AMBbIKAHUE U T. I1.;
[leperpy3ka 3JEKTpUUECKUX CETEM;
CamoBO3ropaHne BEIECTB U MAaTEPUAJIOB;
KypeHnne B HEyCTaHOBJIEHHBIX MECTaX;
Hapymienue npaBuit noxapHoi 6€301acCHOCTU NP MPOBEAECHUN OTHEBBIX
pabort u Jip.
K onacuvim ¢pakmopam noswcapa omnocames:
® OTKPBITHIN OrOHb,
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UCKPBI,
MOBBIIIICHHAS TEMIIEPaTypa OKPYKAIOIIEH CPeIbl U MTPEIMETOB,
TOKCHYHBIE MPOTYKTHI TOPEHHUS,
B3pBIBBHI,
IBIM,
MOBBIIIICHHAs KOHIIEHTPAIUs KUCIOPO/Ia,
(bakTOpsI, MPOSBISIONIUECS B pe3yiIbTaTe B3pbiBa (yaapHas BOJIHA, TIaMs,
oOpylIeHUE KOHCTPYKIIHIA).

[IpocTpancTBO, B KOTOPOM pa3BUBAETCA TMOXKAp, MOXKHO YCJIOBHO

pa3nenuTh Ha 3 30HBI:

3ona eopenus (ouae nookcapa) — 3TO 4YaCTh IPOCTPAHCTBA, B KOTOPOM
MPOTEKAIOT TMPOLECCHl TEPMHYECKOTO PA3JIOKEHUS WM HCIapeHUs
TOpPIOYUX BEIIECTB M MarepuaioB B oObeme and@dy3noHHOTO (akena
miaMeHu. JlaHHas 30Ha MOXKET OTPaHUYHMBATHCS OTPAKICHUSMH 37aHUSA,
CTEHKaMHU TEXHOJOTMYECKUX YCTAaHOBOK, anmaparoB. BHemHumun
MpU3HAKaMH 30HBI AKTUBHOTO TOPEHUS SBICTCS HAIUYHE IUIAMCHH, a
TaK)Ke TIICIONTNX WU PACKaJIEHHBIX MaTCPHAJIOB.
3ona mennosoeo 6o30eticmeuss — DTO TPOCTPAHCTBO BOKPYT 30HBI
TOpPEeHHs, B KOTOPOM TeMIiepaTypa B pe3yjbTaTe TemiIo00MeHa JIOCTUTaeT
3HAYEHUM, BBI3BIBAIOIIMX Pa3pyIIaAlOIIee BO3JICHCTBHE HA OKPYXKAIOIINE
MIPEIMETHI ¥ OMTACHBIX JIJISl YEJIOBEKA.
3ona 3a0vimaenuss — TO YacTh MPOCTPAHCTBA, MPUMBIKAIOIAs K 30HE
TOPCHUS W 3aloJIHCHHAs JBIMOBBIMH Ta3aMH B  KOHIICHTPAIIUSX,
CO3MIAIONINX YTPo3y IS )KU3HU U 370POBbS JIIO/ICH. 30HA 3a/IbIMIICHUS, B
KOTOPOM BHUIMMOCTH MPEIMETOB COCTAaBIAECT 6-12 M, KOHUEHTpanus
Kuciaopoga He MeHee 17% UM TOKCMYHOCTH Ta30B HE NPEACTABISIET
OMACHOCTH [IJISl JIIOJIeH, HaXOMSIMXCs O0€3 CPEeACTB MPOTHBOIBIMHOMN
3aIUThI, CYUTAETCSI OE30MaCHOM.

Baocnetiwumu napamempamu nodsxxcapos, ONpeneisioudMHA yCIOBUS

MIOXKApOTYLIEHUS, SBIIIOTCA IOXKAapHAas Harpy3ka M CKOPOCTb BBITOPAHUSA
II0’KapHOU HArpy3KH.

HOOfCClpHCl}Z Haepy3ka — MacCa BCCX MATCpHUAIOB, HAXOJANMXCA Ha

00BbEeKTe, OTHECEHHas K IUIOMAAW Toyia moMmenienus. Ecmu matepuanibl
HaxXOJATCA Ha OTKPBITOM BO3AYyXe, TO HMX MacCy OTHOCAT K IUIOUIaJH
MOBEPXHOCTH.

Ckopocmb 8b120paHusi NOJHCAPHOU HASPY3KU XapaKTEPU3YyeTCs MOoTepei

MACChI I'OPIOYHUX MAaTCPHUAJIOB C CAMHUIIBI IIOBCPXHOCTH B CAMHUIY BPCMCHU.
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Jlunamuka pazeumus noxcapa

[TapameTpbl mokapa U3MEHSIIOTCS BO BPEMEHM U IPOCTPAHCTBE OT
Hayajla BO3HMKHOBEHHs JO MOJHOM JMKBUAAUMU. B mporecce pa3BuTHs
noXkapa BBIICIISIOT 3 XapakTepHbie (a3l (puc. 16):

I ¢a3za (cBOOOAHOIO Pa3BHUTHA i.,) — HAUaJIbHAST CTAUs, BKIIIOYAIOIIAs
nepexo/ oT Bo3ropaHus B moxkap (1-3 MuH) u pocT 30HbI TOpeHusi (5-6 MuH).
OO6m1ast mpoaOHKUTENBHOCTE 3TOU (a3bl — okosio 10 muH. B mepBoit (daze
ropeHuemM oxBartbiBaeTcs 10 30% mokapHON Harpy3KHu.

I ¢aza (JIoKkanM3amuu i,,) — CTaaus OOBEMHOIO Pa3BUTHS IOXKapa,
XapaKTepHU3yIIasics CTa0MIBHOCTBhIO TIokapa. OOmas mpogoIKUTEILHOCTD
aToi (a3el — okoio 20-30 muH. Bo BTOpOil (haze mpoucXOOUT AKTUBHOE
IJIAMEHHOE TOpEeHHE C ToTeped Macchl MokapHoW Harpy3ku. CKopocTh
BBITOPAaHUsI HEMPEPHIBHO YBEIMUYMBAETCA U JIOCTHTAaeT MAaKCHUMAaJbHbIX
BEJIMYUH.

CropocTb
BbIrOpaHWA

t, MMH.

I cB JIOK IHMKB

Puc. 2.1. Jlunamuka pa3BuTHs moxkapa
IIT da3za (IUKBHIAIUH 1,,) — 3aTyXarolas cTaaus moxkapa. B Tperbeid
da3ze CKOpOCTb BBITOpPAaHUS PE3KO TMAJACT, MPOILECC XapaKTepU3yeTcs
JIOTOpaHUEM TICIOUIUX MATePUaIoOB U KOHCTPYKIIUM.
B 3aBucuMOCTH OT BHAa TOPSIIMX BEIIECTB U MATEPUATIOB IMOXKApPhI
MOXKHO KJIACCU(DUIIMPOBATH:
knacc «A» — ropeHue TBEP/BIX BEUIECTB.
Al — ropeHHe TBEPABIX BEIIECTB, COMPOBOXKIAAEMOE TICHUEM (yroib,
TEKCTHJIb).
A2 — ropeHue TBEPIBIX BEIIECTB, HE COMPOBOXKIAEMBIX TJIECHUEM
(mmactmacca).
knacc «By — ropenue KUAKUX BELIECTB.
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Bl— ropeHue XHUIKMX BEUIECTB, HEPACTBOPUMBIX B Boje (OeH3HH,
a¢up, HEPTENPOAYKTHI), CHKWKAEMBIX TBEPABIX BemiecTB (mapadus,
CTEapuH).

B2 — ropeHme >XMIKHX BEIIECTB pPACTBOPMMBIX B BOj€ (CIHPT,
TJIMLEPHH).

kinacc « Cy — ropeHHe ra3000pa3HbIX BEIIecTB (OBITOBOM ra3, mporaH).

knacc « Dy — ropenue metamnos.

D1 — ropenue JErKMX METAUIOB, 3a MCKIIOYCHHEM IIEJIOYHBIX
(aTFOMHHHN, MAarHU#M M UX CIUIABBI).

D2 — ropeHue peKo3eMeNbHBIX METAUIOB (HATPUH, KaJIUH).

D3 —  ropeHue METaJIOB, CoJEepKalUX COEJIMHEHHUS
(MeTaJII0OpraHnYeCcKHe COEUHEHU I, TUIPHIBI).

kaacc « E» — ropeHue aIeKTpoyCTaHOBOK.

Fopenue eeuiecme

B ocHOBe moapa JeKUT IPOLECC TOPEHUS.
l'openue — 3T0 XUMHUYECKasl PEaKLHsl OKUCIEHUS, COPOBOXKAAOIIASICS
BBIJICJICHUEM TeEIJia, CBETAa U MPOAYKTOB TOPEHUS, OMACHBIX JJIsl YEIOBEKa U
OKPYKarollen Cpeibl.
JUis TOro, 4ToOBl MPOU30ILIO BO3TOPAHKUE, HEOOXOUMO B3aUMOJICHCTBHE
TPEX COCTABIIAIOLIUX:

o [opwouue eewecmea u mamepuanbl — BeIIECTBA U MaTepUabl,
CIIOCOOHBIE K TOPEHHUIO.

o Mcmounuk 3adicucanus — OTKPBITBIA OrOHb, XUMHUYECKas peakius,
DJIEKTPUYECKUI TOK, pacKaJieHHbIE TIPEAMETHI, HCKpBI, CBETOBOE
U3TydeHHUE.

e Oxucaumenb — KHUCIOPOA BO3AYyXa, TaJlOr€Hbl, a30THas KHUCIOTA,

OKHCIJIBI a30Ta, cepa, (hocdop.

[Iporiecc TopeHHs] XapaKTEpU3YETCs TMOBBIMICHUEM TEeMIEpaTypbl H
pa3lioKeHHEM TOpIOYero Marepuana. B mporecce TEmioBOro pasioKeHus
oOpa3yeTcsl yrapHblid Ta3 WM JAPYrHe€ TOKCUYHBIE BEIIECTBA, a TaKXKe
BBIZICIISIETCS  OOJIBIIIOE KOJMYECTBO TeIuta. Bpems oT Havama 3aXUTaHUs
rOplouero marepuana 0 €ro BOCIUIAMEHEHHUS Ha3bIBA€TCS BpPEMEHEM
BOCIJIAMEHEHHS, KOTOPOE€ MOJXKET COCTaBJIATh HECKOJIbKO MecsieB. C
MOMEHTA BOCILIAMCHCHHSI HAUMHACTCS TIOXKap.

BemectBa 1 Marepuaibl 0 CIOCOOHOCTH K TOPEHUIO TMOAPA3IEISIOTCS
Ha!
® Heeoprouue — HECMOCOOHBIE K TOPEHUWIO, TICHHWIO MO JEHCTBHEM
UCTOYHHKA 3a)KHraHus (KaMeHb, OCTOH, JKeI1e300€TOH).
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MpPYOHO20pIOYUe — 3arOPAIOTCS TOJ] ICUCTBUEM UCTOYHHUKA 3aKUTaHUS,
HO HE CIIOCOOHBIE K CAMOCTOSITEIbHOMY TOPEHHIO MOCJIE €ro YAaJICHUs
(achambTOOCTOH, THUIICOKAPTOH, TPONUTAHHAS  AHMUNUPEHHLIMU
CpE/ICTBaMU JIPEBECHHA, UM CTEKIIOIIIACTHK).

TOPIOYKME — 3aroparoTCsi OT WMCTOYHUKA 3aXKUTaHUS U TMPOJOJDKAOT
rOpETH IMOCJE €ro yAalCHUsI.

1o azpezantHomy cocmoArRuo pasiudarom. TOPOYHUC I'a3bl, JKUAKOCTH

CITOCOOHBIE K TOpCHHIO, TBEPABLIC BCIICCTBA U T'OPIOYHC IIBIIN.

HpOL;QCC 603HUKHO6€EHUA copeHUus TIOAPA3ACIEICTCA Ha HCCKOJIBKO BHAOB!

Bempiiika — ObICTpoe cropaHue Tra3onapoBO3MYITHOW CMECH Ha
IIOBEPXHOCTBIO TOPIOYETO BEIIECTBA, KOTOPOE CONPOBOXKAACTCS
KPaTKOBPEMEHHBIM BUAUMBIM CBEUCHHUEM.

BocmiaMeHeHne — MmiIaMeHHOE TOpPEHHUE BEIEeCTBA, MHUIMMPOBAHHOE
VMCTOYHUKOM 32XKUTaHUS U MPOAOJIKAIOIIEECS MOCIIE €r0 yIAJICHHUS.
CamoBO3ropaHue — BO3HHUKHOBEHUE YCTOMYMBOIO TOPEHUS IIPU
BHEIIIHEM Harpese.

CamoBOCILIIAMEHEHHE — BO3HUKHOBEHUE YCTOWYMBOIO TOPEHHS B
pe3yabpTaTe caMOpa3orpeBa roprYEro BEIIECTBa.

B3peiB — upe3BblYaiiHO OBICTpOE TOpPEHHE, COMPOBOXKAAIOIIEEC
oOpa3oBaHMEM  CXaTbIX  Ta30B, CHOCOOHBIX  TPOU3BOAUTH
MEXaHU4ecKytlo paboTy. Bo3HuKkaeT npu HalIuyuu B3PHIBOOMACHOU
cpeabl ¥ UMITYJbCa TEMJI0OBOM 3HEpruu (MCKpa, miams).

Tnenne — OecrmylamMeHHOE TrOpeHHE Marepuaja MpU CPaBHUTEIbHO
Hu3kux Temneparypax (400-600 °C), uwacto COIMPOBOXKAAMOIIEECS
BBIZICTICHUEM JbIMA.

Ilo  cmenenu  nooxcapHou  onacHocmu  TOPIOYHME  BELIECTBA

XapaKTCPpU3ycCTCs CICAYIOIUMH IapaMETpaMu:

TemmnepaTypa BCHOBIIIKM — MHUHUMalbHAs TeMIEpaTypa >KHUIAKOTO
rOpIOYEro BEIECTBA, MPU KOTOPOI HaJ €ro MOBEPXHOCTHIO 00pa3yercs
CMECh TapOB 3TOH XKHUIKOCTH C BO3YXOM, CIIOCOOHAs TOPETh MPH
MOJHECEHUHU OTKPBITOrO0 HCTOYHMKA OrHs. [lpomecc ropenus
MpeKpanaeTca Iociie yAaleHuss S3TOro0 HCTOYHUKA. Temmeparypa
BCTIBIIIKY UCIIOJIB3YETCSA JIJISl XapaKTePUCTUKU FOPIOYUX KUIKOCTEHN 10
noxapHou omnacHoctH. [Io 3TomMy MOKazaTeno TOPHYUE KUIKOCTH
JesSITCs Ha JBa  Kjacca: JerkoBocruiamenstommecs (JIBXK) — ¢
TEMIEPATYPOU BCIBIIKA MeHee uian paBHo 61 °C (OeH3uH, YTUIOBBIN
cnupTt, aneroH) u roproune (IK) — ¢ Temmneparypoii Bcobliku 6osee
61 °C (macno, ma3yTt, popmasuH).

TemnepaTypa BOCIUIAMEHEHUSI — HaWMEHbIIAsg TeEMIleparypa
BEILIECTBA, MMPU KOTOPOM BEILIECTBO BBIIEISET TOPIOYHE MAPHI U Ta3bl C
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TaKOM CKOpPOCThbIO, YTO TMIPU BO3JACHUCTBUM HA HUX HCTOYHHKA

3a)KUTaHUsl HaOJII0AaeTCsl BOCIJIAMEHEHHUE.

e Temmneparypa caMOBOCIUIAMEHEHUSI — HaWMEHbIIAs TeMIlepaTypa
OKPYXaroIIen cpelibl, 1pu KOTOPOM Ha0Ir01aeTcs
CaMOBOCIIJIAMEHEHHE BELIECTBA.

Hwxuuit HKIIB (Bepxuuit BKIIB) koHIEHTpallMOHHBIA Tpeaes
pacipoCTpaHEeHHs TJIAMEHH — MUHUMaIbHOE (MaKCUMaIbHOE) COJIEPIKaHHE
TOPIOYEro BEIIECTBA B OJHOPOAHOM CMECHU C OKHUCIUTEIBHOW CPEAOW, IpHU
KOTOPOM BO3MOXKHO paclpoCTpaHEHHWE IUIAMEHM 10 CMECH Ha Jo0oe
pPacCTOSIHUE OT UCTOYHUKA 3a’KUTaHHUSI.

Knaccugpukayuu  mexnonozuueckux cpeo, 30H, 30aHUIl U
HOMEWeHUIL NO 63PblE0- U NONHCAPOONACHOCHU

Knaccugpuxayus mexnonocuueckux cpeo no noxicapos3pulé00nacHoCmu
U HNOJMCAPHOU ONACHOCMU TIPOBOJIUTCA HJIsi OIpelneseHus: Oe30MacHbIX
MapaMeTpoOB BEIECHUS TEXHOJIOIMYECKOro mpouecca. [Ipu 3ToM BBIIEISAIOT
CJIEIYIOIIHNE BUIBI CPELL:

[ToxxapoormnacHas cpefia — 3T0 cpejia, B KOTOPOil BO3MOKHO 00pa3oBaHue
roprouei cpeipl, a Takke MOSBJICHUE MCTOYHUKA 3KUTAHMS JIOCTATOUHOU
MOIITHOCTH J1JIs1 BOSHUKHOBEHUS MOXKapa

[ToxapoB3pbeIiBOONacHasi Cpelra — 3TO Cpela, B KOTOPOMl BO3MOXKHO
oOpa3oBaHME CMECel OKHUCIUTENs C TOPIOYMMHM Tra3aMH, [apaMu
JIETKOBOCILJIAMEHSIFOLIUXCS JKUIAKOCTEH, TOPIOUUMHU a’pO30JIIMU U TBUIIMHU.
IIpy mnosiBIEHMM B TaKOM Cpelle€ MCTOYHMKA 3QXKUTAaHUS BO3MOXKHO
WHUIIMUPOBAHUE TT0XKapa UK B3PhIBA.

B3peiBoomacHas cpefa — 3To cpena, B KOTOpPOi BO3MOXKHO 00pa3oBaHUE
cMeceld BO3[yXa C TOPOYMMM Ta3aMH, MMapaMH JIETKOBOCILIAMEHSIOLIUXCS
KHUJKOCTEH, TOPIOUYUMH KUJIKOCTSIMHU, TOPIOUUMHU a3pPO30JIIMU U TOPHOYUMHU
OBUIIMH WM BoJOKHamMHu. (OOpa3oBaHHass CMECh TIPH  OMPEIEICHHOU
KOHIICHTPAIIMM TOPIOYErO BENIECTBA M TMOSBICHUM HCTOYHUKA 3aKUTAHUS
CIIOCOOHA B3PBIBATHCHA.

[loxxapoGe3omacHas cpena — 3TO cpelda, B KOTOPOW OTCYTCTBYIOT
roproyasi cpefia u (WUJIl) OKUCITUTEIb.

Knaccudukanusi moxapoornacHbslXx U B3pHIBOONACHBIX 30H MPOBOAMUTCS
JUIs. BBIOOpAa HCHOJIHEHUS! (CTENEHM 3alllUThl) AJICKTPOTEXHUYECKOTO W
Jpyroro o0OpyAOBaHUS JUIsi OOECHeYeHUs IM0KapOB3phIBOOE30MAaCHOCTH B
YKa3aHHOU 30HE. BBIIEIAIOT CIEAYIONINE 30HBbIL:

e [I-l — 30HBI pacmonoXKeHbl B MOMEIIEHUAX, B KOTOPBIX
o0pallaTcsi TOPIOYHE MKUIKOCTH C TEMIEPATypod BCHBIILKHU
61°C u Ooree;

e [I-ll — 30HB pacnonoxeHbl B TMOMEHIEHUSX, B KOTOPBIX

BBIACIIAIOTCA I'OPIOYHC IIbLUIN WMJIW BOJIOKHA,
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e [I-Ila- 30HBI pacrnonokeHbl B TOMENIEHUAX, B KOTOPBIX
oOpaIlaiTcsi TBEp/Ible TOPIOYHE BEIIECTBA;

o [I-lll - pacmonoxeHHble BHE 3IaHUM, COOPYXKEHUH, CTPOCHHUUN
30HbI, B KOTOpPbIX OOpamaroTCs TOPIOYUE JKUJIKOCTH C
Temneparypoil Bcnblliku 61°C u Oosiee Wi JOOBIE TBEPIbIE
rOprOYME BELIECTBA.

Knaccuduxanust 31aHuil, COOPY)KEHUM, CTPOSHUW M TIOMEIICHUH 10
MOXKapHOW M B3PBIBOMOXKAPHOW OMACHOCTH TMPOBOJIUTCA ISl BBIPAOOTKH
TpeOOBaHMII K YCTpOMCTBaM TIOXKAPHOM CHUTHAJIM3AlMHM, OCHAICHUIO
CpEIICTBAaMU  TOXKAPOTYIICHUS] W  YCTAaHOBJICHUIO TPaBUJI  IOXKApHOU
0€30MMaCHOCTH.

Hcxonss w3 moKapoOmacHBIX CBOMCTB BEIIECTB W MaTEpPHUAIOB,
HaxoIAIINXCA B MOMEIIEHUU, UX KOJIMYECTBA U YCJIOBUU NMPUMEHEHUS, BCE
MTOMEIIEHHUS TI0 B3PBIBO- U TIOKAPOOIIACHOCTH AEJISATCS Ha MATh KATETOPHIl:

B3puvisonoorcapoonacuas kamezopusi A: TPOU3BOJACTBA, CBS3AHHBIE C
MIPUMEHEHUEM TOPIOYMX Ta30B, JETKOBOCIUIAMEHSIOIINECS XUIAKOCTEU C
TeMIiepaTypoil Bcrblku He Ooniee 28°C B TakoM KOJUYECTBE, YTO OHU
MOTYT 00pa30BbIBaTh B3pHIBOOMACHbIE cMecd. [Ipm uX BocIUITaMeHEHUU
pa3BUBaeTCsl M30BITOYHOE JIaBJICHUE B3phiBA B IOMEIIECHUH, KOTOPOE
npeBbimaer 5 klla. K 3Toil kaTeropum Takke OTHOCSTCS IOMEILIEHUS,
CBSI3aHHBICE C TIPUMEHEHHEM, CIOCOOHBIX B3PBIBATHECA W TOPETh IpHU
B3aMMOJICICTBUM C BOJOHM, KHCIOPOJAOM BO3JAyXa WIA APYr C JpPYyrom
BEIIECTB B TaKOM KOJIMYECTBE, 4YTO M30BITOYHOE [IaBJICHWE B3phIBA B
nomenieHny npessimaet 5 kl1a.

K o0beKTaM JTaHHOU KaTeropuu MOHO OTHECTH
HedTenepepadaThIBAIONINE W XUMUYECKHE MpeAnpusTus, Iexa (adpuk
HCKYCCTBEHHOI'O BOJIOKHA, CKJIajbl OCH3WHA U JIp.

B3pwigonoorcapoonacnas xamezopus b: npon3BOACTBa, CBSI3aHHBIE C
NPUMEHEHUEM TOPIOYUX TbUIEH U BOJOKOH, JErKOBOCILJIAMEHSIOMINXCS
KHUJKOCTEH C TeMmIlepaTypoi Bembliku Oojiee 28°C, roproyux *KUJIKOCTEH B
TaKOM KOJMYECTBE, YTO OHU MOTYT OOpa30BBIBATh B3PHIBOOMACHBIE CMECH.
[Ipu uX BOCIJIAMEHEHUU Pa3BUBAETCA W30BITOUHOE JaBJICHUE B3phIBa B
TOMENIECHUH, npeBbimatoniee 5 klla

K oObekTaM 3TOM KaTEeropud MOKHO OTHECTH Ii€Xa MPUTOTOBJICHUS U
TPAHCIIOPTUPOBKU YTOJBHON MBUIM M JPEBECHOW MYKH, Iiexa o0paboTKu
CUHTETUYECKOr0 Kay4dyKa U JIp.

Llooicapoonacnaa kameeopusi B: TIpOW3BOACTBA, CBSI3aHHBIE C
MPUMEHEHUEM TOPIOYUX U TPYJHOTOPIOUHX KUJIKOCTEH, TBEPIBIX TOPIOYHX U
TPYJIHO TOPIOYUX BEIIECTB, CIOCOOHBIX IMPH B3aUMOJCUCTBUU C BOJOM,
KMCJIOPOJIOM BO3/lyXa WU APYT C APYrOM TOJIBKO TOPETh MPHU YCIOBUH, YTO
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MOMEIIECHHS, B KOTOPBIX 3THX BEIIECTBA HAXOIATCA, HE OTHOCATCS K
kareropusim A v b.

K oObekTtam »3TOl KaTeropum MOKHO OTHECTH JIECONMUIIbHBIE,
nepeBooOpabaThIBalOINE,  CTOJSPHBIE — I€Xa, I1eXa  TEeKCTUJIBLHOIO
MIPOU3BOJICTBA.

Llooicapoonacnaa _kamezopusa I'. TPOU3BOACTBA, CBA3AaHHBIE C
MPUMEHEHUEM HETOPIOYMX BEIIECTB U MAaTEPHUAJIOB B TOPSUEM, PACKAIIEHHOM
WIA  PACIUIaBICHHOM  COCTOSIHUM, Tpolecc  00pabOTKM  KOTOPBIX
COIIPOBOKIAETCS BBIACICHHEM JIYYHCTOrO TEIUIA, UCKP W IUlaMeHu. Takxke
BO3MO)XHO MPUMEHEHUE TOPIOYUX Ta30B, XKUIKOCTEH W TBEPIbIX BEIECTB,
KOTOPBIE CKUTAKOTCS WM YTHIIM3UPYIOTCS B KAYECTBE TOILIMBA.

K oObexTam 3TOI KaTeropuu MOXKHO OTHECTH TEPMHUYECKHE IIeXa,
KOTEJbHbIE, TPENPHUATUS METAIUIOOPAOOTKHY.

Loowcapoonacnaa kameeopusi  /I: TIpOU3BOJACTBA, CBSI3aHHBIE C
MPUMEHEHUEM HErOPIOYUX BEIIECTB U MATEPUAIIOB B XOJIOAHOM COCTOSIHHH.

OnpeneneHue KaTreropuii TOMEIIEHUNM CIIEAYyeT MPOBOAUTH IyTEM
MOCJIEA0OBATENBHON MPOBEPKU MPUHAJICKHOCTU MOMEUIEHUSI K KaTeropHsm
oT HauOoJee onacHoi (A) Kk Haumenee onacHou (/1).

OznezacumenvHble eeuiecmea

OrHeracuTenbHBIE BEIIECTBA — 3TO BEIIECTBA, KOTOPHIE 00JaIal0T
(U3BUKO-XUMUYECKUMHU CBOMCTBAMU, TO3BOJISIOMIUMH CO3/1aTh YCJIOBHS IS
MPEKpaICHUS TOPECHUS.
s mpekpaiiieHus TOpeHHUs] HEOOXOAWMO BBIMOJIHEHHUE CIEIYIOLIUX
YCIIOBUM:
® YMEHBIICHHE KOJIMYECTBA TOPIOYMX BEIIECTB, MOCTYMAIOIIUX B 30HY
TOPEHHUS] HUWXKE TMpejesa, HEeoOXOAUMOro i OOpa3oBaHUsS TOproYei
cmecu (HKIIB);

® VYMCHBIIICHHE KOHIICHTPAIMA KHUCIOpPOJAa B BO3JAyXe HUXKE IMPEILIOB,
HEOOXOJIMMBIX JIJISl TOPEHUS;

® CHWKEHUE TEMIIEpaTypbl TOPEHUS HUXKE TEeMIEpaTypbl BOCIUIAMEHEHUS
TOPKOYEN CMECH.

JI71s1 TUKBUAITAN TOPSHUS UCTIONB3YIOTCS PA3JIMYHBIC METOIBI:

® TpEeKpalleHHEe JOCTylMa B 30HY TOPEHHS OKHUCIUTENS WM TOPIYEro
BEIIIECTBA;

® CHIDKEHHWE KOHIICHTPAIMM OKHCIUTEISI 10 BEJIMYHMH, TPH KOTOPBIX
TOpeHre PEeKPaIaeTCs;

® OXJIAXKICHHE Ouara rOpeHus;

® MEXaHWYCCKUU CPBIB IITAMEHU CTPYEHN )KUIKOCTH HITH Ta3a;

® CHIKEHHE CKOPOCTH XUMHYECKOU peaKIlnu, MPOTEKaIoIIeH B MJIAMEHH;
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BemectBa 10 MNOpUHLMIY OTHETallleHWs] MOXHO pPAa3feluTh Ha

HECKOJIBKO TPYIIIL:

e cpencrtBa paz0aBiieHUs (BOASHON map, OTHEracCUTENbHbBIE Ta3bl U JIp.);

® CpelcTBa 30U (TIEHBI, TOPOLIKH, IECOK U IP.);

® CpeAcTBa OXJaxaeHUs (BoAa, BOIHBIE PACTBOPHI COJIEH U JIp.);

® CpeACTBa XUMUYECKOTO TOPMOKEHHUS (OpOMAITHUIIOBBIE COSIUHEHUS U JIp. ).

Omnpenenenue cnocoda MpeKpaiieHus: TOpeHus 3aBUCUT OT KOJIMYECTBa

U CBOWCTB TOPIOYMX BEILECTB, YYAaCTBYIOIIUX B TOPEHHH, a TaKXKE OT

TaKTUKO-TEXHUYECKUX BO3MOXKHOCTEH CpEACTB, MPUBJIEKAEMbIX K TYILIECHHUIO

noskapa.

[Io  arperaTHOMy  COCTOSHHIO  OTHETaCHTEJIbHbIE  BEIECTBA

NOJIPA3JAEISAIOTCA Ha CIAEAYIOIINE BUJIBL:

1. Bona u BogHbIE PaCcTBOPHI € 100aBKAMU
Bopna aBnsiercs Haubonee MMpOKO NPUMEHSEMBIM CPEICTBOM TYILIECHUS
nokapoB. Boga mpuMeHsieTCs B CIEAYIOIIMX BHJIaX: KOMIIAKTHBIE CTPYH,
pacIbUIEHHOE COCTOSIHME, MapooOpa3HOe COCTOSHHE, BOAHBIE PACTBOPHI
pa3IUYHBIX COJIEH.
Ipunyun ocnecawienus:

® OXJIaXJICHHE 30HbI TOPEHUS;

® MeXaHMYEeCcKoe COMBaHME MJIAMEHU CTPYEH BOJIbI;

® VYMEHBIICHHE KOHILIEHTPALMU KUCJIOPOAa B BO3AYXE HM3-3a MHTEHCHBHOIO
o0Opa3oBaHus Mapa.

OO6nacTh MPUMEHEHNUS:

® BOJa C KOMIIAKTHOM CTpyed — MNPUMEHSAETCA ISl TYLIEHUS TBEPIbIX
BEUIECTB M MATEpUAIOB, s OXJAXACHUS OOBEKTOB BOJIM3M oOdYara
no’kapa.

® BOJAa C PACHBUICHHOW CTpyeW - MPUMEHSETCSA I JMKBUJIALWNA TOPEHUS
BHYTPU MacChl Marepuana (HampuMep, BOJOKHUCTBIE MaTepuabl),
TOPSILUX KUJKOCTEH, BI3KMX Ma3yTOB U ra3oB. Beicokast 3)()eKTUBHOCTB
TyUIEHUS  PACHbUIGHHOM  BOAOH  0OyCiOBI€HAa  MOBBIIIEHHBIM
oxJIaxaaromuM 3(P(PEeKToM 3a CYET BBICOKOW YACIbHOM MMOBEPXHOCTH
Kareiab, PaBHOMEPHOIO JAEWCTBHSI BOJABl HEMOCPEICTBEHHO Ha oyar
ropenus. [lo cpaBHEHHIO C KOMIAKTHOW CTPYyeM NpPHU HCIIOJIb30BaHUU
pacibUICHHON CTPYH HAOIIOJAETCs HE3HAUUTENbHBIN YIIEpO OT MPOIUTOM
BOJIBI.

e BOJSHOW Iap — UCHOJb3YETCS HA MPOU3BOJICTBAX, I/I€ Map NPUMEHSETCS B
TEXHOJOTMYECKHUX LessaX. [lap BBOAAT B BO3AYLIHYIO CpEly M CHUKAOT
KOHLIEHTPALMIO KHCIIOpOAa JIsl TPEKPAILEHHS] TOPEHHUS.

® BOJHBIE PACTBOPHI COJIEH — IPUMEHSIOTCS B TEX )K€ CIIydasiX, YTO M BOJA C
KOMIIAKTHOW CTpyel. B kauecTtBe conel, KOTOpBIE IOBBIIAIOT
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CMAYMBAIOLIYI0 CIOCOOHOCTh BOJIbI, MPUMEHSIOTCS OMKApOOHAT HATpHS,
XJIOPUJIBI KAJIBLIMSI U aMMOHHUS, TJIayOepoBa cojib, aMMHUaYHO-(pocPopHBbIe
COJIH.
Ilocmouncmea  600bl:  HOCTYMHOCTb;  JIEHIEBU3HA;  JIETKOCTh
TPAHCIIOPTUPOBKH; HE TOKCHUYHOCTH, XHMHUYECKass HEHTPaIbHOCTDH; BBICOKAS
TEIIOEMKOCTb.
Booy nenv3sa npumensams 0151 myuieHusL:
® BEIIECTB, BCTYMAIOMIMX C BOAOH B XHUMHYECKOE B3aMMOICHCTBHE C
BBIJICJICHHEM B3PBIBOOIMACHBIX BEIIECTB (HATPHU, KaaHid, KapOUa KaIbIIHs,
MAarHHUeBbIE CIJIABbI);

® CWJIBHO HArpeThbiX WM pAaCIIaBICHHBIX BEIIECTB, a TaKXKE BELIECTB,
OypHO pearupyroImux ¢ BOJOH;

® MaTepUAIbHBIX IEGHHOCTEH, MPUXOAAIIUX B HETOJAHOCTh MOCJIE KOHTAKTA C
BOJIOM;

® JIETKO BOCILJIAMEHSIIOMIMXCS U TOPIOYHMX KUAKOCTEH, TUIOTHOCTh KOTOPBIX
MEHBIIIEe BOABI (HEPTEIPOIYKTHI);

® 3JIEKTPOYCTAHOBOK, HAXOIALIUXCS MO HAMIPSKCHUEM.

Bona oOnamaer OTHOCHTENIBHO BBICOKOHM TeMIiepaTypoil 3aMep3aHus
(0°C) (HeoOxoaMMO pUMEHEHHE aHTU(PU30B, TIPU TYIICHUN MOXKApOB MPH
TOHIKEHHOW TemIiepatype Bo3ayxa, MeHee 0°C);

Bona  obOmamaer  Manol  BSI3KOCTBIO,  MOXTOMY  HEH30EKHBI
pacTekaeMocTb M OOJbIIME MOTEPU BOABI MPU TYWIEHUU (HEOOXOIUMOCTh
NPUMEHEHUs CIEIUATBHBIX J0OABOK, MOBBIIIAIONTNX BA3KOCTb).

2. Ilena

[lera — »9TO KOUIOMAHAS CHUCTEMa W3 IKUAKUX Iy3BIPHKOB,
HATIOJTHEHHBIX Ta30M. [IeHKa my3bIphKOB COIEPIKUT PACTBOP MOBEPXHOCTHO-
akTuBHBIX BemiecTB (IIAB) B Bome ¢ pa3mu4HBIMH CTAOMIH3UPYIOMIUMHU
nob0aBkamu. CyliecTByeT JBa BHUAA NEHbl — XUMHUYECKas M BO3YIIHO-
MEeXaHUYEeCKasl.

XuMuueckass TmeHa oOpa3yeTcs B pe3yJbTare B3auMOJICHCTBUSA
KHUCJIOTHBIX U IIEJIOYHBIX KOMIIOHEHTOB B MPUCYTCTBUU MEHOOOPA30BaTES.
[lera cocrour w3 yruekwcinoro raza  (80%), Bomer (19,7%),
nenoo6paszosatesns (0,3%).

BoznymHo-mexanuveckas meHa — MeXaHu4eckas cMech Bozayxa (90-
99%), Boabl (9,7-0,96%) u nenoodpazosatens (0,3-0,04%). Ileny nonydarot
Opd  B3aMMOJAEWCTBUM  PACIBUIEHHOM  CTPyd  BOJHOIO  pacTBopa
neHooOpa3oBaTelii C IMOTOKOM BO3[yXa WM JApPYyroro rasa B HacaJke-
re’eparope mneHsl. Bo3nymHo-mexaHudeckas meHa umeeT 0osiee MIMPOKYIO
00JIacTh MCIIOJIb30BaHMS M0 CPABHEHUIO C XUMUYECKUMHU MEHaMHU, T.K. OHa
XHUMHYECKHA MEHEE arpecCcHMBHa.
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OnHOWM W3 XapakTEPUCTHUK II€H SIBISIETCS KPATHOCTh — OTHOIICHUE
00BbEMa NeHbI K 00BEMY €€ KUIKOH (ha3bl.

Ipunyun oenezawienus: A30JALMS MOBEPXHOCTH TOPSIIUX MPEAMETOB
OT KHCIIOpoJa Bo3ayxa. M3oimpyromiee HEMCTBUE NEHBI 3aBHCUT OT €€
(UBUKO-XMMUYECKUX CBOWCTB U CTPYKTYpPhI, OT TOJIIIUHBI €€ CJO0s, OT
NpUPOIbl Toprodero Beniectsa. [Ipu TylmeHHM TBEpABIX MaTEpUalOB IEHA
MOYKET NPOABIATH OXJIAXKIAIOIIEE ICHUCTBUE.

Obnacmo npumenenus: lleHa MUPOKO TPUMEHSETCS IS TYIICHUS
TBEPJBIX U KUAKUX BEIIECTB, HE BCTYNAIOIINX BO B3aUMOJCICTBHE C BOIOM,
M B TMEpPBYIO odepeab — JJIs TYHIEHUS TOPSAMUX HEePTENpOayKTOB.
O} PeKTUBHOCTD TYIIEHUS TOPSIIUX OTHEOMACHBIX JKUIKOCTEH 3aBHCHT OT
WHTEHCUBHOCTH TMOJa4Y¥l TEHBl B 30HY ropeHus. Heobxommmas
MHTEHCUBHOCTh OIPENENSIETCd M3 pacuera CO3[JaHus Ha IMOBEPXHOCTHU
TOPEHUS CJIOS TIEHBI TOJIIMHON HE MeHee 15 cM aJid TOprounX KUJIKOCTEH U
20 cM a1 JIETKOBOCILJIAMEHSIFOIUXCS YKUIKOCTEN.

Jocmouncmea: BO3MOXHOCTb  TYIIEHUS  OONBIIMX  IUIOMIAJICH;
MOBBIIIEHHAS, 10 CPABHEHUIO C BOJIOM, CMAaYyMBaIOIIasi CHOCOOHOCTb.

Heoocmamku: TleHa 5IeKTpONpoOBOAHA, TIOITOMY €€  HEJb3s
UCIIONb30BaTh ISl TYIIEHUS BJEKTPOYCTAHOBOK, HAXOMAIIMXCA MOJ
HanpspkeHneM. [leHa nmoxo ynepKuBaeTcsi Ha BEPTUKAJIbHBIX MOBEPXHOCTSX.
Bo3moxHOCTh 3amep3aHusi pabouero pacTBopa IMEHbI MPU OTPHUIATEIbHBIX
Temneparypax. HeBbICOKast CTOMKOCTh U BBICOKAs! KOPPO3MOHHASI aKTUBHOCTh
OTHETyIIAero 3apsaa. OrpaHu4eHrs B IPUMEHEHUH ISl TYIIEHUSI CUJIBHO
HarpeThiX MOBEPXHOCTEW WJIM PACIUIABIEHHBIX M OypHO pPEarupyromiux c
BOJIOM BEIIECTB.

3. TBepable orHeracuTe/IbHbIe BelleCTBA

K mnpuMensieMbIM Ji TYILICHHS T[OXapOB TBEPAbIM BEIIECTBAM
OTHOCSIT MCIOJIb3yeMble JUIsl M30JSII[MM oyara BO3ropaHus acOecTOBEHIE,
Ope3eHTOBBIE U IPOYHE TTOKPHIBAJIA, @ TAKKE CHITYIHE MATEPHUAJIbI, TAKUE KaK
MECOK WJIM OTHETACUTENIbHBIE OPOLLKH.

OrseracuTenbHble TMOPOUIKA MPEACTABIAIOT COOOW OJHOPOIHbBIE
MEJIKOIMCIIEPCHBIE CMECH MUHEPAIBHBIX COJIEH C pa3IMYHBIMU JO0aBKaMHU.
Jlo0aBku obOecrneunBarOT TEKYYeCTh U MPEMATCTBYIOT CIEKUBAEMOCTH U
KOMKOBaHHIO. B cocTaB  OrHEracMTENbHBIX  MOPOIIKOB  BXOJISAT
KaIbIIUHUPOBAHHAS COJAA, XJIOPUIBI IIEJIOYHBIX W IIEIOYHO-3EMEIIBHBIX
METAJUIOB, YIJIEKUACIAs U ABYYIJIEKHUCIIAsA COJIa, OKUCh MarHus U JIp.

Ipunyun oenezawienus: A30JALMS MOBEPXHOCTH TOPSIIUX MPEAMETOB
OT KHUCJIOpO/a BO3/yXa 3a CUeT 00pa30BaHMs TIJIOTHOM TIJICHKH; OXJIAXICHUE
30HBI TOPEHUS.

Obnacme npumenenusi; B 3aBUCUMOCTH OT Ha3HAYEHMS MMOPOIIKOBHIC
COCTaBbI MOJIPA3IAECISAIOTCS:
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® [IOPOIIKK OOIIEro Ha3zHAYeHWs (ISl TYIICHUS TBEPIABIX M IKUIKHUX

TrOPIOYUX BEIIECTB, TOPIOYMX Ta30B, JJIEKTPOOOOPYIOBAaHUS O]

Hanpspkenrem 0 1000 B)
® T[IOPONIKK CIENUAIBLHOTO Ha3HAUYCHUS (I TYMICHUS METaJUIOB,

METaJUTOOPTAaHNYECKUX COCAMHCHUH, TUIPHUIOB METAUIOB WU APYTHUX

BEIIECTB, 00J1aIAI0NINX YHUKAJIbHBIMU CBOMCTBAMMU ).

Jlocmouncmea: WCTONB3YIOTCS Il TYIICHHUS TaKUX MaTepuasos,
KOTOPBIC HE PEKOMEHIYETCS TYIIUTh JIPYTHMHU CPEICTBAMH.

Heoocmamxu: Hanecenne yiepba o00pyI0BaHUIO W MaTepuajiaM H3-3a
3HAYNTEIBHOTO 3arps3HCHUS TOPOIIKOM IoBepxHOcTelH. CHoCOOHOCTH K
KOMKOBaHUIO M CICKHUBAHUIO TOPOIIKOB MpH XpaHEHUH. BO3MOXHOCTH
MOSIBJICHHUST ~ Pa3psA/IOB  CTaTHUYECKOTO  JJICKTpHYecTBa mpu  pabote
MOPOIITKOBBIX OTHETYIIUTENCH C HAcaaKOW, BBIOJHEHHOW W3 MOJUMEPHBIX
MaTepUaNIOB, YTO Cy)XaeT 00JacTh UX PUMEHEHUSI.

4. T'a30Bble OTHeracuTeJbHbIe COCTABBI

["a3oBble  OrHEracHUTENbHBIE  COCTaBbl  MPEACTABIAIOT  COOOM
XUMHUYECKHUE COCAMHEHMS UM UX CMECH, KOTOpPbIE MPHU TYIMIEHUH HAXOAATCA
B Ia3000pa3HOM COCTOSHMHM. B KauecTBe OrHEracHTENbHBIX COCTAaBOB MpPH
ATOM CIOCOO€ UCIHOJIB3YIOT HWHEPTHbIE PAa30aBUTENN WM WHTUOUTOPHI
TOpPEHUSL.

4.1. Huepmmnuote pazbasumenu (TUOKCUI YIiiepoja, a30T, BOJASHOU Map,

TeJINM, aproH).

B o9To0if rpymme  OrHEracUTENIbHBIX  BEIIECTB  HAWOOJbIIEe
pacnpocTpaHeHUe MOTYYUI TUOKCU]T YTIepoa.

Ipunyun ocnecawienus: CHWXKEHHE COAEPXKAHUS KHUCIOPOJAa B 30HE
rOpeHus 3a cueT pa3daBiieHus roproueil cpeabl. JlMokcun yriepoaa IMpu
BBEJICHUU B 30HY ropeHus B koimuecTtBe okojo 30 % (00.), cHuxaer
conepkanne kucioponaa 10 12-15 % (06.) u racut mamsi, a Ipu CHIDKCHUN
KOHIIEHTpAIMU KUCI0pOoa B Bo3ayxe 110 8 % (00.) mpekpaiaer TJIeHHE.

OcoOEHHOCTBIO JAMOKCHAA YyIJepoja SBISETCS €ro CHoCOOHOCTb
00pa30BbIBAaTh XJIOMbS «CHETa» IMPH BBITYCKE U3 CPEICTBA OTHETallICHUS.
[Ipy TOBEPXHOCTHOM TYIIEHUH «CHEXHBIM» JIMOKCHUIIOM YIJIEpO/a €ro
pazbasisitoliiee JEHCTBUE AOMOMHICTCS OXJIAXKICHUEM o4ara ropeHus.

Obnacmv npumenenus: TPUMEHSAIOTCS U1 JUKBHJALWUU I0XApOB B
3aKpBITHIX MMOMEIIEHUAX, TP OTPAHUYEHHOM BO3yXO00OMEHE, Ha OTKPBITHIX
MPOCTPAHCTBAX MpU HEOONBIIMX TMOXKAPAX, IJIEKTPOOOOPYIOBAaHUS MO
HanpspkeHueM (1o 10xB).

Ilpeumywecmea: He NPUUMUHAET Bpela OOBEKTY TYILIEHUS; o0JiagaeT
XOPOLIMMH  JTURJIEKTPUYECKUMU  cBoMcTBamMH. Haubonbmmit 3¢ dext
JIOCTUTAETCs TPU TYIIEHUH M0KapOB B 3aMKHYTHIX 00beMax.
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Heoocmamxku: Henocratkamu ~ 00BEMHOTrO0  MOXApOTYIICHUS
WHEPTHBIMH  pa30aBUTENIMM  SIBJISIIOTCSL  OFPaHUYEHHE  Pa3MEPOB
3alMIIAEMBIX TOMEIIEHUI U ONTACHOCTb IMOPAXKEHUS JIFOEH, T.K. IPOUCXOIUT
CHW)KEHHE  COJIEp)KaHMs  KuciopoAa B nomenieHud. OrpaHuyeHue
BO3MOXKHOCTH ~MPUMEHEHUsT TNpU HU3KUX Temmeparypax. VHepTHbie
pa30aBUTEIN HE TOJDKHBI TPUMEHSTHCS JUTSl TYIICHHUS:
® BOJIOKHUCTBIX, CHIITYYHX, TOPUCTHIX U APYTHX MAaTEPHATIOB, CKIIOHHBIX K
CaMOBO3TOPaHUIO WK TJIICHHIO BHYTpU 00bEMa BEIeCTBa (JIpEBECHBIE
OIWJIKH, XJIONOK, TPaBsiHAsl MyKa U T.I1.);

® XUMHUYECKUX BEIIECTB U UX CMECEH, MOJTUMEPHBIX MAaTEPUAIIOB, CKJIOHHBIX
K TJICHUIO U TOPEHUI0 0€3 oCTyIa BO3yXa;

® TUAPUIOB METAIOB U TUPOGOPHBIX BEILIECTB;

® [IOPOIIKOB METAJUIOB (HATpUM, KaJui, MarHuii, TUTaH  Jp.).
4.2. Huzubumoput 2openusn (XJI1aa0HbI).

Ipunyun ocnezawienus: TPEKpalIeHUE MOXKapa JOCTHraeTcs 3a CYET
WHTHOMPOBAHUS (TOPMOXKEHUS) TIPOIIECCa TOPCHHUS.

B kayecTBe WHrHOMTOPOB TOPEHUS MPUMEHSAIOT XJIAAOHBI —
raJIoreHCoAepKaIIie YIIEBOAOPOIBI. OO6bI4HO UCIIOJIb3YIOTCS
OpoMmcoaepxkarue, a Takxke Opomxyopcoaepxkamue xianonsl (CH,CIBr,
C,H4Br;, CF3B), koropbie 3pPekTUBHO TOPMO3SAT XUMUUYECKHE PEAKIUU B
MJIAMEHHU.

Obnacms  npumenenus: XJIAaJOHbl TPUMEHSIOTCA JJIA TYLIEHUS
METaNIOB, MHOTUX METAJNTIOPraHUYECKUX COCTUHEHUN, HEKOTOPBIX TUIPHUJIOB
METa/NIOB, OPraHUYEeCKUX BEUECTB (HEPTEHPOAYKThI, PACTBOPUTEIN),
AIEKTPOYCTAHOBOK 1oj HampsikeHuem (no 10xB). XiamoHsl HE OKa3bIBAIOT
BO3/ICHCTBUSI HA 3JIEKTPOHHYIO anmnaparypy M XyAOXKECTBEHHbIE LEHHOCTH.
[loatToMy  HauOonblliee  NPUMEHEHHUE  XJIAQAOHBI  TOJYYWIM  TpHU
MPOTUBOIIOKAPHON 3aAIINUTE BHIYMCIUTENBHBIX U HH(POPMALIMOHHBIX LIEHTPOB,
TeIe(QOHHBIX CTAHLUMM, PATUOCTAHIIUN, TENECTyIuN, AapXHBOB, MY3€EEB,
oubnunorexk. Huskue temmepaTypsl 3amep3aHusl AENAlOT BO3MOXHBIM HX
NIPUMEHEHUE TPH MUHYCOBBIX TEMIIEpATypax.

Jlocmouncmea:  Hapsnmy ¢ BbICOKOM  3(Q(EKTUBHOCTBIO U
BO3MOXXHOCTBIO ~ OBICTPOTO  TYIIEHUS 3TOT  CIOCOO0  oOecnedyuBaeT
NpeIyNpeKICHUE B3pbIBA IPH HAKOIUIEHUW B NOMEIIEHUH FOPIOYHX T'a30B U
napoB. XJaJoHbl O0JaJalOT XOPOMIMMM JUAJIEKTPUUYECKUMH CBOMCTBaMH,
JIETKOCThIO 00pa30BaHus ra3oBoi (hasbl.

Heoocmamku: MOXHO OTMETUTh JIOBOJILHO BBICOKYIO CTEIICHb
TOKCUYHOCTH W  BBICOKYKO KOPpPO3MOHHYIO aKTUBHOCTb  IPOAYKTOB
TEPMUYECKOTO  pa3joKeHus  XJaJaoHOB. OHHM  HUMEIOT  JOCTaTOYHO
BBIDAKEHHOE  HApPKOTHYECKOE  JCWCTBME HA  YEIOBEKAa.  XJIaJIOHBI
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OTPHUIIATEIbHO BO3ACHCTBYIOT Ha OKPYKAIOIIYI0 Cpemy, T.K. HX Tapbl,
MOTHUMASCh Ha OOJIBIITYIO BBICOTY, B3aMMOJICHCTBYIOT C O30HOM M CHIDKAIOT
€ro KOHIIEHTpaIuio B aTMocdepe, BBI3bIBas IOSBICHHE TaK Ha3bIBAEMBIX
«030HOBBIX ABIp». [loaTOMY B TTOC/EIHEE BpeMs pa3padaThIBAIOTCS COCTABBI
030HO0€E30ITaCHBIX XJIaJIOHOB.

BpiOop orsmeracMTeNbHBIX BEIIECTB B  KOHKPETHBIX  CIydasx
MIPOM3BOJIUTCS B 3aBHCHMOCTH OT BHJOB TOPSIINX BEHIECTB W MaTEPHAIIOB
(Tabmwuma 1).

Tabm 2.1
Knacc . Oruerymaiue
XapakTepucTUKa roprodei cpeibl
noxapa cpeacTBa
Bce BUJIBI
TBepapie  roproyue  Marepualibl | OTHETACUTEIbHBIX
A (mepeBo, yrosb, Oymara, pe3uHa, | CPEACTB, IpEeXIC
MJIaCTMACCHI U Jp.) BCEro BOJA, IECOK,

3CMJIA

r OprO4YUC KUAKOCTHU W MATCPpHAJIbI,

TUIaBSIIIIHECS Ipu HarpeBaHUU
p P Pacnpuiennas Boja,

B (Mazyt, O€H3UH, JIaK¥, Macla, Hena
CIIUPTHI, KaydyyK, CHHTETHYECKHE
MaTepuasbl).
I'oproune ras3bl BOJAOPO/I
C p ( pon, X7as0H, TOPOIIOK

yIJIEBOJIOPOJIA U JIP.)

Meraibel ¥ WX CIUIaBBI: TOpPEHUE
JeTKUX  METauioB  (aJIOMHUHHM,
MaroHuii W WX CIUIaBbl); TOpPEHUE
D MIETIOYHBIX W Jp. 1oaoOHbIX | [lopomrok, meHa
METaJIOB,; rOpeHue
METAIIOOPTaHUYECKUX COCTUHEHHM
WJIM THJIPUJIOB

XJ1aJI0HBbI,
E DNEeKTPOYCTaHOBKH, 00OpymoBaHue, | yriaekuciaora (1o 10
HaXOoJsIIeecs Mo HalPsHKEHUEM kB),

nopouiok (10 1xB)

5. MMoxkapHas TexHHKA

D¢ hHeKTUBHOCTD OTHETallCHUS onpeaeseTcs KayeCTBOM
HCITOJIb3yEMBIX BEIIICCTB " KOHCTPYKTHBHBIM COBEPIICHCTBOM
OTHETaCUTENLHOTO ycTpoiicTBa. OT MOCIHEAHET0 3aBUCUT KOJIHMYECTBO
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BBOJIMIMOT'O B 30HY FOPEHUSI OTHETaCUTEIBHOTO BEIIECTBA U WHTCHCHUBHOCTD
HOJIa4YH €r0 B 3TY 30HY TOPEHHUSL.
B KkauecTBe OrHEracHUTENBHBIX YCTPOMCTB MPUMEHSIOTCS MEPBUYHBIC
CPEIICTBA MOXKAPOTYIICHUS M CTAIMOHAPHBIC YCTAHOBKH MOXKAPOTYIIICHUSI.
5.1 Ilepsuunsie cpedcmea noxcapomyuieHus
J1Jis1 JTOKaM3aliiy WK JIMKBUIAIMN 3aropaHusl Ha HaYaJIbHOW CTaJnuu
UCIIOJIb3YIOTCS TIEPBUYHBIC CPEJICTBA MOKapOTyIieHus. [lepBudHbIe cpecTBa
HOXKAPOTYIICHHS] OOBIYHO MPUMEHSIOT JI0 MPUOBITHS TIOXKAPHOW KOMAH/IBL.
[lepBuuHBle  CpefCTBa  MOXKAPOTYIICHHSI  MOJPA3ACISAIOTCS  Ha
CJICTYIOIIHE THITBI:
1) mepeHOCHBIC U MEePEABIKHBIC OTHETYIIUTEIIH;
2) TOXapHBIN KpaH;
3) moKapHbBI UHBCHTAPb;
4) acOecToBbIe U OPE3EHTOBBIC TOKPHIBAJIA JIUISI MU3OJISIIMHA 04Yara BO3rOpaHHs.

5.1.1. Hoswcapnotit wyum

Jlns pasMenieHusl MEepBUYHBIX CPEACTB OTHETYIICHHS B 3IaHUSIX U
MOMEIICHUSIX YCTAHABIMBAIOT MOXKAPHBIE IIUTHI, HA KOTOPHIX pa3MEIIal0T
OTHETYIIUTEIN U TOXKAPHBIA HHBEHTaphb (JIOMBI, Oarpbl, TOMOPHI, BEAPA,
nokpeIBana) (puc. 2.2). Psjgom co MMUTOM yCcTaHABIMBACTCS SIIUK C IECKOM U
JJoraTaMH, a Takyke 0ouka ¢ Bojon oobemom 200—250 1.

NOXXAPHbIN LLUAT

1400

Puc. 2.2. IToxxapHbId AT

HO}KapHI)IC IOUTHI pa3MCIIatOT B CIICAYIOINUX CIIydasX:
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® ¢CiIM TOMENICHUS HE O00OpYIOBaHbI BHYTPEHHUM IPOTHBOIOKAPHBIM
BOJOIMPOBOJIOM U aBTOMATUYECKUMU YCTAHOBKAMH MOXKAPOTYIICHNUS;

e cCclli Ha TEPPUTOPUM TMPEANPUATHNA, HE HMEETCS  HapYXKHBIN
IIPOTUBOIIOKAPHBIN BOAOIPOBO/;

® ¢cCllM HapyXHbIE IMOXKApHbIE BOJOWUCTOYHUKHM YyIaJ€Hbl OT 3JaHU,
HapY>KHBIX TEXHOJIOTHYECKUX YCTAHOBOK MPEANPUATUN Ha PaCCTOSHUE
6omnee 100 m.

IToxapHblli HHBEHTaph MIPUMEHSIOT HA CTAAWUU pa3BUTUA Hoxapa. JIom,
TONOP, YHUBEPCAIbHBIM KPIOK HCIOJB3YIOT [JIs pa3pylIeHUs TOPSIIUX
KOHCTPYKLIMM, BCKPBITUSA IIyTed »5Bakyaluu. barop mnpumensercs s
U3BATHSI W3 30HBI TOpPEHUs HanOoyiee IEHHBIX BEIICH, ymajJeHUus H3 Hee
ropsmMx  npeaMeroB.  AcOecToBble U OpE3eHTOBBIE  MOKpbIBaja
IpEeHa3HA4YEHbl JUIS M30JLALMM Odara TOpEeHHs OT JOCTyla BO3AyXa, HO
MPUMEHSIIOTCS JIMIIb MPU HEOOJBIIIOM o4are ropeHusi. Benpa ucnonab3yroTcs
JUISl OTHEramieHusi BoAoW. Jlomarsl ONpPUMEHSIIOTCS ISl TOKPBITHS Odvara
TIECKOM, 3€MIJICH.

5.1.2. Hcmounuku noxcapnozo 6000CHAONHCEHUA

Ha Tepputopun opraHuszanuu JOJDKHBI Pa3MEIIATbC HCTOYHUKU
MPOTUBONOXKAPHOTO  BOJIOCHA0XKEHUS. B kauectBe = HMCTOYHHMKOB
MPOTUBOMOXKAPHOTO BOJOCHA0XKEHUSI MOTYT HCIOJIb30BAaThCSl €CTECTBEHHBIE
M HUCKYCCTBCHHBIE BOJOEMBI, a TaKXe€ BHYTPEHHUHM W HAPYXKHBIU
BOJIOITPOBO/IBI.

HapyxHble BOJOIpOBOABI MPOKIAIBIBAIOTCS B TPAHIIESAX BIOJIb 3JaHUN
U UCIIOJIb3YIOTCSl TPOPECCUOHANIBHBIMU TMOXAPHBIMU KOMaHaaMu. JlocTym K
HUM  OCYILECTBJISIETCS  4Yepe3  3allopHble  yCTpohcTBa  (THUAPAHTHI),
IPUBOJIMMBIE B JIEMCTBUE C IOMOILIBIO IMOXAPHOW KOJOHKHU. [lo ypoBHIO
HEO0OXOAUMOr0 Haropa BOJIbI AT BOJIOIIPOBOIBI MOTYT OBITH C BBICOKHM WJIN
HU3KUM JaBieHUEM. B BomompoBojax ¢ BBICOKMM JABIEHUEM HAIMOP
CO3/1a€TCsl CTAlMOHAPHBIMU HACOCHBIMM YCTAHOBKaMH, a B BOJOIIPOBOJAX C
HU3KUM JIaBJICHUEM — MEePEABUKHBIMU HacOCaMU (aBTOHACOCHI, MOTOIIOMIIHI).

BHyTpeHHMII =~ BOZONPOBOJA  MPOKIAABIBAETCS B  CTPOUTENBHBIX
KOHCTPYKLMSIX 3[aHUSI U OCHAIAETCSd BOJOPA30OpHBIMU KpaHAMHU, KOTOPHIE
HaxonaTrcs B crnennanbHbIXx Imkadax (mkad IIK) (puc. 3). BHyrpeHHui
MOKAPHBIA  KpaH O0OpyAyeTcs CTBOJIOM W  TIOKapHBIM  PYKaBOM,
COCIMHEHHBIM C MOKapHBIM KPAHOM.

Bonma or ruapaHTa WiM BHYTPEHHEro KpaHa IOJ JEMCTBUEM Haropa
nojaercsa B oyar ropeHusi. @opMHUpOBAHUE OTHETACUTENILHOIO MOTOKA BOABI,
a TaKKe YIpaBICHUE UM MPHU MOJa4Y€ BOJBI OCYHIECTBIISIETCS C MOMOIIBIO
MOXKapHOTO PyKaBa W TMOXApHOTO CTBOJa (OpaHacmonTa). DTH 3JIEMEHTHI
JIOJDKHBI TIOCTOSIHHO XPaHUThCS B Iikady BHYTpeHHEro KpaHa. lloskapHbii
pykaB umeer mimHy 10-20M. CoenvHeHHE 53JIEMEHTOB MEXAY CO0OW U
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NPUCOCAUHEHUE pyKaBa K  KpaHy  BBINOJHAETCS  CHEUUaIbHBIMU
yCTpOHCTBaMHU (MOJyralkamMu) C 3alpecCOBAaHHBIMM B HHUX C TOPIOB
YIUIOTHUTEJIBHBIMA PE3MHOBBIMU KOJIBLIAMHM. B Tex ciydasx, korma miis
OTHEralleHus HeoOXoauMa pAacblJIEHHAs BOJA, NMPUMEHSIOTCS IOXapHbIE
CTBOJIbI C paCIBUIUTEIbHBIMU TOJIOBKAMHU.

BHYTPEHHUX NOXAPHbIN KPAH

Wkad MK 3akpeiT Ha K104 U onoMOupoBaH
T —— NPEOHA3HAYEH ans TyweHus

NOXAPOB W JATOPAHMA BEWECTH
*@ 0 ¥ MATEPUANOH, KPOME INEKTPO-
=

yCTAHOROK NOA HANDAXKEHWEM

—_—

L0 o3
o |\ @

|
|
"
@ Mecro xpanenus knoua
© NynuT QUCTAHUWMOHHOTO BKNIO-
YEHMR HACOCA-NOBLICHTENA
NP NOXAPE | ) o MoxapHbin kpaH
L5

3BOHMTDL 01 NoxapHbin pyxas

N
Crson

Puc. 2.3. BHyTpeHHUH TTOKapHBIN KpaH

[Ipr BOBHUKHOBEHHMH 3aropaHusi HY)KHO COPBATh MJIOMOY, UM JOCTATh
KJIIOY M3 MECTa XpaHEeHHUs Ha JBeple Ka(uuKa, OTKPBITh ABEPILY, pacKaTaTh
MOXKapHBII pyKaB U COCIUHUTH CTBOJ, PYKaB M KpaH, €CIIU 3TO HE CIENaHO.
3areM MaKCHUMallbHBIM TOBOPOTOM BEHTHIIA KpaHa MYCTHTh BOJY B PYKaB U
NPUCTYNHUTDH K TYIIEHUIO 3aropaHus. [Ipu BBeneHUM B JEHCTBUE TOXKAPHOTO
KpaHa pPEKOMEHIyeTcs JeHCTBOBATh BABOEM. B TO BpeMs Kak OJHMH YEIIOBEK
NPOU3BOAUT IYCK BOJBI, BTOPOM MOABOJUT MOXKAPHBIM pPyKaB CO CTBOJIOM K
MECTY TOPEHHUSI.

TpebGoBanus K X0y U COACPKAHUIO MOKAPHBIX KPAHOB MPEICTABICHBI
Ha puc. 4.
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TPEBOBAHUA K YXOA4Y U COAEPXAHUIO

BHewHnun OCMOTP KPaHOB
2 pa3sa B roq.

Bbicota  [lposepxacnyckom Boau!
1pazsrop
OoT nona
1,35 ™

Creon, pyxas u KpaH JNbHAHOM pyKaB nepeMartbl-
6 AONMXHbI BbITL Noc- BaOT Ha HOBYIO CKNAAKY
NoarexaHue KpaHa HeAONYCTUMO  TOAHHO COEAUHEeHb! 1 pa3zB 6 mecaues

Puc. 2.4. Tpe6oBaHUs K YXOIy U COIEPKAHUIO MOKAPHBIX KPAaHOB

Ilo>xapHble KpaHbl YCTAHABIMBAIOTCS Y BBIXOJOB M3 IOMELICHUN W Ha
IUIONIAIKAaX OTAIUIMBAEMbIX JICCTHUYHBIX KJIETOK, KOPUAOpPaXx M JIPYrux
XOpOoII0 0003peBaEMbIX MECTaXx.

Kareropnueckn 3ampemaercs UCHOJIb30BaHUE BHYTPEHHMUX ITOKAPHBIX
KpPaHOB, a TaKXKE€ PYKaBOB U CTBOJIOB JIJIsl pabOT, HE CBSI3aHHBIX C TYLIEHUEM
3aropaHuy M MPOBEAECHUEM TPEHUPOBOYHBIX 3aHATHMN.

B 3maHusAx, rae mo  yCcIOBMSAM  IIPOM3BOACTBA  HEIOIYCTUMO
OTHETalleHWE  BOJAOW, BHYTPEHHHW  IOKApHBIA  BOJAOINPOBOJA  HE
ITPOKJIA/IBIBAETCSI.

5.1.3. Ocuemywumenu

OraerymuTeny npeaHa3HayYeHbl 7S JIUKBUIALUA HEOONBIIUX O4aroB
TOPEHUS 10 IPUOBITHS MTOXKAPHON KOMaH/IBI.

B 3asucumocmu om ob6vema u cnocoba 00cmasKku K Mecmy 3a20paHus.
02He2acumenbHO20 8ewecnmea OTHETYIIUTENN MOTYT ObITh IEPEHOCHBIMHU (10
20 nutpoB), nepenBukHbIMU (0T 20 mo 400 MUTPOB) M CTALIMOHAPHBIMU
(6onee 400 mutpoB). IlepeHOCHBIE OTHETYHIUTENIM MOTYT OBITh PYYHBIMU
(Ipr MCHOJB30BAHMM HAXOJATCA B PYKAaX YEIOBEKa), pPaHLUEBbIMH (IIpH
UCIIOJIb30BAaHUM HAXOAATCS 3a CIIMHOM YeJIOBEKa) WM 3a0pachlBa€MbIMHU
(pu KCTIONIb30BAaHUU 3a0PACHIBAIOTCS YEJIOBEKOM B 30HY TOPEHUS).

B 3aBucMMOCTM OT MNPUMEHSIEMOrO0 OTHETYIIALIEro BEIIECTBA
OTHETYIINUTEIN PA3ACIIOTCS:

e Boansie (OB):

e neHHbIe: Bo3ayIHO-IeHHbIe (OBII) u xumuuecku-nennsie (OXII)
e mopomkoBsie (OTII):

e raszoBbie: yriekuciaotHeie (OY) u xnagonossie (OX)
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koMOuHupoBanubie (OK), ¢ 3apsigamu pa3HbIX OTHETYIIANUX BEIIECTB
(HammpuMep, TEHOOOPA3YIOIINA U MOPOIIKOBBII COCTaB), TOMEIICHHBIX
B JIByX €MKOCTSIX.

Taxxke OTHETYIIUTEIN MOTYT OBIThH nepe3apsKaeMbIMU

(BoccTaHaBIMBAEMbIC) U HEMEpe3apsiKaeMbIMH (Pa30BOT0 UCIIOIb30BAHU).

B PYYHBIX OTHCTYHIHUTCIIAX OCHOBHBIMHW KOHCTPYKTUBHBIMH YaCTsSAMU

ABJIAIOTCA:

OaJIJIOH ISl OTHETaCUTENLHOTO BELIECTBA;

3aMOPHO-TTYCKOBOE YCTPOMCTBO JIJIsl BBIMYCKAa HAPYKY U HaIlpaBJICHUs
B HY>KHYIO CTOPOHY MOTOKA OTHETaCUTEIHLHOTO BEIlIECTBA;

MEXaHU3M yJaJieHus U3 0aJUIOHA €ro CONEPHKUMOTO TyTEM CO3/IaHUs
BHYTPEHHETO U30BITOYHOTO JABJICHMUS,

yeKa JUIsl MPeJOTBPAICHUS CIIy4aliHOTrO cpadaThIBaHUS

OTHETYILINUTES.

OrHeTrymuTenu MapKupyroTcs OyKBaMH, KOTOPBIE XapaKTEPU3yIOT BUJ

OTHETYIIUTENS MO 3apsAny, U uudpoil, koropas o0003Ha4YaeT ero o0bEM B
JUTpax UM MacCy B KUJIOTPaMMax.

MapKI/IPOBKa OIrHCTYHIHUTCIIA OOJIZKHA OBITH BBITIOJHEHA Ha PYCCKOM

SI3bIKE, U COACPIKAThH CIICYIONTYI0 HH(GOPMAITHIO:

TOBapHbBI 3HAK U HAUMEHOBAHUE MPEAIPUATUS -U3TOTOBUTEIIS;
Ha3BaHHUE ¥ 0003HAUYCHHUE OTHETYIITUTEIIS;

0003HAUEHWE HOPMATUBHOIO WJIM  TEXHUYECKOTO JIOKYMEHTAa,
KOTOPOMY COOTBETCTBYET OFHETYHIUTENb (TEXHUYECKUE YCIIOBHUS,
CTaHJapT U T.1.);

KJIACChl TIOKApOB, KOTOPhIE MOTYT OBITh TOTYIIEHBI JTaHHBIM
OTHETYILUTENEM;

THUII, MapPKa 1 HOMUHAJIbHOE KOJIMYECTBO OTHETACUTEILHOTO BEIIECTBA;
Croco0 MPHUBENCHHS OTHETYIIUTENS B JIEUCTBHE B BUJE HECKOJIbKHUX
MMUKTOrPaMM (cxemaTU4ecKux n300paxeHuin), KOTOpBIE
MOCJIE0BATENbHO MOKA3bIBAIOT JIEUCTBUS, HEOOXOAUMBIE SISl PAaOOTHI
C OTHETYLIUTENEM;

NpeIoCTeperaone  Haamucu: 00  AIEKTPUYECKOM  OMacHOCTHU
(manpumep, «BHUMAHHME: He npumensats g TyLIEHUS
AIEKTPOOOOPYAOBaHUS  TOJ  HampsbkeHuem»,  «OTHeTYyHIUuTeNb
OPUTOACH IS TYWIEHUS TOXKapOB 3JIEKTPOOOOPYIOBAHUS O]
HamnpsbkeHreM He Oonee B ¢ paccTositHus HEe MEHee _ M»), O
tokcuyHoctu (Hampumep, «BHUMAHMUE: Boigenstonuecs mnpu
TYIIEHUW Ta3bl OMAaCHbl, OCOOECHHO B 3aMKHYTBIX O0BEMax»), O
BO3MO)XHOCTH OOMOpPOKEHHUSI TPU HUCHOJb30BAHUM  YIIIEKMCIOTHBIX
OTHETYIIUTENEH, O BO3MOXKHOCTM  BO3HUKHOBEHUS  pa3psioB
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CTaTHYECKOr0 3JIEKTPUYECTBA MPHU HCHOJIb30BAHUM YTIEKUCIOTHBIX U
MOPOIIKOBBIX OTHETYIIHUTENEH);

e JMana3oH TEMIEPATYp IKCIUTyaTaluu;

e palouee J1aBJIEHUE BBHITECHSIOLIEIO ra3a B OTHETYUIUTEE;

e yKazaHUe O JACHCTBUM, KOTOpPOE HEOOXOAMMO NPEINpPHUHSTH IOCIE
MPUMEHEHUSI OTHETYILIUTEIS;

e MecAIl U IO/l U3TOTOBJICHUS.

5.1.3.1. Boousie ocnemymumenu

Or"erymuTenyd MEepeHOCHbIE BOAHBIC MPEIHA3HAYCHBI I TYIICHUS
noXkapoB kiacca A (TBEpIbIC TOPIHOYME BEIIECTBA), a MPH HCIOJIb30BaHUHU
n00aBOK K BOJE TakKe W JUIA TYIICHHUS TOXKapoB KiaccoB B (skuumkue
roprouyue BemecTBa). [logo0HbIE OTHETYIIUTENN HE TIPUTOAHBI IS TYIICHUS
noxkapoB kimaccoB C (razoobpasnbie BemiectBa), D (Mmetauibl U
METaJUIOOPTAaHNYECKUE BEIIECTBA), U DJEKTPOYCTAHOBOK, HAXOMSIINXCS O
HaIPsHKCHUEM. TakTuko-TeXHHYECKHE XapaKTEPUCTHKU BOJTHBIX
OTHETYIIUTEJICH MpUBEACHBI B TaOIHIIC 2.
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Tabn. 2.2 TaKTHKO-TEXHHYECKUE XapaKTePUCTUK BOJHBIX OTHETYIIUTEICH

Hanmenosanue OB-1(3) 0OB-2(3) OB-3(3) OB-5(3) OB- OB- OB-
rapameTpoB “HumOyc” | “Humbyc” “Humbyc” “Hum0yc” 5(3)-b 5(3) 6(0)
Oruerymanias
CITOCOOHOCTH T10
TYILLEHUIO 0,3A; 1A; 2A; 3A; 1A,
MOJICJIBHOI'O oYara. 1B 21B 21B 34B 1A,5B | 14, 0B 34B
o Kjaccy A, 1o
kinaccy B, m
IlomHast macca
OTHETYIITUTENS, KT, 0,8 2,5 42 5,8 12,0 11,0 9,5
He Oonee
Jlmuna crpyn OTB, 3 3 3 3 35 3 3
M, HE MeHee '
IIponomxurenbHOCTD
nomaun OTB, c, He 5 10 10 10 33 30 30
MeHee
5.1.3.2. Tazoevble ocnemywiumenu
K T'a30BbIM OFHCTYIHI/ITGJISIM OTHOCATCA OFHCTYH_II/ITeJ'II/I

yraekucnotHsie (OY) u xnagonossie (0X).
5.1.3.2.1. Yenexucnomuvle ocnemyuwiumenu

B ropnoBuny OaisioHa BBUHYEHO 3allOPHO-IIYCKOBOE YCTPOWCTBO C
pactpyoom (or"erymmutean OVY-1, OV-2, OV-3), unu co muIiaHroM c

pactpyoom (oraerymmremu OY-4,0Y-5,0Y-6) (puc. 5).

PYYHbIE

Puc.5. Buasl yrileKMCIOTHBIX OTHETYIUTENIECH

NEPEABUXHbBIE

[IpyHOMO [EUCTBUSA YIJIEKMCIOTHOIO OTHETYLIMTENIS OCHOBAaH Ha
BBITECHEHUHM HaxXOIsIeics moJ H30BITOYHBIM AaBieHuemM 5,8 Mlla
VIIEKUCTOThl W3 OaJuloHa.
YCTPOMCTBA TUOKCU]T yIiiepoia o cCuGOHHOM TPYOKe MOCTYIAET K pacTpyoy

[Tpu
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(puc.6). Juokcuna yriiepoia W3 CHKUKEHHOTO COCTOSHHS TEPEXOIUT B
TBepJ0€ (CHErooOpa3zHoe) U €ro TemMIepaTypa pe3Ko MOHUKAETCS.

Janopuo-
nycxonoe
YCTPORCTRO

Pactpy®

Cudonnan
TpyGea

Japan
(Amyoxmcn
yrnepons)

Puc. 6. KoHCTpyKIIHS YTIIEKHCIOTHOTO OTHETYIIUTENS

[IpuBenenue B JENCTBUE YIIEKUCIOTHOIO OTHETYIIMTEIS.
[Ipy BO3HUMKHOBEHMHM MOXapa HEOOXOJUMO COpBaTh ILIOMOY C
OTHETYIINTENS, BBIACPHYTh YEKy, HANpaBUTh PacTpyd B CTOPOHY OTHS,

Ha)KaTh Ha phIYar 3alopHOro YCTPOMCTBA U MPHUCTYIHTH K TYIICHUIO MMOKapa
(puc. 2.7, 2.8).
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CHAT OTHETYWATENS Copeatk nnomby, Lnepumm pactpy6 ' Hanpaswte cTpy0
W NOAHECTH | BhIOEPHYTH | B FOPHIOHTANLHDE | JAPRAA WA OTOHb

Kowary | vexy ,,  nonowenwe
Y/ nowapa S | W HXATD
Ha puivar

|

|
Puc. 2.7. I[IpuBenenue B 1eCTBHE PYYHOTO YTIIEKUCIOTHOTO OTHETYIINTEIS
Homep | paIMaTLiBaET PRINHOBLIA Homep 2 cpuiBaer nnomby Howep | HanpaanneT pactpyb

PYKaB W BLIXOAMT HA NOINUMIO W NOBOPAYMBAET PLIYar Ha cebR Ha OroNL
TYWEHHA NOXAPA A0 OTXA38

Puc. 2.8. IlpuBenenue B AelicTBUE NEPEIBUIKHOIO YTIEKUCIOTHOIO OTHETY U TEIS

[Ipy TymeHuH 3JEKTPOYCTAHOBOK, HAXOMSIIMXCS IOJ HAIPSKEHUEM,
HE JOMYCKAaeTCs MOABOAUTH PAacTpyd Onmxke 2 M J0 AJICKTPOYCTAaHOBKHU U
wiaMeHu. Ilocne npuMeHeHUs OTHETYHIMTENs MOMELIEHHE HE0OX0IUMO
o0s3aTenbHO TpoBeTpUTh. HeoOxoaumo coOmogaTh OCTOPOKHOCTH IPH
BBINTYCKE YTJIEKUCIIOTHI U3 pacTpy0a, Tak Kak TEMIIEpaTypa ero moBepXHOCTH
nonmxkaercs (10 —/0 °C), mo3ToMy ruOKUil IUIAHT TOJDKEH UMETh PYUKY IS
3alIUTBl PYKH oOmeparopa OT MEepeoxJaxaeHusi. TaKTUKO-TEeXHUYECKHe

XapaKTEPUCTUKH  YIJEKHCIOTHBIX  OrHETYIIUTENCH  IpPEACTABIEHBI B
Tadn. 2.3.

Tabmn. 2.3 TakTUKO-TEeXHHUYECKHUE XapaKTePUCTHKHU YTIEKUCIOTHBIX OTHETYIIUTENeH

HammenoBaHue nmapamMeTpoB Oy-2 |0Yy-3 |0OY-5 |0OVYV-6 |0OY-8 | OY-10 | OY-20

OrmeTymamas cnocooHocTs, M | g 49 1949|108 | 108 |11 | 108 | 173
(6eH3un)

Kommuectso OTB 3apsxkeHHOro

1,4 2,1 3,5 4.2 5,6 7 14
B OTHETYIIUTEIb, KT
[lonHass Macca OrHeTymIMTENs, 6.2 76 135 14,5 20 30 50
KT, He OoJiee
Jmuna ctpyn OTB, M, He menee | 1,5 2,5 3 3 3 3 3
[IponoKUTENBHOCTh noaaqu 8 9 9 10 15 15 15

OTB, c, He MeHee
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5.1.3.2.2. Xnaoownosvie oenemywumenu

B XJ71aJ0HOBBIX OTHETYIIUTENSAX BBIMYCK OTHETACUTEIHHOTO BEIIECTBA
OCYIIECTBIIICTCS 4Yepe3 HacaJKy OaljoHa B BHUJIE a’pO30JIbHOM CTpyH,
COCTOSAIIEH M3  MEJKOAUCHEPCHBIX  Kamedb. [loaTomy  momoOHbIE
OTHETYILIUTEIN TaKXe Ha3bIBaloT a’spo3oibHbIMU (OA). Ecnu B XJ1a40HOBOM
OTHETYUIUTEJIE B KAayeCTBE OrHETACUTEIBHOTO BEIIECTBA MCHOJIb3YETCS
VIIEKUCTBIM ra3 W OpOMHUCTBIA 3TWJI, TO OH OO0O3HAuYaKTCAd Kak
yraekucnoTHo-oOpomatunioBeid  (OYB).  Hampumep,  orHeracuTelbHbBIC
BEIIECTBA YIJICKUCIOTHO-OpoMATHIIOBEIX orHerymmuTenei (OYB-3A, OVYb-
7A) cocrosT u3z 98% (mo macce) Opomuctoro 3Tuia u 2% YrJIeKUCIoThl ¢
no0aBkoit Bo3ayxa s co3nanus nasierus 0,86MIla mpu 20°C.

XJ1aJOHOBBIE OTHETYIIMTENN MO KOHCTPYKTUBHOMY HCIOJIHEHUIO U
BHEIIHEMY BHUJlY CXOXHU C YIJIEKUCIOTHBIMH. OTHETacUTENBHBIM COCTaBOM
Py HOPMAIBHBIX YCJOBHUSX 3aIOJIHAECTCS CTadbHOW OajloOH, BHYTPH
KOTOPOTO YCTaHOBJIEHa CU(OHHAs TPyOKa, BBEpXY — 3alopHas ToOJOBKa C
MyCKOBBIM YCTPOMCTBOM M pacmblIstomied Hacaakon (puc. 2.9). s
BbIOpOCA OTHETaCUTENBHOIO BEIIECTBA U3 OallIOHA B HEM cO3JaeTcs pabouee
JaBJICHUE BO3/lyXa, COCTaBIIiIOINIEe MpU HOpMmaibHoOU Temmeparype 0,8-0,9
MITa.
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Puc. 2.9. Xnanonossliii oruerymurens OYb-3A (OYbB-7A):1 — nyckoBoii pbruar; 2 —
3amopHasi roJI0BKa; 3 — pyKosTKa; 4 — KperieHue; 5 — 0aioH; 6 — KpOHIITEWH; 7 —
paclbUIMTENILHOE YCTPOMCTBO; 8 — MPEAOXPAaHUTEIIbHBIA KOJIMaK

[IpuBeneHne B 1€CTBUE XJIAJJIOHOBOTO OTHETYIIUTEIS.

Jiss pyuBEIcHUA B JICMCTBUE XJIQJIOHOBBIX OTHETYIIUTEJIEH WM WX
Pa3HOBUJIHOCTEN CIEAYyEeT IMOJHECTM MX 3a PY4YKy K ouary IMoxkapa H,
Ha)XMMasi Ha KHOIIKY WJIA pblYar 3aropHO-IYCKOBOIO YCTPOWCTBA, BCKPBIThH
MPEeIOXPaHUTEIHPHYI0O MEMOpaHy M HampaBUTh CTPYIO Ha Iiams. TaKTHUKO-
TEXHUYECKHE XapaKTEPUCTUKU YTJIEKACIIOTHBIX OTHETYIIUTEIEH
MIpeICTaBJICHbI B Ta0OI. 2.4.

Tabn 2.4. TakTHKO-TEXHHUYECKNE XapaKTEPUCTHK XJI1aIOHOBBIX OIHETYIIHTEIEH

HanmeHnoBaHue napaMeTpoB OYb O
-3A VB-7A
KonmaectBo OTB 3apspkeHHOTO B OTHETYITUTENb, KT 3,5 8,0
[TommHast Macca OTHETYIIUTENS, KT, HE OoJiee 2,6 4,3
Jmuna ctpyn OTB, M, He meHee 3-4 3-4
[TpopomxurensHocTs ogaun OTB, ¢, HE MeHee 40 40

5.1.3.3. Ilopowkoesie ocnemywiumenu
B 3aBucMMOCTM OT TPUMEHSIEMOr0 TIOpPOIIKA, IOPOIIKOBBIE

OTHCTYHIUTCIIN TMPCAHA3HAYCHBbI [JII TYIICHHUA IIOXKApOB  CIACAYIOIIUX
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kiaccoB: [1-2AIl (knaccwt A, B, C, E), [Tupant (knaccet A, B, C, E), ®enukc
ABC-7 (xmaccol A, B, C, E), I1® (xmacce A, B, C, E), [ICh-3 (xmaccer B, C,
E), IIXK (xnaccer B, C, D, E).

B ropnoBuHy OamyioHa BBHHYEHO 3allOPHOE  YCTPOWMCTBO C
WHANKATOPOM JaBieHus U cupoHHOM TpyOkoi. B 3aBucmmocTu oT Tuma
OTHETYIIUTENS B 3allOPHOE YCTPOMCTBO MOHTHPYETCS BBIXOJHAS TPYOKa C
pacTpyOoM wiud nuianr ¢ pactpyoom. IlpuHumn paOoThl OTHETYIIMTENS
OCHOBAaH Ha BBIXOJI€ OTHETYIIAIIEro MOpOIIKa K3 OauioHa, HaXOIALIErocs
o, pasiieanem 0,4 — 1,6 MIla.

5.1.3.3.1. [lopowxosvie ocnemyuiumenu 3aKayHbie.

PaGoumii Ta3 3akayaH HEMOCPEJICTBEHHO B KOPIYC OTHETYIIUTEIS
(puc.10). Tlpu cpabaTbiBaHMM 3aMOPHO-ITYCKOBOTO YCTPOWCTBA MOPOIIOK
BBITECHSIETCS Ta30M 10 CU(POHHOM TpyOKe B IIJIAHT U K CTBOJIY-HACaJKe WU
B coruio. Haxxnmasi Ha KypoK CTBOJIa, MOKHO MOAAaBaTh MOPOIIOK MOPLHUSIMHU.

JaN0pPHO-NYCRODOS
ycrpoRcTno

- CTLY D R.-A‘.fmm '
)

apna
{nopowon)

Puc.10. ITopormkoBbie OTHETYIINTENN 3aKayHbIe

5.1.3.3.2. Ilopowkosvie ocHemywumenu co 8CMPOEHHbIM UCMOYHUKOM
o0aeseHusl
[Ipu cpabaThiBaHWU 3aMOPHO-ITYCKOBOT'O YCTPOMCTBA TPOKAIBIBACTCS
3ariymika OayuioHa ¢ paboyuM razoM (yriaeKUCIOTHBIN ras, a3or) (puc. 11).
['a3 mo TpyOke TMOABOAA TIOCTYNMaeT B HWKHIOKD YacTh KOpITyca
OTHETYIIUTENS U CO3/1aeT M30BITOYHOE JAaBieHHE. [I0pOIIOK BEITECHAETCS TI0
cudOoHHON TPyOKE B IIJIAHT K CTBOITY.
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Puc.11. IloporikoBble OTHETYIIMTENN CO BCTPOEHHBIM HCTOYHUKOM JIaBJICHUS

[IpuBeneHue B 1eUCTBHUE MOPOLIKOBOI'O OTHETYILIUTEIIA.

[Ipy BO3HWKHOBEHHMM TIOXKapa HEOOXOIWMO COpBaTh IHIOMOY ¢
OTHETYIIUTENSI, BBIICPHYTh Y€Ky, HaIllPpaBUTh pacTpy0 B CTOPOHY OTHS,
HaXKaTh Ha pblYar 3alopHOro YCTPOUCTBA U MPUCTYIHUTH K TymieHuto. Criocod
MPUBEACHUE B JCHUCTBUE MOPOIIKOBOI'O OrHETYIIUTENS] TPUBEIACH Ha

puc. 2.12, 2.13.
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Hanpanute CONNO MNK Copsats nnomby, MPHCTYNHTL K TYWOHHIO
CTRON-HACAAKY BLIAGPHYTE YeKy noxapa
* Ha ovar
noxapa

NoaKATL phivar o oTxaa Hanpasure cTBON-Hacaaxy Yepes 5 cexynn
MK YAAPHTE NO KHONKE HA ovar noxapa NPUCTYNHTL

W HAXATH K TYWBHWIO

Ha Kypox noxapa

Puc. 13. IlpuBeaeHue B AeiiCTBUE NOPOLIKOBOTO OTHETYIIUTENS
CO BCTPOEHHBIM UCTOYHUKOM JaBJICHUS

Cnenyer oOpaTuTh BHMMaHHE Ha TO, YTO B CAMOM Hauaje TYIIEHUS
HENb3s CIUIIKOM OJIM3KO MOAXOJUTh K oOyary mo)kapa, TaKk Kak H3-3a
BBICOKOM CKOPOCTH IIOPOIIKOBOM CTPYM MPOUCXOAMT CHIIBHBIA IOACOC
(9KeKITus) BO3/ayXa, KOTOPBIM TOJILKO pa3ayBaeT miaMs Haj odarom. Kpome
TOr0, MPY TYIIEHUH C MAJIOTO PACCTOSIHUSI MOKET MTPOU30MTH pa3OpachiBaHHE
WM pa3OpBI3rUBaHUE TOPSIINX MATEPUaIOB MOIIHOW CTPYeH MOPOIIKa, YTO
MPUBEAET HE K TYIICHUIO, a K YBEJIWYCHUIO IUIOIAAM oOdara Ioxkapa.
[loaTOMYy Mpu HCHOIB30BAHUM TMOPOIIKOBBIX OTHETYIIUTENIEH HEOO0XOAMMO
YUYUTBIBATH YCIOBUS TYIICHUS MOKApa.

Jns TymieHust oyara mokapa ¢ OOJIBIIOr0 PacCTOSIHUS 11€1ecO00pa3Ho
WCIIOJIb30BATh  I[OPOLUKOBBIM  OTHETYLIUTEIb C  KOHUYECKOM  WIH
HWIAHAPUYECKON HACAJKOM, a ¢ MAJIOTO PACCTOSHUS — JIYUIIE HCIOIb30BaTh
OTHETYILIUTENL CO LIEJIEBOM HACAJIKOM, JAOIIEH IUIOCKYH PaCIIUPSIONIYIOCS
cTpyro. [Ipu ucnosp30BaHNM OTHETYLIUTENEN CO MIEJIEBOM HACAIKON MEHBIIIE
OMACHOCTh Pa3OpBI3TUBAHUSA TOPAIICH KUJIKOCTH WM paszjieTa MEIKUX
TOPSIIMX TBEPABIX YaCTUI[. OJTO OCOOEHHO aKTyaJlbHO TMpPHU TYIICHUH
MOPOIIKOB TOPAIIAX METALIOB. J[JIg TyllIEHUs MOXKapOB rOPSAIIUX METAIOB
HEOOXOAUMO MPUMEHSATh TMOPOIIKOBBIE OTHETYIIUTENH, OCHAIEHHBIX
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«YCTIOKOUTEIIEM» - YCTPOMCTBOM, IMO3BOJISIOMIUM CHHU3UTH CKOPOCTH TMOJAYN
OTHETYIIAIIETO COCTaBa M OCYIIECTBIIATH TYIICHHE METOJOM 3aCBIIIKH Oodara
nokapa M HM30JLSIIMA  TOPSIIEro MeTalla OT KHCIopojaa. TaKTHKO-
TEXHUYECKUE XapaKTEPUCTHKN YIIIEKACTIOTHBIX OTHETYIIHUTENCH
MpeACTaBJICHbI B TAOIHIIE 5.

Tabmn. 2.5 TakTUKO-TeXHHYECKHE XapaKTEPHUCTHK MOPOIIKOBBIX OTHETYIITHTENCH

Tun orHerymmrens

HaumenoBanune OIT | OIT | OIT | OII- | OII- ony | oy | o | oty | o
napaMeTpoB - - - 10(3 | 50(3 2 5 b | -10 | -50
13) | 2(3) | 5(3) | ) )

Ornerymanias
CHOCOGHOCTL,M2 0]’_4 Oé6 1:’37 452 | 732 | 0,7 281 | 39 | 452 | 6,2

(6eH3un)

Kommuectso OTB
3apsHKEHHOTO B 1 2 5 10 49 2 44 164 | 85 45

OrHCTYIHTCIIb, KI'

TTommas macca
oruerymmrens, kr, | 2,5 | 3,7 | 8,2 16 85 3,6 8,8 10 15 80

He 6oliee

Amana crpyn OTB, | 5| 5 | 35| 45 | 5 | 4 5 | 7 | 65 | 10

M, HE MECHEE

[TponomxuTensHOC
b momauu OTB, c, 6 6 10 13 25 8 10 12 15 24

HC MCHECC

5.1.3.4. Ilennvie ocnemywiumenu

[lenHple OTHETYIMIMTENW TNpEIHA3HAYCHBI MJI TYIICHUS TIOXKapoB
KjaccoB A (TBEpable Toproure BellecTBa), B (kuikue roprovyune BElIecTBa).
Henpuroausl my1st Tymenus noxapoB kiaccoB C (razoo0pa3Hbie BEIECTBA),
D (Metayibei W METAUIOOPraHUYECKHWE  BEIECTBA), a  TaKxke
3JIEKTPOYCTAHOBOK, HAXOAAIIUXCS IO HAMIPSKECHUEM.

5.1.3.4.1 Xumuuecxue neunvie ocnemywumenu (muna OXII)

KoHcTpykius XuMHU4YeCKUX TIEHHBIX OTHETYIIUTENCH MpecTaBieHa Ha
puc.14. Ilpu cpabarTbiBaHHM 3alIOPHO-ITYCKOBOI'O YCTPOWCTBA OTKPBIBAETCS
KJamaH CTakaHa, OCBOOOXIas BBIXOJ KHCIOTHOM YacTH OTrHETYIIAIIEro
BemiectBa. [Ipu mnepeBOpayMBaHUM OTHETYIIMTEIS] KHUCIOTAa W IIEJIOYb
BCTYIMAaIOT BO B3auMojeiicTBue. [Ipu BCTpSXMBaHUM peakivs YCKOPSETCS.
O0pa3syrorasics reHa MocTymaeT yepe3 HacalKy K odary moxkapa (puc. 2.14).
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JanopHo-
nyckosoe

PbIYAT ycTpoiicTeo

CrakaH
C KACNOTHOH
YACThID

LenouyHan
UacTb
(cmecs conu
M noHoobpa
30BaTENA

Puc. 2.14. XuMudecknuil IEHHBIH OTHETYIIUTENb

XHUMUYECKUE TTEHHbIE OIHETYIINUTEN MOJIEKAT 3apsAIKE KaKIbIA I'0J
HE3aBUCHMO OT TOrO, MCIOJB3YIOTCA OHM uiuM Her. K Hemocratkam
XUMUYECKUX TEHHBIX OTHETYIINUTENEH TaKkKe OTHOCUTCS HEOOXOAUMOCTh UX
NepeBOpaYMBaHUs Uil TPUBEACHUS B JEHCTBHE, OTCYTCTBHE THOKOro
IUIAHTa, OTCYTCTBHE BO3MOXXHOCTM HPEPBIBAHUS MOJAYHA OTHETYIIALIErO
BELICCTBA.

Crnoco6 npusenenue B aevictBue ornerymurens tuna OXII npusenen
Ha puc. 2.15.

Chate nnomby u nosepryTs
phbivar Ao oTxasa

MNepesepHyTs Hanpaenre
OMHETYWHTENS CTPYIO NEHb!
BROPX ANOM M Ha ONar NoXapa
HECKONLKO Pad

BCTPRXNYTh

Puc. 15. IlpuBenenue B AeiicTBUE XMMUYECKOTO IIEHHOT O OTHETYIIUTEIIS

C 1998 o xumuueckue neHHvle O2Hemywumenu, HPUBOOUMbBIE 8
Oelicmeue nymem UX NepesOpAvUBAHUs, 3anpewjaemcs. 8600UMb 8
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axcnayamayuro. OHU 00J10iCHbL OblMb 3aMeHeHbl Oonee 3ghhekmusHbIMU
OCHeMYWUmenamuy, mun KoOmopvlx Onpeoeisiemcs 6 3a8UCUMOCIU Om
B03MOIICHO20 KlACCA.

5.1.3.4.1. Bo3oywHo-nennvle ocnemywumenu (muna OBII)

[TpyHUMIT AEWCTBHUS BO3AYIIHO-TIEHHBIX OTHETYIIUTEIEH OCHOBAH Ha
BBITECHCHUHM pPacTBOpa IEHOOOpa3oBaresisi HU30BITOUYHBIM  JIaBJIECHUEM
pabodyero rasza (BO3MyX, a3OT, yIJIeKHCHblii ra3) (puc. 2.16). Ilpu
CpabaThIBaHUU 3aIMOPHO-TTYCKOBOTO YCTPOWCTBA MPOKAJIBIBACTCS 3ariyIika
OoaytoHa ¢ pabouuM razom. [lenooOpazoBaTesb BBIAABIMBACTCS Ta30M 4epe3
Kiananel u  cudoHHyro TpyOKy. B Hacamke meHooOpazoBartelb
MEePEMEINBACTCS C 3aCachlBa€MBIM BO3AyXoM, W oOpasyercs meHa. Ona
MOMaiaeT Ha TopsIlee BEIIECTBO, OXJIAXKIAET €ro U U30JUPYET OT KUCIOPOIa.
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Puc. 2.16. Bo3nyImHO-TI€HHBIH OTHETYIINTENb

Cnoco0 npuBenenus B AeiictBue or"erymmutens tuna OBII npusenen
Ha puc. 2.17.
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MPHETYNHTE K TYWEHHIO
noxapa

HanpasuTe Hacagky
Ha OMAr noxapa
W HAXATh HA Phbivar

Haxarb Ha pwvar
WK YAAPHTE NO KHONKE

I}

CHATb nnomby,
BbIACPHYTE YeKy

Puc. 2.17. IlpuBenenue B nelicTBHE BO3AYIIHO-TIEHHOTO OTHETY U TEIIS

TakTUKO-TEXHUYECKHE XapaKTEPUCTUKHU
OTHETYIIUTEJEH Ipe/icTaBlIeHbl B Ta0M. 2.6.

BO3AYHIIHO-TICHHBIX

Tabmn. 2.6 TakTUKO-TEXHUYECKHUE XapaKTePHUCTHKU BO3AYIIHO-TIEHHBIX

OTHETYIINTEEH
Tun oruerymmrens
HaunmenoBanue napamMeTpoB OBII- OBII- OBII- OBII- OBII-
5(3) 10 10(3) 50 100)
2
OrHerymamasi  CmocoOHOCTh, M 1,73 1,73 2.8 3.25 65
(6en3uH)
KomuecteBo OTB 3apsikeHHOro B 47 8 85 45 05
OTHETYUIMTEb, KT
ITonHas macca OrHeTyIIUTeNs, KT, He 9 15 16 80 148
Oonee
Jmna ctpyn OTB, M, He MeHee 3,5 3 3,5 6,5 6,5
[TponomxurensHocts mnopaun OTB, 30 40 40 2535 45-65
C, HE MEHee

5.1.4. Buibop, pazmeuienue u ucnonb308anue 0ZHemyuiumesnei

Bun,

KOJIMYCCTBO W MCCTAa pPasMCIICHUS ITICPBUYHBIX CPCACTB

MOKAPOTYLIEHUS ONPEACIIIOTCS B 3aBUCMMOCTH OT BHAA TOPHOYETO
I1apaMeTpoB
OKpY’Kalolllel cpeibl U PacHoIOKEHUs pabOYuX MECT OOCIYKUBAIOLIETO
nepcoHana. DPQPEKTUBHOCTh NPUMEHEHUSI OTHETYLIUTENIEeH B 3aBUCHUMOCTH
OT KJlacca IMo)Kapa M OTHETacUTENILHOIO BEIIecTBA OIpenensercs Mo Taod.

MaTepuania,

2.1.

O00BEMHO-TUIAHUPOBOYHBIX ~ PELICHHI
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Tab6n. 2.7. 3hPeKTHBHOCTh TPUMEHEHHUS OTHETYIIUTEICH B 3aBUCIMOCTH OT Kjlacca
1o)kapa U OTHETaCHTEIHHOTO BEIIECTBA

Ornerymmrenu

Kiace

noxapa Bonueie  |BosnymHo-meHHbIe IMopormKoBsie Vrnekuc- | Xnamgo-
P M |H C JIOTHBIC HOBBIC

A +++ |+ |[++ + ++ 2) n n

B i L ) ++1) T+t n "

C — - — — +++ B n

D — — — — +++3) _ _

E — — = — ++ +++4) ++

Ilpumeuanue: 3HaKOM «+++» OTMEUEHbI OrHETYLIUTENH, Haubosee 3 PpeKTuBHbIE
IpU TYLIEHUU IOXKapa JaHHOTO KJacca; «++» OTHETYIIMTENH, IPUTOJHbIE ISl TYLICHUS
noxXapa JJaHHOTO Kj1acca, «+» OrHeTYHIUTENN, HeIOCTaTOYHO 3P (EeKTUBHbIE NIPU TYLIEHUU
[oXkapa [JAHHOIO KJjacca; «—» OTHETYIIMTENH, HENPUTOAHbIE U1 TYILIEHUS IOXKapa
JnaHHOro kiacca. 1) Mcmonb3oBaHue pacTBOPOB (PTOPHMPOBAHHBIX IUIEHKOOOPa3yHOIUX
neHooOpa3oBaTenell noBbiaeT 3G PEKTUBHOCTh NEHHBIX OrHETYIIMTENeH (MpH TyLICHUU
noxapoB kiacca B) na 1-2 ctynenu. 2) [Ing ormerymmuTeneil, 3apsyKE€HHBIX MOPOIIKOM
tunia ABCE. 3) Jlna or"erymmresnei, 3apsyKE€HHBIX CICIHAIBHBIM TOPOIIKOM H
OCHAIIIEHHBIX  YCIIOKOUTEJIEM IMOpomikoBoi crpyu. 4) Kpome oruerymmrenei,
OCHAIIIEHHBIX METAJUINYECKUM AU(PYy30pOoM 1M MOAAYH YTIEKUCIOTHI Ha oYar noxapa.

B 00111€CTBEHHBIX 3[IJaHUSIX U COOPYKEHUSIX HA KAXKIOM ITaXe JTOJKHO
pa3MeIIaThCsl HE MEHEEe JIBYX MEPEHOCHBIX OTHETyIuTesne. OrHeTymuTenu
CJIEIYeT pacroiaratb Ha BUJIHBIX MECTax BOJU3U OT BBIXOJOB U3 TOMEIICHUM
Ha BbeIcCOTe He Oomee 1,35 M. Pa3smemnieHue TNEpBHYHBIX CPEJICTB
MOXKAPOTYIIEHUsT B KOPUAOpPaX, IMEPEeXoJax HE JTOJLKHO MNPENATCTBOBATH
0e30macHOi IBaKyaIuu JoJIeH.

PaccrossHre OT BO3MOXKHOrO Oyara Imo)kapa 0 MECTa pPa3MELICHHUs
OTHETYIIUTENS HE JOJDKHO TMpeBbImarh 20 M 171l OOIIECTBEHHBIX 3[aHUN H
coopyxennit; 30 M — g nomenienuit kareropuii A, b u B; 40 m — s
nomenieHui kareropuu I'; 70 M — 11 nomenieHuii kareropuu /.

Ha oObekTe MOMKHO OBITH OIpPEAENIeHO JUI0, OTBETCTBEHHOE 3a
npUOOpETeHHE, PEMOHT, COXPAaHHOCTh U TOTOBHOCTb K JIEHCTBUIO MIEPBUUHBIX
CPEACTB MOXapoTyuieHus. Kaxapli OrHeTymuTellb, YCTAHOBJICHHBIA Ha
00BEKTE, TOJKEH UMETh MOPSAIKOBBIH HOMEpP, HAHECEHHBIN Ha Koprnyc 0emnoil
Kpackoi. Ha Hero 3aBojsdT mnacmopT MO YCTaHOBJIEHHOW QopMe. Yuer
MPOBEPKU HAIMYUS M COCTOSIHUSL TIEPBUYHBIX CPEICTB MOXKAPOTYLICHUS
CJIEIyeT BECTH B CIICIIMAJIbHOM >XypHajie. OTHETYHIMTENN JIOJKHBI BCEraa
COIEP)KAThCA B HMCIPABHOM COCTOSIHUM, NEPUOAUYECKH OCMATPUBATHCH,
MPOBEPATHCA U CBOEBPEMEHHO MEPE3APSIAKATHCS.

He nomyckaercsi XxpaHeHue W IKCIUTyaTallds OTHETYIIUTeNeH 0e3 4eKu
U TJIOMOBI MPEANPUATUS-U3TOTOBUTENSI WM OpraHU3alliu, MPOU3BOASIICH

86




nepe3apsaKy. 3anpeniaeTcss BBIIOJIHATH JOObIE PEMOHTHBIE padOThl U
pa300pPKy OTHETYIIUTENIS PY HAJIMYWU JIaBJICHUS B KOPITYCE OTHETYIIUTES.
He nomyckaercss XpaHUTh OTHETYIIMTENH BOJM3M HarpeBaTeIbHBIX
MpUOOPOB U JIPYTUX UCTOYHUKOB TEILIA, T/I€ TEMIIEpaTypa MOKET ObITH BBIIIIE
50°C. He pomyckaercs NOpsMOE IONAJaHUE COINHEYHBIX Jyded Ipu
TPAHCIIOPTUPOBAHUH U XpaHEHUU. B 3umHee BpeMst (IIpu TeMIiepaType HUKe
l°C) OTHETYIIUTEIN HEOOXOAUMO XPaHUTh B OTAINIMBAEMBIX MIOMEIICHUSIX.

5.2. Aemomamuyeckue yCmano8Ku ROHCAPOMyUIeHuA
['oBopst 0 cpencTBax, MpUMEHSEMBIX JIJIsI TYIIEHHUS TIOXKApOB, HEIb3s HE
OTMETUTh TEHACHIIMIO WX MOCTENEHHOr0 Mepexoja Ha aBTOMATHYECKUN
pexxuM  paboTbl. OCHOBHBIM TPEUMYLIECTBOM aBTOMATHUYECKUX CHCTEM
MOXKAPOTYLIEHUS SIBISIETCS BO3ZMOXKHOCTb HEMOCPEICTBEHHO BO3/1€HCTBOBATH
HAa TIO)Kap B MECTE €ro BO3HUKHOBEHHS M, TaKUM o0Opa3oM, uzberaTth
pacnpocTpaHeHus IJIaMeHU U O0JIbIIero yiiepoa oT moxapa.
31aHKs JTOJDKHBI OBITH OCHAIEHBI AaBTOMAaTUYECKUMH YCTaHOBKAMHU
MOXKAPOTYIIEHUSI B Cy4asx, KOTJa JHUKBUJAIUSA TIOKapa TIEePBUYHBIMU
CpEICTBaMH TMOXKAPOTYIIIEHUsT HEBO3MOXHA, a TakXKe B Ciydasx, Korjaa
OOCITYXUBAIOIIMK  TEpPCOHANT  HAXOJUTCS B  3alUMIIAEMBIX  3AaHUIX
HEKPYIJIOCYTOUYHO. THI aBTOMAaTUYECKOM YCTAaHOBKH MOXApPOTYIICHUS, BH]
OTHETacUTENIbHOTO BEIIeCTBA M CIOCOO0 €ro mojaud B oOyar IMoxkapa
OIIPENIENSIFOTCS B 3aBHCHUMOCTH OT BHJa TOPIOYET0 MaTrepuaia, 00bEeMHO-
TUTAHWPOBOYHBIX PEIICHUH 3[aHMs], U TaPaMETPOB OKPYKAIOIICH CPeIbl.
YcTaHOBKM  MOXApOTYIICHHWs] aBTOMAaTUYECKH CpabaThIBAlOT —TMpU
MPEBBIIICHUN ONPEICICHHBIM (AaKTOPOM TIOXapa TOPOTOBBIX 3HAYCHUH B
3amumaeMo  3oHe. [logoOHBIE  yCTaHOBKM JOJDKHBI — OOECreuynBaTh
JOKQJIM3AIMI0 WM JIMKBHJAIMIO TOXapa Ha €ro Ha4dalbHOW CTaguu
BO3HUKHOBEHUS.  OTIMYMUTENHHOM  OCOOCHHOCTbIO  aBTOMATHYECKUX
YCTAaHOBOK  SIBJISIETCS  BHINIOJIHEHWE WMH  (YHKIIUA  aBTOMATHYECKOMN
IIO’KapHOW CUTHAJIM3ALUU.
[lpyHiun nedcTBUS aBTOMATUYECKHX YCTAHOBOK 3aKJIIOYaeTcs B
CIIEYIOIIEM:
e JlaTunku OOHAPY)KMBAIOT TOBBIIIEHUE TEMIIEPATyphl, HAJTUYHE OTHS
WM TbIMA.
e [IpuGopsl MPHUEMHO-KOHTPOJIBHBIE U YIPABICHHS, KOTOPhIE B CIydae
mo>kapa MoJIat0T CUTHAJ JJISl IBaKyallly IepcoHaia.
e BripabarbiBaeTcsi CUTHAN K 00€CTIEYCHUIO TEPMETHIHOCTH TTOMEIICHHS
(3aKpBIBAIOTCA BBITSKKH, BEHTHISIITAOHHBIE OTBEPCTHSA).
e BpIMyCcKaeTcsi OTHETACUTENIbHBIN COCTaB U MIPOBOJUTCS YEPE3 CUCTEMY
TpyO Ha HaCaJAKU-PACTIBUIUTEIIN.
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e PacnpumiTeny BbITYCKAIOT OTHEraCUTEIbHBINA COCTaB B TOMELIEHUE.

HaubGonpiee  pacmpocTpaHeHMEe B KadyecTBE  aABTOMATUYECKHUX
YCTaHOBOK MPUOOPENH CIPUHKIIEPHBIE U APEHUEPHBIE CUCTEMBI.

Cnpunknepuas cucmema OTHOCUTCS K ABTOMAaTHYECKUM CpPEICTBAM
TYIICHUSI TIOXKAPOB paclbuleHHOW Bojoil. CucremMa mpeacTaBisieT coOoM
TPpyOOITPOBOAHYIO BOJAOPA3BOSIIYIO CE€Th, CMOHTUPOBAHHYIO IO/ MOTOJIKOM
MOMEUIEHHUSI, B KOTOPON MOCTOSTHHO HaXOJIUTCS BoAa. MICTOUHMKOM MHUTaHUs
CETH BOJIOM MOXKET OBITh BOJOIPOBOJI, CIEIMajbHAs HACOCHAs YCTaHOBKA,
WJIM €MKOCTH, PacCIlOI0KEHHBIE Ha BBICOTE.

B Bomopa3zBojsiell ceTu COpUHKIEPHBIE OPOCUTENH, MPEIACTABICHHBIC

Ha puc. 2.18, BBUHUHUBAIOTCS B OTBEPCTUSI TPYO U pacroararoTcs Ha MOTOJIKE
Ha pacCTOsIHUSIX 3-4 M OJIMH OT JIPyroro ¢ pacueroM | crnpunHkiep Ha 9-12 Ve
IJIOIA/U TOJIA.

Puc. 2.18. Opocurenu cipuHKIEpHbIE

CrpuHKJIEpHBIE OPOCUTENN HMEIOT B CBOEU CTPYKTYpE CTEKISHHYIO
KOJIOOUKY, COACpXAIYl0 >KHJIKOCTh, PACHIMPSIONIYIOCS TPU HarpeBaHUH,
100 TJIaBKUK 3aMOK, KOTOPBIA 3alypaeT OTBEPCTHE Mojadd BoAabl. llpum
JIOCTHKEHUH TIOPOTOBOM TEMIIEpaTyphl pa3pyllaeTcsl CTEKJIAHHas Kojba
a0 pacruiaBisieTcsl JIETKOIUIaBKUM 3aMOK, BOJAA IOCTYHNaeT B TOJIOBKY,
yaapsieTcsi 0 po3eTKy U pazopsiruBaercsa. [Ipm sToM HaumHaOT padboTaTh
CIPUHKIIEPHBIE  OPOCHTENIM, PACHOJIOKEHHBIE  HETMOCPEICTBEHHO  HaJ
TOPSIIIUM OOBEKTOM.

CraB 3aMKa OJIOMPAETCs ¢ pacueToOM IJIABJICHUS TPU TeMIlepaTypax
72, 93, 141, 182°C. BwiOupaemble TemrmepaTypHbIE pa3pylIeHUs 3aMKa
JIOJDKHBI MIPEBBIIATh HOPMAJIBHYIO TEMIIEpaTypy BO31yxa B MOMEIICHUU Ha
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30-40°C. YyBCTBUTENBHBIN JJIEMEHT CIpPUHKIEpa cpabaTeiBaeT udepe3 2-3
MHUHYTHI C MOMEHTA JIOCTHXKEHUSI B TIOMEIICHUU TeMIIepaTypbl, Ha KOTOPYIO
PAacCUHUTaHO €ro JIEUCTBUE.

C BBOJOM B pabOTy CHOPUHKIECPHOM YCTAaHOBKM TIOTOK BOJbBI B
CHEIMATIBHOM OTBOJI€ TpPYObl MPHUBOAMT B JABUKEHUE KOHTPOJIBHO-
CUTHAJILHOE YCTPOMCTBO, OIIOBELIAIONIEE O BO3HMKHOBEHUHU II0XKapa.
[Ipekparienrie paboThl CUCTEMBI IPOU3BOIUTCS BPYUHYIO.

penuepnas cucmema, Kak U CIIPUHKIIEPHAs, OCYUIECTBIISIET TYIIECHUE
BOJIOM, TI0JIaBaeéMoOl W3 TPyOONpPOBOJMHON ceTH. B TpyOOmpoBOIHYIO CETh
BBEPHYTHl JPEHUYEpHl, HE UMEIOIIHNE 3aMUpPaAOIIMX 3aMKOB U BCeraa
OTKpBITBIE ISl BbIXona Bonbl (puc. 2.19). IMosTomMy momada u pacmbuieHue
BOJAbl  BO3MOXKHBI ~ TOJBKO  OZHOBPEMEHHO IO BCE  JIpEHYEpPHbIE
paclbUIMTENbHBIE TOJOBKU. [I[peHuepHas cucTeMa MNpUMEHSETCS A
TYIIEHUS! TI0KApOB MO BCEMY OObEMY MOMEUICHHs JMOO JOKaTU3aluu TOH
YacTM  MOMEIIEHUs, TJ€  BO3HHUKJIO  Bo3ropaHue. Jlokanuzanuio
OCYIIECTBIISIIOT IYTEM CO3JaHUsA, TaK HA3bIBAEMBIX, «3aBECY, IKPAHUPYIOIINX
TEIJIOBbIE MOTOKH, JbIM, TOKCHUYHBIC MPOAYKTHI TOPEHUS W HCKIIOYAOIIUX
pacripocTpaHeHHE MoXkapa U €ro OnacHbIX ()aKTOPOB 3a IMPEAEIbl BOJSHBIX
3aBec.

B KoHCTpyKIIMU ApeHyepa npeaycMaTpyuBaeTCs pO3eTKa WUIIM JIOMATKa,
IIPU COYIapEHUN ¢ KOTOPOU NMPOUCXOAUT PACIIBUIEHUE BOJBI.

Puc. 2.19. JIpenuep

N3roToBistoT JapeHYephl JIONATOYHOTO WM PO3ETOYHOIO THIA C
JTHaMEeTpOM BbIXOJHOrOo oTBepctusa 12, 7, 10 u 8 mm. PaccrosHue mexay
JIpeHYEepaMu, NpeIHa3HAYCHHbIC JUIsl TYIICHUS IUIONIQe, HE JIOJKHO
MPEBBIIIATH 3 M, @ MEXAY ApPEHYEpPaAaMU U CTEHAMHU WM MEPErOpoJKaMu —
1,5 M. PaccTosinue Mexay ApeH4YepaMu, MpeIHa3HAYCHHBIMU IS CO3daHUS
BOJISTHBIX 3aBEC, OMPEIENsieTCS U3 pacuera pacxoaa Bojabl, He MeHee 0,5 J1/cex
Ha 1 M MPUHBI OPOITIAEMON TIIOCKOCTH WJIM ITPOeEMa.
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BxiroueHue apeHYEepHONW CHCTEMBI MOXET MPOBOIUTHCS BPYYHYIO H
aBTOMaTHU4eCKH. B mepBoM ciydae BEIIECTBO MOAAETCS B TPYOOMPOBOIHYIO
CeTh OTKPhIBAHUEM BEHTHJIA. Bo BTOpOM cilydae — OTKPBITHEM CIEIUATBHOTO
KJIallaHa, YIPaBIIeMOro OT YCTPOHCTBA C DJICKTPUUYSCKUMH JAaTUUKAMU WITH
OT TPOCOBOTO YCTPOMCTBA C JIETKOIJIABKUMH 3aMKaMHU.

Texnuyeckue XapakTEPUCTHUKUA JPEHUYEPHBIX U CIPUHKIEPHBIX
OpOCHTENIeH TIpeICTaBICHBI B Ta0. 2.9.
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Tabu. 2.9. Texuuueckue XxapakKTEpUCTUKU CIPUHKIEPHBIX U JPEHYEPHBIX CUCTEM

TperepHbiii CnpuHKIEPHBIN
HanmenoBanue napamerpa I[pBFOIg-B3 CBI'ol2-
P68.B3

VY CIIOBHBIM HMaMETP BBIXOAHOI'O OTBEPCTHS, 12 12
MM
PaGouee [naBiieHWe Tiepes  OPOCHUTEJIEM 0.05 0,05
MuHUMansHOe, MIIa
3amuiraeMas IJIomanhb, He MeHeeM” 12,0 12,0
Cpenusis ZI/IHTeHCI/IBHOCTB OpOIIIEHUSI, HE 0.05 0.05
MeHee J1/M”¢C
Koaddunment pacxoaa Boabl, HE MEHEe 0,9 0,9
Bun temoBoro 3amka - © PaSPLIBHbIM

AJIEMEHTOM
HomunanpHas Ttemmeparypa cpabaThIBaHWS,
oC - 6843
YcaoBHOe Bpemsi cpabaTbiBaHusl, HE OoJiee ¢ - 300
Macca He O6onee, KT 0,06 0,06
["aGapuTHbIe pazMephl, MM: BBICOTA, IIIMPUHA 68x28x38 68x28x38

Haubonee pacnpocTpaHeHHBIM HaNpaBlI€HWEM B JIaHHOM cdepe

IIpOoaOJIKACT OCTaBaTbCA BOAAHOC

MOXKapOTYIIEHUE,

OCHOBHBIMH

AOCTOMHCTBAMHU KOTOPOI'O ABJIAIOTCA AOCTYIIHOCTBb, DKOJOIMYCCKasA YHCTOTa

n OTHOCHUTCJIBHO HCBBICOKAas1

croumoctb. Ho,

HECMOTpSA Ha HX

3 (HEKTUBHOCTH, YCTPOMCTBA PACHBUICHHUS BOJBI COBEPIICHHBIMU Ha3BaTh

HEJIb3sl, T.K. BOJIa TPUYUHSIET
MaTEePUAIbHBIX IIEHHOCTEM.

Cephe3HbI  ymepd MHOTUM
[TooToMy B KaudecTBe

BUIaM

OIrHETaCUTCIIBHOI'O

BCIICCTBA B CIIPUHKIICPHBIX YCTAHOBKAX MOI'YT HPHUMCHATHCA Ta30BbLIC
COCTaBhbI, 4 B IPCHUYCPHLIX YCTAHOBKAX — I'a30BbIC U IICHHBIC COCTABBI.

5.3. Cucmema nosxcapnoii cuznaiuzayuu
VYcenex NMUKBUJANMU TOXapa HA MPOU3BOJCTBE 3aBUCUT OT OBICTPOTHI
OIOBEIIICHUS TEepCcoHaja O ero Hawaje. (s 3Toro mcmosib3yeTcsl cucreMa

MOXAapHOM  CUTHAIM3ALUU — —

COBOKYITHOCTb

TCXHUYCCKUX

CPEJICTB,

MMPpCAHA3HAYCHHBIX IJIA 06Hapy>1<eH1/I;1 I[MoXKapa, IICpcaadr MH3BCHICHUA O
moxapc¢ MW BblJJAYWM KOMAHJA Ha BKIOYCHHUC aABTOMATHYCCKUX YCTAHOBOK

MO>KapOTYLIEHUS.

Cucrembl MOXKapHOW CUTHAIM3ALMK MOJAI0T CBETOBOW WIIM 3BYKOBOM
CUTHAJI 0 BOBHUKHOBEHHHM I0Xapa HA MPUEMHO-KOHTPOJIBHOE yCTPOMCTBO B
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MOMEIICHUH JEKYPHOIO MepCcOoHajda WM Ha CIEHHATbHBIE BBIHOCHBIE
YCTPOMCTBA OMOBELICHHUS.

OCHOBHBIM 3JIEMEHTOM IOKapPHOW CUTHAIM3ALUU SIBISIETCS MOXKAPHBIN
M3BeIlaTeNb — YCTPOUCTBO ISl (POPMUPOBAHUS CUTHAIIA O MOXKape.

VYerpolicTBa 3JIEKTPUYECKON CUTHAIM3AlMK pabOTal0T Ha MPUHIIMIE
BOCHPUATHS BXOJHOIO CHUTHAQJIA, XapakTep KOTOPOro  OIpEAeIsieTCs
NpU3HAKAMHU TOPEHMs: BBbIICJIIEHWEM TeIia, JbIMa, cBeTa. l[IpeoOpasys
BXOJHBIE CHUTHAJIbI, YCTPOWCTBA OCYLIECTBIISIIOT OOHApyXEHHE TOpPEHHS C
nepegadei HGOPMAIUU O MECTE €r0 BOSHUKHOBEHHS.

I[To cnocoOy JneWcTBUSL yCTPOMCTBA DJIGKTPUUECKOM  MOKapHOU
CUTHAIM3AlMK KJIACCU(UUUPYIOTCS Ha pYy4Hble (C PYYHBIM CIIOCOOOM
NIPUBEACHUS B JEHCTBUE) U aBTOMAaTUYECKUE (aBTOMAaTUYECKH PEarupyroT Ha
(bakTopsl, COMyTCTBYIOIINE MoKapy) (puc. 2.20).

UMNP-513-3

Puc. 20. ABromatnueckuii (MI1-212-5) u pyunoit (UI1P-513-3) u3Bematenu

Pyunbie nokapHble UM3BEIIATENM JOJDKHBI  YCTAaHABIMBATHCS B
JIOCTYIHBIX JJIsl UX BKJIIOUEHHS TP BOBHUKHOBEHUU TOXKapa MecTax. PydHoe
YCTPONCTBO TPEACTABISICT COOOM ammapaT ¢ OJHOW KHOMKOMW IOJ| CTEKIIOM,
KOTOpOE B CIy4yae Mmoxkapa, cjaenyer pa3ouTh, HaxXaTh KHONKY, U, OITYCTHB €€,
OKHMJIaTh OTBETHOTO CUTHaIa. M3BemiaTenb BKIIOYEH B CUCTEMY IPOBOJIHOM
MOXKapHOW CUTHAJIM3ALMKM W 4Yepe3 Hee CBSI3aH C JUCIETYEPCKUM IMYJIbTOM
MOYKAPHOM YacTH.

[Io Buay KOHTPOIMPYEMOrO MpHU3HAKA TMOXKapa aBTOMAaTUYECKUE
MO>KapHbIE W3BEILIATENN MTOAPA3AEISIIOTCS Ha'

o Tennosvie uzgewamenu (TH). TemyoBble W3BEIIATENM BKIIOYAIOTCS

IpU JOCTHKEHUU MAaKCUMAIbHOW 33/JIaHHOM TeMImepaTypbl (0OBIYHO

60, 80, 100°C), xapakTepu3ylollel Hayajgo Tokapa, a TaKxke MpHU

CKauKOOOpa3HOM TIOBBIIIIEHUU TEMIIEpaTypbl C  YCTAHOBJICHHOU

ckopocthto  Hapactanus 30°C/mun. Hactpoiika mnpousBoauTcs
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3apaHee, MpUYeM B TIEPBOM ciydae cpabaTbiBaHWE M3BEIIATEIS

JOJDKHO TPOUCXOIUTH TIPH TPEBBINICHUHA HOPMAIBHON JOMyCKAaeMOM

TEMIIEPATYPHI BO3/lyXa B IOMENIEHNU HE MeHee, yeM Ha 20°C.

o Jloimosvie  uzsewamenu  ([{M). B  ObIMOBBIX  HM3BEHIATEISAX
YyBCTBUTENILHBIN DJIEMEHT pearupyer Ha ocjabjieHuEe WM PacCesHHe
30HAUPYIOMIETO TOTOKAa  ONTHYECKOTO  M3IYYCHHUS  JIBIMOBBIMH
yacturiamu. CpabaThiBaHHE TaKWUX HM3BEIIATENCH MPOUCXOAUT depes
HECKOJIPKO CEKYHJI TOCJIe TIPOHUKHOBEHHS JIbIMa B HU3MEPHUTEIBHYIO
kamepy. JIbIM TIpr BO3HUKHOBEHHH TOPCHUS MPOSBISETCS TMEPBBIM, U
MO3TOMY JABIMOBOM HM3BEIIaTEh CpearupyeT Ha HEro Ha Oosee paHHUX
CTaJUsX TMOXKapa.

o (Csemosvle uzsewyamenu (CH). CBeTOBbIE U3BELIATENN TPUMEHSIOTCS B
MOMEIIEHUSIX C HOPMaJbHOW OCBEIICHHOCTBIO U JICUCTBYIOT TIO
NPUHIUAITY TPSIMONH BUAMUMOCTH OTHA. Ilpu MOSBICHWUM OTHS OHHU
cpabaTbIBalOT MTHOBEHHO, TMpeo0pa3ys €ero yibTpaduoIeTOBOE
U3Ty9ICHHE B DJICKTPUICCKUH TOK U MTO/1aBasi CUTHAI.

o KomOunupoBanusie uzBemiarenu (KN).

Boibop u mnpuMeHeHHE U3BeHIaTessl ONpeAesieTcs XapaKTepoM
BO3MOXXHOTO  TMOXKapa, KOHTPOIMPYEMOM IUIOMAABI0 M  YCIOBHSAMU
MIPOU3BOJICTBA.

TexHuyeckre xapakTepucTHKH aBromarudeckoro (MI1-212-5) wu
pyunoro (MITP-513-3) usBemareneit npeacrasieHsl B Ta0. 2.10.
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Ta6u. 2.10 Texuuueckrue XxapakKTEpUCTUKY aBTOMAaTUYECKUX U PYUHBIX U3BeIIaTenen

HaunmenoBanue napamerpa NIT 513-3 1 . 212-5
(IBIMOBOIN)
OITUKO-
[IpyuHUMD AeiicTBUSA AJIEKTPOKOHTAKTHBIN | JIIEKTPOHHBIN
TOYCUHBIN
OHeprusi BKIIIOUeHUs (yAapa MO CTEKIy JUIs 0.29 )
BBIJIAYH TPEBOXKHOTO coobmenus), JIx !
UyBCTBUTENEHOCTh  (YI€NbHAS ~ ONTHYECKAs
MJIOTHOCTH JIbIMA), 1b/M i 0,05..0,20
Hepaspymaromee ycwime (IPUIOKEHHOE K
CTeKJly W He TmpuBojsmiee K Bblgaue | 25
TPEBOXKHOTO coobmienus), H
NHepuroHHOCTD cpabaThIBaHUS, C - 5
Hanpspkenue B muanm nuieiida, B, He Oonee 30 -
Hampsokenne — nuranus  (OT  HMCTOYHMKA | 16. 24
MOCTOSIHHOT'O TOKa), B
B JKYPHOM
pexume — TZIIZ ne | ° ﬂemypH?M
Toxk notpebienus, MA, He Oolee MOTpeOJIsIET; g | POKUME = 0.2;
pexume "Iloxkap"- PG)KHMG,,
o5 [Toxap"-22
[I1K-2
"C2000-4", '
"Curuan-20", ggﬁjé ’
[1IIK, c koTopsIMU paboTaeT u3BeUIaTENb "Curnan-BK", ’
ITIC-3 IITK-2K,
HHK-21I/I p. YCHII-01JT w
Jp.
[unana3on pabouux temnepartyp, ° C -30...+55 -30...+60
100x61 (c
PO3ETKOM),
["abapuTHBIC pa3Mepbl, MM, He OoJee 100x100x40 210 (663
PO3ETKH)
230 (c
PO3ETKOM),
Macca, r, He O6oJee 200 210 (6e3
pO3ETKH)

M3Bemarenu dJIEKTPUYECKON IMOXKAPHOW CUTHAM3AUMU B 3IAHUAX U

COOPYKCHHUAX CICAYCT YCTAaHABJIMBATH CJICAYIOIIUM O6p&30M2

e Ui 31aHui Kareropuii A, b u B — cHapyxu 31aHUI y BBIXOJ0B Ha

paccrosHuM He Oosee yeM depes 50 m;

® Ha HAPYKHBIX YCTAaHOBKAaxX M OTKPBITBHIX CKJIagax kareropuii A, b u B
— 10 IEPUMETPY YCTaHOBKH, CKJIaja He Oosiee ueM uepes 100 wm;
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® Ha CKJaJax TOPIOYUX Ta30B, JIETKOBOCIUIAMEHSIOMIMXCSA W TOPIOYMX
KHUIKOCTEN — M0 MepuMeTpy oOBanoBaHusi He Oosiee yem uepe3 100
M;

® Ha CIMBOHAJIMBHBIX ACTaKaJaX CHKUKEHHBIX YIIEBOJOPOJHBIX Ta3oB,

JIETKOBOCIUJIAMEHSIOIINXCA M TOPHOYUX Kuakocted — yepe3 100 M, HO

HE MEHEe JBYX.

Pyunble mokapHble UW3BEHIaTENM HEOOXOAMMO  YCTaHABJIWBATH
HE3aBUCUMO OT HaJMYMsA W3BEIIATEIEM aBTOMATUYECKOM IMOKAPHOU
CUTHAJIM3ALIUH.

B 3pgaHusix W coopykeHUsX (KpomMe OKWIBIX JOMOB) MpuU
€IMHOBPEMEHHOM HaXOXJACHUM Ha dTaxke Oosiee 10 yenoBek qOKHA OBITH
NPEeIyCMOTPEHAa CHCTEMa OIOBEUICHUs Jioaed o mnoxape. [usg storo
UCIIONB3YIOTCS MOXkKapHble onosemarend. [[opsaok HUCmob30BaHUS CUCTEM
OIOBEIIEHUS JODKEH OBITh ONMPEEIeH B MHCTPYKIUAX MO UX KCIUTyaTalluu
U B IJIaHAX ABAKYyallU C YKAa3aHUEM JIMI], KOTOPhIE UMEIOT MPABO MPUBOJAUTH
CUCTEMBI B JielicTBUE. B 3/aHusIX, r/ie He TpeOYITCS TEXHUYECKUE CPElICTBA
OIOBEUIEHUS JIIOEH 0 MOXKape, pyKOBOAUTENb OOBEKTa JOJDKEH ONpPENETUTh
MOPSIIOK OIMOBEILEHUS JIFOJIEH O MOoKape U Ha3HAYUTh OTBETCTBEHHBIX 32 3TO
T
6. MeponpusiTusi, NMPOBOAMMbIE B OPraHU3amUsIX sl TOBbIIIEHUS

MOKAPHOIl 0€30MaACHOCTH
OO0mIre MoHATHSA:

looicapruass  npoghunakmuxa — MEpONPUATHS, TPOBOAUMBIE IS
MPEAOTBPAILCHUS MT0XapOB U B3PHIBOB HA NPEINPUATHH.

IIpomusonoorcapnolil pedxcum — NMpaBUIIA TIOBEACHUS JIIOJAEH, MOPSIOK
OpraHM3aluy MPOU3BOJICTBA U COAEPKAHUS MOMEIIEHUN, 00eCeunBaroIIne
MpenynpeKIeHne HapylmieHnid TpeOoBaHWI O€30MacHOCTH H  TYIICHHE
MO>KapoB.

Mepwr  nooicapnoti  b6ezonacHocmu — JEUCTBUA TO 0O0ECIEUYECHUIO
MOXKapHOW O€30MacHOCTH, B TOM UHCJIE 110 BBHITIOJHEHUIO TPeOOBaHUN
MOKapHOU 0€30MaCHOCTH.

Tpebosanusi noowcapHou 6e3onacHocmu — CHEUUAIbHBIE YCIOBUSA
COLIMAJIBHOTO M TEXHUYECKOTO XapakTepa, YCTAHOBJEHHbIE B IEJAX
oOecriedyeHUs  MOXapHOM  O€30MaCHOCTH  3aKOHOJATeIbCTBOM P,
HOPMAaTUBHBIMM JOKYMEHTAMH WJIM YIOJHOMOUYEHHBIM TOCYIapCTBOM
OpPTraHOM.

Mertoasl NPOTUBOACHCTBHS TMOXKAPY HA MNPEANPUATHH JEIATCS Ha
YMEHBIIAIONINE BEPOSITHOCTh BO3HUKHOBEHUS MoOKapa (MpodUIIaKTUYECKUE)
Y HEMOCPEACTBEHHO Ha 3alIUTY U CIIACEHUE JIFOACH OT OTHS.

6.1. Cucmema npedomepauieHus nOMHcapoe.
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Llenpro co3maHuss CUCTEM MPENOTBPAIICHUS I0XKAPOB  SBJSETCA
VCKJIFOYEHNE YCIIOBUM BO3HHKHOBEHMS NOXKApOB. VICKItOUEeHHME YCIOBUU
BO3HUKHOBEHUS II0KapOB  JOCTUTAETCA NPEIOTBPAIICHUEM  YCIOBUHI
oOpa3oBaHusi  roproYell  cpeapl  WIM ~ HCTOYHUKOB  3a)KUTaHMS.
[IpenoTBpaiienre 00pa3oBaHUsl TOPIOYUX CPE.

Uckmouenne ycimoBuid oOpa3oBaHUs TOpIOYEH  Cpeabl  MOXKET
o0ecreynBaThCs OJHUM WIIM HECKOJIBKUMU U3 CIAEAYIOUIUX CIIOCOOOB:

® [IPUMEHEHHUE HErOpIOYMX BEIIECTB U MAaTEPUAJIOB;

® OrpaHWYEHHE MACCHI UJIM 00bEMa FOPIOYMX BEIIECTB U MAaTEPUANIOB;

® UCIONb30BaHUE Hambosiee OE30MACHBIX CIMOCOOOB  pa3MEIICHUS
rOpPIOYHX BEIIECTB U MAaTEPUATIOB;

® Y30JSIUS TOpIOYEl cpeAbl OT UCTOYHUKOB 3a)KUT'aHMs (MPUMEHEHHE

M30JIMPOBAaHHBIX OTCEKOB, KaMep, KaOHH);

e [OJAJEep)KaHUE O€30MacHOW KOHLEHTpAalMM B CpEle OKHCIUTENS U

(WIH) TOPIOYUX BEIIECTB;

® I[IOHIKCHUE KOHLEHTpPAaUMU OKHUCIUTENs B TOpPIOYEN cpene B
3alUIIaeMOM 00bEME;
e [IOJJECPKAHME TEMIIEpaTypbl M JaBIEHUS Cpeabl Ha YpOBHE,

VCKJTFOYAIOIIEM pacIpOCTPAaHEHUE INIAMEHH;

e MEXaHM3alMs W aBTOMAaTH3alUs TEXHOJOTMYECKUX IPOLIECCOB,

CBSI3aHHBIX C 0OpalEHHEM rOPIOYUX BEUIECTB;

® YCTAaHOBKa  I0OXXapOOINAacHOro  00OpYyAOBaHHS B  OTHEJBHBIX
MOMEIICHMX WM HA OTKPBITHIX TUIOIIAIKAX;

® [PUMEHEHHE YCTPOWCTB 3alUThl IPOM3BOACTBEHHOIO 000PYAOBAHUA,
MCKJTIOYAIOIINUX BBIXOJ TOPIOYMX BEUIECTB B 00bEM IMOMELICHUS;

® yJaleHWe U3 T[OMENICHUH, TEXHOJOTHYEeCKOro 00OopyaoBaHMUs,

KOMMYHHUKALIMH, TI0KapOONACHBIX OTXOJ0B ITPOU3BOJICTBA, OTI0XKECHUN

IbUIY, ITyXa.

IIpenorBpamieHue MOSBIEHUA B TOPHOYEH Cpele HCTOYHHUKOB
3a)KUTaHUS.

HckiroueHne ycioBuii 0Opa3oBaHUs B TOPIOYEH Cpele MCTOYHUKOB
3a)KUTAaHUS MOXET JOCTUraThCsS OJHUM WM HECKOJBKMMH H3 CIEIYHOLIUX
CIOCOOOB:

® IPUMEHEHUE DJIEKTPOOOOPYAOBAHUSA, COOTBETCTBYIOIIEIO KJACCYy
MOKapOOMACHON U (WUJIM) B3pHIBOOMACHON 30HBI, KATETOPUHU U TPYIIIE
B3PBIBOOITACHON CMECH;

® [IPUMEHEHHWE B KOHCTPYKUMHU CPEACTB 3alUTHOIO OTKIIOYEHUS

AJIEKTPOYCTAHOBOK U APYTMX YCTPOMCTB, SIBISIOIIMXCS MCTOUHHKAMU

3a)KUTaHUS;
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® IIpUMCHEHUE 000py10BaHUs u PEXKUMOB IIPOBEICHUSA
TEXHOJIOTUYECKOT0 nporecca, VICKJIFOYAIOIINX oOpa3oBaHue
CTaTUYECKOTO JIEKTPUYECTBA;

® YCTPOWCTBO MOJIHME3AIINUTHl 3JaHUM, COOPYKEHUW, CTPOCHUU H
000py/10BaHMS;

e [QojJepkaHue  Oe30MacHOM  TemIeparypbl HarpeBa  BELIECTB,
MAaTEepUaJOB U IOBEPXHOCTEH, KOTOPBIE KOHTAKTUPYIOT C TOPHOYEHR
Cpenou;

® TMpPUMEHEHHWE WCKPOOE30MacHOr0 HWHCTPyMEHTa TMpu pabore cC
JIETKOBOCIIJIAM EHSFOILIMMHUCS KUAKOCTSIMU U TOPIOYMMU r'a3aMu;

® JIMKBUAALMS YCJIOBHM JJII CAMOBO3rOpaHusi 00OpallaloIuXcs BEUIECTB,
MAaTEPUAJIOB U U3IECITUM.

Ecnu moTeHIUaNbHBI HCTOYHUK 3aXKUTAHUS M TOPIOYYHO Cpeny
HEBO3MOKHO ITOJHOCTBIO HCKJIIOYHATH M3 TEXHOJIOTMYECKOrO IMpolecca, TO
JaHHOE OOOpyIOBaHME WM IOMEIICHHE, B KOTOPOM OHO pPa3MEILEHO,
JOJDKHO  OBITh  HAJAEXKHO  3alllMIICHO  aBapUMHBIM  OTKJIIOYEHHEM
000pyI0BaHMSI WITM CHAOXKEHO PA3IUYHBIMHA CUTHATU3ALIMSMHU.

6.2. Cucmembvt npOMUEONOIHCAPHOLL 3AUUNBL
Ilenpro co31aHUS CUCTEM IPOTUBOIIOKAPHOM 3aIUTHI  SBJISAETCS

3alUTa JIOJEH U UMYILECTBA OT BO3JEHCTBUS OMACHBIX (PAKTOPOB MOXKapa.
CriocoObl 3allMTHI JIIOIEH U UMYLIECTBA OT BO3ACHCTBUS OMACHBIX (aKTOPOB
M0Kapa MOTYT OBITh CJIEIYIOIIUMHU:

® [pUMEHEHHE 0O0BEMHO-TNIAHUPOBOYHBIX PELLIEHUI U CPENICTB, KOTOPHIE
OTPaHUBAIOT PACIIPOCTPAHEHUE MPOLECCA TOPEHUS 3a IPEIEIIbI 0Uara;

® YCTPOWMCTBO 3BaKyallMOHHBIX ITYTEH;

® YCTPONCTBO CUCTEM OOHAPYKEHHUS M0Kapa, ONOBELICHUS U
YIIPaBJICHUS dBaKyaluen JIFOAEH IPU MOKape;

® IIPUMEHEHUE CUCTEM KOJUIEKTUBHOM 3aIlMUThI U CPEICTB
VHAVBUAYAIbHON 3alUThI JIOAEH OT BO3IEHUCTBUS ONACHBIX (DaKTOPOB
1oKapa;

® [IPUMEHEHUE OCHOBHBIX CTPOUTEIbHBIX KOHCTPYKIUI C TpeOyeMbIMU
IIPEAEIIaMU OTHECTOMKOCTH;

® YCTPOMCTBO aBapUMHOI'O CIMBA I10KAPOOMACHBIX )KUIKOCTEH U
aBapUMHOIO CTPABJIMBAHUA I'OPIOYNX T'a30B U3 alnapaTypsl;

® YCTPOWCTBO CUCTEM NMPOTUBOB3PBIBHOM 3aIIUTHI HA TEXHOJIOTUYECKOM
000py/10BaHNH;

® [IPUMEHEHUE NEPBUYHBIX CPEJCTB MOKAPOTYILIECHHUS;

® [IPUMEHEHUE aBTOMAaTUYECKUX YCTAHOBOK MOKapOTYIIEHUS;

e OpraHu3auys IeATEeIbHOCTH NMOAPA3ACICHUN MOXKAPHON OXPaHBbl.
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Mepornpusitusi, 00ECHEeYMBAIOIIMX OrPAHUYEHHE PaCIpOCTpPaHEHUs
IIpoliecca TOPEHUs 3a IMPEAENBl O4ara ONPENEIIIOTCS MPOTHUBONOKAPHBIMU
pa3pblBaMM, OrHECTOMKOCTBIO 3JaHUN U COOPYXKCHUU U IPEACIIOM
OTHECTOMKOCTH.

OraecTtoMkocTh — 3TO CHOCOOHOCTb CTPOUTEIBHOM KOHCTPYKIIUU
CONPOTHUBIATHCS BO3JIEVCTBUIO BBICOKOW TEMIIEPATYPhI B YCIOBUSX MOXKapa U
BBITIOJIHATh TPU OSTOM CBOM OOBIYHBIC DKCIUTyaTallMOHHbIE (DYHKIIUHU.
OrHecTOMKOCTh XapaKTEepU3yeTcsi MPEAEIOM OTHECTOMKOCTH, KOTOPbIU
ornpeensiercss BpeMeHeM (B yacax) OT Hayaja WCMbITaHWS KOHCTPYKIMU Ha
OTHECTOMKOCTh JO MOMEHTa, IpPU KOTOPOM OHa TEpAeT CHOCOOHOCTh
COXpaHiITh Hecymme win orpaxnatomue ¢yakiuu. [lotepss Hecymen
CIOCOOHOCTH  OMpenensercs  OOpyIIeHWeM  KOHCTPYKLHH,  IOTeps
OrpakKJarolei crnocoOHOCTH — 00pa30BaHUEM B HECYIIUX KOHCTPYKIUSAX
TPEIIMH, Yepe3 KOTOPhlE B COCEAHUE IOMEIICHUS MOTYyT IIPOHHUKATH
MPOJIYKThI TOPEHUS U TIIIaM4.

OrsecToMkocTb ~ MOXET  OBbITh  MOBBIIIEHA  MPOMUTKOW  WJIU
MOBEPXHOCTHOM OOpaOOTKOM BOJHBIM PAacTBOPOM OrHE3alIUTHBIX COJEH,
MOBEPXHOCTHOM 00pabOTKOI OrHE3alUTHON KPackoil u JIp.

Jns Toro 4yToObl OrOHb HpPU MOKApPE HE PACHPOCTPAHSICS C OJHOrO
3IaHMS Ha APYroe, UX PACHOJIararoT Ha ONPENEIEHHOM PAaCCTOSHUU APYT OT
Jpyra, Ha3blBa€MOM IPOTUBOIIOKAPHBIM pa3pblBOM. JlIsi OrpaHuyeHus
pacupoCTpaHEeHUs noxkapa BHYTpH 3JTaHUS MPETHA3HAYCHBI
MPOTUBOIOKAPHBIE TIPErpajibl (CTEHBI, MEPEKPBITHS, IBEPH ).

TpeboBanusi k pa3pabOTKEe CXEM DOBaKyallUd JIIOJEH € TYyTAM
DBAKYyAaIUU.

Kaxnoe 3maHue, COOpyKEHHME WIM CTPOEHHE JOJDKHO HUMETh
ABaKyallMOHHBIC TIYTH i1 O€30macHOr0 BBIBOJA JIIOJICH B CiIydae
BO3HMKHOBEHUs1 Tmokapa. Ilpu pa3zpaboTke cxeM -5BaKyallMd JIOJKHbI
YUUTBIBAThCS OMAacHbIe (haKTOPbI, BO3ACHCTBYIOIIUE HA JIIOACH MpU MOXKape
WJIM B3pbIBE. B opranusanusx npu €IMHOBPEMEHHOM HAXOXJICHUU Ha ITAXKeE
6onee 10 yenoBek HOMKHBI OBITH pa3pabOTaHbl M HA BHUIHBIX MeECTax
BBIBEILICHBI IIJIaHBI HBAKYaIlUH JIt0JIeH B ciiydae moxkapa. [Ipu npeOpiBanuu Ha
staxke Oonee 50 dyenoBek JOKHA OBITH pa3paboTaHa HMHCTPYKIIMS,
OIIpENEIAIONIas MOPSIOK BAKYyallUH.

MakcumanbHOE paccTOsHUE OT HanboJee yIaleHHOro pabo4yero Mecra
JI0 3BAaKyallMOHHOI'O BBIXOJA ONPEAEISAETCS B 3aBUCUMOCTH OT KaTerOpuHU
MOMENIEHHUsI, HO HE JOJKHO mpeBbliath 100 M. Bece nBepu 3BakyallMOHHBIX
BBIXOIOB JOJDKHBI CBOOOJHO OTKpBIBaTbCA B CTOPOHY BbIXOAA U3
nomemiennii. [lpu mnpeObIBaHMM JIOJEH B TOMEIIEHWU JBEPH MOTYT
3aMUpaThCs JIMIIb HA BHYTPEHHHUE JIETKO OTKpBIBarOIIMeCs 3amnopel. [Ipn
paccTaHOBKE O0OOpYyIOBaHUS B TIOMEIICHUU [IOJDKHBI OBITh 00€CTICUEHBI
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ABaKyallMOHHBIC TPOXOAbI K JIECTHUYHBIM KIETKaM H JPYTUM TyTSIM
dBaKyallud. B  mpoemax  93BaKyallMOHHBIX  BBIXOJIOB  3allpeIiacTcs
YCTaHABJIMBATh Pa3/IBUKHBIE M MOJIBEMHO-OIYCKHBIE JBEPH, Bpallaroniuecs
JBEPH, TYPHUKETHI M JPYTHE TMPEAMETHI, MPEIATCTBYIONIUE CBOOOTHOMY
npoxoay JioAed. OObEeMHBIE  CaMOCBETAIIMECS 3HAKU  TOXKapHOU
0€30MacHOCTH C aBTOHOMHBIM NMHTAHHEM U OT JJIEKTPOCETH, MCIOJIb3yeMblIe
Ha TMyTSIX S3BaKyallud JOJDKHBI TIOCTOSHHO HAaxOJIWUTHCS B HCIPAaBHOM U
BKJIFOUEHHOM COCTOSIHUHU. DBaKyall[MOHHOE OCBEIICHUE JOJIKHO BKIIFOUATHCS
ABTOMATHYECKH TIPU MPEKPAIICHUH YJICKTPOIUTAHUS pab0UYero OCBEIICHHUS.

6.3. Ilpomueonoscapuslii pexcum
B kaxmoit opraHm3zanuy pacmopsSAUTEIbHBIM JOKYMEHTOM JOJIKEH

ObITh yYCTAHOBJIEH TIPOTHUBOMOXKAPHBI  PEKUM, KOTOPBIA  BKJIFOYACT
MIPOBEJICHUE CIIEAYIOIIUX MEPOIIPUSATUH:
e ompe/eneHrue U 000pyI0BaHUE MECTa JIsl KYPEHHUS;
e ompeneiceHUE MeCcTa M JOMYCTUMOTO KOJUYECTBA EAMHOBPEMEHHO
HAXOJSIIUXCS B TOMEILECHUSIX CBIPhs, MONyPaObpUKaTOB W TOTOBOM
MPOYKITUH;
® YCTAHOBJIEHUE TOPSAJKA YOOPKU TOPIOYUX OTXOJIOB M MbLIH, XPAHCHUS
MIPOMACIICHHOM CIEIOCKbI;
e ompeneicHUEe TOpsSAKa O00ECTOUYMBAHUS DIIEKTPOOOOPYIOBAHUS B
cllydae ToXapa 1 1o OKOHYaHUHU padoyero JH,
e ompeneieHUe TOPsSAKAa OCMOTpa M 3aKpHITHS TOMEIIEHUH TOcIie
OKOHYaHHUs padoThI;
® pCrIaMEHTUPOBAHHWE JICHCTBUS pPAOOTHUKOB TMpHU OOHApPYKEHUU
no’kapa,
e OMpeecHUE TIOPSAAKa W CpPOKa IPOXOXKICHUS IMPOTHUBOIIOKAPHOTO
WHCTPYKTaKAa W 3aHATUA IO TOKAPHO-TEXHUYECKOMY MHUHUMYMY, a
TaK)Ke Ha3HAUYCHHE OTBETCTBEHHBIX 32 X MIPOBENICHNUC;
e pa3paboTKa IJIaHOB IBAKYaIIUH.
6.4. Ilpasa u o0sa3anHOCMU pAOOMHUKA OP2AHU3AUUY
PaGotHuky opraHuzanuii Ha MPOU3BOJACTBE JOJKHBI COOIIOJATH
TpeOOBaHMSI TIOXKAPHOW OE30MacHOCTH, COOMIOAaTh W TMOJIEPKUBATH
MPOTUBOMOXKAPHBIM PEXUM, BBIIOIHATH MEPhl MPEIOCTOPOKHOCTH MPHU
UCIIOJIb30BaHUU o0opynoBaHus, MIPOBEICHUH pabor C
JICTKOBOCIJIAMEHSIOIIMMUCS ¥ TOPIOYMMH  BelIecTBaMH. B cioydae
oOHapy»XeHUs Mmokapa pabOTHUK JOHKEH COOOUTUTh O HEM PYKOBOJUTEIIO U
MIPUHATH BO3MOXKHBIC MEPBI K CITAaCCHHIO JTFOACH, MMYIIECTBA U JIUKBUIAIIAN
noskapa.

Bce paboTHUKYM opraHu3aliiii JOJDKHBI IOMYCKaThCA K paboTe TOJIBKO
MOCIIe TPOXOXKACHUS TPOTHBOMOKAPHOTO HMHCTpyKTaxa. lIpu m3MeHeHUU
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cnequuk paboThl HEOOXOAMMO MPOXOIUTH JONOJHHUTEIBHOE O00y4YeHUue
crocodam NpeaynpeKaeHUs U TYIIEHUs BO3MOKHBIX MOKapOB.

6.5. Pabomuuk oonscen 3namp:

® [IpaBUJIa NMOJIb30BAHUS JIEKTPOYCTAHOBKAMHM U 3JIEKTPONPUOOpaMUu;

® [IpaBWJIa XPaHEHUs JIESTKOBOCIIIIAMEHSOLINXCS BEILIECTB;

® [IOPAJIOK OMOBEIIECHHS U CXEMY 3BaKyalluu IPH MOXKape;

® MeCTa PACIOJIOKEHNS OTHETYIIUTENEH U IPYTrUX CPEACTB TYIUEHHUS

MOKapOB U MPaBUJIa MIOJIb30BAHUS UMH;
® CBOM O0S3aHHOCTH U IMOPSAIOK JSHCTBHI IIPH TOXKape.
OO0s13aHHOCTH PAOOTHUKA MO COOJIOJEHUIO TPeOOBaHUI MOXKAPHOU
0€30MacHOCTH JOJDKHBI OBITh OTPAKEHBI B UX JTOJDKHOCTHBIX MHCTPYKILHUSAX
WIM MHCTPYKLUSAX 0 OXpaHe TpyAda.
Bunel uHCTpykTaxell paOOTHMKOB IO MOXAapHOH O€30MacHOCTH Ha
IIPOU3BOJICTBE:
e BBOAHBIN IPOTUBOIIOKAPHBINA HHCTPYKTAXK MIPOBOAUTCS IIPU
oopmieHnn Ha padoTy.

e UHCTpyKTHpYyEMBIE TOKHBI 03HAKOMUTHCS:

— € YCTaHOBJIEHHBIM Ha 00BEKTE IPOTUBOIMOKAPHBIM PEKUMOM;

— € [I0XXapOONACHBIMH IPOU3BOACTBEHHBIMHU yYaCTKAMU;

— € BO3MOXXHBIMU IPUYMHAMH BO3HUKHOBEHHUS MMOXKAPOB U MEPAMH UX
IIPEeLYNPEKIACHUS;

— C IIPAaKTHUYECKUMHU JCHCTBUSAMH B CIy4ae BOZHUKHOBEHUS 10XKapa.
e [lepBUYHBIN NPOTUBOITOKAPHBIN MHCTPYKTAXK IPOBOJAUTCS:

— Ha paboyeM MecTe BHOBb MIPUHATOr0 pabOTHUKA;

— MIpH NepeMelleHuu pabOTHUKA U3 OJHOTIO 1ieXa B IPYToif;

— IpU NIEPEBOJIE HA APYTYIO TOJDKHOCTD, CIIELUATIBHOCTB;

— IpU U3MEHEHUU TEXHOJIOTMYECKOIO MPOLECCA U CTEIIEHU MTOKAPHOU
OIIACHOCTH B LIEXE.
e [Ipu nepBUYHOM MHCTPYKTAKE HEOOXOAUMO:

— II03HAKOMUTH paOOTHUKA C TIOKAPHOM ONACHOCTBIO LIEXA;

— YyKasaTb MeCTa KypeHHs], paCIIOJI0KEHUE TEXHUIECKUX CPEICTB
IIO’KAPOTYLIEHUS;

— IPOBEPUTH NPAKTUUECKUE ACUCTBUSA Ha CIIydail moxapa.
e [IOBTOpHBIN TPOTUBONIOKAPHBIA HHCTPYKTAXK IIPOBOIUATCS.
e BneouepenHol (BHEIIAHOBBIN ) MPOTUBOIIOKAPHBIN HHCTPYKTAXK

MPOBOAMUTCS:

— IpU BBEJICHUHU B JIEWCTBUE HOBBIX HOPM, MPABUJI, HHCTPYKLUN 110
no>kapHou 0e30MacHOCTH;
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— TIpPU U3MEHEHUHU TEXHOJIOTMYECKOTO MPOIECcca, 3aMEHE WIIN
MOJICpHU3AIIMKI 000pY10BaHMS,

— MpY U3MEHEHUU NMPUCTIOCOOJIEHUN U HHCTPYMEHTA, MaTEpUaJIOB,
BIIUSIIOIIMX HA MOYKAPHYIO0 0€30MaCHOCTb;

— Tpu TPpyOBIX HAPYIICHUSIX MTPABUII TTOKAPHOU OE30MaCHOCTH.

[leneBoif MHCTPYKTaXX MO MOXKapHOW O€30MacHOCTH MPOBOJUTCS B
Cllydae BBINIOJHEHUSI PA30BbIX pPA0OT, HANpPSIMyI0 HE CBSI3aHHBIX C
O0sI3aHHOCTAMHM PAa0OTHUKA TO CIHENMHAIBHOCTH (TIOTpy3Ka, BBITPY3Ka,
yOopka, pa3oBbie pabOTHl BHE MPEANPHUATHS, JTUKBUIALUS TOCIEICTBUN
aBapui, CTUXMUHBIX OCJCTBUN, MPOU3BOJACTBO OTHEBBIX U  HMHBIX
MOKapOOIAaCHBIX PadoT).

7. Tlopsinok neiicTBUIi MPU BOSHUKHOBEHUH MOKapa

TymuTe moxap CcaMOCTOATENTHHO I€JIECO00Pa3HO TOJBKO Ha €ro
paHHE# cTamuu mpu OOHAPYKEHWM 3arOpaHus, W B Cllydae YBEPEHHOCTH B
coOCTBEHHBIX cuiax. Eciu ¢ 3aropanueM He yJIajaoch CIPaBUTHCA B TEUCHUE
NEPBBIX HECKOJBKUX MUHYT, TO JajibHElIIas 60pp0a He TOJIBKO Oecrose3Ha,
HO ¥ CMEPTEJIHbHO OIacHa.

Jnst opranuzaiuu 60ps0ObI ¢ OrHEM HEOOXOJMMO 3HATh METOJBI €ro
JUKBUJAIMUA, KOTOPHIE OCHOBAHBI HA BBIMOJHEHUH CJICTYIOIIUX TPEOOBAHUIA:

® 3HaHUE OMacHBIX ()aKTOPOB, BOZHUKAIOIINX MPU TOPEHUU KOHKPETHBIX

BEILIECTB B MTPOU3BOJICTBEHHBIX YCIIOBUSX;

® MPaBWIbHBIN BEIOOP HEOOXOAUMBIX CPEJICTB OTHETYIIICHUS,
e >(dekTuBHBIC NSHCTBHUSA U COOIIIOICHIE Mep OC30IaCHOCTH.

B kaxpgonm opraHuzauuu = TOPSOOK  JCHCTBUM MPU  TOXKApE
OTIpesieNisieTCsl MHCTPYKIIMEH O MepaxX MPOTHBOMOXapHOW Oe3omacHocTu. B
WHCTPYKIIUSAX O MEPAX MOKAPHOU 0€30MaCHOCTH OTPAKACTCS:

— TIpaBuUJia BbI30Ba MOKAPHOM OXPaHBIL;

— TOPSAOK OTKIIFOUEHHUS BEHTHIALIMH U 3JIEKTPOOOOPYI0BAHMUS;

— TIpaBuUJIa IPUMEHEHHUS CPEJICTB NOKAPOTYILIEHUS U YCTAHOBOK MOKAPHOM
aBTOMATHUKHU;

— TOPSAOK aBapUITHONW OCTAaHOBKU TEXHOJIOTUYECKOT0 000PYI0BaHNUS;

— TIOPAZIOK 3BaKyallu TOPIOYUX BEHIECTB U MAaTE€PUAIbHBIX [IEHHOCTEH;

— TIOPAJIOK OCMOTpa W TPHUBEIACHUS B IMOXKApO- U B3PHIBOOE30IMACHOE
COCTOSTHUE BCEX MOMEIIECHUHN MPpeAnpusaTus (MoapasieycHus).

[Ipy oOHapyXeHUHM TMOXkKapa WM MPU3HAKOB TOPEHHS (3aJbIMIICHUS,
3amaxa rapu, MOBBIIIEHUS TEMIIEpaTypbl) B MPOU3BOJACTBEHHOM IOMEIICHUN
WM Ha TEPPUTOPUU MPEANPUATUS PAOOTHUK 00s3aH HEMEIJIEHHO COOOIIUTh
00 3TOM CBOEMY HEMOCPEICTBEHHOMY PYKOBOIUTENIO, & TOT — B MOXKAPHYIO
oxpany. IloxapHoil oxpaHe cooOmaercss aapec o00BEeKTa U MECTO
BO3HUKHOBEHUS moxapa. CooOIUTh OKApHOUM OXpaHe HEOOXOIUMO JaKe B
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TOM CIy4ae, eCJIi 3aropaHne JUKBUANPOBAHO COOCTBEHHBIMU crjiamMu. OTOHb
MOXXET OCTaThCS HE3aMEUYEHHBIM B CKPBITBIX MecTax (B IyCTOTax
JIEPEBSHHBIX NEPEKPHITUI U MEPErOPOOK, B UEPJaYHOM [TOMEILIEHUH U T. [1.),
W BIOCJEACTBUM TOpPEHHE MOXET BO300HOBUTHCS. Jlanee HeoOXomumo
INPUHATH TI0 BO3MOXXHOCTH MEpPHI M0 dBaKyalllH JIOACH, TYIICHUIO TToXKapa 1
COXPaHHOCTU MaTepUajbHbIX LICHHOCTEH.
PykoBoguTenu u JOMKHOCTHBIC JIMIIA, HA3HAYEHHBIE OTBETCTBEHHBIMU
3a obecreueHue nokapHo 0e30MacHOCTH B OpraHU3allid, MO0 MPHOBITUU K
MECTY MoKapa JOJKHBIL:
e B ciyyae Yrpo3bl XHU3HU JIIOJEH HEMEMJIEHHO OpraHu30BaTh HUX
CracaHue;
® TPOBEpPUTH BKJIIOYEHHE B pabOTy aBTOMAaTHYECKHUX CHCTEM
IPOTUBOIIOXKAPHOW  3alMTHl  (OMOBEIIEHUs JIIOJEH O IOXKape,
MOKapOTYIIEHUS, IPOTUBOABIMHON 3aILIUTHI);
® IIpU HEOOXOAMMOCTH OTKIIIOUUTH BJEKTPOIHEPTHIO (32 UCKIIOUEHUEM
CHCTEM  MPOTUBOMOXKAPHOM  3alUThl),  OCTAHOBUTH  paboTy
TPAHCIIOPTUPYIOLIUX YCTPOWCTB, arperaroB, amnmapaToB, MEPEKpPBITH
CBIPbEBBIE, T'a30BbIE, TAPOBBIEC U BOASIHBIC KOMMYHUKAIIMH, OCTAHOBUTH
paboTy cucTeM BEHTHWIALIWKA B aBapUHHOM W CMEXKHBIX C HUM
HNOMEIIEHUSX U Ip.;
® [IpeKpaTUTh Bce pabOThl B 3JaHUU (€CIM H3TO JONYCTHUMO IO
TEXHOJIOTUYECKOMY  MpOLECCy  MPOU3BOJCTBA), KpoMme  pador,
CBSI3aHHBIX C MEPONPHUATHUSIMU O JTUKBUIAIIUH TIOXKApa;
® yJanuTh 3a IMpelnesibl OMacHOW 30HBI BCEX pAaOOTHUKOB, HE
YYaCTBYIOIIUX B TYIICHUH MOXKAPa,;
® OCYILECTBUTH 00Il[ee PYKOBOACTBO MO TYIIEHHUIO MOXkapa (C y4eToM
cnenupuyecKux 0ocoOeHHOCTEN 00BEKTA) 10 IpUOBITUS
MoJIpa3iesiCHUs TIOKAPHON OXpaHbL;
® OJHOBPEMEHHO C TYIIEHUEM IIOXapa OPraHu30BaTh HBAKYallUI0 HU
3alIUTy MaTepUaIbHBIX LIEHHOCTEH;
® OpraHM30BaTh BCTpPEUy MOJpa3ACICHUIN MOKAPHOM OXpaHbI U OKa3aTh
MOMOIIIb B BBIOOpE KpaT4yaiIero myTu Juid Moabe3ia K ouary moxapa.
[To  mpuObITMM  NOXApHOrO  MOAPA3JEIECHUS  PYKOBOAUTEID
OpraHu3anud  HHQOPMHUPYET  PYKOBOAWUTENS  TYIIEHUS  MOXapa O
KOHCTPYKTHBHBIX ¥ TEXHOJOTHYECKHMX  OCOOEHHOCTAX  OOBEKTa,
NPUJIETAIOIUX CTPOCHUH U COOPYKEHHUH, KOJUYECTBE U I0KapOOIMACHBIX
CBOMCTBAaX XpPaHUMBIX W MPHUMEHIEMBIX BEIIECTB, MATCPUAIOB, WU3JICIHA H
JIPYTUX CBEIICHUAX, HEOOXOIUMBIX JJIsl YCTICITHON JTMKBUAAINH TTOXKapa.
Jlns npoBeneHNsT MEPONPUATUHN MO0 MPENYNIPEXACHUIO U JIMKBUAALUU
MOKapoB Ha TEPPUTOPUH TPEANPHUATHS OpraHu3yeTrcs JA0O0pOBOJIbHAS
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MOKapHasl JPYKWHA U3 YUCiIa pabOTHUKOB 3TOro npeanpuarus. [pyxuHa
MIPOXOAUT CHENUAIBHYK0 TOATOTOBKY M NEPHOAUYECKH YYacTBYeT B
KOMaH/IHO-IUTAaOHbBIX YUEHUSX 110 TYIICHUIO TI0XKapOB.

8. Mepnbl 6e30nacHOCTH MPH TYIIEHUH MOKapa
[Ipy nuKBUOAMKM MOXapa HEOOXOAUMO TOMHUTh M COOJIIOATh
CJIEIYIOIINE MEPbI O€30MacCHOCTH:

e 3ampemaercss TYUIUTh BOJOH WM BOJOCOJEpKAIIMMH BEIIECTBAMHU
ropsiiee 3JeKTpoo0OpyA0BaHKE, HAXOASIIEEC MO HAPSX)KEHUEM.

e He nmomyckaercss TymuTh BOAOM BEWIECTBA, MPU B3aUMOIECHMCTBUM C
KOTOPBIMHU BO3MOKHO 00pa30BaHMUE B3pbIBA WIH YCUJICHUE TOPEHHUS.

e 3ampemaercs TYHMIUTh B TOMEIICHUSIX TOpSIIME Ta3bl, OCOOEHHO
WCTEKAIOIIME IO/ JABJIECHUEM M3 annaparoB U TPyOOINpPOBOJOB, €CIH
OHH MOT'YT CO3JaTh B3PhIBOOIIACHBIE CMECHU C BO3YXOM.

e BckpeiBaTh U pa3dupaTh 3IEKTPHUUECKOE M Tra3oBoe 00OpYHAOBaHHE B
MOMEIICHUSX, TJ€ JEHCTBYET MOXkKap, JOIMYCKAETCS TOJBKO MOCIE €ro
o0ecTouMBaHMs M OTKJIIOYEHUs mnojgadu rasa. llpu pasbopke
00Opy/IOBaHMS HE JIONYCKAETCS HApYUIEHUE €r0 MOHTAXXHBIX CBS3EH U
3arpOMOXKJICHHE MyTell monaxofa K ropamuMm oObektaM. [opsmiee
AJIEKTPOOOOPYAOBaHUE /0 TNPUMEHEHHUS CPEICTB  OTHETYLIECHUS
JOJDKHO OTKJIFOYAThCsl OT MCTOYHUKOB HANPSXKEHUS C TOMOILBIO
KOMMYTAIIHOHHBIX ~ YCTPOHCTB  (pyOMJIbHUKH,  Pa3beIUHHUTEIH,
AJIEKTPOMArHUTHBIE WM MEXaHUYECKUE BBIKIIIOYATENH, MPOOOUYHbIE
npefoxpaHuTenn). Eciu  TakuM  CrocoOOM  CHSATHE HAIPSHKCHUS
HEBO3MOYXKHO, MPUOErarT K NoPazHOMY MEXaHUYECKOMY Pa3pyIICHUIO
MPOBOJAOB C TIOMOIIBIO OCHOBHBIX H30JUPYIOIMIMX CPEACTB (IIsd
Hanpspbkenus 10 1000B — HOXHUIIBI ¢ AUAIEKTPUYECKUMU PyUKaMU).
He npomyckaercs obOpe3anue wuium oOpyOaHHE MHOTOXHUIIBHBIX
MPOBOIOB U KaleJieH, a TakKe IPyNIOBbIX MPOBOIOB, MPOJIOKEHHBIX B
TpyOax.

e Tymenue mnoxapa B NOMEUICHUAX, TIAE€ MPUMEHSAIOTCA COCYAbL,
paboTarolmue MoJa JABJIECHUEM, BEIAETCS C IMPUMEHEHUEM Mep MO
OXJIQKJICHUIO COCYJIOB U MOHUKEHUIO B HUX JIaBJICHUS 10 O€30MacHbIX
BEJINYUH.

e B nomenieHusx, rae BeayTcs padoThl ¢ IPUMEHEHUEM PaJu0aKTUBHBIX
BEIIECTB, YYaCTHUKM OTHETYLIEHHUS O00s3aTeNbHO  OCHAIAIOTCA
CPEICTBAMH WHJIMBUAYAJIIbHOM PAaJMAallMOHHON 3alllUThl M MpUOOpaMu
JO3UMETPUYECKOro KOHTpousd. HeoOXoIMMo KOHTPOJIUPOBATH PEKUM
paboThl HA OTHETYIIEHUH: 0011lee BpeMs 3aHATOCTH, CBOEBPEMEHHOCTh
3aMEHbl OJHUX YYacCTHUKOB Apyrumu. Ecnaum moskap mpouzomien Ha
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YCTAaHOBKAX HMOHU3HMPYIOIIMX HW3JIY4EHHI (PEHTT€HOBCKHUE alIaparsl,
OeTaTpoHbl W Jp.), €ro TYyLIEHUWE JOJDKHO HPOU3BOJUTHCA C
co0JII0/IeHuEM TpeOOBAHUMN, YKa3aHHBIX JIJIS 3JIEKTPOYCTAHOBOK.

o Jlnsg TymieHus TOpSIIEW IpPEeBECHHBI M H3JCIUA M3 Hee Hambosee
yo0HO ¥ 3()PEKTUBHO MPUMEHSTH BOJAY B BUJIE KOMIAKTHOW CTPYH.
[Ipu 3TOM cTpyeil cHauana cOMBAIOT IUIaMsi BOKPYT odara ropeHus, a
3aTeM €€ HalpaBJsI0T Ha caM odar. lIppuHMMaroTcs Mepbsl IPOTHUB
pacrpocTpaHeHHsl TOpeHHMsT Ha OJM3 pacrlojOXKEHHBbIE CropaeMble
MaTepHalibl, IyTeM UX MEPUOJINYECKOr0 CMauuBaHUSI.

e Bo Bcex cnydasgx TOpeHHSI IKUAKOCTEH CIIEAyeT MPUMEHSTh
OTHETYUIIMTENM, TMECOK, IOKphIBajda, mneHy. Eciu  KUIKOCTbH
COJIEPIKUTCSA B EMKOCTH, CTPYsI IIEHBI HANIPABIIAETCSA HA TIOBEPXHOCTD €€
CTEHKM, a TMpU TYLICHUU PATUTON IKUAKOCTU OTHETYILIECHUE
MIPOU3BOJUTCS BO3JCHCTBHEM CTPYU OT KpaeB MPOIUTON MacChl K €€
LEHTPY.

e [lpu TymieHnH moxkapa MOAXOIWUTHh K O4ary TOpeHUs HEOOXOAMMO C
HABETPEHHOW CTOPOHBI (UTOOBI BETEp WM BO3AYIIHBIA MOTOK OWI B
CIMHY) Ha pacCTOSHUE HE MEHbIIE MUHUMAIbHON [UIMHBI CTPYH
3apsija OrHETYIIAIIEro BellecTBa (BEIMYMHa KOTOPOM yKa3bIBaeTCs Ha
ATUKETKE oOoruerymwuresns). HeoOXoauMO yduThIBaTh, YTO CHUJIBHBIN
BETEp MeEIIaeT TYUIEHUIO, CHOCS C o4yara TOPEHHsI OTHETyIIallee
BEUIECTBO, M  MHTeHcuuuupyer ropenue. Ilpu  TymeHuu
AIIEKTPOYCTAHOBOK, HAXOJALIMXCS IOJ  HANpsDKEHUEM,  HEJb3s
MOJITHOCUTH OTHETYIIUTEINb OJInXkKe, ueM Ha 1MeTp.

[Ipy HaxXOoXJAEHUH B MOMEILIEHUH, TJI€ BO3HHMK MOXKap, HEOOXOAUMO
BBITIOJIHATH CJIEAYIOIINE MEPBI PEAOCTOPOKHOCTH:

e [lpum »sBakyauuum mOA€d B 3aJbIMJICHHBIX ITOMELICHUSAX CJIEIYET
MEePEeBUTaThCA BIOJIb CTEH Onmxke K okHam. HyxHO 00s3aTenbHO
3alIOMHUTh MApUIPYT JBWKEHHUS II0 XapaKTEPHBIM IpPEIMETaM,
npuMeTaM,  YUCIy  IOBOPOTOB,  IUIAHMPOBKE  IOMELIECHUH,
000PY/10BaHHUIO.

e JlBepu B 3aJbIMJICHHOM IOMEIIEHUH CJIEIYET OTKPBIBATH OCTOPOYKHO,
4TOOBI M30€XKaTh BCHBIIIKA TUIAMEHH OT OBICTPOTO MPUTOKA BO3AYXA.
B cunbHO 3abIMJIEHHOM NTOMENIEHUN HY>KHO JBUTATHCS MOJI3KOM WIIU
NPUTHYBLUIUCH K TOJY, JJIsl 3aIMTHl OT YrapHOro rasa HCIOJb30BaTh
YBJIQKHEHHYIO TKaHb (IUIATOK, PYKaB).

e [lpu cmacenun moned W3 TOPSIIMX 3JAHUN, MPEXKIE YEM BOWTH B
ropsiiee IOMEIICHHUE, CIEIYET HAaKpPbITbCS C TOJOBOW MOKPBIM
MOKPBIBAJIOM, TIOJIOTHOM U T. TI.
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e Ecmu Ha mocTpamaBieM 3aropeiiach OJIeK1a, HEOOXOIUMO JTHOOBIM
CIIOCOOOM YCTPaHHTh KOHTAKT OJIC)KIBI C BO3MYXOM (HaKpBITh IUIaMS
IJIOTHOM TKaHBIO, CJIEAYET yImacTh Ha 3eMJII0 M KaTaThCs B Pas3HbBIC
CTOPOHBI, 3aCHITTAHKE TIJIAMEHH 3eMJICH WU TIECCKOM ) HUIM COUTH IIaMs
CTpPYyEU BOJBI.

e B cnywae pa3BuTHg MacmTaOHOro TmoXxapa JIg oOecredeHus
0€30MacHOCTH MCHOJB3YIOTCS CPEJCTBA WHIWBUIYaJIbHOW 3aIlUTHI:
pecIMpaTopbl HWJIM  YBIIA&XXHEHHBIC MAacCKH, TIPOTHBOTa3bl, OYKH,
Ope3eHTOBBIE KYPTKH, OTHE3AIUTHBIE KOCTIOMBI.

KOHTPOJIBHBIE BOIIPOCHI

=l A\

o

7.
8.

9.

[Toxkap. [loxxapHast u B3pbIBHAsi 6€30M1aCHOCTb.

JluHaMKKa pa3BUTHSA M10XKapa U KJIACCU(PUKALUS TOKAPOB.

I'opeHne BemecTs.

Knaccuduxanus TeXHOIOIMUECKUN Cpel, 30H, 3aHUN U MOMEIIEHUN 110
B3pBIBO- U MOKAPHOU O€30MaCHOCTH.

OrneracuTenbHbIE BEIIECTBA.

[TocnenoBaTenbHOCTh JIEHCTBUN MNpU TYUIEHHHM 3JIEKTPOOOOPYIOBaHMUS,
HaxOIALIETOCs 10 HAIIPSIKEHUEM.

IlepBruHBIE CpEACTBA MOKAPOTYLICHHUS.

Boansie ormerymmreny.

['a30BbIE OTHETYIIUTENH.

10.ITopo1iKOBbIE OTHETYIIUTEINH.

11.IleHHBIE OTHETYLIUTEIN.

12.IlpaBuna BeIOOpa, pa3MENIEHUS! U UCIIOJIb30BAHUSI OTHETYILIUTETIS.
13.ABTOMaTHYECKHE CPEICTBA MTOKAPOTYILICHHUS.

14.Cuctembl OXKAPHON CUTHATU3ALUH.

15.MeponpusTusi, IpOBOJUMBIE B OPraHU3ALMSIX JUIs MOBBIILIEHUS [10KapHOU

0€30ITaCHOCTH.

16.ITopsimok AeiicTBUM TPy BOSHUKHOBEHHH TTOXKapa.
17.Mepsbl 6€3011aCHOCTH TPH TYIICHUH TTOXKapa.
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NCCIENOBAHUE MUKPOK/IUMATA
HPOU3BOACTBEHHBIX IOMEINEHUHA

IEJTb

Equation Chapter (Next) Section 1OmnpenencHue mnapaMeTpoB
MUKPOKJIMMATa Ha pa6oqu MCCTC H HX OLOCHKa II0 HOPMAaTHBHBIM
JTOKYMCHTaM.

OCHOBHBIE TEOPETUYECKHUE MMOJOXEHUA

MuKpoKIuMaT TPOU3BOJICTBEHHBIX MOMEIIEHUN — KIIMMAT BHYTPEHHEN
Cpenbl JITUX IOMEUICHUH, KOTOPBIM OIpeaenseTcs IeUCTBYIOIMMHU Ha
OpPraHM3M 4YeJOBEeKa COYETAHMSIMU TEMIIepaTyphl, BJIAXKHOCTH U CKOPOCTHU
JBIDKEHUS BO3/AyXa, a Tak)Ke€ HMHTEHCUBHOCTU TEIUIOBOTO H3JIYYEHHUS OT
HAarpeTbIX NOBEPXHOCTEM.

BiaxxHOCTh BO3lyXa — COAEP)KAHME B BO3JAYyXE BOJSIHOIO Mapa.
A6comoTHas BraxsHocth W — Macca BOAsHOrO mapa B | M° Bosmyxa.
MakcumanbHasi BIaXHOCTh F — macca BOASIHOTO Mapa, KOTOPbIA MOXKET
HACHITHTH 1 M° BO3QyXxa mpu HaHHON Temmeparype. OTHOCHTEIbHAS
BJIQKHOCTh R — 3TO OTHOIIEHNE a0COIOTHOM BIAXKHOCTH K MaKCHUMAaJIbHOIA.

VYkazaHHbIE MapaMeTPbl — KK/IbII B OTAETBHOCTH U B COBOKYITHOCTH —
OKa3bIBAIOT 3HAUYMTEIHHOE BIIMSHHE HAa pabOTOCIOCOOHOCTh YEJIOBEKa, €ro
CaMO4YyBCTBUE W 370poBbe. [Ipu ompenesieHHbIX WX 3HAYEHUSAX YEJOBEK
UCTIBITHIBAET COCTOSIHME  TEIUIOBOIO  KOMQOpTa, UYTO CIOCOOCTBYET
MOBBIIICHUIO MPOU3BOAUTEIBHOCTH TPYAQ, NPEIYIPEKICHUIO MPOCTYAHBIX
3a00JIeBaHUM. U, Hao000pOT, HeOJIaronpusTHoIC 3HA4YCHUS
MUKPOKIMMATAYECKUX T[OKa3aTejel MOryT CTaTh HNPUYUHON CHUXKEHUS
NPOM3BOACTBEHHBIX I[OKa3aTrene B  paboTe, TMpPHUBECTH K TaKuM
3a00JIeBaHUAM PAOOTAIONIMX KaK pa3iudHble (JOPMBbI MPOCTY/IbI, PATUKYIIHT,
XPOHUYECKUN OPOHXUT, TOHZWLIUT U Ap. Meponpusitus Mo JTOBEICHUIO
MUKPOKJIUMAaTUYECKUX  TOKa3aTeled A0  HOPMATUBHBIX  3HAYEHUU
BKJIFOYAIOTCS] B KOMIUIEKCHBIE TIJIaHbI NPEANPUITUI 110 OXpaHe TPya.

JInst co3nanust OnaronpusiTHBIX YCIOBHM palOOThl, COOTBETCTBYIOIIUX
(bU3HOTIOTMYECKUM MOTPEOHOCTSAM YEJIOBEYECKOTO OpraHu3Ma, CaHUTapHbIC
HOPMbI YCTAHABJIMBAIOT ONTUMAJIbHBIE U JIOMYCTUMbIE METEOPOJOTHUECKUE
ycioBusi B pabodeidt 30He mnomernieHus. Pabouas 30Ha oOrpaHuuMBaeTCs
BBICOTOM 2,2 M HaJ YpPOBHEM I10J1a, T/Ie HaxoauTcs padodee mecto. [Ipu aTom
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HOPMUPYIOTCSI: TEMIIepaTypa, OTHOCHUTENbHAs BIAXKHOCTh M CKOPOCTbH
nekeHus Bozayxa (CanlluH 2.2.4.548 — 96).
HopMmbl yauThIBaioT:
1) Bpems roga — xononublid ¥ nepexoansiid (+10 °C u HMXKeE), TErIbIi
(+10 °C u BbIIIE) TEPHOIBI;
2) KaTeropuio padboT — JIerKasi, CpeIHEeH TSKECTH U Tshkenas (tadi. 3.1);
3) XapakTepUCTUKY MOMEIICHUS 110 TEIJIOBOMY O0TyYCHHIO.
Knaccudukamuss paboT MO KaTeropuu THKECTH OMNpeAeNseTcs IIo
3aTpaurBaeMoil paOOTHUKAMU SHEPTUU U MpUBeeHa B Tabi. 3.1.

Ta6u. 3.1 Knaccuduxkarus padot o tsoxectu (CaunlluH 2.2.4.548-96)

duznueckue

Kareropus pa6ot XapakTepucTuka padoT 9HEPro3aTparhl,
Bt

Pa6oTel, mpou3BOANMBIE CHUJISL, CTOS
WM CBSI3aHHBIE C X000, HO HE

TpeOyIOIME CHCTEMAaTHYECKOT 0 <174
(U3HYECKOro HAMPSHKECHUSI UITH

TIOHSITHSI ¥ TIEPEHOCKHU TSIKECTEH.

Jlérkas
(xaTeropus 10)

PaboTel, cBI3aHHBIE C TOCTOSIHHOMN

CpenHen TsKecTH X0A600H, BEITTOJIHSIEMEIE CTOS UJIN 175-232
(xaTeropus 2a) CHJIsI, HO HEe TpeOyrolmue
MIEPEM ECILICHHUS] TSKECTEM.
Cpenneil TsKeCTH PaboTsl, cBsI3aHHBIE C TEPEHOCKOM 233-290
(xaTeropus 20) Tsoxected 10 10 kr, 1 Xoap00H.

PaboThI, CBA3aHHEIE C
CUCTEMATHYECKUM HaIPSKEHHUEM, B
Tsoxénas YaCTHOCTH, C IIOCTOSHHBIM

. >290
(xareropus 3) MEPEABUKEHUEM U TIEPEHOCKON
3HAYUTENBHBIX (CBBINIE 10KT)
TSYKECTEM.
OntumajbHbIe MHUKPOKIIMMATHYCCKHEC YCJI0BUA — COUYCTaHUuC

napaMeTpoB KJIMMara, KOTOpbIC IPH JJIUTCILHOM H CHCTEMAaTHYECKOM
BO3JICHCTBMM Ha 4YeJIOBeKa OOCCICUYMBAIOT COXPAHCHHWE HOPMAILHOTO
(GYHKIIMOHAJIBHOIO M TEIUIOBOTO COCTOSHHUS OpraHu3Ma 0e3 HampsKeHHs
peakiuii TepMmoperyisaiuu. OHM 00€CIeYnBAIOT OIIYIICHHE TEIJIOBOTO
komMpopTa W  CO3MAOT  NPEINOCBUIKM  JUIS  BBICOKOTO  YPOBHS
paboTOCIIOCOOHOCTH.

JlomycTUMble  MUKPOKJIMMATUYCCKHUE  YCJIOBHS —  COYCTAHHE
napaMeTpoB MUKPOKJIMMAaTa, KOTOPBIC MPU JJTUTSILHOM U CHCTEMaTHYCCKOM
BO3JICHCTBUM Ha 4YEJIOBCKA MOIYT BBI3BaTh MPEXOIANIUE M OBICTPO
HOPMAJIM3YIONIUECS M3MEHECHUS (YHKIIMOHAJIBHOTO M TEIJIOBOTO COCTOSHUS
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OpraHu3Ma W HaMpsDKEHUS PEeaKkIUil TepMOPETyJSIUuU, HE BBIXOASIINE 3a
npeaenbl GU3HOIOTHUYEeCKUX MPUCTIOCOOUTENBHBIX BO3MOXKHOCTeH. [Ipu aTOoM
HE BO3HMKAET MOBPEKICHUIN UM HAPYILIEHUI COCTOSHUS 310pOBbsI, HO MOT'YT
HaO0II0AaThCsl AMCKOM(DOPTHBIE TEIIOOMIYIIEHUS, YXYALLIEHUE CAMOYYBCTBHS
U TIOHMKEHHE pabO0TOCTIOCOOHOCTH.

OnTuMalnbHble U TOMYCTUMbIE [TOKA3aTeI MUKPOKJIMMaTa Ha pabounx
MeCTaXx B  TIOMENICHMSIX  JOJDKHBl ~ COOTBETCTBOBATh  BEIUYHMHAM,
puBEIEHHBIM B Taou. 3.2, 3.3.

Tabun. 3.2. OnTuManbsHbIe BEIMUMHBI TOKa3aTeNe MUKPOKINMAaTa Ha pabodux
MecTax Mpou3BoACTBeHHBIX Tomernenui (CanlluH 2.2.4.548-96)

& = Q B
s €37 2o B =R 3
3 25 = ¥ 25 | 283
= T EE 8 2 g8 g E X 2 e¢
Q o a3 o > oz = g2 &K 5
= o 58 2 K E X 3) S0 2 =K
o, = 1) o S ™ <
k2 528 5 2 3 & ZE 3 O &3
A - “f | S °°
= Ta (0 139) 22-24 21-25 0,1
Z | 16(140 - 174) 21-23 20-24 0,1
T Ta(175-232) 19-21 18-22 0,2
s | 116 (233 —290) 17-19 16-20 0,2
" | 111 (6omee 290) 16-18 15-19 5040 0,3
Ta (10 139) 23-25 22-26 0,1
S| 16140 - 174) 22-24 21-25 0,1
5| Ma(175-232) 20-22 19-23 0,2
2 | 116 (233 — 290) 19-21 18-22 0,2
111 (Gonee 290) 18-20 17-21 0,3
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Tab6n 3.3. JlonmycTUMBIC BEIMYMHBI TOKa3aTeNIe MUKPOKJIMMaTa Ha pabounx MecTax
npousBoacTBeHHBIX mometnennii (CanlluH 2.2.4.548-96)

CxopocTh
o Temnepatypa Bo3nyxa, °C O JIBHKEHUS
= = a BO3/lyXa, M/C
) p 3
o = ) ) )
= 2% = z 2 fe | T | &
S o] o L o I £ == | E |z
o E X B g B 2 = S 2 =
= © = o 7 O o < X =i B8
< M = M m M = = > 3] < ©
= SN T % < 2 n 8| =0
3) = = S & z 3 g 5 8 2| 5=
= = & Mn T M o > = A = o E
o, 0 < < .4 & = = O E =
X 3 s & = 2 | ET :E
= S S 5} st o % E
= S¢s M E = £ o =I5
< = = b= @) 5% L m
N7 =) = () =) aa]
o o =
s
= Ia (mo 139) 20,0-21,9 24,1-25,0 19,0-26,0 15-75 0,1 0,1
E 16 (140-174) 19,0-20,9 23,1-24,0 18,0-25,0 15-75 0,1 0,2
2 | IMa(175-232) 17,0-18,9 21,1-23,0 16,0-24,0 15-75 0,1 0,3
s | 16 (233-290) 15,0-16,9 19,1-22,0 14,0-23,0 15-75 0,2 0,4
s 111 (>290) 13,0-15,9 18,1-21,0 12,0-22,0 15-75 0,2 0,4
’§ Ia (mo 139) 21,0-22,9 25,1-28,0 20,0-29,0 15-75 0,1 0,2
B 16 (140-174) 20,0-21,9 24,1-28,0 19,0-29,0 15-75 0,1 0,3
£ | Ia(175-232) 18,0-19,9 22,1-27,0 17,0-28,0 15-75 0,1 0,4
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Tab6:n. 3.4. HopMbl TemMmepaTyp ¥ CKOPOCTEH ABMKEHHUS BO3/lyXa IPU BO3YLTHOM

JYIIHPOBAHUH
o TeroBoe 06IIydeHre, KKain/M>-a
g 5 EE 300-600 600-1200 1200-1800 18002400
= H © o
oo 5J
Iq:‘) a 5 8. t, °C V, m/c t, °C V, M/c t, °C V, m/c t, °C V, M/c
S
QE) 22-24 | 05-1 | 21-23 | 0,7-15| 20-22 1-2 19-22 2-3
=
e > 2 21-23 | 0,7-15| 2022 | 1520 | 19-21 | 15-25| 18-21 | 2,0-35
5 |SE
g
g |20-22 1-2 19-21 | 1525 18-20 | 2,0-3,0 | 18-19 | 3,0-3,5
=
S
é 22-23 | 05-0,7 | 21-22 |05-10| 20-21 | 1,0-15| 19-22 | 15-2,0
>§ =
=
=
o
2 %§ 21-22 | 0,7-10 | 20-21 | 10-15| 19-20 | 1520 19-21 | 2,0-25
= |OF
4
=
=4
o
A
s £ [20-21]10-15| 19-20 |15-20 | 1819 | 20-25| 1819 | 25-3
xR
F

B memsx 3ammuThl paboTaromux OT BO3MOXKHOTO TIEPETPEBAHUS WM
OXJIAKJICHUS, TIPA TEMIIepaType BO3ayXa Ha pabOYMX MECTax BBIIIC WA
HUKE JIOMYCTUMBIX BEITUYMH, BpeMsi TpeObIBaHUS Ha pabouMx MecTax
(HEempepbIBHO WJIM CYMMApHO 3a padouyr0 CMEHY) JIOJDKHO OBITh OTPaHUYE€HO
BEJIMYMHAMU, YKa3aHHbIMU B Tabim. 3.5, 3.6. [lpu sToM cpegHecMeHHas
TeMIiepaTypa BO3/lyXa, MPU KOTOPOW pabOoTaloIIMe HAXOMATCS B TEUCHHE
paboueii cMeHBI Ha pab0oYnX MECTax M MECTaX OTAbIXa, HE JTOJDKHA BBIXOIHUTH
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3a IIpCaACIIbI AOITYCTUMBIX

BCJINYNH

COOTBETCTBYIOILIUX KAaTEropuil padoT.

TEMIIEPATYPBI

BO3IyXa

JJISL

Tab6n. 3.5. Bpems paboTsl mpu TemiiepaType Bo3ayxa Ha paboyemM MecTe BBIIIIE
JIOTTYCTUMBIX BEJIMYUH (PEKOMEHIYEMOE)

Temneparypa
BO3/yXa Ha
pabouem Mmecre,
°C

Bpewms npeObiBanus He Oonee

IpU KaTeropusix padbor, u

la—I0

[Ta—110

32,5

1

32,0

N

31,5

2,5

||

31,0

N

30,5

N

5

30,0

g1k~ lw

N

29,5

5,5

2,5

29,0

obhlw

28,5

5,5

28,0

0N

g~ w

27,5

5,5

27,0

(e ol N o))

26,5

26,0

0N
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Tab6:n. 3.5. Bpems paboTsl pu TemIiepaType Bo3ayxa Ha paboyemM MecTe BBIIIIe
JIOTTYCTUMBIX BEJIMYUH (PEKOMEHIYEMOE)

Bpewms nipeObiBanus1, He Oosiee, npu
KaTeropusix pador, 4

Ia 16 Ila 116
6 _ _ _ _
7 _ _ _
8 _ _
9 _
10
11
12
13
14
15
16
17
18
19
20

Temneparypa Bo3ayxa
Ha pabouem mecre, °C

oINS W NFR =

O~NOO|OTAWN PP

OINOO|OTPAWNPF

OINOO OB WN R

N0 IWN -

B nmpou3BOACTBEHHBIX TMOMEMICHHSX, B  KOTOPBIX  BEJIUYMHBI
MoKasaresiel MUKPOKJIMMAaTa HEBO3MOXKHO JIOBECTH JI0 YPOBHSI TOMYCTUMBIX,
paboune MecTa clieyeT paccCMaTpUBaTh KaKk BpEIHbIE.

B  memix — nmpodummakTuku — HEOJArompUATHOTO  BO3JACUCTBUS
MUKPOKJIUMATa JOJKHBI OBITh HCIIOJNB30BaHBI 3aIIUTHBIC MEPOTPUSITHSI,
HarpuMep, CUCTEMbl MECTHOTO KOHJMLIMOHUPOBAHUS BO3/lyXa, MPUMEHEHHE
cpenctB uHnuBuayanbHou 3ammtel (CU3), permameHnT BpemeHu pabOTHI U
T.J.

K uncny CHU3 ot HeGnaronpusTHHIX KIMMATUYECKUX YCIOBUM OTHOCST
CHELOJEKAY, CIEL00yBb, CPEACTBA 3AIUMTHl PYK M TOJIOBHbIE YOOphL. B
Poccum atu cpenctBa JOMKHBI BBIIABATHCS OECIJIATHO Ha OIpeIesICHHBIN
CPOK HOCKH.

TepmoperyJsinus OpraHu3Ma 4ejioBeKa

Temneparypa,  BIaXHOCTb, CKOPOCTb  BO3AYIIHOIO  IOTOKA,
nH(ppaKpacHbIC U3IYYCHUS B TMOMEIIEHUHU MOTYT CYIIECTBEHHO BIIMATH U HA
OpraHu3M u4elioBeka. HaaexHoW 3aluMTOd OT HEraTUBHOI'O BJIMSHUS
MHUKPOKIIMMATUYECKUX YCIOBUU SBISECTCS KOXKHBIM MOKpPOB 4yenoBeka. OH,
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KaK 3allUTHBIA D5KpaH, TaKKe 3alllMIIaeT YeloBeKa OT MPOHUKHOBEHUS
NaTOTCHHBIX MHUKPOOPTraHM3MOB. Macca KOXKHOTO IOKpPOBa COCTaBIISIET B
cpenaeM okoiio 20 % ot maccel Tena. [Ipu onTUMaNbHBIX YCIOBUSIX CPEIbI,
KOXKHBI TIOKpOB BbImeisieT 3a cyrku a0 650 T Bmarm m 10T CO2. Ilpu
KPUTUYECKUX CUTYyaIMsAX 3a 4ac OpraHu3M TOJBKO 4Yepe3 KOKHBIA MOKPOB
MOKET BBIIEIUTE OT 1 10 3,5 71 BOABI M 3HAYHUTEILHOE KOJIMYECTBO COJICH.

llenTpanbHas HepBHAs CHCTeMa dYejloBeKa Ui OOecredeHus
KU3ZHENICATCTLHOCTH HMMEET MEXaHU3Mbl, KOTOpBhIE JO OMNpPEIEICHHOT O
mpenena CHUXKAIOT BIUSHUE BPEIHBIX U OIMACHBIX (PAKTOPOB OKPYKAIOIICH
cpeapl. OMHUM U3 TakuX (AKTOPOB SIBIISIETCS TEMIIEpaTypa BO3AyXa.

IIpn m3MeHeHnHM TeMmepaTrypbl OKPYKAIOLIEH Cpedpl, TeMIeparypa
Tela  COXpaHAETCSs  TMOCTOSIHHOM  3a  CUET  paBHOBECHUS  MEXIY
TEIJIONPOBOJHOCTRI0O M TEIUIOOTHaded  (uisi  3J0pOBOrO  YEJIOBEKa
Temmeparypa Tena cocrasiset 36,5-36,7 °C).

B pesynbrare OKHCIMTEIHLHO-BOCCTAHOBUTENBHBIX MPOILECCOB MpU
YCBOCHUM IHIIK, B OpraHU3Me dYeloBeka oOpasyercs Teruio. Ha pabory
MBIIII] 3aTpadynBaeTCs JUllb 1/8 Bcero BeIpabaThIBAEMOro TEIIa, OCTalbHas
4acTh BBIJCIACTCA B OKPYXKAIONIYIO Cpeny Ui MOAJAEpKaHUs TEIIOBOTO
OanmaHca opraHu3ma. Jlake B YCIOBHSX TIOJHOTO TIOKOSI B OpraHusMe
B3POCJIOr0 4eloBeKa BblpaGarteiBaercss okomo 7,5x10° Jx/cyT TemmoBoit
sHepruu. [lpu dusnueckold paboTe TEIJIOBBIICICHNUE YBEIUYUBACTCS 0
2,5x10" JIx/cyT.

YenoBeuecknid OpraHu3M OTJACT WJIM BOCIPUHHUMAET TEIJIOBYIO
DHEPTUI0 MyTeM KOHBEKIIUH, U3ITYYCHHS, TEIUIONPOBOIHOCTHIO (KOHTYKIIHS)
W ucnapeHus. B TMOBCEIHEBHON >KM3HU TEIJIOOOMEH 4YelioBeKa 4ale
MIPOUCXOJIUT B pe3yJbTaTe KOHBEKIIUU U M3nydeHus. OIHaKo, UMEET MECTO U
KOH/IYKITHSI, KOTJ[a YeJIOBEK HEMOCPEICTBEHHO KOHTAKTUPYET MOBEPXHOCTHIO
Tena ¢ mpeaMeTamu (000pyIOBaHHE W T.I.). BBINIEU3I0)KEHHBIE CIIOCOOBI
MEPEHOCa TEIJIOBOM SHEPTHH OOECMEYMBAIOT TEIUIOOOMEH MEXIy TEJIOM U
OKpyxXaroreii cpemoir. I[lpu 3TOM H30BITOYHOE TEIJIO OTAAETCA B
OKPY>KaroIIyIo Cpeay:

Yyepe3 Oprabl AbIXaHUS — OKOJIOo 5 %0,

uznyaeHueM — 40 %,

kouBeknuer — 30 %,

ucnapenuem — 20 %,

IIPU HarpeBaHUU UM U BOJIbI B MUIICBAPUTEIHLHOM TpakTe — 110 5 %0.

HeGnaronpusatHble yYCIOBUST MOTYT BBI3bIBATh IEPEHAINPSKEHUE
MeXaHH3Ma TEPMOPETYJIIIINH, YTO BEIET K MEePErpeBy WM e PEOXIIAKICHUIO
Opranmusma.

B xonomnwlil mepuosa roja, KOHBEKTHMBHAs TEIJIOOTAAada COCTABIISACT
npuMepHo 32 — 35% Bcel teruooraaud. K KOHBEKIHMM TakKe OTHOCAT U
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TEIJIO, OTJAaBaeMOE IyTEM TEIUIONMPOBOAHOCTH, cocTaBistomee 2—3 % or
KOHBEKTUBHOr0 Terja. OCHOBHAsI 4acTh KOHBEKTHUBHOI'O TEIJIa OTBOAMTCS C
MOBEPXHOCTH KOXM W 4YacTUYHO uepe3 oJexay. Eciu Ttemmneparypa
OKpY>KaroIero BO3/lyXa BbIIIE TEMMEPATypbl OBEPXHOCTH TeJla, OPraHU3M
YeJIOBEKAa BOCIIPUHUMAET TEILIO.

ITorepy TENMIOTHI IYyTEM H3IYYECHUS ONPEAEISETCS HW3JIydarollein
CHIOCOOHOCTBIO TOBEPXHOCTHM TeJda M TEMIEpaTypoll  OKpYKarouux
OTpaKJIEHUN U MPEAMETOB (CTEHBI, OKHA, Mebens). KomnuecTBo 3TOrO Temia
cocrapiseT nopsaka 42—52 % oT BCero KOJIMYECTBa OTAaBaeMOro Tera.

OTBOA TEIJIOTHI 3a CUET MCMAPEHUs BOIBI 3aBUCUT OT KOJMYECTBA
NPUHATOMN MUIIN U OT BEJIMYUHBI TPOU3BOIUMON MYCKYIbHOU ((PU3NUIECKOIA)
paboTHLI.

TernooTaauy WcnapeHUEM MOXKHO PA3AEIUTh HA JIBE COCTABIIAIOLINE,
oOpasyroiuecss B pe3yibTaTe HEBHIMMOTO HcCHapeHus (HeceHCHOWIbHas
MepCrupaIys) U MoTooTAeIeHUs (CCHCUONIbHAS TIEPCITUPALIHS ).

[Ipu TemmepaType HMKE TeMIEpaTypbl KOXKH YEJIOBEKA KOJIUYECTBO
UCHapsieMO BJIArM OCTaeTCs MPaKTUYECKH TMOCTOSHHBIM. [Ipu Oonee
BBICOKMX  TeMIepaTypax Biarooraada Bo3pacraer. lloToorneneHue
HAYMHAETCS TMpHU TeMIlepaType OKpyxkaroiero Bosayxa 28-29 °C, u mnpu
temmneparype Bbimie 34 °C  TemiooTgada BCIIEACTBUE HCTHApeHUS W
MOTOOT/IENICHUSI ~ SIBIISIETCS ~ €IUHCTBEHHBIM  CIIOCOOOM  TEIUIOOTIAuH
OpraHusma.

OTOT BUJ TEIUIOOTIaYU 3HAUUTEITBLHO MEHSETCS MIPU HAJTUYHUH OJECKIbI.
Jaxe nexarmas moj Koxed >KHpoBas TKaHb, IMPEACTABIsSET COOOW ITOXOH
MPOBOJHUK TEIJIa, YMEHBIIAET ATy TEIJIO0TAAUY.

UYenoBeyeckuid OpraHu3M HMEET BO3MOXXHOCTh IIPU  MOMOIIU
MEXaHH3Ma TEPMOPETYJIMPOBAHUS MTOAAEPKUBATH MOCTOSIHHYIO TEMIIEPaTypy
tena. ['oBoOpsi, 0 MOCTOAHCTBE TEMIIEPATYPBI, OIPAa3yMEBAETCS TEMIIEpATypa
BHYTPEHHUX OpPraHOB TaK, KaK IOBEPXHOCTHAs TeMIleparypa pa3JInuHbIX
YYaCTKOB Te€ja 3HAYUTEIbHO paziauyaercs. [Ipy HOpManbHBIX YCIOBHUAX
BHYTPEHHSSI TEMIlEpaTypa OpraHu3Ma MOJJEPKUBACTCSI HAa  YPOBHE
37+0,5°C. MexaHuaM peryidpoBaHUs TeMIEepaTypbl UYEJIOBEYECKOTO
OpraHu3Ma pasJeiiIoT Ha MPOLECChl XUMHUYECKON PEryJisiliuK, CBSI3aHHBIE C
TEIUJIONPOAYKIIMEH, M TIPOIECChl (PU3NYECKON PEryisiliuu, CBA3aHHBIE C
teriooTaadeid. Ob6a MexaHu3Ma yrpaBIIIOTCS HEPBHOU CUCTEMOM.

TepMmoperynsiiusi — 3TO CHOCOOHOCTH OpraHu3Ma peryJMpoBaTh
TEIUIOOOMEH C OKpYKalollel Cpeloi, MoaaepKuBas TEMIlEparypy Tejla Ha
noctostHHOM ypoBHE(36,6+0,5 °C). Ilonaepkanne TemmoooOMeHa IPOUCXOIUT
MyTEM YBEJIWYEHUS WM YMEHBIICHUS NEpelauyd Temia B OKPYKAIOUIYIO
cpeny (¢pusnueckas TEpMOpPEryysiliMs) WM HW3MEHEHUs KOJIWYECTBA
BBIPa0ATHIBAEMOI'0 B OpraHU3Me Terjia (XUMU4YecKasi TEpMOPETYIISIINS).
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[Ipy KOM(OPTHBIX YCIOBHUSAX KOJUYECTBO BHIPAOATHIBAEMOIO TEIUIA B
€AUHUIY BPEMEHH PaBHAETCS KOJIMYECTBY TEIUIA, OTAABAEMOIO B
OKpYKalOIlllyl0 Cpely, T.e. HAcTylmaeT paBHOBECHE - TEIJIOBOM OasaHc
OpraHu3ma.

duznyeckasi TepMOperyasinus

B ycnoBusx, xoraa temieparypa OKPY’KarolIEW Cpeabl 3HAYUTEIBHO
Huwke 300°C wu BiraxHOCTh MeHblne 75 %, JEHCTBYIOT BCE BUJBI
teriooomena: Eciu temneparypa okpykarouieil cpeibl BbIllI€ TeMIepaTypbl
KOXXHOIO MOKpOBa, TO MPOUCXOAUT IOIJIOUIEHUE Teruia opraHu3moM. llpu
TOM TEIJIOOT/a4a OCYLIECTBISETCA JIMUIb ITYTEM HWCIAPEHHs] BJIaru C
MOBEPXHOCTH TE€Ja M BEPXHUX JAbIXaTEIbHBIX IYTEH MpPU YCIOBUHU, YTO
BO3yX €lI€ HE HAChIEH BOASHBIMM mapaMu. [Ipu BbICOKOW Temmeparype
OKPYXKaloIIEH Cpelbl MEXAaHU3M TEIUIOOTIa4yd CBA3aH C TOHM)KECHUEM
TEIUIONPOBOIHOCTH, YCUJIEHUEM MOTOOT/ICJICHHUS.

[Ipu Temmneparype Bo3ayxa 300 °C W 3HAUUTETHLHOM TEIJIOBOM
U3IYyYEHUH OT HarpeThIX MOBEPXHOCTEH 000pYyIOBaHUS HACTYHAET MEpPErpeB
opranusMma, HalOJIo/1aeTcs HapacTaromas ci1abocTh, ToJI0BHas 00Jb, IIYyM B
yIlIax, HCKaKEHHE IBETOBOIO BOCIPHUATHS, BO3MOXKEH TEINJIOBOW ynap.
Cocynbpl KOXH PE3KO pACIIMPSIOTCSA, KOXKa PO30BEET 3a CUYET YBEIUYECHUS
NpuTOKa KpoBU. B nmanmpHeidmem ycunmBaeTcs pediekTopHas padoTa
MOTOBBIX JKeJie3, W Biara BhleseTcs U3 opranusMma. llpum ucnapenun 1 n
Bombl  BhImemsercs  2,3x10° JIxx  TermoBor 3Hepruu. Ilpu  BBICOKMX
TEeMIIepaTypax OKpPYXAIOLIEro BO3/AyXa y YeJOBEKAa IMPOMCXOJIUT OypHOE
npody3Hoe MoTooTaesaeHue. B TakuxX YCIOBHSIX OH 33 CMEHY MOXET
MOTEPATHh 10 5 KI' CBOEW MAaccChl 3a CYET Bilard. Bmecre ¢ MoToM OpraHusm
BbIJIENISIET OOJIBIIOE KOJUYECTBO COJIEH, IJIaBHBIM 0O0pa3oM, XJIOPHUCTOIO
Hatpus (mo 20-50 r/cyr), a Takke Kanuil, KaJblLuid, BUTAaMHUHBL UTOOBI
NPEeIOTBPAaTUTh HAPYIIEHHE BOJHO-COJEBOIO OOMEHa MpHU BBIMOJIHEHUU
TsbKeIoW  (usmyeckoil paboOThl B 30HE TMOBBIINIEHHONW TEMIIEpaTyphl,
HEOOXOAMMO  MPOBOAUTH  PEACTUAPOTAIMIO  OpraHu3Ma,  HalpuMep,
pabOTHHKMA JOJDKHBI TUTH mnojconeHHyro Boay (0,5 % pactBop ¢
BUTAMUHAMH ).

[Ipn BBICOKHMX TeMIlepaTypax MPOUCXOAUT Oonblllasg Harpy3ka Ha
CepAEYHO-COCYIUCTYI0 cucTeMy. [Ipum meperpeBe yBelIMYMBaeTCs, a 3aTeM
YMEHBIIAETCS  BBIACIICHHE JKEIyJIOYHOIO COKa, II03TOMY BO3MOXHBI
3a00JIEBaHMS KENYIOYHO-KUIIEYHOro TpakTa. OOWIbHOE BbIIEJIEHUE TNOTa
CHM)KACT KHUCJIOTHBIM Oapbep KOXH, OT YEro BO3HHUKAIOT THOMHUYKOBBIC
3aboneBaHus. Bbicokas TemmepaTypa BHEUIHEHW cpeibl YCHIIMBAET CTENEHb
OTpaBJIeHUI NpH padboTe C XUMHUYECKUMU BELIECTBAMHU.
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XuMu4ecKasi TepMoOperyJisnus

XuUMHUYEcKasi TEPMOPETYJSIUsl MPOUCXOAUT B TEX CiydasX, Koruaa
bu3nueckas TepMOpEryssiiuss He o0ecrneyumBaeT TEMJIoBOW OanaHc.
XHAMHUYECKas TEPMOPETYJSIUUS 3aKIOYaeTCs B HM3MEHEHHHM CKOpPOCTH
MPOTEKAHUS] OKUCIMTEIbHO-BOCTAHOBUTENBHBIX pEaKUUd B OpraHU3Me:
CKOPOCTM  CXUTaHWsl MUTATEIbHBIX BELIECTB M, COOTBETCTBEHHO,
BbIIEIIsIEMON dHepruu. [Ipu HEBBICOKON TeMmepaType OKpYyXKarouenh Cpeabl
MPOMCXOJIUT YBEIMYECHHE TEIJI000pa3oBaHUs, a NpPU TMOBBIIIEHHON —
ymeHblIeHHe. llepeoxnaxaeHne MOXET HMETb MECTO IPH HU3KOU
TEeMIepaType, OCOOCHHO B COUYETAHUSIX C BBICOKOH BIAXHOCTBIO H
MOJABUKHOCTBIO BO31yXa. [IoBBIlIEHNE BIAKHOCTH U MOABUKHOCTH BO31YyXa
MOHM)KAET TEPMHYECKOE COINPOTHUBICHHE BO3IYIIHOM MPOCIOUKH MEXIY
KOXHBIM TIOKPOBOM U ofAexJ10i. OxstaxaeHue xe opraHuzMa (TUrnoTepMusl)
ABJISIETCS. NPUYMHOM MHMO3UTOB, HEBPUTOB, pAAUKYIUTOB, a TaKXKe
MPOCTYIHBIX 3a001eBaHU. B 0c000 TSIKENBIX CIydasiX BO3EHCTBHE HU3KUX
TeMIlepaTyp NpUBOJIUT K OOMOPaKUBAHUIO, U JTaXKe K CMEPTH.

[Ipu HU3KON TeMIlepaType TEpPMOPETYJIALUS HAOIIONAETCS CYKEHUE
COCY/IOB, TMOBBIIIEHUE OOMEHa BELIECTB, WCIIOJb30BAHUE YIJIEBOJHBIX
peCcypcoB U Jip. B 3aBUCMMOCTH OT IEHCTBHS TEILIA UM XOJI0a 3HAYUTEIBHO
MEHSETCA IPOCBET Nepudepruyecknx cocynoB. B CBs3U ¢ 3TUM H3MEHSETCA
KpOBOOOpAIllEHHE: HampuMep, MJII KUCTH M TNpelIiedbs MNpU HU3KON
TEMIIEpaType OKPY’KaOIIEH Cpeibl OHO MOXKET YMEHBIINUTHCS B 4 pa3a, a pu
BBICOKOM TeMIIEpaTrype — yBennuuBaeTcs B 5 pa3. [Ipu BozzmelicTBUM Xonona
HUPKYJIALMS KPOBU IepepaclpesiessieTcsl, aKTUBU3UPYETCS MbIlIeYHas
JEeATENbHOCTh — MOSBISIETCA APOXKb, «TyCHHasg Koxay. [loatomy 3uMoil B
XOJOJHBIX KIMMATHUYECKUX IMOSICaX YBEJIWYMBAETCS MNOTPEOJICHHE >KUPOB,
YIJ€BOJOB, OEJIKOB - OCHOBHBIX HEPI€TUYECKUX HCTOYHHKOB B OpPraHU3ME.
[Tpu Hu3KKX TemmepaTypax OoJiblas BIaKHOCTh HeOnmaronpusitHa. B cbipyto
MOroJly BO3MOXHO  MepeoxjaxieHue u  jgaxe oOMopoxeHue. K
pacrpoCTpaHEHHOMY SIBICHUIO, BO3HUKAIOIIEMY MpU paboTe B YCIOBUAX
HU3KUX TEMIIEpPAaTyp, OTHOCUTCS CHa3M COCYIOB, KOTOPBIA IPOSBIISAETCS
noOeIeHuEM KOXKU, TIOTepel 4yBCTBUTEIBLHOCTH, 3aTPYJHEHUEM JBUKCHUH.
B nepByto ouepeab MOABEpPKEHBI ITOMY IMPOLECCY HaNbIbl PYK U HOT,
KOHYMKH ylIed. B 3TMX MecTax NOSIBIAIOTCA NMPUIYXJIOCTh C CHHEBATBIM
OTTEHKOM, 3yJ M XOUKEHHE. OTH SBJICHUS JOJIIO HE MCYE3al0T U IOBTOPHO
MPOUCXOIAT JaXe NpHU HE3HAUYMTEIbHOM OXJaxJeHuu. llepeoxnaxiaeHue
CHIJKAeT 3alllUTHBIE CHUJIBl OpraHu3Ma, MpeapaciojiaraeT K 3a0ojeBaHUsIM
OpraHOB JbIXaHUs, B IMEPBYKD OYEpEeIb K OCTPbIM PECHHUPATOPHBIMHBIM
3a00eBaHUsIM, OOOCTPEHUSIM CYCTAaBHOTO M MBIIIEYHOTO PEBMATHU3MA,
MOSIBJICHUIO KPECTL{OBO-ITIOSCHUYHOIO PAIUKYJIUTA.
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3HaYUTETHLHOE KOJMYECTBO Temia (M30BITOYHOE TEIJIO) MOCTYMaeT B
MOMEILIEHHE MPU pabOTe TEXHOJIOIMYECKOro obopynoBanus. B 3aBucumoctu
OT KOJIMYECTBA BBIJICIISIEMOT0 TEIJIa MPOU3BOICTBEHHBIC TOMEIICHUS JENIATCS
Ha XOJIOJHBIC, XapaKTEePU3YIONUECS HE3HAYUTEIbHBIM H30BITKOM SIBHOTO
Tema, He Gonee 90 kJIi/(M-4) ropsume, XapaKTEPH3YIOIUIHECs OOMbIIMMH
n36bITKaMK Terwia Gomee 90 kJDx/ (M ).

CylllecTBeHHYIO pOJIb Ha KXU3HEICATEIHLHOCTh YEJIOBEKa OKa3bIBACT
BJIQXHOCTh Bo3ayxa. Brnaxnocts Oonee 80 % HapymaeTr mporecchl
busnueckolr TepMoperyisiuu. DOU3HOIOTHYECKH ONTUMATIBHOW SBISETCS
oTHocuteNbHas BiakHOCTH 40—-60 %. OTHOcUTENnbHAsE BIAXHOCTh MEHEE
25 % MPUBOANT K BBICBIXaHUIO CIM3UCTHIX 000JI0YEK U CHIKEHUIO 3aIUTHON
JESATETbHOCTA MEPIATEIbHOT'O SMUTEINS BEPXHUX JIBIXATCIIbHBIX MyTEH, 4TO
MPUBOAMT K OCJA0JICHUIO OpraHNu3Ma U CHIDKAETCsl pabOTOCTIOCOOHOCTD.

YenoBek HAYMHACT OIYIIATh JBWIKEHHWE BO3AyXa IPU CKOPOCTH
0,1 m/c. Jlerkoe nABWXEHHE BO3AyXa IMPHU OOBIYHBIX TeMmIlepaTypax
CTIIOCOOCTBYET XOpOIIIEMY CaMOYyBCTBHIO. bBoibIas CKOpPOCTh JIBHIKEHUS
BO3/lyXa BEACT K CHIHBHOMY OXJXKJIECHUIO OpraHu3Ma. BhICOKas BIaKHOCTH
BO3/lyXa U ciaboe IBIKEHHE BO3[yXa CYIIECTBEHHO YMEHBIIAIOT UCIIAPEHHE
BJIaTU C TIOBEPXHOCTH KOXU. B CBS3M C 3TUM, CaHUTApHBIMH HOPMaMu

MHKPOKJIIMATa MIPOU3BOACTBEHHBIX HOMENICHUI YCTaHOBJICHBI
ONTUMAJILHBIE u JIOITYCTUMBbIE apamMeTpbl MUKPOKJIMMATa
MPOM3BOJICTBEHHBIX IOMEIIEHUH. Meteoponornyeckue "

MUKPOKJIIMMAaTUYECKUE YCIOBUS WIPAlOT BAXHEHWIIYI0 pPOJIb B TPyAe U
orabixe. Oco0oe 3HaueHHWe NPUOOpPETaeT OLEHKa U Yy4eT CaHUTapHO-
TMTHCHUYECKUX YCIIOBHH JJII paOOTHHKOB, BBITIOJHSIOIINX OONBIIYIO YacTh
CBOMX  ()YHKIIMOHAJBHBIX  OOS3aHHOCTEM, TaKMX KaK JIMKBUJAIUS
MOCJICICTBUN aBapHii, CTUXUHWHBIX OCACTBUM, OKa3aHUE ITOMOIIY HACCICHUIO,
OLICTIJIEHUE OMACHBIX YYACTKOB U T.J., HA pad0YUX MecTaX, HaXOSIIUXCS BHE
3naHuil u coopyxenuil. [lpu Temneparype Bo3ayxa 25-33 °C mpeaycMoTpeH
CICIUANBHBIA ~ peXUM  pabOThl W OTAbIXa MNOpu  0OS3aTEIBHOM
KOHJIUIIMOHUPOBaHUM Bo3ayxa. Ilpu Temneparype 33 °C paboTel Ha
OTKPBITOM BO3IyX€ JOJDKHBI OBITH MPEKPAIICHBI.

B xonmoansiii mepuon roja (Temmeparypa Hapy)HOTO BO3IyXa HIKE
100 °C) pexum Tpyna M OTIbIXa 3aBUCUT OT TEMIIEpaTypbl U CKOPOCTH
BO3/yXa, a B CEBEPHBIX IMHUPOTAX — OT CTENEHH KECTKOCTU MOrojsl. CTeneHb
JKECTKOCTH XapaKTEPHU3YEeTCsl TEMIIEpAaTypodl M CKOPOCTBIO JBUKEHUS
BO3/lyXa. YBEIMYEHUE CKOPOCTM BO3AyXa Ha 1| M/C COOTBETCTBYET
ITOHMYKEHHIO TeMIlepaTypsl Bo3ayxa Ha 20 °C.

[Tpu nepBou CTEIECHU AKECTKOCTH MOTOJTbI (=25 °C)
MPEeIyCMaTPUBAIOTCS JCCITUMUHYTHBIC TIEPEPBIBBI Ha OTIBIX W 00OTPEeB
yepe3 Kaxknablii yac pabotel. [Ipum BrOopoi cremenu (ot —25 mo —30 °C)
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MIPEeIyCMaTPUBAIOTCS JECATUMHUHYTHBIC TTEPEPHIBEI Uepe3 Kakapie 60 MUH OT
Hayajga paboThl U mociie ol0ela M 4epe3 Kaxieple mnocieaywoume 50 MuH
pabotel. Ilpu Tperbeit cremenu xectkoctu (ot —-35 g0 —45°C)
MPEIYCMATPUBAIOTCA MEPEPHIBBI HA 15 MuH yepe3 60 MUH. OT Havajla CMEHBI
u mociae obema u uepe3 Kaxaele 45 MuH paboThl. llpu Temmeparype
OKpY>Karomiero Bo3nyxa Hiwke —45 °C paboThl Ha OTKPHITOM BO3/1yXE BEAYTCS
B HCKJIFOUYHMTENLHBIX CIIydasX C YCTAaHOBIICHUEM OIPEACIICHHBIX PEKHMOB
TpyJa U OTJbIXA.

MeTeoposiorniueckiue YCIOBHS OINPEACNIIIOT BO3MOXKHOCTh BEJCHUS
WM OCTAHOBKY OOJIBIIMHCTBA CTPOUTENBHBIX paboT. [IpomsBoacTBO padoT
IpU CWJIBHOM CHETOMajie, TyMaHe, IJIOXOW OCBEIIEHHOCTH JOJDKHO OBITh
npekpameno. Hampumep, MoHTaKHBIE pabOTHI U pabOTHl KpaHa MPHU CHUIIE
BeTpa 10 M/C NOMKHBI OBITH MpEKpalleHbl, a MpU CKOPOCTU 15 M/c KpaH
JOJKEH  OBITh  3aKpeIIeH MPOTHBOYTOHHBIMH  MPHUCIIOCOOJICHUSIMHU.
MeTeoposioruueckie yclIOBUS MOTYT TOBIMITH Ha TMPOU3BOIUTEIHHOCTD
Tpylda, WX HEraTUBHOE BO3JCUCTBHE MOXXET MPUBECTH K HAKOIJICHUIO
YTOMJICHHS U OCIIa0JICHHWIO OpraHu3Ma U, KaK CIEACTBUE, K HECUYACTHBIM
CIIy4asiM ¥ pa3BUTHUIO MPOJECCHOHANIbHBI 3200JI€BaHUIM.

METOIUYECKAS YACTH

HccnenoBanuss MHUKpPOKJIMMATa TMPOBONATCS Ha paboYumx MecTax
CTYyZIeHTOB B j1abopaTopun kadeapsr IbXK.

Jnst u3MepeHus MUKPOKIMMATHYECKUX (HaKTOpPOB (TeMIepaTyphl,
BJIQKHOCTH, U WHTEHCHUBHOCTH TEIUIOBOM TMOJBMKHOCTH BO3JyXa) paHee
UCIIOJIb30BAIUCh NPUOOPBI: mepMoMempul, HCUXPOMEMPbL, AHEMOMEMPbl U
KMUHOMempsl, KOTOpPbIE B HACTOSINEE BpPEMsl HCIOJB3YIOTCS B POJU
00pa3IOBBIX TPUOOPOB JIJIsl TOBEPKHU.

Opnako B moclienqHee Bpemsi, Oyarogapsi JOCTHXKEHUSM B 00JacTH
MUKPOSJIEKTPOHUKH, B TMPAKTUKY BOILLUIM YHUBEPCAJIbHBIE ABTOHOMHBIEC
npuOOpbl  KOHTPOJISL TMapaMETPOB BO3AYIIHOW Cpedbl — METEOMETPHI,
MpeHa3HauYCHHbIC JUIsI U3MEPEHUs aTMOC(EepHOTo JaBieHUs, TEMIIepaTyphl,
OTHOCUTEJIbHOW BJIQXKHOCTH BO3/lyXa, CKOPOCTH BO3YIIHBIX IOTOKOB,
MapaMeTpoB TEIUJIOBOM HArpy3Kd Cpelbl — UHJIEKCa W KOHIIEHTpaIluu
TOKCUYHBIX Ta30B KaK BHYTPHU MMOMEILICHHH, TaK U BHE UX.

Jna xkemaeMoW KOPPEKTUPOBKHA COCTOSIHUSL BO3AYIIHOW CpElbl B
71a00paTOPHOM MOMEIIIEHUHU TPUMEHSETCS CIeayroliee 000pyA0BaHuE:

o Konauimonep;
e DJIEKTPOILINTKA;
e BeHTUnATop (TEMIOBEHTUIISTOD).
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Meteomerp

MO3C-200A cocTOMT W3 W3MEPUTEIBHOTO MOAYJIA W CMEHHBIX
U3MepuTeNbHBIX MynoB. llyn coenunsiercs ¢ uamMepureneM ruOKUM kadenem
mumHOoM 0,5 M.

Puc. 3.1. Baemnuii sug MDOC-200A

Ha nuuesoii manenun MOC-200A pacmnoioXeHbl:
® KHOIIKA /i1 BKJIFOUEHUS U BhIKIoUeHUss MOC, BpeMs nporpena
npubopa He MPEBBINIACT 5 MUH, BpeMs HenmpephiBHOU padoThl MOC-
200A ot 0n0Ka mUTaHUs COCTaBIsET 12 4yacoB, U TONBKO B peXUME
U3MEPEHUs CKOPOCTH BO3IYLIHOIO MOTOKA — 5 4aCOB.
® KHOIIKH JJIS 3a/IaHUsI PEKUMOB paOOTBHI.

Ha nepennelr TOpueBOM CTOPOHE MOAYJS PACIOJIOKEH Pa3bEM s
ITOAKJIIOYEHHMS IIyTa, HA 3aJHEH TOPLEBOU CTOPOHE PACIOJNIOKEH PAa3bEM IS
MOAKJIIOUECHHUSI HCTOYHHKA JJeKTponuTaHus. Kpome Toro, Ha 3TOH ke
CTOPOHE MOJYJISl YCTAHOBJIEH CBETOAMOJ CUTHAM3ALNH 3apsIKU UCTOYHUKA
MUTAHUs, KOTOpbIM cBeTUTCS npu  BbikIoueHun MOC-200A wu
CBUJICTEIBCTBYET O €ro 3apsaKe.

[lepen skcmtyatanueit MOC-200A npoBepsitoT Bu3yanbHO. [Ipu 3TOM
BHUMAaHHE JIOJDKHO OBITh OOpAIlEHO Ha OTCYTCTBUE BUIAUMBIX MOBPEKICHUN
IIYIIOB ¥ U3MEPUTEINS], COCTOSIHUE PA3BEMHBIX COCIMHEHHM.

[IpousBonar 3apsaky mnpubOopa OT HUCTOYHUKA DSJIEKTPONUTAHUA,
NOJKIIF0YaeMoro Kk rHe3ny «+12 By». Bpems 3apsina q0KHO ObITh HE MEHEE
16 4. Bo Bpems 3apsaa MOC-200A nomkeH ObITh BeIKIIOUeH. [logkmogarot
COCIMHUTENIBbHBIN Kabesb ucroib3yemoro myna Kk pazsémy «T, H, V» u
CHUMAIOT 3AIIUTHBIN KOXKYX CO IIyTa.
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B nepuon skcrmyaranun MOC-200A nipu pe3kor cMeHe TemIeparyp
HeoOxonuMo Bbiaepxkate MOC-200A npu NOJOKUTENBHON TemIeparype B
teueHue 20 MUH, MOCJIE Yero MPUOOpP FOTOB K U3MEPEHUSIM.

[Tpu monb3oBanuu MOC-200A He0OXOIUMO MPEAOXPAHITh CEHCOPBHI,
PacHoOJIOKEHHBIE B IIIYNIAaX, OT KACAHUS C Pa3JIMYHBIMHU IIPEAMETAMH.

[Tpu TpaHCIIOPTHUPOBKE IIYHNOB CEHCOPBI OJKHBI OBITH 00SI3aTEIbHO
3aKPBITHI 3AIUTHBIM KOXKYXOM.

Ilopsaooxk pabomul

1. Ilpum Haxatum kHOmKU «ID» BKIIOUAaeTCs MOACBETKA MATPUUYHOTO
uHaukatopa Ha Bpemsa 20 c. Ha uHAMKAaTope MNOABISAIOTCS HAIIKCH CO
3HAYEHUSIMU TEMIIEPATYPhl U BIAKHOCTH.

Ecnu akkymynsitopHas GaTapesi pa3pspKeHa, HaIUCh B BEPXHEH CTPOKe
Oyaetr murath ¢ yactoro 1-2 ['u. B aTom cityuae He0OXOAMMO BBIKIIIOUUTD
MOC-200A, noaxmouuTh UCTOUHUK 3aekTpornuTtanus UIC7-1203 k Gnoky
ANEKTPOHUKH W  TPOMU3BECTH TMOI3APANKY aAKKyMYJISTOPOB. 3apsjika
MIPOU3BOJUTCA B TeueHUE 16 u.

2. YcranoBka pexumoB paborel MOC-200A  ocymiecTBasieTCs
kHonmkamu  «II», «+», «—» B  COOTBETCTBUM C  aJITOPUTMaMH,
npeAcTaBieHHbIMA Ha pucyHke 1. Ilpu nHaxatum kHomku «ID» MOC-200A
NEPEXOAUT B PEKUM MU3MEPEHUS TEMIIEPATyphl U BIAXKHOCTH. JlJIsl yCTaHOBKH
MOC-200A B pexuM H3MEpEHHs J1aBJIEHUS HEOOXOIUMO HaXaTh KHOIMKY
«ID». Ilpu caegyromem Haxatuu KHoONku «I» MIC-200A Bo3Bpaiiaercs B
PEXKHUM U3MEPEHUS TEMIIEPATYPhI U BIAKHOCTH.

Hns ycranoBku MOC-200A B pexuM HU3MEpPEHUS CKOPOCTH
BO3/YIITHOTO TMOTOKAa HEOOXOAMMO TMOcje HaxaTusi KHOMKU ««ID» cpasy
HaXaTh KHOMNKY ««+t»» W BbDKAATh (2-3) MUHYTBI, IOCJIE€ YEero MOXKHO
IIPOU3BOJIUTH U3MEPEHHS CKOPOCTH.

[Tpu cnenyromem Haxkatuu «I» MOC-200A ycTaHaBIMBAETCS B PEKUM
MU3MEPEHUS TEMIIEPATYPHI U BIAKHOCTH.

3. B pexume wusmepenus temmeparypsl u BraxsHoctd (T, H) mpu
HaxxaTuu KHONKH «II» W cpa3y 3areM KHONKH «—» MIAJIIEMYy pa3psay
eIMHUIBI u3MepeHus Temneparypsl coorBeTcTByeT 0,01 °C.

B pexxume u3zMepeHus] NaBiIeHUS NPU HaxaTuh KHONKU «II» u cpazy
3aT€M KHOIKH «—» MIIQJIIEMy pa3psaay €AUHUIIBI HU3MEPEHUs] AaBJICHUS
cootBercTBYET 0,01 klla u 0,1 Mm.pT.CT.

4. IloacBeTka MATPUYHOTO WHIUKATOPA BO3ZHUKACT KaXIbId pa3 MpH
Haxxatnn KHomku «II» m mpomomkaercs B tedenue 10 c. s moBTOpHOU
MOJICBETKH CJIEIYET HaXKaTh KHOIKY «1» UIH «—».

5. Ilpu u3MepeHuH CKOPOCTH BO3AYLIHOTO IMOTOKAa H3MEPHUTENbHBIM
myn II-1 gomkeH OBITh OpPUEHTUPOBAH OTHOCHUTENILHO HAaNpaBJICHUS
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BO3YILIHOI'O MOTOKA TaKUM 0O0pa3oM, 4TOOBI IJIOCKOCTh NPHUEMHOIO OKHA
CEHCOpa CKOPOCTH M3MEPHUTENBHOrO0 IIyna OblUia NEepHeHIUKYISIpHA
HaIIPABJICHUIO BO3YIIHOTO MOTOKA, P 3TOM TOJIOBKA KPENEKHOrO0 BUHTA
Ha MIyIe A0/bKHA ObITh HAIlPaBJIEHA B CTOPOHY MOTOKA.

Konauuuonep

Bcé€ ucnonszyemoe o0opynoBaHHE — OBITOBOTO Ha3HAYCHUsS U HE
OPECTaBIACT KAKUX-TUOO TpPYAHOCTEM B  OOCIYXUBAaHUHU, TOITOMY
OCTaHOBUMCSI TOJIbLKO Ha OCOOEHHOCTSX OOpalleHHus € KOHAUIIMOHEPOM.
[Tockonbky B HacTofIlEe BpeMsl MOJIb30BATeNb MpPU YIPaBICHUH PabOTOM
KOHJMIMOHEPAa ONEPUPYET MYJbTOM AUCTaHUMOHHOro ympasieHus (I11Y),
paccMOTpUM €ro (pyHKIHUU.

beitoBoii koHAMIHOHEpP «PiONeer» — 3To HacTeHHas CIUITUT-CUCTEMa
aBTOMAaTUYECKOr0 JEHCTBHs, CIyXKalas Ui JKCIUTyaTallud B CIEIYHOLIUX
JMarna3oHax TeMIIEparyp

Tabu. 3.7. Pexxumbl paboThl KOHIUIIMOHEPA

t°Cs MaKCHMYM 0 CyX./BIL. T-pY 32°C/23°C
Pexxum MOMEIIICHUH MUHHMYM 10 CyX./BJ. T-py 21°C/15°C
OXJIAXKIEHUS t°C B HapyxK. MaKCHMYM 0 CyX./BIL. T-py 43°C/26°C
BO3/I. MUHUMYM 0 CyX./BIL. T-py 21°C/15°C

t°C B MaKCUMyM 0 CyX./BIL. T-py 27°C —

Pexum [IOMEILICHUH MUHUMYM 10 CyX./BJ. T-py 20°C —
HarpeBa t°C B HApyxX. MaKCUMyM 0 CyX./BIL. T-py 24°C/18°C
BO3]I. MUHUMYM 0 CyX./BIL. T-pY -5°C/-6°C

PerynupoBanue TOPU30HTAILHOTO BO3JIYILIHOT'O MOTOKa

YCTAHABIIUBAETCA PYYHOW PEryJIMPOBKOM JKAIIO3U, YTO JEJaeTcsl Nepen
3almyckoM KoHauiuoHepa. [Ipukacarbecss K Kamdio3u BO BpeMsi pabOThI
arperara 3anpeaercs.

PerynupoBanue BEPTUKAIBLHOIO BO3AYIIHOIO TIOTOKAa OIKUCAaHO B
PYKOBOJICTBE 110 AKcruryaranuu [1JTY.

PexoMenayemast pa3zHuIla TEMIIEPATYPHI B IOMEIIEHUH U TEMIIEPATYPHI
Hapy>KHOr'0 BO3Jyxa He NoJukHa npeBbimarth 5°C. OTKpBITBIE ABEPH U OKHA
CHUKAIOT IPOU3BOAUTEIBLHOCTh KOHIUIIMOHEDPA.

Konnumumonep ynpasnsiercs I1IY uzobpaxEéaabimM Ha puc. 3.2.
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Puc. 3.2. ITynbT 1uCTaHIMOHHOTO YIIPaBJIE€HUS KOHIULHLOHEPOM

Knonka HOYHOTO pexknma padoThl, OHa aKTUBUPYET aBTOMATHYECKOE
(GYHKIIMOHUPOBAaHNE B HOYHOE BPEMS.

Knonka perynupoBanusi yria xamo3u. lIpm Haxatum Ha KHOMKY
TOPU30HTAIbHbBIC KATI03H HAaYUHAIOT aBTOMaTHUYECKU
noBopayuBarbca. Korma OHM YCTAaHOBATCS B HYKHOM IIOJIOKEHUH,
KHONIKY HY)KHO HaxaTh emeé pa3 i (uKcauuu BbIOpaHHOTO
MOJIOKEHHUS.

Knonka BbiOOpa CKOPOCTH BEHTUJISTOPA.

KHonka ymeHpmieHust temneparypbl. llpy OIHOKpaTHOM HaXaTHH
temrieparypa cHmwkaercs Ha 1°C. Ilpu ymepxanun kHomku Oomee 1
CEeKYH/bl, 3HaYEHUE TeMIlepaTypbl cHukaerci Ha 4°C B CeKyHAy,
MUHHUMAaJIbHAsI TomycTuMas ycraHoBka — 16°C.

Knonka yBenuueHust Ttemreparypbl. I[Ipy OIHOKpaTHOM HaXaTHH
temneparypa ysenuunBaercs Ha 1°C. [Ipu yaepxaHuu KHONKH OoJiee
1 cexynabl, 3HaUu€HUE TeMIEpaTypsl yBennuuBaercsa Ha 4°C B CEKyHIY,
MaKCHMaJbHO JoIycTuMas ycranoBka — 32°C.

Knomnka (Mode) Beibopa padouero pexxuma. [1o3BossieT oCyIecTBIsTh
BBIOOp MEXIY pasIUYHBIMU peXuMaMu paboTel. OTHOKpaTHOE
Ha)kaTue U3MEHSET pEXUM paldoThI B CIIEYIOLIEN
MOCJIE0BATENbHOCTH:
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Knonka (CANCEL) orvena. Ilo3BoisieT OTMEHHTh YCTaHOBKH
Taiimepa.

Kunonka  (SET) BbIOOpa. DTOHW  KHONKOHW  OCYIIECTBIIACTCS
MTOATBEPKICHUE YCTAaHOBOK TarMepa. /[ BXona B peKMM yCTaHOBKH
YacOB TEKYILETO BPEMEHU YAEPKUBAUTE KHOIIKY HA)KaTOW B TEUECHUE 3
CEKYH/I.

IIpy nomomuy H3TUX KHONOK Bbl MOXe€Te yCTaHaBIMBATH YaChI
TEKYLIEr0 BPEMEHHM M 33JaBaThb NapaMeTpbl Tanmepa. Y IepKUBaWTE
KHONKY Ha)KaTol B TeueHue 1—5 ceKyHa — 3HaueHHe Ha Juciiiee OyaeT
m3MeHATbes Ha 10 munyt, 3 pa3a B cekyHay. Eciu Bol ynepxxuBaere
KHONKY HakaTod Oosee 5 ceKyH[, TO 3HaueHue OyIeT M3MEHSThCS CO
ckopocTtbio 10 pa3 B ceKyHy.

10.Knonka (TIMER) Bxmouenuss taiimepa. OIHOKpAaTHOE HakaTHe

IIO3BOJIACT BKJIOYATh MJIM BBIK/JIKOYATh TaﬁMep.

11.Kunonka BKJI/BBIKJI. OnHOkpaTHOe Ha)kaThe Ha KHOIKY IO3BOJISET

1.

BKJIFOYMTh WJIM BBIKIFOYUTH KOHIUIIMOHED.
Hucren TTAY:

NuaukaTop nepenaun curHana. [Ipu KoppekTHOM nepenaye curHaia K
KOHJIUIIMOHEPY Ha AUCILJIEE OJTHOKPATHO MUTHET UHIUKATOP.
Nuaukarop CcKoOpocTH BeHTWiIATOpa. lIpM HaxaTum Ha KHONKY
0TOOPa3UTCsl CKOPOCTh BPAIICHUs BEHTUIISATOPA.

WNunukatop pabodero pexumma. [Ipm Haxkaruu Ha kHomky Mode
OoTOOpakaeTcss TeKylmuid pabounii pexkuM. Bbl MoOXxeTe BBIOpAThH
PEKHUM aBTOBBIOOpa , OXJaxkaeHus ¥, ocymikd 6, BEHTUISAILUH U
HarpeBa .

Nuaukarop Temmeparypel. OToOpaxkaeT yCTaHOBIEHHYIO Bamwu
TeMneparypy. B pexuMe BEHTWISIIIUM TEMIIEpATypHOE 3HAUEHUE HE
OTOOpaXKkaeTcsl.

Wunukatop TtaiiMepa BKIIOUEHHUS U BbIKIIOUeHUs1. OToOpaxaeT Bpems
BKJIIOYEHHUSI U BBIKJIIIOUEHUS KOHJUIIMOHEpa Mo Taiimepy. Bpems
BKJIFOYEHUS U BBIKJIFOUCHHS] KOHJIUIIMOHEPA HE MOXKET COBNAAATh.
Nuaukarop Bpemenu. Ortobpaxkaer Tekymee Bpemsa. Ilpum pabote
KOHJUIIMOHEpAa OyIyT OTOOpakaThbCsd TOJBKO 3aJ€HCTBOBAHHBIE
WH]IUKATOPBI.

Oxcruryararus 1Y MOkeT oCymIeCTBIATHCS B CIEAYIOMMX PEXUMAX

pabOThl KOHIUIIMOHEPA:
Aemomamuyeckuii pexcum padomaol

1. Knomnkoii Mode BreiOupaeTcst aBToMaTHUECKHi peskuM padboTsl (Auto).
2. Knonkamu C, u C. 3aiaercs xeiaemasi TeMIieparypa.
3. KHomkoii « » BbIOMpaeTcsi CKOPOCTh BEHTUIISTOPA.
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4, Tlpu HaXaTMM KHOIKH « », 3aropaercs HHIUKATOpP BKIIOYEHUS,
KOHJUIMOHEp HauMHAeT paboTy B aBTOMAaTHYeCKOoM pexume. llpu
IIOBTOPHOM Ha)XKaTHH Ha KHONKY KOHJUIIMOHEP OTKIIFOUYUTCA.

Pestcum oxnascoenun unu Hazpeea

1. Kaonkoii Mode Beioupaercst pexxum oxnaxaenus (Cool) unm HarpeBa
(Heat).

2. Knonkamu C, u C.3agaercs xenaemasi TeMIeparypa.

3. KHomkoif « » BBIOMpaeTCss CKOPOCTh BEHTUIISITOPA.

4. Tlpm HaXaTUM KHONKH « », 3aropaercsd HWHIWKATOpP BKIKOYEHUS,
KOHJUIIMOHEp HAuMHAeT PadoTy B pEXKUME OXJAXKICHUS WM HarpeBaHUs.
[Ipy HIOBTOPHOM Ha)KaTUX HA KHOIKY KOHAULMOHED OTKJIFOUHUTCS.

Perxcum eenmunauuu

1. Knonkoii Mode BbIOMpaeTcsi peskuM BEHTHIISIIHH.

2. KHonkoil « » BEIOUPAETCS] CKOPOCTh BEHTUJISATOPA.

4. Ilpm HaXaTUM KHONKH « », 3aropaercsd HWHIWKATOpP BKIKOYECHUS,
KOHJUIIMOHEp HauMHAeT padoTy B peXUME BEHTWIALMU. [Ipu moBTOpHOM
HaKaTUU HA KHONKY KOHJMIIMOHEP OTKIIFOUHTCS.

B pexume BEeHTUIALUN PETYIUPOBAHUE TEMIIEPATYPBI HEBO3MOKHO.

Peostcum ocywienusn

1. Knomnkoii Mode BeIOupaeTcst pexkuM OCyIICHUS.

2. Knonkamu C, u C. 3a1aercs Hy’Has TemIieparypa.

3. KHOmKOI « » BEIOMPAETCSI CKOPOCTh BEHTUJIATOPA.

4, Tlpu HaXaTMM KHONKH « », 3aropaercs HHAUKATOpP BKIIOYEHUS,
KOHJMIIMOHEp HayHET paboTy B pexume ocymeHus. [Ipu mnoBropHOM
HaXaTUU Ha KHONKY KOHAMIIMOHEP OTKIIFOUMUTCS.

e VYCTaHOBKA BpEMEHU

1. Knonikoit CANCEL oTMeHuTE peabIaylyio YCTaHOBKY BPEMEHH.

2. Haxxmure kHomky SET u ynepkuBaiite e€ HakaToil B TeueHHe 3
CEKYH/1; UHANKATOpP BPEMEHU BKIIFOUUTCS B MUTAIOIIEM PEXKUME.

3. Knonkamu C; u C. 3aaite TEKyliee BpeMs.

4. TloBropnoe Haxatue kHomku SET moaTBepautr BeIOpaHHbBIE
YCTaHOBKH.

Texuuka 0e30MaACHOCTH

[Ipy  nonB30BaHMM  BIACKTPUUYECKUMU  MPUOOpaAMU  HEOOXOIUMO
coOnrofaTh TpaBuja  AJIEKTPOOE30MACHOCTH. 3allpemiaeTcss OCTaBIATh
BKJIIOUEHHBIE TIPUOOPHl 0O€3 HAOIOJEHUs, 10 OKOHYAaHWU pabOThl UX
HEOOXOAUMO OTKJIIOUUTH OT CETH.
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IIpu pabore ¢ BEHTWJIATOPOM HEOOXOAHMMO CIEAUTh, YTOOBI B 30HY
BpALIAIONINXCS JIONACTEW HE MONAaJad 4YacTU Tela, OACKIa W Apyrue
IIPEIMETBHI.

IMOPANOK BBIIIOJHEHUSA PABOTHI

1. MUKpPOKJIMMAT B €CTECTBEHHBIX YCJIOBHUAX

B mepBom 3amaHum wWccienyeTcss MHUKPOKIMMAT B ©CTECTBEHHBIX
yCIIOBUAX Ha paboyeM MecTte B Jsaboparopuu. M3MepuTenbHbIA IIyn
MEeTeoMeTpa MoMeNIaeTcss Ha pabouee MeCTO B 30HE JIbIXaHUsl paOOTHUKA (HA
BbicoTe 1,5M oT mona mpu pabore cros um 1,0 M mnpu pabore cumis).
MeTeoMeTpoM u3MepseTcsi TeMIepaTypa, BIaKHOCTh U CKOPOCTh BO3/1yXa Ha
pabodem mecte. Pe3ynbrarsl uamMepenust 3aHocsITcs B TaoI. 3.6.

ITo tabn. 3.1-3.3 ompeaensercss KaTeropusi TSHXKECTU BBIMOIHIEMON B
JabopaTopuu paboOThI, a TakXKe ONTUMaJbHBIE M JOMYCTUMbBIC 3HAYCHHUS
MapaMeTpoB MHUKPOKJIMMAaTa, COOTBETCTBYIOIIWX BBIOPAHHOW KaTeropuu
TSKECTH.

CpaBHuBas MN3MEPCHHBIE " HOPMHPOBaHHEIC napamMmeTpbl
MUKpPOKJIIMATa, JIeJaeTcs BBIBOA O COOTBETCTBUM MHUKPOKJIMMATa
naboparopuu TpeOOBaHHSAM HOpMaTHBOB. IIpn HeoOOXUMOCTH JarOTCH
PEKOMEHAINH TI0 CO3JaHUI0 B HMCCIIEIYeMOM IMOMEIIEHUU OJIarompusiTHOTO
MUKPOKJIUMATA.

ITo Tabn. 3.5, 3.6 ycraHaBiIMBaeTCsi pEKOMEHIyeMoe BpeMsi paboThI MpU
TeMIiepaType BO3Ayxa Ha pabodyeM MecTe BBIIIE WU HIKE JOMYyCTHMBIX
BelMYuH. Pe3ynbraThl paboThl cBOASATCS B Tabm. 3.8,

2. MUKpPOKJIMMAT NPHU BO3/1eliCTBUH HCTOYHUKA TeIJia.

Bo BTOpoM 3amaHWM HccienyeTcs MHUKPOKIMMAT B YCIIOBHSIX
BBIJICJICHUS H30BITOYHOTO TeIjla Ha paboyeM MecTe B JabopaTopuw.
Bximowaercst snektpudeckas rumtka. [lociie ee HarpeBa, M3MEpUTEIHHBIN
Iyl METeoMeTpa IOMelIaeTcs Ha pabodee MecTO B 30HE JIbIXaHUS
paboTHHKA BOJIM3H TUIMTKH TaK, 9TOOBI TEMIIEpaTypa BO3/lyXa He MPEBbIIIaIa
32,5 °C. MeteoMeTpoM H3MeEpseTCS TeMIlepaTypa, BIaXXHOCTh U CKOPOCTH
BO3/1yXa Ha pabodeM MecTe. Pe3ynbTaTel m3MepeHus 3aHoCsATCs B Ta0. 3.6.

ITo Tabn. 3.1-3.3 ompenemnsieTcsi KaTeTOpHs TSHKECTH BBITIONHICMOU B
naboparopuu pabOThI, a TaKXe ONTUMAJbHBICE U JOMYCTUMbIC 3HAYCHUS
napaMeTpoB MHKPOKJIMMAaTa, COOTBETCTBYIOIIMX BBIOPAHHOW KaTeropuu
TSKCCTH.
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CpaBHuBast U3MEpEHHBIE u HOPMHUPOBAHHBIE napameTpsl
MUKpPOKJIIMaTa, JIeJaeTcs BBIBOA O COOTBETCTBUM MHUKPOKJIMMATa
nabopaTtopuu TpeOOBaHUSAM HOpMaTuBOB. [Ipm HEOOOXMMOCTH AaroTCs
PEKOMEHAINH TI0 CO3JaHUI0 B UCCIIEIYeMOM IMOMEIIEHUU OJIaronpusiTHOTO
MUKPOKJIIMATA.

[To Tabn. 3.5, 3.6 ycraHaBIMBAaeTCsl pEKOMEHIyeMOoe BpeMsi pabOThI Mpu
TeMIepaType BO3Ayxa Ha pabodyeM MecTe BBIIIE WU HIKE JOMYyCTHMBIX
BeMYuH. Pe3ynbTaThl paboThl cBOAsATCS B Tabm. 3.8,

3. MUKpOK/JIMMAT NPH BO31YLIIHOM AYIIHPOBAHUMN

B Tperbem 3amaHum uccrneayeTcs MUKPOKIMMAT B YCIOBHSX
BO3AYIIHOTO AYIIUPOBAHUS Ha pabodyeM MecTe B JlabopaTopun. Brirodaercs
anekTpuueckas mumTtka. [lociae ee HarpeBa, BKIIOUACTCS BEHTWIATOP WIIU
KOHAUIHOHEP. VI3MEepUTENbHBIN Iyl METeOMETpa MoMeIlIaeTcs Ha padodee
MECTO B 30HE JbIXaHWsA pabOTHWKA BOJW3U ITUIMTKH. MeTeoMeTpoM
U3MepsieTcs TeMIlepaTypa, BIAKHOCTh M CKOPOCTh BO3AyXa Ha pabouem
Mecte. Pesynbrarsl uamMepenus 3anocarcs B Tabi. 3.6.

[To Tabn. 3.1-3.4 ompenensieTcsi KaTeropusi TSHKECTU BBITIOJIHAEMON B
naboparopu pabOThI, a TaKKe ONTUMAJIbHBICE U JOMYCTUMbIC 3HAYCHUS
napaMeTpoB MHUKPOKJIMMAaTa, COOTBETCTBYIOIIMX BBIOPAHHOW KaTeropuu
TsokecTd. [Ipu MPEBBINICHHM ONTHMAIBHONW CKOPOCTH BO3IYITHOTO TOTOKA
(6onee 0,5wm/c), mo Tabn. 3.4 onpenensIOTCS HOPMBI TEMIIEPATyp H
CKOpPOCTEU IBWXEHHS BO3/yXa IIPM BO3AYIIHOM AYIIMPOBAaHHUM. TeEIIOBOE
oGmyueHue mwnTKn cocraisier 2100 kkan/(m” gac).

CpaBHuBas WU3MEPCHHBIE U HOPMHPOBAHHBIC napamMeTphl
MUKpPOKJIUMATa, JeJNaeTcs BBIBOJ O COOTBETCTBHUM  MHUKPOKJIMMAaTa
JabopaTtopuu TpeOOBaHUSM HOPMAaTUBOB. [Ipm HEOOOXMMOCTH HArOTCS
PEKOMEHJAINH TI0 CO3JaHUI0 B UCCIIEIYeMOM IMOMEIIEHUHU OJIaronpusiTHOrO
MUKPOKJIUMATA.

ITo tabm. 3.5, 3.6 ycTaHaBiIMBaeTCsS PEKOMEHIyeMoe BpeMs paboThl MpH
TeMIepaType BO3Ayxa Ha pabodyeM MecTe BBIIIE WU HIXKE JOMYyCTHMBIX
BelMuuH. Pe3ynbraThl paboThl cBOAsATCS B Tabm. 3.8,
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Taobu. 3.8. CBonnas tadnuna

Howmep 3ananus

Kateropus pa®oTsI

Pesynbratel
U3MEPEHNH

HopMupoBaHHbIe 3HaUCHUS

Bpewmst paGoTsl B
HEOJIarOTPUSATHBIX

YCIIOBHAX

°C

%

M/c

tOl'IT! OC WOI‘IT! % VOl‘lT’ M/C

t,E[Ol'I! OC WI[OI‘I! % VZ[Ol'[’ M/C

O1leHKa COOTBETCTBUS
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UCCJIEJOBAHUE YCJIOBUH TPYJIA HA
PABOYEM MECTE OIIEPATOPA IIK

IEJTb

Equation Chapter (Next) Section 1O3HakomileHHE€ C OCHOBHBIMU
(dbakTopaMu BpeIHOTO BIUSHUS KOMIIBIOTEpA HA OPraHU3M YEJIOBEKa, a TAaKKe
TUTUEHUYECKUMHU TpoOJjieMaMH, BO3HUKAIOIIMMU B pe3yjbTare padOThl Ha
KOMIIBIOTEPE.

OCHOBHBIE TEOPETUYECKHUE IMOJIOKEHUS

[Ipn HECOOMIOACHUM CAHWUTAPHO-TUTUCHUYECKUX TMPaBUI U HOPM
paboTa Ha KOMITbIOTEPE MOKET MPUBECTH K pa3BUTHUIO psija 3a0oneBanuii. Ha
COCTOSTHUE 3/I0pPOBbSI MOTYT BIIMATH Takue€ BpelHble (aKTOpbl, Kak
JUIMTEIbHOE HEU3MEHHOE TOJIOKEHUE Tella, BbI3BIBAIOIIECE MBIIICUHO-
CKEJICTHOE HapylleHHWe, TIOCTOSHHOE HampsDKeHHe TIJ1a3, BO3JCHCTBUE
panuanuy (M3Ty4eHUS OT BBICOKOBOJBTHBIX JJIEMEHTOB CXEMBI IAUCIUICS U
AJCKTPOHHO-JIYYEBOM  TpYOKM),  BIUSHHE  DJEKTPOCTATUUYECKUX U
AIEKTPOMArHUTHBIX Toneid. CyIecTByeT TecHash B3aUMOCBSI3b MEXIY
SPrOHOMUKON (HaydyHOM oOpraHuzanueil pabodero wmecra) U YpPOBHEM
MICUXOJIOTHYECKUX PACCTPOUCTB U HAPYIIICHUEM 310POBBSI.

CBeTOTEXHUYECKHE TapaMeTphl JUCIIes, pa3Mepbl MOHHUTOpa U
CHUMBOJIOB, I[BETOBBIC IMApPaMETPhI, SPKOCTh JHCIUICS, YacTOTa OOHOBJICHUS
KaJIpOB W 00Ias OCBEMICHHOCTh B IOMEIIEHWU BIUSIOT HA COCTOSHHE
3peHusi. Huskas  OCBEIIEHHOCTh  AWCIUICS  YXYAIIA€T  BOCIIPHUSATHE
uH(popMaly, a CIMIIKOM BBICOKAs MPUBOAUT K YMEHBIIEHUIO KOHTpacTa
U300paKEHUsT 3HAKOB, YTO BBI3BIBACT YyCTAIOCTh TJa3. OCHOBHBIMH
OCTIO)KHCHHSIMU TIPU  JUIUTEILHONM pPaboTe Ha KOMITBIOTEPE SIBISIIOTCS
yTOMJIEHUE TJia3, W BO3HUKHOBEHHE TOJOBHOW Oomu. CyliecTBEHHBIM
(akTOpoM, BIMSIOIIMM Ha YTOMJIEHHE TJIa3, SBJSETCA 4YacTOTa IepeBoja
B3IJIsi1a C AUCIUIEeS Ha KJIABUATYPY. DTO OOBSICHSET OOJBIIYIO YTOMIISIEMOCTD
HAYMHAIOIUX OMEepPaTOpPOB.

Pabora Ha OmuskoM paccrosuun (MeHee S50 cM)  BBI3BIBACT
MOKPACHEHHE TJ1a3, CJIE30TEUECHHUE, PE3b M OUIYIICHUE MHOPOAHOIO TEja B
riasax, 4YTO MOXET TMPUBECTH K HX CYXOCTH, CBETOOOS3HU, ILIOXOM
BUJIUMOCTH B TEMHOTE (B HEKOTOPBIX Cliydasix 3a00JieBaHUE KaTapaKToN) 13-
3a MOCTOSIHHBIX JIEKTPOMArHUTHBIX U3TYYE€HUN JUCTIICS.

128



[Ipu pabGote naucIiess perucTpupyercss ciadoe pPEHTTEeHOBCKOE,
yibTpaduosieToBoe, HHPpakpacHOE, MUKPOBOJHOBOE HM3Iy4EHUS, HU3KO- U
YJIBTPAHU3KOUYACTOTHOE JIEKTPOMArHuTHoe mnoJje. VMccnenoBanusi mokasaiu,
YTO Ha COCTOSIHHME 3JI0POBbSI ONEpATOpa, KOTOPBIM MPOBOAUT HEe MeHee 20
YacoB B HEJENI0 3a KOMIBIOTEPHBIMU TEPMHUHAIAMH, MOTYT BJIMSITH TaKHe
BpenHble (AaKTOPhI, KaK JJIEKTPOCTATUYECKUE W DIIEKTPOMArHUTHBIE IOJS,
BO3JICUCTBUE paguanuu. Bce 3TO MOXKET MPUBECTH K TMOSIBICHUIO TOJIOBHBIX
Ooneit u MuCcHyYHKINK psijla OPTaHOB.

HabGmomaercs Takke pocTt 3a00J€Ba€MOCTH IIEHTPAJbHOW HEPBHOU
cucTemsbl B 4,6 paza yaile, 4eM y paOOTaronIMX Ha JPYrux MPOU3BOACTBAX,
CEepAEYHO-COCYIUCTON — B 2 pa3a, BEPXHUX JbIXaTeJbHbIX MyTel — B 4,1 pasza,
KETyI0YHO-KUIIIEYHOTO TPaKTa — B 2, ONIOPHO-/IBUTATEIbHOW CUCTEMBI — B 3
pa3a. OTMeueHo, 4To paboTa COCyA0B IrOJIOBHOTO Mo3ra ocnabisiercs Ha 7 %
3a 2 yaca HempepbiBHON paboTel W Ha 20 % — 3a 4 yaca, cocymoB Tya3 —
CcOOTBETCTBEHHO Ha 16 u 43 % u 1.0. Cienyer OTMETUTh, YTO BCE HOPMBI
paccuMTaHbl 370POBBIX JIOJEH, a €CIM Yy 4ellOBEeKa €CTh OIpECICHHbIE
MaTOJIOrMYECKUE OTKJIOHEHUS, TO CTENIEHb MOPAXKEHUSI PE3KO BO3pACTaET.

Nmerotcs naHHBIe, MOKA3bIBAIOIIME, YTO MpU pabOTe C AMCILUIEEM B
TedeHue 2—6 yacoB M OoJiee B JICHb MOBBIIIACTCS PUCK 3a00JIEBaHUS IK3EMOMN
M3-3a HAJIWYUS DJIEKTPOCTATUYECKOTO M BO3MOXKHO 3JIEKTPOMArHUTHOTO
MoJiek, KOTOpbIE SIBISIOTCS MPUYMHOW  TOBBINICHUS  KOHIEHTpAIuU
MOJIOKUTENLHBIX a3POUOHOB B paboyeil 30He onepaTopa.

JmutenpHas paboTa C KOMIIBIOTEPOM MPUBOJAUT K CHHKEHHUIO
BHUMAaHUS W BOCHPUSTHS, YXYAUICHUIO mepepaboTku  WHGOpMaINH,
YTOMJICHUIO W TOJOBHBIM  OOJISIM,  BO3HUKHOBEHHUIO  HETATUBHO-
OMOIIMOHANILHBIX ~ COCTOSHUW  (Hampumep, jaenpeccun). VHTeHCHBHas
MPOJOIDKUTENbHAS paboTa Ha KOMIIBIOTEPE MOXKET OBbITh NPUYUHON
npodeccruoHaNbHBIX 3a00JI€BaHUI M3-3a TTOBTOPSIOIIMXCA HArpy30K, a TaKkKe
13-3a BBICOKOI'O PACIOJIOKEHUS KIIaBUATYPbl, HEMPABUIBHOM BBICOTHI Kpeca,
MOJIOKEHHSI KUCTEH pPyK BO BpeMs pPaOOThl WM BBICOKOTO TIOJOKCHUS
MOBEPXHOCTH CTOJA. Bce 3TO MpUBOAUT K BOSHUKHOBEHUIO TaKUX OOJe3HEn
HEPBOB, MBI U CYXOXWIHI, KaK YIIEMJICHHE MEIUaIbHOTO HEpBa PYK,
XpOHHYECKasi 00Jib MIEHHOr0 W MOSICHUYHOTO OTJ/eNia MO3BOHOYHUKA H3-32
HEM3MEHHOU paboyell Mo3bl, TPAaBMATUUYECKUN SMUKOHIUIUT (pa3apa’keHue
CYXOXKUJIMH MIPEATUICUbs U JOKTEBOTO CyCTaBa) U T.]I.

DONEeKTPOMArHUTHBIE  W3JIYYCHHs]  YXYAIIAlOT  paboTy  COCYyI0B
TOJIOBHOT'O MO3Ta, YTO BBI3BIBAET OCJIA0JICHUE MaMSITH, OCTPOTHI 3PEHUS.

Cauumapno-zuzuenuuecxuepekomem)auuu npu pa6ome Ha Komnbiomepe

[lepen mavyasiom paboOTHI ClenyeT OOpPAaTUTh BHUMAaHUE HA HECKOJIBKO
MOMEHTOB:
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a) HEe MEIIAIOT JIK OMOPHI JJIsl pyK padoTe Ha KJIaBUATYpE;

0) KaK pacrojoKeH BEpXHHI Kpail MOHUTOPA [0 OTHOUIEHUIO K IJ1a3aM;
B) KaKOBa BBICOTA pab0OYero Kpecia;

') 10CTaTOYHA JIK 00111asi OCBEIIEHHOCTD.

BepxHuii kpaili MOHHATOpa JOJDKEH HAaXOAUTHCA HAa OJHOM YPOBHE C
IJ1a30M, HWKHUI Kpail — npumepHo Ha 20 ° Hubke ypoBHS riasa. J{ucruiei
JoJbKeH ObITh Ha paccrosHun 40-75 cM or ria3. OCBEHIEHHOCTh JKpaHa
ClieAyeT peryimpoBaTb TakK, 4YTOObl OHa ObUIa paBHAa OCBEUICHHOCTHU
nomenienusi. [Ipu paboTe ¢ KiIaBUATYypOil JIOKTEBOW CYCTaB JAepxkaT IOJ
yriioM 90 °. Kaxnaeie 10 MuHyT ciegyet oTBoAuTh Ha 5-10 cekyH B3IJAA B
CTOPOHY OT AucIies (HampuMmep, B CTOpoHY oOkHa). He pexkomenmyercs
paborate Ha kiaBuarype HempepbiBHO Oonee 30 munyt. [lpm mepBbix
npu3Hakax OonM B pykax cCledyeT HEMENJEHHO oOpauiarbcsi K Bpauy.
OpranuzoBarb paboTy Jydlie TakuM o00pa3oMm, 4YTOOBI — XapakTep
BBINOJIHAEMBIX ONEpalluii U3MEHSJICS B T€UEHHE pabodero JHs.

T'ucuenuueckue mpeovoeanusn k monumopam INK u opzanuzayuu pavomut

OnHOM M3 NMPUYMH YXYAIIEHUS COCTOSHHS 310pOBbSl Yy OIIEPAaTOpPOB
KOMIIBIOTEPOB  SIBISIETCSI  HU3KOE  KA4eCTBO  MOHHUTOPOB.  BakHbIM
MEpOIPUATHEM TI0 3allUTe OT W3JIY4YEHUM SBJSECTCS ONTUMallbHas
paccTaHOBKa KOMITBIOTEPOB B pa004YeM MOMEIIICHUH.

B nomemeHusx MOMDKHO OBITh CMEIIAaHHOE (€CTECTBEHHOE W
UCKYCCTBEHHOE) OCBEIIeHHe. ECTeCTBEHHOE OCBEIIEHHWE B MOMEIICHUU
OCYIIECTBIIIETCS YEPE3 CBETOBBIC MPOEMBI. [Ipu ATOM peKoMeH1yeTcs, YUTOOBI
OHO OBIJIO OPHEHTHPOBAHO Ha ceBep M ceBepo-BocToK. Pasmep KEO B 30HaX
C YCTOMYHUBBIM CHEKHBIM TOKPOBOM JOJKEH ObITh He HIke 1,2 %, a Ha
octaibHOM Tepputopuu — 1,5 %.

OcBeTuTenbHBIC  YCTAaHOBKH  pa3MEMIalOT  TakK, dYTOOBI  OHU
o0OecreunBaI PaBHOMEPHYIO PACCEIHHOCTh OcCBemieHusl. CBETUIBHUKHU
OOIIIer0 OCBEIICHUs CIIeAYeT pacrmojiaratb HajJ paOdOYMMU MOBEPXHOCTSIMHU B
PaBHOMEPHO MPSMOYTOJIHLHOM TMOPSJIKE, YTOOBI BEIWYMHA HCKYCCTBEHHOM
OCBEIIEHHOCTHU cocTaBisiyia He MeHee 300 Jik.

PabGounii cTonm AoMKeH PEeryiImpoBaThCs MO BhICOTE B mpeaenax 680-
800 mm. OnTuManbpHasi MIMpUHA paboyell MOBEPXHOCTU CTOJA COCTABIISIET
800, 1000, 1200, 1400 mm mpu tiyomne 800 m 1000 mm. Ilox pabounm
CTOJIOM JOJIKHO OBITH CBOOOJHOE MPOCTPAHCTBO ISl HOT BBICOTOM HE MEHEe
60 cm.

K MOHUTOpY IPEABSIBISAIOT ClIeaYIOMIKE TPeOOBaHMS:

1) ero pa3smep nomkeH ObITh He MeHee 13 mroiimoB (31 cM) mo
JIMaroHalIu;

2) OH JIOJDKEH MMETh aHTHOJIMKOBOE IMTOKPHITHE;
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3) npokaHue Ha AUCIUIEE JOHKHO HaXoAuThes B peaenax 0,1 M.
4) KonTpacTHOCTh M300pakeHMsI JOKHA COCTaBIATh He MeHee 0,8.

[TpoaOmKUTENBHOCT HEMOCPEACTBEHHOM paboThl € KOMIBIOTEPOM

3aBHCHUT OT HAJIMYMS HABBIKOB U TSXKECTU PAOOTHI U COCTABIISIET:
e I IIKOJIBHUKOB 1-X KnaccoB — 10 MuH;

2 — 5-x kjmaccoB — 15 muH;
6 — 7-x xiaccoB — 20 muH;
8 — 9-x k;maccoB — 25 muH;
10 — 11-x k7accoB Mpu CABAaMBAHUY 3aHITHI: HA TIEpBOM 3aHITHH — 30
MUHYT, Ha BTOpoM — 20 MuH;
ctyneHToB 1 kypca — 1 u;
CTYACHTOB CTapIINX KypcoB — 2 4 ¢ nepepbiBoM 15-20 mun;
npernonaasaresneit — 4 4 ¢ nepepsiBoM 15—20 MunyT depes 2 u;
OIepaTopoB KOMITBIOTEPOB — 6 4acoB ¢ nepepbiBoM 20 MUH Yepe3
KaXxzple 2 4.
[Ip HOPMHPOBAHUM YHUCIIA CUYUTHIBAEMBIX WM BBOJAMMBIX 3HAKOB 3a
CMeHy (YUCJIO CUuThIBaeMbIX 3HakKoB He Oonee 60 000, a cymmapHoe
KOJIMYECTBO CUMTHIBAEMBIX M BBOAMMBIX 3HAKOB 710 40 000 3a cMeHy) u mipu
BOCBMHMYAacCOBOM  pa0oueM  JHE  perjaMeHTHpPOBaHHbIE  IEPEPBIBbI
yCTaHABJIMBAIOTCS Kaxaple 249 mo 15 vuH. B nemsix mnpodunaktuku
NEPEeYTOMIICHHSI W TEpEHAIpsHKEeHUsT BO BpeMsl MEpPephIBOB HEOOXOAUMO
BBINOJIHATH KOMITJIEKCHI YIIPAXXHEHUM (IUIs IJ1a3 U MBIILLL TEJa).

PaGoTHUKM NOIKHBI MPOXOJUTH MPEABAPUTENbHBIN (IIPU HpUeMe Ha
paboTy) M MNEPUOAUYECKUN METUUMHCKUI OCMOTp AJIA MpeaylnpexIeHUs
npodeccroHaIbHBIX 3a00JICBaHU.

METOIUYECKAS YACTH

CyeT4HMK a3POUOHOB

[lepen Hauamom H3MEPEHUN CIEAYET 3a3€MJINTh KOPIYC CUETUYMKA C
MOMOIIbI0 TIPUBOJIa 3a3€MJIEHUS, KOTOpPbIM coenuHsier rHe3go 3EMJIA ¢
IIMHOM 3a3€MJICHUS WM C JIIOOBIM 3aBEJIOMO 3a3€MJICHHBIM MPOBOISIIAM
MPEIMETOM.
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Puc. 4.1. ManorabaputHslii caeTdnk aspornonHoB MAC-01

Bximouaercss mnurtanue cuerunka nepeximoyarenem «I[IMTAHUE»
(mostoxxenue «1»). [Ipu 3TOM Ha AWCIUICE MOSBUTCS HAJIITHCH:

MAC-01 00: 00: 00

Ready
Bribop pexkuma pabOThl CUETUMKA OCYIIECTBIIACTCS MYTEM Ha)KaTus
oJlHOM M3 KHOMOK «0», «1», ..., «9» Ha nuueBol nmaHenu. Beibop pexxuMoB

U3MEPEHUsI CUETUYMKA OCYIIECTBIISCTCS Ha)KaHUEM OJHOM M3 KHOMOK «0»,
«I», ..., «O»:

«1» — pexxum HETIPEPBIBHBIX VU3MEpPEHU I KOHIIEHTpaLU!
OTPUIIATEIBLHBIX A3POUOHOB.
«2» — peKUM HETIPEPBIBHBIX WU3MEpPEHU I KOHIIEHTpaLUU

TIOJIOKUTEITLHBIX a3POUOHOB.

«5» — peKUM OJTHOKPATHBIX U3MEPCHUIN KOHIICHTPAIIUH OTPHUIIATEIbHBIX
u MOJIOKUTEIbHBIX a’POMOHOB, onpeesicHne kod(urmenta
YHUMOJIIPHOCTH.

B cduerumke mpeaycMOTpeHO ABa peXUMa  pabOTHI:  PEKUM
HEMPEPHIBHBIX ~ W3MEPEHWN  KOHIEHTpAIlUi  TOJIOKHUTEIbHBIX WA
OTPHUIATENIbHBIX a3POMOHOB; IOCJEI0BATEILHOE U3MEpPEHUE KOHIEHTpalui
MOJIOKUTEILHBIX W OTPHIATENILHBIX  a’POMOHOB €  IMOCJCAYIONAM
BBIYHCIICHUEM TTOJISIPHOCTH,

Peoxcum  Henpepvignoco usmepenus KOHIICHTPALMA OTPHUIATEIIbHBIX
a’POMOHOB C TIOCTEAYIONICH MHANKAIIMEH TEKYIIETO U CPEIHETO 3HAYCHUS U3
3aperucTpUpPOBaHHBIX. PexxuM 1enecooOpa3HO HCIMOJIb30BATh JJiA OOIIETO
oOcienoBaHusi paboOuMX TOMEIICHUI: OMpEeNeNeHUs] CPEIHEro YpOBHS
KOHIICHTPAIMi a3POMOHOB B TIOMEIICHNH, TIONCKOB BO3MOKHBIX HCTOYHUKOB
a3pOMOHOB (M0 YBEJIMYCHUIO YPOBHS KOHIICHTPAIMA a’pPOUOHOB TIpHU
NpUOINKEHUU K UCTOUHUKY).

[Tocne HaxkaTus KHONKHU |, MOSIBNIsIETCS HAATIUCH:
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-1- 00: 10: 01
Negative lons
Zero Setting 15
Haumnaercs nmkn wm3mepeHud. B mpaBoM HMKHEM YIUIy ITOKa3aHO
BpeMs 10 OKOHYAHMS TeKyllel omnepaunu. Ha OTKIIOHSIOMUECS 3JIEKTPOIBI
aCIUpPALMOHHOM Kamepbl MOJAeTCs HalpsDKeHUE, IMOcje CTa0uiau3alud B
teueHne 20 ¢ Ha coOuparoleM 5JEKTPOAe H3MepseTcs U (PUKCUPYETCH.
3aTeM BKIJIIOYAETCS BEHTWIATOP, U HAYMHAETCS M3MEPEHUS] KOHIUECHTPALUU
OTPHUIATENIbHBIX a3POHOHOB.
-1- 00: 10: 50
Ns- =-3.33 10° cm’®
Nt- = -3.33 10° cm’®
Negative N- 20

[Tokazanust Nt OOHOBISIIOTCS Kakayro cekyHay. 3HaueHue NS —
CpeaHsIsl KOHLIEHTpALKs a3pPOUOHOB 3a 25 C.

B KoHIE 1[UMKIa UW3MEPEHUN BBIBOJUTCS 3HAYEHUE CpEOHEU
KOHLEHTpauu a3ponoHoB NS Bmecro Tekymmx Nt, BbIkiItouaercs
BEHTHWJISITOP, ¥ IIUKJI U3MEPEHUM TTOBTOPSIETCS.

Ecimu nonydyennoe 3naueHre NS BBIXOJIUT 3a Mpeesl HUKHEH TpaHUIlbI
JMana3oHa U3MEPEHU KOHLIEHTPAIMi a3pOUOHOB, HA MOHUTOPE MOSBIISETCS
uHpopmarus.

-1-00: 11: 10

Ns < 0,100 « 10° cm™
N, = 0,120 ;o> cm™
30

«2» Pexum HENPEPBIBHBIX W3MEpEHUN KOHLIEHTPaLUU
MOJIOKUTENBHBIX a3POUOHOB. AJTOpUTM pabOThl pexuMa aHAJIOTHYEH
pexumy — «1».

«5» — B 3TOM PEKUME OCYILECTBIISIETCS U3MEPEHNE KOHLUEHTPALUN KaK
IIOJIO)KUTEIIbHBIX, TaK W  OTPHULATEIBHBIX a’pPOMOHOB, BBIYMCIAETCA
KO3(PPUIUEHT YHUIIOISPHOCTH, U3MEPEHHBIN B KOHKPETHOM MECTE.

PexxuM nenecoodpa3Ho UCIOIb30BATh ISl aTTECTAlMU padOYHUX MECT B
IIOMEIIECHUIX ¢ BUACOAUCIUIEMHBIMA TepMuHanaMu U 11K, B momemenusx c
CUCTEMaMU  KOHAUMUMOHUPOBAaHUA, TaM, IJI€  [PUMEHAIOTCI |
WHJUBUIyaJbHbIE HMOHU3ATOPbl BO3/yXa, YCTPOMCTBA aBTOMAaTHYECKOTO
PETYJIIMPOBaHNS HOHHOTO PEKUMA BO3LYIITHOW CPENIBI.

[Ipouecc u3mepeHus JTaHHBIX 0TOOPAXKAETCSI HA MOHUTOPE:
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-5-00: 15: 01
Ns- = -2.00 10°cm’
Nt+ = +1.00 10° cm™
Polarity ? 15
B [1aHHOM pexuMe peaNM3yrTCd IOCIEA0BATEIbHO HW3MEPEHUS

pexuMoB  «l» wm  «2». Ilo 3aBepHIEHHI0 TIOCIENHETO HM3MEPEHHS
aBTOMATHYECKHU BBIYUCIISAIOTCS 3HaUCHHS KOA(PPHUIIMEHTA YHUTIOISPHOCTH.

Pe3ynbpTarsl n3MepeHuid BEIBOASTCS HA MOHUTOD:
-5- 0ff 00: 16: 01
Ns- = -2.00 10° cm®
Ns+ = +100 10° cm’
VYV =0.50

I/I3MepeHMe HaNPAKCHHOCTH IJTECKTPOMAIrHUTHBIX noJjiei

AHQJIOTMYHO  TPOBECTM  HM3MEPEHHE B  TpPEX  IUIOCKOCTIX
HAIPSOKEHHOCTH JJIEKTPUYECKOTO IOJII M IJIOTHOCTH MAarHUTHOTO ITOTOKA
pabounx mect omnepatopoB B/IT B pexume «HEITPEPBIBHO». /ns storo
HEOOXOAMMO IIOMECTUTh H3MEpPUTENIb TaK, YTOOBl CTpejKa Ha JMIEBOU
MaHEeIN U3MEpUTENsl Oblla HAIPABJIEHA B LEHTP AKpaHa BUAECO TUCILICHHOTO
TepMUHANIA (CKUIAKOKPUCTAIUIMYECKUM TucIUiel mpubopa HampaBiieH BBEpX).
[Tpy MOBTOPHOM H3MEpPEHUM IMEPEOPHUEHTUPOBATH U3MEPHUTENh TaK, YTOOBI
CTpEJKa, OCTaBasicb B TOPU3OHTAJIBHOM IJIOCKOCTH, ObUIa OPUEHTHUPOBAHA
MapajjIebHO IJIOCKOCTH JKpaHa BUJAECO AUCIUIEWHOro TtepMuHana. Jlis
TPEThEr0 HM3MEPEHUsl MEePEOPUEHTUPOBATH MPUOOP TakK, YTOOBI CTpeNKa Ha
JMIEBOM MaHeNn OblIa pacrooKeHa BEPTUKAILHO BBEPX.
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Puc. 4.2. Buemuuii sug BE-METPa-AT-200

[Ipu n3mMepeHnr HANpPsHKEHHOCTH AJEKTPUYECKOrO MO U IUIOTHOCTH
MarHMUTHOTO TIOTOKa pabouumx wmect oneparopoB BT wu apyrux
ANEKTPOTEXHUUECKUX YCTpoUcTB B pexnme «ATTECTALMA», nomecTuts
U3MEPUTENh TaK, YTOObl TEOMETPUUECKUN LIEHTP NepeAHEN TOPLIEBOM MaHeNn
npubopa HaXOAWJICSd B TOUKe u3MepeHusi (Ha paccrossHur 0.5 M OT 3KpaHa
BUJICO JAMCIUICHHOIO TEpMUHAla Ha MEPHEHIUKYIAPE K €ro ILEeHTpY).
Hauvanbnast opueHTanuss npuOopa JO0JKHA OBITh TakoM, YTOOBI CTpeiKa Ha
JMIIEBOM MaHenn Oblja pacroiiokeHa TOPU30HTAIBHO, MEPHEHAUKYISIPHO
IUIOCKOCTH 3KpaHa BHJEO AMCIUIEMHOro TepMHMHala. HaxaTueM KHONKH
«BBom»  BKIIOYMTH u3MepeHue. JloKIaBIIMCh  3BYKOBOIO — CHTrHaja,
CBUJETENIbCTBYIOIIETO O BBIIIOJIHEHUH W3MEPEHUs], MEePEOPUEHTUPOBATH
U3MEPUTENh TaK, YTOOBI CTPEJIKA, OCTABasICh B TOPU3OHTAILHON IJIOCKOCTH,
OblJla OPUEHTUPOBAaHA MapaJlJIeNIbHO MJIOCKOCTH 3KpaHa BUIEO AUCILUIEHHOIO
tepmuHana. Haxatuem kHonku «BBom» BKIIKOUNTH U3MepeHue. JloxaaBmmch
3BYKOBOI'O CHIHaja, CBHUJAETEJIbCTBYIOIIEO O BBIIOJHEHUN H3MEPEHHUS,
NEePEOPUEHTUPOBATh U3MEPUTENIb TaK, YTOOBI CTpEJIKa Ha JIMIIEBOW MaHeIu
Obuta pacmonoxeHa BepTUKanbHO. Haxatmem kHomku «BBOm» BKIIOUHUTH
u3MepeHue. J{oKIaBmIMCh 3BYKOBOI'O CHUTHANIA, CBHJIETEJLCTBYIOIIETO O
BBIIIOJIHCHUM H3MEPEHHUs, HaxaTb Ha KHONKY «BBoa». Pe3ynbrarsl
IpOJICTIAaHHBIX M3MEpPEHU OyIyT aBTOMaTHYecKu 00padoTaHbl MPOLIECCOPOM
U3MEpUTENsl U a0COJIOTHBIE BEJIMYMHBI BEKTOPOB  HANPSKEHHOCTH
AIEKTPUYECKOIO IOJIS Y IJIOTHOCTH MarHUTHOI'O MOTOKA B JABYX YaCTOTHBIX
JanazoHax OynyT BBICBEUEHBI HA MHIUKATOPE U3MEPHUTEIIS.

[locne okoHYaHWsi W3MEpeHUN HaxaB Ha KHomnky 'lluranue",
BBIKJTIOUUTD NTprOop. MHIMKaTOp Ha nmaHenu U3MepUTENsl TOTaCHET.
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Meteomerp

Ha pwuc. 4.3 mpencraBneH BHEMIHUN BUA MPUOOpPA, IMO3BOJSIONIETO
U3MEPATh OTHOCUTENIBHYIO BJIAXHOCTh BO3MlyXa, €ro TeMIeparypy W
CKOPOCTH BO3YIIHBIX IOTOKOB B IPUPOIHOM cpejie, BHYTPH MTOMEIICHUH U B
BEHTWIALIMOHHBIX TPYOONPOBOaX — YHUBEpCcaIbHbII MeTeomeTp MOC-200.

Puc. 4.3 YausepcanpHblii MeTeomerp MDC-200

JIrokcmerTp-sipkoMeTp

JIrokcMeTp-IpKOMETp TMpEAHA3HAYEH Il M3MEPEHMSI OCBEIIECHHOCTH,
CO31aBAEMOWM €CTECTBEHHBIM CBETOM U  DPAa3JUYHBIMA HCTOYHUKAMU
UCKYCCTBEHHOT'O OCBEILEHUS, U SPKOCTH CBeTsAmMXcs o00bekToB. Ha
nepeHeld MaHeld WHAMKATOPHOro OJioka pa3MelIeHbl MepeKtoyareib
MIPEAEIIOB U3MEPEHHUSI U IEPEKIIOUATENIb U3MEPEHHUS OCBEILIECHHOCTH SIPKOCTH.
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Puc. 4.4. Jlrokcmerp-sapkomerp TKA-02

Ilymomep

[Tpubop mpeaHa3Ha4eH I MPOBEACHUS U3MEPEHUM YPOBHS ITyMa Ha
pabounx MecTax M JKUJIBIX IMOMEIISHUSIX, U3MEPEHHUsS H03bl, MOHHUTOPHHTA
[IyMa B OKpYKarolen cpee U APYrux aKkyCTUYECKUX U3MEPEHUI.

Hanuume  nmdpoBoro  CUrHajJpHOrO  Ipolleccopa  MO3BOJISET
OCYIIIECTBIIATH B pealibHOM MaciiTabe Bpemenu 1/1 u 1/3 okTaBHBIN aHaIU3 C
OJIHOBPEMEHHBIM  CTaTUCTUUEeCKUM aHamu3oMm. Illymomep wumeer Bce
TpeOyemMble  HOpMAaTHBaMH  KOppekTupyiomue  ¢uiabTpel.  Mwmeercs
BO3MO>KHOCTh MIPOU3BOAUTH OJHOBPEMEHHOE U3MEPEHNE BXOHOT'O CUTHAJIA C
TpeMs HE3aBUCUMBIMHU YCTaHOBKAMU: (DUIBTPOB KOPPEKIIMU U TOCTOSHHBIX
BpemeHu nerekropa CK3. Hampumep, BO3MOXXHO OJHOBPEMEHHO H3MEPSTh
CHTHaJ C MIOCTOSIHHBIMU AeTekTopa Tuma Slow, Fast u Impulse. Jlns kaxgoro
Ha0opa YCTAaHOBOK MOXXHO 3alkcaTh B MaMsATh NpuOOpa BPEMEHHYIO
HCTOPUIO U3MEPEHUSI.
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Puc. 4.5. llu¢posoii nrymomep SVAN 943

N3MepsieMble TapamMeTphl B pexXUMeE IIIyMOMepa: ypoBeHb 3ByKa (1bA),
YPOBEHb 3BYKOBOrO JaBiieHHd (Ob), SKBHUBAJEHTHbIE YpPOBHU 3BYKa U
3BYKOBOTO JaBJEHMs, CTAaTUCTUYECKUN aHaiu3, BpEMEHHas HCTOpUs
U3MEPSEMOr0 aKyCTUYECKOI'0 CUTHaja, P 3TOM OJJHOBPEMEHHO U3MEPSAETCS
MaKCUMaJIbHOE€ 1 MUHMMAJIbHOE 3HAYEHUE CUTHAJIA.

IMOPSAIOK INIPOBEAEHUS PAGOTBI

W3meputenbHpiMM  IpUOOpaMu  MPOU3BOASTCS  3aMepbl  ypOBHEH
BpenHbIX (hakTOopoB Ha pabouem mecte omeparopa IIK. Ilocne cpaBHeHus
MOJIYYEHHBIX TaHHBIX C HOPMaMH, JEJIAETCS BBIBOJ O COOTBETCTBUM.

Bxirouaercss nepcoOHaNbHBIM  KOMIBIOTEP C  3JIEKTPOHHOJYYEBOU
TpyOkoi. Ilpou3BoguTCs H3MEpeHHE TNapaMeTpoB MHUKpPOKJIMMaTra Ha
pabouem w™ecte omepatopa I[IK ¢ momommpio mereomerpa MOC-200.
Pesynbratel u3mepenuit 3aHocstcss B Tabn. 4.1, TlomyueHHble [aHHBIC
CPaBHMBAIOTCS C HOPMATUBAMU.
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Tabm. 4.1. PeaynbraTsl u3MepeHuit

OIyCTHU Beanun
Enuannel A Uy o
MBI dakTHUeCcKu Ha

HaunmenoBanue daxropa HU3MEPEHUS

(baxropa YPOBEHb | YpPOBEHb (paKTOpa OTKJIOH

P daxropa eHUA

[Iym (PKBUBAJICHTHBIN 1BA
YpOBEHbB 3ByKa)

BricoTa ot mona

YpOBHHM 3JIEKTPOMArHUTHBIX MTOJICH 05w | 1u 15
HanpsbkeH | 5okl

HOCTB B/
SNEKTPUYC | 2400k 1

CKOTI'0 I10JIS

HnoTHOCTS | 5112k

MarHUTHOT HTI
0 ITIOTOKa 2-400kI'ng
Temneparypa Bo3ayxa °C
BiaxxHocTh BO311yXa %
CKOpOCTB JIBVKCHUS
Boszlpyxa e
Ocaemnienue paboueit K
MTOBEPXHOCTH

Spkoctb KI1/M°
Comepxa | n'

HUC CM-3

a’3poMoHO | N
B

Jlanee uzmepsieTcss OCBEIICHHOCTh Ha pabodyeM MeCTe U sIPKOCTh dIKpaHa
MOHUTOpPa C TMOMOUIbI0 JrOKeMmeTpa-sipkomerpa TKA-02. Pesynbrarsl
3aHOCsTCS B TaO. 4.1,

BE-metpoM, Ha BbicOTe 0,5 M OT ToNa u3MEpseTCs HaIpPSKEHHOCTh
AIEKTPUYECKOrO MOJSl U TUIOTHOCTh MAarHUTHOTO MOTOKAa B JIUANO30HAX: OT
ST no 2 kI'n m ot 2 'y 1o 400 kI'x. DKCrIEpUMEHT MOBTOPSETCS HA BHICOTE
1M 1,5 M ot nona.

C nomonipro cuerynka adponoHoB MAC-01 usmepsiercs conepxanHue
MOJIOKUTEIBLHBIX W OTPUIATEIbHBIX a’POMOHOB B BO3/yXe pabodeil 30HBI.
Jlanubie 3aHocsTCs B Ta0J. 4.1 M CpaBHUBAIOTCS C HOPMOH.

[IpouzBoauTCs U3MEpPEHUE SKBUBAJICHTHOTO YPOBHS 3BYKa C MOMOIIBIO
nudpoBoro mymomepa SVAN 943. [laHHple 3aHOCATCS B TaOIUIy H
CPaBHUBAIOTCSI C HOPMOM.

JlenaeTcsi BBIBOJI O COOTBETCTBMM pabouero mecra TpeOOBaHUSM
0€30MMacCHOCTHY U JAI0TCA PEKOMEHAIMY TI0 YIIYYIICHUIO YCIOBUN TPy/a.

139




Tab6n. 4.2. JlonycTiMbIe 3HAUCHHUS YPOBHEH 3BYKOBOI'O JIAaBJICHUS B OKTABHBIX
MOJI0CaxX YacTOT U YPOBHS 3BYKa, co3aaBaemoro [1K

'YpoBHUI 3BYKOBOT'O JIABJICHUS
CpPEIHEreOMETPUUYECKUMH YaCTOTaMHU

B OKTaBHBIX mojocax CO|

31,5Tw |63 Ty (125 T'n 250 I'm 500 'y |1000 I'u2000 T'ud4000 I'y8000 '

YpoBHU
3ByKa B 1BA

86nb (71 ab |61 ab 5416 ©“9 nb

4516 4216 4O0ab B8 ab |50

N3mepenune ypoBHS 3ByKa U YPOBHEH 3BYKOBOI'O JAaBJICHUSI TPOBOAUTCS
Ha pacctosHud 50 CM OT TOBEPXHOCTH OOOpPYIOBaHHUS W HA BBICOTE

PpacinojJoXCHHA NCTOYHHUKA 3BYKaA.

Tabm. 4.3. Bpemennsie nonyctumsie yposHu DMII, coznaBaembix I1K.

HanmenoBanue napaMeTpos BAY

OMII

HanpsxeHHOCTB 2JIEKTpUYECKOro B auanaszoHe yactor 5 I'n - 2 k' 25 B/m
oA B nuarmas3one yactor 2 kK[ 11 - 400 x['g 2,5 B/m
0 THOCTE MATHHTHONO HOTOKA B nuamasone yactor 5 I'm - 2 kI 250 5Tn
B quanasoHe yactor 2 kI’ - 400 kI'ng 25 HTn

DIEKTPOCTATUY €CKUI MOTEHIIMAJ DKpaHa BUJECOMOHUTOPA 500 B

Tabn. 4.4. JlonycTumsble BU3yajabHbIE TapaMETPbl YCTPOMCTB OTOOpaKEeHUS
nHpopManuu.

[TapameTpsl

JlonycTrmble 3HAYCHUS

SApkocTth 6emoro mosns

He menee 35 ku/kB.M

HepaBHOMEpHOCTB SIPKOCTH paboyero noss

He 6onee +-20%

KoHTpacTHOCTB (17151 MOHOXPOMHOT'O PEXHMA)

He menee 3:1

BpemeHHast HecTaOUIBHOCTh U300 paXKEHUS
(HerpenHaMepeHHOE U3MEHEHHE BO BPEMEHH SIPKOCTH
M300paXKEHUS HA SKpaHe JUCIUIes])

He nomxna ¢ukcupoBaThCs

[TpocTpaHcTBEHHAs HECTAOMIBHOCTH U300paKEHUS
(HempeHAMEpPEHHBIE U3MEHEHUS TTOJIOKEHUS
(hparMeHTOB U300pakeHUs HA DKPaHE)

He 6onee 2 x 10(-4L), rne L -
MIPOEKTHOE PACCTOSTHUE
HaOJIIOICHHS, MM

Hns nucrieeB Ha DJIT yacTtora OOHOBIEHUST M300pa)KEHUS JTOJKHA
ObiTb He MeHee 751 mpu Bcex pexuMax pa3penieHusl SKpaHa,
rapaHTUPYEMbIX HOPMATUBHOW JIOKYMEHTAlMEed Ha KOHKPETHBIA THII
nuciuies 1 He MeHee 60 ' uist TuciieeB Ha IIOCKUX JUCKPETHBIX KpaHax
(KMAKOKPUCTAJUTMYECKUX, TIIIa3MEHHBIX U T.I1.).
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Tabmn. 4.5. OnTuMansHbIe TApaMEeTPhl MUKPOKJIMMATA BO BCEX THIAX YYEOHBIX U
JIOIIKOJIBHBIX MOMENIEHUH ¢ ncnoiibzoBanuem 11K

Temneparypa, OTtHocuTenbHas AOCONIOTHAS BJIAXKHOCTB, CKopocTh IBUKEHUS
(O BJIAXKHOCTE, % r/m3 BO3IIyXa, M/C
19 62 10 <0,1
20 58 10 <0,1
21 55 10 <0,1

KOHTPOJBHBIE BOITPOCHI

w

KaxoBbl 0ocHOBHBIE TpeOOBaHUS K paboyeMy MECTy oreparopa rnpu padoTe
Ha KOMIbIOTEpE?

Kakoe HeraTuBHOE NEWCTBUE MOTYT OKa3bIBaTh AJICKTPOMArHUTHBIC OIS
KOMITbIOTEPA Ha 3JI0POBbE MOJIH30BATES?

[lepeuncnute TpeOOBaHUS K KOMIBIOTEPHOMY KJIacCy.

HazoBute pakTophl, OTpUIIATENBHO BIUSIONIME HA OPraHr3M IIKOJILHUKOB
pu paboTe Ha KOMITBIOTEPE.

KakoBa momyctumasi mpoOAOKUTEIBHOCTh paOdOThI ¢ KOMITBIOTEPOM JIJISt
CTYJIEHTOB M IIKOJbHUKOB?

Kakum TpeGoBaHUSIM JOHKEH OTBEYATh MUKPOKIMMAT KOMITBIOTEPHOTO
Kiacca?

Kakue tpeboBanus MPeabSIBISIOTCA K €CTECTBEHHOMY M UCKYCCTBEHHOMY
OCBEIIICHHUIO B KOMITBIOTEPHOM KJtacce?

[lepeuncnuTe HEraTUBHOE BO3ICHCTBHE CYXOro BO3AyXa Ha 370POBBE
YeJI0BeKa.

. Uro HeoOXoauMoO craenaTh AJis YJIy4YllIEHUs MUKPOKJIMMAaTa U YCIOBUU

OCBCHICHUA B KOMIIbIOTCPHOM Kiacce?
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NCCIEAOBAHUE DQOPEKTUBHOCTHU U
KAYECTBA HCCKYCTBEHHOI'O OCBEHIEHUSA

IEJBb PABOTBI

Equation Chapter (Next) Section 1 HM3ydeHue KOJMYSCTBECHHBIX W
KaYCCTBCHHBIX XapPaKTEPUCTHK OCBECINEHHS. 3HAKOMCTBO C Pa3IMYHBIMU
UCTOYHHKAMH CBETa M MNPHOOpaMH JUIS H3MEPEHHS KOJINYECTBCHHBIX
XapaKTEPUCTUK OCBEIICHHSL.

OCHOBHBIE TEOPETUYECKHUE IOJIOKEHUS

OcgenieHue — NoJy4eHUE, paclpeesICeHHE U HCIOJIb30BAHUE CBETOBOM
SHEPruM 1jsl o0ecrieueHus: OIaronpusATHBIX YCJIOBUI BUACHUS NPEAMETOB U
00bekTOB. OHO BIMAET Ha HACTPOCHHWE M CAMOYYBCTBHE, OIpPEIACISIET
3¢ (HEeKTUBHOCTH Tpya.

PanmonanpHOE OCBelleHHE MOMELIEHUH M pabouyuxX MECT — OJHO M3
BOXHEHIINX YCJIOBUU CO3/laHUs OJIArONpUATHBIX M O€30MACHBIX YCJIOBHIA
Tpyza.

Oxkomo 80 % u3 ob6miero odbema HHPOPMAITUU YETIOBEK MOIydaeT yepe3
3puTenbHbIA anmapar. KadecTBo mnonyyaemoil uMH@OpManuMu BO MHOIOM
3aBUCUT OT OCBEIICHHUS: HEYIOBIECTBOPHUTEIBHOE B KOJIMYECTBEHHOM WIH
KA4EeCTBEHHOM OTHOILEHUU OCBEIIEHHE HE TOJIBKO YTOMJIAET 3pEHHE, HO U
BBI3BIBAET YTOMJICHHE OpraHu3ma B 1ieJoM. HepannoHaisHO OpraHn30BaHHOE
OCBEILLIEHHE MOXET, KPOME TOrO SIBUTHCA MPUYMHOW TpaBMaTH3Ma: IUIOXO
OCBEIICHHBIC OMACHBIE 30HBI, CJIEMAIIME UCTOYHUKU CBETa M OJUKU OT HHX,
PE3KME TEHU U IyJIbCAllMM OCBEIICHHOCTH YXYAIIAIOT BUAUMOCTb M MOTYT
BbI3BaTh HEAJEKBATHOE BOCHpUATHE HaOI0gaeMoro oobekra. [lostomy

palMoOHaIbHOE OCBEIIEHHWE TOMEIICHUH U pabdoyux MecT — OJHO U3
BOKHEUIIIMX YCTOBUN JJI CO3/IaHUsI OJaronpHusATHBIX U 0€30MMaCHBIX YCIOBUM
TpyJa.

B 3aBUCHMMOCTH OT MCTOYHMKA CBETa OCBELIEHUE MOXET OBbITh TpeX
BUJIOB: €CTECTBEHHOE, MCKYCCTBEHHOE M COBMeEIEHHOe (cMmemaHHoe). [l
TUTHEHUYECKOW OLIEHKM OCBEUIEHUS MCMOJIb3YIOTCS CBETOTEXHUYECKUE
XapaKTEPUCTUKU, IPUHSTHIE B (PUBHKE.

Buoumoe usnyuenue — y4aCTOK CIIEKTpa SJIEKTPOMArHUTHBIX
KoneGaHnii B auamasone mmuH BomH oT 380 mo 770 uM (1 mmM = 107 M),
PETUCTPUPYEMBIX YETIOBEUYECKUM TJIa30M.
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Ceemosou nomox I’ — MOIIHOCTB JIY4UCTON SHEPIUH, OLICHUBAEMas 110
MPOU3BOJIUMOMY €I0 3PUTEIIbHOMY OIIYIICHHUIO. 3a €IUHUILYy CBETOBOI'O
MIOTOKA MIPUHSAT JIFOMEH (JIM).

Cuna ceema I — IpOCTPaHCTBEHHAS! MNIOTHOCTh CBETOBOI'O MOTOKA!

E N )
do
rae: dF cBeToBOI OTOK (JIM), paBHOMEPHO paclpeeIIAIONIUICs B Mpeaeiax
TelecHOro yria dw. Enununa u3mepeHus Cuiibl cBeTa — Kanjaena (Kn),
paBHasi CBETOBOMY MOTOKY B 1 M (JIFOMEH), paclpOCTpaHsIOIMIEMYCSI BHYTPH
TEJIECHOT'O yIiia B 1 crepaguaH.
Oceewennocms — NOBEPXHOCTHAS IJIOTHOCTh CBETOBOI'O MOTOKA, JIFOKC

(JIK).

=—= (2)

2 .
rae: dS — miomaae moBEpXHOCTH (M), Ha KOTOPYIO MaJaeT CBETOBOW MOTOK
dF-

Aprocms B — TOBEpXHOCTHAs TUIOTHOCTH CHIJIBI CBETa B 33JIaHHOM

HampaBlIeHUU. SIPKOCTb, SBISIOIMIASCS XapaKTEPHCTUKOM CBETSAIIUXCS Ted,
paBHA OTHOIIEHHWIO CHUJIbl CBETa B KaKOM-JIIMOO HANpaBIEHUH K IUIOIIAJH

MPOEKIIMN CBETSAIIECHCA MOBEPXHOCTHU HA IUIOCKOCTh, MEPHEHIUKYISIPHYIO K
ATOMY HallpaBJICHUIO.

B :écow (3)

rae | — cuma cBeta, K; dS — IUIOmMAN H3TydYArONIEH TOBEPXHOCTH, M7, 0 —
yrojl MEXAY HaIlpaBICHUEM M3JY4EHHUs U IUIOCKOCThIO, | pan. Enununen
M3MEDEHHsT SIPKOCTH  SIBIIETCS.  KI/M°, 3TO SIPKOCTH TAaKOH  ILIOCKOM
MOBEPXHOCTH, KOTOpasi B MEPHEHAUKYISIPHOM HAMpPaBICHUU U3JIYYaeT CUIY
cBeta B 1 K1 ¢ uromany 1 M>.

HUckyccmeennoe ocsewjenue TpeayCMAaTPUBAETCA B IMOMEUICHUSX, B
KOTOPBIX MCHBITHIBAETCSI HEAOCTATOK E€CTECTBEHHOI'O CBETA, a TaKkKe JiA
OCBEILIEHMSI TOMENIEHUsT B T€ 4Yachl CYTOK, KOIJla €CTECTBEHHas
OCBEILLIEHHOCTh OTCYTCTBYET.

[lo nOpuHIUIlY OpraHu3alu HCKYCCTBEHHOE OCBEIICHHE MOXXHO
pa3nenauTh Ha JBa BUa: o0lee 1 KOMOMHUPOBAHHOE.

Obwee oceewjenue NpeIHA3HAYEHO ISl OCBEILIEHHS BCETO TOMELIEHUS,
OHO MOXET OBITh paBHOMEPHBIM WM JIOK&JIW30BaHHbIM. OOmiee
pPaBHOMEPHOE OCBEIIECHUE CO3ACT YCIOBUS JJI BRIMOTHEHUS pabOT B JTIOOOM
MecTe OcCBelaeMoro mnpocrpancta. Ilpu oOmiem  JIOKaiIM30BaHHOM
OCBEIIECHUH CBETUJIBHUKU Pa3MEIIAlOT B COOTBETCTBHHU C PACIIOI0KEHUEM
00Opy/IOBaHMsI, YTO TMO3BOJIIET CO37aBaTh MOBBINICHHYIO OCBEIICHHOCTh Ha
pabounx mecrax. KoMOMHUpOBaHHOE OCBEIIEHHWE COCTOMT M3 OOLIEro H
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MecTHOro. Ero 1enecoodpa3Ho ycrpanBath Ipu padboTax BbICOKON TOYHOCTH,
a TaKXKe MpU HEOOXOJUMOCTU CO3[aHUs B IMpoIlecce padOThl ONpeaeIeHHON
HAIPaBJICHHOCTU CBETOBOr0 MOTOKA: MecmHoe ocsewjeHue MpeHA3HAUCHO
JIUISl OCBEIICHUS TOJILKO pabounX MOBEPXHOCTEH M HE CO3/1aeT HEOOXOIUMOM
OCBEIIEHHOCTH AK€ Ha MPUJIETAOIIMX K HUM ydacTkam OHO MOXET ObITh
CTAallMOHAPHBIM U MEPEHOCHBIM. [[puMeHeHnE TOJIbKO MECTHOTO OCBEILICHUS B
MPOU3BOJICTBEHHBIX MOMEIIECHUAX 3allpeliaeTcs, Tak KaK Pe3KHil KOHTPACT
MEXK]y SIPKO OCBELIEHHBIMH M HEOCBEIIEHHBIMU MECTaMHU YTOMJISIET 3pEHUE,
3aMeJISIET CKOPOCTh PadOThI, U HEPEIKO SBISIOTCS MPUYMHONW HECYACTHBIX
CITy4aes.

[Io ¢yHKIMOHATPHOMY Ha3HAYEHUIO WCKYCCTBEHHOE OCBEIICHUE
MOAPA3ACISIETCS Ha pabouee, asaputiHoe, 36aKYaAYUOHHOEe U OXPAHHOE.

Pabouee ocBenieHre mpeaycMaTpUBAETC UL BCEX ITOMEIICHHM
MPOU3BOJICTBEHHBIX 3/aHUM, a TAKXKE YYAaCTKOB OTKPBITHIX MPOCTPAHCTB,
MpeHa3HAYCHHBIX JJIs1 pa0OThI, TPOX0/Ia JIFOJIEH U JBUKEHUS TPAHCIIOPTA.

Asapuiinoe OCBelIeHHME B TOMEIIECHUAX M Ha MeECTax MPOM3BOJICTBA
paboT HEOOXOIMMO TpemycMaTpUBaTh, €CIA OTKJIIOYEHHE pPadodero
OCBEILICHUS M CBSA3aHHOE C 3TUM HapylleHHe oOCTyKHUBaHHUS 000pYyI0BaHUS
MOXXET TMPUBECTH K B3pbIBY, TOXapy, JIUTCIbHOMY HapYIICHHUIO
TEXHOJIOTHYECKOr0 Mpolecca WM padOThl OOBEKTOB KHU3HEOOECIICUCHUSI.
HauMenbliasi OCBELIEHHOCTb, CO37aBacéMasi aBAPUIHBIM  OCBEIICHUEM,
JIOJDKHA COCTaBIsATh 5 % OCBELIEHHOCTH, HOPMHUPYEMOW s pabodero
OCBEIIECHUS, HO HE MEHEE 2 JIK BHYTPHU 3JaHMM M HE MeHee | JK s
TEPPUTOPUHU HPEATTPUATHH.

Jeaxkyayuornoe OCBEIIEHUE CIEAyeT NpeaycMaTpuBaTh B MeECTax,
OTBEJICHHBIX JIJISl TIPOXO0/Ia JIF0JIeH, B MPOXOAaX W Ha JIECTHUIIAX, CITYXKaIlhX
JUTSL DBaKyaluu Jirojied B KonmdectBe Oosee S0 yenmoBek. JTO OCBEIIEHUE
JIOJKHO OO€ecCIeyrBaTh Ha IMOJIy OCHOBHBIX MPOXOJOB (MJIM Ha 3eMJie) U Ha
CTYIEHSIX JIECTHUI] OCBEIIEHHOCTh He MeHee 0,5 ik B nmomemenusix u 0,2 ik
HAa OTKPBITON TEPPUTOPHUH.

OxpanHoe  OCBEIIEHME  MpEIyCcMaTpUBAaeTCsl  BIAOJb  TPaHUI]
TEPPUTOPUU, OXPAHAEMON B HOUHOE BpeMs. OXpaHHOE OCBEIICHUE IOHKHO
o0ecreynBaTh OCBEIIEHHOCTh HE MeHee 0,5 JIK Ha ypOBHE 3eMJIH.

B kauecTBe MCTOYHUKOB MCKYCCTBEHHOTO OCBEIICHUSI MPUMEHSIOTCS
JIAMNbl HAKATUBAHUSL U 2A30PA3PAOHbIE TAMNDL.

B namnax naxanueéanus MCTOYHUKOM CBETa SABIIAECTCA pacKajeHHas
BOJIb)paMoOBasi TMPOBOJIOKA. DTH JIaMIIbl JAlOT HEMPEPBIBHBIA CHEKTP
W3JIy4eHUsI C TOBBIIICHHONW (M0 CPaBHEHUIO C ECTECTBEHHBIM CBETOM)
WHTEHCUBHOCTBIO B JKENTO-KpacHOM oOsactu crekrpa. [lo KoHCTpyKuuu
JaMIlbl  HaKaJUBaHMS OBIBAlOT  BaKyyMHBIE, ra3oHarnoJHEHHBbIE,
OeccrnrpanbHbie (TaJIOTeHHBIE).

144



OOmuM HEAOCTATKOM JIaMI HAaKaJIUBAHUS SBISIETCS CPaBHUTEIHBHO
HeOoubIION Ccpok ciyxObl (MeHee 2000 4) um Mamas cBeToBas oOTAada
(OTHOLIEHHE CO37]aBa€MOr0 JIaMIIOW CBETOBOrO IOTOKa K HOTpediseMoil
anekTpudeckoi momrHoctH) (8 — 20 mv/BT). B mpoMblIieHHOCTH OHHU
HAXOJAT MPUMEHEHHE I OpPTaHU3aIlA MECTHOTO OCBEIICHHUS.

HauOonbiiee  npuMeHeHWE B MPOMBIIUIEHHOCTH  HAaXOJAT
2a3opaspsiOHble 1aMnbl HU3KOTO M BBICOKOro JAaBjeHus. ['a3zopaspsiHbie
JamMIbl HU3KOTO JABJICHUsS, Ha3bIBAEMbIC JIOMHHECIICHTHBIMH, COJICpPXKAT
CTEKJIIHHYIO TpyOKy, BHYTPEHHSISI TOBEPXHOCTb KOTOpPOM  MOKpHITA
JOMUHO(OPOM, HATNOJHEHHYIO JTIO3MPOBAaHHBIM Kojlu4yecTBOM pryTH (30 —
80 Mr) m cmechl0 MHEPTHBIX Ta30B moxa jaaBieHueMm okono 400 [la. Ha
IPOTUBOIOJIOXKHBIX KOHIAX BHYTPU TPYOKH pa3MEIIalOTCsl 3JEKTPOJBI,
MEXIY KOTOPBIMH, MpPH BKJIIOYEHHH JaMIlbl B CETh, BO3HMKAET Tra30BbIN
pa3psil,  CONPOBOXKIAIOUIMICS ~ W3JIyUEHHEM  IMPEUMYIIECTBEHHO B
yIbTpaduoNeTOBOM 00JacTU CHEKTpa. DTO H3IYYEHHE, B CBOIO OYEpEb,
npeoopazyercs JIIOMUHOPOPOM B BUTUMOE CBETOBOE U3IIYUYCHHE.

B 3aBHCcHMOCTM OT cocTaBa JIIOMUHO(OpPA JIFOMUHECIIEHTHBIEC JIAMIIbI
00J1ajatoT pa3InYHON [IBETHOCTHIO.

B nocnenHue roapl MOSBUIMCH Ta30pa3psaHbIE JIAMIIBI HHU3KOTO
JABJICHUSI CO BCTPOEHHBIM BBICOKOYACTOTHBIM IpeoOpa3zoBareneM. ['a30Bblil
paspsig B Takux Jammnax (Ha3bplBaeMblii BHUXPEBBIM) BO30YXKIaeTcs Ha
BBICOKUX YacToTax (Aecatku kl'1) 3a cuer yero oOecreyuBaeTcsl OYEHb
BbICOKas cBeTooTAada. K raszopaspsaneiM Jamnam Beicokoro nasienus (0,03
— 0,08 MIla) otHOCcAT Oyeosvie pmymusie namnvt (APJI). B cnekrpe
W3JIY4CHUsT OSTUX JIaMIl MPeo0aJaloT COCTABIIAIONIME 3€JE€HO-TONYyOOM
obmactu crnektpa. OCHOBHBIMH JIOCTOMHCTBAMHU Ta30pa3psiaHBIX JlaMIl
AaBysieTcsl UX oAroBedyHocTh (cBbie 10000 yacoB), 3KOHOMUYHOCTh, Majlast
ce0eCTOMMOCTh ~ M3TOTOBJICHUS, OJAronpusiTHBIA  CHEKTp  MU3IY4YEeHHUS,
o0ecrneunBarouii BEICOKOE KayecTBO LIBETONEpENauH, HU3Kasi TeMIepaTypa
noBepxHocTH. CBeToOTAaua 3TUX Jlamn Kosebnercs B mpenenax ot 30 mo
105 iM/BT, 4TO B HECKOJIBKO pa3 TMPEBBINIAET CBETOOTAA4Y JIaMIl
HaKaJIMBaHMUSL.

H3zeecmubl 06a noodxooa K HOPMUPOBAHUIO OCEEUCHHOCMU PAOOYUX
noeepxHocmel.

«['uruennyeckue TpeOOBaHMS K €CTECTBEHHOMY, HUCKYCCTBEHHOMY U
COBMEIIEHHOMY OCBECIICHHUIO KHUJIBIX M 0OIecTBeHHbIX 3aaHuid. CanlluH
2.2.1/2.1.1.1278-03» onpeaensier HaUMEHBINYIO OCBEIICHHOCTh pabOUYnX
MOBEPXHOCTEH B MPOM3BOJCTBEHHBIX MOMEIIECHUSIX B 3aBUCHMOCTH OT BHJA
npousBogumon  aestenbHocTtd, a CHull 23-05-95 «EcrectBeHHOEe w
UCKYCCTBEHHOE OCBEUICHHHM» — B 3aBUCHUMOCTH OT XapaKTEpUCTUKU
3pUTENBHONW pabOThI, ONpeAeNsieMOl MHHHMAIbHBIM pa3MepoM OOBEKTa
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pa3nyYeHus, KOHTPAcToM 00bekTa ¢ (oHOM M cBoiicTBamHu (hoHa. B 3TOM
JIOKYMEHTE MCMOIb3YIOTCA CIAEAYIOIINE OCHOBHBIE MOHSATHS:

Obvexm pa3znuuenus — paccMaTPUBAEMbId MPEIMET, OTAEIbHAs €ro
4acTh WK Je(EKT, KOTOPbIE CIEAYET KOHTPOJIUPOBATH B MpoLiecce padOThI.

@on — TOBEPXHOCTh, MPUJIETAIONIAs HEMOCPEICTBEHHO K OOBEKTY
pa3nMyYeHUs, Ha KOTOpol OH paccmarpuBaeTcsi. DOH cuMuTaercs: CBETIBIM
npu Ko3(pPUIMEHTE OTPAKEHUSI p CBETOBOrO MOTOKA MOBEPXHOCTBIO Oojee
0,4; cpennecBeTapIM TpH Koddduinent orpaxenus ot 0,2 mo 0,4; TeMHBIM
nipu ko3 duniuente orpaxeHus meunee 0,2.

Konmpacm ob0bexta paznmuuenus ¢  ¢onom (K) omnpegensercs
OTHOILIEHUEM a0COJIOTHOM BEIMYMHBI Pa3HOCTU SIPKOCTEH 00bekTa By u
¢dona B, k HauOonpmed W3 3THX JABYX spkocTei. KoHTpacT cumraercs
OonpiM Tipu 3HaueHus X K 6oinee 0,5; cpequum — nipu 3HaveHusx K om 0,2
10 0,5; manbim — nipu 3Hauenusix K menee 0,2.

B cootrBerctBun co CHull. 23-05-95 Bc€ 3putenbHble paboThl IETSATCA
Ha 8 Pa3psAllOB U 3aBUCUMOCTH OT pa3Mepa OObEKTa pazlInueHUs U YCIOBUN
3pUTENBHON paloThl. [omycTUMble 3HAYEHUS HAMMEHBIIIECH OCBEIICHHOCTH
pabourx MOBEPXHOCTEN B MPOU3BOJCTBEHHBIX MOMEIIEHUSAX B COOTBETCTBUU
co CHull 23-05-95 npusenens! B Tabnuie (B 3apyOexHbIX HOpMax paszmep
00BEKTa Pa3IMUYECHUS YacTO YKA3bIBAIOT B YIJIOBBIX MUHYTAX).
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Tab6xn. 5.1. HopMupoBaHue 3HaU€HHUS OCBEIICHHOCTH Ha pabOYMUX MeCTax

HpOI/ISBO,Z[CTBCHHbIX HOMCH_[CHI/II\/'I HpI/I I/ICKYCCTBeHHOM OCBCLICHUH,
corstacao CHull 23-05-95

Hauwmens |ITompas OcBemeHHoCTh, JK
Xapakrepuc . Kontpacr
0105071 pan Kom6unup
THKa 00BEKTa XapakTepucT
.| pa3smep [3puTenn OBaHHOE Ob6mee
3pUTEIHHOU - pasIMUCHUS C nKa poHa
00BeKTa, | HOH OCBEIILIEHH | OCBEIICHNE
paboTHI ¢dboHOM
MM paboThI e
a MaJIbId TEMHBIN 4000 1250
6 MaJIbIi CpenHui 3000 750
O4CHb cpenHui TEMHBIA 3000 750
BHCOKaﬂ( ) MaJIbIN CBETJIBIA 2000 500
Toqigczb 0,15-0,3 B CpenHui CBETJIBIA 2000 500
Paspall . 00JIBIIION TEMHBII 2000 500
3pUTEILHON ~ ~
CpeIHMIA CBETJIBIN 1000 300
paboThI) — —
r OO0JIBIIION CBETJIBIA 1000 300
O0BIION cpenHuit 1000 300
a MaJbIil TEMHBII 2000 500
5 MaJIbIi CpenHui 1000 500
BBICOKAS CpenHui TEMHBIA 1000 300
TOYHOCTD MaJIbIi CBETJIBIA 750 300
(3 pazpsg | 0,3-0,5 B CpenHui CBETJIBIN 750 300
3pUTETHHOU 00JIbIIION TEMHBIN 750 300
paborer) CpeIHMI CBETJIBIN 400 200
r OOJIBIIION CBETJIBIA 400 200
O0JBIION CpenHui 400 200
a MaJIbIi TEMHBIA 750 300
6 MaJIbIi CpenHui 500 200
cpenHss CpenHui TEMHBII 500 200
TOYHOCTE MAaJIBIN CBETJILIH 400 200
(4 pazpsg | 0,5-1,0 B CpenHui CBETJIBIN 400 200
3pUTEIBHON 00 IO TEMH bIi 400 200
paboThI) cpenHuit CBETJIBIH 300 150
r OO0JIBIIION CBETJIBIA 300 150
OO0JIBIIION CpenHuN 300 150
a MaJbIil TEMHBII 300 200
5 MaJIbIi cpenHuit 200 150
Masas CpenHui TEMHBIA 200 150
TOYHOCTE MaJIbIi CBETJIBIN 150
(5 pazpsg | 1,0-5,0 B CpenHui CpenHui 150
3pUTETHHOU OO IO TEMHBIN 150
paborer) CpeIHMI CBETJIBIN 100
r OO0JIBIIION CBETJIBIA 100
O0JBIION CpenHui 100

147



Eme oaHMM BaXHBIM IAPaMETPOM, XAPAKTEPU3YIOIIMM KaudeCTBO
OCBELLEHHUS, SIBISIETCS] KO3A(PMUUNEHT MyJbCalUA OCBEIIEHHOCTH K, :

K :(E“aX—_Emin).loo%’ (4)
2-F

n
P
rae: Emax — MakcuMallbHOE 3HAuY€HHE NYJIbCUPYIOIIEH OCBEIIEHHOCTH Ha
paboueii moBepxHOCTH; Enj, — MHUHHMaNbHOE 3HAYECHHE MYJIbCUPYIOIIEH
OCBELIEHHOCTH; E., — cpetHee 3HaueHne OCBEIEHHOCTH.
Hopmamuenwie 3nauenun Kn ona 2azopaspaonvlx namn

Cuctema Kosguument mynscaupm OCBEIICHHOCTH, %
OCBEIlIEHHS pH pa3psiiaX 3pUTENbHOM paboTh
I, 1 Il IV-VIII

OO01ee ocseleHre 10 15 20

KomOunupoBaHHoe
OCBELIECHHE

a) obmee 20 20 20

0) MecTHOe 10 15 20

[Tynpcaniuu OCBELIEHHOCTH BO3HMKAIOT H3-3a MUTAHUS HWCTOYHHUKOB
CBETa MEPEMEHHBbIM HarpspkeHueM. Oco0o OoJblIve 3HaYeHUs] OHU HUMEIOT
IpU HCIOJIB30BaHUN MAaJOMHEPIIMOHHBIX HCTOYHUKOB CBETa, KOTOPHIMHU
SBIISIFOTCS JTIOMUHECLIEHTHBIE JJaMIibl. [lynbcanium ocBeleHHOCTH Ha pabouei
NOBEPXHOCTH HE TOJBKO YTOMJIIOT 3pEHHE, HO M MOTYT BbI3bIBATh
HEaJIeKBaTHOE BOCHPUSATHE HAOJI0IaeMOro OOBEeKTa 3a CUET MOSIBICHUS
ctpobockonuueckoro dddekra. Ctpobockonmueckuit dIhdEKT — Kaxymieecs
W3MEHEHUE WJIU TpEKpalleHUue JBHKEHHUSI OOBEKTa, OCBELIAEMOI0 CBETOM,
IIEPUOANYECKHA U3MEHSIOIIMMCS C ONPEESICeHHON yacToTor. Hanpumep, eciu
BpaLAONINIiCcs Oelblif AUCK C YEPHBIM CEKTOPOM OCBEUIaTh MYJIbCUPYIOLIUM
CBETOBBIM  IIOTOKOM  (BCHBIIIKAMM), TO CEKTOp OyAeT  Ka3aThCs:
HEMOJBWXKHBIM 1pu  yactore fuo, = fypan, MemneHHo Bpamarommmes B
oOpaTtHyto cTopoHy mpHu fu; > fy., MeoeHHO BpamaromumMmcs B Ty ke
ctopoHy NpH fyen < fypam, T foen 1 fipan — COOTBETCTBEHHO YACTOTHI BCHIBIIKY
W BpalleHus nucka. Ilynbcanum OCBEIIEHHOCTH Bpaljaromuxcs OOBEKTOB
MOTYT BBI3BIBaTh BUIUMOCTHh HUX HEMOABIKHOCTH U OBbITh NPUYHHON
TpaBMaTU3Ma.

3nauenune K, MeHSETCS OT HECKONbKMX MPOIEHTOB (I JiaMIl
HaKaJIMBaHMS) O HECKOJIBKHUX JECSITKOB MPOICHTOB (ISl IIOMUHECIIEHTHBIX
ngamm). Manoe 3Hauenue K, 7S JaMIl HaKalWBaHUSA OOBSICHSETCS OONbIION
TEIUIOBOM  MHEPUMEN HUTHM HaKaja, MPEIATCTBYIOLIEH  3aMETHOMY
YMEHBIIEHUIO CBETOBOIO MOTOKA F;; 1aMIT B MOMEHT Mepexo/1a MTHOBEHHOI'O
3HaYEHUs TEPEeMEHHOro HampsbkeHusi cetu udepe3 0 (puc. 5.1). B To xe
BpeMsl, Ta30pa3psiHbIE JaMIlbl 001a1al0T Majlold MHEpUUENd U MEHSIOT CBOU
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CBETOBOM MOTOK F;; NOYTH NPONOPIMOHAIBHO AMIUIUTYAE CETEBOrO
HaATPSOKEHUS.

UCETM

¥

L 4

Puc. 5.1. 3aBucumocTr HanpsHKEHUS SIEKTPOMUTAHUS, CBETOBOTO MOTOKA JIAMITHI
nakanuBanus (JIH) u momunecuentnoi nammsl (JIJI) ot Bpemenn

Jnst ymenbmieHus kod(duimeHta mylbcauu ocBenieHHoctu K
JIOMUHECIICHTHBIC JIaMIIbl  BKJIIOYUAIOT B pasHble (as3pl  TpexdazHoit
AIEKTPUUECKON CETH. DTO XOPOIIO TMOSICHAET HIDKHSAS KpuBas Ha puc. 5.2,
rJ€ TOKa3aH XapakTep HW3MEHEHHS BO BPEMEHU CBETOBOrO IMOTOKa (U
CBSI3AaHHOW C HUM OCBEILIEHHOCTH) CO3/1aBA€MOr0 TPeMsl JIIOMUHECIICHTHBIM U
JamMIaMu, BKJIIOYEHHBIMH B (asy A u B Tpu paznmuuHble ¢as3pl cetu. B
MoCJIeAHEM cily4ae 3a cueT caura ¢a3 Ha 1/3 meproja mpoBalibl B CBETOBOM
MOTOKE KaXJOM M3 JaMIl KOMIIEHCHUPYIOTCS CBETOBBIMH IMOTOKAMH JIBYX
JIpPYyrux JIlaMIl, TaK 4YTO MyJbCalldd CYMMapHOTO CBETOBOIO IIOTOKA
CYILIECTBEHHO yMeHbIaroTcs. [Ipu 3TOM cpeaHee 3HAYEHUE OCBELIEHHOCTH,
CO3/1aBacMOM JJaMIlaMU, OCTAETCs HEM3MEHHBIM U HE 3aBHCHUT OT CIoco0a ux
BKJIFOUEHUS.
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Puc. 5.2. 3aBUCUMOCTH HaNpsKEHUS 3JIEKTPOIUTAHMS U CBETOBBIX IOTOKOB
JFOMHUHECIICHTHBIX JIaMII, BKJIIOYCHHBIX B OfHY (F,;) u B pH (3F ;) das3sl cetn
3JIEKTPOIUTAHUS OT BpeMeHU t

Pacuer MCKYCCTBEHHOTO OCBEIIEHHUS MpeaycMaTpUBaeT: BHIOOP THIIA
WCTOYHUKA CBETa, CHUCTEMbI OCBEIICHHS W CBETUJIbHUKA, IPOBEICHUE
CBETOTEXHUYECKUX PACUETOB, PACIPEACICHUE CBETUIILHUKOB U OINPEICIICHUE
noTpedsieMon CHUCTEMOH OCBCIICHUS MOIIITHOCTH. Bennuwnna,
xapaktepusymomas d(PQPEeKTUBHOCT, HMCHOIB30BAHMUS HMCTOYHUKOB CBETA,
HAa3bIBACTCS KOIDDPUYUEHMOM UCHONIb30BAHUS CBEMOB020 HNOMOKA WU
kodhpunrerToM HCIIOJIb30BaHUS OCBETHUTEJILHOU YCTaHOBKH u
ompenensercs Kak OTHOIIEHHWE (PAKTUYECKOTO CBETOBOTO IMOTOKA K
CYMMapHOMY CBETOBOMY IIOTOKY MCIOJb3yEMbIX HMCTOYHUKOB CBETA,
ONPENCIIEHHOMY II0 WX HOMHHAJIBHOM MOIIHOCTH B COOTBETCTBUHM C
HOPMAaTHUBHOMW JIOKYMEHTAIUEH:

F

n=Fﬂ, (5)

JlaMIi

3Ha4YeHUE (PAKTUIECKOrO CBETOBOIO MOTOKA Fyqr MOXKHO OIIPEIEIUTH
10 pe3ylbTaTaM M3MEPEHHUH B IMOMEIIEHUHM CPEAHEN OCBEIIEHHOCTH E¢, 110

dbopmyie:
F(l)aKT = Ecps 1 (6)
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2
rae S — miomaas NOMEIEHNs, M,
[Ipy TpOEKTHPOBAHWM OCBEUIECHUS [JISI OIICHKA CBETOBOTO ITOTOKA
Fpaxr, HCTIONB3YETCA (hOpMYyIIa:

Fyue = ESK,Z, (7)

rne: E — Hopmupyemasi ocBemeHHOCTh, 1M ([lpunoxenue Nel), K; —
kod(dUIMeHT 3amaca, YYMTHIBAIOIIMNA CTapeHHe JIaMIl, 3ambUIeHUE U
3arps3HEHUE CBETHUIILHUKOB, (00buHO K3 = 1,3 mis nmamm HakanuBaHus U 1,5
JUISL  JIIOMUHECHEHTHBIX Jiamm), Z — KO3(P(PULUHUEHT HEepaBHOMEPHOCTHU
ocsetenus (0obprano Z = 1,1 —1,2).

OTtpaxarolye CBOMCTBA MOBEPXHOCTEW MOMEIICHUSI MOXHO YY€CTh C
NOMOIIBI0 KO3 (UIIMEHTa OTPaKEHUsS CBETOBOrO NOTOKa p. B cioyuae
paBHOMEPHO TU(PPY3HOTO OTpaKEHUsI, KOTJla OTPAKEHHBIN CBETOBOM MOTOK
paccenBaeTcsi ¢ OJMHAKOBOW SIPKOCTBIO BO BCEX HAIPABJICHHSAX, SPKOCTb
ydacTKa paBHOMEpHO MU Py3HO OTpakaroliei MOBEpXHOCTH paBHa:

Bomp =E B (8)
T

riae E — ocBeleHHOoCTh ITOBCPXHOCTH.

KOHTPOJIBHBIE BOITPOCKHI

e OrnpeneneHrue OCBEUICHHUS.

e 3aueM HYXHO pallUOHAJILHOE OCBEIICHUE IMOMEIICHUNH U padouux
MeCT?

e Bubl ocBenieHus: B 3aBUCUMOCTH OT UCTOYHHMKA.

Buaumoe nznyyenue. CBetoBoil motok. Cuia cBera. OCBEIIEHHOCTD.

SpKocTs.

O611ee 1 KOMOMHUPOBAHHOE OCBEIIICHUE.

PaGouee, aBapuitHoe, 3BaKyallMOHHOE U OXPAHHOE OCBEIICHHE.

JlaMmibl HaKaNMBaHUS U Ta30pa3pPSIAHBIC JIAMIIBI.

OOBeKT paznuueHusi, POH, KOHTPACT M XAPAKTEPUCTUKA 3PUTEIHHOU

paboTHI.

[lynbcanuu  OCBEIICEHHOCTM M  NPUYUHBI  CTPOOOCKOMUYECKOTO

s dexkra.

Yro Takoe K03PPUUUEHT MyJIbCcauu?

CriocoObI cHIKEeHUS KOd(h(DUITEHTA MMyJIbCalliu.

KoaddunmeHT ncnonb30BaHus OCBETUTEILHON YCTaHOBKH.

YerpoiicTBO U paboTa CTpeoyHOro npudopa JHKCMETP-TYJIbCaMeTp.

Kak ocymectBisieTcs uamepenue ko3 duiimenTa mynabcauu?
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IMOPSAIOK BBIIIOJIHEHUS PABOTbI

3agauyu J1aboparopHoi padoThbI

B xone nabopatopHoii paboTsl HEOOXOIUMO:

U3MEpPUTh OCBEIIEHHOCTh, CO37aBaEMYIO0 PAa3JIMYHBIMU HCTOYHUKAMHU
CBETa M CPABHUTH C HOPMUPYEMBIMHU 3HAUYCHUSIMHU.

[To u3MepeHHBIM 3HAYCHUSM OCBEIIEHHOCTH OMPEaAeTuTh KodhPuimeHt
WCITIOJIb30BaHUS OCBETHTEIILHON YCTaHOBKH.

N3meputh W cpaBHUTH KOI(DOUIIMEHTH ITyJIbCAllUii OCBEHICHHOCTH
CO3/1aBaCMBbIX pA3IMYHBIMU HWCTOYHHKAMHU CBETA, OIEHUTHh 3aBHCHUMOCTH
KO3 PUIMEHTA MyJIbCAIIUN OCBEIEHHOCTH OT CIOCO0a MOAKITIOUCHHS JIaMII K
dazam TpexdazHoii ceTH.

Onucanue 1200paTOPHOI YCTAHOBKH

JlaGoparopHasi ycTaHOBKa COCTOMT W3 MakeTa IMPOU3BOACTBEHHOTO
MoMeIIeHusT 000pPyIOBaHHOTO Pa3IMYHBIMU MCTOYHUKAMH HCKYCCTBEHHOT'O
OCBEIICHUS, M JIIOKCMETpa-yJbcaMeTpa [JIsi HW3MEPEHUs 3HAYCHUU
OCBEIIEHHOCTH U Kod(dduimenta e mnynbcanuii. MakeT u JIOKCMETp-
MyJIbCaMeTp YCTaHABIIMBAIOTCS HA JIA0OPaTOPHBIN CTO.

Buemnuii BU MakeTa npejacTaBiieH Ha puc. 5.3. Maker umeer Kapkac
13 aTIOMUHHUEBOrO MPOdHIISL, IO, MOTOJOK, OOKOBBIE CTCHKH, 3aJHIOI0 U
MIePEAHIO0 CTEHKH. 3a/IHss U OOKOBBIC CTEHKH SIBIISTFOTCS CheMHBIMU U MOT'YT
yCTaHABJIUBAThCA JIOOONW U3 JBYX CTOPOH BHYTPb MakeTa IOMEIICHUS,
buKCHpYsICh B MpoeMax Kapkaca ¢ MOMOIIbI0O MarHUTHBIX 3amenok. OmHa
CTOpOHA CTEHOK OKpallleHa B CBETJbIE TOHA, Jpyras B TEMHbIE TOHA, MpHU
ATOM HWJKHSIA OKpallleHHasi MOJIOBUHA CTEHKHW TeMHee BepxHel. Ilepennss
CTEHKa >KECTKO BMOHTHMPOBAaHAa B KAapKac U BBIMNOJHEHA U3 TOHUPOBAHHOT'O
MPO3pavyHOro CTekya. B mepenHel HUKHEM 4acTh KapkKaca MpeayCMOTPEHO
OKHO JIJIsl YCTAaHOBKM M3MEPUTEIBHONW TOJIOBKM JIIOKCMETpa-myJibcaMeTpa
BHYTpPb Kapkaca. Ha ypoBHe mosia pa3MmelieH BeHTWISATOP JJIs HaOIt0ICHUS
CTpOOOCKOIIUUECcKOro 3¢ dheKkTa U OXJIAKISHUS JaMIl B TIpoliecce padboThl. Ha
MOTOJIKE pa3MEIIEHbl MaTPOHOB, B KOTOPBIX YCTAaHOBJICHBI JBE JIaMIIb
HaKaJMBaHUs, TPU JIOMUHECIIEHTHbIE JIamnbl TUIa KJI9, ranorenHas namrma u
moMuHecrieHTHass  ygamna Ttuna  CKJIDH ¢ BBICOKOYACTOTHBIM
npeoOpa3zoBaTeieM. BepTukaibHas MNPOEKIHs JamMIl OTMEUEHA Ha MOy
uudpamu, COOTBETCTBYIOLIMMH HOMEpaM JIaMIl Ha JIMLEBOM MaHEeIN MaKeTa.

BxiiroueHne 3JIEKTPONUTAHUS YCTAHOBKM MPOM3BOJMTCS aBTOMAaTOM
3alllUThl, HAXOJAIIMECS Ha 3aJHEH MaHeIu KapKaca, U PETrUCTPUPYETCS
CUTHAJIbHOM JIAMITIOM, PACIIOI0KEHHOW Ha MePEIHEN NaHelId KapKaca.
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Ha nepenneld manenn kapkaca (puc. 5.3) pacHoJIOKE€Hbl OpraHbl
yIIpaBJICHUS U KOHTPOJISA, B TOM YHUCIIE:
® JIaMIla MHAWKAIIUU BKIIOUCHHS HAIIPSDKEHUS CETH,
® TIEpeKITIoYaTelNlb Ui BKIIIOUEHUSI BEHTHIIATOPA,;
® pydKa peryjaupoBaHUs YaCTOThI BPALICHUS BEHTHISATOPA;
e nepexiroyatenu (1-7) st BKIIOYEHUS JaMIl.

DJIeKTpONUTAHUE JIaMIl, HaKaJIMBaHUS U JIIOMUHECUECHTHBIX JIaMIl
OCYILECTBIIETCS OT pa3HbIX (pa3. CxeMa MO3BOJISAET BKJIIOYATH OTAEIBHO
KOKIYI0 JIaMIly C T[OMOIIIO COOTBETCTBYIOIIMX IMEPEKIIOYaTENeH,
pacIojIoKCeHHBIX Ha IepeIHel maHeau kapkaca (puc. 5.3).

Ha 3anHel manenu kapkaca pacmosiOKE€H aBTOMAT 3allUThl CETH U
CABOCHHAss po3eTka ¢ HanpsbkenueM 220B nmns nogkirodeHust
U3MEpPUTEIbHBIX TPUOOPOB.

~

i r“ : )

BEHTMAATOP NAMNG
3OPEKTUBHOCTb M KAYECTB . ' ' ' ' ' ' ' '

OCBEUEHUA

Puc. 5.3. BHemHuii Bua 1a00paTOpHOro CTEHIA

JIrokcMeTp-TyJIbCMETP COIAEPKUT Kopnyc (puc. 5.4), Ha JMIEBON
IIAHEIM KOTOPOr0 PACHOJIOKEH CTPEJIOYHBIA WHIMKATOP, NEPEKIIOYATEINh
pexxuma u3MepeHusa (ocBemeHHocTH E/koa@duuument nynbcauuun Ki),
NEPEeKIIoYaTeslb JUuana3oHa H3MEpPEHUs M IIEepEKIIoYareib BKIFOYEHUS
HanpsDKEHUS CeTH CO BCTPOEHHBIM MHAMKaTOpoM. Ha 3anHeil creHke
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KOpIyca 3akpeIieH CeTEeBOM IMHYp W Jep)Karelb TNpeaoxpaHutens. B
KauyeCcTBE NPHEMHUKA CBETOBOTO IIOTOKA WCIOJIB3YETCS HW3MEPHUTEIIbHAS
rojjoBka ¢ HacajgkamMu. IIpy BBIKIIOUEHHOM JJICKTPONUTAHUHU MPUOOP
paboTaeT Kak JIIOKCMETP M MO3BOJISIET U3MEPSITh OCBEIIEHHOCTh B JUANa30HE
or 1 mgo 100000 nx. BwiGop nmama3ona ompenensercs Hacaakamu. B
nonoxxeHuu 100 nepekrouaresnns nuana3oHa u3MepeHus ¢ Hacajakamu K u M
n3Mepsercst ocsemeHHocTh 10 1000 nk, ¢ Hacagkamu K u P 1o 10000 5k u ¢
Hacankamu K u T go 100000 nx. B mnonoxkennn 30 mnepexirodarens
JUana3oHa M3MEPEHUs ¢ dTUMU K€ HaCaJKaMU W3MEPSETCS OCBEIICHHOCTH
10 300 nx, 7o 3000 ik, 1o 30000 51K, COOTBETCTBEHHO.

Puc. 5.4. Buemnuii Bu TIOKCMETpa-IyJIbcaMeTpa

[Tpu BKJIIOYEHUH MUTAHUS IPUOOP MO3BOJSET UBMEPATH KOOPPULIUEHT
nyJsbcauu ocBemeHHocty B auanazone ot 0 1o 30% wumu ot 0 1o 100% B
3aBUCHMOCTH OT TIOJOXKEHHUS MepeKiIrovareis Jauana3oHa H3MEpEeHHs.
Crnenyer oOpaTUTh BHHUMaHHE Ha TO, YTOOBI U3MepeHHe KodduimeHTa
NyJabCalliM TPOU3BOAMIIOCH TMPH TEX JKE€ HacagKax, 4TO M H3MEpEeHUe
OCBEIIECHHOCTH.
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Nucrpykuus mo Th npu padore Ha 1aGopaTOpHOM CTEeHe

Bgenenue

OKCIUTyaTaluio CTeHJIa HEOOXOIUMO TMPOU3BOJUTH B COOTBETCTBUH C
MpaBUJIaMHU, W3JI0)KEHHBIMA B OJKCIUTyaTAllMOHHOM JOKyMeHTauuu. Bo
n30€KaHUE TOPAKEHUS DJIEKTPUYECKUM TOKOM U BO3HMKHOBEHHE TOXKapa
SAIIPEHIAETCA:

® [I0Jb30BAThCA  DJCKTPUUECKUMH  poO3eTKaMu 0e3  3allUTHBIX
M30JIMPYIOLIMX KOKYXOB WJIM C HEUCIIPABICHHBIMU KOXYyXaMU;

® BKJIIOYATh B DJICKTPOCETh UCIBITATEILHBIN 00pa3el] C OrojJeHHbBIMU
MMPOBOAAMH Y TOKOBEAYILIMMH YaCTSMU JIEKTPUUECKUX YCTPOUCTB;

® BBITATHUBATH BUJIKY U3 PO3ETKU 3a IIHYD;

e paboTaTh Ha CTEHJIE CO CHATHIMU OOJIMIIOBOYHBIMH YACTIMU;

e Opocatb Ha T10JT oymary, TPATIKH, I10JIL30BATHCS
JIETKOBOCILIAMEHSIOITUMHUCS JKUIKOCTSIMH;

® 3aKJaJbIBaTh IIPOBOJIa M IIHYPHI 3a BOJOIPOBOJHBIC TPYOBI H
OaTapeu OTOIJICHUS,;

® OCTaBJSATh CTEHJI BKIKYCHHBIMH B CETh IMPU UINTEIbHOM
OTKJIFOUEHUH MUTAIOLIETO HAMIPSKCHUS;

e JIONyCKaTh K paboTe Ha CTEHJIC IOCTOPOHHUX JIUII.

B ciyyae BO3HUKHOBEHMSI HEHCHPABHOCTH MOJIb30BATENb HOJDKEH
COOOIIUTE 00 APTOM CBOEMY HEIOCPEACTBEHHOMY PYKOBOJMTEIIO C IICIIBIO
CBOE€BPEMEHHOTO BbI30BA CIICHUAIINCTA JIJI1 YCTPAHCHUSI HEUCIIPABHOCTH.

VYCTPAHATD HEWCITPABHOCTD CAMOCTOATEJIBHO
3AIIPEIIAETCA!

3a HapymeHue TpeOOBaHWM JAaHHOW WHCTPYKIIMHM TIOJIb30BATEIH
MPUBJICKAIOTCS K JUCIHMIUIMHAPHOM, @ B COOTBETCTBYIOIIMX CIy4dasX K
MaTepUalbHOW M YIOJIOBHOM OTBETCTBEHHOCTH B TMOPSJIKE, YCTAaHOBICHHOM
JICMCTBYIOIIIMM 3aKOHOJATEILCTBOM PD.

Tpebosanusn 6ezonacnocmu nepeo Hauaniom pabom

[Ipu moaroroBke k paboTe Ha CTEH/E MOJIb30BATENb 00s3aH:

® [IOATOTOBUTH paboyee MECTO U OCBOOOAUTH €ro OT IMOCTOPOHHUX
PEIMETOB;

® BHEIIHUM OCMOTPOM YOEAWTHCSI B OTCYTCTBHM Ha KOpPIycCax,
pO3eTKax, MHYypax MUTAHUS U COCTABHBIX YACTSIX CTE€HA BUIUMBIX JE(PEKTOB
u noBpexiaeHuid. IlpoBeputrh HanMuue U HAJIEKHOCTh MOAKIIOUEHUS
3aIIUTHOTO 3a3€MJICHUS, €CIAM JTO TMPEAYCMOTPEHO JKCIUTyaTallMOHHOM
JOKYMEHTAIUEN;
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e yOeIUTHCs, YTO BKIIOYEHUE CTEHAA HE MIPUBEACT K MONaJaHUIO 1O/
JIEHCTBUE AJIEKTPUUECKOT'0 TOKA IPYTUX COTPYAHUKOB;
® [I0CJI€ BKJIFOUEHHUS CTEHJa YOSIUTHCS B €r0 UCIPABHOM COCTOSTHUU
U TOJIBKO IOCJIE 3TOr0 MPUCTYIaTe K padboTe.
B cnyyae BO3HMKHOBEHHSI HEHCTIPABHOCTU WJIM HEHOPMAIBLHOW PabOTHI
3JIEMEHTOB CTEH/1a HEMEUIEHHO OTKJIIOYUTH €€ OT JEKTPOCETH.
TpeboBanust 6€30MaCHOCTH BO BpeMs pabOThI
Bo Bpemsi paboThl mMmojb30BaTeNbh JOJDKEH COOJIOAATh TPeOOBaHUS
MPAaBWII SKCIUTyaTaIluu JAaHHOTO CTEH/IA.
He ocraBnsTe BKIItOUEHHOE 000pya0BaHUE O6€3 mprucMoTpa. BeIKITo9aTh
IpU nepepbiBax B paboTe U BO BpeMsi IiepephiBa Ha 00€I.
TpeboBanus 6€30MaCHOCTH B aBApUHHBIX CUTYaIUIX
[Ipu pabote Ha cTeHJEe MOJIb30BaTENb JOKEH COOJI0aTh TpeOOBaHUS
WHCTPYKIIMM TI0 OOECIEUEHUIO 3JIEKTPOOE30MACHOCTU TMpPH IKCIUTyaTalluu
AJIEKTPOYCTAHOBOK MoTpeduTeneld n MHCTpyKIMU MO MpaBHJIAM TOKapHOU
0€30MMacCHOCTH B MMOMEIICHUSX OpraHu3aIui.
B cmyyae BO3HHMKHOBEHHSI HEUCIIPAaBHOCTH B TMpoliecce paboThl Ha
CTEH/JIC M €TO COCTaBHBIX YACTSIX MOJIB30BATENb 00sI3aH:
® OTKJIIOYHTH BHINICANIYIO U3 CTPOSI ammapaTypy, B TOM YHCIC B OT
nuTaroniei cetu 220B;
e B Clydyae BO3HHKHOBEHHs TOXKapa MPUHATH MEPHl K TYIICHHIO H
MO3BOHUTH 110 Tenedony 01;
® B Cllyuae TOPAKEHUS DJICKTPOTOKOM TMPHUHATH MEphl IO
OCBOOOXK/ICHUIO MOCTPAAABIIETO OT ACHCTBUS IIEKTPOTOKA, C COOJIIOJICHUEM
MpaBujl AJIEKTPOOE30MaCHOCTH, U OKa3aTh €My IepBYIO (JI0BpadyeOHYIO)
MOMOIIb, TPHUHATH MEpPhl K CKOpPEHIIEMY OKa3aHWI0 TOCTPaJaBIICMy
MEIUIUHCKOW MOMOILIH.
3AIIPEIHAETCA  BBIIIOJIHATE KAKUE-JIMBO PEMOHTHBIE
PABOTbI HA CTEH/IE JIMIIAM, HE UMEIOIIUM CIIEITMAJIBHOI'O
PA3ZPEHIEHNA HA BBITIOJIHEHUE TAKUX PABOT.
B cnydae maneHus HanpsbKeHUS B CETH OTKIIOYUTBH CTEHJ JI0 TOJTHOTO
yCTpaHEHUS HEUCIIPABHOCTH.
TpeGoBaHus 6€30MaCHOCTH MO OKOHYAHUH PaOOThI:
[To okoHYaHUIO pabOTHI Ha CTEH/IE MOJIb30BATENb 00S3aH:
® OTKIIOYWUTHh CTEHJ OT TUTAHUS CETU, YOEIUTHCS MO COCTOSHUIO
CpPE/ICTB MHIUKAIIMK CTEHJIa B TOM, UTO anmaparypa BbIKIIOYEHA;
® OTKIIOYMTHh  3JEKTpooOOpydoBaHMEe  pabodyero  Mecta  OT
AJIEKTPOCETH MyTEM M3BIICUCHHUS IITETCEIbHBIX BHIJIOK U3 PO3ETOK.
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[Ipy BO3HWKHOBEHHWU MPHU3HAKOB HEHUCIPABHOCTH B TMpPOIECCE H IO
OKOHYaHHWIO PpaboOThl, TMOBTOPHOE BKIIIOUEHHE HOTOTO O0OpYIOBaHUS
IPOU3BOAUTH TOJILKO MOCTIE MPOBEPKH €0 UCIIPABHOCTH CIIELIUATUCTOM.

TpeboBaHust 6€30MaCHOCTH MPH BINOJHEHUN Ja00PATOPHOM pabOThI

K pabore nmomyckaroTcsi CTyAEHTBI, O3HAKOMJIEHHBIE C YCTPOWCTBOM
71a00paTOPHOM YCTAaHOBKH, MPHUHIUIIOM JEUCTBUS U MepaMu 0e30IMacHOCTH
MIPU TIPOBEICHUU J1a00paTOPHOM pabOTHI.

Jlng mpenoTBpalleHus NeperpeBa YCTaHOBKH IMPH JUTUTEIbHONW padoTte
JaMI He0OXOIUMO BKJIFOUUTH BEHTUIISITOP.

ITocne mpoBeaeHUs 1a00PATOPHON PAOOTHI OTKIIIOUUTH IJIEKTPOITUTAHUE
CTEHJIa 1 JIIOKCMETpa-ImyIbCMETpa.

IMops10K BbINOJTHEHUSI PA0OTHI

HopMupoBanue  KOJIMYECTBEHHOI'O  IapamMeTpa  OCBEUICHUS U
OIpe/ieNIeHHe MapaMeTpoB pabOThl MPH Pa3IUYHBIX YPOBHSX OOIIEro
KOMOMHHPOBAHHOTO OCBELICHHUS.

e Brxiounte ofHy MHO0YI0 JIIOMHHECHEHTHYIO JaMily (i1 TOYHOIO
M3MEPEHHSI OCBEIICHHOCTH CIIEAYET IaTh JaMII€ TPOrPEThCs 2 MHUH. ).

e li3mMeppTe OCBEHIEHHOCTh B TPEX MPOM3BOJIBHBIX TOYKA HAa YpPOBHE
noia Mojaenu nomeuieHus.  OnpenenuTe  cpeAHee  3HAYEHUE
(aKkTUYECKON OCBEIIEHHOCTH.

e BxitouuTe oHy M00YI0 TaMITy HAKAJTMBAHUA.

e l3MepbTe OCBELIEHHOCTh B TPEX TOYKAX HAa YPOBHE MOJIa MOJEIH
nomemenusi.  Ompenenure  cpeaHee  3HA4YCHHE  (DAKTHYECKOM
OCBEILIEHHOCTH.

e Briounte OAHy JIO0YI0 JIaMIly HaKaJlMBaHUS U OAHY JIOOYIO
JIOMHUHECIIEHTHYIO JaMITy.

e l3MepbTe OCBEIIEHHOCTh B TPEX TOYKaX Ha YPOBHE I0JIa MOJEIH
nomemienus.  Omnpeaenure  cpeqHee  3HaAueHHE  (PAKTHUECKOi
OCBEILIEHHOCTH.

J51s paboTHI C TOKYMEHTaMU BU3YaJIbHO OMPEACIUTE MO TaOHIIe:
a) XapaKTepUucCTUKY 3pUTEIbHON paboThI;

0) Hanmenb1mii pazmMep oObeKTa pa3aniyeHUs;

B) [lonpaszpsia 3putenbHoOi paboThi;

r) KontpacTt o0bekTa pazindeHus ¢ GoHOM;

1) XapakTepucTuky (oHa;

¢) HopMbI ocBelIeHHOCTH JIJIsl JaHHOT'O BHIa padoT.

Jlanubie 3aHecuTe B TAOIUITY:

YpoBeHb Haumensbmmii Ionpaspsin
3pUTENBHON pazmep 3pUTENBHON

XapaxkTepuctu Hopma M3mepennas
Ka (oHa OCBEIIIEHHOCTH, | OCBEIIEHHOCTb,

HT
pa

157




paboThHI 00BEKTa paboThI JIK JIK

pas3InucHus JIMI] JIH JIMIT JIH

Heobxo0umo yuecmsv, umo @enuyuna HOpMUpYemou 0CceeuwjeHHOCmu OJis
JIAMN HAKAIUBAHUSL CHUNCAEMCSL HA OOH) CIYNEHb.

CpaBHMB HM3MEPEHHBbIE 3HAYEHUS OCBEIICHHOCTH C HOPMHUPYEMBIMU
3HAYEHHUSIMU OCBEIICHHOCTH, CAeNaiiTe BHIBOJ O COOTBETCTBUH HOPMAaM.

CpaBHMB TIOJY4YEHHbIE CpPEJAHME 3HAYEHUS  OCBEIICHHOCTH C
HOPMUPYEMBIMU 3HAYEHUSIMU IO TAOJIUIIE OMPEEIUTD:

a) XapakTepUCTUKY 3pUTEIHLHONU PaboTHI;

0) Hanmenpmmii pazmMep o0beKTa pa3TuiICHHUS;

B) [loapaspsia 3putenbHON padoThI;

B BeBOmE HammcaTh, Kakue BUIBI PadOT MOXXHO TPOBOIUTH TIPH
Ka)XJIOM U3MEPEHHOM 3HAYEHUH OCBEIIEHHOCTH.

HopmupoBanue kaueCcTBEHHOI'0O MapaMeTpa OCBEIICHUS

[To mpubopy moKcMeTpy-TiyabcaMeTpy (HaKaB KIABUIIY «CETb» U
JIEBYIO KJIaBUINY B rojiockeHue Kir), uameprre KodDPUIIMESHT MyIbcaliuy s
Kakon JroMuHectieHTHon nmammel (JI1, JI2, JI3, JI4) m qis Kakaod JIaMIIbl
HakanuBanus (JIS, JI6, JI7), 3ateM usaMepbtre KOA(PPUIUEHT Mynbcalluu s
OJIHOBPEMEHHO BKJIIOUEHHBIX Jiamm JI1 u JI2, 3aTem uzmepbTe K03 OUITUEHT
MyJbcalluy NI OAHOBPEMEHHO BKItoueHHbIX jami JI1, JI2 u JI3. (Cnenyer
Y4€CTh, YTO JIFOMUHECIICHTHBIE JIAMIIbI BKJIIOUEHBI B TPU pa3auyHble (a3bl
Tpex(a3HOM CETH, TOITOMY H3MEPHUTCIBHYIO TOJIOBKY JIFOKCMETpa-
myJIbcMeTpa He0OXOIUMO pacroyiiarath B reOMETPUYECKOM IIEHTPE CUCTEMBbI
BKIOYeHHBIX Jiamir) [lo Tabmmme s HalIeHHOrO B IIEPBOM 3aJaHUU
paspsiia 3pUTENIbHON PaboThl (C JOKYMEHTaMH) OIMPENENUTh JOIMYCTUMBII
kodppuument mnynbcauuu Km. IlomydeHHble W HaWJIGHHBbIC 3HAUYCHUS
3aHeCUTe B Tabnuity 2.

Kn, nsmepenssiii 1uis gami, %

JlaM1IBI Km, %
JIFOMHHECIIEHTHBIE JIAMITBI
HaKaJIMBaHUS HOpMa

JI5 JI6 JI7 J1 JI2 JI3 JI4 JINJI2 | JI1JI2JI3

BriBogsr:

a) CpaBHMB U3MEpEHHbIE 3HAYEHUS KOIP(ULIHMEHTA MyJIbCALUU C
HOPMUPYEMBIMHU 3HaUEHUSAMHU K0d(hPULIMEeHTa MyJbCcalluu, CAeIaNTe BBIBOJ O
COOTBETCTBUU HOPMAM.

06) OOwbsacuure: mnodemy Kn mamMnm HakanuBaHUST MEHBIIE YeM
JIOMUHECIIEHTHBIX  JIaMII WU TPUYMHY  YMEHBIIEHUS  MyJIbCalllH
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JIOMHUHECLIEHTHBIX JIaMII NpPU KX OJHOBPEMEHHOM BKJIIOYEHWH B TpU
paznuuHble (a3bl TpexPazHoil ceTH.

Bximounte BEHTWISATOp M OIHY JIIOMHHECHeHTHyr0 jammy (JI1).
PeryasitopoM 9acToThl BpallleHHs KpbUILYATKHM BEHTHWIIATOpa no0eiTech
BO3HUKHOBEHUS WJUTIO3UM BpalleHusl nepudepuitHol 4acTh BEHTUISATOPA B
OJTHY CTOPOHY, a LIEHTPaIbHON YacTH B APYTYIO.

J106aBOYHO BKJIOYAMTE MOCIEAOBATEIBHO JIIOMUHECIICHTHBIE JIAMIIbI
(JI2, JI3), ybenuBmIMCh BU3YyaJlbHO B HCYE3HOBEHHH CTPOOOCKOIMHUYECKOTO

addexra.

Onenka sHepreTndeckoil 3p(HPeKTUBHOCTH HCTOYHUKOB CBETA.

OtnenpHo juist kaxaou Jsamnel  (JI1, JI4, JI6, JI7) wusmepbte
CO3/1aBaE€MYI0 HAa YPOBHE IIOJA OCBEHIEHHOCTh Ejyr. CBETOUYBCTBUTEIBHBIN
DJIEMEHT JIIOKCMETpa KaXKIbIi pa3 pacrojiaraTb TOJ JIaMIoi. Y cIoBus
paboThl pa3MMUYHBIX JIAaMII B MOJCITH TIOMEIICHUS CUHUTATh MPAKTHUECKU
OJTMHAKOBBIMU.

OnpenenuTs Ui KaXJA0W JTaMIIbl BEJIUYUHY YAEITbHON OCBEIIEHHOCTU

Ey. T.€. KOIMYECTBO JIIOKC B YCIOBUSAX DKCIIEPUMEHTA, NPHXOJAIICECS Ha
1 BT s51eKTprYE€CKOl MOIITHOCTH:
E _ Edmk‘m
yo W !

rne E,; — ynmempnas ocBemeHHOCTB, IK/BT, Egpuer — axTHdeckas
OCBCIICHHOCTh JUJIS KakJaou Jjamnbel, W — HOMHMHAaJbHAsd MOIIHOCTh
UCIIO0JIb3YEMOI0 THIA JIAMIIBI.

PesynbTaThl 3aHecTu B Tabmuity 3.

Tabmumna 3

Jlamna HakagIMBaHUA JIroMuHecneHTHas JaMIia
Tun namnbr
JI6 JI7 JI1 JI4

MomHocTts nammn, Bt

OCBGHIGHHOCTL, JIK

VYV nenbHas
OCBEIIEHHOCTb, JIK/BT

BriBox: OueHuTh BO CKOJBKO pa3 JIIOMHUHECIIEHTHAas W TaJIOreHHas
namiibl 3 PexTruBHEE 0OBIYHOM JTaMITbl HAaKAJIMBaHUS.

Ornenka kod(ppuIMeHTa UCIOIb30BAHKUS OCBETUTEIILHON YCTaHOBKHU
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YCTaHOBUTE CTEHKM MakeTa IMPOU3BOACTBEHHOI'O IMOMEIICHUS TaKUM
o0pa3oM, 4YTOOBI CTOPOHBI, OKpAIICHHbIE B TEMHBIC TOHA, OBUIH
oOpaleHbl BHYTPb MOJICNIA MIOMEIIICHHUS.
Bxirounre tamMny HakanuBanus JIS.
N3mepbTe OCBEMIEHHOCTh C MOMOLIBIO JIOKCMETPA-IIyJIbCaMeTpa HeE
MEHEE YeM B ISTU TOUYKAX MaKeTa MPOU3BOJACTBEHHOrO MOMeEIICHUs (B
IEHTpE W YIJiax 1MoJia), ONpeleuTh CpeaHEee 3HAUCHUE OCBEIICHHOCTH
Eep.
Takum ke oOpa3oM TMpu TEMHBIX TOHaX CTEHOK IPOU3BECTU
HM3MEpEeHHE C OTHOM roMuHecieHTHOM tammioi JI1 u ranorennoit JI7.
Y CTaHOBUTE CTEHKH MAKETa MPOU3BOACTBEHHOT'O IMOMEIICHUS TaKUM
o0pa3oM, 4YTOOBI CTOPOHBI, OKpAIICHHBIC B CBETJIbIC TOHA, OBUIH
oOpallleHbl BHYTPb OMEIICHUS.
Bxurounte namiy HakanBanus JIS.
N3mepbTe OCBEMIEHHOCTH C IMOMOIIBIO JIIOKCMETpPA-NyJIbCAMETPA HE
MEHEe YeM B MSTH TOYKaxX MaKeTa MPOU3BOJICTBEHHOIO TOMEIIeHUs (B
LEHTPE W YIJiax MoJia), ONpeleuTh CPpeAHEe 3HAUCHUE OCBEIIEHHOCTH
=
Takum ke 00pa3oM TP CBETJIBIX TOHAX CTEHOK IPOU3BECTH
M3MEpPEHHE C OJHOM JTroMuHecIieHTHOM Jlammiol JI1 u ranorennoit JI7.
3a"ecuTe MOoJTy4YeHHbIC 3HAYCHUSAM Ta0uily 4.
Tabmuna 4

Caetbiii poH Temubriii poH

JI | nroMUHECHEHTH | rajJloreHHa JIFOMUHECLIEHTH | rajJJoreHHa
H as P as q

e

Ey,

cpr
JK

F(baKT
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m |

ITo pe3ynbpTaram U3MEpEeHUN OCBEIICHHOCTH JJISI BAPUAHTA C TEMHOW U
CBETJION OKpacKoW CTEH BBIYUCIUTH 3HAaUeHHE (PAKTHUUYECKOTO CBETOBOTO
HOTOKA Fgr IO pOpMyITE:

rae, Eep.

Fw =E.S

CpCAHCC 3HAUYCHHUE OCBCUICHHOCTH, S - miomaab MakeTa

2

noMernieHus1, M~ (TUIoIa b mojia Moaeau nomerienus S =0,42 Mm°).
Beraucinth k03D PUITMEHT UCTIONB30BAHUS OCBETUTEIHPHONW YCTAHOBKHU

1 JUTsl BapuaHTa ¢ TEMHOW U CBETJIOW OKPACKOM CTeH 1o hopMyJie:

77 — F([Jazcm ’

Jaamn

CymMapHbIi CBETOBOM TMOTOK F ., BBIOpaTh MO HOMHHAJIHHOU

MOIIHOCTH I KaXKA0r0 THUIIA JIaMI 1o Taosuiie Ne5.

Tabmuna Ne5 CBeToBOI MOTOK Pa3IMYHBIX HCTOYHUKOB CBETA

HomunanbpHass MOITHOCTD, | HOMUMHANIBHBIM CBETOBOM
Twuno namo
Bt IMOTOK, JIM
Jlamrta HakaJIMBaHUA 60 730
Jlamma HaKaJIMBaHUA
60 800
KPUIITOHOBAs
JlamMma JroMuHECHIEHTHAA 9 465
KJI9
Jlamria roMuHECLICeHTHAS
11 700
CKJIDH
Jlamrra rajjoreHHas 50 850
BoBogsl: CpaBauTe 3HaueHHS KOI(PQPUIIMEHTOB HCIOIH30BAHUS

OCBCTUTCJIbHBIX YCTAHOBOK, IIOJYYCHHEBIC IJIs1 CIIy4dacB C HCIIOJb30BaHHNEM
PA3IMYHBIX HCTOYHUKOB CBCTA U pa3HHqHOﬁ OKpaCKOﬁ CTCH.
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NCCIEAOBAHME IIYMOB B
IMPOU3BOJACTBEHHBIX IIOMEHIEHUAX

IEJTb

Equation Chapter (Next) Section 1IlpoBecTn M3MepeHHE MapaMeTPOB
IIyMa, OIIEHUTH 2(PHEKTUBHOCTh MEPOTPHUATHI TIO €r0 CHUKEHHUIO.

METOIUYECKAS YACTh

JlaGopaTopHbIii CTEeH]T

Crenn mMeeT BHUJ MakeTa MPOU3BOACTBEHHBIX IMMOMELICHUN, OIHO W3
KOTOPBIX ~UMUTHPYET TPOU3BOJCTBEHHBIH  Y4acTOK, a BTOpoe —
KOHCTPYKTOPCKOE O10poO.

Puc. 6.1. JIabopaTopHBIii cTeH

Hctounuk mryma HaXOIWTCS BHHU3Y JIEBOM KaMmephl, TAE€ pa3MEIICH
MakeT 3aBOJICKOTrO o0opyaoBaHus. B mpaBoil kamepe pa3MelieH Maket
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KOHCTPYKTOPCKOr0 ©O10po, Ha TIOACTaBKE YCTaHOBJIEH MHKPOPOH U3
komiuiekta BIIIB—003. Kamepbl cHaOXeHBI OCBETUTEIBHBIMU JIAMIIAMHU U
MOTYT HaKpbIBaTbCsl 3BYKOMNOIVIOIIAIOIMM KOpoOoM. TymOnepsl st
BKJIFOUEHHSI JIAMIT HAXOJATCA Ha MEePEIHEN CTEHKE CTeH Ia.

IlepenHsisi creHka cTeHAa MMEET JBa CMOTPOBBIX OKHa. BHyTpu Ha
NepelHed M 3aJHEd CTEHKax HWMEIOTCS HaIpaBJSOIME, IPU  [TOMOLIU
KOTOPBIX YCTAQHABIMBAETCSl CBhEMHAs 3BYKOM3OJIMPYIOIIAs IMEPEropoaka,
o0ecreunBaroIas N30JSIIHI0 MPaBOH U JIEBOW KaMep APYr OT ApyTa.

Puc. 6.2. Buyrpennee ycTpoicTBO CTeHIA

Pemetka rpoMKoroBopuTeds BO BpeMsl MpOBEIEHHUs JabopaTOpPHOM
pabOThI MOXKET OBITH 3aKPHITA 3BYKOU3OIHPYIOITUM KOKYXOM.

I €Hepamop HU3KO4acmomHmnslxX CUCHA106

JIns  co3maHMsl IIyMa UCIOJb3YETCS TE€HEpaTop HU3KOYaCTOTHBIX
CUTHAJIOB. BHelHM1 BUI reHepaTopa MnpecTaBlieH Ha puc. 6.3.

163



Puc. 6.3. 'enepaTop 271EKTPUUECKUX CUTHATIOB

Ha nwuneBoit maHenu reHepaTropa paclojoXKEHbl KHOMKH BbIOOpa
JMana3oHa 4YacToT, py4yKa IUIABHOTO pEryJMpOBaHUS YaCTOThI, pPydKa
IUIABHOTO PETYJIMPOBAaHUS BXOJIHOIO HAINpPSKEHMsI, YETbIpEeXpa3psIHbIN
WHAMKATOP YaCTOThI, THE3/1A JUIs ITOAKIIOUEHUS HarPy3KH.

[Ipu cMeHe 3BYKOM3OJIMPYIOMINX MEPETOPOIOK TeHepaTop HEOOXOAUMO
BBIKJTIOYATh.

H3zmepumenv wiyma

W3mepenne mapamMeTpoB IIyMa OCYIIECTBISIETCS C  TOMOIIBIO
KOMOWHHPOBAHHOTO TIprbopa — uameputens myma u Budbpanuu BIIIB-003—
M2, B KOTOpPOM HCHONb3YETCS MNPUHIUI MPeoOpa3oBaHUsl MEXaHHMUYECKHX
KoNe0aHuil  HWCCleAyeMbIX  OOBEKTOB B  MPOMOPIHOHATIBHBIA UM
ANIEKTPUYECKUIl CUTHAJ, KOTOpPbIM yCHIMBAIOTCA M MpeoOpa3yroercs.
BremHwmii By mpubopa mpeacrasiieH Ha puc. 6.4,

Puc. 6.4. U3mepurens nryma u BUOpamuu.

Ha ero smueByro nma”esnb BbIBEACHBI CIEAYIOIIME OPraHbl yIPABIICHUS,
pEeryJIupoOBaHNs U WHIUKALIUN:
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Tabu. 6.1. Opransl yrpaBiaeHHUs] U3MEPUTENS IIIyMa U BUOPALIUH.

Ilepexmroyaresb 0603. [losicHeHue

BrikitoueHne u3aMepuTesis

PexxuM kanmubpoBKU

BBICTpBIN peXXUM HU3MEpEHUs

PexuM n3mepenus ¢ mocTossHHOM BpeMeHu | ¢
(MenIeHHO)

Pexxum usmepenus ¢ nocrossHHoOM BpeMenu 10 ¢
(o4eHb MeJIEHHO)

POJT PABOTBI

O
-1 KonTpoinb cocrostHus Gatapeit
>

F

S

10S

JUJIT1,dB 10...80
JUIT2,dB 10...50
LED unaukatopsl Nuaukanus npenena n3MepeHus
[1PT Wupukanus neperpy3ku U3MepuTelIs
a/V Br16op pexxuma usmepeHus (BUOPOCKOpPOCTb,
BHOPOYCKOPEHHE)
1...63 | YacroTa (IIpu 4aCTOTHOM aHaJIM3€ B OKTaBHbBIX
0.125...8 | momocax)
MHOXUTENs 3HAYEHUS YACTOTHI (ITPU YACTOTHOM
aQHAJIN3E B OKTABHBIX ITOJIOCAX )

Br160p npenena usmepenus

@OJIT OKT

kHz / Hz

Brxumrouenune KoppeKTHpYo X GUuIbTPoOB

O|wm| >

TIMH ®HUY, orpaHn4mMBarONIMi YaCTOTHBIA IUANIa30H
®JIT,Hz 20 x[' mpu n3MepeHnn YpOBHS 3BYKOBOT'O JaBJICHUS
OKT PexxuM yacTOTHOr0 aHaJIM3a B OKTABHBIX I10JI0CaX

®HY orpannuyMBaromni 4aCTOTHBIN JUAIIA30H IPU
10 M3MEpEeHUHU TapaMeTpoB BUOpaluu

N3mepenue B muddyznom momne (mpu Masbix

CB/ D MOMEIICHHSIX ¢ OOJIBIITUM YHCIIOM OTPAXKAOIIUX
MTOBEPXHOCTEH)

®HY orpaHnuMBaromnil YaCTOTHBIA THAIIA30H MIPH
M3MEpPEeHUHU TapaMeTpoB BUOpaluu

10kHz / 4kHz

Meronuka usmMepeHuu

M3mepurens myma ©  TeHEpPaToOp HU3KOYACTOTHBIX  CHUTHAJIOB
IOAKIIIOUAIOTCA K CeTH. l3MepeHue ypoBHSA 3BYKOBOIO JIaBJIICHUA
OCYLIECTBIIAECTCS B CIEAYIOLIEH 1OCIEI0BATEIbHOCTHU:

KaICloJIb MUKPO(OHHBIA Ha TMOACTaBKE YCTAHABJIMBAETCS B MpPaBOil
Kamepe (MakeT OMEIICHHsT KOHCTPYKTOPCKOT'0 OF0pO);

BBIXOJIHBIE THE31a T€HEPATOPA COCAUHAIOTCA C BXOAHBIMHU THE31aMU Ha
MAaKeTe;
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Ha TeHEepaTope YCTaHABIMBAaeCs OJHA U3 CPEIHEreOMETPUYECKUX
OKTaBHBIX 9aCTOT;

NePeKIIIoYaTeNld  M3MEPUTENIE  YCTAHABIMBAIOTCS B TOJIOKCHUS
yKa3aHHbIC B Ta0II. 6.2,

Tabmn. 6.2. [TonoxeHus nepekitoyaTeneil npu U3MEpeHNnH ryma

[TepekimrouaTenb 0603. [TosicHeHue
F BEBICTpBI pekuM H3MEpPEHUs, PEXKUM U3MEPEHUS C
S MOCTOSIHHOM BpeMeHH | ¢ (MeIJIEHHO) W PeXUM
PO/l PABOTBI n3MepeHus ¢ mocTostHHoN Bpemenu 10 ¢ (o4ueHb
10S MENJICHHO) B 3aBUCUMOCTHU OT KOJIEOAHUHN CTPEIKHU BO
BpEMsI UBMEPEHUS
JUIT1.dB 80 MaxkcumanbHble 3Ha4eHus
JUIT2,dB 50
LED wnaukatopsl WHuaukanus npeaena u3MepeHus
I1PT OTCcyTCBHE MIEpErpy3Ku
alVv Kuomnka Hakata

1...63 | YactoTa ¢uibTpa AOHKHA COBIMAAATh C YACTOTOU

®JIT OKT 0.125...8 | renepaTopa

kHz / Hz B 3aBHCHMOCTH OT Y4acTOTHI FeHepaTopa

DJIT,Hz OKT PesxpM gacTOTHOr O aHAJIM3a B OKTaBHBIX MOJ0CAX
CB/ 1D KHomnka He HaxaTa

N3MmepeHne ypoBHS 3BYKOBOTO JABJICHUS ITPOU3BOJAAT PYKOBOJCTBYSChH
CIIEAYIOIIMM: €CIM TpPU HU3MEPEHUU CTpeJKa H3MEPUTENs HaXOAUTCS B
HayaJie IIKaJbl, TO cieayeT BbiBecTu ee B cekTop 0—10 mkamel menubern;
BBIBOJ] CTPENIKH B TPEOYEMbIH CEKTOP IIKAJbl OCYIIECTBISIETCS C MOMOIIbIO
nepexiouarenet IJIT1 u JJIT2 nmyrem mociaenoBaTeIbHOIO YMEHBIIIEHUS
UX 3HAYEHUH, CHavaJia JEBOro JI0 Ipejesa, TOIbKO IMOCNe 3TOr0 — MpaBoro;
P YMEHBUIEHUM HUX 3HAYECHHUH 3aropar0Tcsl CBETOMMOABI IMOKA3BIBAOIINE
npenen u3MepeHus. CBETONMONbI MOKA3bIBAIOT TO 3HaueHWe b, koTopoe
HE00X0AMMO MPUOABUTH K MOKA3aHUIO MPUOOpa HA CTPEIIOYHOM MHAUKATOPE,
4YTOOBl MOJYYUTh HCTUHHOE 3HAYEHHE YPOBHS 3BYKOBOIO JaBJICHUS.
Hanpumep, Kk MOMEHTy BbIXOJAa CTpENKH Npubopa B JAMANA30H IIKAJIbI,
JNOMYCTUMBIN JUII HW3MEPEHMM, 3aropencs ceroauon mnox uuciaom 70, a
CTpeiKa HM3MEpUTENILHOTO mpubdopa mokaseiBaeT 6 dB, 310 03Hadaer, uTO
YPOBEHB 3BYKOBOI'O JABJICHUS Ha 33JaHHOW yacToTe cocrasisieT 76 nb.

N3mepeHre ypoBHEW 3BYKOBOTO JABJICHHUS NPH NMPUMEHEHHH METOOB
3alIUTHl OT IIyMa aHAJIOIMYHO ONKMCAaHHOMY BbllIe. B naHHOi 1abopaTopHOH
paboTe wucCcienyeTcss 3BYKOM3OJSLMS KOXYXOM M IEpPeropoikaMu U3
pa3IMYHbIX MaTepUAJIOB.
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Mepbl 6e30aCHOCTH

1. lepen HayanoM pabOTHI HPOBEPSAETCS COCTOSHUE JTAOOPATOPHOIO
CTEHJa W HCIHOJb3YEMBIX H3MEPHUTEIbHBIX MpuOOpoB. CTYACHT MOJDKEH:
OCMOTPETH ANEKTPUUECKUI IPUBOJ] TEXHOJIOIMUYECKOT0 arperara, yCTaHOBKH,
NUTAIONMe Kabenu, MpOoBOAA, MYCKOBBIE KHONKH U JIp. YCTPOMWCTBA,
AJIEKTPOU3MEPUTENbHBIE TPUOOPHI, 3alUTHBIE CPEACTBa, YOEIUTHCS B
HQJIMYUU 3a3€MJICHUS, B OTCYTCTBMM OTOJICHHBIX NPOBOJIOB, HE 3aKPBITHIX
KJIEMHBIX KOPOOOK, COCAMHEHUIA.

2. Bo BpeMst paboThI CTyIEHT 00s513aH PEryJISpPHO MPOU3BOIUTH OCMOTP
oOcmyxuBaeMoro uMm oOopymoBaHus, pabodero mecta. [lpu BEIsIBICHUU
HETOJIaI0K HEMEIJICHHO U3BECTUTh 00 ATOM IperoaaBaTels.

3. Boimonuenne paboT Ha J1aOOpATOPHOM CTEHAE MPOU3BOAUTCS B
COOTBETCTBUU C TIOPSIIKOM BBIMIOJHEHHs J1a00paTOpHOM pabOThI COTIACHO
METOJTUYCCKUM YKa3aHHSIM.

4. Bpems pa®oThl HUCTOYHMKA IIymMa JIOJDKHO  PETYJIUPOBATHCS
HEOOXOMMOCTBIO TTPOBEICHUS H3MEPEHUI TTapaMeTPOB IIyMa.

OCHOBHBIE TEOPETUYECKHUE MMOJOXXEHUA

Cpeny OCHOBHBIX YYBCTB UEJIOBEKA CIyX M 3pEHUE UTPAIOT BayKHEHIITYIO
pOJib  — TIO3BOJISIIOT YEJIOBEKY BJIAJIETh 3BYKOBBIMU U 3pUTEIIbHBIMU
UH()OPMAITMOHHBIMU TTOJISIMHU.

Jlaxke Oeryblii aHaJIM3 CHCTEMBI YEIOBEK — MaIllMHA — OKpPYXKaromas
cpela JaeT OCHOBAHHWE CUHMTAaThb OJHOM W3 MPHOPUTETHEHIIUX MpoOjIemM
B3aMMO/ICHCTBUS YEJIOBEKA C OKPYXKAIOIIECH cpe1oif, 0COOCHHO Ha JOKAIbHOM
ypoBHE (11€X, Y9aCTOK), TPOOIeMy ITYMOBOTO 3arpsSI3HEHUS CPEIIbI.

JInuTenbHOE BO3AEHCTBUE ITyMa MOKET IPUBECTU K YXYAIIEHUIO CIIyXa,
a B OTHENbHBIX ciayyasx — K rayxore. lllymoBoe 3arps3Henue cpelnbl Ha
paboyeM MecTe HeOJIaronpusiTHO BO3IEUCTBYET Ha pabOTAIOUIUX: CHUYKAETCS
BHUMAaHHE, YBEJIMYMBACTCS PACXOi] PHEPTrUU MpPU OAMHAKOBOM (U3HUECKOU
Harpyske, 3aMeJJIsIeTCs CKOPOCTh ICUXUYECKUX peakuid u T.1. B pe3ynbTare
CHUKAETCsl MPOU3BOJUTEIBHOCTh TPY/a U Ka4€CTBO BBITIOJIHAEMOM pabOTHI.

3HaHue (U3MYECKUX 3aKOHOMEPHOCTEW TMpolecca HU3NMYYeHUs W
pacnpoCTpaHEHUs IIyMa MO3BOJIUT MPUHUMATh PEILICHUS, HAIPaBJICHHbBIE Ha
CHUYKEHHE €r0 HEraTUBHOI'O BO3JCHCTBHS HA YEJIOBEKA.

[TonaTtue 3ByK, Kak TpaBUJIO, aCCOLUMHUPYETCS CO CIYXOBBIMU
OILIYIICHUSIMU 4YEJIOBEKa, 00JaJarolero HOpMalbHBIM ciayXxoM. CiayXoBbie
OILIYIICHUS  BBI3BIBAIOTCS  KOJICOAHUSIMH  YIIPYTOWM  CPENlbl, KOTOpPbIE
MPECTABIAIOT COOOM MEXaHUYEeCKHe KOIeOaHMs, pacHpoCTpaHSIOIIHUECS B
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razo00pa3Hoi, )KUAKOW WIK TBEPAON Cpelie U BO3ACUCTBYIOIIME HA OPraHbI
ciyxa denoBeka. [Ipu sTom konmebGaHus cpelnbl BOCIIPHHUMAIOTCS KaK 3BYK
TOJIKO B ompeneneHHon obmactu yactoT (16 'y — 20 xI'11) u npu 3BYyKOBBIX
JIABJICHUSX, PEBBIIIAIONINX MTOPOT CIBIIIUMOCTH YEI0BEKa.

YacToThl KoOJNIEOAHWH Cpenapl, JieKalue HWKE M BBIIIE JUara3oHa
CIIBIIIMMOCTH,  Ha3bIBAIOTCS  COOTBETCTBEHHO  HMH(Pa3BYKOBBIMH U
yIbTPa3ByKOBbIMU. OHM HE MMEIOT OTHOIIEHUS K CIYXOBBIM OIIYIIEHUSIM
YesioBeKa U BOCIIPUHUMAIOTCS Kak (PU3UUYECKHEe BO3ACUCTBUS CPEIbl.

ITapameTpbl 3ByKOBOIl BOJIHBI

3BYKOBbIE KOJE€OAHUS 4YACTHI[ YIPYrod Cpeabl HMEIOT CIOXKHBIM

XapakTep M MOryT OBITb MpEACTaBIEHbl B BHJE (YHKUUU BPEMEHH.
[IpocTenmmi mpoLecc ONMUCHIBAECTC CUHYCONUIOM:

a=a,sinat. (6.1)

rIe am — aMIuTUTyaa Konebanuit, M; @ =27zt — yrnoas wacrora, pazn/c; f —

yacToTa Kojicoanui, I'm.

[apMoHnYeckue KojeOaHUsT C aMIUUTYIod &, u uacrorod f
Ha3bIBaIOTCS TOHOM. CIOKHBIE KOJIE0aHUsI XapaKTepu3yroTcs 3P(HEeKTUBHBIM
3HaYE€HHUEM Ha BpeMeHHOM nepuoje 7.

(6.2)

JIJ1sl CHHYCOUTaJIbHOTO MPOIIecca CIPABEIJIMBO COOTHOIIICHUE:

a =2m. (6.3)

<10} \/E

B 3aBucuMocTu ot crioco6a Bo30yXIeHHsI KOJIEOaHU pa3IudaroT:

NJIOCKYI0 3BYKOBYIO BOJIHY, CO3/1aBa€Myl0 IUIOCKOW KOJeOtoencs
MMOBEPXHOCTHIO;

YUIUHOpUYECKYl0  3BYKOBYIO  BOJIHY, CO3JaBa€MYI0  pPaJHhaJIbHO
KoJ1eOroIIeiics OOKOBOM MOBEPXHOCTHIO IMIIUHIPA;

chepuieckyro 3ByKOBYIO BOJIHY, CO3/1aBa€MYIO0 TOYEYHBIM HUCTOYHHUKOM
KoJieOaHUM THUIIA MYyILCUPYIOIIUN 1Iap.

OCHOBHBIMHM MapaMeTpPaMH, XapaKTEPHU3YIOIIUMUA 3BYKOBYIO BOJIHY,
SIBJISIIOTCSL:
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Tab1. 6.3. OcHOBHbIE ITapaMeTPbl 3BYKOBOW BOJIHBI

[Tapametp O6o3HaueHne Epunnna
HU3MEpEeHUS
3BYKOBOE JlaBJICHUE Pss I1a
WNHTEHCHBHOCTD 3BYKa I Br/M*
JlmHa 3BYKOBOM BOITHBI | M
CKOpOCTh paCOPOCTPAHEHUS BOJIHBI Vv M/c
YacToTa KoJieOaHust f I'u

Ecnu B crutomniHoM cpene Bo30yIuTh KOeOaHus, TO OHU PacXOAsATCS BO
BCE CTOPOHBI. HarisgHeIM mpuMepoM SIBISIIOTCS KOJIEOaHUs BOJH Ha BOJIC.
[Ipu sTOM cneayer pasznuyaTh CKOPOCTh PACHPOCTPAHECHUS MEXAHUYECKHX
KosieOaHuii (B HAIIEM CIIyd9ae BHJIUMbBIC TIOMEPEUHBIC KOJICOAHUS BOMBI) U
CKOPOCTh  PACHPOCTPAHEHMS] BO3MYIIAIOUIETO JEHCTBUS  (MPOJIOJIbHbBIE
aKyCTHYECKHUE KOJIeOaHus).

C ¢usnueckoil TOYKHM 3pEHUS] pacIpOCTpaHeHHE KojeOaHUl COCTOUT B
repeaadye UMIyJbCca JBUKEHUS OT OJHOW MOJEKYJbl K Apyroil. brmaromaps
YIIPYTUM MEXKMOJICKYJISIPHBIM CBS3SM JBMXKCHHUE KaXKJIOW M3 HUX MOBTOPSET
nBKeHue mpenbiaymed. [lepemadya wmmmynbca TpeOyeT ompenereHHOM
3aTpaThl BPEMEHH, B pE3yJbTAaT€ 4YEro [BH)KEHUE MOJIEKYJI B TOYKax
HaOII0JICHUS] TTPOUCXOJUT C 3ama3/IbIBAHUEM IO OTHOIICHUIO K JBUXKEHUIO
MOJICKYJI B 30HE BO30yXKAcHHUsA KojeOaHui. Takum o0Opa3om, KojieOaHUS
pacpoCTpaHsIOTCS c onpeIeIeHHON CKOPOCTBIO. CxopocThb
pacnpoCTpaHEeHUs 3BYKOBOM BOJIHBI — ATO (PU3UUECKOE CBOMCTBO CPEIbI.

JlnuHa BosHbI | paBHA JUIMHE MyTH, TPOXOIUMOI0O 3BYKOBON BOJIHOM 3a
oauH nepuon 7

A=MWt. (6.4)
r7ie V — CKOpPOCTh 3BYKa, 1 — Mmepuoji KojaeOaHuii.

3BYKOBbIE KOJIEOAHHUS B BO3AYyXE MPHUBOAIT K €ro CxXaTHul U
pazpexxeHnio. B o0macTtax ckartws JaBleHHWE BO3JyXa BO3pacTaer, a B
007acTsIX pa3peKeHUs TOHIKAETCA. PasHOCTh MEXIy JaBJICHHEM,
CYLIECTBYIOLIEM B BO3MYIIEHHOHN Ccpe/ie B TaHHBIA MOMEHT, U aTMOC(HEPHBIM
JABJICHUEM, Ha3bIBAETCS 3BYKOBBIM JaBJICHHEM (CM. puc. 6.5). B akycruke
ATOT MapaMeTp SIBISETCA OCHOBHBIM, YE€PE3 KOTOPBINA OIPENECISIOTCS BCE
OCTaJIbHBIE.
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P THLWHHA SBEYK

SEYEOEDE
AaENeHHE

ATHOCHREQRHOE
LaENEHKE b

Puc. 6.5. 3BykoBoe naBieHue.

Cpena, B KOTOpOM pacmpocTpaHsieTcs 3BYK, oO0JiajaeT yaedbHbIM
aKyCTHYECKUM COINPOTHUBIICHHEM Z, KOTOpOE H3MEpsieTcss B Kr/ (MZC) u
NPECTaBIIeT COOOW OTHOIIEHWE 3BYKOBOTO JABICHUS K KoJeOaTenbHOU
CKOpPOCTH 4aCTHIl CpCBI.

Z= P_ oC. (6.5)
v
IJi€ ¢ — CKOPOCTh 3BYKa, M/C; p — INIOTHOCTb CPEJIbI, Kr/nm.
B Tabin. 6.4 npencraBiieHbl 3HAUCHUS Z I PAa3IMUHBIX CPE/I.

Tab6n. 6.4. YensHOE aKyCTHYECKOE COMTPOTHBIICHUE PA3IMUHBIX CPEJT

BemecTBo t, °C yﬂeﬂbHOiﬁ;)&%(;)THBﬂeHHe’ [I10THOCTB, KI/M>
Bomopon 0 114 0,09
Bo3zayx 20 414 1,20
Kucnopon 0 455 1,43
Pe3una 20 600 950
Ipobka 20 1,2x10° 250
Criupt 12,5 1,0x10° 810
Boza 13 1,4x10° 1000
Enb 20 2,4x10° 510
Jly6 20 2,9x10° 720
AnroMuHIN 20 1,4x10° 2700
Menb 20 3,1x10’ 8900

3BYKOBasi BOJIHA SIBJIIETCS HOCUTEJIEM DHEPTUU B HANPABICHUHU CBOETO
JIBHXKeHHs. KonmyecTBo sHEpruu, MepeHOCUMOM 3BYKOBOW BOJIHOM 32 OJHY
CEKYH/ly Uepe3 CeYeHHUe IIoMaabo 1 M°, MepNeHINKYJIAPHOE HANPABICHUIO
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JBU)KCHUSI, HA3bIBAETCS WHTEHCHUBHOCTHIO 3ByKa. VHTEHCHBHOCTH 3BYyKa

OMpEEsieTCs] OTHOLIEHUEM 3BYKOBOTO JIABJIGHHS K aKyCTHYECKOMY
2.

COIPOTUBJICHUIO Cpelibl, BT/M”:

1= (6.6)
YA

Jlns chepudeckod BOJHBI OT HCTOYHUKA 3ByKa ¢ MouHOCThiO W
WHTEHCUBHOCTh 3BYKa Ha MOBEPXHOCTHU chepsl paanyca I paBHa!

W

| = >

4rxr
TO €CTh WHTEHCHUBHOCTH C(EPHUYECKOW BOJIHBI YOBIBACT C YBEIHMYCHHEM
paccTosiHUsI OT UCTOYHMKA 3BYKa. B cilydae miockoil BOJIHBI HHTEHCUBHOCTD

3BYKa HE 3aBUCUT OT PACCTOSIHUSI.

(6.7)

YPpoBHM aKyCTHYECKUX BeJTHYUH

UYenoBek omymaer 3ByK B IIMPOKOM JWAIla30HE 3BYKOBBIX JABJICHUM.
CranaapTHBIM MOPOrOM CJBIIIMMOCTH Ha3bIBalOT 3((HEKTUBHOE 3HAUEHUE
3BYKOBOTO JAaBJICHHS, CO374aBAac€MOr0 TapMOHUYECKHUM KojeOaHueM ¢
JacTOTOU 1 k', eIBa  CJIBIIIMMBIM YeJIIOBEKOM co cpeaHen
YyBCTBUTEIBLHOCTBIO CIIyXa.

CranmapTHOMY MOpOry  CIBIIIMMOCTH  COOTBETCTBYET  3BYKOBOE
nasnenre 2x10°Ila MM MHTEHCHBHOCTD 3BYyKa 1x107" Br/m>. Bepxunit
IIpEAEI 3BYKOBBIX JABJICHUM, OLIYIIAEMBIX CIYXOBBIM allapaToM YeJOBeKa,
OrpaHMuYMBaeTCsi OOJEBbIM ollylieHueM u nOpuHaT paBHbiM 20 [la
(uHTEeHCHBHOCTH — 1 BT/M?).

BenmnuuHa cimyxoBoro omymieHuss 4 Hpu NPEBBIILIEHUH 3BYKOBBIM
JIaBJICHUEM CTaHAAPTHOIO MOpOra CIBIIIMMOCTHA ONPEAENSETCA IO 3aKOHY
ncuxoduszuku Bebepa—DexHepa:

A=qlg>. (6.8)
D,
rac q — HeKOTOpaﬂ IIOCTOsAHHAsA, 3aBUCAIIAA OT YCJIOBI/Iﬁ HpOBeI[CHI/IH

AKCIIEPUMEHTA, Py — OPOT CIBIIIIMMOCTH.

C yderoM TCUXO(PHU3NIECKOTO BOCIPHUATHS 3BYKA YEIOBEKOM JIsI
XapaKTEPUCTUKU 3HAYEHUM 3BYKOBOTO JIABJICHUSI U WHTEHCUBHOCTH ObUIM
BBCJICHBI JIOTAapU(MHUYCCKUE BEIMYMHBI — YpOBHH L, BBIpaXEHHBIC B
Oe3pa3MepHBIX €IMHUIAX — Jaenuodenax, n1b, Ha3BaHHBIX B 4ecThb | 'pelima—

bena:
2

L =lg| > | =2192. (6.9)
D, B,
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L =Ig—. (6.10)

VYBenuueHne WHTEHCUBHOCTHM 3BYKa B 10 pa3 coorBercrByer beiy.
Crnemyer OTMETUTB, YTO IIPH HOPMAJIBHBIX aTMOC(EpHBIX ycnoBusax L, = L.
1o ananoruu ObLIN BBEACHBI TAKXKE U YPOBHH 3BYKOBOW MOILIHOCTH:

L, =lg V. (6.11)
WO
rae Wy =10 ¥ Br - MoporoBasi 3BYKOBasi MOIIHOCTh Ha uactore 1 kl'm,
S=1wm
bespasmepnrie Bemmuunnsl Ly, L, Ly moctarouno mpocTo m3mepsarorcs
npuoopaMM, TMOITOMY UX TMOJIE3HO HCMOJIb30BaTh [JIsi  OMNpeeicHus
aOCOIIOTHBIX 3HaYeHuH p, |, W.
YpoBeHb CyMMBbl HECKOJIbKUX BEIUYUH OMPEIETSETCS MO UX YPOBHSIM
L;, i=1,2,...n COOTHOLIEHUEM:

L, =Ig| > 10" |. (6.12)
i=1

re N — KOJUYECTBO CKJIAJbIBAEMbIX BEJINYHH.
Ecnu cknagsiBaeMble ypoBHU oauHaKoBHI (Lj = L), TO:
L.=L+Ign. (6.13)

IIpou3BOACTBEHHBIN HIYM

[lonsiTue «mym» BechbMa CyOBEKTMBHO. Bceskuil HexenaTeNnbHBIA B
JTAHHBII MOMEHT 3BYK (MJIM 3BYKH) YEJIOBEK BOCIIPUHUMAET Kak myM. OqHu u
T€ K€ 3BYKH Pa3HBIMH JIFOJABMHU MOT'YT BOCIIPUHUMATHCS NIO-PA3HOMY.

@U3HOJIOTH Y TUTHEHUCTHI ONPENEISIOT IYM KaK 3BYK, OLIEHWBAEMbIiI
HEraTMBHO U HAaHOCSIIUI BPEJl 310POBBIO.

MamuyHbel 1 MEXaHU3MBbI, UCIOIb3yEMbIE HA IIPOU3BOACTBE, SIBIIIOTCS
VUCTOYHUKAaMU  3BYKOB  pa3IM4YHOM  YacTOTbl W HWHTEHCUBHOCTH,
U3MEHSIOIUXCST BO  BpeMeHU. [lo3TOMy INpOM3BOACTBEHHBIM  IIyM
paccMaTpuBalOT KaK COBOKYITHOCTH 3BYKOB Pa3JIMYHOM WHTEHCHUBHOCTH WU
4acTOThl, OECIOPSAIOYHO H3MEHSIOLINXCSI BO BPEMEHHM M BbBI3BIBAIOIIUX Y
paboTaromuX HEMPUATHBIE CyOBEKTHUBHBIE OIIYLIECHUS.

Xapakmepucmuku U 8uovl npou3eodcmsenublx wymoe

[Ipon3BOJICTBEHHBI IIIyM XapaKTEPU3yeTCs CIEKTPOM, KOTOPBIN
COCTOMT M3 3BYKOBBIX BOJIH Pa3HBIX 4acToT. IIpm wmcciiemoBaHUU IMIyMOB
OOBIYHO CHBIMUMBIN auamazon 16 ['m — 20 k['1; pa3duwBaroT Ha MOJIOCHI
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YacTOT U OIPEAEISAIOT 3BYKOBOE JIABJICHHE, HHTEHCUBHOCTh WJIM 3BYKOBYIO
MOIIHOCTh, TPUXOASIIHECS Ha KAXKIYIO MOJIOCY.

Kak mpaBuiio, criekTp Iryma XapakTepHu3yeTcsl YPOBHSIMHU Ha3BaHHBIX
BEJIMYMH, pacpe/IeIEHHBIMU IO OKTaBHBIM IosiocaM yacToT. Ilosoca yacror,
BEPXHSISl TPAaHUIIA KOTOPOM MpPEBBIIIAET HIKHIOIO B JIBa pa3a, HA3bIBAETCA

oktaBoW. Jlms Oosmee JeTalbHOrO HCCIEIOBAaHUS IIIYyMOB  HMHOTIA
HCTIOJIb3YIOTCSl TPETHEOKTABHBIE MOJIOCHI YaCTOT, JJIsI KOTOPBIX
_ 3
f, —\/2f1. (6.14)
OkTaBHass WJIM  TPETbEOKTaBHAsA  IoJoca  OOBIYHO  3a7acTcs

CPETHEr€OMETPHUYUCCKOM YaCTOTOM:

f =Jff. (6.15)

CyliecTByeT CTaHIAPTHBIA PSI  CPEIHETCOMETPHUYECKHX  YacTOT
OKTAaBHBIX IT0JIOC, B KOTOPbIX pacCMaTpuBarOTCsA CHeKTpLI HIrymoB
(fcr,min =315 I'ng, fcr,max =8 KFH)-

Tabmn. 6.5. CtanmapTHBIN psIIT CPETHETCOMETPUISCKUX YACTOT

fer, T11 fy, ' fo, I'ny
16 11 22
315 22 44
63 44 88
125 88 177
250 177 355
500 355 710
1000 710 1420
2000 1420 2840
4000 2840 5680
8000 5680 11360

[To 4acTOTHOW XapaKTEPUCTHKE PA3IUYAIOT HIYMBL HUKOYACTOMHbIE
(foe <250Tm); cpeoneuacmommuvie (250 < f.. <500); 6wvicoOKOUaACMOmMHDBIE
(500 < f.. < 8000).

[Tpou3BOACTBEHHBIC IIyMBI HMMEIOT pa3JIMYHbIC CIHCKTPaIbHBIC U
BPEMCHHBIC  XapaKTCPUCTHKH, KOTOPBIC  ONpPENCHISIOT  CTEMeHb  HX
BO3JICMCTBUA Ha 4enoBeka. [[o 3TuM mpu3Hakam MIyMbl NOAPA3JEIAIOT Ha
HECKOJIbKO BUIOB (cM. Ta0. 6.6).
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Tabu1. 6.6. Knaccuduxanus mymos

Knaccuukanus Bun myma XapaKkTepucThka Iyma
HenpepbIBHBIN ClIEKTp MIMPUHOKN Oojiee
KupoxononocHeie .
[To xapakTtepy OJTHOM OKTaBbl
CIIEKTpa IIyMa B cniekTpe KOTOpOro UMEKTCS SBHO
Konanbnabie
BBIPaKEHHBIE TUCKPETHBIE TOHA
YpoBeHb 3ByKa 3a 8 4acoBO# pabouunit
Kocrosunsie

JIeHb n3MeHsieTcst He Oosee ueM Ha 5 n1b(A)
KoneOmomuecs Bo | YpoBeHb 3ByKa HEMIPEPHIBHO U3MEHSETCSA

BpEMEHU BO BpEMEHU
[To BpeMeHHBIM YpoBeHb 3ByKa U3MEHSETCS CTYIIEHYATO
XapaKTePUCTUKAM [IpepriBucCTHIE He Oosiee ueM Ha 5 1B(A), TIIMTETBHOCTH

uHTepBaja lc u Gonee

CocCTOsT U3 OJHOTO UJIM HECKOJIBKUX
KmnynbcHbie 3BYKOBBIX CUTHAJIOB, JJIUTEILHOCTh
WHTEpBala MeHbIIE ¢

Hcmounuku npou3eodcm8euuozo uwyma

[To mpupoae BOBHUKHOBEHUS IIIyMbI MAIlIMH WM arperaroB JIEJsATCs Ha:
MEXaHUYECKHe, a’pOJIMHAMUYECKUE U THIPOTUHAMHYECKHE,
AJIEKTPOMArHUTHBIE.

Ha psine mpousBoACTB mpeobiafaeT mexanuueckuli uym, OCHOBHBIMU
UCTOYHUKAMU KOTOPOTO SIBISIOTCA 3yOuaThle TMepeaayd, MeEXaHU3MBbI
yIapHOTO THUMA, IIEMHbIC Tepeaaud, MOAIIMIHUKKA KadeHus u T.n. OH
BBI3BIBACTCS CHJIOBBIMHU BO3CHCTBUSMH HEYPABHOBEIICHHBIX BPAIIAFOIIMXCSI
Macc, yaapaMHd B COWICHEHHUSX JeTaliel, CTyKaMH B 3a30pax, JBIKEHHUEM
MarepuaioB B TpybompoBojmax u T.m. CHEKTp MEXaHWYECKOTO IIIyMa
3aHMMaeT IIHMPOKYK o0nactb uactor. Omnpenensiomumu  QakTopaMu
MEXaHUYECKOro Iyma sBJSoTCS (opma, pa3sMepbl U TUI KOHCTPYKIIMH,
YUCIO0 O00OpOTOB, MEXaHWYECKHME CBOMCTBa Marepualia, COCTOSHHE
MOBEPXHOCTEN B3aMMOJCUCTBYIOIIMX TEl W HMX CMa3biBaHWE. MaluHb
yIAPHOTO JEHCTBUSI, K KOTOPBIM OTHOCHUTCS, HAIIPUMEP, Ky3HEUHO-TIPECCOBOE
o0opyn0oBaHHe, SABIAIOTCS HCTOYHHUKOM HMMIYJIBCHOTO IIyMa, MPUYEM €ro
YpOBEHb Ha pabOuYMX MECTaxX, Kak MpaBUIIO, MPEBHIIIAET JAONMycTUMBbIM. Ha
MaITUHOCTPOUTEIBHBIX ~ MPEANPUATHIX HAMOONBIIMK  YPOBEHH  IIymMa
co3JaeTcs Mpu padoTe METAIIO- U JEPEBOOOPa0ATHIBAIOIINX CTAHKOB.

Aspoounamuneckue u 2uOpoOUHaAMU4ecKue utymol.

IIyMbl, 00YCIIOBJIEHHBIE MEPUOIMUECKUM BBIOPOCOM Traza B atMmocdepy,
paboTOii BUHTOBBIX HACOCOB M KOMIIPECCOPOB, MHEBMATHUYECKUX JIBUTATEIICH,
JIBUTATENIe BHYTPEHHETO CTOpaHUS;
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IIYMbI, BO3HUKAIOIINE H3-32 00pa30BaHUs BUXPEW MOTOKA y TBEPHABIX
rpaHdl. OTH IWIyMbl HauOoJiee XapakTEpHbl Uil  BEHTUJISTOPOB,
TypOOBO31yX0/1yBOK, HACOCOB, TYPOOKOMITPECCOPOB, BO3yXOBO/I0B;

KaBUTALIMOHHBIA IIyM, BO3HUKAIOIIMA B KUIAKOCTAX H3-3a MOTEPU
KUJKOCTBIO TMPOYHOCTH Ha pas3pblB NPU YMEHBLICHUU JABICHUS HUXKE
ONPEACIICHHOIO IMpeiesia W BO3HUKHOBEHHS IIOJIOCTEHW W  IYy3BIPHKOB,
3aMOJIHEHHBIX TTApaMHU KUJKOCTH U PACTBOPEHHBIMU B HEH Ta3amu.

LIymbl 21€eKMPOMACHUMHO20 HPOUCXOHCOEHUsI BOSHUKAIOT B Pa3IMUHbIX
DIEKTPOTEXHUYECKUX M3aenuax. VX NMpUYmMHON SBIIAETCS B3aMMOZCHCTBHE
(GbeppOMarHuTHBIX Macc IO/ BIMSHHEM IEPEMEHHBIX BO BPEMEHH U
IIPOCTPAHCTBE MArHUTHBIX MOJEH. DIEKTPUUECKUE MAILIMHBI CO3IA0T LIYMBI
C pa3lInyHbIMU YpoBHAMHM 3BykKa oT 20 nb (Mukpomammuel) no 110 gb
(KpyrHbI€ OBICTPOXOAHBIC MAIITUHBI).

[Ipu pabGote pa3aMUHBIX MEXaHU3MOB, arperaToB, OOOPYIOBAHUS
OJJHOBPEMEHHO MOI'YT BO3HUKAaTh ULIyMbl pPa3JIMYHOW mpupobl. JlroOoi
UCTOYHHUK IIyMa XapaKTepU3YeTCs, MPEkKIE BCEro, 3BYKOBOH MOIIHOCTBIO.
3ByKOBasi MOIIHOCTb HMCTOYHMKA W — 3TO oOmiee KOJMYECTBO 3BYKOBOM
DHEPrUH, U3JIy4aeMOM UICTOYHUKOM IIyMa B OKPYKaIoLIEe IIPOCTPAHCTBO.

Ecny OKpyXUTh MCTOYHHK IIyMa 3aMKHYTOW IOBEPXHOCTBIO IUIOIIABIO
S, TO 3ByKOBasi MOIIIHOCTh HCTOYHHUKA:

2
W =lds=¢-Lds. (6.16)
S S ,OC

rae 1(S), p(S) — 3akoHbI pacnpeneacHuss HHTCHCUBHOCTH 3BYyKa M 3BYKOBOTO
JIaBJICHUsI TIO TIOBEPXHOCTH S.

Jlns  ompeneneHuss YpPOBHS 3BYKOBOM MOIIHOCTH HCTOYHHKA Ha
HEKOTOPOM OJIMHAKOBOM OT HEr0 PAacCTOSHHU I B N TOYKAX H3MEPSIOT
YPOBEHB 3BYKOBOI'O AaBJICHHUS M BBHIUHCIISIOT:

Zn“lOLp*‘

L, =1gS +Ig 'ﬂT : (6.17)

rae S — miomanb chepsl paaAnycoM I (eciaM UCTOUYHUK PACHOJIOKEH Ha MOy
MOMELIEHUS, TO TUIOMAAb HOITYCHEPHI).

[TockoNbKY HMCTOYHHMKM MPOMU3BOACTBEHHOrO IIIyMa, Kak MpPaBUIIO,
U3Iy4aloT 3BYKM PAa3IMYHOM YaCTOThl U HWHTEHCUBHOCTH, TO TMOJHYIO
IIYMOBYK)  XapaKTEPUCTHKY HCTOYHUKA [JAeT I[IYMOBOM CHEKTp —
pacnpee’eHe 3ByKOBOM MOIIHOCTH (MM YPOBHSI 3BYKOBOM MOILIHOCTH) IO
OKTaBHBIM I10JI0CAM YaCTOT.
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HcToynuky nryma 4acTo M3My4aloT 3BYKOBYIO YHEPIHIO HEPaBHOMEPHO
[0 HaIpaBICHUSAM. OTa HEPABHOMEPHOCTh H3IYYCHHSI XapaKTepU3yeTcs
korpureHToOM D(p) — HaKTOPOM HANIPABICHHOCTH.
dakTop HaITPaBJICHHOCTU D(p) ITOKa3bIBAET OTHOILICHUE
MHTEHCUBHOCTH 3BYKa l(p), co3maBaeMOro MCTOYHUKOM B HaIlpaBICHUU C
YIJIOBOW KOOPAMHATON ¢ K MHTEHCHBHOCTH |, KOTOPYIO pa3Buil Obl B 5TOM
K€ TOYKE HEHANpaBJICHHBI WCTOYHHUK, HWMEIONUH Ty K€ 3BYKOBYIO
MOIIIHOCTb U U3TYYalOIIKN 3BYK BO BCE CTOPOHBI PABHOMEPHO:
D)= @) _ p*(e)

2

ICp pCp

TIE Pop — 3BYKOBOE JABJICHHME (YCPEIHEHHOE IIO BCEM HANpAaBICHUAM Ha

MOCTOSSHHOM PACCTOSSHMM OT HUCTOYHMKA); P(p) — 3BYKOBOE JaBJICHHE B

YIJIOBOM HAIPABJIEHUH @, U3BMEPEHHOE HAa TOM € PACCTOSIHUU OT UCTOUHHKA.

XapakTEepUCTUKY HANPABIECHHOCTH H3JIYyYEHUS MOXKHO OIMCaTh Yepes3
COOTBETCTBYIOILIUE YPOBHHU B 11b:

G((p)le@(gp)le@zZlgM. (6.19)
cp cp
CraHmapTHBIMH IITYMOBBIMHU XapaKTePUCTUKAMH, KOTOpBIE
YKa3bIBAIOTCS B IpHJIaraéMod K MaIllMHE TEXHUYECKOM JOKYMEHTAIIUH,
SIBJISIFOTCSL:
1. ypoBHM 3BYKOBOM MOIIIHOCTH B OKTaBHBIX IOJIOCAX YacTOT;
2. KOPPEKTUPOBAHHBIN 110 MIKaje A ypOBEHb 3BYKOBOW MOIITHOCTH Lyya:

Lwa =19 Z]'OLWAJ ' Lwai = Lw; —ALy;- (6.20)
i1

rae Lwi — ypoBEeHb 3BYKOBOW MOIIHOCTH i-ii OKTaBbl, AL, ; — mompaBka 1o
mKane A;

3. MaKCUMAaJIbHBIM TOKA3aTeNIb HAMPABJICHHOCTH W3JIYYCHHUS ITyMa B
OKTaBHBIX I0JIOCAX YacToT;

4. MakCUMaJbHBIN MTOKA3aTeNb HATPABJIECHHOCTH M3JIYYEHHUS IIyMa.

(6.18)

HopmupoBanue myma

[IIym oka3pIBaeT HETATUBHOE BIMSHUE HAa BECh OPraHW3M YeEIIOBEKA.
[lIymbr cpequaux ypoBHer (MeHee 80 nBA) He BBI3BIBAIOT MOTEPHU CyXa, HO
TEM HE MEHEE OKa3bIBAIOT YTOMJISIONIEE HEOIaronprusaTHOS BIUSHHIE, KOTOPOE
CKJIQ/IBIBACTCS C AQHAJOTUYHBIMH BIUSHHUSIMHU JPYTUX BPEIHBIX (PaKTOPOB U
3aBUCHUT OT BHJA U XapaKTepa TPYI0BOM Harpy3KH Ha OpraHu3M.

HopmupoBanue mryma mpu3BaHO TMPEAOTBPATUTh HAPYIICHHE CIIyXa H
CHIYKEHHE pab0OTOCIIOCOOHOCTH M MPOU3BOIUTEIILHOCTH TPY/ia paboTaroIIHX.
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Jlnst  pasHBIX BHJOB IIIYMOB TPHMEHSIOTCS — Pa3JIMYHBIE  CITOCOOBI
HOPMHPOBAHUS.

JI71s1 TOCTOSIHHBIX IIYMOB HOPMUPYIOTCS YPOBHU 3BYKOBOTO JIaBJICHUS
L,i B OKTaBHBIX ITOJIOCaX CO CPEJHETE€OMETPHYECKMMHU dacTtotamu 63, 125,
250, 500, 1000, 2000, 4000, 8000 I'm. Jlms OpHUEHTUPOBOYHOU OICHKH
IIYMOBOM XapaKTEPUCTUKK pabOYUX MECT JOIMYyCKAeTCs 3a IIYMOBYIO
XapaKTepUCTUKY MIPUHUMATh YPOBEHb 3ByKa L 1o mikanme A, u3MepsieMblil 1Mo
BPEMEHHOM XapaKTEPUCTUKE MTyMOMEpa «S — MEIJICHHO.

HopMmupyembiMu nmapaMerpamMu IpEephIBUCTOTO M UMITYJIHCHOTO IIyMa B
pacUeTHBIX TOYKAX CIEAYeT CUYMUTATh DKBHBAJICHTHBIC YPOBHU 3BYKOBOTO
naBiaeHus L., B OKTaBHBIX IOJIOCAX YACTOT CO CPEIHETEOMETPHUYECCKUMU
gactotamu 63, 125, 500, 1000, 2000, 4000 u 8000 I'm1.

JlJIs HEeTMOCTOSIHHBIX IIYMOB HOPMHUPYETCS TaK € DSKBUBAJCHTHBIN
ypOBEHb 3ByKa. JlomycTHMBIE YpOBHU 3BYKOBOTO JaBJICHHUS ISl paboumx
MECT CITYKCOHBIX TTOMEUICHUH U IS KHUJIBIX ¥ OOIECTBCHHBIX 3IaHUN U MX
TEPPUTOPHUI pa3TUIHBI.

HopMaTtuBHBIM TOKYMEHTOM, PETIAMEHTHPYIOIIMM YPOBHH IIIyMa IS
pa3IMYHBIX KAaTeropuil paboymx MECT CIYKEOHBIX IMOMEUICHUN SIBISIETCS
['OCT 12.1.003-83 «CCBT. lllym. O6mue TpeOboBaHus 0€30MaCHOCTI.

JlommycTrMBbIE ypOBHU 3BYKOBOTO JaBJICHHUS (IKBHBAJICHTHBIC YPOBHH
3BYKOBOT'O JIaBJieHUs) B b B OKTaBHBIX MOJIOCAX YaCTOT, YPOBHU 3BYyKa W
DKBUBAJICHTHBIC YPOBHU 3BYKa B IBA IS )KUJIBIX U OOIIECTBEHHBIX 3[IaHUN U
UX TeppUTOpUi clemayeT mpuHuMath B cooTBeTcTBUU co CHull 23-03-2003
«3amuta ot mymay, CH 2.2.4/2.1.8.562-96 «lllym na pabouux mecrax, B
MTOMEIICHHSX JKUJIBIX, OOIIECTBEHHBIX 3IaHUN U Ha TEPPUTOPUHU KHUIIOH, 3a-
CTPOUKI.

Cnoco0bI 32a1UTHI OT IIyMa

Cornmacuo ['OCT 12.1.003-83 mpu pa3paboTKe TEXHOIOTUYECKUX
IPOLIECCOB, NPOEKTHUPOBAHWHU, W3TOTOBICHWU M OKCIUTyaTallid MalluH,
MPOM3BOACTBEHHBIX 3/IaHUW U COOPYKEHHH, a TakkKe MpU OpraHu3aluu
pabouux MecT clieAyeT IPUHUMATh BCE HEOOXOIMMBIE MEPhI MO CHUKCHHUIO
IIyMa, BO3JCHCTBYIOIIETO Ha YEIOBEKa, J0 3HAUEHUH, HE MPEBBIIIAIONIINX
JIOITyCTUMBIE.

3amuTa OT  IIyMa  JO/DKHA — oOecrmeuuBaThes — pa3paboOTKOM
nIrymMmo0e30nacHOM  TEXHHUKH, INPUMEHEHHUEM CpeACTB U METO/OB
KOJUICKTUBHOM  3allUThl, B TOM YHUCJIE€ CTPOMUTEIHHO-aKyCTUYECKHUX,
IPUMEHEHUEM CPEJCTB UHINBUIyaJIbHOW 3aIUTHI.

B nepByro ouepenb cieayeT HCIOJB30BAaTh CPEACTBA KOJJIEKTUBHOM
3aimuThl. [0 OTHOIIEHWIO K MCTOYHHUKY BO3OYKIEHHS IIyMa KOJUICKTHBHBIE
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CPEICTBA 3AIUTHI TOAPA3JEIAIOTCS HAa CPEACTBA, CHIDKAIOIIME IIyM B
MCTOYHUKE €r0 BOSHUKHOBEHUS, U CPEACTBA, CHIIKAIOIIME IIIYM Ha MYTH €ro
pacrpocTpaHeHHs OT UICTOUYHHKA JI0 3alUIIAeMOr0 OOBEKTa.

CHIKEeHHME IIyMa B HCTOYHHMKE OCYILECTBIISIETCA 3a CUET YJIyYIIECHHS
KOHCTPYKIIMM MAIllMHBl WJIM W3MEHEHHsS TEXHOJIOTMYECKOro Ipoliecca.
CpencrtBa, CHIKAMOIIME IIYM B HCTOYHUKE €ro BO3HUKHOBEHHUS B
3aBHCHUMOCTA OT XapakTepa IIyMOOOpa3oBaHUs MOJpa3AeisIloTCs Ha
CPEIACTBA,  CHIDKAIOIIME  IIYyM  MEXAaHMYECKOrO0  IPOUCXOXKIEHUS,
a’pOIMHAMHUYECKOTO U T'UIPOMHAMHUYECKOTO IIPOUCXOKIEHUS,
AIEKTPOMArHUTHOTO MPOUCXOKACHUSI.

Mertonpl U CpecTBa KOJJICSKTUBHON 3aIIUTHI B 3aBUCUMOCTH OT CITOco0a
peanmn3anuu IIOAPA3AEISAIOTCS Ha CTPOUTENBHO-aKyCTHUECKHE,
apXUTEKTYPHO-IUJIAHUPOBOYHBIE M OPraHU3allMOHHO-TEXHUYECKHE U
BKJIFOYAIOT B CEOSI:

® 3MEHEHUE HAIPABJICHHOCTU U3JIy4YEHHUS IIyMa;

® palHOHAJIBHYIO IUIAHUPOBKY MPEANPUITHN U TPOU3BOACTBEHHBIX
TMOMEIICHM;

® AKYCTHYECKYIO 00paOOTKy MOMEIEHUM;

® [IPUMEHEHUE 3BYKOU3OJISLINH.

K  apXWTeKTypHO-IJIaHUPOBOYHBIM  PEIIEHUSM TaKXE OTHOCUTCSA
CO3JaHME CAHWUTAPHO-3AIIUTHBIX 30H BOKpYr npeanpusatui. llo wmepe
YBEJIMYEHHS PACCTOSAHMS OT MCTOYHMKA YpPOBEHb IIyMa YMEHBIIAETCS.
[ToaToMy co31aHuE CaHUTAPHO-3AIMUTHON 30HBI HEOOXOAMUMON IIUPHUHBI
ABIIsieTCd  HauOoyiee MPOCTHIM  CIOCOOOM  OOecreueHus CaHUTapHO-
TUTUEHUYECKUX HOPM BOKPYT MPEINPUATHIA.

Bpibop  mmMpHHBI  CaHUTApHO-3AIIMTHOM  30HBI  3aBUCUT  OT
YCTaHOBJIEHHOTO O0OPYAOBaHUs, HapUMep, IHUPUHA CAHUTAPHO-3AIUTHON
30HBI BOKPYT KpymHbIX TOC MOXKET COCTaBIISATh HECKOJBKO KHUJIOMETPOB.
st 00BEKTOB, HAXOAIIMXCS B YepTE TOPOJIA, CO3JaHUE TAaKOW CAHUTAPHO-
3alIMTHOM 30HBI MOPOM CTAHOBHUTCS Hepaspemmmon 3anadeil. CoKpaTuth
IIMPUHY CAaHUTAPHO-3AIMTHONW 30HBI MOKHO YMEHBIIEHUEM IIIyMa Ha MYTH
€ro pacpoCTPaHECHUSI.

CpenctBa unpuBuayaibHou 3amuthl (CU3) npumeHstoTcss B TOM
cllydae, eci APYTMMHU CIIoco0amMu 00€CTIeYuTh JOMYCTUMBIN YPOBEHB IIymMa
Ha pabo4YeM MecTe He YAaeTcs.

[Mpunuun aeiictBust CU3 — 3ammTUTh HauOoJiee YyBCTBUTEIBHBIN KaHa
BO3JCHCTBHS IIyMa Ha OpraHu3M 4enoBeka — yxo. IIpumenenune CU3
MO3BOJISIET MPEAYNPEAUTh PACCTPOKMCTBO HE TOJBKO OPraHoOB CilyXa, HO H
HEPBHOU CUCTEMBI OT ICMCTBUSI YPE3MEPHOTO PA3IPAKUTEINS.
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Haub6onee sdpdextuBupr CHU3, kak mnpaBmwio, B 00JaCTU BBICOKHUX
yactor. CHU3 BkimovaroT B ce0s MPOTUBOIIYMHbIE BKIaAbIIK (Oepymn),
HAYUIHUKH, IJIEMb] U KaCKH, CHIEI[UAJIbHBIE KOCTIOMBI.

ITOPANOK NPOBEJAEHUS PABOTBI

1. A3mMepeHne ypoBHSA LIyMa NPU OTCYTCTBUH
3BYKOM30JIMPYIOLIMX IePeropoaoK

JlabGopaTopHblii CTEHJ] MOAKIIOYAETCA K dJiekTpoceTh. C TMOMOIIbIO
NEPEKITI0YaTeNIeld BKIFOYAETCSl OCBEILIEHHE BHYTPH CTEH/IA.

[Ipn HEOOXOAUMOCTH U3 MakKeTa yOUparoTCs CPeliCTBAa 3BYKOU3OJISAIUU.
MukpodoH U3 KOMIUIEKTa U3MEPUTEINS IIyMa U BUOpAllUd yCTaHABIMBAETCSA
Ha MTOICTaBKE B IIPAaBOM KamMepe MakKeTa.

3aTeM K CTEHIy MOJKJIIYAETCs T'€HEpaTOp HU3KOYACTOTHBIX CUTHAJIOB.
Ha reneparope ycraHaBIMBaeTCsl 3BYKOBOW cHUrHain 4actoto 63 I'm c
ammmatynod 0 — 0.5, mpuyeM IpH yCTAHOBKE APYIHMX 3HAYEHUM YacCTOTHI
aMIUIUTYJ]a CUTHAJA JOJDKHA OBITh TOCTOSIHHOM.

Jlanee wu3MepsieTcss YpPOBEHb 3BYKOBOI'O [ABJIEHUS C IOMOIIBIO
U3MEPUTENS IIyMa.

3aTeM u3MepeHue nopropsiercs npu yacrore curnana 0.125, 0.25, 0.5,
1, 2, 4 u 8 k['. Pe3ynmpTaThl 3aHOCATCS B TPETHhIO CTPOKY Tadi. 6.7. 3aTem
3aIlOJIHSIETCSl BTOpasi CTPOKa — HOPMAaTUBHBIE 3HAYEHUs YPOBHEMN 3BYKOBOI'O
napiaeHusi. CpaBHHMBas W3MEPEHHBIE 3HAUEHHSI C HOPMATHBHBIMH, JIEJAETCS
BBIBOJI O JIONYCTUMOCTA YPOBHS 3BYKOBOTO JaBJICHUS B MAaKeTe
KOHCTPYKTOPCKOTO OIOPO.

Tabn. 6.7. O0mas Tabmuma n3MepeHuit

Tun
IIEPErOPOJKH
HopmatuBHbIE
3HAYEHUS
OtcyTcTBYET
JBII
JCII

63T | 1251 | 250 T | 500 T | 1kl | 2kl | 4kl | 8kl

[locne BBITONHEHUS 3a7aHUs TEHEPATOP W M3MEpPUTENb IIyMa H
BUOpaluu OTKIoYaroTcsl. TymOsiepbl OCBELIEHUS KaMep BBIKIIIOYAIOTCH,
ITOCJIE YETO CTEHJ] OTKJIFOYAETCS OT DIEKTPOCETH.
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2. I3MepeHue ypoBHSI IIyMa NMPH M CI0JIb30BAHUH
3BYKOM30JIMPYIOIIHNX MEPEropoaoK

AHAJIOTUYHO BBIIIICONMMCAHHON METOJUKE TPOU3BOIUTCS H3MEPCHHE
YpOBHEW 3BYKOBOT'O JIABJICHHSI TPH HCIOJIB30BAHUHU 3BYKOM3OIHPYIOIUX
MEePEropoAOK M3 PA3IMYHBIX MaTepuajoB (KOIMYECTBO IEPETOPOIOK
YTOYHSCTCS Yy TIpenojaaBarens). Pe3ynabTaThl W3MEPEHHUA 3aHOCITCS B
Tabm. 6.7.

[Tociie BBITTONIHEHWS 3aJaHUsl TCHEPATOp W HM3MEPHUTENh ITyMa H
BUOpayy OTKIIIOYArOTCS. TyMOiepbl OCBEIICHHS KaMep BBIKIIIOUYAIOTCS,
MOCJIE YeTO CTEH]T OTKJIFOYAETCS OT DJICKTPOCETH.

3. Pacuer 3¢ peKTUBHOCTH 3BYKOU3OJIMPYIOIIHUX MEPErop ook

s pacdera 3¢G(GEKTUBHOCTH CPEICTB 3BYKOM3OJSAIUUA HMCIIOIB3YETCS
dbopmyina

=" (6.21)

rae Li — ypoBeHb 3BYKOBOI'O JIaBJICHHS, W3MEPCHHBIA IS 1-H OKTaBHOU
II0JI0CHl 4acTOT, 4O MPUMEHEHHs 3BYKOU30JALUY, L, — ypOBEHb 3ByKOBOTO
JTaBJICHUSI, U3MEPEHHBIN ISl TOW K€ IOJIOCHI YacTOT IPU HCIOJIb30BAaHUU
3BYKOM30JIUPYIOLIEH EPETOPOIKH.

PesynpTarsl pacueToB Al BCEX UCCIEAYEMBIX CPEICTB 3BYKOU3OISALINU
3aHOCSITCS B TaOJI. 6.8.

Tab6:. 6.8. [Tpumep Tabauibl 3 PEKTUBHOCTH CPEICTB 3BYKOU3OJISAIIUN

Tun
MePEropoaKu
JCII
JIBII

63T | 125 | 250 T | 500 | 1kl | 2xl'm | 4l | 8 xI'

Janee crpostcs auarpammbl 3(GGEKTHBHOCTH IS Pa3IMYHBIX YaCcTOT
OKTaBHBIX ITOJIOC (CM. puc. 6.6).
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Puc. 6.6. [Ipumep mocrpoeHust quarpaMmMsbl 3P GEKTHBHOCTH 3BYKOH3O0JIHPYIOIICH
MIEPETOPOJKH U3 AIFOMUHUS

Ha ocHOBe TOCTpOEHHBIX JuarpamMm JiejlaeTcsi  BbIBOJ 00
3 PeKTUBHOCTH MIEPETOPOJIOK, u aHAIIU3UPYETCA 3aBUCUMOCTD
3 PEKTUBHOCTH OT YaCTOTHI.

KOHTPOJIBHBIE BOITPOCHI

1. Yto Takoe mrym?

2. Kakoll BelIWYMHON periiaMeHTHUPYeTCsl MHTEHCUBHOCTH 3BYKOBOM
BOJIHBI, BBI3BIBAIOIIEH omynienne 3Byka? Onrymenus 6omm?

3. KakoBo (Qusnonornueckoe BO3AEHCTBUE HHTEHCUBHOIO IllymMa Ha
OpraHu3M 4esoBeka?

4. Kak noapasziensitorcs crnocoObl 3alUThI OT IIyma?

5. Uto onpenensiercss gokymentamu ['OCT 12.1.003-83 u caHuTapHbIMU
HopMmamu CH 2.2.4/2.1.8.562-96 «lllym Ha paboyux MecTax, B MOMEUICHUSIX
KHUJIBIX, OOIIECTBEHHBIX 3[JaHUI U HA TEPPUTOPUU KUJIOH, 3aCTPONKI»?
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NCCIEAOBAHUE BUBPAIIUU U CITIOCOBOB
SAIUTBI OT HEE

IEJTb

Equation Chapter (Next) Section 1HccnenoBarh mapameTpbl BUOpamuu
o0OpyInOBaHMs, JaTh OIEHKY WX BpeAHBIM cBoHcTBaM. OnpeneimThb
(D PEKTUBHOCTH CPEACTB 3aIIUTHI OT BUOpAIIUH.

METOIUYECKAS YACTh

Jlabopamopuwtit cmeno

JlaGopaTopHBIN CTEH[ TIPENCTaBIACT COOOH YCTPONCTBO, COCTOSIIEE U3
JBYX  TapaJUleNbHBIX  IUIACTMH, MEXIY KOTOPHIMH  YCTaHOBJICHBI
BUOpOH30JIATOPEl. B KadecTBe BHOPOHM30JSATOPOB MPUMEHSIOTCS BUTHIE U
IJTIOCKHUE MPYKUHBI PA3IMYHON XKECTKOCTH, IJIACTUHBI Pa3IMYHON Maccel. B
KayecTBEe BUOPOU30IUPYIOIIEH MPOKIIAAKU UCTIOIb3YETCS IEHOMOINYPETAH.

OOBEeKT BHUOPOM3OJSALMU MPEACTABIAECT COOOW YCTPOMCTBO, KOTOpOE
o0ecreynBaeT yCTaHOBKY TUIACTUHBI ¢ BUOpoIpeoOpa3oBaresieM Ha TpeX B3a-
MMHO NEPHEHANKYIISAPHBIX IIOCKOCTAX. Takke BO3MOKHO U3MEHEHHUE MacChl
O0OBEKTa 3a CYET YCTAHOBKM Ha HEM JOIMOJHHUTEIbHBIX METaJUINYECKHX
IUTACTHH.

K o0bexTy BuOpom3omsiiuu KpenuTcs BuOpompeobpazoBatens JIH-4-
M1 B ogHOM W3 HampaBiieHUH u3Mepenust Buobpauuu Z, X unu Y. BHemHui
BU/JI BUOpPOCTEHIa TIpeIcTaBlieH Ha puc. 7.1,
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Puc. 7.1. Buemnuii Bua BUOpOCTeH 12

3alIUTHBIA KOXYyX YCTAaHOBJEH C TIOMOIIBI TMOJYyOoCe U HMEeT
BO3MOXXHOCTh BpAaIlleHUs BOKPYT TOPU3OHTAIBLHOM OCH, UTO OOECIICUMBACT
BO3MO>XHOCTh M3MEHEHHUS HaIpaBJIeHUs BO3/IEHCTBUS BUOPALIUH.

Fenepamop HU3KOUACmMonmHnbvlX CUCHA106

Jlnst co3maHust BHOpAIMy HCTOJIB3YETCS TEHEpaTOp HU3KOYACTOTHBIX
CUTHAJIOB. BHenHu# BUJ reHepaTopa MpeicTaBiieH Ha puc. 7.2.
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Puc. 7.2. I'eneparop 37eKTPUUIECKUX CUTHAJIOB

Ha nuueBoii mnaHenmd TreHepaTopa pacloJIOKEHBI KHOIKH BbIOOpa
JMara3oHa dYacToT, pydka IUIABHOTO PEryJMPOBAHMS 4YacTOTBI, pydka
IUIABHOTO PETYJIMPOBAHUS BXOAHOTO HANPSOKCHUS, YCThIPEXPa3psTHBIN
WHIUKATOP YaCTOTHI, THE3/1a JIJIS TIOIKIIFOUCHHS Harpy3KH.

[Ipy  cmeHe  BHUOPOM3OIMPYIOIIMX  MOXIYJIed Ha  BHOpPOCTONE
BUOpPOCTEH/Ia, TIEPECTAaHOBKE BUOpOINpeoOpa3oBaTesi HA JPYIy0 OCh WIH
U3MCHEHUH IOJIOKCHHUS BUOPOCTCH/Ia OTHOCHTEIILHO OCHOBAHHUS T'€HEpaTop
HEOOXOIMMO BBIKJIFOYATh.

H3mepumensv wiyma

W3mepenue mnapamMeTpoB BHOpamMy OCYIIECTBISIETCS C IMOMOIIBIO
KOMOMHHPOBAHHOTO MprbOopa — m3Mepurens myma u Budpanuu BIIIB-003-
M2, B KOTOPOM HCIHOJB3YETCS MPUHIUI TPeoOpa3oBaHUS MEXaHMYECKUX
KONeOaHWH  HMCCIIEAYeMBIX  OOBEKTOB B  MPONOPIHMOHAJBHBIH UM
AJICKTPUYECKUN CHUTHAJI, KOTOPBIM YyCWIMBAIOTCS M MpeoOpa3yroeTcs.
Bueurnuii Bua npubdopa npeacrasieH Ha puc. 7.3.
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Puc. 7.3. U3mepurens mryma u BUOpaumu.

Ha ero nuiieByro maHesnb BbIBEICHBI CIEAYIOIIUE OpraHbl yIpaBiIeHUS,
PEryIMpOBaHMS U UHANKALIUK:
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Tabun. 7.1. Opransl ynpaBiaeHHUs U3MEPUTEINS IIyMa U BUOpaLIUU.

Ilepexmroyaresb 0603.

Ilosicuenue

Brikirouenne u3aMepuTeis

KonTpons coctosiHus 6arapeit

PexxuM kanmubpoBKU

POJT PABOTBI

BBICTpBIN peXXUM HU3MEpEHUs

O

i+
>
F
S

Pexum n3mepenus ¢ mocTossHHON BpeMeHu 1 ¢
(MenIeHHO)

10S

Pexxum usmepenus ¢ nocrossHHoOM BpeMenu 10 ¢
(o4eHb MeJIEHHO)

JUIT1,dB 10...80

JUIT2,dB 10...50

Br160p npenena usmepenus

LED unaukatopsl

Nuaukanus npenena n3MepeHus

I1PT

Wupukanus neperpy3ku U3MepuTelIs

alVv

Br16op pexxuma usmepenus (BUOPOCKoOpoCTb,
BHOPOYCKOPEHHE)

®JIT OKT 1...63

0.125...8

YacroTa (Mpy 4aCTOTHOM aHAJIM3€ B OKTaBHBIX
TOJI0CaxX)

kHz / Hz

MHoXHTENb 3HAYEHHS 9aCTOTHI (IIPU YaCTOTHOM
aQHAJIN3E B OKTABHBIX ITOJIOCAX )

O|wm| >

Brxumrouenune KoppeKTHpYo X GUuIbTPoOB

JINH
®JIT,Hz

®HUY, orpaHn4mMBarONIMi YaCTOTHBIA IUANIa30H
20 x[' mpu n3MepeHnn YpOBHS 3BYKOBOT'O JaBJICHUS

OKT

PexxuM yacToTHOr0 aHalM3a B OKTaBHBIX MOJIOCaX

10

®HY orpannunBaromvil YaCTOTHBIN TUAMA30H TPU
M3MEpPEHUH TTapaMeTpOB BHOpaIuu

CB/ I®

N3mepenue B nuddy3zHom mome (mpu Maibix
MOMEIIEHUSX C OOJIBIIUM YUCIIOM OTPAKAOIIIX
MTOBEPXHOCTEH)

10kHz / 4kHz

®HY orpaHnuMBaromnil YaCTOTHBIA THAIIA30H MIPH
W3MEPEHUH TTapaMeTpOB BUOPALIHH

Meronuka usmMepeHuu

W3mepenne  BHOPOYCKOPEHHsI  OCYIIECTBISICTCSI B CICAYIOMICH
MOCIIE0BATEILHOCTU: BUOPOMpPEeoOpa3oBaTellb ¢ METAIUIMUECKOMN TIaCTUHON
3aKpeIvIsieTcs Ha OJHOM W3 oceil O00BbeKTa BUOPOM3ONAIMH, a OOBEKT
BUOPOM30JIAIINY — Ha BHOpocToje (cM. puc. 7.4).
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PRSI E PRSS QEE
Puc. 7.4. BubpomnpeoOpa3zoBaTels C IJIaCTHHOM, POBOAOM U

3KBHUBAJICHTOM MI/IKpO(bOHHOl"O KaIiCroJiA.

['He3na reneparopa COEAMHSAIOTCS C THe3daMu Ha BuOpocreHae. Ha
IE€HEPATOpPE YCTAHABIMBAECTCSA OJHA W3 CPEIHET€OMETPUYECKUX OKTaBHBIX
4acToT. 3aTeM K padoTe MOJArOTaBINBACTCS U3MEPUTEIND:

1. [lepexmtouarend M3MEPUTENIS YCTAaHOBIMBAIOTCS B  IOJOXKECHHUS:
JIJIT1,dB -80, /1JIT2,dB — 50.

2. Ilepexmouarens OJIT, Hz ycranaBnmuBaercs B monoxxkenne OKT.

3. Haxxumaercs kaonka 10kHz / 4kHz

4. Tlepexmouarens POJl PABOTbBI ycranaBnmuBaercst B monoxkeHue F
(TIpY 3HAYUTETHHBIX KOJICOAHUSX CTPEIKH U3MEPHUTENS — B TIOJIOKEHUE S UITH
10S)

5. Ha usmepurene nepexintouareneM OJIT, OKT u KHONKOW MHOXKUTES
YacTOThl YCTAHABIMBAETCA Ta € 4acTOTa, UTO M HAa reHepaTope.

N3mepenne BUOPOYCKOPEHHUSI MPOU3BOJISAT PYKOBOJICTBYSCh
CIICAYIOIIMM: €CJIM TpPU HU3MEPEHUU CTpeJKa H3MEPUTENs HaXOIUTCS B
Hayaje IIKajbl, TO CIeAyeT BbiBecTH ee mpasee udpsl 0,3 1Mo BepxHen
mKajge wid 1udpel 1 1Mo cpemHel mIkaie; BBIBOA CTPEIKH B TPEOyeMBbIid
CEKTOp IIKaJIbl OCYILECTBISETCS C IoMoIbio mnepekmouatenei JJIT,dB
IyTeM IOCJIEI0BAaTEIbHOIO YMEHBIICHNUS WX 3HAUEHHi, CHayana JEBOro 0
npezena, TOJIbKO MOCIE 3TOro — MpaBoro.

[Ipn yMmeHbIIEHHMM HMX 3HAYEHHI 3aroparoTcsi pPa3Hble CBETOIUOMbI,
dbukcupyonme MacuTad u3MepeHruid Kbl MpruOopa U COOCTBEHHO KAy,
M0 KOTOPOW CJIelyeT CHUMAaTh IMOKa3aHUsl (HalpuMep, K MOMEHTY BBIXOJa
CTpelKyd mpubopa B [AMAMA30H IIKAJIbI, JONYCTUMBIM JUIsi W3MEpPEHUH,
3aropencst cseroauon noj yuciaom 0,03, mo mikane BUOPOYCKOPEHMIt; 3TO
O3HA4aeT, 4YTO OTCYET TMOKa3aHWW mpudbopa cleayeT MPOU3BOAUTH IO
CpeaHel 1IKajie, uMesl rana3oH u3MepeHuit atoi mkansl ot 0 1o 0,03; ecnu
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)Ke cBeroauoy 3aropencs noxa yucioMm 100, To oTCUeT MOoKa3aHUW CIEIyeT
MPOM3BOJUTH 110 BEPXHEN LIKaje ¢ Auana3zoHoM udmepenuid ot 0 1o 100).
Jlis u3MepeHus: mapaMeTpoB BUOpallMd B YCIOBHUSX BHOPO3AIIUTHI
HEOOXOJIMMO CHATHh OOBEKT BUOPOU3OJIALIMMI C BUOPOCTOJIA, 3aKPENUTh €0 Ha
OJTHOM M3 BHOpO3aUIUTHBIX MOJIYJEW, 3aT€M MOJIYJb yCTAHABIMBAETCS Ha

BUOpOCTOIE, 00BEKT BUOPOU3OJIAIINH COEJIUHSETCA c
BUOpOIIpeoOpa3zoBaTeiIeM.
Cnenyer  uMeTh B BHULY, 4TO Opu  HCIOJIb30BAaHUU

BuOponpeodpaszoBarens JJH-4-M1 Bce mokazaHus U3MEPUTEILHOTO IprOOpa
HeoOxonuMo yBenuuuBath B 10 pas.

N3mepenne BUOPOCKOPOCTH TPOW3BOAMUTCS AHAJOTUYHO H3MEPEHHIO
BI/I6p01yCKOpeHI/I}I MpY HAXXaTOW KHOMKE «a,V» M C UCIOJIb30BAHUEM IIIKAJTBI
mmsS™.

OCHOBHBIE TEOPETUYECKHUE IMOJIOKEHUS

Marbie MexaHu4YecKue KoJieOaHusl, BOBHUKAIOIINE B YIPYTUX TeJlax WU
TenaxX, HaXOASAIIUXCS MOJl BO3JACHUCTBUEM MEPEMEHHOTo (PU3UUYECKOrO MOJIs,
HasbIBatoTCcs BUOpanuei. [IpuunHONW BO30OYXKIEHUS BHOpanuil SBISIOTCS
BO3HMKAIOIIME TNpU paboTe MalldH W arperartoB HEYypaBHOBEIICHHBIC
CUJIOBBIE BO3JECUCTBUSI.

OcHoBHBIC MapaMeTpbl BUOpaLlUU

OCHOBHBIMH TTapaMeTpaMu BUOpAIK MPUBEICHBI B Ta0I. 7.2.

Tabun. 7.2. OcHOBHBIE TapaMeTpbl BUOpauu

[Tapametp Obo3HaueHune Enurima
U3MEpEeHHUs
aMIUTUTY/a KOJIe0aTeIbHOW CKOPOCTH Vv I
(BUOPOCKOPOCTH) m M
aMIUIUTyJa KoJIeOaHHi Xm M
aMIUINTYJ1a KOJIe0aTeIbHOT O a e
yCKOpeHHS (BUOPOYCKOPEHHUSI) m
nepuoj KoaeOaHuii T c
yacToTa KoJieOaHui f I'o

B cuny cnenuduyueckux CBONCTB OPraHOB YYBCTB OINPEACIISIONINM TPU
OLICHKE BO3JEHUCTBHUS BUOpALIMU  SBJISIIOTCS JCHCTBYIOIIME 3HAUYCHUS
BBILLICTIEPEUNCIIEHHBIX ~ MapaMeTpoB.  Tak  JEUCTByHOLIEE  3HAUYECHUE
BUOPOCKOPOCTH €CTh CpPEAHEKBAIpaTUYE€CKOC MTIHOBEHHBIX 3HAYCHUM
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ckopoctu V(t) 3a Bpemsa ycpenHeHus f,, KOTOpoe BBIOMPAIOT C y4eTOM
XapaKkTepa N3MEHEHUsT BHOPOCKOPOCTH BO BPEMEHH:

(7.1)

Takum oOpazom, JIJIsl XapaKTePUCTUKU BUOPAIIMU UCTIONB3YIOT CIIEKTPbI
JEHCTBYIOIIMX 3HAYEHUN ITAPaMETPOB WM CPEAHUX KBAAPATOB ITOCIECIHUX.

B npaktuke BUOpOaKyCTUYECKUX HCCIEAOBAaHUN BECh AMANa30H 4acTOT
BUOpaluii pa30OMBalOT HA OKTaBHbIE AMana3oHbl. B OKTaBHOM [uamna3oHe
BEPXHsISA IPaHUYHAs 4aCTOTa BABOE OOJIbIlIE HUKHEMH:

29 (7.2)

AHanu3 M TOCTPOEHHE CIEKTPOB MapaMeTpoB BHOpaIlMd MOTYT
MPOU3BOJIUTHCS TAKKE B TPETHOKTABHBIX MOJIOCAX YACTOT:

f
—2=3/2 (7.3)

fl
Ecmu f; HwkHSIS rpaHudHas dactora, a f, — BEpXHsS, TO B KayeCTBE
YacCTOTHI, XapaKkTepU3yoIen 1oJI0Cy B LIEJIOM, oepercs

CPpCAHCTCOMCTPHUUCCKAA HaCTOTa

f,=yff, (7.4)

CpennereoMeTpuuecKie 4YacTOThl OKTaBHBIX IOJIOC YAacTOT BUOpAIMH
CTaHIApPTH30BaHBI M cocTaBisaoT: 1, 2, 4, 8, 16, 31.5, 63, 125, 250, 500,
1000 I'n.

[TockonbKy aOCOJIIOTHBIE 3HAYCHHS IMapaMEeTPOB, XapaKTEPU3YIOIIUX
BUOpaIMio, W3MEHSIOTCS B OYCHb IIUPOKHMX TMpejeiaxX, B IPaKTHKE
UCTIOJIB3YIOT MOHSATHE JIOTAPU(PMUIECKOTO YPOBHS KOJIeOaHHIA.

Jlorapudmudeckuii ypoBeHb KOJI€OaHUN — XapaKTEPUCTUKA KOJICOAHUI,
CpaBHUBAIOIIAS TBE OJTHOMMEHHBIE buznyeckue BEJIMYUHBI,
MPOTNIOPIMOHATBHBIE JIOTapru(My OTHOIIEHHUS OIIEHWBAEMOTO M HWCXOIHOTO
3HAUEHUS BEJIMYMHBL. B KadecTBe HCXOJHOTO HCIONB3YIOTCS OMOPHBIC
3HA4YCHUS TTApaMETPOB, MPUHSATHIC 32 HAYAJI0 oTcUeTa. VI3MepstoTcs ypOBHH B
nb. Torna ypoBeHb BUOPOCKOPOCTH OYAET ONpeaesThes o Gpopmyre:

2
L =10lg V—2 =20lg v (7.5)
VO VO
rjae V — ycpeaHeHHoe 3HaueHne BUOPOCKOPOCTH B COOTBETCTBYIOIIEH MoJI0Ce
gactor; Vo — OIOpHOE 3HadeHHWe BHOpockopoctd, paBHoe 5x10° wm/c,
MEXIyHapOIHAsl CTaHJapTHAS BEJIMYUHA.

189



YpoBeHb BUOPOYCKOPEHUS ONPELISIETCS BhIPAKEHUEM:

L, =20lg| (7.6)
&

rie ag — ypoBerb 1x107° m/c?,

Knaccupukanusi BUOpaumni

Bubparuu, Bo3eiCTBYONIME HA YEIOBEKA, MOXKHO KJIACCH(PUITUPOBATH
0 Sy MPU3HAKOB:

1.Ilo cnocoOy mnepemaud BUOpaLMM HA YEJIOBEUYECKUH OpraHU3M:
00wasi, 10KAIbLHAS.

2. ITo xapakrepy crekTpa:

V3KONnojocHble BUOpaAlMU, Y KOTOPBIX KOHTPOJIMPYEMbIE MapaMeTphl B
OJTHOM TPETHOKTABHOM IIOJIOCE 4acTOT Oosiee yem Ha 15 nb mpebimaeT
3HAYEHUS B COCETHUX TPEThOKTABHBIX MOJI0CAX;

WUPOKONOJIOCHble BUOpAllUU — C HENPEPHIBHBIM CHEKTPOM IIUPUHOU
0oJsiee OAHON OKTAaBBI.

3. Ilo yacToTHOMY COCTaBY:

HU3KOYacmomusle BUOpallUM — C MpeoOJajaHuEM MaKCHUMaTbHBIX
YpOBHEN B OKTaBHBIX Mojocax yacTtoT 1—4 I'm mus obmux BuOpaumii, 8—
16 'ty 1y1st TOKaIbHBIX BHOpAITHIA;

cpeoHeuacmomuble BUOpAIlUM — C TMPeodJialaHueM MaKCUMAaJIbHBIX
YpOBHEH B OKTaBHBIX MoJjiocax yacToT 8—16 I'ir s oO6mmx BubOparuid, 31.5—
63 I'11 1u1st JIOKAJTbHBIX BUOpAITUiA;

8bICOKOYACMOMHble BUOpAlMM — C TIPeo0IalaHieM MaKCHUMAaJIbHBIX
YpOBHEN B OKTaBHBIX Tosiocax 4dactoT 31.5-63 I'm ana oOmux BUOpaiuid,
125-1000 I'n q1st TOKaIbHBIX BHOPAITHA.

4. 1o BpeMEHHBIM XapaKTePUCTHUKAM:

NOCMOosHHble BUOpAlUM, I KOTOPBIX BEJIMYMHA HOPMHUPYEMBIX
napameTpoB H3MeEHsieTcsi He Oosiee yeM B 2 pa3a (Ha 6 ab) 3a Bpems
HaOIIOACHUS;

HenocmosiHHble BUOpAIMH, JUIsi KOTOPHIX BEIWMYWHA HOPMHUPYEMBIX
napaMeTpoB HM3MEHSAETCS HEe MeHee yeM B 2 pa3a (Ha 6 gb) 3a Bpems
HaOmoaeHuss He MeHee 10 MUHYT TpU U3MEPEHUH C TOCTOSHHON BpeMEHU
1 ¢, B TOM umce:

a) KOJICOJTIoIMeCss BO BPEMEHH BHOpAIMM, JUIS KOTOPBIX BEIMUYHHA
HOPMUPYEMBIX MTapaMETPOB HEMPEPHIBHO U3MEHSAETCS BO BPEMEHH;

b) mpeppiBUCTBIE BHOpanuu, KOrja KOHTaKT 4eJoBeKa C BHOpamuei
MpEephIBACTCS, TPUYEM [JIMTEIILHOCTh WHTEPBAJIOB, B TEUEHHUE KOTOPBHIX
UMEeeT MECTO KOHTAKT, COCTaBJisIeT 6ornee 1 c;
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C) UMITYJIbCHBIC BUOpAIMK, COCTOSIIME W3 OJHOT'O0 WM HECKOJIBKUX
BUOPALIMOHHBIX BO3JEHCTBHUM (HapUMeEp, YIapOB), KaXKIblid JUIUTEIbHOCTHIO
MmeHee 1 c.

5.1lo wHampaBieHuio  AeMCTBUS  BHOpalMI0  MOAPA3ACIAIOT B
COOTBETCTBUU C HAMPABJICHHEM OCEl OPTOrOHAJIbHOW CHCTEMbI KOOpPAWHAT.
Hampasienne KOOpAUHATHBIX OCEH MpHU ACHCTBUU BHOpAIMU MPEICTABICHO
Ha puc. 7.5.

Z
g
xﬂ f zﬂ
In f > Yy T ’
: o 7
x e

? ¥,

% 0
Y2 a

Puc. 7.5. HanpaBnenue oceli mpu onpeaeeHny mapaMmeTpoB BUOpaIuu.

A

KoppektupoBanHOoe 1O  YacTOT€ 3HAYCHHE  KOHTPOJIHUPYEMOTO
napamerpa U unmu ero norapudmMudeckuii ypoBeHb L, ompemensitorcs mo
dbopmymnam:

N

U= (UK) (7.7)
i=1
N (LUi+LKi)
L, =10lg| > 10 (7.8)
i=1
rie Vi u L, — cpeaHee KBagpaTUUYECKOE 3HAYEHHUE KOHTPOJIUPYEMOTO

napamerpa BuOpanuu (BUOPOCKOPOCTH WM BUOPOYCKOPEHHUS) M  €ro
norapupMUYECKUil ypoBeHb B I-if momoce; N — YHCIO YacTOTHBIX MOJIOC B
HopMmupyemoM nuamnasoHe; K; u Lg; — BecoBble koddduuueHTsl mis i-i
YaCTOTHOM  MOJOCHI Ui CPEJHEro  KBaJpaTUYECKOro  3HA4Y€HUs
KOHTPOJIMPYEMOr0 MapaMeTpa WU €ro JOrapu(pMHUUECKOro ypoBHSI.

Becosbie koaduinenTs! npuseaeHs! B Tadu. 10.

JelicTBre BUOpaLMii HA YeJI0OBeKA

BubGpanuss otHocuTcs kK dakTopaM, OO0JadaroOlIUM — BBICOKOU
OMOJIOTUYECKON  aKTUBHOCTHIO.  BBIpaXKEHHOCTh  OTBETHBIX  pPEAKIUI
00yCIIOBIMBaETCS TJIaBHBIM o0pazom CUJION BO3JIEUCTBUS "
OMOMEXaHMYCCKUMH CBOMCTBAMH 4YEJIOBEUECKOTO Tella KaK CII0XKHOM
KoJiebaTeIbHOM cucTeMbl. MOIIHOCTh KOJieOaTEIbHOTO Mpollecca B 30HE
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KOHTaKTa M BpPEMsI 3TOrO0 KOHTaKTa SBISIOTCA TJIABHBIMU IapamMeTpami,
OIPEACIIAIOIMMH Pa3BUTHE BUOPAIMOHHBIX MMATOJIOTUH, CTPYKTYpa KOTOPBIX
3aBUCUT OT 4YAacTOThl M AaMIUIMTYAbl KoJeOaHuHM, MIPOAOIKUTEIbHOCTH
BO3/ICHCTBUS, MECTa MPWIOKEHUS W HalpaBlICHUS OCH BUOPALIMOHHOIO
BO3/ICHCTBUS, IeMI(UPYIOMINX CBOWCTB TKaHEH, SBICHUH pe30HaHCa U
JIPYTUX YCIIOBUM.

Mexnay  OTBeTHbIMM  pEaklUMsIMH  OpraHu3Ma U YPOBHEM
BO3JICHCTBYIOIIEH BUOpAIlMU HET JIMHEWHOW 3aBUCUMOCTH. [IpuunHy 3TOTO
SBJICHUS] BHUAAT B pe3oHaHCHOM H¢¢ekre. [Ipu mMOBBIIIEHUH YaCTOT
koneOanuii 6osee 0.7 I'i BO3MOXKHBI PE30HAHCHBIE KOJEOaHUSI B OpraHax
4yesioBeKa. PEe30HaHC 4YellOBEYECKOro Tena, OTACNIbHBIX €ro OpraHoB
HACTYNaeT MOA JEHCTBHEM BHEIIHUX CHJI MPU COBMAJECHUU COOCTBEHHBIX
4acTOT KoJieOaHMM BHYTPEHHUX OpPraHOB C YAaCTOTAaMU BHEUIHUX CHIL.
OObnacth pe3oHaHCA Ui TOJOBBI B TOJOKEHUU CHJI MPU BEPTHUKATBHBIX
BUOpanusax pacrnonaraercs B 30He Mexay 20—30 ', mpu ropu30HTAIBHBIX —
1.5-2 I'u.

Oco0oe 3HaueHWE PEe30HAHC MPHOOPETAECT MO OTHOIICHUIO K OpraHy
3peHus. PaccTpoiiCTBO 3pUTEIBHBIX BOCIPUATHNA IPOSBISAETCS B YaCTOTHOM
nuamnazone mexay 60 m 90 ', 4TO COOTBETCTBYET PE30HAHCY TJIa3HBIX
a010K. JlJ11 OpraHoB, pacHoOJOKEHHBIX B T'PYJHOM KJIETKE M OpIOIIHON
MOJIOCTH, PE30HAHCHBIMM SIBJSIOTCS yacToThl 3—3.5 ['m. Jlns Bcero tena B
MOJIOKCHHUH CHJISI PE30HAHC HACTYIaeT Ha yacTorax 4—6 ['.

PaccmarpuBass HapylleHHs] COCTOSIHUSI 3[0pOBbS NPU BUOPALIHOHHOM
BO3/ICUCTBUH, CIEAYET OTMETHTh, YTO YacToTa 3a00JieBaHUN OMpeAenseTcs
BEJIMYMHON JI03bl, @ OCOOEHHOCTH KIMHUYECKUX MPOSIBICHUN (POPMUPYIOTCS
MoJi BIMSIHUEM CIIEKTpa BUOpanuii. BbiaensioT Tpu Buaga BHOpAIMOHHOU
MaTOJIOTUH  OT BO3ACHCTBUS OOIIEH, JIOKAJIbHOW M  TOIYKOOOpa3HOU
BUOpaIUid.

[Ipu peiicTBUM Ha OpraHm3M o0OImIel BUOpAlUHM CTPATAET B TEPBYIO
oyepeqb HEpBHAsg CHCTEMa U aHAJIM3aTOPhL: BECTHOYIAPHBIN, 3pUTENbHBIMH,
TaKTWJIbHbIA. BuOpauus sBigercd cnenuduueckuMm paszIpakuTeneMm Jis
BECTUOYJSIPHOTO aHAJIW3aTOpa, NpPUYEM JIMHEHHBIE YCKOPEHHS — Ui
OTOJIMTOBOIO ammapara, pacloyIOKEHHOI0 B MENIOYKax MpeaaBepus, a
YIJIOBBIE YCKOPEHUS — JIJIS TTOIYKPYKHBIX KaHAJIOB BHYTPEHHETO yXa.

VY pabouux BUOpPAalMOHHBIX MpO(eccHil OTMEUEHBI TOJIOBOKPYKEHUS,
paccTpoiCTBO ~ KOOpPAMHALMM  JBH)KEHHUW, CHUMIITOMBI  YKauMBaHUS,
BECTHOYJIOBEreTaTuBHass  HEyCTOW4YMBOCTh.  HapymieHue — 3purenbHoi
(GYHKUMHA TPOSIBISETCS CYKEHHUEM U BBINMAJECHUEM OTIEIbHBIX YYacCTKOB
MoJIeH 3peHUs, CHUKEHUEM OCTPOTHI 3peHust, uHoraa a0 40%, cyObeKTUBHO
— moTeMHeHueM B Tiazax. llog BiausiHMeM oOMIMX BUOpauuid OTMEYaeTcs
CHW)KEHHE OO0JIeBOM, TAKTUIBHOM M BHOpPAIMOHHOW YYBCTBUTEILHOCTH.

192



Oco0eHHO omacHa TOIYK0OOpa3Hasi BUOpalus, BbI3bIBAIOIIASI MUKPOTPABMBI
pa3IMYHbIX TKAaHEH C MOCIEAYIOUIMMU PEaKTUBHBIMU M3MeHeHusIMH. OOnias
HU3KOYAaCTOTHAsi BUOpals OKa3blBa€T BIMSHUE HAa OOMEHHBIE IPOLIECCHI,
MPOSIBJISIIONINECS. M3MEHEHUEM YIrJEBOJHOTO, OEIKOBOro, (epMEeHTHOro,
BUTaMHHHOTO U XOJIECTEPUHOBOIO OOMEHOB, OMOXMMHUYECKHX IOKa3aTesen
KPOBH.

BubpanuonHnas 0oyie3Hb OT BO3JEUCTBHS 0OOIIEH BUOpALMK U TOITYKOB
PETUCTPUPYETCA Y BOJIWTENEH TpaHCHOpPTAa W ONEpaToOpOB TPAHCIOPTHO-
TEXHOJIOTUYECKUX MAIlMH M arperaTroB, Ha 3aBOJax KeJe300€TOHHBIX
u3nenuit.  Jlng  BoauTenedl  MaliuH, TPAKTOPUCTOB, OYJIbI03EPHUCTOB,
MalIMHUCTOB HKCKaBaTOPOB, NOJIBEPraroLuXCs BO3JICHCTBUIO
HU3KOYACTOTHOM M TONYKOOOpa3HOW BHOpalMii, XapakTepHbl U3MEHEHHS B
HNOSICHUYHO-KPECTIIOBOM OT/I€JI€ MO3BOHOYHMKA. Paboune 4yacTo *KalyroTcs
Ha OONM B MOSICHUIIE, KOHEYHOCTSX, B OOJACTH >KETyJaKa, Ha OTCYTCTBHE
anmneTuTa, OECCOHHMILY, Pa3IpPakKUTEIbHOCTh, OBICTPYIO yTOMIsieMOcTb. B
LEJIOM KapTHHA BO3JIEUCTBUA OOIIEH HM3KO- M CPEIHEYaCTOTHOM BHOpanui
BbIpa)kaeTcs OOLIUMU BEreTaTUBHBIMU PAaCCTPOMCTBAMHU € IEpUPEPUIECKUMHU
HapyUICHUSIMH,  NPEUMYILIECTBEHHO B  KOHEYHOCTSIX,  CHW)XXCHUEM
COCYIMCTOrO TOHYCA M YyBCTBUTEILHOCTH.

buu coBpeMEHHOro NpOU3BOACTBA, OCOOEHHO MAIIMHOCTPOECHUS, —
JokanbHas BuOpanus. JlokanbHOM BHOpalMM MOJABEPraiOTCs TJIaBHBIM
oOpazoM  moau, paboTalmKe ¢  pPYYHBIM  MEXAHM3UPOBAHHBIM
MHCTpYMEHTOM. JlokaibHas BHOpanusi BBI3BIBAET CIA3Mbl COCYIOB KHCTH,
npeaIuieyuii, Hapylias CHa0)XeHHe KOHEYHOCTeW KpoBbIO. OIHOBPEMEHHO
KojeOaHusl JEHCTBYIOT Ha HEPBHBbIE OKOHYAHMS, MBIIIEYHBIE W KOCTHBIE
TKaHH, BBI3BIBAIOT CHUKEHUE KOKHOM YYBCTBUTEIILHOCTH, OTJIOKEHHE COJIEH
B CyCTaBax NaiblieB, NehOpMUPYSd U YMEHbIIAs TMOABMXKHOCTH CYCTaBOB.
Konebanust HM3KMX 4YacTOT BBI3BIBAIOT PE3KOE CHUKEHUE TOHYCa
KalMWUISIPOB, @ BBICOKMX YaCTOT — CIIa3M COCYOB.

Cpoku pa3BuTHs nepudepruueckiux pacCTPOMCTB 3aBUCIT HE CTOJIBKO OT
YPOBHSI, CKOJBKO OT /103bl (9KBMBAJIEHTHOI'O YPOBHS) BUOpalMM B TEUEHUE
paboueil cmeHsl. [IpenmyllecTBEeHHOE 3HAU€HHE UMEET BPEMsI HEMPEPHIBHOTO
KOHTaKTa ¢ BHOpalMell W cymMMapHOE BpeMs BO3AEWUCTBUSA BUOpaluu 3a
cMeHY. Y (OPMOBIIMKOB, OYpPHJIBLUIMKOB, 3aTOYHUKOB, PUXTOBIIUKOB IPH
CpPEIHEYaCTOTHOM CIEKTpe BHOpanuii 3a0oieBaHUE pa3BUBAETCS 4epe3 88—
10 ner pabotbl. OOCTyXKMBaHUE UHCTPYMEHTA YAAPHOTO JEHCTBUA (KIIETKa,
00py0OKa), TeHEpUPYIOLIUM BUOPALMIO CPEIHEYACTOTHOTrO Auama3oHa (30 —
125 '), MpUBOIUT K Pa3BUTHIO COCYIUCTBIX, HEPBHO-MBIIIEYHBIX, KOCTHO-
CYCTaBHBIX W JpPYrux HapymieHud uepe3 12 — 15 ner. Ilpu nokanpHOM
BO3/JICICTBUM HU3KOYACTOTHOM BHOpAlMM, OCOOEHHO MpH 3HAYUTEIHHOM
(Gu3MUECKOM HaIpsHDKEHUHW, pabouue >KalylTCs Ha HOWIIHUE, JIOMSIIUE,
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TAHyIIHE OOJM B BEPXHHX KOHEYHOCTSX, 4YacTo Mo HodaMm. OpgHuM wu3
MOCTOSIHHBIX CUMIITOMOB JIOKQJIbBHOIO M OOILEro BO3JAEHCTBUS SIBISIETCS
paccTpoiicTBO uyBcTBUTENbHOCTH. Hanbomnee pe3ko cTpanaeT BUOpalmoHHas,
OoseBasi U TeMIiepaTypHasi 4yBCTBUTEIbHOCTb.

K ¢dakTropam npou3BOJICTBEHHONW CpEIbl, YCYTyOJSIOIIUM BpPEIHOE
BO3/CHicTBHE BHOpallMM Ha OPraHW3M, OTHOCATCS YpPE3MEPHbIE MBILIICUHbIE
Harpy3ku, HEOJaronpusTHbIE MHUKPOKIMMATHUYECKUE YCIOBUS, OCOOEHHO
MOHV>KEHHASI TeMIIeparypa, IyM BBICOKOM MHTEHCHUBHOCTH,
IICUXOAMOLMOHANIBHBIN  cTpecc. OxyaxkaeHue MW CMauyMBaHUE  PYK
3HAYUTEIBHO TMOBBIIIAET PUCK PA3BUTHS BUOPAIIMOHHOM OOJIE3HW 3a CYUET
YCUJIEHUSI COCYAMCTBHIX peakuui. llpm coBmecTHOM neWcTBUMH IIyma u
BUOpanuu HaOMomaeTcs B3auMHOE ycuieHue d¢h@dekTa B pe3ysbTare ero
CyMMalluu.

JlniTenbHOE CHUCTEMAaTUYECKOE BO3JIEHUCTBHE BHUOpAalMd TNPUBOAUT K
pa3BUTUIO BUOPAaLMOHHOW OONE3HH, KOTOpas BKJIOYEHA B  CIHCOK
npoeCCUOHANbHBIX 3a0o0JieBaHUN. OJTa OO0JIE3Hb JMArHOCTUPYETCs, Kak
MPaBWIIO, y pabOTaIOIMX Ha MPOU3BOACTBE. B yCIIOBUSAX HACETEHHBIX MECT
BUOpallMOHHAs 00JIe3Hb HE PETUCTPUPYETCS, HECMOTPSI HA HAJMYME MHOTIHX
UCTOYHUKOB  BUOpanuu  (Ha3eMHbII M TOA3EMHBI  TPaHCIOPT,
IIPOMBIIIEHHBIE UCTOYHUKU U Jp.). JIuia, noasepratommecss BO3ACHCTBUIO
BUOpallMU OKpYXarolled cpeabl, yaile OOJEIT CepAeYHOCOCYAMCTHIMU U
HEPBHBIMH 3a00JIEBAHUSIMU W OOBIYHO MPEABSIBISIIOT MHOIO  Kajiod
00IIECOMATUYECKOT0 XapaKTepa.

Hopmuposanue Budpanmii

Paznuuaror caHUTapHO-TUTMEHUYECKOE U TEXHUYECKOE HOPMUPOBAHUE.
B nepBoM ciyyae npou3BOAST OrpaHUYEHUE TapaMeTpOB BUOpaLlUUd pabounx
MECT U TOBEPXHOCTH KOHTaKTa ¢ KOHEYHOCTSIMHU PabOTAIONMINX, UCXOAS W3
(U3HOTOTUIECKUX TpebOBaHMUIA, u CHUKAIOIINX BO3MOXKHOCTh
BO3HUKHOBEHUSI BUOPAITMOHHON OOJIE3HHU.

Bo BTOpOM ciiydae oCyIIecTBISIIOT OrpaHuYEHUE MapaMeTPOB BUOpauu
C Y4YeTOM HE TOJbKO VYKa3aHHBIX TpeOOBAaHWN, HO M TEXHUYECKU
JOCTHKUMOTO Ha CETOJHSAIIHUN JeHb JJI1 JAHHOTO BUJA MAIIUH YPOBHS
BUOpaIUH.

CaHUTapHO-TUTUEHUYECKOE HOPMUPOBAHKE BUOpAIIU perjiaMEHTUPYET
napaMeTpbl  MPOU3BOACTBEHHOM BHOpanMu W MOpaBuia pabOThl  C
BUOpOONacCHBIME MexaHm3MamMu u obopymoBanuem, ['OCT 12.1.012-90
«CCBT. Bubpamnunonnas 6e3omacHocth. OOmme TpeboBanus», CH
2.2.4/2.1.8.566-96 «IIpousBoacTBeHHass BUOpaIisl, BUOPALIKS B IIOMEIIEHUSIX
JKWJIBIX U OOILIECTBEHHBIX 3TaHUNY.
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JIOKyMEHTBI yCTaHaBJIMBAIOT: KJIACCU(UKAIUIO BUOpPALUA, METOJbI
TUTUEHUYECKOW OLEHKH, HOPMHUPYEMbIE MapaMmeTpbl M UX JOMYCTHUMBIE
3HAYeHMs,  PeXUMBl  Tpyda  JHIl  BHOpPOOINACHBIX  Ipodeccui,
MOJABEPraloNIMXCsl BO3JCHCTBUIO JIOKaJbHOM BHOpanuu, TpeOoBaHUS K
o0ecrie4yeHn0 BUOPOOE30MacHOCTH M K BUOpPALMOHHBIM XapaKTEpUCTUKAM
MalluH.

BuOpanmonHas Harpy3ka Ha omeparopa HOPMHPYETCS ISl KaxKIoro
HampaBJieHUs JAecTBUs BuOpanuu. Kpurtepuit «0e30MacHOCTh) O3HAYAET
HEHapyIlIEHUE 370pOBbsl OINEpPaToOpa, OLIEHWBAEMOIO0 MO OOBEKTHUBHBIM
MOKa3aTesiM C Y4eTOM pUCKa BO3HUKHOBEHHSI MPEIYCMOTPEHHBIX
MEAUIMHCKON KiaccupuKanuein npopeccuoHaabHOW OOJe3HN U MAaTOJIOTUH,
a TAaK)K€ UCKJIOYAIOLINK BO3MOKHOCTh BOZHUKHOBEHUS! TPABMOOIACHBIX HIIN
aBapUHHBIX CUTYyaIlui HU3-3a BO3ACHCTBUS BUOpAIUU.

Kpurepnii «rpanniia CHUKEHUS! POU3BOAUTENBHOCTH TPY1a» O3HAYAET
MOJICP’)KAHNE HOPMATUMBHOM IPOU3BOAUTENBHOCTH TpyAa OIlepaTopa, HE
CHIDKAIOLLEICS U3-3a Pa3BUTHS YCTAJIOCTH I10/1 BO3JIEHCTBUEM BUOpaALIUU.

Kputepuit  «xoMdopr» o03HauaeT co3laHuWE YCIOBHHA  Tpy[a,
o0eCcrneynBaroIuX ONEepaTopy OUIyIIEHHE KOM(POPTHOCTU NpU IOJHOM
OTCYTCTBUU MEUIAIOIIETO JEHCTBUS BUOpAIIUH.

Jlnst oOmelt BuUOpauyM HOPMBI BUOPALIMOHHOM Harpy3kd Ha omneparopa
YCTaHOBJICHBI JJIsl KaTEropuil BUOpPALIMU U COOTBETCTBYIOUIUX UM KPUTEPHUSIM
o tabmn. 7.3.
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Tabun. 7.3. Kateropuu BubGpanuu 1 COOTBETCTBYIOIME UM KPUTEPUH

TOPHBIX BHIPA0OTOK

xR
=
&
5 XapakTepucTUKa yCIOBUHM TpyJa [Ipumep ncTOUHMKOB BUOpanuu
g
~
TpakTopsl, CENbCKOXO31CTBEHHBIE U
o |Tpancnoprras BuOpanwus, TIPOMBIIIICHHBIE, MATIIMHBI IS 00pabOTKH
§ BO3JIEH CTBYIOIAs] HA OIIEPATOPOB MOYBBI, YOOPKHU U TTOCEBA
T  [IOABI)XHBIX CAMOXO/JHBIX 1 CEIbCKOXO035I1ICTBEHHBIX KYJIBTYP;
£  |IpHLENHBIX MAIIMH U TPAHCIOPTHBIX [ABTOMOOUIIH, CTPOUTENILHO-I0POKHBIE
Q
®  |CPEACTB IPU MX ABHXCHHH 110 MAIIMHBI, B TOM YHCJie OYyIba03€phl,
\©  mectHOCTH, arpogoHaM  J1I0poram, B |CKpeTepsl, Tpeiaepbl, KaTKH,
TOM YHCJIE TIPU UX CTPOUTEIBCTBE  |CHETOOYMCTUTENH U T.I1.; CAMOXOJIHBII
TOPHO-IIAXTHBIM TPAHCIIOPT.
TpaHCIOPTHO-TEXHOJIOTMYECKas
3 B . DKCKaBaTOPBbl, KPaHbl IPOMBIIIIEHHbIE U
5 o [BuOpanus, BO3JEHCTBYIOIIAs HA
o © ., [cTpouTeNnbHbIE, MAIIMHBI AJIS 3aTPy3KH
% I  |omepaTopoB MAIIMH C OrPAaHUYCHHOM . .
S 4 MapTEHOBCKHUX I€Yeii; TOpHbIe KOMOAHBI;
T 5 < [TOABMIKHOCTBIO, IIEPEMELIAIOIINXCS
o e X IAXTHBIE MOTPY30YHbIE MAILLIUHBI;
< & 2TOJBKO IO COeHHUAaIbHO
S OB CaMOXOJIHbI€ OYPUIIbHBIE KAPETKU;
= © TMmoAroTOBIEHHBIM MMOBEPXHOCTAM
== N MyTEBbIE MAIIUHBI OETOHOYKJIaTUNKH;
S 2  |IpOM3BOJICTBEHHBIX IOMEIIECHUH, . .
o) HAIlOJIbHBIN MPOU3BO/ICTBEHHBIN
& |IpOMBIIUIEHHBIX IOMIA0K U
o E TpPaHCIOPT

3 TUN «ay rpaHuIla CHUKECHUS

MIPOU3BOIUTEIILHOCTH TPYAa

TexHonornyeckas BuOparus,
BO3/ICICTBYIOIAsl HA OIIEPATOPOB
CTallMOHAPHBIX MAILIMH U
000PYI0BaHUS I TEPEIAIOIIASCS
Ha pabourie MecTa, He UMEIOIIIE
WUCTOYHHKOB BHOpaInu

CraHKu MeTamo- u
nepeBoodpadaTeIBatomIne,
Ky3HEYHOIIPEecCoBOE 000pyL0BaHHE,
JAUTENHbIE MAILUHBI, YJIEKTPUUECKHE
MalIUHbI, HACOCHBIE arperaTsl,
BEHTHJIATOPBI, OYpOBBIE CTAHKH,
00opyioBaHNE MPOMBIIICHHOCTH
cTpoiimMarepuaioB (kpome
OETOHOYKJIa{UMKOB), YCTAHOBKH
XMUMHUYECKOHN U He(pTeXHUMUYEeCKOU
IIPOMBILLIJIEHHOCTH, CTAlIMOHAPHOE
00opyoBaHUE CENbCKOX0351 CTBEHHOT0
IPOU3BOJICTBA

HI/ICHGT‘lepCKI/Ie, 3aBOJOYIIPABJICHUA,

2 & BuOpauus Ha pabounx MecTax
8 o KOHCTPYKTOPCKHE 010p0 1abopaTopuH,
¥ 2 [pabOTHUKOB YMCTBEHHOTO TpyJa 1
= & y4eOHBIC ITOMEIIEHUS, BBIYMCIINTEIILHBIC
= 2 [mepcoHasa, He 3aHUMAOILET OCs!

2 LIEHTPbI, KOHTOPCKUE MOMEIIEHUS,
e (hU3HYECKUM TPYIOM

31paBIyHKTHI U T.J.

[Ipu rurrneHndeckoil oleHKe BHOpanuil HOPMUPYEMBIMU MapaMeTpaMu
ABIIIIOTCSL CpPEHHME KBaJpaTU4HbIe 3HauYeHHs BuUOpockopoctH V (M HX
jgorapudmudeckue ypoBHH L,) WM BHOPOYCKOpEHHUS IJisi JIOKAJbHBIX
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BUOpallii B OKTaBHBIX I[I0JIOCAX YacTOT, a JJs oOmiedl BuOpanuu — B
OKTaBHBIX WJIM TPEThOKTABHBIX TOJIOcaX. JlomyckaeTcst MHTErpaIbHas OIleHKa
BUOpaIlii BO BCEM YaCTOTHOM JHalia30He HOPMHUPYEMOro rmapamerpa, B TOM
YHCIIC TI0 103¢ BUOpAITUH C yI4ETOM BPEMEHH BO3ICHCTBHS.

Tabmn. 7.4. CarnuTapHble HOPMBI OJTHOYHMCIIOBBIX TIOKa3aTellel BUOPAIIMOHHOM
Harpy3K Ha orepaTopa JUisl JJIMTeTbHOCTH CMEHBI § 4

HopmaTuBHBIC, KOPPEKTUPOBAHHBIC
Bun Kareropus 10 YaCTOTE U SKBUBAJICHTHBIC
BHOpa BrOpanui 1o HaHEaBHeHHe KOPPEKTUPOBAHHBIC 3HAUCHUS
CaHUTAPHBIM JCHCTBHS
117011 BHOpPOYCKOpEHUsi | BUOPOCKOPOCTH
HOpMaM 5 >
Mm/c nb 10“m/c| nb
JIok. XY, Z 2.0 126 2.0 112
1 Z 0.56 115 1.1 107
Y. X 0.4 112 3.2 116
OO0m1. 2 0.28 109 0.56 101
3tun"a" ZY X 0.1 100 0.2 92
3tun"B" 0.014 83 0.028 75
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Tabn. 7.5. CanuTtapHble HOPMBI CIIEKTPATIBHBIX MTOKA3aTeNeil BUOPAIIOHH O
Harpy3ku Ha omepartopa. O6mas Bubpamus, kareropus 1

HopmaTtuBHble 3HaUeHUS BUOPOYCKOPEHUS
m/c? nb
f, T
B 1/3 OKT. B 1/1 oK. B 1/3 OKT. B 1/1 okr.
Z XY Z XY Z XY Z XY
0,8 14,12 | 4,45 129 119
1,0 10,03 | 3,57 20,0 6,3 126 117 132 122
1,25 7,13 2,85 123 115
1,6 4,97 2,29 120 113
2,0 3,58 1,78 7,1 3,5 117 111 123 117
2,5 2,95 1,78 114 111
3,15 1,78 1,78 111 111
4,0 1,25 1,78 2,5 3,2 108 111 114 116
5,0 1,00 1,78 106 111
6,3 0,80 1,78 104 111
8,0 0,64 1,78 1,3 3,2 102 111 108 116
10,0 0,64 1,78 102 111
12,5 0,64 1,78 102 111
16,0 0,64 1,78 1,2 3,2 102 111 107 116
20,0 0,64 1,78 102 111
25,0 0,64 1,78 102 111
31,5 0,64 1,78 11 3,2 102 111 107 116
40,0 0,64 1,78 102 111
50,0 0,64 1,78 102 111
63,0 0,64 1,78 11 3,2 102 111 107 116
80,0 0,64 1,78 102 111
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Tabmn. 7.6. CanuTapHble HOPMBI CIIEKTPAIBHBIX IMOKa3aTeliell BUOPAIIMOHH O
Harpy3ku Ha orepatopa. O6mras BuGpaius, Kareropus 2

HopmaTtuBHble 3HaUeHUS BUOPOYCKOPEHUS
m/c? nb
f, T
B 1/3 OKT. B 1/1 oK. B 1/3 OKT. B 1/1 okr.
Z XY Z XY Z XY Z XY
0,8 0,71 | 0,224 117 107
1,0 0,63 | 0,224 | 1,10 0,39 116 107 121 112
1,25 0,56 | 0,224 115 107
1,6 0,50 | 0,224 114 107
2,0 045 | 0,224 | 0,79 0,42 113 107 118 113
2,5 0,40 | 0,280 112 109
3,15 | 0,355 | 0,365 111 111
4,0 0,315 | 0,450 | 0,57 0,8 110 113 115 118
5,0 0,315 | 0,56 110 115
6,3 0,315 | 0,710 110 117
8,0 0,315 | 0,900 0,6 1,62 110 119 116 124
10,0 0,40 1,12 112 121
12,5 0,50 1,40 114 123
16,0 0,63 1,80 1,13 3,2 116 125 121 130
20,0 0,80 2,24 118 127
25,0 1,0 2,80 120 129
31,5 1,25 3,55 2,25 6,4 122 131 127 136
40,0 1,60 4,50 124 133
50,0 2,00 5,60 126 135
63,0 2,50 7,10 4,5 12,8 128 137 133 142
80,0 3,15 9,00 130 139
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Tabn. 7.7. CanuTapHble HOPMBI CIIEKTPATIBHBIX MTOKA3aTeNeil BHOPAIIOHH O
Harpy3ku Ha orepaTopa. O01ast BUOpausi, KaTeropus 3, THIT «ay»

HopmaTtuBHble 3HaUeHUS BUOPOYCKOPEHUS
m/c? nb
f, T
B 1/3 OKT. B 1/1 oK. B 1/3 OKT. B 1/1 okr.
Z XY Z XY Z XY Z XY
1,6 0,09 99 0,9 105
2,0 0,08 0,14 98 103 0,64 1,3 102 108
2,5 0,071 97 0,46 99
3,15 | 0,063 96 0,32 96
4,0 0,056 0,1 95 100 0,23 0,45 93 99
5,0 0,056 95 0,18 91
6,3 0,056 95 0,14 89
8,0 0,056 | 0,11 95 101 0,12 0,22 87 93
10,0 | 0,071 97 0,12 87
12,5 0,09 99 0,12 87
16,0 | 0,112 | 0,20 101 106 0,12 0,20 87 92
20,0 | 0,140 103 0,12 87
25,0 0,18 105 0,12 87
31,5 0,22 0,40 107 112 0,12 0,20 87 92
40,0 | 0,285 109 0,12 87
50,0 | 0,355 111 0,12 87
63,0 | 0,445 | 0,80 113 118 0,12 0,20 87 92
80,0 0,56 115 0,12 87
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Tabn. 7.8. CanuTtapHble HOPMBI CIIEKTPATIBHBIX MTOKa3aTeNeil BUOPAIIOHH O
Harpy3ku Ha oriepatopa. O61miast BuOparus, KaTeropus 3, TUIT «B»

HopmaTtuBHble 3HaUeHUS BUOPOYCKOPEHUS
m/c? nb
f, T
B 1/3 OKT. B 1/1 oK. B 1/3 OKT. B 1/1 okr.
Z XY Z XY Z XY Z XY
16 |0,0125 82 0,13 88
2,0 [0,0112| 0,02 81 86 0,09 | 0,018 85 91
2,5 0,01 80 0,063 82
3,15 | 0,009 79 0,045 79
4,0 0,008 | 0,014 78 83 0,032 | 0,063 76 82
5,0 0,008 78 0,025 74
6,3 0,008 78 0,02 72
8,0 0,008 | 0,014 78 83 0,016 | 0,032 70 75
10,0 0,01 80 0,016 70
125 |0,0125 82 0,016 70
16,0 | 0,016 | 0,028 84 89 0,016 | 0,028 70 75
20,0 0,02 86 0,016 70
25,0 | 0,025 88 0,016 70
31,5 | 0,032 | 0,056 90 95 0,016 | 0,028 70 75
40,0 0,04 92 0,016 70
50,0 0,05 94 0,016 70
63,0 | 0,063 | 0,112 96 101 | 0,016 | 0,028 70 75
80,0 0,08 98 0,016 70

Tabmn. 7.9. CanutapHble HOPMBI CIIEKTPATIbHBIX MTOKa3aTeNeil BUOpaIlOHH O
Harpy3Kku Ha oneparopa. JIokanabHast BUOparus

HopmaTtuBHBIC 3HaUEHUS B
HarpaBJIeHHUIX
BUOPOYCKOPEHMSI | BUOPOCKOPOCTH
m/c? a6 [10%m/c| b
8 1,4 123 2,8 115
16 1,4 123 1,4 109
31,5 2,7 129 1,4 109
63 54 135 1,4 109
125 10,7 141 1,4 109
250 21,3 147 1,4 109
500 42,5 153 1,4 109
1000 | 85,0 159 1,4 109

f, '
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Tabs. 7.10. BecoBble ko3 (pduinenTsl KoppeKkuuu 11t 001eil Bubpanuu

Jlns BubpoyckopeHus JLis BUGpocKkopocTu
f,'a z X, Y z X, Y
Ki Lki Ki Lki Ki Lki Ki Lki
2 0,71 -3 1 0 0,16 -16 0,9 -1
4 1 0 0,5 —6 0,45 —7 1 0
8 1 0 0,25 -12 0,9 -1 1 0
16 0,5 —6 0,125 -18 1 0 1 0
31,5 0,25 12 0,063 —24 1 0 1 0
63 0,125 -18 0,0315 -30 1 0 1 0

Jlnst oOmield TeXHOIOTMYeCKON BuOpamuu (Kareropus 3, THI «BY),
nepenaroiierics Ha paboyue MecTa B CKJIAgaX, CTOJOBBIX, OBITOBBIX,
JNEKYPHBIX W JPYTUX TPOU3BOJACTBEHHBIX TMOMEIIEHUSX, TA€ HET
TEeHEpUPYIOIUX BUOpALMIO MAaIllMH, HOPMOW BHUOPAIIMOHHOW Harpy3Ku
SBIIIIOTCS YKa3aHHbIE B Ta0. 8, 3HaUeHHUs] KOTOPhIX yMHOXkatoTcs Ha 0.4, a
YPOBHHM yMEHbIIaI0TCs Ha 8 Ab.

Jng ob0med W JOKaIbHOW BHOpalMM 3aBUCUMOCTH JIOMYCTUMOTO
3HAYCHHUs] BUOPOCKOPOCTH OT BpPEeMEHU (DaKTHMUECKOTO BO3ICHCTBUS
BuOpanuu, He mnpesbimaroniero 480 mun (8-Mu 4acoBod paboOyuil JIEHB),

omnpenensercs no Gopmysie:
,480
V.=V, [—
t 480 T

rae Vi — JONyCcTUMOE 3HadeHHWe BHUOPOCKOPOCTH TMPHU JUIUTEILHOCTH
Bo3aencTBud 480 MUH.

(7.9)

MeToabl CHUKEHHsI BUOpanui

MeTtonsl 60prObI ¢ BUOpanmel 0a3upyroTCs Ha aHaiu3e ypaBHEHUH,
ONUCHIBAIOMIMX KOJE€OaHWs MAIIMH M arperaroB B IPOM3BOJCTBEHBIX
YCIOBHUSIX. OTH ypaBHEHUS CIOXHBI, T.K. JIOOOH BHJ TEXHOJOTHYECKOIO
obopynoBaHus (Tak K€ KaKk M €ro OTAeIbHbIe KOHCTPYKTUBHBIC JIEMEHTHI)
SBJSIETCS. CHCTEMOW CO MHOTMMHM CTENEHSMHU TOABIKHOCTH M 00JagaeT
PSIIOM PEe30HAHCHBIX YacCTOT.

Jl1g IpoCTOTHI aHaMMu3a OyJleM CUMTaTh, YTO HA CUCTEMY BO3/IEHCTBYET
IepeMeHHasi BO3MYILIAIOIasl CUJja, M3MEHSAIOIAsACA IO CHHYCOUAAIBHOMY
3akoHy. Toraa ypaBHeHUE KOJIeO0aHU 3TOM CUCTEMBI OyIE€T UMETh BU/I;

2
mﬂ+,u%+qx:lzmej“’t (7.10)

dt? dt
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rie M — macca cucteMbl; (| — KO3(Q(UIHMEHT >KECTKOCTH CUCTEMBI; X —

X
TeKyluee 3HAYCHUC BI/I6p0CM€]_HeHI/IH; a — TGKYIHCC 3HAYCHUC
d?x

BUOPOCKOPOCTH; — TeKyllee 3HaueHue BuOpoyckopenus; Fp —

dt?
aMIUIMTYA BBIHYKJAIOWIEH CWJIBI; (0 — YIJIOBas 4YacTOTa BBIHYKIAMOIIEH
CHUJIBL.

OO11iee pelieHre 3TOro ypaBHEHHUS COACPKUT JIBa CIaraeMbIX: MEpBbIN
YJIEH COOTBETCTBYET CBOOOJIHBIM KOJEOAHUSM CHUCTEMBI, KOTOPbIE B JAaHHOM
Cllydae sIBJIIFOTCS 3aTyXarolUM M3-3a HAJIMYUS B CUCTEME TPEHHUsI; BTOPOU —
COOTBETCTBYET BBIHYKJIECHHBIM KOJIEOaHUSM.

Bripaxas BubpocmenieHue B KOMIIEKCHOM BHJIE

x=x e (7.11)
U TIOJCTaBUB COOTBETCTBYIOIIME 3HaueHuss U B Qopmyiny (1) Haiinem
BBIPQKCHUS [JIS1 COOTHOIICHUS MEXAY AaMIUTUTyJaMd BUOPOCKOPOCTH U
BBIHYKIAIOIIEN CHJIBIL:

V.|= Py . (7.12)

2
U +[ma)—q)
w

3HameHaTeNnb BhIpaXeHUs (2) XapaKTEepHU3yeT CONMPOTHUBIICHHUE, KOTOPOE
OKa3bIBAa€T CHCTEMA BBIHYXKAAIOUIEH NEPEMEHHOW CUJEe, W Ha3bIBaeTCA
MOJIHBIM MEXaHUYECKMM MMIIEAHCOM KoJjieOaTesbHOM cucTteMbl. Bennuuna u

9

COCTAaBJICT aKTHMBHYHO, 4@ BCIIMYHMHA (mw——j — PCAKTHUBHYIO HaCTb 3TOI'O

0]
COMPOTHUBIICHHUS.
PeakTBHOE CONMPOTUBIIEHHE PABHO HYJIIO MPU PE30OHAHCE, KOTOPOMY
COOTBETCTBYET YacTOTa

v, = % (7.13)

[Ipn sTOM cucTeMa OKa3bIBAa€T COMPOTUBIICHUE BBIHYXIAIOLICH CHUIIE
TOJIbKO 32 CUET aKTUBHBIX MOTEPh B CUCTEME. AMIUIMTYJA KOJeOaHUN Ha
TaKOM PEKHUME PE3KO YBEIUUHNBACTCHI.

Takum o0Opa3zom, u3 aHanIm3a peuieHus YpaBHEHHUS
Omuodka! MCTOYHUK CCBUIKM He HAaWJIeH. BBIHYXKIEHHBIX KOJEOAHMIA
CUCTEMBI C OJTHOM CTENEHBIO CBOOOBI CIIEYET, YTO OCHOBHBIMH METOJIaMU
00pbOBI ¢ BUOpALMSIMU MAaIlTUH U 000PYIOBAHUS SIBJISTFOTCSI:

1) cHwkeHne BHOpalMii BO3JCHCTBUEM HAa MCTOYHHK BO30YXKICHHS
(ToCpeICTBOM CHMKEHUSI BBIHYXKIAIOIIUX CHUJT);
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2) OTCTpOliKa OT peKMMa pPEe30HAaHCa IyTeM pallMOHAJILHOrO BBIOOpA
MacCCBhl WJIA KECTKOCTHU KOJICOTIOMIEHCS] CUCTEMBI;

3) BuOpoaeMnpupoBaHUEe — YBEJIUUYCHHE MEXAaHMYECKOr0 HMIIeIaHca
KOJICOMIOMINXCST KOHCTPYKTUBHBIX JJIEMEHTOB IIyTeM yBEIUUYCHUS
JUCCHUITATUBHBIX CHJI TIPH KOJICOAHHWSIX C YacTOTaMH, ONM3KUMH K
PE30HAHCHBIM;

4) TMHAMHWYECKOe BUOpOTrallieHHEe — NPUCOCIUHCHUE K 3alUIIacMOMY
OOBEKTY CHCTEM, PEaKIMM KOTOPHIX YMEHBIIAIOT pa3Max BHOparui
00BEKTa B TOUKAX MPUCOCTUHEHUS CUCTEM;

5) BuOponoryioneHrue — CHIKCHHE BHOpAIlMM IyTeM YCHUJICHHS B
KOHCTPYKIIMM TPOIIECCOB BHYTPEHHErO0 TPEHHs, PaCCEUBAIOLINX
BUOPOIHEPTHUIO B pe3yJibTaTe HEOOPaTHMOro MpeoOpa3oBaHUsS €€ B
TEIJIOTY;

6) BUOpOM3OJIAIIMS — YCTAaHOBKA MEXKIYy HCTOYHUKOM BHOpalUA |
OOBEKTOM  3allUThl  YHOPyroaemMndupyomero  ycrpoiictBa —
BUOPOU30JISITOPA — C MaIbIM KOA(DPHUITMEHTOM Mepeadn.

Jlna obecrieyeHus: BUOPAaLMOHHOMW O€30MacHOCTH Tpyna paszpaboTaH
KOMILJIEKC MEPONPUITHI U CpeACTB 3alUThl. OCHOBHBIMU COCTABISIOIIUMHU
ATOr0 KOMIUIEKCA SIBISIOTCS TEXHUYECKHME METOABl M cpeAcTBa OOphOBI C
BUOpaIeil B ICTOYHUKE €€ BOZHUKHOBEHUS M Ha MYTSAX €€ pacipoCTpaHeHUs
K paboueMy MecTy (MJIM B TOYKE KOHTAKTa C YEJIOBEKOM-OIEpaTOpPOM), a
TaK)Ke OpraHU3aIMOHHBIE MEPOMPHUATHSI. TEeXHUYECKHUE METOABI M CPEICTBa
O00prOBI ¢ BUOpalMell TJIaBHBIM O0pa3oM HallpaBi€Hbl Ha W3MEHEHUE €€
VHTEHCUBHOCTH, BO3JICMCTBYIOIIEH Ha 4ellioBeka-oreparopa. Kpurepuem
(O PEKTUBHOCTH CITYXKHUT CTETICHb JOCTH)KEHUS HOPMATHBOB BUOpAIIUH.

[To opranmzanOHHOMY TIPU3HAKY METOABI BUOPO3AMUTHI TOAPA3ICIs -
I0TCSl HA KOJLIEKMUBHYIO U UHOUBUOYAIbHYI0 BUOPO3ALIUTY.

[To OTHOIIEHUIO K UCTOUHHUKY BO30YXIAEHUSI BUOpAIIUU METOAbI KOJUIEK -
TUBHOM 3aIlUTHl TOAPA3ACISAIOTCS HAa METOMAbI, CHHXKAIOIIME IapaMeTphl
BUOpaIlMy BO3ACHCTBUEM HA UCTOYHHK BO30YXKICHUS WM BO3JCHUCTBHEM Ha
HUX Ha IMyTSIX paclpocTpaHeHus BUOpaAMu OT UCTOYHUKA BO30YKICHHUS.

[lo Buy peanuzaniuu METOJbl, CHIDKAIOIIUE Mepeaadyy BUOpALUH MpH
KOHTAaKT€ OIepaTropa ¢ BUOPUPYIOIIUM OOBEKTOM, MPEyCMaTPUBAIOT:

UCIOJIb30BAaHUE  JIOTIOJIHUTENIbHBIX ~ YCTPOMCTB, BCTPAaWBAEMBIX B
KOHCTPYKIIMIO MAIllMHBI U B CTPOUTEIIbHBIE KOHCTPYKIMH (BUOPOU3OJIAIINS,
JTMHAMUYECKOe BUOPOTallieHne);

U3MECHEHHE KOHCTPYKTHUBHBIX JJIEMEHTOB MAIMH U CTPOUTEIbHBIX
KOHCTPYKLIH;

UCIOJIb30BaHUE IEMII(UPYIONIUX TTOKPHITUH;

aHTH(a3HYI0 CHHXPOHHM3AIMIO JIBYX WJIA HECKOJbKHX HMCTOYHHKOB
BO30Yy>KJ€HUsI BUOpaIuil.
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HopmupoBanue BuOpamuii ¥ KiacCH(PHUKAIUS CPEACTB 3alIUTHl OT HUX
ocymectBisiroTes B coorBercTBuM ¢ 'OCT 12.1.012-90. «CCBT. Bubparu-
oHHast Oe3zomacHocTh. O6mue tpedoBanusi» u 'OCT 12.1.046-78. «CCBT.

MeTtonb! U cpeacTBa BUOpaMOHHOM 3amuThl. Kinaccupukanms».

IMOPANOK BBIIIOJHEHUSA PABOTHI

1. I3mepenne napamMeTpoB 0011€eil BUOp AU

Jlst uccrieoBaHus mapaMeTpoB BUOpallid Ha OOBEKTE B HAINpPaBICHUU
ocu Z MeTaJTMYecKas IIacTUHa ¢ BUOporpeoOpa3oBaTesieM 3aKperusieTcst Ha
00beKTe BHOPOM3OISIIIMM TOPU3OHTAIBHO. 3aTeéM »SKBUBAJEHT KarcClOJs
MUKPO(OHHOTO coenuHsieTcs ¢ npenycunurenem BIIM-101.

BrIxogHbIE THE3Aa HA T'E€HEPATOpPE C MOMOUIbI0 T'MOKMX MPOBOJIHHKOB
COEIMHSAIOTCS ¢ THe3/laMu Ha BUOpocTeHie. Ha renepaTope HU3KOYaCTOTHBIX
CUTHAJIOB YCTAHABJIMBAETCS HEOOXOAMMOE 3HAUEHHE YACTOThl U aMILTUTY bl
BuOpanuu. M3mepeHne BUOPOYCKOPEHHSI U BUOPOCKOPOCTH MPOU3BOJIUTCS B
COOTBETCTBUHU C YKa3aHUSAMHU B METOAMUYECKOH 4acTH J1abopaTopHON paboThI
10 BCEM CPEHETCOMETPUYSCKUM OKTaBHBIM yacToTaM (Tabu. 7.11).

[locne mnpoBeneHus W3MEpPEHUN B HANpaBlIE€HUU OCH Z, TEHepaTop
OTKJIFOYAeTCs, IUIACTUHA C BUOpompeoOpa3zoBaTesieM YCTaHABIIMBAETCS B
HaIpaBJIEHUH OCH X, 3aT€M CHOBA MPOU3BOJUTCS U3MEPEHHE BUOPOCKOPOCTH
¥ BUOPOYCKOPEHUS IO BCEM OKTaBHBIM YacTOTaM.

3areM U3MeEpSIIOTCS MapaMeTphl BUOpallMd B HampaBlIEHUH OcH Y.
Pe3ynbTaThl n3Mepenuii 3aHocstcs B Tadu. 7.11.
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Tabu. 7.11. Pe3synbTaTsl U3MepeHUu napaMeTpoB BUOpaIiH.

En.

2T 4T 8T 16T | 315 | 63T
W3M.

Ocb [TapameTp

2. U3MepeHue napamMeTpoB BUOPALMY NIPH MCIIOIb30BAHUM 3aAIIUTHBIX
CPeIcTB

K o00bexkTy BHOpOM3OJSLIMM KPENUTCS OJIWH M3 BHOPO3ALIUTHBIX
MoJlyJiel U B cOOpe yCTaHABIMBAECTCS Ha CTOJIE BUOPOCTEHA.

N3mepenue BHOpOyCKOpeHHUS] U BHOPOCKOPOCTH MPOU3BOJUTCS B
COOTBETCTBUU C M.l AaHHOrO pasjesia U yKa3aHUSIMHU B METOAMYECKOW 4acTH
1abopaTopHO pabOTHI.

[locne mnpoBeneHuss U3MEpPEHUN B HaNpaBlIE€HUU OCH Z, TEHepaTop
OTKJIIOYAeTCs, IJIACTMHA C BUOpompeoOpa3zoBaTesieM YCTaHABIMBACTCS B
HanpaBJIeHUH OcH X, 3aTEM CHOBA MTPOU3BOIUTCS U3MEPEHHE BUOPOCKOPOCTH
1 BUOPOYCKOPEHHUSI O BCEM OKTABHBIM YaCTOTaM.

Jlanee wu3MepsIOTCS MapaMeTphl BHOpali B HampaBieHUH ocu Y.
Pe3ynbrarsl u3mepenuit 3anocsates B Taosm. 7.11.

3. Ouenka 3¢)¢eKTUBHOCTH CPEICTB 3alIUTHI OT BUOpaLUN

Pacyer a¢dexkTuBHOCTH BHOPO3AMUTHBIX MOAYJICH MPOU3BOIUTCS TIO
dbopmyie:

D =""2 (7.14)

rIie 8 — BUOPOYCKOpPEHHE, U3MEPEHHOE IS 1-ii OKTaBHOMW IMOJIOCHI YaCTOT, 10
IPUMEHEHUs BUOPO3aILUTHI, 8, — BUOPOYCKOPEHNE, U3MEPEHHOE I TOH ke
MOJIOCHI YAaCTOT MPH UCIIOJIb30BaHUU BUOPO3AIIUTHOIO MOTYJIS.

PesynbTaThl pacyeToB [ BCEX MCCIENYEMBIX BHOPO3aLIUTHBIX
MOyJIel 3aHOCsATCS B Ta0. 7.12.
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Tabu. 7.12. Tlpumep Tabsuipl pe3ysibTaToB pacuera 3Pp(HEeKTUBHOCTH

Ocb | Tapamerp ;;fd oTu | 4Tu | 8Tu | 16Tu | 315Tu | 63T
z

Y 3 %

X

Hanee crtposarcs nuarpammbl 3(GGEKTUBHOCTA CPEJICTB BHOPO3AITUTHI
JUTSL pa3lIMYHBIX YacTOT OKTABHBIX IOJOC M BCEX HAIpaBICHUN JICHCTBUS
BuOparmu (cM. puc. 7.6).

3.%
30 +

10
0 - .I : Lf,m
63

2 4 8 I 31,5
-10

Puc. 7.6. ITpumep nuarpamMmbl 3 (HEeKTUBHOCTH CPEICTB 3aLUTHl OT BUOpalllK B
HarpaBJICHUH OcH X

Ha ocHOBe TOCTpOEHHBIX JuarpamMMm  JejlaeTcs  BBIBOA 00
() PEeKTUBHOCTH BUOPO3AMUTHOTO MOAYJISA, M aHAJTU3UPYETCS 3aBUCHMOCTD
3¢ (HEKTUBHOCTH OT YaCTOTHI.

4. KoppexkTnpoBaHue BUOpanmii 1o yacrore

Hcxonst u3 kareropuu BUOpanuu U KputepueB (Tadir. 7.3) ¢ MOMOIIbIO
tabm. 7.10 ompenenstoTcss KOPPEKTHPOBAHHBIE IO YacTOTE€ 3HAYEHUS
BUOpOyCKOopeHHst W BuOpockopoctu 1o (opmyne (7.7). Tlo cpemHum
KBQIpATUYECKUM U  KOPPEKTUPOBAaHHBIM IO  YacTOT€  3HAUYCHUSIM
BUOPOYCKOPEHHSI ¥ BUOPOCKOPOCTH U HOPMaM OIpPEEseTCs TOMyCTUMOCTD
UCCIIeyeMOoil BUOpaIliy B HAIPaBICHUU BCEX OCEH JJISl pa3UYHbBIX YCIOBUN
TpYZAa Ha BCEX CPETHEr€OMETPUUECKUX OKTABHBIX YACTOTaX.

Takum ke o0Opa3om ompeaensercss AOMYCTHMOCTh OCTaTOYHOMN
BUOpAINK B YCTIOBUSX MPUMEHEHHS BUOPO3AITUTHBIX MOTYJICH.
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KOHTPOJIBHBIE BOIIPOCHI

1. [Haiite ompeneneHue  CAEAYIOUUM  MOHATHIM:  guOpayus,
8UOPOCKOPOCMb, UOPOYCKOPEHUE, CPEOHe2eOMEMPUYECKAsl NOI0CaA Yacmom?

2. [lpuBeauTe HECKOIBKO MPUMEPOB KiacCUPUKALINN BUOPALIUH.

3. IlepeunciuTe OCHOBHBIE TTAPAMETPhI XapaKTePU3YIOIIHE BUOPALIHIO?

4. Kak HOpMHUPYIOT BUOparuu?

5. K kakuM mocneACTBUSAM MPUBOAUT ACHCTBHE BUOpAIMil HA OpraHU3M
YeJIoBeKa?

6. Kakue cyiecTByloT METOAbI CHUKEHUS BUOpauii?
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OLIEHKA D®®EKTUBHOCTHU JEUCTBUA
SJAIUTHOI'O 3ABEMJIEHUA U 3AHYJIEHUA

IEJTb

Equation Chapter (Next) Section 10neuuth 3¢h(GEeKTHBHOCT ACHCTBUS
3AIUTHOIO 3a3€MJIEHUSI B JJIEKTPOYCTAHOBKAX, MUTAIOIIMXCA OT CETU C
M30JIMPOBAaHHON HEWTpaJbIo HanpspkeHueMm 1o 1 kB.

Ouenuth 3(PGHEKTUBHOCTh JCHCTBHUS  3alllUTHOTO 3a3eMJICHUS W
3aHYJICHUS B JJIEKTPOYCTAHOBKAX, IMUTAIOIIMXCS OT CETU C 3a3€MJICHHOU
HEUTpaJIbto HanpsikeHueM 110 1 kB.

METOAUYECKAS YACTH

Crenn  mpeacraBinsieT  coOOM  HACTOJNIBHYKO — KOHCTPYKLHMIO  C
BEPTUKAIBHOW IEpEIHEN NaHENpl0. BHENHUN BUJ JIMIIEBOW NAHENW CTEHJA
npejcraiieH Ha puc. 8.1,
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Puc. 8.1. JIaGopaTOpHBIii CTEH] 110 3JEKTPOOE30MacCHOCTH.

Ha nuneBoi maHenu creHja u3o0pakeHa MHEMOCXeMa HCCIeayeMoun
CUCTEMBI, KOTOpasi COJICPKUT N300paKEHNE MCTOUHUKA MUTAHUS, (a3HBIX U
3alUTHBIX ~ MPOBOJAHUKOB,  AJIEKTPONOTpeOUTENel W  BBIKJIIOYATENEH.
Nuaukanus Hamudus (a3HBIX  HANPSDKCHUM  OCYIIECTBIIACTCS  TpeMs
CBETOMOAHBIMYM WHIUKATOpaMH — KenThiM (daza A), 3enensiMm (dhaza B) u
kpacHbIM ((aza C).

Ha mone wHeMocxXxeMbl, psSIoM C HM300paXEHUSIMH DSJIEMEHTOB
MOJCITUPYEMON  CETH, pa3MEMICHbl KOMMYTAIIMOHHBIE  DJIEMEHTHI  C
COOTBETCTBYIOIINMU OYKBEHHO-IIU(PPOBBIMU 0003HaUYECHUSIMH,
BBITIOJTHSIONINE CIASAYIOMHE (PyHKITUH:
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Ta6m. 8.1. KommyTanioHHbBIE 2JIEMEHTHI JJA0OPATOPHOTO CTEHA

00603H. [TosicHenue [Tpumeuanue
S1 Bri6op pexxrma HelTpan
S2 Tpexda3zublil BXOJHOM aBTOMAT
$3 [Moaxrouenue HyaeBoro padouero (N)
IPOBOJIHUKA
s4 [ToakroueHye HyIeBOro 3alTHOTO
(PE) npoBoaHuKa
S5 ABTOMaTHYECKUN BHIKIIOYATENb
kopmnyca 1
6 ConpoTHBIIEHNE HYJIEBOTO 3aIIUTHOTO
(PE) npoBoiHuKa
57 3MbIkaHue (azHOro MpoBoja Ha
xopmyc 1
S8 [Togxmouenne kopmyca 1 kK HyJIeBOMY
3amutHOMY (PE) mpoBogHUKY
9 [Monkmouenue kopmyca 1 x
3a3eMJIIOIIEMY YCTPONCTBY
310 ABTOMaTHYECKU BHIKIIOYATENb OTkmoueHue
Kopiyca 2 MUJIMCEKYHIOMETpa
s11 ConpoTuBiieHUE 3a3eMIICHUS
Kopiyca 2
S12 OO6psiB HyseBoro 3aumtHoro (PE)
IPOBOJIHUKA
s13 3mbikaHue (a3zHOTO MPOBOJA HA Bxiouenue
KopITyC 2 MUJIMCEKYHAOMETpa
s14 [TonknrodyeHue kopiyca 2 K HyJIEBOMY
sanmtHOMY (PE) mpoBoaHuKY
s15 [TogkmroueHue Koprryca 2K
3a3eMJISIIOILEMY YCTPOMCTBY
S16 ComnpoTHBieHHE MEXIY KOPIYCOM 2 U
HyJ1eBBIM TPOBOAHUKOM (N)
517 [TogxmoyeHne MOBTOPHOT O
3a3eMJICHHUSI
S18 ConpoTHUBJICHHE U30JISTTUN
19 ConpoTHBIEHNE TOBTOPHOTO
3a3eMJICHUS

WNunykanyst TOKOB M HANIPsKEHUM B MojieMpyeMoi Tpexda3Hoil ceTu, a
TaK)K€ M3MEpPEHUE BPEMEHM CpalOaThIBaHUs aBTOMATHUYECKOTO BBIKIIOUYATEINS
«Kopmyca 2» OCYIIECTBIIICTCS BCTPOSHHBIMHU MU(PPOBBIMU U3MEPUTETHHBIMH
npruOOpaMH.

JlaGopatopHbiii cTeHa BKiIOUaercs TpexdaszubiM aBromarom S2. Ilpu
ATOM 3aroparoTcs WHIUKATOPbI, PACIOJIOKEHHBbIE paaoM C (a3HbIMU
MIPOBOJIAMH.
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DNeKTponoTpeOUTENu MOKa3aHbl Ha MHEMOCXEME B BHUJE KOPIYCOB:
NOJTYaKTHBHOTO (Kopryc 1), akTHBHOTO (KOpITyC 2) M TaCCUBHOTO (KOpmyc 3).
[TorpeOurenn «xopmyc 1» U «kopmyc 2»  SBISIOTCS  Tpex(aszHbIMH,
ANEKTPONOTPEOUTEND «KOPITYC 3» SBNSIETCA OJHO(PA3HBIM, BBIMOJIHEHHBIM 1O
KJ1accy 1 3alIuThl OT OPAXKEHUS AIEKTPUUECKIUM TOKOM.

JIaGopaTopHbIil CTEHJ UMEET TPU U3MEPHUTENIbHBIX TPUOOPa: BOJBTMETD,
amMIepMeTp U MUJITMCEKYHAOMEp. BoabTMeTp BKIIIOUAETCA B U3MEPUTEIbHBIE
uenu yepe3 raezna X1 — X15, ycraHOBIEHHBIE B COOTBETCTBYIOIUX TOYKAX
CXEMBI, C MOMOLIbI0 THOKUX MPOBOJHUKOB. BKitoueHrne ammnepmerpa B LIETb
OCYHIECTBIIIETCS € IIOMOMIBIO  MEPEKIIOYATENs, HAXOMSIIErocs MOJ
WHJIUKATOPOM. IIpu MOJKITIOYEHU N amrepmerpa 3aropaercs
COOTBETCTBYIOIMI CBETOAMOJ, YKAa3bIBAIOIIMM HAa MECTO MOJAKIIOYECHHUS.
[Tonoxxkenne «OTKJD» o3HauaeT OTCyTCTBUE aMIepMeTpa B LENAX cTeHaa. B
noJio)keHUH Al u3MepsieTcss TOK KOPOTKOIO 3aMbIKAHMS, B TIOJIOKEHUU A2 —
TOK, CTEKalOIIUKA C 3a3eMJIMTENs Koprnyca 2, B IOJNOXKeHMH A3 — TOK
3aMBIKAHMS Ha 3€MJII0 YePE3 IIOBTOPHOE 3a3eMiieHue PE IpOBOAHUKA.

[Tpu u3mepennu HampspkeHus ammnepmetp nomked 661t OTKIIHOYEH
(nepexmtouarens amnepmerpa — B nojoxeHun «OTKJD»). [lpu usmepenun
TOKa rMOKHE IPOBOJHUKU HE JOJKHBI ObITh BCTABJICHBI B THE3/1a CTEH/A.

MwucekyHIOMEp BKJIKOYAETCS MpPH HaKaTUM KHomku S13, a
OTKJIIOYAETCA TMpU cpadaThIBAHUKM aBTOMATHYECKOro BbIktouarens S10.
VYcTaHOBKa MO3BOJSIET AJUTEIBHO COXPAHATH PEXUM, COOTBETCTBYIOIIUNA
nepuoay 3aMblkaHus (a3sHoro mpoBoja Ha kopmyca 1 u 2. Jlns Bo3Bpara
CXEMBbI B UCXOJHOE COCTOSTHUE TIOCIIE TOr0, KaK U3MEPEHbI BCE HEOOXOAUMbIE
napameTpsl, cieayeT HaxaTh KHONKY «CBPOCy.

OCHOBHBIE TEOPETUYECKHUE IMOJIOKEHUSI

Bce cnydyan mnopakeHus uyegoBeKa TOKOM BO3MOXKHBI JIMIIb IPU
3aMBIKAHUM JJIEKTPUYECKOM IIeMU 4Yepe3 TeJOo YEJNOBeKa, TO €CTh MpH
MIPUKOCHOBEHUH YeJIOBEKa HE MEHee 4YeM K JBYM Toukam Iiernu. OMnacHOCTh
TaKOro MPUKOCHOBEHHUS OIICHUBACTCS 3HAYCHHEM CHJIBI TOKA, MPOXOSIIETO
4yepe3 TeJo YeJIoBeKa.

OmnacHOCTh MOpPaKEHHS TOKOM 3aBHCHUT OT psnga (PaKTOpoB: CXeMbl
3aMBbIKaHUSI LIEMH 4Yepe3 TeJO0 YeJIOBeKa, HANpsHKEHUsl W TUIA  CETH,
COTPOTHUBIICHUS] H3OJISIIIUU, €MKOCTU TOKOBEAYIIMX YacTel OTHOCUTEIHHO
3eMJIH U T.]I.

CrnenoBaTeNbHO, BEPOSITHOCTh TMOPAXKEHUS DJICKTPUYECKUM TOKOM HE
SBJISIETCS. OJTHO3HAYHOM: B OJHUX CIIydasX 3aMbIKaHHE LEMH Yepe3 Tejo
YeJioBeKa OyJIeT CONMPOBOXKIATHCS MPOXO0XKICHUEM MajIbIX TOKOB M OKKETCS

212



HE OIACHBIM, B JIPYTUX — TOKH MOTYT JOCTUraTh OOJBIIUX 3HAYCHUM,
CIIOCOOHBIX BBI3BATh CMEPTENBHOE MOPAKEHNE YEIOBEKA.

OnHOM M3 OCHOBHBIX MPUYMH HECUACTHBIX CIIYYaeB OT 3JIEKTPUUECKOTO
TOKa SABJSIETCS TOSIBIICHUE HANPSHKEHUS HAa METAUIMYECKUX YaCTIX
ANEKTPOOOOPYAOBaHUA, KOTOpPbIE HOPMAJIbHO HE  HAXOJATCA  MOJ
HanpspkeHneM (Ha KopIycax, KOKyXax, OrpaxACHHUSX U T.I.). Hampsokenue
Ha 3THUX YacCTIX MOXKET MOSABUTHCSA B PE3YyJIbTATE IMOBPEKICHUA HU3OJSILUAU
TOKOBEAYIIUX  YacTed  DJIEKTPOOOOPYJOBaHUS,  MMAJCHUS  TMPOBOJA,
HAXOJSIIETroCs M0/l HAMPsHKEHUEM, 3aMbIKaHUsT (pa3HOTO MPOBOJIA HA 3EMITIO.
OnacHOCTh MOpPaXEHUsI TOKOM B 3THX CIy4dasX YCTPAHSAETCS C MOMOILBIO
3aIATHOTO 3a3eMJICHMUS, 3aHyJICHUS, 3aIUTHOTO OTKJIFOUYEHHS,
BHIDABHUBAHWS TIOTCHIIMANA, JBOWHOW W3OJSAIMM, a Takxke Omaromaps
IIPUMEHECHUIO MAaJbIX HANPSOKEHUM U CHEUUAIBHBIX 3aLIUTHBIX CPEACTB —
NEPEHOCHBIX MPUOOPOB U MPUCITIOCOOICHUT.

3amumﬂoe 3a3emjieHue

3alUTHBIM 3a3€MJICHHUEM HA3bIBACTCS MPETHAMEPEHHOE SJICKTPUUYECKOE
COCMHEHHWE C 3eMJied WM €€  DKBHUBWICHTOM  METAJUIMYECKUX
HETOKOBEMYIUX 4YacTel, KOTOPhIE MOTYT OKa3aThCsS II0f HAMPsHKEHUEM
BCJICICTBUE 3aMBIKaHUs HA KOPIIYC U IO JIPYrUM NpUYUHAM (MHAYKTHUBHOE
BJIIMSTHUE, BEIHOC TTOTCHITHANIA U T.11.).

[TpuHIIUTT ASHCTBUS 3alIUTHOTO 3a3€MJICHUS 3aKJIIOYAETCS B CHIDKCHUH
HaMPsHKEHUST MEXKTY KOPITYCOM, OKa3aBIIUMCS IO/ HANPSIKEHUEM, U 3eMJiei
10 0e30macHOro 3HAau€HHs. OTO JOCTHraeTrcs IyTeM YMEHbUICHUS
MOTEHIINAJIA 3a3eMJICHHOTO O0OPYIOBaHHUS, a TaKXKe IMyTeM BBIPAaBHUBAHUS
MOTCHIIMAJIOB OCHOBAaHMS, HAa KOTOPOM CTOUT YEJNOBEK, M 3a3€MJICHHOTO
00Opy/IOBaHMS, 3a CUET IMOSBJICHHS TOTCHIIMAJIOB Ha IOBEPXHOCTH 3EMIIH
Ipy CTEKAaHWM TOKa B 3eMJi0. J[aHHBIE MOTEHIMAbl BO3HUKAIOT W3-3a
CPAaBHHTENBHO OOIBIIOrO YAENBHOTO —compoTuBieHms rpynta (10°—
10" OM'M) U YMEHBIIAIOTCS TI0 Mepe YAANeHHS OT MECTa CTeKAHHs TOKA B
3emut0. B HemocpencTBeHHON OMM30CTH OT MECTa CTEKaHWs TOKa B 3€MITIO
MOTEHIIMAJI OCHOBaHUS, Ha KOTOPOM CTOUT YEJIOBEK, MPAKTHUYECKU PaBEH
NOTEHIIMAly  3a3eMJIeHHOro  oOopynoBaHus. Ilpu 3TOM  paszHOCTH
MOTCHIINAJIOB, OMPESIIIONasl HANPsHKEHUE MPUKOCHOBEHUS, MUHUMAJIbHA.
[To Mepe ynasneHuss JaHHOTO OCHOBAHUSI OT MECTa CTEKaHHS TOKA B 3€MIIIO
yKa3aHHas pa3HOCTh TOTEHIMAJIOB BO3pacTaer, TO ecTh ApPeKT
BBIpaBHUBAHUS MOTEHIIMATIOB ocyabeBaeT. [Ipu yaaneHuun yenoBeka OT MecTa
CTeKaHusa Toka B 3emuto Ha 20 M u Oosiee HampsiKEHUE MPUKOCHOBEHUS
MPAKTUYECKHA PAaBHO TMOTEHIIMATY KOPIyca AJICKTPOYCTAHOBKH OKa3aBIICHCS
O] HATIPSIKEHUEM.
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Ecmu kopryc 31mekTpoobopyqoBaHMsT HE 3a3€MJIEH M OH OKa3aycs B
KOHTaKTe C (a3oil, TO MPHUKOCHOBEHHWE 4YEJIOBEKA K TAaKOMY KOPIYCY
PaBHOCUJIBHO NPUKOCHOBEHHMIO K (paze. B 3ToMm ciaydae BeauunHa TOKa B
KOMIUIGKCHOM  (opme,  TpOXOAsIIero  4Yepe3  TelO0  YeNIOBEKa,
MPUKOCHYBIIErocs K (pa3zHOMY MpOBOAY Tpex(pazHOH INEKTPUUECKON CETH C
W30JIMPOBAHHOM HENTpalbio (puc. 1.), onpeaensercs COOTHOIICHUEM:

| = Y, : (8.1)

Rq+R06+RH+23“

rae | — tok uepes teno uenoseka, A; Uy — dasHoe nanpskenue, B; Z, —
MOJIHOE CONMPOTHBJIEHUE M30JAIUU onHOM (a3bl, OM; R, — cONpoTUBICHUE
Tena yenoBeka, Om; R,; — comporuBnenue o0ysu, OM; R, — compoTuBieHue
rmoira, Om.

Puc. 8.2. IIpukocHOBeHME yesoBeka K (pasHOMY IPOBOAY Tpexda3Hoi
AIEKTPUYECKON CETU C U30JIMPOBAHHON HEHUTPAIIBIO

Jns  TpexdaszHOW DSIEKTPUUECKONM CeTH ¢ TJIyX0 3a3eMJICHHOU
HelTpanplo  (puc. 8.2.) MPOBOAUMOCTh HW3OJSIUU  (a3HBIX TPOBOJIOB
OTHOCUTEIBHO  3€MJHM  MNPEHEOpPe)KMMO  Majla IO  CpPaBHEHUIO C
MIPOBOJIMMOCTBIO 3a3€MJIEHUSI HEUTPAJIA, IOITOMY BEJIMYMHA TOKA YEPE3 TEIO
YEeJI0BEKA MPAKTUYECKN HE 3aBUCUT OT CONPOTUBJICHUS U30JIALMN U PABHA

U
= 0 , (8.2)
R,+R;+R +R,

rae R, — conpoTuBieHUE 3a3eMIIEHHUS] HEUTPaIu UCTOYHUKA TOKa, OM.
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Puc. 8.3. IIpuxocHOBeHUE YenoBeKa K (ha3HOMY MPOBOAY TpexdazHoi
AIIEKTPUIECKON CETH C TIIyXO 3a3eMJICHHOH HEUTPAJIbIO

HanbGonee  HeOmarompusiTHBIA  TOT  CiIydail, KOI/Ia  Ye€JOBEK
IPUKOCHYBILUICSA K (pa3e UMEET Ha HOrax TOKOIPOBOSILYIO0 00YBb — CBIPYIO
WIA NMOAOUTYIO METAIUIMYECKMMM TBO3SIMU U CTOMT HENOCPEJCTBEHHO Ha
CBIPOM 3€MJIE WJIM Ha MPOBOJAIIEM OCHOBAHMM — HAa METAJUIMYECKOM IOy,
Ha 3a36MJICHHOM METAUIMYECKONM KOHCTPYKLIHMHM, TO €CThb KOIZa MOYKHO
npuHATh Rys = 0 u R, = 0. ConpoTuBieHne 3a3eMiieHns: HEUTpaiu 0ObIYHO BO
MHOT'O pa3 MEHbIIE CONPOTUBIEHUS Tena YeaoBeKka (KaKk MpaBUIIO, HE
npesbimaer 10 OM) 1 UM MOXXHO TipeHeOpeub. [Ipu 3TUX yClnoBUSIX BETUYUHA
TOKA 4€pPEe3 TEJIO YEJIOBEKAa JIOCTUTraeT OMACHOM BennuuHbl. Hampumep, npu
R,=1kOMu R, =4 Owm, Tok paBen 0.22 A:

1~—220 _020A (8.3)
1000+ 4

3a3eMIIIOIIMM YCTPOMCTBOM Ha3bIBACTCS COBOKYITHOCTD 3a3€MJIMTEIIS —
METAUIMYECKUX  TMPOBOJHUKOB, HAaXOIALIUXCA B  HEMNOCPEICTBEHHOM
COIPUKOCHOBEHUH C 3eMJICH, U 3a3€MIISIFOIIMUX MMPOBOJHUKOB, COCIUHSIOIINX
3a3eMJISTIOIIUE YaCTH C 3a3EMJIUTEIICM.

3azemunTenu OBIBAIOT UCKYCCTBEHHBIE, npeIHa3HauYCHHBIC
UCKJIFOUUTENILHO ISl IIeJIel 3a3€MJICHHUS M €CTeCTBEHHbIC, HAXOJAINECs B
3eMJIe METAJUIMYECKUE TIPEAMETHI MHOT'O HA3HAYCHHMS.

Jis  UCKYCCTBEHHBIX  3a3€MJITENIC  MPUMEHSIOTCS  OOBIYHO
BEPTUKAIBHBIC U TOPU3OHTAIBHBIC JJIEKTPOJIBI, T.€. OTMHOYHBIC 3a3EMITHTEIIH.

B kadecTBe BEpTUKAIBHBIX AJIEKTPOIOB UCTIOIB3YIOTCS CTAIBHBIE TPYOBI
nuameTpoMm 3-5 cM. u yrioBas ctamb pasmepoMm oT 40x40 mo 60x60 mm.
JUIMHHOW 2.5-3 M, a TakXke cTalibHble MpyTku auamerpom 10-12 MM wu
JUIMHHOM JT0 IECSITH METPOB.

Jlnsg  coenuHEHUS BEPTUKAIBHBIX DIEKTPOJOB MEXIy co00i U B
KayecTBE CaMOCTOSITEIbHOTO TOPU30HTAIBHOTO JJIEKTPOJia TMPUMEHSETCS
MOJIOCOBAs CTab ceueHUEM He MeHee 4 %12 MM win cTanb Kpyriioro CeueHus
JIMaMETPOM HE MEHEE 6 MM.
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JI71st morpy>KeHUs B 3eMJTIO BEPTUKATIBHBIX 3JICKTPOJIOB MIPEABAPUTEIHHO
potot Tpanmiero rayouror 70-80 cMm, mocie 4ero nx 3a0MBAIOT M BEpXHHUE
KOHIIBI COEAMHSIOT CTaJIbHOM IOJIOCOM C IMOMOINBIO CBapku. B Takux sxe
TPAHIIESX MPOKIAILIBAIOT ¥ TOPHU3OHTAIBHBIC JJICKTPOIBI. TpaHIIero
3aCBIMAIOT 3eMJICH, OYMIIEHHOW OT CTPOUTEILHOTO Mycopa, a 3aTeM
THIATEIbHO YTPaMOOBBIBAIOT, YTO OOECIEUMBACT JIYUIIYIO MPOBOJAUMOCTD
TpyHTa, a CJeI0BaTeIbHO, YMEHBIIAET pacxoJ] MeTaljla Ha YCTPOWCTBO
3a3eMJICHHUSI.

B 3aBucumocTtH OT MecTa pa3sMelIeHHs 3a3eMIIUTENsT OTHOCHUTEIHHO
3a3eMJISIONIETO  O0OpPYAOBaHWS pa3MyaloT JBa THMA  3a3eMJIIOIINX
YCTPONCTB — BBIHOCHBIE ¥ KOHTYpHBIE. ¥ BBIHOCHOTO 3a3€MJIMTENb BHIHECEH
3a mpeAensl  IUIOMIAJKM, HA  KOTOPOW  pPa3MEIICHO  3a3eMIIIeMOe
o0opynoBaHue. ITO MPUBOAUT K TOMY, YTO MPAKTUYECKH HE MPOUCXOIUT
BHIDAaBHUBAHWE IIOTEHIIMATa OCHOBAHMS, HAa KOTOPOM CTOWUT YEJOBEK, H
3a3eMJICHHOrO0  00opynoBaHus. OD(PPEKTUBHOCT, MPUMEHEHUS TaKOro
3a3eMJISIONIET0 YCTPOWCTBA OOYCIIOBJIEHA TOJILKO CHUKEHHEM IMOTEHI[MaNa
3a3eMJieHHOro oOopynoBaHus. Ilpu 3TOM oOKa3bIBaeTCss HECYIECTBEHHBIM
YHCJIO M CXE€Ma PACIOIOKEHUS 3a3eMIISIFOIINX 3JIEKTPOJIOB, puc. 8.4.

[Tpu 3ambikanuu Gazbl HA KOPIYC U CTEKAHUH TOKA Yepe3 3a3eMIIUTENb
MOTEHIMAJT JJOCTUTAET MaKCHMyMa B TOYKE MTOBEPXHOCTH HaJ 3a3eMJIUTEIICM
u mnpakTuyecku 3aryxaer uepe3 20 m. Ilpm 3TOM Ha pyKy uvenoBeka,
MIPUKOCHYBIIIETOCS] K KOPIYCY JIEKTPOOOOPYAOBAHUS, IEHCTBYET IMOTEHITHA
3a3¢eMJIMTEIISI, & HOTM HAaXOAATCS IOJA TIOTCHIIMAIOM, OJM3KUM K HYIIO.
Hanpsikenue mpruKOCHOBEHUS, paBHOE Pa3HOCTH MOTEHIIMAIIOB PYKU U HOT, B
JTAHHOM CJTy4ae MPaKTUYECKH PaBHO MOTCHITHATY 3a3¢MIIUTEIIS.

LIL2 L3

Z

ok —

fhi R,

Lt
-
™

Puc. 8.4. BeiHOCHOI#! (COCPENOTOUEHHBI) 3a3EMIINTENb

KoHTypHblE  3a3emiisitolMe  yCTPOWCTBA  XapaKTEpU3YIOTCS MO
BO3MOKHOCTH PAaBHOMEPHBIM Pa3MEUIEHUEM 3a3eMIISIIOIINX 3JIEKTPOJIOB MO
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IUIOUIA/IKE, HAa KOTOPOM YCTAHOBJIEHO 3JIEKTpooOopynoBaHue. CHUKEHUE
HalpsDKEHUs] MPUKOCHOBEHHMS B 3TOM Ciy4yae OOYCIIOBJIEHO HE TOJIBKO
IepepaclpeielicHieM — IaJeHUs  HANpsDKEHUs  HUCTOYHHMKA, HO W
BbIPAaBHUBAHUEM IOTEHI[MATIOB 3a3€MJIEHHOTO KOpITyca 3JIEKTPOYCTAHOBKU U
OCHOBaHMsI, HA KOTOPOM CTOUT YeJIOBEK, KaK 3TO MOKa3aHo Ha puc. 8.5.

77

Puc. 8.5.Ciyuaii KoHTYpHOTrO (pacnpeneaeHHOro) 3a3eMIHTeNs

IIpu »TOM pacnpezeneHuss MOTEHUUAIOB OTIENbHBIX 3a3eMJIMTENEH
CKJIQ/IBIBAIOTCS, TOJY4YaeTCsi CYMMapHOE pACHpENeeHUEe IOTEHIHAIa B
COOTBETCTBUU C MPUHIIMIIOM CyNepno3uuu. Takum o0pa3oMm, MOTEHIUANbI B
TOYKax pabouedl IUIOWIAJKM IO CBOEH BEIMYMHE MPUOIMKAIOTCI K
NOTEHIIMATY 3a3eMJICHHOTO KOopmyca o0OpyIOBaHUS, MOSTOMY HampsKEHUE
IIPUKOCHOBEHUS 3HAYUTEIILHO YMEHBIIACTCS U COCTABIISIET JOJIM MMOTEHIMAa
3a3€MJIUTEIIS.

B KkayecTBe €CTECTBEHHBIX 3a3€MIIMTENEH MOTYT HCIIOJIb30BAThCS
IIPOJIOKEHHBIE B 3€MJIE BOJONPOBOAHBIE M JAPYIHME METAJUIMYECKUE
TpyOONpOBOABI (32 HCKIIOYEHHUEM TPYOOIPOBOIOB TOPIOUMX KUIKOCTEM,
rOPIOYMX WJIM B3PBIBOONACHBIX Ta3oB), o0OcagHble TPyObl apTE3HMaHCKUX
KOJIOZLIEB, CKB&XHMH, IIypdOB, METAUIMYECKUE KOHCTPYKLUUU U apMarypa
XKeNe300€TOHHBIX KOHCTPYKLIMI 3JaHUM W COOPYXEHUH, HMEKUue
COCMHEHNE C 3eMJIeH, METAUIMYECKUE IINYHThl THIPOTEXHUYECKUX
COOPY)KCHHH, CBHHIIOBBIC 000J0YKM Kabenel, MPOJOKEHHBIX B 3EMIIC.
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ANIOMHHHMEBBIE O00OJOYKM Kabeled W TPOBOJHUKH HE JIOMYCKaeTcs
MCIIOJIb30BaTh B KAYECTBE €CTECTBEHHBIX 3a3€MJIIUTENCH.

B snexTpuyeckux — pacHpeeNuTeNbHBIX — YCTPOHCTBAaX  BBICOKOTO
HanpsDKEHUST B KayecTBE €CTECTBEHHOIO 3a3€MJIMTENII  MCIOJb3YeTCs
3a3eMJICHHE ONOp OTXOJSAUIMX BO3AYIIHBIX JUHUNA C TPO303aLIUTHBIMU
TPOCaMU IIPH YCIOBUH, YTO TPOCHI HE N30JMPOBAHBI OT OIOP.

EcrtecTBeHHble 3azemiuTenn 00JafarOT, KakK MPaBUJIO, MaJbIM
COIPOTHUBJICHUEM PACTEKAHMIO TOKA, TO3TOMY HCIIOJIb30BAHHUE UX JUISl LIEJIEH
3a3eMJICHUS] PKOHOMUYECKH BEChMa 11eJIeCO00Pa3HO.

3azeMysIOIME  TPOBOAHUKH, T.€. IPOBOJHMKH, COEIUHSIIOUINE
3a3eMiisieMoe O0OpYJIOBaHHE C 3a3€MJIMTENIEM BBIMOIHSIOTCS OOBIYHO U3
IOJIOCOBOM CTayd. IIpokmanka WX NOpPOM3BOAUTCA MO CTEHAM M JIPYrUM
KOHCTPYKIIMSM 3/IaHUH.

[Ipucoenunenue 3a3zeMisieMOro OOOpPYIOBaHUS K  MAarucCTpaysM
3a3eMJICHHS], T.€. K OCHOBHOMY 3a3eMJISIOLIEMY IPOBOJHUKY, HUIYIIEMY OT
3a3eMJIUTENIS, OCYILECTBIICTCS C MOMOIIBIO OT/AENIbHBIX MPOBOAHUKOB. [Ipu
TOM TIOCJEAOBATEIbHOE BKJIIOYEHUE 3a3€MJIIEMOr0 OOOpYJIOBaHUS HE
JIOITYCKAETCH.

CoenvHeHus: 3a3eMJISIIONIMX TPOBOJAHMKOB MEXAY COOOW, a Takxke
3a36MIIMTEISIMA M 3a3€MJISIEMBIMU  KOHCTPYKIUSIMU  BBIMOJIHSIOTCS, KaK
MpaBWJIO, CBapKOW, a ¢ KoOpIycaMd amnmaparoB, MaIllMH W JPYroro
000pyI0BaHUS — CBAPKOM WJTU C TTIOMOIIBIO OOJITOB.

OTnnYuTEnbHON OKPACKOW 3a3€MIIIOIIEH CETH SIBISIETCS YEPHBIN LIBET,
B KOTOPOM JOJKHBI OBITh OKpAaIlEHbl BCE OTKPBITO PACHOJOXKEHHbIE
3a3eMJISIOIIME MPOBOJAHUKH, KOHCTPYKIIMHU U TIOJIOCHI CETH 3a3€MJICHHS.

OO6nacTh MPUMEHEHHUS 3aIIUTHOTO 3a3eMJICHUs — TpeX(a3HbIEe CETU 10
1000 B ¢ m3onmupoBanHoi HewTpanabio u Beimie 1000 B. ¢ mobObiM pexxumom
paboThl HEUTpAIH.

TpeboBaHus K YCTPOWCTBY 3alllUTHOTO 3a3€MJICHUS M 3aHYJICHUS
onpexaenensl IlpaBuimamu  ycrpoiictBa  3nektpoyctaHoBok  (IIVD), B
COOTBETCTBUU C KOTOPHIMHM 3alIUTHOMY 3a3€MJICHUIO WJIM 3aHYJICHUIO
NOAJIeKAT BCE€ METAUIMYECKHME M JPYrM€ TOKOMPOBOASIIME YacTH
AJIIEKTPOYCTAHOBOK M 00OpYAOBaHMS, KOTOpBIE CIIy4allHO B aBapUHHOM
pexuMe MOryT okazaTbces o HanpspkenueMm (CCBT I'OCT 12.1.030-81):

® [Ipy HOMHHAJIbLHOM HarpskeHuu 380 B u Bbillle mepeMeHHOro ToKa,
440 B u BbllII€ TOCTOSHHOTO TOKA — BO BCEX 3JIEKTPOYCTaHOBKAX;

e [pM HOMHUHAJIBLHOM HampsbkeHuu Bbime 42 B, Ho Hmxke 380 B
nepemeHHoro Toka u Beime 110 B, Ho Huxke 440 B nmocTostHHOTO
TOKa — TOJIbKO B TOMEILIEHUSIX C MOBBIIIEHHOW OMacHOCThIO, 0CO00
OITACHBIX MMOMEIICHUSX U B HAPYKHBIX DJIEKTPOYCTaHOBKAX;
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® BO B3PHIBOOMACHBIX MOMEHICHUSIX HEOOXOAUMO 3a3eMJISITh BCE
000py0BaHHE HE3aBUCUMO OT HAIPSKEHUSI.

[Ipn HOMHMHaANBHBIX HANpPsDKEHUAX MeHee 42 B mepemMeHHOro Toka win
110 B mocTostHHOTO TOKa 3a3€MJICHHS WU 3aHYJICHHSI DJICKTPOYCTAHOBOK HE
TpeOyeTcs.

Jlng 3a3emiieHusT yCTaHOBOK, KOTOpPbIE MHTAIOTCS OT OJHOW CeTH,
1eJ1eco00pa3Ho MPOEKTUPOBaTh o0lIee 3azeMiisitoliee ycTpoicTBo. Ecium
UMEETCSl HECKOJbKO 3a3€MIIIOIIMX YCTPOMCTB, OHHM JOJDKHBI  OBITH
AIIEKTPUYECKH COSTUHEHBI MEXKIY COOOM.

Jlna ocymectBieHus: 3(G(HEKTUBHOMN 3aIlUTHl BEIUYUHA COMPOTUBICHHUS
3alIUTHOTO 3a3€MJICHHsS] HE JIOJDKHA MPEBBINIATh 3HAYEHHUH, MPU KOTOPBIX
HanpsDKEHUE TPUKOCHOBEHMSI WM IIarOBO€ HAMNPSDKEHHE JAOCTUTaloT
OIaCHBIX BeIM4YWH (Tad. 8.2).

Tabm. 8.2. MakcUMalIbHO TOMMYCTUMBIC 3HAUCHHS COMTPOTHBIICHUS 3aIIIUTHOT O
3a3eMJICHUS B 3aBUCHUMOCTH OT XapaKTePUCTUK dIIEKTpUUYeCKuX ceteil. (I, pacueTHbIil TOK
3aMbIKaHUs Ha 3eMJII0, A)

Homnyctumoe conpotu-

BJICHHE 3a3EMJISIOIIET O XapakTepruCcTHKa JJIEKTPOYCTAHOBOK
ycTpoiictBa R, Om

Onexmpoycmarnoexu Hanpsicenuem 0o 1000 B (netimpanv uzonruposana)

4 J1J1s1 3JIEKTPOYCTAaHOBOK MOIIHOCTHIO HCTOYHHKA OoJIee
100 kBA
10 J1J1s1 37IEKTPOYCTAHOBOK TP MOIITHOCTH I'€HEPATOPOB U

Tpancgopmaropos 10 100 kBA

Ecnu 3a3emuisitoniee ycTporcTBO SIBISETCS OOIIMM ISt
125/1,, vo He 6omee 10 AJIEKTPOYCTaHOBOK Hampsbkenuem 10 1000 B u
Boire 1000 B

Onexmpoycmanoexku Hanpsicenuem gviute 1000 B

Eciu 3a3eMiIsiiolnee ycTpoicTBO MCIOIL3yETCs B CETH C
250/1,, o He 6onee 10 YCTPOHCTBO 1 Y
U30JIMPOBAHHOMN HENTPAIILIO
05 Ecnu 3a3emiisirolnee yCTpoicTBO UCIIOIL3YETCS B CETH C
' 3 (HEKTUBHO 3a3EMIIEHHON HEATPaIbIO

3anynenue

3aHyJIEHHEM  DJIEKTPOYCTAHOBOK  HA3bIBACTCSI  NIPEAHAMEPEHHOE
COCIMHEHUE METAJUIMYECKUX HETOKOBEAYIIMX YaCTEl 3JIEKTPOYCTAHOBOK,
KOTOpPbI€ MOT'YT OKa3aThCs MO/] HAMPSHKEHUEM BCIICICTBUE TTPOOOST U30ISIUH,
C HYJEBBIM 3alIUTHBIM TPOBOAHUKOM. [Ipu 3ambikanum 000 (a3l Ha
KOprmyc o00pa3yercs KOHTYpP KOPOTKOIO 3aMbIKaHUS, XapaKTepPH3yEeMbIit
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CIJION TOKa BEChMa OOJBINIOW BEIMYHMHBI, JOCTATOYHOW IS CpabaThIBAaHUS
MpeIoXpaHuTeIeH B (ha3HBIX MUTAOIINX ITPOBOJIAX.

[IpenycmaTpuBaeTcsi MOBTOPHOE 3a3e€MJICHUE HYJIEBOTO MPOBOJHUKA Ha
ciydail oOpbIBa MPOBOJA Ha ydacTke, Onu3koM K Heutpamu. [lo stomy
3a3eMJICHUIO TOK CTEKAaeT Ha 3eMJII0, OTKyAa IIOMajaeT B 3a3eMJICHHE
HEUTpasu, 1Mo HeMY BO Bce (ha3HbIC MPOBO/IA, BKIIOUAS UMEIONTUNA MPOOUTYIO
W30JISIIIUIO, JTajiee Ha KOPITYC, YTO TaK)Ke MPUBOANUT K 00pa30BaHUIO KOHTYpa
KOPOTKOTO 3aMBIKAHUSI.

Cornacio  IIYD  3anynmeHue  JODKHO  OBITH  BBIMIOJIHEHO B
AJIEKTPOYCTAHOBKAX C TJIYXO 3a3eMJICHHONW HEUTpanbi0 TeHepaTropa WiIH
TpaHcopMaropa B cCeTsSX Tpex(da3HOro TOKA WU C TIyXO 3a3eMJICHHBIM
BBIBOJIOM HMCTOYHMKA OAHO(A3ZHOTO TOKA, a TAaKKE C TIYyXO 3a3eMJICHHOU
CpeIHEH TOYKOW B TPEXMPOBOIHBIX CETIX MOCTOSHHOTO TOKa. [I[puMeHeHue B
TaKUX JJIEKTPOYCTAHOBKAX 3a3€MJICHHS] KOPITYCOB 3JICKTPOIPUEMHHUKOB 0e€3
3aHyJICHUS HE JIOMyCKaeTCsl.

IMOPSAIOK BBIIIOJIHEHUS PABOTBI

1. Ouenka 3¢ peKTHBHOCTH JIeiicTBHUS 3AIIUTHOI0 3a3eMJICHHS B CETSIX C
HU30/IMPOBAHHON HENTPAJIBIO.

Hpu omcymcmeuu 3a3emieHuA

Jns  MomenupoBaHMST CXE€Mbl €  HM30JMPOBAHHOM  HEUTPAIBIO
nepekiouaresib S1 nepeBoauTcs B JieBoe nosioxkeHue. N u PE NpOBOTHUKU
OTKJIIOYAIOTCS, Il 3TOr0 INepekimoydaresib S3  MepeBOAUTCS B JIEBOE
MOJIOKEHUE, a S4 — B HUYKHEE TOJIOKEHUE. 3aTeM YTaHABIMBAIOTCA 3HAUYCHUS
aKTHUBHBIX CONPOTUBIICHUN U30JISIIIUU TepekiitouarenemM S18 B cOOTBETCTBUU
c 3amanueMm npenonasatens. llepexmiouarenu S8, S9, S14, S15, S17
NEPEBOIATCS B JIEBOE MOJIOKEHHE, a Mepekimoudareas S12 — B HUKHeEe
MOJIO’KEHHUE.

[Tocne ycTaHOBKHM IEpeKItouaTesnel, BKIIOYaeTcs: 1a00paToOpHbIil CTEH/:
NEpEeKIoYaTeslb S2 YCTaHABIMBAETCS B MOJOKEHHE |, IPU 3TOM 3aroparoTcs
CBETOJIMO/IHBbIE MHAMKATOpbl. Kopryc 2 moJkiItodaercs K CeTU C MOMOIIbIO
nepexmovarens S10.

Knomnkoii S13 mpousBonutcs 3ambikaHue ¢asHoro mnpoBoaa B Ha
Koprnyc 2. BoabTMeTpoM C MOMOIIBbIO THOKUX MPOBOJHUKOB H3MEPSIOTCS
CIIEYIOIINE HANPSKEHUS:

1. HampskeHue Kopiryca 2 OTHOCHTENbHO 3emin (THe3ma X2 u X8, U2-
3);
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2. Hanipspkenust Gasabix mpoBonoB (UA-3; UB-3; UC-3) oTHOCHTENBHO
3emun (THe3aa X2 uX15; X2 u X14; X2 u X13).

Knomkoit «CBPOC» ycTpansiercss 3aMblkaHue (a3HOTO MPoOBOJA Ha
KOpOyC 2, CTEHJ BBIKJIIOYAETCA: MEpPEKIoYaTeab S2 TEpPEeBOAUTCS B
nonoxenue 0.

3azemnenue

3HaueHHE COIMPOTUBIICHUS 3a3eMJICHUS KopIyca 2 yCTaHaBJIMBACTCS
paBHBIM 4 OM, mociie yero kopmyc 3azemiigercs: S15 nepeBoauTcs: B mpaBoe
MOJIOKEHUE.

CreHl BKIIIOUAETCA: MEpeKIoYaTesib S2 MepeBoaUTCs B mojokeHue 1.
Knonkoi#t S13 mpousBoautcst 3aMbikanue ¢ga3Horo mpooja B Ha xkopmyc 2.
BonpTMETpOM C MOMOIIBIO THOKUX MPOBOAHUKOB H3MEPSIOTCS CICTYIOIINE
HaIpsHKEHUS:

1. nanpspkenne U,., xopriyca 2 OTHOCUTENIBHO 3eMiu (rHe3na X2 u
X8);

2. HanpsokeHus ¢da3Hbix npoBoJoB (Ua,; Ug,; Uc,) OTHOCHTENBHO
3emin (THe3ma X2 uX15; X2 u X14; X2 u X13);

3. HanpsbkeHuss NpUKOcHOBeHUs Uy, Uy, Uy Ipu pasiuyHBIX
paccTosgHMX 110 3a3emauTess (rHe3na X8 u X9; X8 u X6; X8 u X5).

Jlanee wu3mepsercss TOK 3aMblkaHHMs Ha 3emuio |, mepekirodarenn
aMIiepMeTpa YCTAHABJIMBAETCS B IMOJIOKEHHE A2, MpU 3TOM 3aropaercs
CBETOAMOJIHBIA WHIWKATOpP, COOTBETCTBYIOLETO aMIEpPMETpa Ha CXEME.
[locne mpoBeneHUs: U3MEPEHUI aMIepMETp OTKJItoUaeTcs (MepeKIovaresb
amriepMmerpa ycranaBiauBaercs B nosnoxkenne «OTKID»). Ctenn otkmtouaercs
(S2 nepeBoautcs B nosioxkenue 0).

3areM 1O 33JaHUIO MPENOoAABATENsl H3MEPEHHS TOBTOPSIOTCS JUIS
npyrux 3HaueHui conporusneHus 3azemiieHust (10 Om u 100 Om).

1o 3aBepuieHUU BceX U3MEPEHUH JeNaeTcs BBIBOJ O 11eJIeCO00Pa3HOCTH
3alIUTHOTO 3a3€MJICHHS B CETAX C HM30JUPOBAHHOM HEWUTpalbl0 U €ro
3¢ HEeKTUBHOCTH.

Zleoﬁuoe 3aMblKaHUe HA 3d3eM/1EHHble Kopn)yca

st oueHkH 3¢ (HEKTUBHOCTU IEHCTBUS 3aIUTHOTO 3a3€MJICHUS B CETH C
M30JIAPOBAHHOM HEWUTPANIbI0 MPU JBOWHOM 3aMBIKAHMM HA 3a3€MJICHHBIC
Koprmyca koprnyc 1 3azemiisiercss — mepexirodaresib S9 ycTaHaBiIMBaeTcs B
npaBoe mnonoxeHue. Kopmyc 1 moakimtouaercs K CeTH — aBToMar SH
YCTAaHABIIMBAETCA B IIOJOXKEHHE «l», 3eTeM BKIIOYAETCA CTEHO —
MEePEKITI0YaTeNb S2 YCTaHABIMBACTCS B MOJOKEHUE « 1.
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OpHoBpeMeHHO KHONKaMu S7 u S13 mpou3BoauTcs 3aMbIKaHue (pa3HBIX
mpoBoioB A u B u Ha kopryca 1 m 2 coorBeTrcTBEeHHO. BompT™MeTpom C
MOMOIIbIO THOKHUX MPOBOJHUKOB U3MEPSIIOTCS CIEAYIOIINE HAIPSIKEHUS:

1. HanpsbxkeHue kopryca 1 oTHocUTENbHO 3eMin (THe3a X4 u X2);
2. HampsDKEHUE KopItyca 2 OTHOCUTENBHO 3eMid (THe3na X8 u X2).
3ateM wu3MepseTcs TOK 3aMbIKaHWs Ha 3eMito  (MepeKITrovaTelb
aMIiepMeTpa YCTaHaBIMBACTCS B MOJIoKeHHEe A2).

Ilocie  mpoBeneHHMsT  HM3MEpPEHUM  MEPEKIYaTeNb  aMIEpMeTpa
ycranaBiuBaeTcss B mnojoxenue «OTKJD», maGopartopHbiii  CcTeHA
OTKJIIOUAETCA — MEPEKII0YAETeNb S2 YCTaHABIMBAETCA B MonoxkeHue «0».

2. Ouenka 3¢)¢peKTUBHOCTH /IeiiCTBUS 3AIIIUTHOT 0 3a3eMJIEHUA B CETSIX €
3a3eMJICHHOH HEUTPAJIBIO

Jns  MonenupoBaHUsS ~— CXeMbl € 3a3€MJICHHOW  HEUTpasbio
nepexioyarenb S1 nepeBoautcs B npaBoe nojioxenue. N u PE npoBOJIHUKU
MNOJKIIOYAIOTCS, JUIA 3TOr0 TMepekirouaTesib S3 MEepeBOJUTCS B IPaBOE
MoJIOkKEHNE, a S4 — B BEpXHEE. 3aT€M YTAaHABJIMBAIOTCS 3HAYCHUSI aKTUBHBIX
CONPOTHUBIICHUN M30JSIUU  IepekyrodareneM S18 B COOTBETCTBUM €
3amanueM npenonasatend. llepexmowarenn S8, S9, S14, S15, SI17
MEePEBOATCA B JIEBOE IMOJIOKEHUE, a mepekiatouarenb S12 — B HIKHEE
MOJIO’KEHHUE.

[Tocnie ycTaHOBKHM NepeKitouaresieil, BKIIYaeTcs J1abopaToOpHbIA CTEH/:
MepeKIIoYaresib S2 yCTaHABIMBACTCS B MOJIOKEHUE |, MPU 3TOM 3aroparorcs
CBETOJIMO/IHBbIE MHAMKATOpbl. Kopryc 2 monakiIoyaercs K CeTU C MOMOILbIO
nepexirouaresst S10.

Knomnkoit S13 mpousBomutcs 3ambikanue ¢GasHoro mpoBoma B Ha
Koprnyc 2. BoabTMETpoM C MOMOIIbIO THOKUX MPOBOJHUKOB H3MEPSIOTCS
CIIEAYIOIINE HANPSKEHUS:

1. HanpsbkeHue Kopmyca 2 OTHOCUTENBHO 3eMiH (rHe3na X2 u X8, U2-

3);

2. HanpsDKEHUE HeUTpanbHOM TOukd Uy, OTHOCHTENBHO 3eMiin (THE3/a
X1 u X2).

Knomnkoit «CBPOC» ycTpansiercss 3aMblkaHue (a3HOTO MPOBOJA Ha
KOpOyC 2, CTEHJ BBIKJIOYACTCA: IMEpPEKIIoYaTenb S2 TEpPEeBOAUTCS B
nosioxkenue 0.

3ateM wu3MepseTcss TOK 3aMbIKaHWs Ha 3eMito  ([epeKITrovaTelb
aMIIepMeTpa YCTaHABJIMBACTCS B MOJIOKEHHE A2).

Ilocie  mpoBeneHMsT  HM3MEpPEHUM  MEPEKIYaTeNlb  aMIEpMeETpa
ycraHaBiuBaeTcss B mnojoxenue «OTKJl», maGopartopHbiii  cTeHA
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OTKJIFOYAeTCsl — MepeKirovaeTesib S2 ycTaHaBIMBaeTcs B MojoxkeHue «0».
Bce nepeximouaTeny nepeBosATCs B UCXOIHOE COCTOSIHUE.

JlenaeTcst BBIBOJ O 11€JI€CO00pa3HOCTH U 3(P(PEKTUBHOCTH 3ALUTHOTO
3a3EMJICHHUS B CETAX C 3a3€MJICHHOM HEUTPAJIbIO.

3. Onenka 3()(peKTUBHOCTH JAeHCTBYSI 3aAIIMTHOT 0 3aHYJI€HUSI .

Helitpane wucTouHnMkKa TOKa 3a3emisieTcs — Iepekiarouaress Sl
nepeBoauTCA B mpaBoe nosioxkeHue. [loakmovatrorcss N 1 PE MpOBOAHUKHU K
HMCTOYHUKY TOKa — mepekmouarenn S3, S4, S12 mepeondarcss B BepXHeEe
MOJIO’KEHHUE.

Kopnyc 1 u 2 nonkmouarorcss k PE-npoBogHuKy — nepexiaodaren S8
u S14 nmepeBondarcs B mpaBoe nojioxeHue. lanee HeoOxoaumo ybeauTbes,
yTo nepexntoyatenu S9, S15, S17 HaxonsTcs B JIeBOM MOJIOKEHUH.

Kopnyc 1 u 2 mnoaxmouarorcss k cetm — aBroMarel S5 u S10 B
nojoxenne «l». Ilepeknrouarenem S6  ycTaHaBIMBAaeTCs 3HAYCHHE
RpE = 0.1 Om.

Bxurouaercst mabopaTopHbIN CTEHA — MEpeKIItouaTeNb S2 MepeBOIUTCS B
nojoxenue «l». Ilepexnrouarenp ammepMeTrpa YCTaHABIMBAETCS B
nosiokeHne «Al».

[IpousBoauTcs 3aMbikanue (pasHoro mpoBoja Ha Kopiyc 2. CHuUMaroTcs
nokazanus Muumcekynaomepa (t.) u ammnepmerpa (l,,). Pesynbratel 3Tux u
MOCIEAYIOINX U3MEPEHUN 3aHOCATCS B Ta0JI. 3.

Knomnkoit «CBPOC» ycTtpansiercsi 3amblkaHue (a3HOTO IMPOBOJA Ha
Koprnyc 2. YcraHaBimmBas TmocieaoBaTeabHO 3HadeHus Rpp=0.2 u 0.5 Owm,
MIPOM3BOIUTCS M3MEPEHUE BpeMeHMu cpabarbiBaHus (i) ¥ TOKa KOPOTKOTO
3aMbIKaHU (l;) AHATTOTMYHO BBILLIEYKA3aHHOMY.

[lo 3apmaHuio mnpenojaBaTesst YCTaHABIMBAETCS  (UKCHPOBAHHOE
3HaY€HUE ComnpoTUBIEHUS Rpg. B cooTBeTCTBMM ¢  BBIIEONHUCAHHON
METOJMKON TMPOM3BOIUTCS M3MepeHre BpeMeHu cpabatwiBanus (t;) u TOoka
KOpOTKOro 3amblkaHus (l;) MpU pazauyHbIX 3HAYEHUSX IEPEXOAHOIO
CONPOTUBIIEHUA Riep.

Ilocne  mpoBeaeHUs  HM3MEPEHHM  NEPEKIIOYATENb  aMIIEpPMETPa
ycraHaBnuBaercss B nojoxkenue «OTKJI», maGopaTopHbIi  cTeH[
OTKITIOYAeTCAd — MEPeKIIoYaeTeNlb S2 YCTaHaBIMBACTCS B MoJIoKeHHE «0».
Bce nepekntoyaTeny nepeBosATCs B HCXOIHOE COCTOSHHUE.

JlenaeTcst BBIBOJ O II€JIECOOOPAa3HOCTH 3aHYJEHUS B CETAX C
3a36MJICHHOW HEUTpasiblo U ero 3((EeKTUBHOCTH B 3aBUCUMOCTH OT
BEJIMYMHBI COMPOTUBIICHUS NETIIN «(a3a — HyJIby.
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Tab6mn. 8.2. [Ipumep odopmiieHUs: pe3yIbTATOB UCCIIECIOBAHMS 3a3EMIICHUS

S - o
3 § () § (D) § o
o ExNIEETNE o=
o = D S| Z S| 3 QX
@ M Q2 Aac 2R I
% = o X 2o -
2 | 5 |EIEEZEEES
< E 82 B3 2| EHS
o C » X o » %|Q »
< 2] 2] e}
= ~ ~ ~
Ragc
R32
U2-3
UA-3
UB-3
UC-3
Unpl
Unp2
Unp3
UN-3
I,
Tab6mn. 8.3. [Ipumep odopmiieHUs pe3yJIbTAaTOB UCCICIOBAHMS 3aHYJICHHS
=]
=
] =
o, o
g E.[ 1 2 3 4 5 6
2 83
ol
-z
Reg
Rnep
R
te
ls

KOHTPOJIBHBIE BOITPOCHI

1. lenecooOpa3Ho 1M MPUMEHEHHE 3aAIMTHOTO 3a3€MJICHUS B CETIX C
M30JIMPOBAHHON HEUTPAJIBIO U B KAKUX CIIy4asx?

2. 3aBuCHUT JU A(PGEKTUBHOCTH 3aIIUTHOTO 3a3eMJICHUS OT BEIMYMHBI
€ro COMPOTHBIICHUS, €CIIM 3aBUCHUT, TO KaKUM 00pa3om?
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3. Hemnecoobpa3Ho 11 MPUMEHEHHE 3alIUTHOT'O 3a3€MJICHUS B CETAX C
IJIYXO0 3a3€MJICHHOM HEUTPAJbIO U TTOYEMY?

4. IlenecooOpa3HO 7M1 TPUMEHEHUE 3aHYJEHUS B CETIAX C TIIyXO
3a3€MJIEHHOW HEUTPaJIbIO U TOYeMY?

5.3aBucut s 3(PPEKTUBHOCTH  3aHYJEHUA  OT  BEJIUYUHBI
CONIPOTUBJICHUSI OOpa3yroleics TMeTIM KOPOTKOrO 3aMbIKaHHs, €cliu
3aBUCHUT, TO KaKuM 00pazom?
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IJIEKTPOBE3OITACHOCTD B ’KWJIbIX "
OPUCHBIX IOMEHIEHHUAX

IEJTb

Equation Chapter (Next) Section 1OmneHuth 3p¢GEKTUBHOCTD JCHCTBHUS
Pa3IMYHBIX CPEICTB  DJIEKTPOOE30MACHOCTH B JKHIBIX M O(PHCHBIX
IIOMEIICHHSIX.

OCHOBHBIE TEOPETUYECKHUE MMOJOXEHUA

BHCKTPI/I‘ICCKOC COIIPOTHUBJICHUE TEJIa YE€JI0OBCKA

Teno wuenoBeka sBisSETCS TMPOBOJHUKOM  3JEKTPUUECKOrO  TOKA.
[IpoBogMMOCTh KMBOM TKaHH B OTJIMYKAE OT OOBIYHBIX MPOBOJIHUKOB
00ycJI0BIJIEHA HE TOJBKO €€ (PM3NYECKUMU CBOMCTBAMU, HO U CIOKHEUITUMU
OMOXMMUYECKUMH U OHODU3NYECKUMH TMPOIIECCAMH, MPUCYIIUMU JTUIIb
*uBOM Marepuu. ClenoBaTeIbHO, COMPOTUBICHUE TEIa YEIOBEKa SIBISIETCS
IIEPEMEHHOM  BEIMYMHOW, MMEIOIIEH HEJIMHEMHYK) 3aBUCUMOCTb  OT
MHOXeCTBa (PAaKTOpPOB, B TOM 4YHUCJIE OT COCTOSIHUS KOXH, IapameTpoB
ANEKTPUYECKOM  1enH, (U3HOJOTMYECKUX  (DAKTOPOB U COCTOSHUSA
OKPYXAIOIIEH CPEJIbI.

DNEeKTPUYECKOE CONPOTUBIICHUE PpA3JIMYHBIX TKaHEW Tella 4elioBeKa
HEOJIMHAKOBO: KOXa, KOCTH, >KMPOBasi TKaHb, CYXOXHWJIUS U XPAIIA UMEIOT
OTHOCHUTENILHO OO0JIBIIIOE COMPOTUBIICHHE, a MBIIIICYHAs] TKaHb, KPOBB, TUM(Da
1 0COOEHHO CIIMHHOMW U TOJIOBHOM MO3I — Majoe conportuBiienue. Hanpumep,
YAEIbHOE CONPOTUBIIEHUE CYXOM KOXHU COCTaBISET 3x10° — 2x10° Om ™, a
KpoBu 1 —2 Om wm.

W3 »5TUX JaHHBIX CJIEAYyeT, YTO KOXKa O00JaJjaeT O4YeHb OOJbIINM
yIAEIbHBIM COMPOTHBJICHUEM, KOTOpPOE SIBJISIETCA TJIaBHBIM  (PAKTOpPOM,
OIIPEIEIAIOIINM CONPOTHUBIIEHUE TEJA YEJIOBEKA B LIEJIOM.

Conpomuénenue mena 4eno8exka MOKHO YCIIOBHO CUATATh COCTOSIIIUM U3
TpeX MOCJEA0BATEIbHO BKJIIOYEHHBIX COIMPOTUBIICHUNA: ABYX OJUHAKOBBIX
COTMPOTHBIICHUI HAPYXKHOTO CJOS KOXHM (dmuaepMuca), KOTOpbIE B
COBOKYITHOCTH COCTaBJISIOT TaK HAa3bIBAEMOE HAPYKHOE COIPOTHUBIICHHUE TeEJIa
YeJIOBEKa), U BHYTPEHHETO COMPOTHBIICHUS Tena R,.
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Puc. 9.1. K onpeneneHnio cOnpoTHBIICHHS TeNa YeJoBeKa: 1 — 3JeKTposl; 2 — HapyKHBIH
CJION KOXKH — dNUAEpMUC (pPOrOBOH U POCTKOBBIN CJI0M); 3 — BHYTPEHHHUE TKAHU Tella
(BKITIOYAsi BHYTPEHHUH CJION KOXKHU — IepMYy).

ConpoTuBIIEHHE HAPYKHOI'O CJIOSL KOXKU Z COCTOMT W3 AKTHBHOIO M
€MKOCTHOTO COIIPOTUBJIEHUH, BKJIIOUYEHHBIX NapamienabHo. BHyTpeHHee
COIIPOTUBJIEHHUE TEJIa CYUTAETCS YMCTO AKTUBHBIM, XOTS, CTPOrO rOBOPSI, OHO
TaKke 00J1a7JaeT EMKOCTHOM cocTaBisitonieil. BHyTpenHee conpoTtuienue R,
IPAaKTUYECKHU HE 3aBUCHUT OT IUIOLIAJU 3JIEKTPOJIOB, YAaCTOThl TOKA, a TaKkKe
OT 3HAYEHHUSI PUIIOKEHHOT O HAPSKEHHUS .

OKBUBAJICHTHAsE CX€Ma  CONPOTHBIICHHMS  Tena  4YeloBeKa Ul
pPAcCMOTPEHHBIX yCIOBHI MMOKa3aHa Ha puc. 9.2.

Ry Ry

—k c

Puc. 2. DkBUBaNieHTHAs cXeMa 3aMCIICHHA COIIPOTHUBIICHUS TCJId YCJIOBCKA.

Ha ocnHoBaHuu 3TON CX€Mbl BBIPAXECHUE I OIPEACIICHUS ITOIHOTO
COIIPOTHUBJICHUS TE€JA YEJIOBEKa B KOMILIEKCHOU (hopme Z,, OM, UMeeT BUA

Zh :22H+RB:1#+RB. (91)

—+ jaC,
R,

B 1ienom, 3HaueHre MOJTHOTO COMPOTUBIICHUS TEJIa YEJIOBEKA 3aBUCUT OT
psina GaKTOpOB: cOCMOAHUA KOJCU, NAPAMEMPOB INIeKMPULECKOU Yenu, Mecma
NPUTIOJICEHUSL DNeKMPOO08 K Mely UYel08eKd, 3HAUEeHUU MOKA, NPUNLOIHCEHHO2O0
Hanpsxjcenuss, pooa U 4acmomsl MoKa, NA0Waou 31eKmpooos, OIUMeNIbHOCU
6030elicmaust, hu3UOI02UUeCKUX PaKmopos OKpyicarouieli cpeosl.

PacdyerHoe  sieKTpHuecKO€ ~ CONPOTHBIEHHWE  TeJla  4YeJOBEKa
MepeMEHHOMY TOKY 4actotod 50 'y mpu aHanm3e OMacHOCTH IMOPAXKECHUS
YeJI0BEKa TOKOM NMPUHUMAETCA paBHbIM 1 KOwMm.
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Buabl 3sekTpoTrpaBm

BonpIMHCTBO  CHIEMATUCTOB ¥ HMCCIEOBaTeed B o0JjacTH
AIEKTPOOE30MaCHOCTH YKAa3bIBAIOT Ha CJEAYIOMNAE JEUCTBHS, KOTOPBIC
MIPOU3BOJIUT DJICKTPUUECKUHN TOK, MPOXO/Isl Uepe3 OpPraHu3M YeJoBeKa:

mepmuyeckoe oelicmeue — IPOSIBISIETCS B 0)KOTaX OTJENbHBIX YYaCTKOB
Tea, HarpeBe 10 BBICOKMX TEMIIepaTyp BHYTPEHHUX TKAHEW YEJIOBEKa, YTO
BBI3BIBAET B HUX CEPhE3HBIC (PYHKITMOHALHBIE PACCTPOMCTRA,;

ekmpoaumuieckoe oOelicmsue — TPOABISETCS B  pa3loKEHUU
OPraHMYeCKOW JKHUJKOCTH, B TOM YHCI€ U KpPOBU, YTO BBI3BIBACT
3HAYNTEIbHBIC HAPYIIEHUS X (U3UKO-XUMHUUIECKOTO COCTaBa;

Mexanuyeckoe Oelicmeue — IPUBOAUT K Pa3phiBy TKaHEH W TeperoMaM
KOCTEH;

buonocuuweckoe Oelicmeue — TPOABISIETCS B  pa3ApaKeHUU U
BO30YK/ICHUM KUBBIX TKaHEH B OpraHu3Me, a TaKKe B HapYyIICHUH
BHYTPCHHHUX  OHMODJIEKTPUYECKUX IMPOIECCOB, MPHUCYIIUX HOPMAIBHO
NCHCTBYIONIEMY OpraHu3My; C OWOJIOTMYECKOM TOYKH 3pEHHUS HCXOJ
MOPAXKEHUST YEJIOBEKA AJICKTPUUECKUM TOKOM MOXKET OBITh CJIEICTBHEM TEX
(U3HOIOTUYECKUX PEaKIMii, KOTOPHIMH TKaHW OTBEYAIOT Ha IMPOTEKaHUE
Yyepe3 HUX AJIEKTPUUECKOro TOKA.

CpencrBa 3amuThI

3azemnenue

3awumnoe 3azemaerue — NPEIHAMEPEHHOE JIEKTPUUECKOE COEUHEHNE
C 3eMJIell WIH €€ IKBUBAJECHTOM METAUIMYECKUX HETOKOBEAYIIUX YacCTeu,
KOTOpbI€ MOTYT OKa3aTbCsl MOJI HAMPSHKEHUEM BCJIEJCTBUE 3aMbIKaHUS Ha
KOpOyC M 10 JAPYrUM TMpUYMHAM (MHIYKTUBHOE BIMSHUE COCEIHUX
TOKOBEAYIIIMX 4YacTed, BBIHOC IMOTEHIMaNa, paspsjg MOJIHUM ©U T. II.).
DKBUBAJICHTOM 3€MJIM MOXET OBITh BOJIa PEKH WJIM MOPS, KAMEHHBIN yTOJib B
KapbepHOM 3ajleraHuu U T. 1.

Ha3nauenue 3amMTHOrO 3a3eMJIEHHST — YCTPAHEHHE ONACHOCTHU
MOPAKEHUS TOKOM B CIIy4ae NPUKOCHOBEHUS K KOPIYCY JIEKTPOYCTAHOBKU U
JPYTUM HETOKOBEIYIIUM METAUIMYECKUM YacTsIM, OKa3aBIIUMCS O]
HaIlpsHKEHUEM BCIIEACTBUE 3aMbIKaHUSI Ha KOPITYC U IO APYTUM MIPUYUHAM.

3allUTHOE 3a3eMJIEHUME CJENyeT OTJIMYaThb OT JApPYrUX BHUJOB
3a3eMJICHHS,  HampuMep, paboyero  3a3eMJeHUsT W 3a3€MIICHUS
MOJIHUE3AIINTBHI.

Pabouee 3asemnenue — mnpeqHaMEpPEeHHOE COEIMHEHHE C 3eMJled
OTJIENIbHBIX TOYEK AJICKTPUUYECKOW IIeMHU, HApUMep HEUTpPaIbHBIX TOYEK
OOMOTOK T'€HEpaTOpOB, CHJIOBBIX W H3MEPUTEIBHBIX TpPaHCHOPMATOPOB,
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Jyroracsiyx amnmnapaToB, peaKTOPOB MONEPEUYHOM KOMIIEHCAIIMU B JAJIbHUX
JUHUSAX JJIEKTpollepenadn, a Takxke (a3bl NpU HMCHOJIb30BAaHUU 3€MJIM B
KayecTBe (a3Horo winm oOparHoro mpoBoja. PaOouee 3a3emiieHue
IpeIHa3HauYeHO AJI1 00eCrieueHHs HaJlexalle paboThl JJIEKTPOYCTAHOBKH B
HOPMaJIbHBIX ~ WJM  aBapUMHBIX  YCIOBUAX U OCYIIECTBISAETCS
HEMOCPEICTBEHHO (T. €. MyTeM COEAMHEHMsI MPOBOJHUKOM 3a3eMJIISIEMBIX
qyacTe ¢ 3a3eMJIMTENIEM) WM Yepe3 CIelualbHbIe anmnapaTbl — MPOOUBHBIE
IIPEIOXPAHUTENH, PA3PAIHUKH, PE3UCTOPHI U T. I.

3azemnenue moaHuezawumsl — MPEAHAMEPEHHOE COEUHEHUE C 3eMJIEi
MOJIHUETIPUEMHHUKOB U Pa3psAIHUKOB B IEJIIX OTBOJA OT HUX TOKOB MOJHHUH B
3eMJTIO.

[IpyHUMIT AEHCTBUS 3aILUTHOIO 3a3€MJIEHHS COCTOUT B CHW)KEHUHU [0
Oe3omacHbIX  3HAYEHUM  HaNpsHKEHU  NPUKOCHOBEHMs M 1ara,
O0yCJIOBJIGHHBIX 3aMbIKAHHEM Ha KOPIYC W JPYrUMH MpPHYMHAMHU. ITO
JIOCTUTAETCSl IIyTEM YMEHBIIEHUS MOTEHIMAIa 3a3€MJIEHHOIO 000py10BaHUS
(YMEHBIIEHUEM  CONPOTHUBJICHUS  3a3eMJIMTENS), a  TaKXKe  IyTeM
BbIPAaBHUBAaHUSA NOTEHIHAIOB OCHOBAaHHS, HA KOTOPOM CTOMUT YEJIOBEK, U
3a3eMJIEHHOro 000pyAoBaHUs (MOABEMOM IIOTEHIMAJa OCHOBAHMS, Ha
KOTOPOM CTOUT Y€JOBEK, 0 3Hau€HUs, OJU3KOro K 3HAUYEHUIO MOTEHIHAJa
3a3€MJICHHOT'0 000pPYI0BaHUS ).

3anynenue

3aunynenue — 3TO TPEIHAMEPEHHOE JJIEKTPUYECKOE COEAUHEHHE
OTKPBITBIX MPOBOMSIIMX YACTEW JJIEKTPOYCTAHOBOK C TIIYyXO03a3€MJIEHHOU
HEUTpaIbHOM TOYKOW TeHeparopa WM TpaHcpopMaropa B  CETAX
Tpex(}a3zHOro TOKa, C TIIYyX03a3eMJICHHBIM BBIBOJIOM UCTOYHHKA OHO(GA3HOTO
TOKa, C 3a3€MJICHHOW TOYKOM MCTOYHHMKA B CETAX MOCTOAHHOIO TOKa,
BBITIOJIHSIEMOE B LIEJIAX 3JIEKTPOOE30MaCHOCTH.

Jnst  coeMHEHUs] OTKPBITBIX MPOBOJAIIMX YacTed mnoTpeOuTens
DJIEKTPOIHEPTUM C TIIYXO03a3€MJICHHOM HEUTPAJIbHOM TOYKOW HCTOYHHUKA
WCIIONb3YETCS HYJEBOU 3aIlIUTHBIN IPOBOIHHUK.

Hynesvim zawummnvim nposoonuxom (PE — nposoonux ¢ cucmeme TN-S)
HA3bIBAETCS TIPOBOAHUK, COCAUHSIONIMKA 3aHylsieMble 4YacTh (OTKPBITHIC
MPOBOJIAIINE YACTH) C TJIYX03a3€MJICHHOW HEUTpaIbHOM TOYKOW HMCTOYHHUKA
nUTaHus Tpex(da3HOro TOKa WJIM C 3a36MJICHHBIM BBIBOJIOM HCTOYHHUKA
NUTaHUs OAHO(PA3HOrO TOKAa, WM C 3a3€MJICHHOM CpemHeil TOYKou
VMCTOYHHMKA MUTAHUSA B CETAX MOCTOSHHOTO TOKA.
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Puc. 9.3. Cucrema 3azemuienus TN-S

HyneBoii 3anuTHBIN TPOBOHUK CIEAYET OTIMYATh OT HYJIEBOro pabodero
1 PEN npoBogHUKOB.

HyneBoit pabGoumnii npoBogauk (N — mnpoBogHuK B cucteme TN-S) —
IIPOBOAHMK B 3JIEKTPOYCTAHOBKAX HampsbkeHWeM 10 1 kB, mpenHa3HaueHHbIN
JUISL TIMTAHUSA DJIEKTPONPUEMHHMKOB COCIMHEHHBIA C IIyX03a3€MJICHHOU
HEUTpaJTbHON TOYKOM IeHepaTtopa WM TpaHchopmaTopa B CETIX Tpex(azHOoro
TOKa, C TJIyX03a3€MJICHHBIM BBIBOJOM HCTOYHHKA OAHO(PA3HOTO TOKa, C
ITyX03a3€MJIEHHON TOUYKOW HCTOYHUKA B CETSX MOCTOSTHHOIO TOKA.

Cosmewennplil Hynesol 3auummnslil u Hynegot pabouuil nposooHux (PEN —
npoBogHuk B cucreMe TN-C) — TMpOBOTHMK B  3JIEKTPOYCTAHOBKAX
HanpspkeHueM 70 1 kB, coBMemaromuii QyHKIIMUM HYJIEBOro 3alIUTHOTO U
HYJIEBOr'0 pab0ovYero MpOBOAHUKA.

230


http://bgd.alpud.ru/_private/Glossary_.htm#N_provod

Y Y |,
im L3
$-- PEN o- wTwwwgw—

\ \

XL [

y L]

- ook Fyy

L [m-c = =

Puc. 9.4. Cucrema 3azemiuenus TN-C

3anynenue HEOOXOIUMO nJsi OOECHEUYEHUs 3aIUTHI OT IMOPAXKEHUS
AIEKTPUYECKUM TOKOM TNPU KOCBEHHOM IMPUKOCHOBEHUU 32 CUET CHIKCHHS
HANpsDKEHUST KOpIyca OTHOCHTENBHO 3€MJM M OBICTPOrO OTKIIOUYCHUS
AJIEKTPOYCTAHOBKH OT CETH.

Ipunyun oeiicmeus 3anynenus. Ilpu 3ambikanuu ¢Ga3HOrO MPOBOJA HA
3aHYJIEHHBIM  KOPIIyC JJEeKTpomoTpeOuTenss oOpa3yercs Ienb TOKa
0JTHO()a3HOrO0 KOPOTKOTO 3aMbIKaHUS (TO €CTh 3aMbIKaHHUsI MEXAY (Pa3HbIM U
HYJIEBBIM  3allUTHBIM MPOBOJHUKAMH). TOK omHO(]A3HOTO KOPOTKOIO
3aMBIKaHUSl BBI3BIBAET CpabaThIBAHUE TOKOBOW 3alIUTHI, B PE3YJIbTATE UETO
MPOUCXOAUT OTKIIOUEHHUE MOBPEKICHHON AIIEKTPOYCTAHOBKU OT MHUTAOILIEH
cetu. Kpome Toro, mo cpabaTbiBaHHS MaKCHUMaJIbHOM TOKOBOWM 3alllUThI
OPOUCXOAWT  CHIDKEHHE  HAmpsOHKEHUS  MOBPEXKICHHOTO  KOpITyca
OTHOCHUTEIBHO 3€MJIM, YTO CBSI3aHO C 3AIUTHBIM JEHCTBHUEM MOBTOPHOTO
3a3eMJICHHUSI HYJIEBOI'O 3alIMTHOrO MPOBOAHUKA M TMepepacipeneicHueM
HaMpsDKEHUH B CETH MPU MPOTEKAHUHM TOKA KOPOTKOTO 3aMbIKaHHUSI.

3amumu0e OmMKJouenue

3alUTHBIM OTKJIIOYEHUEM Ha3bIBA€TCS aBTOMATUYECKOE OTKIIIOUEHUE
AJIEKTPOYCTAHOBOK ~ IMpH  OJHO(A3HOM  MPUKOCHOBEHHMH K  YacTsM,
HAXOAAIIMMCS TIO/I HANpPSHKCHUEM, HEIOMYCTUMBIM Ui 4YeloBeKa, W (WIiIH)
IpU BO3HUKHOBEHHU B JJIEKTPOYCTAHOBKE TOKA YTEUKH (3aMBIKaHUS),
IPEBBIIIAIONIETO 3aJaHHbIE 3HAYCHMUSL.

Hasnauenwne 3aIIUTHOTO OTKJTFOYEHHS — obecrieueHue
3JIEKTPOOE30MacCHOCTH, YTO JIOCTHTaeTCsl 3a CYET OrpaHUYEHHs] BPEMEHU
BO3JICHCTBUSI ONAcCHOTO TOKa Ha 4YEJOBEKa. 3alluTa OCYILECTBISETCS
CHEUANbHBIM yCTPOMCTBOM 3amuTHOro otkmouenus (Y30), koropoe,
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paboTasi B JEKYPHOM pEXKHUME, TOCTOSHHO KOHTPOJHUPYET YCIOBUSA
MOPAKECHUST YEJIOBEKA DJJIGKTPUYECKUM TokoM. OO0yiacTh MNpPUMEHEHUS:
AJIEKTPOYCTAHOBKU B CETSIX C JIIOOBIM HANPSHKEHUEM U JIIOOBIM PEKUMOM
HEUTpAJIH.

Haubosnpiee pacnpocTpaHeHUE 3allUTHOE OTKJIIOUEHHE MOJYy4YWIO B
AIEKTPOYCTAHOBKAX, HCIIOJb3YEMBIX B CETsIX HampsbkeHuem 1o 1 kB c
3a3€MJIEHHOW WJIM U30JIMPOBAHHON HEUTPAJbIO.

[Mpuamun  paboret Y30 cocToUT B TOM, HYTO OHO TIOCTOSIHHO
KOHTPOJIUPYET BXOJHOW CUTHAJI W CPaBHUBAET €ro C Hamepel 3aJaHHOU
BenuunMHOM (ycTaBkoi). Eciau BXOMHOM CHUTHal TPEBBIIAET YCTaBKY, TO
YCTPONCTBO cpabaThIBACT U OTKIIIOYAET 3AMUIICHHYIO DJIEKTPOYCTAHOBKY OT
cetu. B kadyecTBe BXOJHBIX CUTHAJIOB YCTPOMCTB 3aIIUTHOTO OTKIIFOUECHUS
WCIIONB3YIOT Pa3IUYHbIE MapaMETPhbI SJIEKTPUUECKUX CETEN, KOTOPBIE HECYT B
cebe wmHOpMAMIO 00 YCIOBUSX TMOPAKECHUS YEIOBEKA SIECKTPUUECKUM
TOKOM.

METOAUYECKAS YACTH

Mepsbl 0e30acHOCTH

K pabore nmomyckaroTcs JMila, O3HAKOMJIEHHBIE C €r0 yCTPOMCTBOM,
OpUHIMIOM  paboThl W MepaMH  0e30macHOCTM mpu  paboTe ¢
AIIEKTPOOOOPYIOBAHUEM.

3ampeniaeTcsi BCTaBJATh BWIKH IIHYPOB THTaHUS, COCIUHSIONINE
NPOBOJAHMKK M TEPEMBIYKM B THE3a MPH BKIOYCHHOM ITHTAHUH
71a060paTOPHOTO CTEH IA.

Ilepeuenn 000pya0OBaHUSs

KoHcrpykiust maboparopHoro creHaa oOO0ecnedrBaeT BO3MOXKHOCTD
COOPKH DJIEKTPUUECKON 1Ienu TpedyeMoil KoH(puUrypauu, ¢ HeoOX0IUMbIMU
napaMeTpaMu €€ FIEMEHTOB U U3MEPEHUS TapaMETPOB PEKMUMA ITOH 1EMH.
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Ta6m. 9.1. [Tepeuerp 060pyI0BAHHUS, UCIIOIB3YEMOTO B JIAOOPATOPHOH paboTe

HaumMmenoBaHue Kon
OpHo(ha3HbI HCTOUHUK MUTAHUS 218.1
Monens yetoBeKa 309.1
Y CTpoICTBO 3aIIUTHOTO OTKJIFOYCHUS 321.1
Mogens muTaromen dJIeKTPHIECKON CeTH 387

Mogens aieKTponprueMHuKa ¢ padbodeit m3omsamueit | 388.1
Mogens 2IeKTponprueMHUKa ¢ IBOMHOM n3oysmueit | 388.2

biiok MyneTMETpOB 509.2
Pama HacTONbHAS OTHOYPOBHEBAS] C KOHTEHHEPOM 708.3
Habop akceccyapos 855

OO6muii BUJ 1ab0paToOpHOTo CTeHIa n300pakeH Ha puc. 9.5.

Puc. 9.5. JIaGopaTopHBbIii CTEH]T 10 3JIEKTPOOE30MacHOCTH

IloaroroBka creHaa u NpoBeAeHUE U3MEpPEeHHH

[Ipu BbIMOMHEHWH pPalOOTHl (PYHKIIMOHAIBHBIE MOJYJIM KOMIUIEKTA
coOMparoTCsi B COOTBETCTBHM C MpujaraeMoil B 3agaHuu cxemoil. Ilocie
COOpKH MTPOBOAMTCS BHEUTHUM OCMOTpP CT€HJa U MPOBEPKA €r0 COOTBETCTBUS
MPUHLIUIHATBHOMN 3JIEKTPUYECKON CXEME.
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Jlns u3mepeHus Tpex 0a30BBIX SJCKTPUUYECKUX BEIWYUH HCIOIB3YEeTCS
MyabTUMETp. Jlo BKIIIOYEHHS MYIBTUMETpa HEOOXOAMMO BBITOIHUTH
CJICAYIOLUE ONEPALUU:

1. YcranoBuTh pos TOKa (TOCTOSTHHBIN WA NTEPEMaHHBIN ).

2. BeiOpaTh  guama3oH HW3MEPEHUS  COOTBETCTBYIONMIUN  OXKHUIAEMOMY
pesynbTary usmepennii («7/00Vy» miig BoabT™MeTpa, «2A» sl aMIiepMerpa).
3. [IpaBUIBHO BKJIIOUHUTH B CXEMY MYIbTUMETP cM. puc. 9.6-9.8.

yuebuas
Texinka

Puc. 7. IlogkmtoueHne MyJIbTUMETpa JJIsl U3MEPEHUS CONPOTUBIIECHUS
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ol | Sa2 yueb
Puc. 8. HO)IKJ'IIO‘ICHI/IG MYJIBTHUMETPA IJI1 UBMEPCHUA TOKA

IMOPSIOK BBIIIOJIHEHUS PABOTbI

1. Onpeneﬂeﬂne CHIBI 3JIEKTPUYECCKOIo TOKa NP NpsAiMOM U KOCBEHHOM
INPUKOCHOBCHHMH.

Ilpamoe npuxocnosenue

JIis  wW3MepeHuss CWiIbl TOKAa TMPH TPSIMOM INPUKOCHOBCHHHM U
MPOXOXKACHUU TOKa OT OJHOM PYKH K JPYrod cOOMpaeTcst dJIeKTpUYecKas
cxema, wu300pakeHHas Ha puc.9.9. Ilpum npaBunpHO coOpaHHOMI
SJIEKTPUYECKON IIeMHA aMIepMETpP MOKa3bIBaeT 3HAUCHHE CHJIBI TOKA depe3
TEJO YeJOBEeKa, a BOJBTMETP — HAISDKEHUE NPUKOCHOBEHHS, B JAaHHOM
ciiydae ¢a3HOe HaMPsHKEHUE B CETH.
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Puc. 9.9. Cxema muist oripeneneHus CUiIbl TOKA IIPH MPSIMOM IPHKOCHOBEHHH,, Ty Th
MIPOXOKJIEHUS TOKA «PYKa—pyKa».

PesynpTaThl uW3MepeHWH TOKa W HANPSHKCHUS TIPH  Pa3IMIHOM
COIPOTUBJICHUH OOYBH M T0JIa 3aHOCATCS B Ta0m. 9.2. Bun o0yBu U THUI 1osa
BapbUPYETCS Pa3TUYHBIMU MOJOKEHUAMH IIyra amrnepMerpa B 6soke 309.1.

Tabmn. 9.2. OnpeneneHue CHIIbI AJEKTPUIECKOTO TOKA Yepe3 TEI0 YeJIOBeKa pr
MIPSIMOM ITPUKOCHOBECHHUH

Hye 1 g «Om | l,MA | U,,B
TOKa
1
Pywa 10
pyK 100
1
o |10
100

Jlnst  w3MepeHus CWiIbl TOKa TIpH TPSIMOM TPUKOCHOBEHHH U
MPOXOXKJEHUU TOKAa OT PYKH K HOraMm coOUpaeTcs dSJEKTpUYEcKas cxema,
n3o0paxkenHas Ha puc. 9.10.
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Puc. 9.10. Cxema [u1st ompeiesieHust CHIIbI TOKa IIPU IPSIMOM TPUKOCHOBEHUH, Ty Th
IIPOXOXKJIEHUS TOKA «PYKa—HOTH.

Pe3ynbrarel u3MepeHMH TOKa M HAOpsDKEHUS TPU  Pa3IMdHOM
COMPOTHUBJICHUH O00YBH U T0JIa 3aHOCATCs B Tabn. 9.2. Bua o0yBu u Tum momna
BapbUpYyeTCs pa3IMUHbIMU MOJOKEHUAMH 1yna amnepMerpa B 610ke 309.1.

Koceennoe npuxocrnosenue

Jlnst  w3MepeHWs CWIBl TOKa TIPM KOCBEHHOM IPUKOCHOBEHUH
COOMpArOTCS DIIEKTPUIECKUE CXeMbl, n300pakeHHbIs Ha puc. 9.11, 9.12. Tlpu
MPAaBWIBHO COOPAHHOW DJIEKTPUYECKON IIeMU aMIIepMETp TOKa3bIBaeT
3HAYCHHE CHJIBI TOKAa 4Yepe3 TelO0 YeNOBeKa, a BOJBTMETP — HAIsHKCHHE
MIPUKOCHOBEHHSI.
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15 xOm

v

, COITIPOTUBJICHUEC OCHOBHOMN HU3O0JISIIUN

Puc. 9.11. KocBeHHOE TPUKOCHOBEHHE

f
509.2

O

\\\\\\\\\\\\\\

8
Puc. 9.12. KocBeHHOE MPUKOCHOBEHHE, CONPOTUBIICHUE OCHOBHOM H3oisiiuu 10 Om

OCHOBHOH U30JISIIIIN

Ha
10 Om.

COIPOTHUBIICHUE
U3MEPEHUN TOKAa W  HaIpPsSHKEHUS

puc. 9.11

CXEMC

Ha
AJIEKTPOIIPUEMHHUKA

a cxeme puc. 9.12

15 xOwm,

COCTaBJIICT
COIIPOTHUBJIICHHUC OCHOBHOHN M30JIAIMHU CHHUXKACTCA O0

(V)

IIPU  PA3ITMYHOM

(V)

Pe3ynbrarsl
COIPOTUBJICHUH OOYBH M T0Jia 3aHOcsTCs B Ta0m. 9.3. Bua o0yBu u Tl mona

BapbUPYETCS Pa3TUYHBIMU MOJOKEHUAMH Iyra amrnepmerpa B 6soke 309.1.
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Tabmn. 9.3. Onpenenenue CUIIbI IEKTPUYECKOT0 TOKA Yepe3 TEJI0 YeIOBEKa MPH
KOCBEHHOM ITPHUKOCHOBEHUU

Ry R, kKOm l,, MA Uy, B
1
15 kOm 10
100
1
10 Om 10
100

2. UccaenoBanme AeiicTBUS CPEICTB 3aUTHI OT MOPAKEHUs
JIEKTPUYECKHUM TOKOM

3awpummnoe 3anynenue

JIns uccnenoBaHus NEWCTBUSA 3AIIMTHOIO 3aHYJIEHUS IPU KOCBEHHOM
MPUKOCHOBEHUU COOMpAETCsl dJIEKTpUYECKas cXema, H300pakeHHas Ha
puc. 9.13. B pganHOW cXeMe€ CONPOTHUBJICHHE OCHOBHOW  H3OJISIIUU
AleKTponpueMHuKka coctaBisier 15 kOMm. Jlns moxmenupoBaHus cXeMbl 0e€3
3aHyJIEHUsT HEOOXOAMMO YIAJIUTh MEPEMBIUKY, COCAMHSIONIYI0 KOPILYC C
HYJIEBBIM ITPOBOJHUKOM B Ojioke 388.1.

‘F _____ T x|y FT" 7777 1 r=——=-=-- i
| } Y Yo 1 : ~—o 1
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] ' I i 1 I
I ] I ] t |
i I I ] I I
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Puc. 9.13. Cxema 11 u3ydeHus JeiCTBUS 3alIMTHOT O 3aHYJIEHUS

[Ipy mnpaBuUIBHO COOpaHHOM SJEKTPUYECKOM LIENMH aMIIepMETP
IIOKa3bIBACT 3HAYCHUE CHJIBI TOKA 4Y€pe3 TEJIO 4YEJIOBEKAa, a BOJIBTMETP —
HaIsDKEHHE MPUKOCHOBEHUS, B IaHHOM ciiy4yae (pa3HO€ HalpsKEHHUE B CETH.
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Pesymbrarel u3MepeHMiI TOKa MW HampsDKEHUS TPU  Pa3IMdHOM
COMPOTHUBJICHNH O00YBH U T0JIa 3aHOCATCs B Tabn. 9.4. Bua o0yBu u Tum momna
BapbUpYyeTCs pa3IMUHBIMU MOJOKEHUSIMH 1iyna amnepMerpa B 010ke 309.1.

Tabmn. 9.4. Onpenenenue CUIIbI AJIEKTPUIECKOT0 TOKA Yepe3 TEI0 YeI0BeKa pr
KOCBEHHOM IIPUKOCHOBEHUH C 3aHYJICHHEM U 0€3 Hero

3anynenue | R, kOm l,, MA U, B
1
eCTh 10
100
1

HET 10
100

Yempoiicmeo asmomamuueckozo omxnouenun numanus npu
ceepxmoxax

Jis  uccnenoBaHWsSI  YCTPOMCTBA  aBTOMATHYECKOTO  OTKIFOUCHUS
MUTaHUS TIPH CBEPXTOKAX COOMPAETCS dJIEKTpUYECcKas cxema, n300pakeHHas
Ha puc. 9.14.

Puc. 9.14. Cxema st ucciaeoBaHus YCTPOMCTBA aBTOMATHYECKOTO
OTKJIFOUEHUS TUTAHUS TIPH CBEPXTOKAX

B nanHol cxeme pa3pylieHrue OCHOBHOW M3OJIALMM 3JIEKTPONPUEMHHUKA
MOJICITUPYETCs YCTaHOBKOM mepeMbluku B Ojoke 388.1. [lepen BriroueHHEM
WCTOYHHUKA TMHUTAHMS TEPEMBIUKY HEOOXOIWMO BBHITAIIUTH W3 THe3ma. llpwm
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MPABWJIBHO COOpAaHHOM SJICKTPUYECKON CXEME ITOCIIe BKIFOYCHUS NCTOYHHMKA
MUTAHUSA © YCTAHOBKH TICPEMBIYKH, cpabaThlBacT aBTOMATHYECKOEC
OTKJIFOUECHHE MMUTAHUS TIPU CBEPXTOKAX.

Pe3ynbTaThl TaHHOTO AKCTIEPUMEHTA JTOJKHBI OBITH OTPAKCHBI B BBIBOJIC
o jabopatopHoil paboTe. B 001ieM BbIBOE Takke ClenyeT oTpa3uTh Barie
MHEHHE 0 HEOOXOUMOCTH ycTaHOBKH OJ10ka 309.1.

Jleoiinasn uzonauus 31eKmponpuemHuKa

Jlist  uccnemoBaHus — 3alIATHOTO  JICMCTBUS  JIBOMHOWM — M3OJISIIUHA
AJICKTPONPUEMHHKA COOMpAeTCs dJISKTpUUYECKas cxema, M300pakKeHHas Ha
puc. 9.15.
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Puc. 9.16. CHmxeHue ConpoTUBIECHUS 0N OTHUTEILHON U30s1uu 10 7,5 KOM

B nanHOl cxeme MOAENINpYyeTCsl CHUKEHUE CONPOTUBIICHUSI OCHOBHOU U
JOTIOJTHUTENIBHON M30JSIUUMU JIEKTPONpUEMHUKA 110 7,5 KOM yCTaHOBKOU
nepeMbluku. llpy mpaBUIBHO COOpaHHOW SJIEKTPUYECKOM CXEeMe MOocie
BKJIFOUEHUS! MCTOYHUKA MHUTAHUA M YCTAHOBKU IEPEMBIUKH, CpabaThIBaeT
aBTOMAaTUYECKOE OTKJIKOYEHUE MUTAHUS IIPU CBEPXTOKAX

[Ipy mnpaBUIBbHO COOPAHHOM DJJIEKTPUYECKOHM CXEME aMIIepMETp
IIOKA3bIBAE€T 3HAYECHHUE CHJIBI TOKA 4Yepe3 TEeJIO YEJIOBEKa, a BOJIBTMETP —
HaIsHKEHUE TPUKOCHOBEHHSL.
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PesynbTaThl HM3MEpeHMII TOKa M HANpsDKEHUS TPH  CHUKEHUU
COMPOTHUBJICHUS HM3O0JSIUU 3aHOCATCA B Tabn. 9.5. Bug o0yBu m tum mona
BapbUpyeTCs pa3IMUHbIMU MOJOKEHUAMH 1yna amnepmerpa B 61o0ke 309.1.

Ta6mn. 9.5. Onpenenenue CUIBI STEKTPUIECKOTO TOKA YEPE3 TENIO YEIOBEKa IPU
CHIDKCHMH OCHOBHOM M JIONOJIHUTEIILHON U330 IIEKTPONPUEMHUKA

CHmxeHune
conpotuBiieHuss | R, kOm I, MA U, B
W30S T
1
OCHOBHas 10
100
1
JIOTIOJTHUTEIbHAS 10
100

Yempoiicmeo 3awyumnozo omknwouenus, peacupyrouwiee na
ouggepenyuanvrvlii mox

J1st u3MepeHusi CUITbl TOKa MPH MPSIMOM TPUKOCHOBEHUH COOMpaeTCs
AJIEKTpUYECKas cxeMa, n300pakeHHas Ha puc. 9.17.
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Puc. 9.17. UccnenoBanue NeHCTBHUS yCTPOMCTBA 3aIUTHOTO OTKIIIOYCHUS

[Ipy mnpaBuUibHO COOpaHHOW DJEKTPUYECKON IEeNH  amMIepMeTp
MOKAa3bIBaeT 3HAYCHUE CHJIBI TOKAa Yepe3 TENI0 YeIOBEeKa, a BOJBTMETP —
HaIsDKEHUE TTPUKOCHOBEHMS, B TAHHOM ciydae (ha3HOe HaIPsHKEHUE B CETH.

PesynpTaThl u3MepeHUN TOKa M HANPSHKEHUS TPH  Pa3IMuHOM
COMPOTUBJICHNH OOYBM U ToONa 3aHocsATcs B Tadm 9.6, mpu stom Y30
HEOOXOJIMMO HCKIIIOUHUTHh U3 CXeMbl. Bua oO0yBM M THI 1MOJia BapbUPYETCS
pa3IMYHBIMU MOJIOKEHUSIMU TITyTia amrepmerpa B 6soke 309.1.

[Ipn BKIOYEHHMH B TII€Nb YCTPOWCTBA 3alUTHOTO OTKITIOYCHUS
3aMoJIHsACTCS TEPBBIA cToyoer Taom. 9.6, ecnm 3amura cTpadaThiBaeT, TO B
COOTBETCTBYIOIIEH STUEHKE CTABUTCS 3HAK «1», B IPOTUBHOM CITydae — «—».

Tabn. 9.6. Onpenenenne CUITBI JIEKTPUIECKOTO TOKA Y€pe3 TeJIO YEIOBEKa IPU
MPSIMOM IIPUKOCHOBEHUH U AeiicTBun Y30

I[e;“,?(’;”e R, kOM | I,MA | U, B
1
10
100

244



KOHTPOJIBHBIE BOIIPOCHI

1. Ilpeuricnute (GakToOpbl, BIAMUSIONIME HA UCXOJ MOPAKEHHUS 4YesloBEeKa
ANEKTPUYECKUM TOKOM.

2. JlaiiTe ompeneneHHs] CIEAYIOUUM TOHATUSAM: HanpsaxiceHue uiaed,
HanpsiceHue NPUKOCHOBEHUS, MOKO8eOYuas 4acms, 21eKmpoyCmaHoBKa.

3. Kakue cymecTBylOT CpeacTBa 3alluThl YEJNOBEKa OT MPSIMOro u
KOCBEHHOT'O MPUKOCHOBEHUS?

4. Ilepeuncinre CyIECTBYIOIIHNE CUCTEMBI 3a3EMIICHHUS.

5.Ha «kakue Kmaccel JenuTCA  DJIEKTPOOOYPOBAHHME  COTJIACHO
['OCT P M3K 536947
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