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OUINYECKME METOAbI 3KOMOHUTOPHHI A

1 9.1. MOHMTOPUHI LLUYMOBOr0 3arps3HeHus

OgHUM M3 BaXXHENIINX (PU3UYECKUX BUIOB 3arpsi3He-
HUSI OKpYXalollel MPUPOIAHON Cpeabl SIBIISIETCS aKyCTH-
yeckuit mym. Lllym npencraBisieT coboil GecrmopsgouHoe
coyeTaHUE 3BYKOB — MeXaHMUYECKUX KojiebaHUi B obiac-
™1 4yacToT OoT 16 mo 20000 I'ti, BocIpMHMUMAaEMBIX YXOM
yenoBeka. Ero McToOUHMKaMM SBASIOTCS BCEBO3MOXKHbIE
JBUXYIIMECS OOBEKTHbI, a €ro AEMCTBUIO ITOJBEPraioTCs
JIIOAY B YCJOBUSIX MPOM3BOACTBA, Ha YJIULE U B OBITY.

HccneqoBaHUsIMU YCTAHOBJIEHO, YTO IO CTEIIEHU Bpe/i-
HOCTHM BO3IEMCTBUS IIYMY IPUHAIJIEXUT BTOPOE MECTO
MoCjie XUMUYECKOI0 3arpsi3HeHUs] OKPYXKaIoIIel Cpeabl.
IllyM oxka3pIBaeT BAMSHME Ha CIyX, Ha LIEHTPaJbHYIO He-
PBHYIO U CEpAEYHO-COCYIUCThIE CUCTEMBI, a C HUMU U Ha
BeChb OpraHmM3M uenoBeka. Jliogu, moaBepKeHHBIE Iei-
CTBUIO 1IyMa, OBICTPO YTOMJISIFOTCSI, Y HUX YacTa OABIIIKA,
0o B cepnlle, cepAneOMeHne, HEYCTOMUMBOCTh KPOBSI-
HOTO JaBJIEHUs, ICUXUYECKUE PACCTPOMCTBA, U3MEHEHUS
JKEJIyIOYHO-KHMIIIEUHOTO TpakKTa M ApYrvue 3a0ojieBaHUS.
COBOKYIIHOCTb 3TUX CUMIITOMOB, IMOSIBJISIIOLIMXCS Y YEI0-
BeKa MO/ BO3AEMCTBMEM IIyMa PAaCCMATPMBAIOT KaK «IIIy-
MOBYIO OOJIE3Hb».

Oco0eHHO BpeoHOE BIAUSTHIE Ha OpraHN3M OKa3hiBa-
JOT UMITYJIbCHbIE U MHGPa3BYKOBbIE MCTOYHUKY 3BYyKa, I/
cpeay Ipyrux NpUCYTCTBYIOT KOJieOaHMSI C 4YaCTOTOM HMXKe
16 'l ¥ ¢c AMHAMUYECKUM Auana3oHoM 10 75 — 85 nb, yxyn-
LIalole yCJIOBUS TpyJa M OTAbIXa HacejleHus. Tak, MH-

BuanyBiwe Mwabl SKOMOHWTBPMHIA

TEHCHUBHbIe MH(PPaA3BYKHU ¢ 4acTOTO# nopsiaka 7 I'i, coBna-
Jlalolleil ¢ TaK Ha3bIBaeMbIM <«ayib(a-pUTMOM MO3ra», Biie-
KYT cepbe3Hble (PYHKIIMOHAJbHbIE HAPYILIEHUS 300POBbS
yejioBeKa. DTU IIYMbI MPUCYIINA MPOU3BOACTBY (KJIENKa,
LITAMIIOBKA, TKAYECTBO, paboTa ABMUraTesieil 1 ap.), TpaHc-
nopry (ABUXXEHME CaMOJIETOB, aBTOMOOMJIEH, KaTepoB,
MOE370B U JIp.) X OBITOBLIM YCJIOBUS NPOXMUBAHUS JIIOACH
(paboTa MEBIIECOCOB, CTUPAJILHBIX MAIIMH W, OCOOCHHO
MY3bIKQJILHOM amIapaTypbl C COBpeMEHHBIMU CBEPX HU3-
KOYAaCTOTHBIMM TPaKTaMU U aKyCTUUYECKMMHU CHCTEMaMU
BBICOKOM MOIITHOCTH).

OCHOBHBIM UCTOYHUKOM IIIyMa, OKa3bIBAIOIIUM BJI-
sSIHMEe Ha OOJILIIIMHCTBO U3 HAC, SABJSIOTCS TPAHCIIOPTHHBIE
MOTOKM. JMHaMUUeCcKUil Auama3oH UX aKyCTUYeCKOTO
myma coctasisieT 75 — 85 n1b (6oyeBBIe MOpOTHM CiIyxXa —
95 nb mist wactoter 100 I'm m 120 xb o 1000 I'x). Bommsu
aBTOMarKuCTpaJjeil IyM B TeueHrue 15 — 18 yacoB Ha ypoB-
He 50 — 70 1b Bo31meiCTBYIOT Ha OpTaHM3M YeJIOBEKa, YXYI-
1ast YyCJOBUS €ro Tpyla W OTAbIXa.

ITo nannbiM ['ockoMcananuaHaazopa Poccuu, B 1996 1.
Ha MPOU3BOACTBE BO3IEUCTBUIO CBEPX JOMYCTUMBIX YPOB-
Heil nonBepranuch 37,4% pabortaromux Ha 58% mpeanpu-
SITUI, Ha TpaHCIOpTe— cooTBeTcTBeHHO 50,8 u 61,6%
(camble BbICOKME TTOKa3aTesin). [1ist 00beKTOB KOMMYHAJTb-
HOTO X034 CTBa, MUIEBOI MPOMBIIIJICHHOCTH, OOIIECTBEH-
HOTO MUTAHUS U TOPTOBIU 3TU HUDPHI HECKOJIBKO MEHb-
me. B ropogax obcraHoBKa 1o ¢akTopy IyMa Gojiee
HeO6JIaronpusTHa, YeM B CeJIbCKOil MecTHOCTU. CoTlacHO
pe3yiabTaTaM HaOJIOAeHUI, OJISI TOPOJOB U CEIbCKUX
HaCeJICHHBIX MYHKTOB C IPEBBIIICHUEM AOIMYCTUMOTO
YPOBHS IIIyMa B XKMJIBIX U OOIIECTBEHHBIX 3MaHUSX CO-
CTaBJISIET, COOTBETCTBEHHO, 23,1 1 7,3%. Hebmaronpusrt-
HYI0 aKyCTHYeCKYl0 OOCTAaHOBKY, OCOOEHHO B KPYITHBIX
ropojiax, B pailoHax XMJOW 3aCTPONKU CO31aI0T 0OBEKThI
KeJIE3HOMIOPOKHOI0 TpaHcTopTa U asponopthl. Cienyer
OTMETUTh, UTO peajbHast KApTUHA aKyCTUYECKOIO 3arpss-
HEeHMS OKpyXarlleit cpeabl moka He sscHa. Llentpsl ['oc-
KoMcaHsnuaHaa3opa Poccun He pacmosiaraloT cpeacTBa-
MU U3MEPEHUI B 1OCTATOYHOM KOJIMYECTBE, a 110 MPUYNHE
nedunuTa GUHAHCHUPOBAHUS HE B COCTOSSHUM MTpUobpe-
CcTu HOBBIE [42].

YpoBeHB ITYMOBOTO 3arpsI3HEHUS MOXHO U3MEpPSITh
C TIOMOIIBIO CTIEIMAIBHBIX TPNOOPOB — ImrymMmoMepoB. On-
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HAaKoO B 3a7ayax IIKOJbHOTO MOHUTOPWHTA 3TOT METOJ U3-
MEpeHUSI MaJI0 IPUMEHUM M3-3a NePUIIUTHOCTU U AOPO-
TOBU3HBI ITyMoMepoB. [1oaToMy HIXKe OIMMCEIBAaeTCs IPo-
cTasg MeToOMKa M3MEpeHHUs IIyMa C HCITOJIb30BaHUEM
YCTPOMCTB, KOTOpPHIE MMEIOTCSI ITPAKTUYECKH B JTIO00M
KabnHeTe (PU3NKM — 3TO KaCCETHHIM MarHUTO(GOH 1 aBO-
MeTp. [IpoBemeHMe TaKOro THITHEHUIECKOTO MOHUTOPHWH-
ra akyCTM4eCKOro IIymMa, IpOM3BOIMMOIO aBTOTPAHCIIOP-
TOM U TPEANPUITUSIMHA B MUKpPOpPAWOHE CBOEI IIKOJIBI
OCYIIECTBIISIETCS YICHUKAMM TI0JI PYKOBOACTBOM YUUTEIIS
¢u3uku. MeToanka UCCICIOBAHNIN COCTOMT M3 ABYX 3Ta-
OB — 3aNMCU aKyCTHYECKOTO IITyMa Ha MarHUTO(GOH M
ero aHajn3a B JJaOOpaTOPHBIX YCIOBUIX JTIOOBIM U3 TIpe-
JIOKEHHBIX HUXE METOLOB.

IIpoBeneHHe MOHUTOPHUHTA IIyMA

/. Ilposedenue npedsapumenvnoco 00cre008aHUs
meppumopuu.

Ha Tepputopuu MUKpOpaiioHa IIKOJbI BHIOMpPAETCS
PSa KOHTPOJIBHBIX TOYeK (OJHA WJIM HECKOJLKO), TIe OyayT
NPOBOIUTHLCS HaOmomeHUsT (HambOosiee IIYMHBIE MeECTa,
BaxKHbIe [JIS1 XKU3HU JIIOOEH WM IPOCTO OoJiee ymoOHbIE
JUISL TIEPUOIMYECKUX MCCIeTOBAaHUM 1IyMa). DTUM TOYKaAM
MPHUCBAMBAIOT HOMEpPA U MX HAHOCIT Ha IUIaH-KapTy MUK-
popairioHa IIKOJIbI.

2. Onpedenernue KOHKPEMHO20 8peMeHU Npo8edeHUs.
nepuoduueckux HabawoOenuid. I1OCKONBKY yAWYHBIE ITyMBbI
KpaliHe HepaBHOMEPHBI B pa3Hbie IEPUOALI BPEMEHHU, TO
BbIOpaHHOE BpPeMsI JOJIKHO OBbITh BCEra OAHUM M TEM K€,
YTO Iae€T BO3MOXHOCTb CPaBHEHMUS IIIYMOBOIO YPOBHS Tep-
pUTOpMIA, a TakXe MNpPOCIeXMUBATh JUHAMMKY ILIyMa Ha
OJIHOM U TOIi ke TeppuTopuun. Kpome Toro, BpeMst usmepe-
HU# JOJKHO OBITh YIOOHBIM IS y4alllMXCs.

[leproOMYHOCTh MCCIIENOBAHUI IIyMa yCTaHaBJIMBa-
eTcs B 3aBUCHMOCTH OT 3a/ay MCCIeA0BaTEIbCKON TpyI-
bl — pa3 B HeJEJI0, pa3 B MeCLl, B Ce30H, B roi. B xyp-
HaJ pe3yJbTaToB HaOJII0JeHUA MOHUTOPUHIA 3aHOCUTCS
JUIST KaXJaoro o0bekTa: 4Yac, AeHb HeIeNMd, MeECSL[ U Tof
U3MEpEeHUs LIyMa.

3. Ilepewiii sman uccredosaruii ITyYMOBOTO 3arpsI3HE-
HUS B KaXI0# ToYKe HaOJIIoAeHUs 3aKJII0YaeTCs B 3allMCH
aKyCTMYECKOTO IlIyMa Ha MEepeHOCHBIM MarHUTOMOH 0e3
aBTOMATMYECKOM peryJnpoBKM ypoBHd 3anucu (APY3), wim

Ou3uyeckue METOZbI SKOMOHATODHMr ]

¢ otkmoyeHHO APY3. YpoBHM 3amucu u TeMOpa ycTaHaB-
JIMBAIOTCSI B IOCTOSTHHOE TTOJIOKEHWE U B JaJIbHEUIIIEM, TIPU
MMPOBEJAEHNY MOHUTOPWHTA, OHU BCETAA OCTAIOTCS OJMHA-
KOBBIMU. WX MMOTOXKEHME 3aHOCUTCS B XXypHaJl, Ky/ia 3aIu-
chIBaeTCs M Mapka MUKpodoHa (IIpM MCIIOJIb30BaHUU
BHEIITHETr0 MUKpPOo(pOHa).

Bpems 3amucuy IIyMOB Ha YJIUIIE COCTaBIJISIET OOBIYHO
10—15 MuHyT. B MUKpO(OH 1O OKOHYAHMIO 3aITUCH IIIy-
MOB cOO0OIIIaeTcsi HoMep 00beKTa, Yac, 1eHb HeIeau, Me-
cslI, ToA ¥ (haMUJIMY YYEHUKOB, TIPOBOIMBIIIMX MCCIIEAOBA-
HUS. 3alKCh CIYXUT JOKYMEHTOM MOHUTOPUHTA IITyMOBOTO
3arpsi3HEHUS.

Hactpoiika Kaxaoro n3 Takux npruOopoB ST 3al1CH
IIrymMa JejiaeTcsl Mpu MPOBEACHUM IpeaBapUTEIbHBIX HC-
CJICIOBAHUUN U 3aKJI0YaeTCs B BbIOOpPE MOJOXEHUI BCEX
peTyJISITOpOB MarHUTO(MOHA, C 3alMChli0 B 1a0OPaTOPHOM
XypHae.

4. Bmopoii s3man uccaedosanuii IIyMOBOTO 3arpsi3He-
HUSI — 3TO HamboJiee OTBETCTBEHHAs] YaCTh MOHUTOPHWHTA.
AHaM3 M OlleHKa 3alMCaHHBIX Ha TJIEHKY ITyMOB (IIyMO-
MeTpHsl) MMPOBOAUTCS B KaOnMHeTe PU3uKM Ha 6a3e cTraHmap-
THOTO 000pYIOBAHMS IIKOJBHOTO (PU3MIECKOTO KaOMHETA.
31ech MOTYT OBITh UCIIOJIB30BAHBI HECKOJIBKO TTOAXOAOB JUTS
M3MEpPEHUSI MTHTEHCUBHOCTHY 3allMCAaHHOTO IIIyMa.

AKyCTHMYeCKHii METOI CPaBHEHHS

AKycTHYecKUit MeTon cpaBHeHUs ((poHOMETpHS IIIyMa)
SIBJIIETCSA CYOBEKTUBHBIM METOJOM OIIpelesIeHUs] TPOMKO-
CTU IIyMa ITyTeM CPaBHEHUS €ro ¢ YMCTHIM TOHOM.

s TOro mMeroga HEOOXOAMM IIKOJbHBIM 3BYKOBOI
reHepaTop, K BBIXOAY KOTOPOTO MOIKIIOYEH TPOMKOTOBOPH-
Tenb (Bcerma onvH U TOT ke ). [lapamienbHO TPOMKOTOBOPH-
TEJII0 BKJIIOYAETCSI BOJBTMETP, HAIlpMMep IIKOJBHBIN aBO-
MeTp [Tt KOHTPOJISI HAITPSIKEHUS 3BYKOBOM YacToThl. YacToTa
BEIOMpaeTcsa Bcerma ogHa M Ta Xe (Hampumep 1000 I'm).
['pOMKOTOBOpHUTEIH U MATHUTO(MOH PACIIOIAraloTCsI PSIIOM,
4yTOOBI 00a 3ByKa BOCIIPUHUMAJIMCh OTHOBPEMEHHO.

Xo1 paGoTsl

Marauto®oH BKIIOYAETCSI Ha BOCIIPOM3BEACHUE 3a-
IIMCAHHOI'0O Ha yJIMIC IIyMa. Py‘{KI/I PEryjadadTopoB IrpOMKO-
CTH W TeMOpa yCTaHABIMBAECTCS B CTPOTO OIpPeNeIeHHOM
MOJIOXEHUM (Bcerga OJMHAKOBOM), HaIllpuMep: YpPOBEHbB
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TPOMKOCTH — 2 IEJICHUSI, PeryJsToOpbl TeMOpa BHIBEICHBI
Ha MaKCHUMYM.

Ha mxoibHOM 3BYKOBOM TIeHEpaTOpe C IIOMOIIbIO
peryjasTopa ypoBHSI 3ByKa yCTaHaBJIMBAeTCs] WHTEHCUB-
HOCTb 3ByKa TaK, 4TOObI 00a 3ByKa (M3 MarHUTodoHa U
TPOMKOTOBOPMTEIISI) OBUIM OOMHAKOBOI IpoMKocTH. Torna
YPOBHHU IIIlyMa U CUTHAJIa CPaBHEHMs OyOyT CUYMTAThCS
paBHbIMH. [loKa3zaHUSI BOJBTMETpPA, KOHTPOJUPYIOIIETO
HaIpsiKeHUE 3BYKOBOI YaCTOTHI, 3allMCHIBAIOTCS B JIa00O-
paTopHBbIi XXypHan. UamepeHuss npoBoasAT He MeHee 10 —
20 pa3 ¥ pacCUMTHIBaeTCs CpelHee 3HaueHue. DTO cpel-
Hee HaIpsiKeHUe W XapaKTepHU3yeT YPOBEHb IIIyMa B TOUKE,
rIe IMpOBOAMIACH 3aIKCh.

OTMETUM, YTO aKyCTUYECKUI1 METOI CPAaBHECHUS MOX-
HO peajM30BBbIBaTh U IOCPEACTBOM HAyIIHUKOB, Y KOTO-
PBIX OIVH U3 TeJe(OHOB MOIKIIOYEH K 3ByKOBOMY I'eHe-
paTopy, a Ipyroi K MarHuTo¢oHY.

AKyCTOMETpHYECKHMiA METO]I

AKYCTOMETPpUYECKUI METOJ SIBISCTCSI O0BbEKTUBHBIM
CIIOCOOOM OIIpefeeHUus TPOMKOCTH IIyMa II0 YPOBHIO
3JICKTPUYECKOIO CUTHAJIA.

MaruuTo¢hoH BKJIIOYAIOT Ha BOCIIPOM3BEICHNUE ILIyMa
(PYYKM BCeX peryjsaTopoB B CTaHAAPTHOM, CTPOIO OIIpele-
JICHHOM IIOJIOXXEHMHU), K €r0 BBIXOIY Yepe3 corjacyloliee
YCTPOMCTBO HOIKIIOYAETCS BOJILTMETP (ILKOJIBHBI aBOMETP,
WJIM TFaJIbBAHOMETP, BKJIIOYAEMBbIil Yepe3 100aBOYHOE COIIPO-
tuBjieHue). Coracylollee yCTPOCTBO IpeaHa3HAYCHO ISt
HEKOTOPOro criaxubaHus myma. OHO IpeacTaBiIsieT Co00i
OOBIYHBIM BBHINPSIMUTEIb HANpSIKEHUS IymMa (OUod U3
LIKOJILHOTO Habopa MOJYIIPOBOAHUKOB) CO CIVIAXKMBAIOIIUM
GUABTPOM, COCTOSIIMM K3 pe3UCTOpa U KOHIEHcaTopa
(MOXHO MCIIOJIb30BaTh KOHACHCATOP — Mara3uH eMKOCTEM
Ha 64 MK®D u3 mKoabHOro Habopa). [lapameTpsl puIbTpa
(HOMMHAJIBI €eMKOCTU KOHJIEHCATOPpa ¥ 3HAYCHUSI COIPOTUB-
JICHUSI pe3ucTOopa) IMoA0UPaIOTCSI SKCIIEPUMEHTAIBHO. DTH
3HAYEHUS OCTAIOTCS BCeraa OMHUMU M TEMU Ke Y BHOCSTCS
B J1a00OpaTOPHBII XKypHAaJ.

Xoz pa6otbl. BkimiouaeTcss MarHuToOH B pesKUMe BOC-
MPOU3BEeACHUS IlIyMa, INPOU3BOIUTCS OTCYET CPEAHEIrO
MOJI0KEHUSI KOJIEOMIOIIEeACST CTpeIKUY (B € IMHUIIAX HAIIPS -
JKEHUS) M 3allMChIBacTCs B XypHasl. M3MepeHusT IpoBO-
gt 10 — 20 pa3, mociae 4yero pacCYMThIBaeTCsl CpeaHee

LLI0Tane Merabl SUMOHUTOpra

3HAUYEHUE HAIPSKEHUSI, KOTOPOE U XapaKTepU3yeT ypo-
BEHb IIyMa B TOYKE, [Je MPOBOIMIACH 3alKUCh IIyMa.

KoMnbloTepHblii MeTO

[NosiBaeHME B LIKOJaX KOMITBIOTEPOB MO3BOJISIET MPO-
BOIUTH HanboJiee TOYHYIO OLIEHKY YPOBHSI TPOMKOCTH IIIlyMa
10 XapaKTEePUCTUKAM €ro 3JIEKTPUYECKOT0 CUTHaa. B aTtom
MeTole MarHuTo(dOH BKJIIOYAIOT Ha BOCIIPOU3BEAECHUE 3a-
MMMCAHHOIO Ha yIuile IyMa (PydKH BCEX DPETyJIsITOPOB B
CTaHIApTHOM, CTPOro ompeaejeHHOM mojoxeHun). K ero
BBIXO/IY TTOJKJIIOUAETCST BXOJ 3ByKOBOM KapThl KOMITBIOTEPA.
IlIymMoBOIt cCMrHAJ MOCTYHAET B KOMITBIOTEP U 00pabaThiBa-
eTCs C IMTOMOILBIO CTAHJAPTHBIX MPOrpaMM. DTO MO3BOJISIET
MOJYYUTh 3HAYEHUS CpeIHeil MOIIHOCTH U CIIEKTpa IIyMa.
Bce xapaKTepuUCTUKHU LIIYMOB 3alIUCHIBAIOTCS U XPAHITCS B
daitnoBom Bune. [IpoBeneHre OLIEHOK U3MEHEHU I B MOHK -
TOPUHTE aKyCTUUYECKOIrO IIyMa MPOU3BOAUTCS HEMOCpe-
CTBEHHO KOMIIbIOTEPOM, IIyTEM COIOCTaBlIeHUs (Hailios,
MOJYYEHHBIX B pa3HOE BpeMsl.

B 3akiioueHre OTMETUM, YTO T€, KTO JJIOOUT MaCTEPUTh,
MOTYT CAMOCTOSITeJIbHO U3TrOTOBUTH IIOPTATUBHBII IITyMO-
Mep IJId OLIEHKM YPOBHEM IIyMa HENOCPEACTBEHHO B TOU-
Kax MoHMUTOpuHIa. He ocTraHaBnuBasich Ha 6€CUMCIIEHHBIX
BO3MOXKHOCTSIX KOHKPETHBIX KOHCTPYKIIMI ITprubopa, Imo-
SICHUM €ro CTPYKTYPHYIO cxeMy. Takoii IyMmoMep COCTOUT
13 MUKpodoHa (HarpuMep Nbe303JeKTPUUECKOro Karcio-
JIs1) , YCUJIMTENISI IIIYyMOBBIX CUTHAJIOB (Ha 6a3e oIlepalioH-
HOT'O YCUJIUTEJISI), BBIIPSIMUTEIS IEPEMEHHOTO HaIIpsKe-
HUA (DUoaa), akTUBHOro GuabTpa (Ha 0a3e onepalliOHHOIO
YCUJIMTENSA), CTPEIOYHOTO MHAMKAaTOpa (MUKpPOAMIIEpMET-
pa) U UCTOYHUKA NUTaHUS (0aTapeiiku).

Huxe IPUBOAUTCA OIMMCAHUE UCITBITAHHOTO Ha ITpaK-
THUKE N XOPOIIO 3ap€KOMCHIAOBABIIECTO cebs crocoba us-
MEpEHUA 1LIyMa aKYCTOMeTpI/I‘{CCKI/Iﬁ METOOOM.

PekomMeHayemblii METO I I[yMOMETPHUH

Xoxa paGoTsl

Ileanb: viccnenoBaHue IIIYMOBOTO 3arpPsI3HEHM S LIKOJIbI,
MMKpOpaioHa.

Ob6opydoganue: KaCcCEeTHBIIA MarHUTOMOH (HampuMmep,
«PomanTHk-306»), MHOTOIpEAEIbHBIIA aBOMETP (HampuMmep,
11-4317), Taiimep (B KayecTBe TaliMepa MOXHO MCIOJIb30-
BaThb JIloOoe (poTopelie, ucnoablyemoe B ¢poToaadopaTtopun
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WA NPOCTECHIINN CaMOMIEbHBIN PEJIaKCAllMOHHBIN Te€HE-
paTop, Hallpy¥Mep Ha OCHOBE JUHHUCTOPA).

Ilopsidok evtnoanenus pabomor:
1 sTan. 3anuch aKyCTHYECKOrO IIIyMa HA MATHUTO(OH

1. Ha Tepputopun CBOEro MMUKpopailoHa BbIOMpPaOTCS
KOHTPOJIbHBIE TTOCTHI (TOYKM HaOIIOAeHNI). DTU TOYKHU
HYMEpYIOT U UX MECTOIOJIOXXKeHUE HAHOCST Ha TUlaH
MUKpOpaiioHa IIKOJIbI.

2. 3apaHee yCTaHaBJIMBAIOTCSI KOHKPETHOE BpeMs Uccie-
NOBaHUU 11yma (4ac, NeHb HeJaeau, MecsIl) U Mepuo-
IUYHOCTbh UBMEPEHUN (pa3 B HeleNo, pa3 B Mecsll, B
Ce30H, pa3 B roa). BpeMs HaGa0aeHUI TOJIXKHO OBITH
BCcerga OJHUM U TEM K€, OHO 3aHOCUTCS B XypHas
MOHMUTOPUHTA I KaXIOro KOHTPOJbHOTO IocTa —
yac, JeHb HeleJlu, MecsIl U TOol.

3. C noMolbio MEPpEHOCHOTO MarHuTo(oHa BHavase 3a-
nuchiBaeTCs HauboJiee HyMHbIi 00beKT (Hampumep,
myMmHast ynuua). [Ipu 3anucu pyuky «YpoBeHb 3aIu-
ch» HEOoOXOAMMO YCTaHOBUTH TaK, UTOOBI CTpeska
WHIMKATOpa YPOBHSI HE 3aXxonuja 3a KPUTUUYECKYIO
OTMETKY (Ha KpacHOe€ JeJIeHNE).

4. TTo103KeHHne PeryaATopa YPOBHs 3alIMCH 3aHOCUTCH
B XKYPHAJI 4 B MOCJIEAYIOMIMX 3AMUCIX COXPAHSIETCH.
3anuch mrymMa npou3Boautcsa B reueHue 10— 15 muH.

2 9Tan. AHAJIN3 IIyMa B JJA00PATOPHBIX YCJIOBHAX

AHanu3 3aMycaHHbBIX Ha MIJIEHKY IIIyMOB (IITyMOMETpPMSI)
MPOBOAUTCS aKyCTOMETPUYECKUM METOIOM CTaHAapTHBIM
IIKOJBbHBIM 000pyIOBaHUEM KabrHeTa (hU3UKH.
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Puc. 9. 1. baok-cxembl ycmaHo8KU 045 AHAAU3A UYMA
YPpOBHM CHJIBI TOKa BBIXOTHOTO CHUTHaJla MarHUTO(O-
Ha, BKITIOYCHHOTO Ha peXXUM BOCITPOM3BEIECHUS IITyMa (pyd-
KW PeTYJISITOPOB TPOMKOCTH M TeMOpa yCTaHaBIMBAIOT B

Oimieckie METO/bI 3KOMOHMTOPHHT)

MOJIOXKEHUM MaKCUMyMa), U3MEePSIOT IIIKOJIbHBIM aBOMET-
POM, BKJIIOUEHHBIM TTOCIEA0BATEIBbHO C JUHAMUKOM. ABO-
METp BKJIIOUAETCS B PEXMME M3MEPEeHUs MepeMEeHHOIo
Toka. /111 ynoocTBa paboThl (IIPUITYIICHUS IIIyMa) MarHu-
TOMOH MOXHO YCTAaHOBUTH B KOPOOKY U 3aKPbITh TKAHBIO.
Cuna Toka u3MepsieTcs 4yepe3 paBHble IPOMEXYTKU Bpe-
meHu 5—10 cekyHn B TedeHMe Bcell 3ammcu. Ilpemenst
U3MEPEHUS CUJIbl TOKA Ha aBOMETPE BbIOMPAIOTCS B 3aBU-
CUMOCTU OT MHTEHCUBHOCTH 3BYKa, 3allMCAHHOTO Ha Mar-
HUTO(MOH.

B kavecTBe TaliMepa MOXHO HMCITOJIB30BaTh (poTopene
(marmpumep, MUT'—2). K Beixomy horopeiie BMecTo (pOTOYBe-
JIMYUTENIST TIOOKITIOYaeTCs HACTONIbHAs JaMma. [1pu ee BBIK-
JMOYeHUH (PUKCUPYETCS OTKIIOHEHUE CTPEJIKU ITprbopa.

AHau3 1IrymMa IpoBOIAT IBa YeoBeka. OnnH GUKCcH-
pYyeT OTKJIOHEHUST CTPEJIKU Tprbopa U cOO0IIaeT IPyroMy,
KOTOPBIN 3aHOCUT 3HaYE€HUS CYIIBI TOKA (IeJTCHUH IITKAJIBI)
B pabouyio Tetpanb. g ynmo6cTBa JIydilie 3aHOCHTh BHA-
qajie KOJMIECTBO AeICHUHN MKaJIbl M3MEPUTEIBHOTO TIPH-
Oopa, a 3aTeM C YyJ9eTOM IIeHBI NeJeHMS KAkl Mpudopa
IepeBeCTH B 3HAYCHMS CHIIBI ToKa. KaXmbIit 00beKT aHa-
JIM3UpPYeTCs IO TP pasa.

PesynbTarhl u3MepeHUt 0GOPMIISIOT B BUIE TaO MBI
(tabmn. 9.1).

IIpumep odopMiaeHHs Pe3yIbTATOB U3MePEHUIA

OmnbitT Ne 1. lymHasg ynuua. MsmepeHue Nel.
IIpubop: aBometrp LI —4317

IIpenen 1A.
Taomma 9. 1.
Bpewmsit, ¢ 5 10 15 600
YKCJIO IEJIEHNI LIKAIBI
cumaToka [, A 0,58 10,72 | 0,74 0,72
MOIHOCIb Pcp, Br 18 | 21 2,2 2,1

3Has 3HaAYeHUS CUJIBI TOKA M COMPOTUBIICHUE IMHA-
MHKa, PAaCCUMTBIBAIOTCS MOITHOCTH JJISI BBIOpAHHBIX MH-
TEepBaJIOB BPEMEHM.

PesynbTaThl M3MEpeHU OGCYUTHIBAIOT IO (hopMyJIe

P = PR,

rae P — MoIiHOCTh Ha BEIOpaHHBIX MHTEpBaJiaX Bpe-
MeHu, Br,



n-jn
t'D

[l 8

R — comporuBneHne nuHamMmuka, Om,
I — cuna Toka, A.

3 aran. O6paboTKa pe3yabTaTOB H3MePEHMd

[To ToJay4YeHHBIM 3HAYEHUSIM MOIIHOCTEH CTPOUTCS
rpaduK 3aBUCUMOCTHU MOIITHOCTH 1rymMa P(BT) oT BpeMeHU
t(c). BeptukanbHast och MOIITHOCTH IIyMa P pazouBaetcst
Ha HecKourbKo (10 — 20) ceKTopoB, KOTOpPbIE HYMEPYIOTCS.

(prc.  9.2).

Js KaxXaoro ceKTopa 30HBI TMOACYUTHIBAETCS KOJU-
YeCTBO TOUEK, COOTBETCTBYIOIINX OMPEACICHHOMY UHTEP-
BaJly MOIIIHOCTEN IIIyma, p;.

[To moJiydeHHBIM pe3yabTaTaM CTPOUTCS Ipapuk —
rucrtorpamma. Ilo ropu3oHTaIbHON OCH OTKJIaAbIBAIOTCS
HOMepa 3TUX CEKTOPOB WJIM MOIIHOCTHY ITyma. Kaxxmomy
CEKTOPY COOTBETCTBYET OIlpeJeieHHOe 3HAaUYeHUE MOIII-
HocTH. [1o BepTUKaaIbHOM OCU OTKJIAABIBAIOTCSI OTHOIIIE-
HHUE Yyuciia TOYEK B 30HE M K 001IeMYy KOJMYECTBY TOUEK
N (ni/N) unu 370 OTHOIIIEHWE BBIPaXEHHOE B IPOILIEH-
tax (ni/N) « 100% (puc. 9.3).

HUcnonp3yss TMCTOTpaMMy, PacCUYMTHIBAIOT CpelHe-
B3BEIIEHHOE 3HAaYE€HME MOIIHOCTH ITymMa 1o popMyrie:

P, =S, x(n"N),

rae P, — CpeaHeB3BEIIEHHOE 3HAYEHUE MOIIHOCTH,

N — o6mee KOJTM4IeCTBO TOUYEK,

Pi — MOIIHOCTB, COOTBETCTBYIOIIAS CEKTOPY i,

W — 9UCJIO TOYEK B CEKTOpe i.

4 stan. OneHKa U aHAJIU3 Pe3yJIbTATOB M3MepPeHil

OTMeTUM, YTO IO JaHHOW METOIMKE MOXHO KOJIru4e-
CTBEHHO OIIEHMBATh 3HAUYCHMSI MHTEHCUBHOCTH 3BYKa B
npenenax ot 40 (uutanbHb 3a1) g0 80 (IrymHas yau-
ma) nb. I1pu 3TOM MCKIIOYaOTCSI 3BYyKM HAMMEHbIIEH 1
HauOoJIbIIIe i NHTEHCUBHOCTEH, TaK KaK MAarHUTO(OH HE
MOXXET OXBaTUTh MO MHTEHCUBHOCTHU BECh 3BYKOBOM OU-
afnasoH.

[To mosiydeHHBIM TpeM 3HAYECHUSIM CPEeIHEB3BEIICH-
HBIX MOIITHOCTEM OIpenesIieTCs cpenHee 3HaYeHUEe MOIII-
HOCTH M OIIEHUBAIOTCS PE3yIbTaThl U3MEPEHUI — BBIYMC-
JISTIOTCST a0CONIOTHAsT MU OTHOCHUTEJIbHASI MOTPEITHOCTHA
paccesiHus.

[Tpu BEIOOpE KOIMYECTBA CEKTOPOB MOIITHOCTEN OKO-
50 20 maHHas METOIMKa IMO3BOJISIET OMPEAESITh CpemaHe-

P 13141 L METOMbI SUMUIONAPHHIA
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Puc. 9.2. Pacnpedenernue 3xcnepumenmanbHbix mo4ex
no cekmopam
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Puc. 9.3. lucmoepamma cnexkmpa mowgpocmu wiyma
uccaedyemoeo obsekma

B3BellleHHbIe 3HAYEHUs] MOIIHOCTEH C OTHOCHUTEJIbHOM
MMOTPEIIHOCThIO paccestHUs nopsiaka 2 — 5%.

M3 rucrorpaMMbl BUSHO, YTO CpeaHeEe 3HAUEHUE MOILI-
HOCTH IIyMa, KOTOpOe MPUCYIe TaHHOMY 00BbEeKTY, COOT-
BETCTBYeT MaKCHMMAaJIbHbBIM 3HauyeHMSIM OTHOIIeHUM n/N

»

(caMble BBICOKHE CTOJOIBI Ha TUCTOrpamMme — ee ormba- CIT
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fomrei). 'mcrorpaMMbl HaJISIIHO TTOKAa3bIBAIOT, 3BYKM Ka-
KOi1 MOIITHOCTH HanboJjiee XapaKTepHBI 1T JAHHOTO O0BEK-
Ta. JI1g Kaxmoro o0beKTa OHM MMEIOT CBOM BHI, HAIIpU-
Mep, IS YATAAbHOIO 3ajla caMble BBICOKME CTOJIOIIBI
TUCTOTPAaMMEI CMEIIIeHbl B 00JIACTh MaJIBIX MOIITHOCTEH, a
IUIST IIIyMHOM YJIWIIBI, HA00OPOT — B 00JIACTH OOJTBIIIMX MOIII-
HOCTEM.

[TockoMbKYy IMHAMWYCCKUN IrAaITa30H MHTEHCUBHOC-
TH 3BYKa JOCTATOYHO IMMPOK, IIeJaeco00pa3HO BBeACHUE
JorapudmMudeckoit mkansl. I1o 3T0M 1MIKaNe 3ByK U3Mepsi-
eTCSI B YPOBHSIX MHTEHCUBHOCTU (YPOBHSIX TPOMKOCTH) B
neuuoenax. [TosToMy mpu olleHKE pe3ysIbTaTOB M3Mepe-
HUM, TTOJYYeHHBIX JTaHHBIM METOIOM, MOXET BO3HUKHYTH
HEOOXOONMMOCTh CPaBHEHUS 3THX PE3yJTbTaTOB C IPYIU-
MU JaHHBIMHU, TOe Pe3yIbTaThl IIPEACTABICHBI B AelnOe-
1ax. B aToMm ciydae BO3HMKaeT HEOOXOIMMOCTh MMETh pe-
3yJILTaTHl U3MEPECHUI CpedHEeB3BEIIEeHHON MOIIHOCTU B
Iernunoenax.

Hns rpy0oii OlIeHKW MOXHO TPEATOXUTh CIeAyI0-
K1t MeToa — rpaduyeckuii. DKCepuMeHTaJbHO OIpe-
JIENSI0OTCSI 3HAaYeHUsI CPEeIHEB3BELICHHBIX MOIIHOCTEM
11 3-X 00beKTOB, HallpUMep LIYMHAas yaula, LIYMHOE
MOMeEILEHME, YNTAJbHBIN 3aj1. U3BECTHBI IJI 3TUX 00BEK-
TOB YPOBHM IIyMa B geuubOenax (3TU AaHHBIE MOXKHO
B34Th M3 CIpaBOYHMKA mo ¢usuke). Tak, Hampumep,
ypoBeHb IuymMa st mwymMHo# yauubsl 80 gb, miymHoro
noMmemenuss — 70 gb, yuransHOTO 3ama — 40 nb. U3
9KCMEPUMEHTAJNbHBIX JAHHBIX PAaCcCYMUTHIBAIOTCS Jiora-
pudMBI cpeHeB3BEIIeHHBIX MOLIHOCTEN: IIyMHAas yJIU-
ua, 1aP = 0,43, mymHoe nomeuienue, 1aP = —0,44,
yuTanbHbIi 3am, 1aP = —3,8. [1o 9TUM HaHHBIM CTPO-
UTCS rpaduK — IO BEPTUKAJIbHOM OCU OTKJaIbIBaeTCs
jorapudM cpeHEeB3BEIMIEHHON MOIIHOCTH, MO TOPU30H-
TaJbHOW — ypPOBEHb IIyMa B AelinMOenax.

Hcnonb3ys rpaduk, MOXHO IMEPEeBECTU 3HAYEHUS
CcpenHeB3BelIeHHbBIX MOLIHOCTEM, MOJIydeHHBIX TP LIYMO-
METPUU C IOMOIIbI0 MarHuTOoGOHA, B YPOBHM IIymMa B
neumoenax mis mHtepBaioB oT 40 no 80 nb (puc. 9.4).

OTtMeTHM, 4TO 11 O0Jiee TOYHOTO ITepeBOAa CpeIHe -
B3BEILIEHHBIX MOIIIHOCTEN B yPOBHM 1uyMa B 1b Heob6xo-
IUMO HCHOJIb30BaTh IIIyMOMEpP, KOTOPBHIM pacIliojiaraioT

CIIy>XKOBI CaHAIIMIHAN30pa, UCIIOIb3YSI BHIIIIEU3I0XKCHHBIN
METOI.

HImew MOLILIT U D g

IgP

40 70 /
043 pal
04t = 4l

-38

Puc. 9.4. Ipagpuk 0as nepesoda cpedrnes3seuleHHOU MOUHOCMU

6 deyubennt

5 sran. OT9eTHOCTD

JJIsT KaxXaoro mocta HaOJMIOAeHUN TOACUYUTHIBAIOT
CpelHEeB3BeIIEHHOE 3HAYeHME MOLIIHOCTH IlIyMa, KOTOPhIe
3aHOCAT B rpadbl 3Komacnopra (tadma. 9.2).

Taomma 9.2.
MOH_IHOCTB IymMa Ha TCPppUTOpHUN MPIKpOpafIOHa IITKOJIbI
N Mocr Bpemst HaGmoneHust MorHocTh OrtHocur,
rocra | HaOGmoneHust (4ac, IeHb HeIelH, P, Br TMOrPELLHOCTD
(MecToHa- MECSII1 ¥ TOJT) P /P .%
XOXIIEHHE) e

1 9.2, MeToauka pagMo3KONOrMYECKOr0 MOHMTOPUHIA

3ayeM HyXKeH PaaHOJIOTHYECKHii MOHUTOPHHT

YpoBHU MOHU3UPYIOILIETO U3JTy4YeHUs B OKpYyXaloleit
cpelnle, ACWCTBYIOIIETO HAa BCE XUBbIE OPTAHU3MBI, B TOM
YyuCcJie U Ha YejloBeKa, He OJMHAKOBBI Ha Pa3HbIX TEPPU-
TOPMSIX U HE MOCTOSIHHBI BO BpeMeHM. B Takoii rpoma-
HOW cTpaHe, Kak Poccust, Bcerma MOXHO HaliTM MecTa
MHOTOKPATHO pa3nyalolnecs o pagaoHHOMY (GOHY.
[MpyynHAMU BOBHUKHOBEHUS B JAHHO MECTHOCTH GoJiee
BBICOKOTO YPOBHSI PaIMOAKTUBHOTO W3JIYyUYEHUS MOTYT
OBITh KaK €CTECTBEHHbIE UCTOYHUKHA — KOCMUYECKOE U3-,
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JIydeHUe, paauOaKTUBHBIE 2JIEMEHTHI, COAEpXKaIIUecs B
TOPHBIX MOPOJAX , MIPOAYKTHI UX pacrnanga, pacCesiHHbIE B
OKpyXalollei cpene, Tak U MCKYCCTBEHHbIe — paaualiu-
OHHOE BO3JIeliCTBUE, CBSI3aHHOE C NESITEIbHOCThIO aTOM-
HOU MPOMBILIJIEHHOCTU (9HEPTeTUKOM, mepepaboTKOoM pa-
JUOAKTUBHBIX MaTepuUaioB, MPOU3BOIACTBOM SIJAEPHOTO
OpYXMUS U 1p.).

B HacTosIIee BpeMsl OIacHOCTb JISI BCETO KMBOTO
Ha 3eMJIM MPeaCTaBASIOT pagudallMOHHBIE «CJIeAbl» — OT
B3PBLIBOB IPU HCHBITAHUSX simepHoro opyxus (Hopas
3emns, CemunanatuHck, OpeHOYpr) U aTOMHBIX KaTacT-
pod, npoucxoausuiux B mpouioM (KeimreiMckast, Kapa-
yaeBckas u YepHoObuibcKas aBapun). C TeppUTOpUid, rae
MPOM3O0IILIO0 3arpsI3HEHNE, BETpaMU MTOJHUMAETCS paauo-
aKTMBHAas MbUIb, KOTOpPasi MePEeHOCUTCS Ha PacCTOSHUE
MHOTHUX COTEH 1 ThIcSI4 KuJioMeTpoB. Crnensl YepHOOBLIS
oOHapyXMBaOTCA daxe B AHTapKTuae. DTOT Mpoliecc
TepeHoca paluo0aKTUBHBIX BEIIECTB MO 3eMJie TPOUCXO-
IUT B HallM OHU, OyneT MpOJOJIXKAaThCs U B 0003pUMOM
Oyay1LeM.

Bo Bcex KpyTnHBIX Topofax CaHUTapHO-3MUAEMUYECKIE
cyk0n1 (COC) mpoBOAAT pagroIOrHIeCKUit MOHUTOPUHT —
TOCTOSTHHBIM KOHTPOJIb PaavOaKTUBHOCTH OKpYXKaloIlen
cpenbl — BO3AyXa, BOMIBI, TIOYB CEJIbCKOXO3SIMICTBEHHBIX YTO-
WM, a TaKXe TPOAYKTOB MUTaHUS HacejeHus. OnQHaKo He
BCE paaualMOHHBIC «CJIeIbl» MOTYT OBITh OTCJIEXKEHBI
CHBC — OOJIBIIMHCTBO MOCEIKOB, CeJl 1 MaJIbIX TOPOJIOB, a
TeM 0oJiee JECHBIX YTOAUiA, CaZOBbIX yYaCTKOB U OTOPOAOB
He oOcienytorcsi. KpoMe Toro, rnepeHoc BETpoM 3arpsis-
HEHUI C MecCTa BBINNAEHUN PaAUOHYKIUAOB Yallle BCEro
MMeeT KpaTKOBPEMEHHBIM XapaKTep, a BhINIaAeHUsT paaro-
aKTUBHOW TBUIM MOTYT MPOMCXOAMTHh M Ha HEOOJBIINX
Tepputopusix. Takue coOOBITUSI Y TEPPUTOPUU COTPYIHM-
Kk COC npocTo GU3NIECKUA HE B COCTOSTHUN KOHTPOJIHU-
pOBarTh.

J71s1 KOHTpOJIsI paaualiMOHHON 0O0CTaAaHOBKM Ha KOHK-
peTHOli (HeOOJbIIO) TEPPUTOPUU — B CBOEM IIOCEJKE,
MUKpOpaiioHe IIKOJbI, B IIIKOJIbHOM KabuHeTe, HE0OXOIM -
MO PETYJISIPHO MPOBOIUTH U3MEPEHUS PATIMOAKTUBHOCTH —
IIKOJbHBINA PagnuoJOrudyecKUuii MOHUTOPUHT. MeTonuKa
MPOBEJACHUST PAINOJOTMUYEeCKOIr0 MOHUTOPUHTA JOCTATOY-
HO IIpocTa, TpeOyeT OOBIYHOI0 000PYAOBAHMS IIKOJBHOIO

tall kabunera busuku.

2222]j] METIBI 3VeMEIIIBDVBrA

YT10 TaKoe CIeKTPOMETPHUSI HOHU3MPYIOIIETO

raMmmMa-u3jTy4ycHUs

PaznuuHbie aTOMHBIE siApa MPY pagroaKTUBHOM pac-
maae MCIyCKarlT raMMa-KBaHTHI, OGH&[[&]OLLU/IC Pa3HbIM
ypoBHeM 3Hepruu. IlosTomy, ecinu ymaeTcsi U3MEPUTh
BCJIIMYMHY OHCPIrMu raMMma-KBaHTa, TO, 3arJIIHYB B CIICIIU-
aJIbHBIE TAOJIMIIBI, MOXXHO YBEPEHHO OIPEACIUTD €r0 «IIPO-
UCXOXAEHUE» — MacCy W 3apsi paclaBIIerocs sapa.
Paznuunble siapa, pacranasich, UCITyCKalOT KBAaHTHI pa3inyg-
HOI HEPTUU, KOTOPhIE, B CBOIO OUepe/b, B3aMMOICICTBY-
10T ¢ BEIIECTBOM, M3MEHSISI U COCTaB YAaCTUIl U UX DHEp-
ruto. Peructpupys Takoe ramMma-usjaydyeHHE, MOXKHO IO
ydyaCcTKaM BJIEKTPOMArHMUTHOIO CIIEKTpa OIIpCaC/IATh, Ka-
K€ KOHKPETHO paguOaKTUBHBIC 3JIEMECHTHI IIPHUCYTCTBY-
10T B UCCJIENyeMOM OOBEKTE.

Ha npakTuke Kaxnblii raMMa-KBaHT C BBICOKOI 2HEp-
rueil 00bIYHO NTPeo0pPa3yIoT B T. H. «<KOHBEPCUOHHBIE (PO-
TOHBI» BHIMMOTO CBETa IPU MX IOIMaJaHUU B CIICLIMATb-
HYIO Cpelly — CHUHTUIIISATOp (HaImpuMep MOHOKPUCTAJLIBI
Nal, Csl, pacTBOpBI HEKOTOPHIX OPraHUYEeCKHUX BEILIECTB).
KonBepcuoHHBIE (DOTOHBI, B CBOIO OYepeib, IOMAAAOT Ha
MMpUEeMHUK BUAMMOIO CBeTa, Hanpumep ¢oTokaTon poTo-
3JIEMEHTa, U B HEM BO3HUKaeT UMITYJIbC ToKa. KonmmuecTBo
KOHBEPCUOHHBIX (POTOHOB IMPSIMO MPOITOPLIMOHATIBEHO SHEP-
'Y TaMMa-KBaHTa, M BEJIMYMHA UMITYJIbca TOKa, ITPOXOIsI-
1mero 4epes3 GoTo3eMeHT, OyAeT TaKKe IPOITOPLUOHATb-
Ha HEepPruy ramMmmMma-KBaHTa.

Ha s10i1 mpomopioHaJbHOCTH 1 OCHOBaHa CIIEKTPO-
METPHSI MOHU3UPYIOIIETO raMMa-U3JIydeHUsI — OCHOBHOE
CPEACTBO UIST OTpeacjieHUsT U30TOIMHOTO COCTaBa MCTOY-
HUKOB paguoOaKTHUBHOIro m3aydeHusi. CuuTass MMITYyJIbCHI
TOKAa C TOW WJIM MHOW aMIUIUTYAOU ONpEneasioT, TEM ca-
MBIM, KaKasl J0JIs TaMMa-KBaHTOB C TOU MU MHOM SHEPTU-
el HaXOOUTCS B CIIEKTPaIbHOM COCTaBE€ MOHU3UPYIOIIETO
U3JTyIeHUS.

Kak npoBoauTCSI CIEKTPOMETPHSI TaMMAa-U3JTyYeHUsT
DKOMOHUTOPUHT BO3AYIIHOMI Cpelbl B YCIOBUSX IIKO-
JIbl (CIEKTPOMETPUIO raMMa-U3JIy4YeHUsT) MOXHO OCYILEeCTB-
JISITh HA 0a3e CTaHAAPTHOTO LIKOJbHOTO 000pYAOBaHUS —
cuetyuka leiirepa ¢ ycuauresaem, BbIXOJ KOTOPOTO COENU-
HEH ¢ MUKpoaMIlepMeTpOM (HaIrlpuMep IIKOJbHOTO aBO-

MeTpa). B Takux akcrnepuMeHTax HOMMMO MHTEHCUBHOCTHU lllI
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cyeTa UMITYJIbCOB MOXHO IMMPOBECTU U OLIEHKY UACHTUYHO-
CTU M30TOITHOTO COCTaBa pPaafUOHYKIUAOB B OKpPYKalollei
cpelne, CpaBHUBAsI aMILIMUTYIHbIE CIIEKTPHBI MO aMILTUTYIaM
Ha NJaHHBIM MOMEHT U B MPOUIJIbIX U3MEPEHUSIX.

MeTonuka cpaBHEHUS TaMMa-U3JIydeHUs] paauoaKTHUB-
HBIX 3JIEMEHTOB, pACCESHHBIX MPOAYKTOB WX paclaja u
KOCMMYECKMX Jlydyeii OCHOBaHa Ha TPEAIOJOXEHUU, YTO
OJMHAKOBbIE UCTOUHUKM M YCJIOBUS M3TYYEHUS TOJKHBI
JlaBaTb OJMHAKOBbBIE AMIUIUTYIHbIE CIEKTPbl MMIIYJIbCOB
cuetunka l'efirepa. AMITIUTYIA UMITYJIbCa TTPONOPLIMOHATb-
Ha SHEPTUU TaMMa-KBaHTOB, ITO3TOMY, YeM OOJIbIIIE YMCIIO
YacTUIl C JAaHHOW 3HEPTUEel perucTpupyercs, TeM OOJIb-
1Iee YMcjIo MMITYJIbCOB JaHHOW aMIUTUTYIbl OyAeT Ha BBI-
X0JIe U3MEPUTEIBLHOIO0 IMprbopa, IIKajga KOTOpOoTo pa3ouTa
Ha 10 cekTopoOB.

M3MmeHeHUsT raMMa-U3JIydeHUsT paIuOaKTUBHBIX 2Je-
MEHTOB, HalIpUMep MOSIBJIEHUE HOBBIX M30TOIIOB, BbI3bIBa-
10T U3MEHEHUSI OTHOCUTEBHOTO YKCa UMITYJIbCOB B pa3-
HBIX MHTepBaiax. [IpoBOAST MoacyeT yuciia UMITyJIbCOB B
KaXaoM MHTepBajie (1o OpockaM CTpeJKu mnpubopa) u
CTpOSIT rpad®uK B KOOPAWHATAX «MHTEPBaAIbl aMILIUTY] —
YHCJIO UMITYJIbCOB, MOIABIIUX B TaHHBIM MHTEPBAJ».

HMmMeronuiics B IIKOJIaX CYETUYMK 3apsKEHHBIX YACTUILL
MpeacTaBsieT co00M MprUOOP, OCHOBHBIMU YaCTSIMU KOTO-
poro sBistoTcs cuetuuk Ietirepa (turna CTC — 5) u ucrou-
HUK nuTaHus. OH NpegHa3HauyeH IS perucTpaluu y-Jy-
Yyel U 3KeCTKOro p-u3nydeHus (c aHeprueii oonee 0,5 MaB).
TpyOka cueTymka 3aIloJIHEHa CMeChlO ra3oB (HEOH C J0-
0aBKOIl aproHa M OZHOrO M3 TaJIOTEHOB), Ha €r0 KaToJ
MoJaeTcsl OTpUUATSIbHBIM MOTeHIIMAJI, a HUTh (aHOm) CO-
€IMHSIETCS C TTOJIOKUTEIbHBIM MOJIIOCOM MCTOYHMKA TOKA.

ITpu HeGOMBLINX HANIPSIXKEHUSIX BeJIMUYMHA UMITYJIbCa
3aBUCUT KaK OT pojia IMpoJjieTalolieil YacTuIlbl, TaK U OT
BEJIMUMHBI HaIPSIKeHUST Ha 2yiekTpoaax. Yem Hampsike-
HUeE BbIlIE, TEM MEHEE BEPOSITEH MpPOIeCC PEeKOMOMHAIIUN
rnoHoB. [Ipy moBbIIEHUU HATIPSIKEH M S BEIUYMHA UMITYJIb-
COB HauMHaeT pacTU 3a CYET BTOPMYHON MOHM3AIIUU, B
pe3yjibTare 4Yero BMeCTO KaXKIOoro MepBUYHOIO 2JIEKTPOHA
Ha aHOJ MPUXOAUT Iiejiasl JaBUHA.

CuyeTynK, pabOTAOIINI B TAKOM pEeXXMME, Ha3bIBAeTCS
«ITpONTOPHMOHAJIBHBIM CYETYUKOM», OH U UCIIOJIB3YETCA B
HameM ciaydae. st cauetunka CTC — 5 obmacTh Hampsike -

Hue Huil cocrtasiuger or 300 B mo 360 B.

Ousieckne MCTObI 3KOMOHMTODHHIA

IIpu nmpoxoxXneHWM ramMma-KBaHTa ra3 B CUYETUMKE
noHusupyetrcs. MMMIyabChl TOKa, MPOXOAsT uyepe3 pe3uc-
Top R, co3maior uMIynbChl HaMpsiKeHUs. DTU UMITYJIbCHI
MOCTYNaloT Yyepe3 pasfaeJuTesbHbiii KoHaeHcatop C Ha
IIKOJIbHBIN yeunnTeab HU3Koit yactotel (YHY).

Ha Brixone YHY uepe3 uMmyabCHBIN A0 (HallpuMep
I 219A) uMIybC MOCTYIaeT Ha MUKpoaMIiepMeTp (co IIKa-
soii Ha 100 TA 1 ¢ conpoTUBIeHHUEM ToI0BKU 0K0J10 500 OMm).
TakuMm conmpoTuBIcHNEM 00IagaeT, HalIpuMep, MUKpOaMIIep-
MeTp aBoMmeTpa 1120 wim MmukpoammepmeTpsl M24.

N3MmepeHUs 371eKTPUUYECKOT0 UMIYJIbCa MPOBOASTCS
T. H. 0QJUIMCTUYECKUM METOJAOM, OCHOBAaHHOM Ha TOM, YTO
TOJ IeICTBUEM DJIEKTPUIECKOTO UMITYJIbCa CTPEIKa MUK-
poaMIiepMeTpa OTKJIOHSIETCS Ha YIoJl, MPsSMO MPOIOPIINO-
HaJbHBIN BEJIMUMHE 3TOTO MMITYJIbca.

B GannuctuueckoM pexnMe MOXET paboTaTh 000
MarHUTO3JEKTPUUECKUI U3MEePUTEIbHBIN Mpudop. B Ha-
IIEeM cllydyae 3To MUKpoaMIiepMeTp. HyXKHO Jullb, YTOOBI
BpeMsI TIPOXOXIECHUSI UMITYyJIbCa TOKa ObLJIO MHOTO MEHb-
1Ie repuoa KoaedbaHuit paMK MUKpoaMIlepMeTpa.

MOHHUTOPHHT PAAMOJIOTHYECKOH 00OCTAHOBKH

ITo pesynbTataM M3MepeHUi CTpoUTCs rpacduk pac-
npeaeaeHus Yucjia 4acTull OT dHEPTMM TaMMa-KBaHTa B
BUJE 3aBUCHMOCTHU YKCJIa UMITYJIbCOB (OPOCKOB CTPEIKH)
oT HoMepa cektopa. Orubaroias TaKoro CriekKTpa dHep-
TMii TaMMa-KBaHTOB OOBIYHO MMeEET BUJ BBIMYKJIOW Kpu-
BOII — «KOJIOKOJIa» 1 MCITOJIb3YETCS ISl OLIEHKU TTOCTOSIH-
CTBa M30TOMHOTO COCTaBa.

I1epBoii olLieHKOI I 3aa4Y¥ MOHUTOPUHTA PaIroI0-
Ir'MYeCcKO 00CTAaHOBKH SIBIISIETCS OOLIMI pamudallMOHHBIMI
¢oH B 1aHHOE BpeMsl (B UMITyJIbcax B MUHYTY). Ero pacuer
IIPOU3BOAUTCS MO PopMyJIie:

A= (y +n,+n,+ ... +1,)/t,

rae t — BpeMs uaMepenuit, MuH, I1; — 9nciao orcueToB
(GpPOCKOB CTpEeNIKM) B i-M CEKTOPE aMILIUTYI.

ITpoBoas cpaBHEHVE MOJIYYEHHOTO PU U3MEPEHUU B
JaHHBIM MOMEHT 3HaYeHUS O0ILero pagualoHHOro poHa
C NpenbIayluMu pe3yabTaTaMU, a TaKXKE CO CPEeIHUMU
3HAYCHUAMU, MOXKHO CI€JIaTb BbIBO/ 06 N3MCHCHUU pagu-
allMOHHOI 00CTaHOBKM.
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BTOpoii olieHKOIi B 3aa4¢ MOHUTOPUHTA PATHOJIOTH -
YeCKOi 00CTaHOBKU SABJISIETCS KOHTPOJIb U3MEHEHMS CO-
CcTaBa U30TOMOB B OKpyXamwlei cpene. [1jist 3TOro 1mo pe-
3yJbTaTaM M3MEpPEeHU CTPOUTCS TpadHuK 3aBUCUMOCTHU
KOJIMYECTBA OTCYETOB OT aMIUIUTYA WMITYJbCOB (IO WH-
TepBasiaM) . Ha rpaduke orodpaxaeTcs 3KCIIepuMeHTaJb-
Hasl OlleHKa CIEeKTpa SHEepruii raMMa-KBaHTOB.

TUnUYHBINA TpUMep IBYX (CpeaHEro 3a Tol U 3KCIe-
PUMEHTAIBHO MOJYYEHHOTO B JaHHBIN JeHb) CITEKTPOB OT-
CUYETOB — OIIEHOK paclpeaesieHUii Yrciia YacTHIL ITO aMII-
JIUTYIaM UMITYJIbCOB (SHEPTUSIM TaMMa-KBaHTOB) TIpUBEACH
Ha pucyHke (puc. 9.5). OT4yeTIMBO BUAHO CMEIIEHNE B JaH-
HBIA TeHb MAKCMMyMa CpPeIHETO 3HaueHUs B 4-il ceKTop
IIKaJIbI, OT cpeaHero 3a rox (3-if cekrop). To ke MOXHO
cKasaTh U O CABUTE MaKCHUMAaJbHBIX 3HAYCHUI UMITYJIbCOB

(c 7 Ha 9 cekTOp).

200

-»- VI3MepeHre TaHHOTO THS
150  ~~ CpeaHyie 3HaAYEHS 3a TOIT
100

12 3 45678 9 10
H omep ¢ exropa 1kansl mpud op a
Puc. 9.5. Duepeemuueckue cnekmpor ecamma-keanmos

1. [TonyyeHHbI U3 rpadprKa MAKCUMYM CIIEKTpA SIB-
JISIETCS MHAMKATOPOM CPEIHUX 3HAYEHU I SHEPIUil raMma-
KBaHTOB. Ero cMelieHre roBOpUT 00 U3MEHEHUM CPETHUX
3HAYEeHU I DHEPTUU U3JIYYEHUS B Pe3yIbTaTe MOSIBJIEHUS B
OKpyXalollleil cpelie U30TOIOB IPYroro COCTaBa.

[IpoBoAsAT CpaBHEHME MaKCUMyMa CIIeKTpa paaualiy-
OHHOrO (hOHAa, MOJYYEHHOIO IIPU U3MEPEHUHM B HACTOSIIIEE
BpeMsl, CO cAeIaHHBIMU paHee. [leaeTcs BbIBOI 00 M3Me-
HEHUM OCHOBHOM JOJIM TaMMa-KBAaHTOB B DHEPTeTUYECKOM
cocTaBe U3JTy4yeHUSI.

2. O6macTh B mpaBoii yacTu rpadrKa, e oruodaromas
CIIeKTpa DHEPIU NpUbIMKAETCS K TOPU30HTAJIbHOM OCH,
SIBJISIETCS BEpXHEM rpaHuieii cnekrpa. OHa MHAULUPYET
MaKCHMaJlbHble SHEPTUU TaMMa-KBAaHTOB MOHU3UPYIOIIEe-
ro U3JaydeHMus.

Ousnveckue METO/b! 3KOMOHWTOPUHTA

Ha ocHOBaHUM cpaBHEHMUSI BepXHEll rpaHUILIbI CIIEKT-
pa paarallMOHHOTO (POHA, TTOJYYEeHHOTO TIPU U3MEPEHNH B
HacTosIIIee BpeMsl, ¢ MPEeIbIAYIIMMU pe3yJbTaTaMu, Ieja-
eTcsl BbIBOA 00 M3MEHEHUM B 3HEPreTUUYECKOM COCTaBe
WU3JTYYSHHST — UCUE3HOBEHUM WY TOSIBJICHUU TaMMa-KBaH-
TOB C HAaMOONbIIIEH SHEPTUEH.

3. [Ing 3aga4 MOHUTOPUHTA HEOOXOAMMA KOJTNYECTBEH -
Has OlleHKa pa3jinyuii MIOHU3KUPYOIIero uaydeHus. s
W3MEPEHUI, TPOBOJUMBIX B pa3HOe BpeMs, MOXHO Cle-
JIaTh pacyeT MoKa3aTeNlsl «pa3jinduii» CIeKTPOB P, Xapak-
TepU3yIollero U3MeHeHUe YCIOBUI pacliana U30TOIOB B
Pa3IMYHBIX YCJIOBUSIX OKpYyXalolleil cpeabl — HalpuMep
B pa3HOe BpeMs Toia WM B PasjMYHBbIX MOMEIIEHUSX
IIIKOJTBI, IO (popMyTIe:

roe /11] U n,i — KoJmM4ecTBa OTCYETOB i-r0 MHTEPBasa
aMIUJIMTYIbl B IEPBOM U BTOPOM cCJlyyae.

dopmyna mpuMeHUMa IJid OJAMHAKOBOI'O BpEeMEHU
n3Mmepenus (Harpumep 30 muH). C pocTom b paziauuus B
cocTaBe M30TOMNOB BO3pacTaloT, a npu b = 0 — paguaiu-
OHHas 00CTaHOBKAa HE U3MEHUJIACD.

4. PexoMeHayeMast TI€PUOIUIHOCTh U3MEPEHUN TP
WCCJIEIOBAHUY MOHU3MPYIOIIMX U3TyIeHU B BO3IyXe MO
mporpaMMe pagroJIOTMYecKOTo MOHUTOpMHTAa — | pa3 B
HellesIo.

5. UccnenoBaHus cnieKTpa U3JyYEHUIA, TPOBOIUMBIE
B OIVH J€Hb B OOHOM U TOM € TTOMEIIeHUU MOKa3bIBalOT
X XOPOIITYI0 BOCIIPOM3BOANMOCTh. CX0XU Kak caMu (hop-
MBI CIIEKTPOB MMITYJIbCOB TOKa, TaK M IMOJOXEHUS MaKCH-
MYMOB.

OnHako M3MepeHus B Pa3IMYHBIX TOMEIIEHUSIX 31a-
HU TTOKa3bIBAIOT U3MEHEHNE (DOPMBI M CAMOTO CIIEKTpa 1
CMellleHUue MakcuMyma. OTO TO3BOJISIET paccMaTpUBaTh
rpauk cpeqHMX 3HAYEHMU KaK «pPaguallMOHHBIN ITOPT-
peT» MOMEIIEHUSI. DTU «IOPTPEThl» Pa3IMJaroTCs IIPU
M3MEPEHMSIX Ha Pa3HBIX 3TaXax, a TAaKXKe B IMOJBAJIC 31a-
HUS, T BBIXOM pagoHa M3 TpyHTa MaKCHMMaJeH, a IIPOBET-
pUBaHUeE MMOMEIIEHMUS IIPOBOIUTCS PEIKO.
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MeToauka npoBeaeHus padoThl
Ileav pabomw:. TlpoBemeHWe OIEHKU W3MEHEHMUS

paganmoHHOro (hoHa.

3adauu pabomor:
cOopKa M HacCTpOiiKa 3KCIIepUMEHTATbHOI YCTAaHOBKH
o cxeme Ha puc. 9.6, 9.7;
MMpOBEAeHNE M3MEPEHUI 1 OIleHKa paauallMiOHHOTO
¢oHa;
pacyeT U3MEHEHUS CIIeKTpa MOHM3UPYIOIIETO M3JTy-
YeHUS U OIeHKa OTIMYMI pe3yJbTaToB OT IOJIy4YeH-
HBIX B TaHHBIX YCIOBUSX, HO B APYroe Bpemsl.
Obopydosanue:
cuetuuk ['eitrepa CTC — 5 (umu CTC — 6);
WCTOYHMK nuTaHus : BYIT —2;
YCWJINTEIb HU3KO0M yacToThl: YHY — 3;
MuKpoamnepmerp M —24 (compoTHUBIEHNUE TOJTOBKHU
r=690 Om , 100 UA, k1acc ToyHocTu 1,5).

CTC-6

! ! & 6800pF

*W—0
™ B
'l
Puc. 9.6. Cxema cuemuura leiieepa

E =56MOwM,C, C,-4700-6800 ndD
(mammpumep KCO — 5).

6800 pF 5.6 MII K YHU

T219A

CueTyuk o ®
BYII-2 VHY H—
[eitrepa

Puc. 9.7. baok-cxema ycmaHnosku

Xo0 pabomowt
1. Bech nHTEpBan aMIuMTy (BCs 1IKaa U3MEPUTEIb-

Horo npubopa, umetomas 100 geseHuit) pazouBaeTcs Ha 11
cektopoB (0-10, 10-20 ... 90- 100, 6omee 100 menmenHmii).

Kak moka3sbiBaeT OIIbIT, 3KCIICPUMCHT XKCJIAaTCJIbHO

nmpoBoauTh BaBoeM. [lepBblii McciegoBaTesb BEAET OT-
CYET — PEeTUCTPALIMIO MMITYJIbCa, Y TPU €T0 TOSBICHUH,
BCJIyX COOOIlIaeT BTOPOMY UYEJIOBEKY HOMep ceKkmopd, B

Ou3nyeckue METO/bI aKOMOMUTBPHHIA

KOTOPOM IPOM30IILJIa PETUCTPALIUS COOBITUSI (HAIIpUMEp
IISTBIN», «IeCATHIN», U T. 1I.).

BTopoii ncciegoBaTes b 3aIMCHIBAET 3TU COOOIIEHUS
B Tabnuity. B cronben Tabauiibl UM CTaBUTCS rajodka (Wiu
TOYKa) B COOTBETCTBYIOIIMI CEKTOP — C IIEPBOTO MO OAMH-
HaaOaTelil, THe HaOIomancs OpOCOK CTPEJIKU.

Tabauya 9.3.
Pe3ysibTaThl M3MEPEHUsT SHEPIETUUECKOIO
CIIEKTpa raMma-KBaHTOB

CeKTOpBI MIKaIBI
Hata MUKpOaMIIepMeTpa

1 MECTO I 2 10 11
M3MEPEHUsT

lanoukm — GpocKku CTpenku
B JAHHOM CEKTOpe

O0111ee Y1cI0 OPOCKOB
CTpEeJIKU B JAHHOM CEKTOpe
(@ 30 i)

2. Hactpoiika ycTaHOBKH.

a) Jlist Toro 4ToObl YMEHBIIUTH MOTPEITHOCTh, U3Mepe-
HUS TOJDKHBI BECTUCH C MCITOJIb30BAHMEM BCEM IIIKa-
JIl TIpubopa, TO €CTh MaKCHMMaJbHBIE OTKJIOHEHUS
CTPEJIKM AOJKHBI JOCTUTAaTh B HEKOTOPBIX CIydasix
MPeaeJIbHOTO OTKJIOHEHUS.

0) [Ipu nccrenoBaHUSIX U3JIYYEHU B BO3AYyXe pydKa
perynsaTopa rpoMkoctn yeunutens (YHY) ycranasmm-
BaeTCs 6cezda 6 00HO U MO Jice NOA0IHCeHUe.
YcraHoBKa cYMTAETCSI HACTPOSHHOM, €CJT OOJIBIITMHCTBO
OPOCKOB CTPEJIKU IMIPUXOIUTCS TPUMEPHO Ha CEPEANHY
IIKaJIbl MUKpOaMIlepMeTpa (1 JTUILIb PeIKUE «3allKaar-
BalOT»). DTO MO3BOJISIET IMOIYyYaTh TpahuKu Pe3yIbTaTOB
W3MepEeHuii, nMeloine hopMy «KoJIoKoIa». MakcumMyMm
9TOT0 «KOJIOKOJIa» COOTBETCTBYET SHEPTMU TraMMa-KBaH-
TOB, Han0OJIee YaCcTO MPOXOISIIMX YePE3 CUCTUNK.

B) HacTpoiika ycTaHOBKM JJIsi MOHMTOPUHTA B 3HA4YM-
TEJIbHO Pa3InYaloInXcs YCIOBUIX — HallpuMep B Ka-
OuHeTe (PU3MKHU M B MOBaJIE MKOJbHOTO 3naHus (Tae
YPOBEHb paavalliy OOBIYHO 3HAYMTEIBHO BBIIIE 3a
cueT HaKOIUIEHWST pagoHa), MOXET MoTpedoBaTh pa3-
JIMYHOTO TTOJIOXKEHUSI PYyYKM HACTPOWKM ypPOBHS, a
TaKXe JOTIOJHUTEIbHON IPagyMpPOBKU JUISI COIMTOCTAB-
JICHUS TaHHBIX.




T'nasa B

3. [Ipou3BoaMTCS TIOACYET YMCIIa UMITYIbCOB (Opoc-

KOB CTPEJIKM MUKpoaMIiepMeTpa) B KaxXIoM cektope. s
YMEHBIICHUST CTATUCTUYECKON MOTPEIIHOCTA U3MEPEHUI
obmiee BpeMd IToJcYeTa JOJKHO OBITh He MeHee 20 — 30
MMHYT.

4. P€3YJ'II>T8.TI>I IoAC4dYE€Ta 4Yncja MMITYJIbCOB B KaXIOM

CeKTOope, MOJyYeHHbIE B JAHHOM 3KCIIEPUMEHTE U 3aHe-
CEHHBIE B TabJIMIly, CPABHUBAIOTCS:

C pe3yjibTaTaMM, MOJYYeHHBIMU BO BpeMs TpeIblay-
LIEro U3MEPEHUST paIrallMOHHOTro (PoHa;

CO CpPeIHUMU pe3yJibTaTaMH, TOJYYEeHHBIMU B TIPO-
LIUIOM, 332 HEKOTOPBIA NepUO U3MEPEHUI (HarpuMep,
cpelHue 3a Mecsll, TOm).

5. JlenaeTcs pacuer moKa3aTelsl «CXOACTBa» CIIEKTPOB

¥ BBIBOJ 00 M3MEHEHUMU M30TOITHOTO COCTaBa.

Odhopmaenue pe3yasomamos uzmepeHui

. PaccunThiBaeTcs o61ImMii pagualilMOHHBIN (OH 3a Bpe-

s 20 — 30 MmuHyT. YpoBeHb 00111er0 (hoHa (B MMIT/MHH),
JIaTy U MeCTO M3MepeHus (IMOMelIeHue Kjacca, IMoj-
BaJ) 3aHOCAT B XYpPHaJl MOHUTOPUHTA.

. [1o pesyapTaTaM u3MepeHUil CTpOUTCS TpaduK (OLEeH-

Ka CIIeKTpa 3HepTruM TaMMa-KBaHTOB). Bmoib ropn3oH-
TaJIbHOI OCHM OTKJIAABIBAIOT HOMEpa CEKTOPOB C Iep-
BOTO IO OAMHHAALATBIN (MM MHTEPBAJbl aMILUIUTYH B
IeJeHUsIX IIKalabl pubopa), a MO BepTUKAIbHOU
OCH — KOJIMYECTBO OTCUETOB (OPOCKOB CTPEIIKM).
OTMeuaTCsl clieAyIolIe pe3yabTaThl, ¢ 3aHECEHUEM
B J1a6OpPaTOPHBIN XYpHaAl paguoJOrM4ecKOT0 MOHU-
TOPUHTA.

a) ITonoxenue MakKCHMMyMa B CIICKTPEC KOJHUYECTBA OT-

CYCTOB (I/IHE[I/IKaTOp CpCOAHUX 3HAYECHU N OHEPIMu raM-
Ma-KBaHTOB B JaHHBbIX YCJ'[OBI/IHX).

0) [TonoxeHue BepXHEM TpaHMIIBI CIIEKTpa (MHIUKATOP

MaKCUMaJIbHOM OQHEPIrMmM raMmMa-KBaHTOB MOHMU3UDPY-
IOIIETo M3JIYYCHUA B JaHHBIX YCJ'IOBI/IHX).

. [IpoBoasr (1o 1abopaToOpHOMY XypHaly) CpaBHEHUE CO

CPCAHUMMU JAHHBIMU W NIPEABIAYIIMMUA N3MCPCHUAMM.

4. HeﬂaeTCH BBIBOJl O IMHAMUKE U3MEHEHUU pagnoiorn-

YeCcKOo 00CTaHOBKU, KOTOPBIN 3alMMChIBAETCS B J1a0O-
pPaTOpPHBINA XypHAaJ.



