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HPEAUCJIOBHUE

Hactosmmue — Mertompmueckue — yKazaHHMS — OTKPBIBACT — LTUKI
Aa0oparopHelx padoT CTYIACHTOB MO HW3YYCHUID CBOWCTB CPEACTB
BHOPOYAApO3aIUThl  PAa3IHYHBIX V370B W arperaroB JABHrarcich
JCTATCIBHBIX ANMMAPATOB, MAIMH U alNapaTypsl TPAHCIIOPTHEIX CHCTEM.
BuGpanmonHele ¥ yAapHBIC HArpy3KH, HCIBITBIBACMBIC — OTHMHU
VCTPOHCTBAMH, BBI3HIBAIOT OONBIIHE MEXAHHYCCKUC HAMPSKCHUS, YTO
MOJKET HAPYIIUTh HOPMATBHBIC PEXKHUMEI PabOTHl YKA3aHHBIX OOBCKTOB
WJIN BBIBECTH UX U3 CTPOSL.

s 3amurel 060pyAOBAHUS OT AMHAMHYCCKUX BO3ICHCTBHI MIHPOKO
MPUMCHSIFIOTCSL KAK Pa3IMdHbIC racuteu (aeMripepsi), BCTPAUBASMBbIC B
BUOPHPYIOIHI OOBEKT, TaK W CHCLHATBHBIC YIPYTHE 3ICMEHTHI—
BUOPOU30JIATOPBI, YCTAHABIUBACMBIC MEXKIY HU30IHPYEMBIM OOBEKTOM U
BUOPHPYIOLICH OMOPHOU HITH YHOPHOHW NOBEPXHOCTBIO.

Kak nmpaBuno, cTVIGHTBI HE JOTrajgelBalOTCS 00 HCTHHHBIX
XapaKTCPUCTHKAX ACMI(BESPOB U BHOPOU3OMATOPOB, 3HAS M3 TCOPHH
KOJIcOAHUH THIOB TO, YTO HX COIMPOTHBICHUE JUOO MHPOMOPLHOHATIBHO
CKOPOCTH LIMKJIUYCCKOTO HAIPYKCHMS, MHOO TMOCTOSHHO M 3aBHCUT OT
JABJICHHUA BO (PUKIHOHHOH mape U kKo3(p(UIMEHTa TPCHUS B KOHTAKTE.
B 1elicTBHTETBHOCTH XapaKTCPUCTUKU CONPOTUBICHUS —PAa3IUYHBIX
CpeAcTB BUOPO3AIIMTHEL YPE3BBIYAMHO PA3HOOOPA3HBL, YTO ONPEACTSICT
pasHOOOpa3re WX HArpy304YHBIX XaPaKTCPUCTHK. JTO, B CBOIO OUCPEIb,
ONMPEIENCT MOBCACHUEC MCEXAHWYCCKHX CHCTEM B JUHAMHUKE, YTO
SBISICTCS TIOJIC3HBIM AJTs1 (POPMHUPOBAHHS 3HAHUH OYAYIIETO CICLAATHCTA
C BBICIIUM 00Pa30BaHUCM.

Hacrosamuii nykn 1aGopaTtopHbIX paboT MPEANoNaracT 03HAKOMHTD
CTYACHTOB MCXAHHMYCCKUX CICHHANBHOCTEH € BHIAMH HArpPy304HBIX
XapaKTCPUCTUK PEaTbHBIX ACMII(PEPOB H BUOPOU3OIATOPOB U BIUSHHEM

OTHUX BHAOB HA IMOBCACHHUC MCXAHHYCCKHUX CHCTCM B THHAMHUKC.



TEOPETUYECKHE CBEAEHUSA

OKOI0 MOJOBHHBI OTKA30B U IMOJOMOK JHEPIETHUYCCKHUX YCTAHOBOK
TPAHCIIOPTHBIX CHCTEM M 3ICMECHTOB UX KOHCTPYKLHH IMPOUCXOTUT H3-32
MOBBHIICHHOW BHOpaund. K OCHOBHBIM MpHYHMHAM BHOPALIHOHHBEIX
J1e(peKTOB MOKHO OTHECTH HATHYHC B pabOtUCH 30HE PE30HAHCOB M MAIOC
JeMITUPOBAHUC MTPU MPOXOKIACHUH PC3OHAHCHBIX YACTOT.

CHHU3UTH YPOBCHb BUOPOHArPYKECHHOCTH JCTAICH MAIOIHH MOXHO 32
CUCT BBCACHHS B €C KOHCTPYKLMIO OBICMCHTOB KOHCTPYKLIMOHHOTO
JeMIIHUPOBAHUS, HAMPHUMEDP, MHOTOCIOWHBIX CTSDKCK, OOOJIOUCK,
VOPYToAeMIIDEPHEIX OIIOP POTOPOB, CHCHHATBHBIX BHOPOH30JITOPOB.

B nHacrosimee Bpemst 3tu aemndupyOIIME YCTPOHCTBA BCE Oonee
IIHPOKO HAYUHAIOT MPUMCHATBCS B a3POKOCMHUYCCKOW TCXHHKE, B
CYJIOCTPOCHHH, HA KEJIC3HOJOPOKHOM TPAHCIOPTS M T.XA., OAHAKO HX
force  MMPOKOMY  HCHONB30BAHHIO  MPCIATCTBYET  OTCYTCTBHUC
JOCTOBEPHBIX METOJHK PAacyeTa XapaKTCPUCTHK W HEJOCTATOYHASL
H3YYCHHOCTh CBOHCTB. BocCmonHeHHMIO 3THX TPOOEIOB M MOCBSILICHA
HacTosas JadoparopHas padboTta.

B xoxe ec BHIMONHCHHWS CTYACHTHI H Cayiatead (akyabrera
MOBBILICHHUS KBATH(DUKALMH TO3HAKOMSTCS C Pa3JHYHBIMA BHAAMH
KOHCTPYKUIUH  ACMIIDUPOBAHHBIX  BHOPOH3OMHPYIOIIHX  CHCTEM,
HCTIOCPEACTBCHHO B XOJAC OKCICPHUMCHTA YOCHSITCS B HAIMYHH Y STHX
CHCTCM VHHKAIBPHOTO CBOIMCTBA — THCTCPE3HCA, MOJYYAT HABBIKH
00pabOTKU THCTEPE3UCHBIX CHUCTEM C ICIBI0 MOIYICHHS HEOOXOIUMBIX
[apaMeTpPoB, 3aKIAABIBACMBIX B  AU(GQPCPCHUMANBHBIC VPABHCHHS
JBIDKCHHUSI MCXaHHUYCCKUX OOBCKTOB, HAYYATCs MOIYYATh THHAMHUYCCKUC
napaMeTpsl OOBEKTOB, VCTAHOBICHHBIX HA BUOPO3AIMHTHBIC CHCTCMEI.

B ganbHeiiineM HaWACHHBIC B Ta0OpaTOpPHOH paboOTe CTATHUCCKUC
MapaMeTpbl JKECTKOCTH H  Ko3dhduuueHToB aeMmndupoBaHus OyIayT
HCTIOJb30BAHEL B PSAC APYTHX Ja0OPaTOPHBIX PaboT, MOCBSINCHHBIX
mpobeMe BUOPOYAAPO3ALIUTH MEXAHUUSCKUX 0OBEKTOB.

IMpeamonaraercst cozgare Ha kadeape KulllJIA  xommiekc
SKCIICPUMCHTAIBHBIX YCTAHOBOK /ISl CTATHUCCKHX, AUHAMHYCCKHX U
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PECYPCHBIX  HCCICAOBAHHH  YIPYroAeMI(pUPYIOMHX  XaPaKTCPHCTHK
paspabaTeIBacMBIX u CEpUIHO BBIITY CKACMBIX cpeacTs
BHOPOY JAPO3AIIUTHI.

VY CTaHOBKH I CTATHYECCKUX UCCIACAOBAHUM YIIPYToaeMIpUpy FOINX
XapakTePUCTUK aeMI(epoB W BUOPOM3OILTOPOB OYAYT BKIIOYATH
CTCHIBI AN OJHOOCHOTO, NPELECCHOHHOTO (MPOCTPAaHCTBCHHOIO) U
VIJIOBOT'O HATPYKCHUS C LEIBI0 CO3MAHMS METOIUK PACcUeTa THCTEPE3Hca
MpH TF000M BO3MOYKHOM IPH SKCITYATALNH BHAC Ae(OPMHPOBAHHS STHX
ycTporicts. Heobxoaumas meTomonoruueckas npopadoTka TEXHOIOTHU
MPOBCACHUS HCCICIOBAHUH HAa IUIAHUPYEMBIX CTEHAAX Ha Kadeape
nmeercs. Kpome Toro, B HacTosIee BpeMs CIIPOCKTHPOBAHBI CTCHIBI AT
ONHOOCHOTO H YIJIOBOTO HArpy»KeHus BHOponsomiTopoB. Beaercs
MPOCKTHPOBAHUE CTCHJAA IS MPECLECCHOHHOTO HArpPyKEeHHS KOJbLIEBBIX
MHOTOCIOHHEIX Aemidepos apnaruosHbix [T/

VYCTaHOBKH 711 JUHAMUYCCKUX HCHBITAHUH MEXaHUYCCKUX CHCTEM
IUIAHUPYETCS CO3AATh B CICAYIOIIEM BHJE:

- Ha Oaze wumeromuxcs B OHUJII-1 asnekTpoaviHAMIYECKHX
BUOPATOPOB;

- Ha Oa3c IUIAHUPYIOIIETOCS CTCHAA AN HCIBITAHUN
OBICTPOBPALIAIOLIECTOCS POTOPA HA YIIPYTOACMIIEPHBIX OMOPax;

- Ha Oase IUIAHHPYIOLIECTOCA CTCHOA AN PECYPCHBIX U
JUHAMHYCCKUX HUCHBITAHHUH  OOJBLICTPY3HBIX  BHOPOHM30IATOPOB €
KHHEMATHICCKUM (3KCLICHTPUKOBBIM) BO30YKACHUCM;

- Ha Oasze mmeromerocs B OHWJI-1 m 3akymacmMoro HOBOTO
VAAPHOTO CTCHAOB.

BBoax ycTaHOBOK M CTCHIOB NPEANONAracTcs OCYLICCTBHTD
HECKONBKMMHU ouepeasvu. llepBas odepenb CTCHIOB IS CTATHUYCCKHUX
WCTIBITAHUE  BHOPOU30MATOPOB OyAeT CHAOXKCHA TPATUIIHOHHBIMU
CpeACTBAMH M3MCPEHUH 1 BU3YaTH3ALNHU PE3YIbTATOB — MCXAHIICCKAMHI
MHANKATOPaMHU duxcanuu TIePEMEINECHIH u JaedopManuii,
muHamomeTpamu  cuctembsl  H.I' . Toxaps, TeH3OMETpHUIECKUMH WIH

TOKOBHUXPCBBIMU JATUUKAMU HCpCMGH.IGHI/II\/'I. q)I/IKcaLII/IH PC3yIbTaTOB B
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OCHOBHOM pPy4YHas, ¢ MNOCICAVIOIIUM BBSACHHMEM AaHHBIX B JOBM m
00paboTKOM MO pa3pabaThBACMBIM MPOTPaAMMaM.

Ha BrOpoii ouepeann B CO30aHHBIC YCTAHOBKH M CTCHIBI
MPEANoNaracTcsl YCTAHOBUTh JATYHMKH W CPEACTBA  H3MCPCHUS
HUCKITIOYUTEIBHO [U(POBOrO THOA € ABTOMATHYCCKHUM  BBOJOM
pe3ynpraToB u3mepeHuii B IBM, aBromaTtrueckoit 00paboTKON JaHHBIX
W BU3VaTW3alMed pe3ylbTaToB B HY:KHOM Buae. llpu  stom
HCCNeA0BATENH OyIyT HAXOAUTHCS B HEMOCPCICTBCHHOW OIHM30CTH OT
VCTAHOBKH WU CTCHAA.

Ha Tpetseli ouepeau mabopaTopHBIE YCTAHOBKH MPEANONAracTCs
OCHACTHUTh CPEACTBAMH VJIAICHHOTO VyIpasicHus uepes OBM wu
BHACOHAOMIOACHUS JUHAMUYCCKUX MPOLIECCOB HA 3KpaHAaX MOHUTOPOB
V4eOHOH ayAUTOPHH C OJAHOBPCMCHHBIM HAOMIOJCHHUEM B CIICLMATBHBIX
OKHAX H3MEPICMBIX CHTHANOB, AWHAMHYCCKHUX IICTEIh THUCTEPE3HCa,
aAMILTUTY THO-YACTOTHBIX XapPaKTCPUCTHK M T.A. C BO3MOXKHOCTBIO B
A1000H MOMEHT (HuKcaiu TPadUKOB U MOCICIYIOMICTO HUCIONb30BAHMUS
UX B 0(hOPMICHHH CTYACHUYCCKUX OTUCTOB.

UcnbiTanns cpeacts BUOPOVAAPO3AIUTH  IUIAHUPYETCS JaBaTh
CTYACHTAM H CIYLIATCISIM B MHOTOBAPHAHTHOM BHAC C BO3MOXKHOCTBIO
MPOBCACHUS CPABHCHHUS BAPHAHTOB, OTPAOOTKU ONTHMATIBHBIX PEXKHMOB
SKCIUTyaTalli WM~ HAacTpoiiku  mapameTpoB.  Kpome  Toro,
MPEANONAracTcs CBA3aTh BCE CTCHABI B CIOMHYIO IOCIICAOBATCIBHO
PacloONOKCHHYI0 TEXHOJOTHIO  HCCICHOBATCIBCKUX  paboT, dTOOBI
CTYACHT HAa OJHOM CTCHAC HCIBITAN CPEACTBA BUOPO3AIUMTHL B PEKHIME
OJHOOCHOT'O HArPY’KCHHUS, HA APYIOM TOT K€ OOBCKT HCCICAOBAN HPH
HATrPY>KCHUM HA TICPEKOC B YIVIOBOM HANpPAaBICHHH, HA TPETBEM — B
PSKUME TNPCLECCHOHHOTO HATPYXKEHHs, a 3aTeM, Imepeiias Ha
JUHAMHYCCKUE CTCHIBI, NCIONb30BANT MOTYICHHBIC XapaKTCPUCTHKH IS
TCOPETUUECKOTO  MPOTHO3MPOBAHMS  AWHAMHYCCKHX IPOLECCOB U
CPaBHECHHSA X C TUHAMUYCCKHUM SKCIICPUMEHTOM.

Bce 3TO mO3BOIMT CYINECTBEHHO MOMHATH KA4ECTBO OOVHUCHUS B

YHUBCPCUTCTC nu IOATOTAB/INBATH BLICOKOKBa.]'II/I(bI/ILII/IpOBaHHbIX

7



CIICIUAJIHCTOB MCXAaHHYCCKHUX CHGLII/IaJ'IbHOCTGI\/'I.



1. OIMCAHHUE YKCHEPUMEHTAJIbHON YCTAHOBKH

Bremnamii BUJ 3KCHEPUMEHTAIBHON YCTAaHOBKH ITOKa3aH Ha puc. .
Ona ycTaHOBNCHA Ha MAacCUBHOU cTaHuHE 1, umeromed T-oOpasHeie
nasel 13 s KpervicHHWs Y3JI0B C TMOMOINBID 3aKIaAHBIX 00aTOB 14,
VKpyHHEHHO  yCTAaHOBKAa HMEET TPHU OMOPBL.  TEPERHIOKD 2,
MPOMEIKYTOUHYIO 3 1 3a1HI0K0 4. B mepeaneit onope pa3MeIeH Tpy30BoH
BHHT 6 C pYKOATKOH A BPAIIECHHA 7 U CHIEIUAIBHBIM YCTPOUCTBOM 5, HE
MIEpPeJaloOMM BpAIICHUE HA Ball, COSOAUHECHHBIM C AMHAMOMETPOM & H
WHIUKATOPHOU TOMOBKOU 9. Mexay IUHAMOMCTPOM U 3aIHCH OMOPHOH
CTOUWKON yCTAHABIMBACTCS KCIBITBIBACMOC ACMITPUPYIOLICE YCTPOHCTBO
nm BuGpomszomarop 12. Hsmepenme aedopMaiiyii HCIBITHIBACMOTO
BHOPOH30IUPYIOLICTO YCTPOHCTBA 12 OCYIIECTBISCTCS ¢ IOMOIIBIO ABYX
nHauKaTopoB 10 u 11 gacosoro tuma.

14

5]

Puc. 1. Cxema 3KCIIepUMEHTATILHOI YCTAHOBKH /LIS ONpe/Ie/IeHU S
VIPYTOTHCTEPE3NCHBIX XapaKTEePHCTHK 1eMII(pepoB H BHOPON30JISITOPOB C
KOHCTPYKIIMOHHBIM /IeMI1(pHpoBaHIEM

Ha nepsoM 3Tane nHHOBaIMOHHOTO MTpoekTa HHANKaTopsr 9, 10, u 11
Oy IyT UCMOJIb30BATHCS MEXaHUUSCKOTo Tuma ¢ HeHou AcaeHus 0,01 unn
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0,001 mm. B npmanpeeiimem OyAyT HCIONB30BATHCH WHIUKATOPHI
mupoBOro  THHA C  BO3MOXKHOCTBIO  BBOAa  HH(pOpMAIWU
HETIOCPEACTBEHHO B IAMATh KOMIIBIOTEPA IO XOAY HarpyKCHHA
BHOPOU30JIATOPOB WM AcMI(EpPoB B OTOOpaskeHHEM HHGOPMALUU Ha
JKpaHe MOHHUTOPA.

Ha puc. 2 ykpynHaeHHO nokaszaH y3en 5 Ha puc. 1. OH uMeeT crakan
15, B XxOTOpOM VYCTaHOBJIEHO [Ba KOHHYECKHX TOAIIHIHHUKA 16,
o pkaThiX raiikor 17 ¢ mpopesamu. [lpu Bpamenun pesp6oBoro Bana 18
OTHOCHTENBHO TIEPEJHEH Omopel 2 Ha MPOMEXKYTOUHBIM Bam 19,
COEOMHECHHBI C JHUHAMOMETPOM &, TIEPEJacTCi TOJBKO OCEBOE
HEPEMELICHHUE.

19 17

Puc. 2. TIoqmunmHNKOBBII y3eJI IPY30BOr0 y3/1a YCTAHOBKH, CJIYKAIIWH 115
repeiadi Ha JMHAMOMETP 0CeBBIX MepeMeleHmil

B 3aBucuMocTH OT BCAMYHMHBI HOMHUHAIBHOM Harpy3km Ha
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UCHBITBIBACMOE ~ ycTpodictBo 12 (cm. puc. 1) noaoupaeTcs
IPY30MOABEMHOCTh IUHAMOMETPA § W IICHA JCJICHHS WHIUKaropa 9.
HNugukaropsr 10 u 11 Taxke MOTYT yCTaHABIMBATBCS C Pa3HON IEHOM
JCJICHUS W JHara30HoOM W3MepeHus nepemericHuil. [lpu BeimomHeHnn
SKCIICPUMCHTANBHBIX PabOT B MalOM JUANA30HE aMILTHTY HHIHUKATOPEI
MOTYT OBITh BBIOpaHbI M yCTaHOBICHH! ¢ neHou Aencuus 0,001 mw, mpu
BBITIOJIHEHAN padoT ¢ Oonbuvu aMruiutygamu 10 10 MM neHa aeneHus
HWHAWKATOPOB MOXKET OBITh BeIOpana paBHOU 0,1 MM.

Hna  BemOnAHEHHS 7a0oparopHOU paboThl CTYICHTAM  BBIIACTCS
3aJaHHAC HA HCCIICAOBAHUC XAPAKTCPUCTHK TOTO WM WHOTO H3ACTHS C
COOTBETCTBYIOLIUMH HEPEXOJHUKAMU TS 3aKPEIICHUS B 3aAHCH CTOKE
4 ¥ B XBOCTOBUKC JUHAMOMETpA 8.

BHemHuit BHI HCOBITYEMBIX BHOPOU3OIATOPOB MOKA3aH Ha pHUC. 3.
Kpome mpencraBicHHBIX Ha puc. 3 BHOPOH30JATOPOB, B PaboTe MOTYT
OBITh HCOBITAHBL CPEACTBA  BUOPOYAAPO3AIMUTHI  HOBOTO  THIIA,
€O3JaBacMbIc MPENOJaBaTeaIMu Kadeapbl U HAYYHBIMH COTPYIHHKAMU
OTpacicBOd HAyUHO-HCCIea0BaTeIbckol nadboparopun Nel CI'AY.

11



M H o

Puc. 3. O6pasini BHOPON30/SITOPOB ¢ KOHCTPYKIINOHHLIM JIeMIIpHpoBaHIEM,
KOTOpPBIe MOTYT OBITH MCHOIB30BAHBI CTYAEHTAMH JJ1SI ICC/IeI0BAHNS B
mabGopaTtopHoii padoTe: a, 6, B, M —TpOCOBBI€; T, 1, iK, 3, H, K, 1 — U3 MaTepHaia
MP; e, H, 0 — JIECHTOYHBIE
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2. METOJUKA IMPOBEJEHHA 9KCIIEPUMEHTAJIBHBIX
HUCCJIEJOBAHUM

[locne monyueHws 3agaHus OT  MNPENOJABATENS  CTYICHTEHI
VCTaHABIUBAIOT BUOPOUZOIATOP B MPOCTPAHCTBO MEKAY AMHAMOMETPOM
U 3agHCH CTOMKOM, 3aKpelsIOT €ro ¢ TMOMOINBK KOHTPragk,
VCTAHABIUBAKOT HHIAUKATOPHI B CIICLUATBHBIC ACPKATCIH H NPUCTY AT
K BBIIIOJIHCHUIO UCCJICIOBAHUH.

Lleasio naGoparoproii pabOThI SBISIFOTCS

1. Tloxyuenne cepun YIPYTOTHCTEPE3UCHBIX MIeTENb
HCHBITHIBACMOTO YCTPOMCTBA B KOOPAWHATAX CHIA - NEPEMCELICHUE NPU
CHMMETPUYHOM WIIH Iy IbCUPYIOIIEM LIUKJIC HATPYKCHHSL.

2. OOpaboTka MapaMeTPOB KAXKAOTO IIUKIA CEPUH, B XOJC KOTOPOMH
HEOOXOOUMO Il COOTBETCTBYIOLICH aMIUTUTYABI AcGopMUpOBaHUA
VCTPOHCTBA A ONYYHTh BEIUYHUHY PACCCHBACMON YCTPOHCTBOM SHEPIHU
W B H-mMm, cpeanenmknuueckyo sxectkocts Cg, B H/MM, koaddunment
MIOTJIOMIEHNA |/, PaBHBIM OTHOIICHHIO paccewBacMoil dHeprum W x
MaKCHMAaTIbHOH BETHYHHE OTCHIUATBHON SHEPTHH LMK HATPYKCHUS:

=" (1)
'
I€ MaKCHMalbHAas MOTCHIMATIbHAS SHEPrUs LUKIA HarpyxeHus [l
ompeenIeTcs VCIOBHO KaK MIIOMAAb TPEYTONbHHKA ¢ KateramMu 4 u P,
(cm. puc. 4). PaccessHHas 3a UK SHEPrust W 4UCICHHO paBHA ILIOMIAIN
METITH THCTEPE3UCa, ONMPEACICHHOW A COOTBETCTBYIOIICH aMITIHTYIbI

JaedhopMaruu:

A
W= [{B(y)-Po( 3y, @)
!

rae P;(y) u Py(y) — 3aBUCUMOCTH CHJIbI COMPOTUB/ICHUS OT MICPEMEIICHUS
Ha Tanax Harpys;keHus (uHaekc 1) u pasrpyskeHust (MHACKC 2).
Cpenermkanyaeckas xKecTkocTb (g, ONPeaeIIeTCs] KaK TAHTEHC yTia
HaKJIOHA O TPSIMOH, COCAUHSIOMICH BEPUIMHBI YIPYTOTHCTEPE3UCHOMU
netiu (M. puc. 4). [lo Benuuune cpeAHEMKINICCKOH skecTkoCTH C,p U
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Macce mnpubopa WM arperata /m B JadbHCHIIEM MOXKHO OyAeT
MOJCYUTATE PE3OHAHCHYIO YaCTOTY KOJICOaHUU @y B paj/c:
C

—2. ()
m

a)():

P B X0Je HUCTIBITAHUH

CTYACHTAMH IIYTCM  BPAIICHUA

Harpy-
JKEHHE YCTPOICTBA BHAYane Ha

Pa B

BHUHTA IPOU3BOAUTCA

JTane 3arpy3ku (BEpPXHSsS BETBb

Ha puc. 4), a 3areM Ha >Tane

pasrpy3ku (HUKHSISIL BETBb Ha

puc. 4) B peaenax ot —A mo +A

0 HWHAUKATOPaM MNCPCMCIICHUA

10u 11 napuc. 1.

[} P I[aHHbIC, NOJIYYCHHBIC B XOAC
“Fa

HUCTTBITAHUMH, 3aHOCATCA B

Puc. 4. OqHa u3 BO3MOKHBIX (opM
VIPYrorucTepe3sncHbIX HeTeb, 110-
JIy4aeMbIX B X0/1¢ IKCIIepUMEHTATHHOTO

MPOTOKOA B BHAC TaO MBI (CM.
tabm.1), rae 1,2 u 4 crpoku

3alIOIHAKOTCA HCMOCPCACTBCHHO

HccIeJ0BaHus J1abopaTopHoil paGoThl o
B XOJC HCHOBI-TAHUH, a CTPOKHU 3

u 5 — B xome oOpaboTKH
skcriepuMenTa Ha DBM. Ecny mokazaHus HHIMKATOPOB MEpeMEIICHHUN
HUACHTHYHBI, MOXKHO (DHKCHPOBATh B MPOTOKONE IMOKA3aHUSA OJHOTO W3
HUX.

[Ipu wucmeITaHUAX CpPeACTB BHOpo3aIUTHl W3 Marepuara MP,
padoTaOINX B PEKUME OJHOCTOPOHHETO YIPYTOIHCTEPE3UCHOTO VIIOpa
MPOKIAAKH),
TCPUCTUKH UMCIOT BUJ, TIOKA3aHHBIA Ha puc. 5.

(BTYIIKH, HArpy304HbIC YINPYTOTHCTEPE3UCHBIE — Xapak-

Tabmuna 1
PesyabTaThl ncnbITanuii BHOpousoasitopa Ne 5 st ammmatyapl A=0,5 MM
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