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NTPEAACILOBAHRE
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LHUACa ( pyKOBOAUTEnh KaHA.TexXH.kayk A M.Topen¥r) mpoBezasHH moASBHE
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peKTepHCTHKOA. 3TH paACoTH NOATBOPAWIK BO3MOXHOCTD NMPAMEHOHHA MOTOZA
Bl mna zuddepeHimalMy NecYs8HO-TIMHUCTHX T'PYHTOB M UINECOOSPABHOCTH
BRIKYSHHA N0 B KOMMIEKC MHESHEPHO-TEeOfMBUUSCKUX MSTOACE NPH K3HC—
KaHAAX ZOPOr'. B DPe3ynsTaTe HaKOMIeHKA NPAKTHYBCKOIO OfINTA cjepa npu-
MeHeHMA MeTOAa BONXHA NMOCTENSHHO PACWUPATHCH.

PaGoTa MOEBT CRYXMTH DYKOBOACTBOM IR reodHSHUKOB NpH NPOBOACHHMU
NONEBHX RGCREROBARAN M 06padoTKe peadynbTatoB Rabanzenuft no meroay Bl
YrasaHusl COCTABNEHH KAHR.TeXH.HAyK B, A.Panonomo#l u unx.A.3,.Junckoii.

B sxcnepaMeHTaNBRAHX DPad0TAX Ha8PAAY C &BTOPAMHM IpPUHUMANK JUACTUO MH~-
seHepu T,A.Borouasosa, A.A.fMocrosance u B.f.[lpuroza; rexusxy I',0,JHon~
ros u T.H.Lyounuxa,

JaMevaHKs W TOAENBHMA NPOCHM HENPABARTH Mo azpecy: Mocksa,
N-329, Wrapexut np.2, Boecownsuult HAYYHO-MCCNEAOBATENBCKUN HHCTUTYT
TPBHCNOPTHOrO CTPOMTENBCTBA, UTZENcHUE WBHCKAHME W NPOEKTUDOBAHMUA.

3A JMPEKTOPA UHCTUTYTA
(A.CHONBAHIHOB)



T'WABA I. CYLHOCTb METOZIA BW3BAHHHX TMOTEHLMAACB (BI),
C4EPA EI'0 fIPA4EHEHAA ¥ PEWAENHE 3AJAUN

§ 1. OcHoBu MeTOra W U3yuaeMue MapaMeTpH

meTor Bfl OCHODAH Ha W3yuyeHWA BTOPUYHHX INEKTPUYECKUX monell, uc-
TOUHYUKOM KOTOPHX ABAAOTCA (M3MKO-XdMAYecKue [IPOUECCH, BOIGYXAIEMHE B
10poJe 3NEhTPAUECKAN TOKOU, [Ip:UpOpa 3TUX NPOUECCOB Y IOPHHX NOPOZ,
AMEQuA HOHNYD NPOBOTIAMOCTE, H3YyYEHd ele HeaoCTaTOuYHO. HauGornee pac-—
[IPOCTPAIICHA TOYKdA 3IPEHMSl, UTO OCHOBHAA DPOJH B OOPA3OBAHAM BHIBAHHOR
TCHIPA3ALH TPJHUNICKUT B AJHHOM CHyYde BTOPUUHHM NOTEHUUJNAM JUGH Yy~
344, OMUMHCHHAA POAL O, BOPUTCA BTOPUUHHN NMOTEHUAANaM §WMJBTpPAlUM,
Fcnu B nopoye nMMEOTCsl NPHMECH MUHEPAJNOB C 3JEKTPOHHOU HPOBOJMMOCTBO,
BO3SMOFHY TAKKE MOTCHUWANM, fBAROUMECH CNENCTBHEM BTODUYHHX OKUCAUTENB—
HO-BOCCTAHOBHTENBHEY DeaKuitid,

Toprue nopoms OCA4BAOT Pa3HOM CHOCOOGHOCTBO MONRPU3OBALECA NMOR
nel'CTBWel INEKTPUMUYECKOrO TOKA, I/Td CHOCOCHOCTE OLEHUBUETCH KOAWYecT-
LEHHO 0€3PU3NCPHHU MaPakeTPOM, HAIHBAEMHM [OJAPH3IYEHOCTHY MOPAZH T .

BeANYUHL BHP3X3NT B NPOLEHTAX:

AUB”
n= m 100% . (I)

Eropdunsil TOK OCHYHO (MeeT TO KC HAMP4BAEHUE, YTO M NOJAPH3Yy M4l
loarToxy BenAvUHA N s K&K Npam4no, NOAOAATENBHA,

llapamerp n y NMOpPOr ¢ MOHHOM NPOBOPMMOCTBHO HE 3d4BUCAT OT MA0Tw=
BOCT. NOJAPABYOWETO TOKA | ¥ NPAIORGHHOIO HAMPATEHUR B COJHUON JUEITA
30HEe 43.l1eHEHUA ITHUX BEAUYUH,

Peaxud, BOTHWIdAOWHE B MOPOJe NOZ pEliCTBUEM NPOXORAWETO TOKA, OG-
PATHLH: TIOCNE €I'C BHKIVUEHMA MOPOPd MOCTENEHHO BO3BPAldETCA B WCXOJRHOA
cocronuue, COOTBETCTBEHHO YOWBAWT CO BpPeMeHeM W BO3CyXjeHHHe B Hell
BTODAYHNE 34EKTPOZBURYNAE CHIN,

BendunHa Bw3BAHEO! MOAAPA3ALMM 3ABUCUT OT BPEMEHM MPOXOXIEHUR TO=
Kd uepe3 nopory (BpeMera 3apAzxu). C yBejudeHNeM BpeMeld 3apATKM OHA
CHdYaJld OHCTPO BO3PACTAET, 4 3IATEM ACHMNTOTUYECKH CTPEMMTCA K CBOEMY
npereapHOMY 3HAYEHH, KOTOPOE 1A COALWMHCTBA NOPOP NPAKTHYECHM NOCTH~—
raercs yxe Mpd IBYXMUnyTHO# dapanxe. Pd3pAanxa mopoad mMTes cooTBETCT—
BEHHO TeN JOABLE, YeM COAblUEe OHNO BPeMA €€ 3APAMKA. [[oCAe TOr0 KaK BH=
3BaHHHE MOTEHUMANH JOCTUI'HYT npenenproll BenwumHH, CKODOCTH WX crana
OCTAETCA HeW3MeHHON npu ranbHelueM yBennueHMa BPeMeHW NIPOMYCKAHWAA TOK

Takum 06pasoM, 4A3MepAEMaR BEIHYAHA T Hé ABnAeICH nocroAHHol 1A
TaHHOA MOPOrH, & CYMECTBEHHO 3&BUCAT OT yCJOBMHl 38Mepd. MOMEHTa ee
onpereneHus 1 nocie BNHJIOYEHUA TOKA W NPOTONRMTENBHOCTH B&PATKH

t,np . MloaTouy naA cpapHuTenbHOl OUEHKM MONAPUBALUOHHMX cBoldlcTs pas-
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NEYHHX TDPHWX NOpOA HEOSXOZHUMO MONBBOBATHCA BONHYAHAMH NONAPUIYEMOCTH ,
YCTaHOBTOHHHMM INA OXHMX M Tex xe sHavenudt 1 u taap .

UGuyHO 88 MCKOMHE nmapaueTp 06pyT €ro 4aKOKMaJIbpHOE 3HABUEHUE,
KoTopoe yAaercha saduxcupoBars. [Iph pajoTe o coBpeMeHHOH cepuitoil am-
napatrypoif, cayzamei# ana M3MEpOHWA BHBBaHHOW noJaApU3auMu, nmepBuHil orT-
cuer allgn rnonyuyawr yepe3 0,5 cex fnocne BHKINYOHHR Toka. Bpeus sa-
PAAKM COCTS8BIAET B SONBWAHCTBE CIYYaeB 2 MHH.

oyuxan algn =f(1) = f(t) moryr OuTh npexcTABIEHH B BUAS CyM~
MH 3KCNOHCHUMANBHWX dyikuu#t */:

AUBn = lgl AUBnio g-t7i

n
n

n =?:,Tlto‘*"/“ @)

Kaxzaf cocraBadouad NpeIONOXUTENEHO OTBEYEET HEKOTODOMY CaMoCTOA-
TENBHOMY NIPOLECCY, KOTODHH OTn¥vEETCA HAYANbHHM 3HAYEHUEM BH3BAHHOU
PA3HOCTH MOTEHIUAROB AUBnlo , @ CJEJOBATENbHO, ¥ MONADUIYEROCTH
Nip + 4 BpeMEHeM peaakcauMy T (Bpems, 38 KoTopoe BeAvyuHa
yueusuaeTcA B e pas). [lapamerpu ypapHeHudl (2) raxxe MOTYT CAYXMTH
XapaKTepucTUKaMs usyyaeuoll cpem.

Iasn npuOnixeHHOM olEHKM CKOpocTell yOWBBHMA BO BPEMEHY BTODUYHHX
INEKTPUUECKAX NOJed YacTO MONAR3YWTCA NApaMeTpaMu o , BHPaXZOUUMN
OTHOmEHWe EBYX BEJWUNH — BH3B&HHO# PA3HOCTH NMOTEHUKANOB AUBnr u
AUBnt s 3AMEpEeHHHX Yepes npoMexyTkd Bpeuems f; u t, 'nocae
BHKJIOUOHUA NMOARDU3YOMEro TOKA, YToOH OCNEryYuTh COMOCTABAEHAE NEXmy GO-
Ooft GuCTpPOTH cnaza BUIBAHHOM MONApPUSANUM ¥ PA3HHX MOPON, B KAyecTse
napaueTpa Q  DEKOMEHXyeTCR NPUBMMATD €ZMHOE OTHOWEHME:

AUBn 05"
AUB” g

Napamerpu N a # T, ODORYYEHHHS MDY H3IMEPSHUAX B HEO,HOPOPHOHU
cpens, MO SHAJNOTHR ¢ MPUHATON B anexTpOpE3BEAe TOpMUMHONOTUEH, Hasupa-
DTCA KAXyMUMUCH,

XJCu. rnasa ¥, § 22.



§ 2. 3apauv, pemaeste MeToznoM BIl,

Weton Bl pexoMeHmyeTCsA NPUMEHATH NpPY U3YYEHAHU [ECUYBHO-IJIMHUCTHX
OTJOXEHUY, B OCOCEHHOCTH HAA Da3neNeHua UX Ha OTJeNBHHE Da3HOCTH B CO-
OTBETCTBAM C TpaHyacMeTpuyecKolt kaaccu{urauueldi, TaKOro pora sanau#
Y4CTO BO3HAKANT [pA MUCCNE]OBAHUM TPACC NPOSKTUPYEMHX ZODOr' ¥ PA3NUYHHX
CTPONTENBHHX NAOMAZOK, NpP¥ MONCKAX M DA3BEZKE CTPOUTENBHHX, OBJJ8CTHHX
MaTepnanoB, WCTOYHMKOB BOFOCHACKEHWS, U3YYEHMH ONON3HEBHX 4 KAPCTOBHX
paiioHOB H T.7.

Nocranoska MeTora Bfl 0coGenHO uCACCOOGpA3HA TOrZA, KOIJa METOX
conpoTuBReHitll HEe FAeT pOCTATOYHO 4yeTkOll Xu¢depeHuUally reoNorUYeCKOro

paspesa. I'N1yJHHHOCTH pasBezKu uerTozoM Bl npuiepHo Takas %8, KaK H ¥
MeTONia COMpoTHBNeHnit, UAHAKO NMPOM3BOACTBO pacoT no meTory BH adpexTins-—
HO AMWH TIpM UCCHeZOBAHMUM TEONOTUYECKAX Pa3pe3os HA IAyJUIy H3 Gonee
40~-50 u.

Orpanuyenued ZTA npudeHeHusa Meroxa BIT (mpn pajoTe ¢ npuGopOM
AK-1) ABNANTCA pAAOHH C WHTEHCUBHHMA MPOMHIIEHKHMA NOMBXAMH.

TAABA 1I, AIMIAPATYPA i1 OBOFY JOBAHUE

§ 3. Ammaparypa Jii RaseMHHX HCCJEZ0BaHUH

{ipuyuAnuansHas OCOCEHHOCTh dnnaparypd AnA Mauepenuit mo Merony Bl
COCTOUT B TOMy UYTO HAPAXY C OCHUHHMK ZAA METO7a COMNpOTHBREHM[ UaMepe-
HUAMK OH& JOJKHA OOECNEeY4BaTE BO3MOXKHOCTH WaMepeHU! BH3BAHHOW pa’HOCTH
AOTEHUUANOB [10CAe OTKAOYEHUAA NOASPUBYOMEro TOKA UMM B Naysax Mexry no-
€76 POBATENBHHMA €I'0 BKJIOUEHUAMN,

JdccneroBanun uetopod B HA FOPOEHHX WBHCKAKHUAX MOI'YT BHNOAHATHCHA
U4 ¢ MOMOMBO 3NEKTPOPA3BE;OYHOIO KouMfteRcatopa CH-I, cHadxeHHOro crie~
uuansHo npiicraekoil B, uav co crenuuelt Bl0-62, cepuiiro BHIIyCKaeMoil
fIPOMHINIEHHOC TR,

llpn padoTe ¢ npudopom F K-l pexomernpryercA npucraska Bll, CKOHCTDPYyA-
poBaHHan B nalopaTopH. KHHEEHepHOUt reoxorau ¥ reodqauxu UHUNCa (oM. §4).
JrA npumeHeHusn 37Ol NpUCTaBK! HEOOGXOZUMO BHECTW HeCOAbUME M3MEHEHNA BO
BHYTPEHHOO CXeMy npulopa, [IpucTaBra MO3BONAET BECTW WUCCIE NOBAHMA B pe—=
XTvMe JAUTEeNBHOl 3&PRJAKK CperH.

Cranuua Bl0-62 pasuemaeTcs Ha aBroMamuHe YA3-69, Annaparypa, BXO-
Auiafl B KOMMNEKT CTaHUWM, PpaadopHas W npucrnocolieHa 1ifA PydHoit nepe-
Hocki, OCuuii Bec ee oxono $C kr. CraHuus BIO-62 npucnocoGnera anf pa-
0OTH B NBYX pexdMax: ¢ gIKTENBHOR 38pAJKOfl cpemd ¥ B peXMME KpaTKOBpe—
MEHHHX Pa3HOMOJIAPHNX MMOYNBCOB,

Annaparypa Bl0-6Z2 Brawyaer: OeH3aoajeKTpudeckdli arperar, nyast
yNpapieHuA d U3MEepUTeabHHI npucop.
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BensoanekTpuyeckuil arperar CayXMT UCTOYHUKOM NEpPeMeHHOI'0 HAMpAXe-
HdA, KOTOpOE, nocTyias B NYyNbT YNpasjieH#A, npeodpasyercd B IIOCTOAHHOE
M 3aTEM NOzaeTCA HA NUTapmMe 3JEKTPOZH. MAKCHMANBHAR BeNUYMHA MOCTORAH-
HOTO HanmpA®eHHs cocramnder 560 B, [lpezeabHAR MOMHOCTH MOCTOAHHOTO TOKA-
0,5 kBT, HaubonmplLan BO3MOXKHAA CHJIA MONADU3YDONETO TOKA -~ 5 a,

B nynsre ynpaBIeHWs HAXQZATCA BCE YCTPOUCTBA INA YUPABACHWUA SapAR-
xoft. lpn wmMTenbHOK 3apAlKe CPeIH NMONBIYNTCA DYYHHM TPUCIOCOONEHUEM,
NpY PAsHONONAPHOH - 8BTOMATHYECKMM. B nocnepHeM crnyvae anmapartypa c¢pa-
GaTHBAET TAKUM O00pa3cu, 4YTO TOKOBH{ wMnymec mnurca I0 cex, & nepepus
MeXXy MMOynbcaMu — 5 cex. [ONADHOCTH MMUYXBCOB NONEDEMEHHO MEHAETCH.

3MepuTenbupft NPUOOD MperHa3Haved WA UBMEPEHUA NDUIOXEHHOH M Bh~
3paHHoOli pasHocTedl NMOTEHUMAN0B, CHUMAEMHX C NPUEMHHX 3IAEKTponos. Orcyue-
TH OepyT BUSY&NBHO MO CTPENOYHOMY npucopy. Boamoxua Takme HenpepwBHAR
3anmuch HalMwpacubX 3HAYeHHUd HaNpPAXeHUA C MOMOLBY OCUANAOTPAfa THNA
oMo-7.

§ 4, [ipucrapka K npucopy 3CK-I

OchosHoit zeficTBywmelt wacTbo mpucrasx# Bll, CKOHCTPYMpPOBAHIION B
I'HWUCe, msamerca pene Mapku KPP, OHo padoraer TakuM 06pas3oM, uTO NpH
BKAOUEHUN TOKOBOH 1eny OpHOBPEMEHHO C Da3MHKAHMEM BHemHell WaMepuTesB-
HOl nemM 3dMUKOETCA HAKODOTKO BXOn ycunurend mpucdopa ICK-I Ha yyacrtxe
20 KOMneHcaropa noasipusanuy. [Ipy pa3MuKaEUK TOKOBOK HENW MaMepUTENRHAA
nenb 3aMHKAETCH ¥ Yepe3 KOMIeHCATOD NMONADA3ALMAM NOJKIVYEETCA E yCHIW=
rea0 (puc, I). Pene cpacaThBaeT OT CNEUMANBHOrO KAOY3, KOTODH} 3akb-
KaeT Lems ero oOMOTKM, nuTaeMyw Garapeeit BAC-80, Kmoy BKMOYAWT M BH-
KJ0Y80T BPYUHYD.

Ecam Bxop ycunureng 3CK-I npu pasopBaHHON uaMepuTE.IBHOR uenu
OCTABUTH DA3OMKHYTHM, TO B WOMEHT €€ NOIKNOYEeHUS K NpuGopy Ha raanbba-
HOMBTDE YaCTQ HAONKZADTCH CPOCKU CTPENKM BMPABO. 2TM ODOCKH MACKMPYQT
OTKJOHEHKE CTDENKH, OCYCHOBJEHHOE BHIB&HHOM PASHOCTHO NMOTEHLMANOB,
JaugHOe RBJGHHE HE UMEeT CYmMECTBEGHHOIO 3HAUEHUA NpPU M3MepeHUsAxX GCOMbWHUX
Beauqud allgn o HO Ipit MaX allgn , KOU'ZQ 38MEDU NMPOMIBOJATCH HE HAS-
KUX nMpezenax usMepeHult npucopa (3 u I MB), pacoTa NPA TEKAX YCAOBUAX
CTEHOBMTCA NPaKTUUECKK HEBO3MOXHOMH,

SHEWHAAR W3MEPUTENLHEA UGHE NPU ZAHHO{ CXeMe NMPUCTABKK JONXHE OHTh
BCe BpeMs Da3OMKHyTa, NOKA 38MKHYT& TOKOBAs uenb, B NPOTHBHOM Cayyae
B Hee Oyze? OTBETBAATHCA 3apAZHHM TOK, NOX BAUAHMEM KOTODOIO M3MepUTENb-
HHe BIEKTDOAN  NONAPU3IYLTCR.  INEKTDPORNHAH TONAPUSAUAA MOXET B
HECKOJBKO Pa3 NPEeBOCXOMATH MO BeJAWYMHE BHIBAHHYO DA3HOCTH MOTEHIUANOB,
Buecre ¢ BHemHell u3MepuTENBHON menbw 06A3ATENBHO LOJXHA PA3NMHKATHCH
W Uenh KOMOEHCATOP& MOJApUaauuu , YTO BH3NBAETCH Cnenyomed npuunHolk,
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BenHu¥Ha eCTeCTBERHON Pa3HOCTA NOTEHLMANOB aUnc OOHYHO 3HEUHTOJIBHO
npesumaer algpn, # noaroMy saMep allgy CTEHOBATCA BOSMOXHMM TOXBKO
nocne npenBapurTenbHOf KOMIIEHCADUK DUnC . Ecnn xe nocne KOMmeECANMH
sUnc OZHOBPEMEHHO C DA3MUKANMEM HIMOPHTEHLEOR JHHMM (B MOMEHT BKIO-
YeHMR TOKA) 38MKMYTH BXOX NpHCOpa H4 YUSCTKe llefn¥ MOcJ]e KOMIEeHCaropa
NONApU3AUAKA, TO KOMOEHCAUWA CpPa3y HApPymMUTCA M CTPEIKA TaILBAHOMETPA
CMECTHTCA C HYNEBOIO NOJOXEHHA HE BEJUYMHY PazHOCTY NOTEHOHANOB, BBE-
ZeHHOW KOMIteHCATOpOM. [IpM NOJKIOYEHMH H3MEDUTENBHON NUHUM K npudopy
CROBA (B MOMEHT BHKJOYEHHA TOKA) MPOUECC BOCCTAHOBIGHMA KOMIIEHCAINM
4Unc aasyanupyer npomecc ussmenemua allgn .

wa bxod weurumern SCK -1

! - or0skencre kosymarmob
npu  PASOMKHYMN
yarnu A8

pexe = s5/0-80
=

«T

vac, I. CxeMa nmpucTaske K npucdopy CK-I znm namepenuil no MeTOXy BO:

Bﬁ - TymCnep nepexapyenun al-3 ; By - Tyuonep BHINYCHEA
Kii; B, =~ TywuOmep BKINYEHNS TOKA; fn 2 KOMIIEeHCAaTOp Monspn-
aam; K - TyuGnep BKINUGHHA peJe.

EupHoit sudeft nokasaHa cxeMa NPUCTABRM, TOHKOH - SIeMeHTH
cxeMn 3CK-I.

Hyuepamua TyMCnepos B cOOTBeTCTBYET HyMepamMd 3&BOJCKOM
CXeMH, npunaraemoft k npudopy CK-I

Moura® onucaHHOM mpUCTABKM MOKA3AH HA puc, I,
Ormsa napa koHT8KTOB pese (MAM ZBe NMapH, CoeJMHEHHHWE MAPAJIEIBHO)
HCIONB3YyeTCA WA 3aMHKAHUA 4 pasuuKanud auraomel adxau. K aroft nape

KOHTAKTOB NPUCOEMHANT KOHIH NMpPoBOZOB I # 2, [IpOTMBONMOAOXHHE KOHLH
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NpPOBONOB NMOZBOXAT K WTHPAM BUNKY, BKIOYAEMON IO OCHYHO{ cxeMe B XAEMMH
A u B npucopa CK-I, MMepexanueHuf UBMOGDHTEXBROH HEnM OCyNeCTBAANECH O
MOMOmBI XBYX nap ROHT8KTOB. [lozcoeyMHEHMEe X HMM NPOBOJOB IIPOHM3aBOZRT
TAKKM 00pasoOM, YTOOH NIPOBOA 3 NOOYEPENHO KOHTAKTHPOBAJI TO C NPOBOAOM 4
(npy BKIOYEHHOM TOKE), TO ¢ MPOBOZOM S5 (NPH BHKIVYEHHOM TOKe). CBOGOI-
HHE KOHLM NIDOBOZOB 3, 4 M 5 BBOJAT BHYTPH NPHOOPE uepe3 OTBEpCTAE B
Kopinyce, NpenHA3HAYEHHOE IUIA KPOleXHOTO BHHTA, M NOACOEIMHANT X COOT-~
BETCTBYONUM YYacTKaM lemu.

§ 5. OGopyzosanue mia HaseMHHX UCCNEAOBAHW{ M MOFIOTOBKA e€r'0 K pacore

Iins MOHTAXA M3MEPUTENBHHX YCTAHOBOK MOXHO YNOTpPeCJIATH NPOBOKA TeX
X8 MBDOK, YTO W fp# padore MeTOpoM CORNPOTUBAERui, OmHako pia U3roTOB-
JI6HMA TOKOBOH JNMHMM NpeAMOYTUTEIbHEe WMeTh NPOBOXA COJbUWEIO MOoNEpPeyHO-
ro cevenua, fccnepopanus RO MeTOXy BRl MPOBOEAT ¢ OTHOCKTENHHO GONBMAMU
TOKAMH, MO3TOMY K X30XALMA NMDPOBOKOB NpEXBABIAKT MOBHIEHHHE TpeGOBAHUA.
Ha roHOax TOKOBOW JMUHMH IS NOJZKIDYERMA 3NEKTPOZOB DPEKOMEHAYETCH MMETH
KOJIOTKY C HAJIeXHO U30JMPOBAHHHMU T'HE3ZAMH.

InexTpOM pAf NUTAOMEA MMHAM M3rOTOBAANT, KK M OCHYHO, M3 NpyT-—
KOBO{ cranm mMaMmeTpoM I5-20 MM ¥ aIMHOM mpuMepHO 75 cM, K KAZAOMY ajeK-
TPONy S8paHee MOZCO8IMHANT OTPE3OK MIOJUPOBARHHOIO NMPOBONA pAUHON OKOJIO
75 cuM C BUAKOM HA KOHLE NA NOZKAOUEHUR K TOKOBOM ;unuu, YTOOH oCecfe-
YUTH HEOOXOJZMMYN BEeNUYAHY NOAAPU3YOHETO TOKA HA BCEX DasHocax JMHUK
AB, ofuee KOAXYeCTBO NOAPOTOBAEHHHX K PAfOTE 3JIEKTPONOB NONEHO OHTH HE
MeHee ABaMIATM,

B XaueCcTBe M3MEDUTENLHHX 2JNEHTPOJZOB NPUMEHANT MEJHHE HEeNONRPUIYyD-
KKe 3NEKTPOAH 3&8BOZCKOPO M3rOTOBNCHMA, MejHNe CTEDXHM 3TUX 3JIEKTPOZOB
NMOTPYyXEHH B KepaMiyeckue COCYEH, KOTOpHE Nepex padorToll 3amONHANT HACH-
WOHHHM DAcTBOPOM MEZHOTO Kynopoca. LnA NMPUTOTOBAEHUA PACTBOPA XEJNATENB-
HO YNOTPEOAATD XUMHUECKM YMCTHI KYymopoC M qUCTYD ODECHY® BOony, & €ule
Aysque IACTRAAXPOBaHHYW. [Ip4 BHE3Ze B NOJe BCEI'ZA HEOOXOIUMO MMeTH 38—
NECHHEe NapH HenoNfApUa3yomuxcs 3JIeKTPOAOB.,

Ina coxpadHeHUs cTBOMIBEHOCTE COOCTBEHHON 3.7.C. MPUEMHHX 3NEKTPOAOB
88 HUMM JONXEH ONTH cleUuanbHHi yXoA.PacTBop B coCyA8X HYXHO o§HOBAATH

NpUMBPHC 4epe3 Tpoe cyrok.llepen Ted KAk 3aauBarh cBexuli pacTmop, COCYIM
clenyeT THATENLHO NDOMHTE yucTol BOopoH, & MENHHE CTEpHHH OYUCTUTE OT
00pa30BaBmEroca KHaitera. Eca¥ COGCTBEHHAR 3,7.C, 3JNEKTPOJOB BCE K& OKa-
SHBAETCA HeyCTOUYUBOH, peKoMeHIyeTCA HONADHO 3AMKHYTH MX, KOT'7& OH#A He
padorant, # nOrpysurh B COCYF C HACHMEHHHM DaCTBOPOM MEI-
Horo kymopoca. Cocyn roxxeH OHTH WSPOTOBJIEH W3 Marepuana, HE pearupyo-
mero ¢ pecTeopoM (crexnduuuit, aMunMpoBsHHutt u np.). Tlpu aToM napu
37€KTPOAOB HAJNO MOJGUPATH C TAaKUM PACYETOM, YTOOH BeIAUMHA COOCTBEHROH
3.7,C., MERNY HUMU OHJIA MUEMMAIbBHON.

lpu padore ¢ CK-I MCTOUHMKAMH OMTEHAA ZAS TOKOBOM Lend CIyrar
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carapes tana TRIl-69 uau TPMI-29, Koauuecrso darapeil, HeoOXomMoe xmis

paCoTH, 33BHCHT OT Xapeirepa I'€03NeKTPHYECKOTO P8&8pe3a ¥ MBKCHMANBROH

INWHH nUTanmelt avBud, JNA pacoTH NO MeTOXy 3OHIAPOBAHUA C MAKCHMansHof
aavHoR AB-220 M HyEHO MMeTh He MeHee 4~5 Garape#t Tuna I'PMI-69 unu 8-I0
Garapeit Tuma T'PHL-29. BenomoraTemsHoe oGOpPYyZOBaHAE OCTAETCA TAKAM Xe,

KaK ¥ Mp# paGoTe [0 METONYy CONPOTHBIERHH,

§ 6. AmnapaTypa ¥ OGOpPypOBaHME ANA KAPOTAXHHX KCCJNEZOBAHUY

CrBaxuHHHE MCCleyOBaHNf MOTOZOM Bll MOXHO BHIOJHATH C JOCHMU BANA-~
Mu xaporaxuoft annaparypH (pa3CopHHe KapoTaXHHE YCTAHOBKH, IOJyaBTOMA-
THYeCKUEe KapoTaxHHe craHuuu rtuna [IKC # aBTOMaruyeckune KApPOTAXHHE CTAH-
uun runa AJKC).

Ina nasepeduit mo metroxy BIl mpumeHnawr cneuranbHeit yeTHpexaAeKTpPOI-
nuit sonn A 0,04 N 0,04 A 2R ¢ HEeMOoNAPUIYOMMMCS W3MEePUTEIBHUM 3JeKTpo-
7OM KOHCTpyxuuy MUHX u IT,

30H MOHTHDYOT HA OTpEe3Ke TPEeXXAABHOrO WIAHIOBOI'O KAGENA TUna
KTl-2 vny KTH-0,3, zauHoi 3,5-4 M. IneKTPOrH U3TOTOBAAOT U3 CBUHHOBOM
IPOBONOKA MJIK JUCTOBOTO CBUHIA, INEKTPon M ycTaHapi#BAOT HA 30HuE HA
paccTOARKN npAMepro I K OT TOrO KoHUAE, KOTODHE “per K nedexxe. Ha
3JIEKTPOT HaZEBAOT IGOHATOBYD MYGTy = UHMIMKIPAYECKYD TPYOKY, YTONUEHHYD
B cpeymelt gacTd (puc. 2). JMaMETP BHYTPEHHErO OTBEPCTUA TPYOKA HEMHOTO
Onabplile ryaMeTpa Kalend C 3aKDENJIEHHHM H& HeM N3MEDATENBHHM 3JEXTPO7OM,
/A% OCYWECTBJEHXA KOHTEKTA 3NeKTpoza M CO CKBAXUHHOH RMPKOCTBO NO K-
JUIH; pUNECKO! MOBEPXHOCTH yTOAwEHHOU uacTW My{TH NPOCBEDIIEHH CKBO3HHE
pandanpHue OTBEpPCTHA, My(Ty HazeBaNT HA 30HP TAKUM OCpP83OM, UTOGH OT-
BEPCTUA OKa34JACHh HEMOCPEeZCTBEHHO HAx aneKkTporod M, Ha BHemne#t cropoHe
Wy TH pasMemanT HAPalNeNbHO COE]IUHEHHHE TOKOBHE 3NEKTPOIH A a' TAK,
YTOOH OHM DECNONADANNCH CUMMETPUYHO MO 0Ge CTODOHH OT U3MEePATENHHOTO
3neKkTpora. #yTy NPOYHO 3aKPENNANT Ha& Kaseje Beperkoit unu uzonanuoHHOR
neuToil., Bropo#i TOKOBO{ 3neKTPOER B yCTAHABAWBAOT HA 30HAE HA 2 M HUXE
anexrpoza A'.

Y on
& cmr °
et b M =
M= F v
':‘ 200 car

Puc. 2, 30An mnA uaMepenss Bl

lloroouan KOHCTPYKLUMA 30H7& 7ideT BO3MOXHOCTB, C OIHOU CTOpPOHH, NBK=
CHMANBHO COAMBNUTE MeXpy cololl mArawmuit ¥ N3UepPUTENBHHE IneKTporH M,
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cAepoBaTesbRO, NPOM3BOZUTH MBUEDEHKA B OGAACTH HaMCOIBREX naoTHOCTEH
TOKa, 8 C Jpyrofi - He 786T BOBMOAHOCTH 3AGKTPHUECKOMY TOXY NPOXOIMTH
yepea WadepureybHui 3neKTPOR M M OKBSHBATH HA Hero moxfApuUsyovmee roeficr-
BUE,

B ocramsHoNM oCopyropanue npu kaporaxe Bil He ormuyaercsa oT o0opy-
JOBAHUA PNA CTAHAPTHOrO KAPOTAXA,

TAABA I, METO}YKA NOJEBHX HASEMHHX PABEOT

§ 7. Mop#dukaunu ueropa Bll, yCTAHOBKM A1A RONEBHX pasoT
U pasMelleHue TOYEeK HaGagIeHHR

Meron B npuMeHANT KBK B MOJMQUKANUM BEPTUKAIEHOTO JNEKTPUUECKO-
ro sonmiposanua (B33 Bl), Tak ¥ B MOyuduKanuyu sacKTponpod MAMDOBEHHA,
[Ipu MHXEHEPHO-TEONOTHUECKUX HUCCHenOBaHUAX Ooace affexTHBHO ero nphde-
HATH B MOZU(MKALMM 30HIMPOBAHMUA,

Bepruxanbuie 30HMPOBAHUA HeTOpOM BIl ZawT BOIMOXHOCTE CYIMTh 0OG
U3MEHEHUN [IONAPUIANMOHHNX NlapakeTPOB NMOPOX MO BEpPTHKANIM X O IayluHe
3aneraHus O0BEKTOB, XdPAKTEPU3YWMUXCA Pas3HOU NMOAAPM3YEeMOCTHI.

YTroON He HapywaTh OCWEenpuHATON AAs 30HIMPOBAHMKM CXeMH palor, HC-
cneposanus weToroM B33 Bll pexoMeHpzyeTcs BHAONHATHL C OCHuYHON ycraHoB-
xoit WinoMOepxe, COXPaHAA CTAHZ8DTHYY CETH PasHOCOB nurawmelt u npuernoil
JUHKER, XOTA HEKOTOPHE MCCIEZOBATEJ]H MpEeIIOouUTanT YCTHAHOBKY BeRHepa.
llpenenbHAA pNKHA TOKNBOM JNUHMM, KAK MpaBunao, He npepumaer 220-300 u,

llopanox nepexona ¢ o7uoro passoca MN Ha ppyrolfi yroSHee HeCKONB-
KO Wa3MeHu?h, Tax, B Ueaax NMOBHUEHUA MPOU3BOJMTENBHOCTA DasoT, eciu
PECXOKTEHYA MeXny SaMepaMu A OZHMX M TeX K¢ pPA3HOcoB AB Ha aByX cuex-
HuX adHuAX MN HeBearkn, paspellaeTCR OCYWMECTBAATH Nepex0x C ofHOM au-
uus MN  na ppycyo npu orHom passoce AR. dvaepomits  oua pusuose
MN = 50 ¥ upenndraercs HAYUHATE C 5= = 60 w,a He ¢ %E = T10 u, Kax
3TO NPUHATO NP4 MIHCKAHUAX HA TPAHCIOPTE x).

fpn caaGolt mosspusyeMOCTU MOPOT LENAECOOODA3HO BBECTd B CXeMy pa-
00T NONOAHMTENBHO OANY POMEEYTOUHYH npueMuyw annup MN = S5 u, Tepe-
XOX HA HEe ClezyeT OCYWecTBIATH NpH 5= 8 M,

Pasuemenne ¥ rycroTa PA3BENOYHHX TOYEK 3dBUCAT OT NMOCTABIIEHHOI
3anavid. D OOuBWAHCTBE CRyyaeB TOUKM HaOJOJEHAN pPACnoNaranT mo orTjieib—
HuY npod#MnsAM MAM NO paBHOMEpHOH ceTxe,

[IpiueHeHe NpogUAMpOBaHUA MeToznod Bil orpaHMYeHO OTHOCUTENHHO HE-
BHCOKO} ero npoM3BOZATENBHOCTH® NO CPABHEHMOH C NPOJHUINKPOBAHMEM IDYIUMK

x) cu, openux A.M., Pamonora B.A. 3nexTpopasBenxa Np¥ MSHCKAHUAX MUC-
TOYHAKOB XeJNe3HO]OPO¥HOro BopocHacxenun. M., IHUMC Munrparccrpos,
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KeTozuuKM ANEXEHEDHOR PNEXTPOpazde kU,

JiA puGoTH METOROM [pPOJUAMPOBAHUS DEKOMESHIYDTCH CHMMETpHUHHE yCTA~
HOBKM Tuma AMNB 1 ANMNB' B, Jipyrue ycTaHOBKA (yCTAHOBKA CPEJMHHOTO T'pa-
IMEHTA, MANOABHHE YCTAHOBKM M T,A.) HePeHTUOENBHH, TAK K&K MR PaGoTH C
HUMM TPEOYNTCH CJMIKOM NMOWHHE MCTOUHMKK TOK&. BHGOD ONTHMANBHHX PA3HO-
coB AB npov3BOJAT ¢ yUeTOM pemaeMoll IeonOTMYECHON 3ayayMm HA OCHOBAHKHA
PEKOTHOCUMPOBOYHHX 30HMpoBanult, HauGonee 3KOHOMMYHE YETHPEXIONOCHAA
ycranoska ANMNB' B ¢ A' B'=3MN u AB=7MN npu uware, pasxou 2HN, JocTOMHCT-
BO 3TOM yCT4AnOBKY B TOM, 4TO NPK KAXJOM HOBOM €€ MOJOKEHWH JNBa [pPEeXHAX
3uacunetind A' ¥ B MOPYT GNTH MCMOALIOBAHH BTOPUYHO Y3 COOTBETCTBEHHO B
xayecyse 3azeunenuit A u B', 310 uMeer GoiBmOE MPAKTHYECKOE 3HAUEHHE B
CNOXHHX YCJIOBMAX 3a3eMneHus. [podunu OpPMEHTHUPYWT BKPECT NpPOCTHPBHMUA
HCCne ryedoro oo0bexra,

§ 6. MponasozcTrRn paGoT Meropom BO3 Bll ¢ mpuGopou CK-I

BepTuKanbHue 3I0HAMPOBAHKA MerosoM Bl (B33 BIl) BHMOAHAOT COBMECTHO
C BEPTUKENBHHMH 30HMMPOBAHUAMNM METONOM comporusneHuit (B33 pyx ). OcHOB~
HHEe 3JIEMEHTH CXeMH paloT ABIANTCA OOHWMMU i OCOUX METORNOB. L A3MO=
pennit mo Meroxy Bil B CXeMy ZONORKUTENLRO BROZRT NMmL NpucreBry BIl,
floproToBUTEMEHHE ONMEpAUMA OCTANTCA TEMH X6, UTO A OpPH MBMEDPEHUAX NO
Metoxy B33 pK . TOMBKO 0CO00€ BHAMSHHE YACNANT KAYECTBY 3a3eMNeHui
APHEMHHX JJEKTPOZOB, OT COCTORHAA KOTOPHX CYMECTBEHHO 38BACKT TOYHOOTH
K OHCTPOTA M3MEpEHWM. SNEeKTPORH MOMEmMawT B CBEXSBHDHTHE NYHKK A CBEpXy
fII0THO yTpaMOoBuBawT 3eMaclh, Ecad noups cyxas, 3ednw B NYHKAX CIErKa
YBNAXHART .,

LA nony4eHUA Bcex HeOGXOIMMNX ZBHRHX HA KaXpoM pasHoce AB ofpe-
ZENAHT BH3BAHAYW DA3HOCTE noreuuuanoanl)en B Pa3HRE MOMEHTH BDEGMEHH
nocAe OTHANYEHHA TOKA, NPUNOEECHHOE Hanpxxenuealan # CHNY MOAAPH~
3ypmero ToRa J .

B nepByo Oueperh M3MEPADT AUBn . llepez Hayanou 3aMepa Ha nepe-
Kaoyarese 4yBCTBMTENbHOCTEl rairkBaHoMerpa npubopa CK-I ycranasnupap?
Hy=EEHHl npenen uaMepeHuil 1 KOMIEHCHDPYDT €CTECTBEHEY® DPA3BOCTh IOTEHHHA~
0B ALJnC . [ipd nepeoM Da3HoCe TOKOBOH NUHMA ZNA NPABMABHOTO BHGOpA
paoouelt WyBCTBATENBHOCTH NPOM3BOJAT MPOGHOS K3MEepeHMe AUan » YTOOH
YCTEHOBUTH NPAMEPHHA HODHJIOK €€ BeJMyMHH. [Ip¥ nocre;ywmux pasHocax
NOPAIOK BENAYMHH AUBn OOHYHO NIE€TKO NperycMoTpeTs, U B BHOOpE mpe-~
Zena usMepeHuil He BoauuKaer 3aTpyzHenn#t, Yame BCero UaMepeHMA BEIYT
na nperenax 10 ¥ 3 wsn, TMonp3oBarbch nperenoM I MB DPEKOMEHIYETCA JUMB
B Kpaiiied ciayyue,

llpn KoMIEHCanuK AUnc CTpeIKy TaybBAHOMETpa ClexyeT BHBOIMTH
He Ha HyAb, 4 HA OPHO 43 OGnuxalfumx X HyJAO NEAHX fencHUil mraan (Hanpw-
uep 0,2; 0,5 n I M Ha npezenax maMepenufi I; 3 u I0 cooTRETCTBEKHO),
KOTOPOE YCJOBHO RPUHHMASTCH 34 HyiaeBoe ¥ o0CO3HAYEETCH AUS . 310 CBA~
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3dHO C TeM, 4YTO pake NP THATENABHOM YXOJZ€ 38 HPHEMHHME JXeKTDOZaMH 24
BPGMA [pONYCKAalidA 38DPHLIOrO YOKY BeidYMHE MX COOCTBOHHO: 3.A.C. HECKOXDB~-
KO NelfeTCA U B WTOlEe UMEEeT MECTO CrBAUP MyJIR orcuera, {Ipakruyecku 3a-
nac nopamka 0,5 MB LORHO CUUTATH JNOCTATOUHHM, YTOOH HOBOE HONOREHHE
Hysa OCTABAJOCH B NpeaenaX WKamw rarbeaHouerpa.

Hax romsko alpc CKOM[IEHCAPOBAHA, BKAWYUNT KAOY Dele NPUCTABKU
(c«. pue, I) W OnHOBPEUEHHO HAKMUAKT HYCKOBYO CTPENKY CEKyHJOMepa.
folTaKTH TOKOBOI ilenu 3UMHKANTCR, W TOK HAYAHAET MOCTYNaTh B 3EMIO,

3upAnKa Cpez NporoJxaecTcsa ¢ i, llo HoTeyenn.t 2 LI
KAOY peie pa3smuKawT., TOKOBas Lenk B 3TOT MOMEHT PA3pPHBAETCR, & M3Mepd=
TCAbHAR - MOJKnoyaercd K Bxory npudopa CK~I. Crpenra raapBaioMeTpa
O, BAMAHUEM BH3BUHHOW PA3HOCTH NMOTEHUMEJOB PE3KO OTUNOHAETCA BIPABO
JO ONpCJEJICHHOTO JeNleHWA, & 34Te., NMOCTENEHHO 3umepnAAd IBUXEHUe, BO3-
BPamMACTCH I HYJEBOMY nonoxeHuw. OnepaTop oTMevaeT NOJO:GHAE CTPEIKH,
COOTBETCTBYJIEC €€ HAKCUUMANBHOMY OTK/ACHEHWO, i MOTOM MNEPAOTAYECKU [MpPO=-
A3BOJMT OTCUETH N 1@ WKajne ralbLAHOMCTPa MO kNepe yOuBaHMA PA3HOCTH
MOTCHIAANOB,

Eropo#t oTucT OCpYT uepe3 5 CEK NOcje pa3puBa TOKOBOW Uend, Tpe-
4. - 4epes, I5 ceKk, [uliee OTCUETH CHJAMAWT NOGCJEJOBATE/NLUO, Uepe3 Kak-
mic I> cex, 70 NOJTHOIO YCHOKOEHUA CTPEJKH, MOMEHT OCTAHOBKU CTPCIKH
T urcupywor B RypHane. lelieHuMe, HA KOTOPOM CTpPENKa OCTAHOBUAACH,
IIPMHHMEIT 3d HOBOE 3HAYEHite HYNR AUS . Lnn mepexora OT NOJYVEHHHX
TAMHHX 1 3HaUEGHUAM AUBn BEJIUYMHY HYNeBOJ DU3HOCTU NMOTEHLUUJIOB AUg
BUNMTAOT M3 BCEX OTCUETOB N, B3ATHX ONepaTopoM. Tax Kax npa paborte
¢ ppucTasKkoii Bll Bpewa, npowenmee ¢ MOMEHTA BUKJIJUEHMA TOKA IO [EPBOTO
orcuerTa, TOYIO .eil3BECTHO, MAKCUMANBHYK BEJIMUMHY BH3BAHHON PA3HOCTY
NOTEHWaJI0B B 3TOM Cayuae YCJOBHO 0GO3HAYaOT AUBHO .

fIpy HaGnLpeHAN 34 COANOM AUBn caepyer #30erarth nepexo - ¢
O7HOTO Npepena v3MepeHuil na ppyroil., ECHn NepBOHAYANBHOE OTKAOHCHAC
CTPeJNKil OKA3aJOCh OUYEHb HE3HAYHTENBHHM [0 CPUBHEHVD C OXWJNAEMEHM, TO
Jyyme CHOBA IIOJHOCTH ¢ NOBTODUTH 3auep, nepelira Ha uenpuuil nperen uade-
peuaft,

Ecau ¢rBar Hyna npeBwmaeT aonycTUMnil, HO CTpenaxa Ha HOBOM HyJe
CTOMT yCTo:luilBO, C;BUI' MOXHO PACCWATPUBATE KAK CAYyYaliHOCTH, M 3aMED
nopropserci. Ho B pApe cayvuaes CoOCTBEHHAA 3.A.C. 3JEKTPOZOB OKAa3HBA-
ercfl  HeycTOiHuMBON, BCIEZCTBME YErO B NPOUECCE M3MEDPEHH HYyJb OTCYETa
384€THO CROJA3EET, UTO 3aTPYZHAET €ro OonpereicHue. JHOTZA YCTPAHUTh 3TO
fIBNOHUE WOXHO 3AUHKAHUEW HAKOPOTHO MpACLHO{l Lemyt BO BPEMA MOATrOTOBKH
K 3uMepy Hua JuHHOM pu3HOCe (DPa3MOTKM TOKOBOH AUHMi, 340MEKY TOKOBHX
anexTpPoOros W T.x.). Ecau aro He MouMoraeT, PEKCWEHIYETCA OJHOBPEMEHHO
YCTYHOBUTD JZBC NPHEMHHE JIMHW/A C PA3HHMY MapaMid HENOJNADHIYOUUXCA 3JSKT-
POOB 4 NMONBIOBATHCA UMM MonepeMerHo. OpHaKO NpU 3TOM CHAENYyeT WUMETH B
LUXY, UTO BO Bpems pacoTH C OJHOM W3 nap IASHTPOZOB APYTyw Napy HU B
KOeM cJiyuae Hesp3d 3dK0opayuBaTh BO M3lexaHue MPOXOKIEHUA 4Yepe3 Hee
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OOABUOTO NONAPA3YLHETO TOKY.

Ecns B peayapTare NPUHATHX MED BCe Xe He YNEeTCHA (OJHOCTHD JNUKBU-
FADOBATH CIOM3AHAE HyAd, TO €T0 HAXOTAT MPUCANEEKHO, YAABIMBAR MOMEHT,
KOrpa CTpesié nepectTaeT OWYTAMO 3aMEeATH CBOM XOI ¥ HAUWHAET nepersi-
TaThCA NMOYT. paBHOLEPHO,

{locne 43iepeHUR AUBn onpe pensoT AUHP , NpUUEHAR Te Ke INpaBh-
Aa, 4TO i npat sadepe Al Bo Bpexs copewuy B33 P" . Xnou npacTasxu npH
3TOM CTABAT B NOJIOYEHHE, COOTBETCTBYOUEE DABOMKHYTOH TOKOBOMW ueni, a
TOh LKJQUaIT, KaK Bcerps, TyuOaspoM B, npudopa X'K-I (cm, puc. I).
3areM 43MepAOT CUNy TOKE,

JAA MODUOCHMA HAMeFHOCTH 3dNCPOB BO BCEX COMHMTENLHHX CAY4aAX, B
OCOCCHHOCTD 1P\ HeyBEepPEHHOM OTCUETE HYAA, HEOOXCAMO BEIONHATH KOHT-
POJLBHUE #3depeHiin, LOOWBAACH, YTOOW PACXOXZEHWA KEXAYy NOAYUYSHHHMU AuH~
Husy He npeBuwany I0%,

Ha OCHOBEe DHMOJNHEHHWX A3MepeHUl mnA Kaxporo pasHoca BHYUCIART
3HBUCHHA Py ; q.(=.~:lég%100% i ux=%g_gg_:“ .

Mocrpoen.te # oGpuGorky kpushx  allgn ™= f(f) IPOU3BBOTAT B Kaue-
PAJBHHX YCIOBAAX.

flocne TOro Kak 3&8KOHYEHH BCE BHUUCAEHMA W pPE3yABTATH HAOMOmeHUl
HaHeCeHu Ha TIpayyKi, ONEpaTop raeT KOMBHEY O NMepexoye K CAcayoleMy pas-
Hocy AB,

C ymendyenJes pnvHe AB, 70 nepexora Ha nocaexyomyw muuxo MN
MOCTENEHKO YBEJAUMBANT YUCAC INEKTPOrOB B TOKOBOHl uemu (0T oyHOro no
TECAT.] HA KAXTOM KOHLE) ¥ CHANY IOARPU3YOWEro TOKA (0T HECKONBHUX C&
ro 1,5-¢ a).

§ 9. NposssorcTeo pagor no Merory B33 Bl ¢ annaparypoli BI0-62

lipureHenne annaparypu BlO-6Z cnocoGCTByeT 3HAYUTENHHOMY NOBHIEHMD
NMpoU3BOFITENBHOCTH TPYZ4 K B DAXE CAYYaeB paET BO3MOXHOCTD MOJIYUATh
HajexHuUE PE3YyNBTATH JaXKEe B YCJHOBUAX 3aMETHHX MPOMHIUIEHHHX NOMeX. Mc-
C/enoBanAsi OKA3HBAWTCH OCOGEHHO 3((EXTHUBHHMM, KOT'NE W3MEDeHUs B DoEdMe
IAATENRHON (ABYXMAHYTHOW) 38DAIKM CpeTH KOMOMHUDYOT C M3MEDEHUAMU B
per.lie KpPUTKOMEPUOFHHX DPA3HONOMNADHHX UMAYIBCOB, PalMOHANBHOE cOYeTaHue
ZByX BHIOB 34pAIKN [O3BOJSET NMOJYUHTDH MPAKTUYECKS TaKy©® Xe WH(OpMauun
0 paspessc, YTO ¥ NPY IBYXMUHYTHOW 3apAsKe, HO ¢ ueHbumeldl zarparolt Bpe-
ueHs,

Peaymprarh HCcaezOBaHM, NPOBEREHHHX B DEEMMe Da3HOHOJADHOH aapAn-
K, MCMONB3YOT LA OmperesieRUA TAYOUH 3aNeraHNA ¥ MONHOCTEH OT AENBHHX
C;I0ch, HO OHM HE HCEernd FawT NOJHOE NpPeLCTABJIEHNWE O XapaKTepe I'E0dNeKT-
PHYECKOI'0 pa3pesa, JaHHMe HAOMOZEHUL, BHMOJHEHHMX C zaAMTeNbHON 3apra~
Koli, TOMOJHAAT ¥ YTOYHANT 3TH CBEJEHUA M JAa0T BO3MORHOCTE 0oijleé yBepeH-—
HL CYyFiTh O RITONOCMYECKUX CBOHCTBAX TOPHHX MOPOZ.
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OcHOoBHOM 0O0BEM MCCHEOBAHHI BHNOJNHALT B DPEXMME KPATHOBPEMEhHHX
PA3HOMOAAPHEX MMIIyABCOB, R Kaxzoro pasHocd AB HaxozaT P“ , 8 TaKxs
Tx ¥ Gx , COOTBETCTBYyOWME KpaTkoppeMeruoll sapsizxe, ¥4 cTpoRT rpadu-
KM 38BMCHMOCTU KaxiOro I8paMerTpa OT [OoAyPasHOCA muravwei NUHMU,

HccneroBanua B peXuME JIATEJBHHX OZHOMOJNADHHX UMAYJBCOB IIpUYpOUH-—
BAWT TOJBKO K TeM PasHoCaM, KOTOPHE OTBEYANT SCHUMATOTHMYECKUMN 3IHUAUEHUAM
Tx 76,1 B o 9 HAM UX XapaXTeDHHM TOYKaM, KOPJZa Te03NeKTPUYECKUe Io=-
PH3OHTH MMENT M&NY© MOUHOCTH. JAA KAXJOr0 M3 3THX PU3HOCOB JONOJHATETH-
HO monyvanT T, M Oy 4 NOJHYO KDUBY cnaza AUBn . OTBCYAIUUE
1,ap = 2 u¥MH, [lonyyeyHHe ZAHHHe JKCTPANOJMPYHOT HA BCO MOWHOCTH TODH-—
30HTOB, BHZEGACHHNX NGO USMEDEHHAM B DEEMME DA3HONOJNADHHX WUMIYABCOX,

Cxeusa BHewrux uUene# npx apoussoycrse B33 Bl co craunuel BlNO-62
ocraerca Taxoif ze, uTo M ¢ mpudopod ICK-I., CoepuHEHHA Mexpy COOOu OT~
JETBHNX Y3JI0B annapartypH, NOArOTOBKA UX X pacoTe M BCe HEOGXOJMMHE BKAQ=
YEHUA OCYMECTBAAKNT B COOTBETCTBUM C MHCTDYKuuel, Npunuracuoi x cranuuu,

Ecnv HaGlIOneHWs NPOBOAAT B PexXuile PA3HOMOMIAPHHX UMNyNBCOB, TO 34
UCKOMY® BeJMYUHY BH3BAauHON pasuocty moreHiwuanos algp PAHAMEWT Cpe A=
Hee 3 ZByX OTCUETOB n , COOTBETCTBYKUWX TOKOBHM UMAYABCEM pasHofi
nonaprocTH, YTOOW HalT® oy , NOCIE KAXJOTO TOKOBOTO MMNYABCA Olpere-
nApT rBa 3nauenua allgn AUBnqs, u algp,, . llepsas BeauuuHa oTse-
yaeT MKCUMANBHOMY OTKAOHEHWX CTPEnKW rallbBaxnoueTpa, & BTOpPAR - NOJAO-
HCHUI CTPEJK¥ B MOMEHT Du3MHKAHAA M3MepUTeabHONW Henu. llepey Havasom
HaCnopeHull oCluHO NPONYCKANT HECKOJBKO TOKOBHX MMIYALCOB B OMMEaHUM
cTadun¥3an oTcYeToB,

llpn padore B pemume AIMTENbHOI 3apArkK Cbeuxa snaueHall algp
HOMEeT MPOU3IBOIUTHECA IBYMA HYTALU: NUCO nyTeM B3ATHA OTIENBUHX OTCYETOB
B NpOLECCES HENPEPHBHOTO HAONMIEHWA 3a CNAjCM BH3BAHHOL pA3HOCT4 NOTEH—
iNEN0B, K&K W Mpn padoTe C npaACTHBKOi BM, nMO0 nyTem sarepEry u yukca-
U4 HE TalbBaHOMETPE IMCHPETHMX OTCYeTOB abllgny , MRIyDPOISHHLX K ofpe-
AC/leHus HOMEHTAN BpeMeRrt, Kpuuys yOusanua algp  »C 3peueny :oxuc
TaK¥e 38MUCHBATE HA (O0TOOYUAre OCLUMAOIpayOK,

Onperexene alpgp ¢ nowouso annmapaTypd Bl7-62 1poiu3Bo;ilTcA TaK
¥e, Kax ¢ npuoopou ICK-Il. Bemiyuana J HAaXozuTCA MO CTPCJOYHONY [1DU-~
6opy B TOKOB # Uemi.

§ IO, Mpo:i3BOZCTBO PaloT mpH NPOfMIUPOBAHUM MEeTOZOM B

[Ip® mpodunnposanni MeTozou Bl Texnoiorus pasor 4 MOPAOK U3Mepe-
HUll Ha TOUKe COXPAHAWTCA B OCHOBHOL TAKAMUM Xe, KAK ¥ OPU NPOU3BOJCTBE
B33 Bll, # 3apdcAT A4mb OT THNA M3MepPUTENHHON ammapaTyp.

B pesayapTaTeé 4CCAEXOBAHUA B KaXNOM NYHKTe MOMYYyawT TPY Napaserpas
PK ’ TIK u Oy .

EBeau npo{uuanpoBanite BeneTcAa ¢ Nodompk npuoopa ICK-I ¥ npucrasku
Bll, T0 zAR COXpaueHds BpeMeHK, HEeoOXOPMMOI0 JNA BHRO/AHEHMUA HaGALpeHul
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HY TOUKE, MOFHO BHECTH HEKOTOpHe YNpOmeH#us B mposecc uaMepenuli. llpexpe
BCET'O CJEIYGT yMeHbEMTH BPEMA 3apATKA Mopoyd (mo I MuH nau Iaxe Ao
30 cex). Ecau nocie OTKIOHEHWS CTpeska ycTOHUMBO BO3BpauaeTCA B MepBO-
HaYaNbHOe MONOXerKHe (K HYJH OTCUYETOB), TO MOXHO OTDUHUUATHCA NPH U3Me-
PEHUAX NAWB JIBYMA NEDPBLMM OTCUETHMW M He JOXMJATBCA KAXIHi pu3s BO3Bpa-
dEHU CTPEeNKM ranbLaHoMeTpa Ha Hyns. Hynp OTCUETOB B FAHHOM cCryyae
YyZOCHO COBMENATb C HyJcM IanbBaHOMETpPE. YCTOWUMBOCTD HYJR HEOGXO;uMO
NepUCIMUECKH KOHTPCARPOBATE,

Hor;a npu npodunupoBaHMY B KayeCcTBe N3MEPUTENLHOW almapaTypH pu-
uenaeTcR cranuun BlO-67, vaMepeHud DPeKOMEHTYETCR NPOBOZUTL TONBKO B
per UNe PABHONONEPHUX MMITYJBCOB.

& II. Odopuner.e pesaynbTATOBR HaONRNEHM

PesynbraT HaJALAeHu[d 3aHOCRTCA B noneBde Kypuanu: B3Y sl npu uc-
CACAOBAHUAX B pe¥uMe pasHonoaapuo#h 3apazum c¢pepu; B33 Bl npu ucciepo-
B3HUAX D poEMMe INUTeNbHOR 3apANKM Cpell; 3nekrpollpo AIMpoBaHUA Bl npu
pajoTe B pex¥Me AIATENbHON 3apAAKM cpelily eKTponpopuaupopanss Bl npu
paioTe B LERUME DABHOMOIAPHO!U 3ApAAKM CpCHLl.

XY PHAs B33 Bl

NpM MCCNELOBAHUAX B DERiMe DA3HONOJAADHOR 38pAMKKA Cpe s

B23 ke
Y4yacToK paGor Dara
AnnapaTypa Hayano pacor
florozna Kowen paoor
{loBepxHOCTHRY MOKPOB Oneparop
Buuucantexs
%Q MN, | K falne, |3, ) n Jasnganenplang pa | T | oo} GBS
M|l N MB ca MB MB |uMB| MB JoMM] %
5 12.0 4 22l1.5 13
311 |2,75 ] 800 | I00 s I2 T 4 '
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§ I2. Cocrap paGouell Gpuraym

B cocTup Opuram npu padore no Merony B33 Bll Bxomir: oneparop,
BHUMCHHUTENs X TPoe padouux, [Ipn NpoduAKPOBEBHUM YHUCJO PACOUYMX YyBENHYK-
B4eTCA 1O IIATH,

Unexn Gpuragu uMewT ciezyouue o0asudHocrd, Omeparop codupaer cxe-
Ky paloT M TPOU3BOIMT HACHOAEHMA C H3UEpHTENBHOW annaparypoft. Buuucau~
Teab BEJCT 3amic¥ B XypHane, JelldeT BHUKCICHUR M CTPOUT nojesHe rpafu-
K. PaGouMe OCCAYXRMBAKT UESHTD W KOHUH nurTavEed iIUEWM, yCTAHABAABAKT
3NEKTPON, DE3MATHRBAOT W CMATHBADT NPOBOAB M NIEDEHOCAT O00QPYZOBAHKE C
TOYKH HA TOYKY. [IpOM3BOIMTENLHOCTH pACOT 34BHCHT OT xapanrTepa H3ydae-
UOTO I'e03NEKTPUYECKOr0 pa3pessd, KAaTerOPHM MEeCTHOCTH, yCaomuil sazeune-
Hufl, CTAOMNBHOCTH COOCTBEHHOR 3.A.C, NPUEMHHX 3JEKTPONOB, HANKYMA
NPOMHINIEHHHX NOMEX, MAKCHMANBHOR AMMHH NHTanmef AMHUM U THUIA NMpUMeHAe-
Mo{ amnapaTypu. B 3aBACUMOCTY OT W3MEHEHUA 3THX ycnosull HopMa BHpaloT-
K4u B33 BN komesnerca or 1,5 A0 5 TOYEK B CMEHY.

§ 13, lipasuna TeXHUKX® (e30NBCHOCTH

ilccnepopantn ueroyon Bl RpOBOZATCA C OTHOGUTEAbHO OO/BMUMH TOK&-
g (ro I,5 - 24), N03TOMY OOCHYRMBzOWA/A 1€PCOHAN JOAXEH COGANAATD He-
00XOTdHe uepH NMPenoCTOPORHOCTM B COOTBETCTBMM C peMcTByoumums "EmMHu~
N TP4dBANANM TEXHAKK (e30N8CHOCTU RPU rPeonoropasBepONHHX padoTax".
Kpose T0OP0, HAuaALHMK OTPADA AEPEn Hauanoum pasoT JOJKEH [POBECTH MH-
CTPYRTAX NO TExlUKe (E30NIACHOCTY W O3HBKOMMTD NMEPCOHAN CO cueuuduxol
padoT no umetoyy BIL.

{lposora M RPUOOPH, Yyepe3 KOTOPHE MPOXORUT INEKTPUYCCKUA TOK,
ZONXHN MNETH XOpOolyiw M30JALUL. BCEe NepexopHHe COeIMHEHUA ¥ KOHTAKTH
TOKOBO! uenu podkHH OHTE RAZEXHH BO M30exanue ciyyallHoro MecTHOro
pazpHBa Uen® Ha OTJeNbHHX YUdaCTKax, WCTOUHMKM NUTAHUR 00A3ATENBHO
BOJNEMH PacNOXUrdThCA Ha DPE3UHOBHX KOBpPUKaX, Ha BepXHOX Y4CTE TOKOBHX
3NEKTPONOB HaneBANTCH pe3nlioBhe TPYyOKH,

[Ipy noacoepMHeHUU IACKTPOZOB K TOKOBONK AUHMM PACOUNE HE JOJNXHH
KacaTbCA OTOJEeHhHX yacTeli CXeMu.

BraoueHue UCTOUHMKA TOKA HPOU3BOJMTCA TOJBKO ROCJIE MOJYYEHUA CO-
OOWeHUA ¢ KORLOB nurapmeld nund¥ 00 OkOHVARMM omepauuil mo ocyuectrie-
HUD 3azeusncrull, lleper BKRIWYEHMEM TOKA ONepaTOp jaeT CUTHaX, [OCHe Ye-
I'0 padoune FOAXHHE OTOHTH He eHee yed Ha 2 M or 3aseuneHuli. [lo okoH-
YaHUA 3aMEeP8 TBKXE PESTCHA CUTHAN HA KOHLH C yKa3aHUeM X&DaKTepa no-
snepyoueil onepanuq. [Ipu Conpumx pasHOCHX murawueil AMHUM, KOIZu KOMAH-
lla ONlepaTOpPa yX& HE CJHNH4, CUTHANUBAUMA OCYWECTBAAETCHA C MOMOWBD Te-
1ed.0HOB UnU MeradoHOB.

{locTopoHHME AuLE BO BpPEMA v3MepeHUl He ZONYCKAWNTCA K yCTHHOBKE.

llepconar, oGCAYEMBAOWAA KOHUH NMTAOUCH AUHMY ¥ Beranuuit BKnvue-
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KueMd MCTOYHMKOB NMUTAHUMA W OTEJIbHHX 3JieMEHTOB TOKOBOM Lenu, nOJAREH
ORTH CHAOXKEH PE3IUHOBHMM MNepuaTKaM#, 8 B CHPY® NOT'ONYy T4KRE DE3UHOBHMHU

canorauu.

TuABA IY. METOLMIA CKBAXMHHHX MCCJELOBAHMD

§ I4. {lpou3BOZCTBO paloT C MOJYABTOMATAYECHKOH HaporaxHoit anmaparypoh

Meron Bl B CKBaXMHHOM BADUEHTE BCEPNd NPUMEHAETCA B HOMIJEKCE C

MeTOndaMy CTaHAaPTHOTO KapoTaxa,

Cxexa usMepenuli mo Meropy Bll ¢ nosyapTOMarMyecKod RapoTaxHoR am~
naparypoll nokasanwa Ha puc, 3. [lepexJwyeHne TOHKOBOW U MaMepUTENBHOH UE—
neyf npousBoIMTCA NMpM NMOMOMM nyJjabcaropa, [Ipn BpaweHuy NyrAbCaTopa B TE-
4YeHue nonyoGopoTa €ro KOJAJNEKTOpa B TOKOBYO LENb [OCTYN&ET 3JeKTpHYec—
Kt TOK. W3MepUTeNBHAA Uenb MpY 3TOU pasOMKHYTa, BO EpEMA cuiie pyoiero
NOJyoOOpOTa UeNb TOKA P43UNKEBTCH, U M3MEPUTEJIbHHE 3JIKTDOIH [1OJKI0Ya=
©OTCA K MOTEHUUOMETDY, CMADEHHOMY C NMOMYABTOMATUYECKUM LeI'MCTPATOPOM.
Yro0H OQecneyuTs MTCHOBEHHHU Pa3PHB TOKOBO(l Ueny, MCKPOracAuue KOHAeH-

CATOPH NpeNBapUTEIbHO OTKAOYANT OT MyJBCATOPA,

-7

v
/ v
/ v
7
2 ! b A
M
4 J"é“A'
7 4
2
V,
/ 8
A v

Puc.3, Cxema uamepenuit Bl B ckBaxune
20

Ipt rBUREHUN 30H-
Ja MO CKBYXiHE onepa-
TOp PeTUCTPUPYET HU3-
MEHEHUA PasHocTH No-
TEHHUEN0B, CHUMAELOi
C NpUEMHHX 3JEeKTPOJZOB.
EcrecrBeHHana pasHOCTH
norexnuanos alpc
HE OTZEeJAAETCA Npu Uz~
Mepenuax or algy .
[loaroMy Ha mmarpasue
{MKCUDYOT CYMMADHY®
Beauarky algp +aUpc
Xora mapuamuu slUpc B
GOABUMHCTRE CJIYyYaen
OHBAKT MHOT'O M@Hbme,
yeM mapumauux algn
BCE Xe Xdpaxrep G-
§epeRUMAnNI IMADPUMME
MOXEeT OHTH HENpPaBUAB=-
HO MCTONKOBAH Oe3
yuera usmeHenuit alpe -
llnA ACKIDYECHUA BAUA-



nun usuenenuit alUpc , ° T@KEe B UENAX KOHTPOJNS OCHYHO SAMMCHBALT NBO

muarpauu, flopsyn muarpe uy (  slgp. + sl ) cuumawr, Korpa
8NeKTPOA A NMOZCOEIMHER K NOJOXATONHHOMY NMOJNCY ICTOUHHMKE TOXA, BTOPYD
( algn-  + alpc ) - & oTpuyarempHoM, Kposme TOro, peractpi-

DPyoT OTHEABHO KPUBYD aUﬂc, . Bce Tpu KpuBWe, KAK DPaBANO, SANHCHBALT
B OPHOM % TOM %o Macutade I2,5 mB B I cu.

Cina nonApU3yomMEro TOK! BHOAPAETCA B 3BBUCMMOCTM OT xapawrepa
Te0JIOTHYECKOT0 paspesa U oOWYHo HAXOmMTcs B npspesgx ot 100 pmo S00 ua

Juir mepBux TOuSK xaxmofl pUdrpaMMi, KOrpa SOHX HEXORUTCH Hu 8aooe,
00A387e/BHO OfPOJBIANT 3HAYEHUE HAYGIBHON KOMIEHCAUUM NMpDY BWBEZEHHOM
HOMIIORCATOPE MONADUBALUUK, SuTeM KEDEHZAM DPOPUCTPATOPS CNBUIADT HA ce-
pemMHy zuarpaMunofl JeHTH, CTPENKY PansBAHOMETPA C NOMONBX Koumedcaropa
HONAPHBANMN BHBOJAT HE HYND 4 HAYUHEDT MOnBEM 30HZA C OXHOBPEMEHHOR
38nUCEw coormercTBywiled KpUBOR, Inm KOHEUHOH TOUKM I, «PPAMMH HAXOTRT
BOAKYMHY KOHEYHOR KOMNOHCALMK.

llo oxOHuAHUM pePMCTPallM4 JMArDAMM JUIA XBPEKTEDHHX HMHTEDPBAJNOB DAas-
pesa ycTaHABIMBANT 3ABMUCUMOCTH AUsn OT CUAH MOJADUIYOAEGTO TOKB
J. 35TO OCYMECTBIRWI TAK: 3JOHX CMYCKANT HA HYXHYR TAYOUHY, O~
pencupypr alpc . BKIOWANT TOK ¥ 3aTEM CHAMBHT ¢ NOTEHUMOMOTPE SHa-
venun  algy OpY MOCJNEeROBATENLHOM M3MEHEHMH TOK& OT Hyas jno 250->00ua
X B ofparHou Hampasneuuu, [lOTOL MEHANT [ONAPHOCTH TOKA, ¥ ONEpaLUL HO-
BTODROT. [pOMEEyTH BpEMEHN MERIy 3uMEPBME COXPAHANT NOOTOAHHHMY,

§ I5, NpouasoxcTBO padoT ¢ aBTOMATUYECKOW Kaporamiod cranuded AJKC-900

llp padore nmo ueroxmy BH ¢o crarnuedl A3KC-900 cxems uamepeuult ocra-
oTCA TOR %e, 970 i A NOXYABTOMATHYECHON KaporTaxHo#f ycraHorku, COoOT-
BEICTBEEHD B CXEMY BHYTDeHHMX coemHeHMP annapaTypd BHOCRT HEKOTODUE
uaueHeHuA . Tlopapox uaMeperull noaHocTEO COXpaHfeTCA taKuM xe. [HOomroTOB-
Ky CTAHUMM ¥ WCCNEZOBAHUAM, HEOGXOZMMHE BHIOUBHUA HA ANNAapPaTYPHNX CTCH~
28X ¥ YCTaHOBAEHHE BUODEHHOI'O MacmTala 3&MUCH NIPOUIBOIAT B COOTBETCT~
BUN C BHCTDYKOMEH 110 BKCMAyaTallMs CTEHLUKL A3HC-900. AnnapaTyps
ASKC-900 nossonfer JOUOJIHATONBHO PEl'MCTPUPOBATH B OTIEJBHMX TOUKHX Pad-
pesa usweneuns alp; Bo Bpewenn B Bupe menpepusuux kpusux aUgn=f(t).

Cnocod HeNpepHBHOH PerucTpaiMd  OCHOBAH HE MCHONB3O-
BEHHE IVIA ZBWXCHUA OYMATd ACHTOMPOTAXHOLO MeX8HW3MA MDY HenoABUXHOM
8OHZE.

Hopapox wsmepenitil caezyomuit, CHavans yoTaMaBARBALT HB NylbTe Npe-
JeN ¥3M6PCHUH, COOTBETLTBYNUU)l BHODuHHOMY M&CWTAGY SAMMCH. Jared npu
BPANANLEMCH NYARCATOPE KuPBUAAUN PBLUGTPATOPE BHBOJAT O MOMOWBD KOMIeHw
catopa nonApusaunuu » NONOXOHMe, OAU3KOe K HyAW. IMA {uxcuuu¥ Broro no-
JIOXEHUA, XOTOPOE MPUHUKBE1CA JONOBHO 88 HYNEBOE, RIOT HECONBUYD Opo-
TABKY OyMard. [locne BKIOW&HWA TOKE, NOCTENEHHO YBEAWYMBAUA e1'0, AOOUES-~
KTCH CMEUeHMA KAapaHjaliu CAMONHCIUA B KpulHee NpPaBOS NONOXGHWE Hd&IPaM-
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MH, UTOGH HONYYATH MBKCHMATNBHO BogMom#oe anavenue algn , HOTOpOS
MORHO 3aperucTpMUpOBaTs Ha JIEHTE NpPU AAHHOR UYBCTBATSIBHOCTH K3NEepeHHUH,
AR OTMETXH 3TOTO NMONOREHHA BHJIDNAVT JEHTONPOTARHNI MeX8HHSM H CHOBA
HEMHCTO MPOTATMBANT OyMary, 3dTeM TOK BHKINYAWT, M KapaHzam caMoupncia
FAYUHEET 3aNMCHBATL NpOLecC M3MEeHeHUS AUBn BO BPEMEHH,

MacmTal mKaJH BPEMEHM 3aBUCHT OT CKOPOCTM NBAXSHMS CyMar#, KOTO~
pas onpenenseTcs BWOOpOM MacmTaOHOW mecTepnd, TIpH BKANYEHMM LECTEDHH
1/200 xacwral mkain BPEMERM COCTABAAET 2 CeK B I GM.

BHKAKYEeHMe TOKA CABJyET OCYMECTBAATEL TOJNBKD MYTEM HENOCPECTBEH-
HOPO OTCOEAMHEHUA OT NYJNBT& ynpaBleHUs OZHOTO W3 NUTANMMX NPOBOZOB.JIpR
BHRJANYEHRR BHNPRMMTENA poOTMCTpUpyoMu# rpaduk OTPXKAsT MO CYHMECTBY M3~
MeHeHUA B pA3PAAHOM TOKE HOHZEHCATOPOB,JCTAHOBIEGHHHX B BNIDAMKTEABHOM
gnoxe.

lpy mpoBezeHuK NccnonoBaHHY ueToZoM Bl HEOGXOZ¥MO COGADAATE T6
X6 NPBBURE GE3O0MACHOCTH, YTO ¥ NDU BHIONHEHURM OCHUNHX KAPOTAXMHX OMNad=
pansil. 3TH mpaBuns ykassus 3 AekcTByomumx "EAMANX npaBanTax TE XHNKH
$830M8CHOCTH TP IeQor0oPABBeZOUHHX padorax™.

§ Ie. Ofopwrenue peaynpraTos HAOXbACSHUHR

lipy KapoTaxXHHX HCC/ENOBAHAAX METOROM BIl HepBMYHHM XOKYMEHTOM fiB-
AANTCA KApOTaXHHE AMATPAMMH .

Haxnan puarpamma Z0xxH8 GHTH CHACXERa 38r0JOBKOM. B 3arojomxe
YKa3HBAWTCR: zara HaonozeHuft, palion uccieposanuil, & ckpax4HH, 3acofi,
rnyouna 00cazry, n4aMeTp CKBAXMHH, 30HZ, Macmral 3anscH, cHia DONAPH-
3yomero TOKa, yAeHNbHOE CONPOTMBICHME GYPOBOTO DACTBOpA, HAYAWBHAS U
KOHeYHas KOMIeHCausu,

Peaynsrars oneuox kpusux  aUgn=f(3) #  alUgy=f(t) sanocar
E CHelManbHihe XYPHUAN, B ncpBOM Ciyuae B XypHAJE 3aMMCHBADT: 2ATY,

} CxBawuHH, IIyOAHY UcciezoBaHuii M maHHHe uaMepeHu#, Bo BrOopoM cayyae-
rary, K CXBERMHH, TAYOURY JAccreposanuit, npezen uaMepenwuit, Cuny nNoAApA~
3y0LEero TOKa ¥ MACHT&S WKAJH BpPEMeHu,

THABA Y. METOZMKA OBPABOTKA U VHTEPIPETAUAU PESYIBTATOB HABMOIEHMA

§ 17, TocTpoenne KPUBHX e o Oy px aUpn = f (1)
10 paHHHM uccyezaoBaHui MeTormod B33 BIl

JTaa xakpolf TOYKM 3OHIAPOBAHUS HA JIOTAPU;MUYECKUX ON8HKAX BHYepYu=-
BAOT TpaGUK# 3@BUCHUOCTE Py qx # ay OT NOAYp&sHoca nuHHu AB, Boe
rpajMK4 pasuemaoT Ha OFHOM M TOM %xe OnaHKe TaKUM o0pasoM, 4TOOH OCH
MONYP&3HOCOD ¥ HHUX ABARASCH oOmei#l. B pacnonoXeHMu KDUBHX HA CnAHHE
NpUzIepAABANTCA YXK&3aHHOH nmocaezoparensrocTd (pac. 4).
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flowstio 3toro, crpoR? rpayamn  algq = f“) JMGO 7NA BoeX
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AOr0 H TOIC X HHIeKCca ReJNATCA eme Ha MONrpynnH, OTAMYanHHEeCA pa3RHMI
MOXYAAME vV, = —% , rre h; ® hy - MONHOCTM MEpPBCrO W BTOPOrC CAOA,

!
KoJiHYeCTBO TPEXCNOMHHX nasoToK orpamsueHo. OHM pacCyUTaHH ZNA, PBRIPE3IOE

Pins™ P2 = Pse Pré P2>py M Pir> P24 Ps ﬂpﬂfgs—"-'-I
' %%ﬂ ="1, Tonbxko AR paspesa fh = pp o= P3 ap4 ¥V, = 5 B ansdo-
3

Me WMEOTCA MANETKA C PAIHHMU IHAUGHUAMA —y= .
YroOr BHGpATh HyXHYD NANETKY AAA paclikd POEKX NpaKkTAYecKod KpuBof
x ¢ HBOOXOXMMO NMpPEXje BCEr0 WUMOThH r3HHHE OC yNEeNBHHX COMPOTMBAEHMAX
0TneNbHHX cnoes paspeza. [loaToMy o6padoTKy MONYUEHAHX MA&TOPKANOR BCer-
718 HAYMHEWT C aHannsa Kpusoi Kk « B 38BUCHMOCTH OT pe3yALTATOB AHANA-
BA PA3INUYENT TPM BOBMORHHY. BA&DUABHTA:

I) pacnpezenedtte no paspesy conpoTuBieHuH yAOBAETBOPAET OZHOMY K3
HH7IEKCOB NMAJEeTOVHHX KDUBHX; 2) mM{{epeHuMauds paspe3s 10 CONDPOTHBASHHN
PaKTUYECKH OTCYTCTBYeT ¥ 3) Da3pe3 NPUHAZNERMT K MHOrOCHAOHHHM HAR CO-
OTHOmMEHME CONPOTUBAEKMN MEXZy CHOAMM HE COOTBETCTBYET HM OZHOMY M3 MH-
JEKCOB, B KaxzoM M3 2THX CJyyaeB NOCTYNEKT MO-PA3HOMY.

B nepsoM ciyqae uHTEpnpeTAUNR KpUBOHR Nx CBOMTCH TOJBKO K NONy-
QeHUD MCTUHHHX 3Hauehuit n; . MomHocTit cnoes hy  yCcTaHABARBALT NpU
HHTEPNpeTanMyd KPABHX O, . [0 MOzynaM pory, HallneHHHM NPU UCTON-
KOBSHUK KpUBOK pDy , OTHCKMBAOT HYRHy® nanerky. Bll, Ha OnaHx ¢ sKcnepu-
deyransuoft kKpusod 1 HEHOCRT O0CE h; , "NMGHK HAKNAZHBAKT HA BHOpaH~
HYD naleTKy Tak, 4TOOH ock h; cCoBnazana ¢ BepPTHKANLHOU OCBO HANETKH,
3arex rpadux QK IBUI'SDT IO BEDPTUKANM, COOANAF COBMEMOHHOCTH ocelf, %
ROOUBANTCR HAUAYYDEI'O COBNAJCHHA WHTEPNpeTHpPyeMoro rpafuxa ¢ opHol#t ua
N8JeTOYHHX XPHBHX, BeamguHu ut n q; QHUMANT C BEPTRRANHHOM mKayH
GNnaHKE, a N2 BHYUCJIANT 110 MOZYNX KPUBOH,

Bo BTOpOM cayvyas MO RPUBHM ¥}, Ofpe ZGJNANT HE TONBKO NOJApUSye~-
MOCTH, HO M MouHOCTH cinoeB. [Ip¥ atToM noapaywrca nanerxkamu Bll ¢ uHzEK-
coM g, = j; = I*/, PyroBorcTByAch QopMolt mpaxTuuecko#ft Kpueoft 1y ,
U3 z8HHOW cepuM BHOMpPEWT HEuCOIEe MOIXOZAMYyH naneTxy. Hajsoxenve Kpusoit
H& NaneTKy BHIOJAHAWT O TEeM X6 NPABWAAM, YTO U NPM HHTOPHpETAUNM I'pa-
{uKoB P“ . Omerry mapameTpoB W MomHocTe#! ClnOEB OCYWECTBAANT OGHYHHM
NOPA AKOM .

Tperult cayvald nmauConee croxed, [yl Hero npeznaraeTcs cienyonui
npuoauxeHHll cnocol, OCHOBAHHNH{ HA COBMECTHOM HMCMOJBIOBAHHMM IBYXCAROH-
HNX naneTtok Bl # BcmoMOraTeabHHX NANETOK Py .

CHauaja 3KCIIepUMEHTANBHYR KPHUBY® ,F“ MHTEPIPETUPYOT C NOMOWER
BCIIOMOTATEJBHHX [18JIETOK COCTBETCTBYOWEI'0 THna, B urore moayuawr sHa-
"J@HAR P‘ ¥ h{ zna xaxporo |-ro ciof, & TaKXe MONHOCTH N CORPOTHBIEHMA
9KBHBAJIEHTHHX TOPUBOHTOB, Ha GndHKe ¢ npaxTHuecKoR kpusofl WK pOBO~
BRT OCH h' ¥ M3 KOMnieaT8 ABYXCAOWHWX maneror BIl Gepyr rakyw, 4HJIEKC
KoTopo# HanGonee ONM3OK K M2 Baask ¢ npakTHYECKMM I'pafuKoM qK Ha=-

X Ha narerxax ykasamo G, = 6, = O
2



KA4THBAUT H@ MAJETKYy TaK Xe, K&K W B NEpPBOM ciayyae, ¥ ROGMBANTCH CO=
BMOUOHKA HAUGOABLNEr( WHUCI& TOUEK JEeBOH BeTBU rpafuxa ¢ HayaspHoft BaT-
BN Raxoil-andc meyxcrofinoil xpusol rl" . {lo atoft xpuBok HEXOPAT Ty, #

2 y 8HAUGHUH KOTODHX HENOCDEJZCTBEHHO CUATHBANT ¢ OnaHkoB, [loroM Ha
TrpajuKe npPOBOIAT OCH hﬁz ¢ afcunccoli, orsevapme#t MomHocTA GUKTHBHO~
T0 CJOH, SHBABAJNEHTHOrO MO CONPOTHBIAEGHVD EBYM nepsuM. [lyTeM peseHHA
P’ H8_BEeJMUKNY CONPOTHBACHUA JUKTHBHOTO CNOA Pz ONpEZSAADT MOZXYIB

; = ¥, ClIeJnOBATENBHO, WHzeuC cneryouelt asyxcaoltyol nmamerku Bil.
Teneps 3ﬁaun HAKN8JHBADT HA [18AETKY TAK, YTOCH O OCHY MANETKY COBME-
manack ock hy; . B TAKOM IONOXEHMM €r0 NEPEJBUTAKT [0 BEPTUKANM,
CTpeuAch COMOCTABUTE YUYBCTOK [paKTU4YecCKOB Kpusolt ny , orBevanuuit
TDETEEMy CJow, yXe ¢ npasolt BeTBEY Raxofi-aNG0 TeopeTHueckoft kKpusoil.
JoOrBIUCEh COBMEUEHUA KPUBWX, NO BepTUKaAbHOUM mrane Gn8HKA yCTAHABAM-
BANT BEAAUMHY T3 . Ecnu paspes msorocaoiunit, To oitepauny mnpoposXaRT~
CA 7O ONONYYeHUR NOJNAPUOYEMOCTH HAXHeI'0 CJOA,

[IpuMep onpe penonua N YrasaHAHM cnocodoM NOKA3&aH HA pHUC. 5,

Mo remHbM KHTepnpeTaunu rpajuka BI3 px 37 (oM. puc. 4) ycra-
HOBIEHO, YTO paapes ABAAeTCA Tpexciaoituum tuna Q ., Ero napamertpy ~
gh = 120 o, h;, = 1,2 M, 2, = 44 gun, hp =2 u, 3 = 5 OMM,

apaMeTpH 3KBUBANGHTHON CpoIN th = 66 ouuM, hyz = 1,75 u I’}
tz =&z Ina onpereneHus MOARPUIYEMOCTEH ABYX MERBHX CnoeB BHOP&HA
ZByxcnodnad naserka Bll ¢ MHAGKCOM Pz =5 . llyren pacwudposxu nesoft
4acTH KpuBOf ult nafigeHo, uTo q1 = 0,6% 1 112 = 1,8% (cu., puc.5a).
JinA oneHKU HMONADPUSYEMOCTH TPOTHErc CHOA B3ATA naneTks Bl ¢ KHASKCOM

2 B . llo nonoxexnun NPaBOH BETBH akchnepiuueHTaNbHOH XpUBOU RA
aToll nmazerxe crenaH BHBOJZ, YTO q; = I1,25% (cu. pHc. 50).

HauGonee HeOnaronpuaTeH paspea, KOPJ8 TPAHMANM CJIO6B, PasaNuaw-
MUXCHA 11O CONPOTHUBJIEHHK, HO COBHAASKT C I'DAHUNAMK CNOeB pa3HOR noampu-
syemocTi. Ecuu 6T  YBEPOHHOCTH B COBNAZIOHMM YKBSBHHHX Ipa-
H¥Y, TO B OMOPHHX CKBAMMHEX HeOOXOMMMO cT&BuATh Kaporax Bll, JaHHue Xa-
poTaxa UCNONB3YNTCH ANA HONYYENUA OHNODHHX I'6OSNeKTPUUYECKUX DB3PE3os,
3xag MomHOCTH h; 1 CORPOTHBAEHUA P; OTMNEABRNX NA&CTOB paspead,
MoxHO HullTH 3HBABANEHTENE napaMmerpy { p; M hy ) Tonmw, nmoxpupaoneff
unrepecywuut cnoft, u nanese, MOAB3YACH ONMCEBHHMMK BHUS NpPABUNAMH, JUe-
HHTH HCTUHHYD NOAAPMU3YEMOCTH CNoA, Eeau reofusngeckue cBolcTBa NOpPOX
paA3pesa FOCTATOVHO BHIEDRAHHW MO NNOWAAM, TO BApAANUM MOMHOOTH CJHOR
MOTYT CHTH OGHEDYyXEeHH METOJOK COROCTABAEGHNH.

§ I9. Onpezenenne napameTpos o

B BacTosmee BpeMs eme He pASPAGOTAHH TOYHHE MpUeMH WHTEpIpeTauuH
rpajuro o, . OZHERO B CHMIY TOI'0, 4TO NPEJeiN MAMEHEHHS O ¥ PASHMX
MOPON HEBBJHMKH, KPMBHE O , K&K paBsuno, crado mddepeHmtpoBanH, W
MCTAHHNG 3HAYEHAR O M8JO0 OTIMYEDNTCH OT KAKYWMXCA. DTO JBET BOZMOX-

25



a) a4 s s A 7./

a4

1

[

— &

d)

A2
A,
k<74 P
74 4 o .\./Z
ar
r187 t4
U
04 ‘ .
H E )
Y%, A ?
’X__\ < S,
L ~ R A
o7 U AN
Pe S 3 - dss 198,
s £
‘ S \ M= G
/
i e T 1 ] I 7
P 5
G 2 .03 23 T) w =
! :
, g 1T |
5
5 22
B A,
r9¢

Puc. 5. llpusep nurepnperansu rpaf4xos rl" NnpYU nmoMony Nanerox:

@ - qz/q‘;@—©—©sxcnepzmcmanbﬂaﬂ KPUBas N«

26



A u‘Bn: MB

10 B33 N 28 —
g 1 AB —30m allpp=404mB  F——
6 B R — ]
5 i _t 2__?%_ —1
; }uBn“’AuBnbe Y +allgn, ¢ 2 ] _"’ ]
\ ~ 21
2 &\ L_,,é-uBng::isuBl'[epe Ti L <___Jt_’ 4
' ' t 1 - —
15 \ | mo_ - T AU p T
N Ugn=aUpgn €& @ +algp, € T2 +allgn
éo 1 "JN Ni /§ Bn—A BH’G B % % . —t—]
A N
\ By i, N —
7 [k S T
6 | \ __ -
: \ \\ e ‘T\
y _ -&
I 1 S e St S —
~ ——rt ¥
== c--‘fa \F‘
2 Y A uBH( A u Bnlo f e~ b
15 Hr—i—u' “46“1_— e e e e “—‘l e~ ~
{ & e o e g 00
fj = — M2 0 ./.z == '2 MO~ °°= y
? Ld 404mb ] Allgn, =3.2mb 73‘, 400 e 0ot
5 l ! !T =1477. \ . 2§.2M6'1007.=0797 Ct5= 53 cek T
4 T=t7coc 1 \0Qp,~ ~ 404ee
3 ‘4
i \ T, =65 cex
0020323457 9111345 20 25 30 60 90 105 120 135 190 t cex.
1 cex 051 4+ |2 [3]a [5]7 9 [ti[13]15]2]25]30
= =79, 161 47 [385 (318 28 |-2.2 |185 (16 |14 _|425 (.10 [ 084 [0.73
Aug‘n“Auﬁns .23 —?éZ 1.21 1118116 ?.13 1 110571404 10981094 | 086 |077/07
==Auun 6.671488 134912671202 1167 1.1 |080(05390.42|031 0141007 003]
T AUan 087 4881 34912671 2027167
algn~aUgniTo90 7260|204 (192 (164 {42

Hic.6. Npauep rpagura A UBn = f ( t ) ¥ paanroxerue 8ro
H8 COCTLBIANLAG 3KCNOHEUTH



HOCTP NPUOJIAKEHHO OIl€HMBATP O HENOCPEPCTBEHHO MO TpafUKuM Oy , jas
YCTAHOBJAEHUAR COJee NMPUBUIBHOTO COOTBETCTBUR HAlUpeHHHMX 3HAUeHM! A o0~
perenesHuM MHTEPBAAEM I'IYOMH IpadAKK Oy HEOGXOMMMO PaCCMATPUBATE B
COBOKYMHOCTI C I'pad AKaMy qx 3] « . ilp1 DTOM cneryeT MMETH B BUZIY,
YTO KPUBHE Oty B YCROBUAX OZHOIO # TOT'O Xe paspeaa MOryT MECKONBKO
putblie BHXOMUTH HA 4CHMATOTH, Y KPUBHE rlK

§ 20, Ouperencnue napareTpor T u qo
4]

lipu pasnoxenun dxcnepusentanphol kpuvoik algn= f(1) ?;AUBH gt/
HA COCTUBAAOWAE MOTYT ONTh MO, YUEHK NAPAETPU, XAPAKTEPUIYOUHE KAKIYO
COCTHBAANUY.0 B OTFENBIOCTi: BPEMCHE PEelNAKCAUAN T| ¥ HAUANBHHE ANTEH-
CHBROCTH AUBn RAX7Oro ipoiecca.

Ocuosoii pin PUBAOTEHAR CHAYRAT TO, UTO JOCHA SKCIIOHCH. IANBHAR ( JH-
kuar A (1) = Aget/T | upercreniennas B nOAyROrdpdi MUYECKIN HUCUTAGE,
BHPUruETCA GPANOH. siMHeiinud CBAsb Lexny lgA(t) n t crasosurcn oye-
BAPHOM nocue norapngumponanun ¢ynkuuu,  KoTopas NpUHIM8ET  BUX:
ig Alt) ={gAo- -rglge Haxion a'rori‘ NPAKOH ONIPCrelReT aspuMeTy T  {(T4l-

TEHC yIJia HukAOHZ MPALON paBeH )y @ OTpPesoK, OTCeraeclLi ¥ Ha ocH
opranar (lgAp ), = BEIVMHY HOYWIBHOTO BHUMEHMM YHILMA,
Ta wdh spakT teciin rpagtic  algy = f(1)  cocrasaser cy.uy ne-

CKGanKiIX IKCMOHEHUKaABULHX ¢ YHKWLLi, 10, OYIYUA [I0OCTPO&Il b NOJAYHAOFIPAY, -
ILIYGCKEeM Lucwrale, OH ZOJMMEH MMEeTH KpP1BOA4HEnHr i Xapakrep (puc. o), HO
KOHCY.j4fl BETBE €P0, Ha¥.lHafl ¢ TOI'O .40u€HTa, kKOPJa BCE COCTaB.ARJ.lE,
KkpoMe O1HOM, YFC MCUE3NU, OYreT NpamoJLiHenHol., 110 MOAC. EHAY .1 HJK MY
MPAMOMITHENHOIO OTPE3Kd CYTFAT O 4PaMETPAX CawOW JOATO:ABYWEH 3BKCNO ~
HeHTH., BUYATER H4liZEHHIR  IKSNOHEHTY 43 OVUEM CYMMH, NCIYUYEJT HOBY 0
( YUKILIY, DPACHE LOTOPOL B TOW ¥& wdCUTule ONf%® OyJeT A4eTb NMPAKOTN -
He, HyD KOAeuyny?d BeTBb, COOTBEICTBY.UYR YHC CJeZyWlS. COCTaEAAILe... Ta-
KAX OOpA3OM, Npoluecc pasnoredds xpuso. algp = f(t) COCTO4T B MO~
ouepe riioy BupeNeRM A3 o0hell CyaMb 10 O, HOJ 3KCHOHEAILI& LHHOF 4 YUKI( 1,
onpereiehiil €€ MdPE«eTPOB B JudbHeluen HCKIOUCHAD €€ 43 DACCMOoTpeliil.

Ian omperclenis MapaueTpoB mpaktiueckol kpasoi  alg, = f(t)
0COOEHHOCTII Tl, Yy7OOHO MOJNB30B4ATHCH naneTwoil, nperioxennoy a.id.iveiy-
Hoﬁitl(pqﬁ_ . llanerra npercrusaser codoi: CeMEeHCTBO  NMpAMLX

lg e y Da3IIYARLEXCA M0 PeJAIHC T (WHICKC MpHiLX),

ﬂo oc: atciliice haseTK! oTnomeno Bpeud 1 B uacuralde 5> cex B I ci,
0 0C,i OPFriH4T =~ OTHOWEH:H E SOP&D.L AYECLOE LdCUTate © HoFyned
3,25 ¢d. Ao

[1adg ¢ AuTepnpeT4pyetsoll Kpusoli- AUBﬁEf'ﬁ) y HOCTpCii0lk B
TOM Xe MUCWTAl&, YTO ¥ MANEeTHE, HEK,LaFUBUST Hu (OCHETHOD TaK4N oCpa-
30., YTOOr BEPTURuABHEE OCY KP.BOI 0 HaneTid 7100 COBNSRWILL, AN00 Uil
napaane.isis. COONQ A 3TO YCAODIE, OndHK MEPEHBITAOT B BEPTHXdNHHOM
HanpaineHild poO TEX #Op, NOKA NDAHONAHE!HaA YaCTh MPaKTHYECHO.! KDIBO.,
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onMcuBaeMsR ypumnemued  algn éA{JBn g™ , ue commager ¢ ool
H8 NDAMNX NaNeTKA. SHAUGHHS Ty "eumuonr %enocpepcmxeuno cnanerTiy, a

AUBH RAXOZAT MO OPIMHATE TOUKHA M€ 3CEYCHHA NPANOR C BOpTUKANLEOH
80n,
ochn G1amka. 3nan alpp , onenwsaor Bennuiny Vo =305 ° 100%.

Onur nokasusaer, YT0 y NECYAHO-PIMHUCTHX OTINOXEHUH qyuxuua

aUgn=1(t) cozepmur wpu uxM, pexe, mwe cocrasmmwuue.,
ot Haja;; 6 npUBesIBH NpHMED PasJoAEHM TPBXKOMNOHEHTHOW KpuBOH

llocne Toro, Kax ONpexRsAGHW KapaMeTpH Tpersefl cocrasnrvuefl AUBn, ,
68 Tpadyyecsr BHYUTADT ¥3 oxcaepuMentansenol yukuuu, JaR BTOr0 HAU4ANb-
Hy» yacTs OCH &GCUMCC DASOMEBANT HA HECONBWMC HHTEDBAJM, NOCTONERNO
yBenuuuBapuuecr ¢ pocrow 1 , M wepea COOTBETCTBYOWHE TOMMM NPOBOIAT
NpAUNE RURUA, NBPBANGIBHUSE OCH oppnﬂar {cu. puc. 6), Ouu nepecexanwr HA
csoeu myru npauyw eUpy,  u rpau Usn =f(t) . Zus xaxpoht musus
#3 cywmMaproff OpyMHATH AUBn nuwnranr opnuﬂary AUBn flo mOXyQeHHHM
Pa3HOCTAM HE& TOM X6 ON8HKe cwp0ﬂr KPUBY®, npenctannﬁmmyn codoft cymmy
Byx ocresuMxcR Okcnowenr  algn = aUpn eV/T + algn, V72,
Jlanee ondcaHHENM CNOQQGOM HAXOFAT NMEpEMeTDH nmopon no GRODOCTK cnaz
coorasnfomel, & sareM nepeof. OpNaKC HE NPAKLUKE WANE OIDARAYUBANTCH
$OIBKO ONPeJSNBRMEM NADPAMETPOB NOCKEHel SBKcnoHsHTH. Whzexc"S"y v B
3TOM CAyUEE ONYCHEDT,

B JOROBHAX HEORHOPOZHOR CpSZN IMOAYYSDT K&RXYMUECR NAPAMETDH Ty .

Ecnu napaKerpH Ty HARABHH IR AOCTATOYHO O na 0T0 YHCHE Da3HO=-
C08 AB, TO POKOMEHXYSTOR CTPOWTE rpafuKl  Jy -f( s B NPUHATOM Mora-
pufuuveoxod Macugade HE OGued OX&H'@ O OCTANBHNMU KPUBHMM, [Ipn MasoM
KOTUYECTRE IAHRWX HE ONGRK HAROOAT OTHONbANE BHAYGHMA Ty .

Inf OPBBUEBHOTO ONPeSNOHUA T BEOBMA BANHO, WTOOH nennqunusuan.
10 RoTOpHM orpourcR wpumar alpy =f () , OHI¥ S8MEPEHH K8K MOXKO
TOYHES, TOYHOOTE BTUX ONpexeNeHui rnanuuu 00pa3oM SABUCUT OT TOYHOCTH,
© ROTODOR Nsiizen mynb oTCUEBTOB AUO . Ecam nocnezani noueMy-anso ue
MOr ONTH YOTBHOB2OH YBSPOHHO DX HSMSDORURX B 1OJE, TO 6I'C MOKHO NpH-
OTuxeHHO HBRTU C noMoxsx rgaduyeckoro mocrpoexus, MIA 3TOr0 KPUBYR
aUgn = f (t) crpoar mpemsapHTeNBHO B BPHQMETUYECKOM MAcUTAGS M HA-
Meyapr NpAMepHOS NMONOXeHHMe e@ acHunTOTH. OpmMHaTa ZaHHOK acuMnTOTH
COOTBETOTEYOT SRAYEHHN Aug .

§ 21, OGpadorka pesyNBTATOB NPOLUNUPORAHWAA ueTozoM Bl

Jaxrue NpoduURUPOBOHUA NPEZCTEBIAOTCHE B BUZS rpafuxom #bCHenna no
npodunw xexyuwelicn moanpusyeuocTn, WHOTZ8 K HMM ADHALIANT PPAJHKN H3Me-
ROHER Oy . AHOMAZBENG YY&CTHM B& NPOGHARX BHISJAWTCA NG BAMETHHM HA
o0meM $OHe MAKCHNYMEM MHIM MUHAMYMaM Mk Wwe oy , BepruxamsHuit uacu-
Td40 rpaduKos ompeneanerca crenexbo mifdepeHuwanuu mopon palioHa no jEH-

HOMY nanaMerTpy ¥ BHOMPEETCHR © TAKMM DACUETOM, WT0GK IpueduEd MMead wau-—
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COZBUYO HAPAAZHOCTB, BHOODP TOPUBOHTULHOTO MacWTada 38BUCAT OT HEOl-
XOMMOK ZETEABHOCTH NCOXEPOBEMAK M Nura uaMepeHui,

Tpadaxu qF y O 4 P* BHUEPYHBANT H& OJHOM JUCTE U UATEDIpE=-
TUPYOT CoBMecTHO. [IpM aHAAUSe Marepuana ¥ COCTABNOHKH JUKANYEHUR O X&-
paxrepe TeO3JIEKTPUUECKOTO paspesd ClelyeT UMEThb B BMAY, YTO YNOMAHY-
THe rpajixr, Gymyu® NOCTPOEHHHMW ZAR ORHOPO U TGTO Xe pa3Hoca AB, He
BC8rza 0TBeuapT OmHoH U Toff me rayoOune., Kpowe Toro, npu 3HAYHMTEIBHOM
HaMeHenu no mpoduaw ynenbHHX CONPOTUBNEHUM OT2eNBHHX CHOEB paspesa
MOXHO OXMpaTh, YTO HA IpafHUKax qy OYRYT HACROZATHCR BAPUILMH 4 maNE
€CAK NONAPU3YEeMOCTH 3ITUX CJIOeB GYZYT OCTABATHCA HeusMeHHHMu. [losromy
ARA O0Jiee YBEPEHHOrC WUCTONKOBAHUA rpauroB npodunvpomanud ueToroM Bil
HEOOXOUMO YYATHBATH rFanHHe 30H;upozanuii Bll, nocramjeHsnx Ha Hautonee
XapaKTepHuX yyacTKax npoguneli.

y 22. OGpadoTxa KapPOTAXHHX MaTepHanos

Marepuanu HApPOTAXHHX uccijeroBanvil meropoM Bl npepcramndorcs no
K4X)0l CcKBaxnHe B BUZE OCOOWERHOW nuarpamuu Bll, coprepwamed Tpu Kpunue:
AUan+ +alpc 5 aUgp_ + aUgc u aUpc {puc, 8). Baaumnoe
DACNONOREHMEe KPUBHX OCYCHOBAMEAETCA WX HaYalbHHMM KoMneHcauuamu, Cos-
MemenMe KDUEHX HAQ opHOR zmMarpaude NO3BOAAET YUECTH BAUAHUAE AUHC H&
xapaxrep xpusux alpgn + alpc

KHTepnperavup puarpadn Bfl cBOPUTCR X PECUNEHEHUD PABPE3d Ha OT-
JIeABHUE CNOH B COOTBETCTBHN C OTHOCHUTENHHON BeAUUMHON X MONRPU3YEMO~
cru. [Ip4 9TOM TpaHMNN MACTOB OTGABAWT TAK X6, Kak M no xpusud aUnc .

Tpajukn sUgp = f(J} CTPOAT H& MUIAHMETPOBKE B IPOH3BOJABHOM
umacurade. ]ns NECUaHO-TAMHACTHX TOPOY B GONBWMHCTRE CAY4YdeB OR{ MpA-
MonKHei#tHN, HO #HOTJA HABGAJFAETCA 33METHOE BHIONAXMBEHUE KDUBHX Mpid
CP&BHHTENLHO Coapuux 3HayenuAax J (puc., 9), Ipu o0OpaTROM XOZe KpuBHE
4aCTO0 MPUMOGPETENT I'MCTEPEe3MCHHI XapaxTep. WCcTOnNKOBR{ME rpafukos
algp, = f (3 COCTOUT B ONPeBENeHAM OTHOWEHMH £.3ﬁf\_ npu J—0,
XOTOpHE CAyX¥aT CBoeoCpasHoli XxapaxTepMCTHKOH# cpezu. llnowars r.crepesuc-
HOR neTnU ABAAETCH KpUTEpUEM PAMTENHHOCTH INpoliecca cnaza “UBH .
T'padnxn AUBn = j ﬁ) » CHATHe Np4 padore cO cranyuelr ABKC, pacmu]-
POBNBAT N0 TEM Xe NpaBUAaM, xak yrasauo B § 20,

§ 23. Teonoruyeckss MHTEPNPETAUUA DCIYABTATOB HAGAR ERMHU

[lo HaktpeHHHM 3HAUEHUAM T s a @ T COCTEBJANT 3IdKIOUEHNHE
0 aKTonorvvyecHol xapaxTepdcTéne xaxpoff ropuolt mopoaw, BHueneHHo#f B
TeO0JIOTHYECKOM Daspese,

[Ip ¥BY4yEeHHUN MeCYAHO-TIUHMCTHX TPYHTOB DYKOBOZCTBYOTCH CJ]eAyOuU-
Mt OOMUMY MONOKEHUAMA, YCTAROBACHHNMY B DE3yiAbrare TEOPETHYECKHUX U
SKCOEePUMEHTANBHNX HMccJie LOBaHUN .,
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lapamerp

Yy OONOMOYHHX MOPOX ONPEeREAAETCA IAABHHM 0GPA3OM

CTpOCHNes NMOPOBOTO NMPOCTPAHCTBA. YeM COXPES DASAMYLRICA MO MONEPeYHO-
My CEYeHMD OTZeAbHHE NMOPOBHE KAHAMH MOPOIH, TEM BHES €8 NOXAPASye-
M0CTE, TaKMM 06DPa30M, HOPOZM, OZHOPOZHNWE 1O (QPAKNMOHHOMY cocTasy (Xxo-
POLC OTCOPTUPOBAHHNE NMECKM, RUPHHE PNNHH, NHACBETHE CYDAMHKH), COynyT

NHETH MUHUMANLHKE BeNNYNHM

. HaoGopor, nopoms ¢ npuMmechn paxuuit,

Pe3x0 OTIMYHHX MO JUAMETPY OT OCHOBHOM MacCH yacTui. (CynecH, aerxue
CYrAMHKA, MECKU C BKJNYEHMEM TIUHACTOrC MATEPU4SNA M pp,), NONAXHH OG-
AATATH OTHOCUTEABHO BHCOKOW MOJIAPUSYEMOCTEN,

;)D _' a Ugp,mb

o 4

d? AUM,M6

P
o ’/0/

50 00 50 200 T ha

Pac. 9. lipiuep rpaguron algn = f ( J):
&) Cup.} 29, T'xyouna 16,5 u, Tnana c

HeGONMBUWAM BRANUEHIEM WAOHA;

6) Cxe. ¥ 43, Tuyoura 11 M, CyrauHOK

C BKJWYEHAEM OCAOKMKOB KasepHO3HOI0
N3 BECTHAKA

flonnpuaye-

MOCTH DPE3KD
yMEHbUAETCA C
YBEAUUEHNEM KOH~
LHeHTpaluus pacr-
BOpPOB, H4CHLaN-
mx nopoxy. Ecau
NUHE DANMIBUUA
npesbwaer 10 r/x,
BH3BAHHAA [ONA-
PU3ALMA (OYTH
NONHOCTED Mcue-
3aer. Ha Beanun~
He TONAPU3YyeMO-
CTU OTpaxaeTcs
TaKke XiMuyeckult
cocras coned B
pacrsope, C yBe-
JUYEeHKEeM BaJeHT-
HOCTH rocmopct-
ByOWerc B pacT—
BOPEe KAaTHOHA 1O~
NAPU3YEeMOCTh MO-
poOIH yMEHpWaeT-
cA, Kpoue roro,
IR [I0pon ¢ uwe-
JNOULHMI BO paMit

OCHYHO BHIE,
yeM AnA 0Opo7,
HACHNEHHHX Hell—
TPAABHHMY DECT=
Bopamu,

CunpHoe

BAUAEMEe HA HOAA~

PA3YEMOCTE NODOR OKa3WBAET WX BAAXHOCTH. LIUKCUMBJBEHE 3HAYEHUA I'l (el o
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MEYAOTCA Yy NOPOA ¢ BECOBOK BAGEHOCTHY NOPAJXKA TpeX-RATH nponentos, C
H3MEHEHUEM 66 B ONHY UNU B JPyr'yo CTOPOHY 1 yMernsumaerca. CoraacHo aa~
OOpaTOpHuN pGHHNHM KONEeGAHAR BABXHOCTH CKE3HBAOTCH HA& NOJAPUSYESMOCTH,
Korra snaxHocTs Mensme I2-I3%. llpu Goxpmell BIEXHOCTH €€ UaMEeHEHHA HE
OTPARYOTCA HEA BEAUUMHE NOJNAPUIYEMOCTH.

Beauuuna .1onsipu3yeMocT¥ 38PUCUT TEKRE OT MHHEDANOTMYECKOTO COCTA—-
Ba noporu., Tak, OTMEUEHO, YTO MOHTMODMJIIOHUTOBHE PIUHH XapaxTepusyorcs
3HAYUTENBHO GOAbWEN NONRPUIYEMOCTHD, UeM KAOJMHUTOBHE, 8 CPEepu I[ECKOB
OTHOCUTEJBHO GONee BHCOKON MONApU3yeMocThO OTMIYBNTCA MONEBONNATORHE
pPU3HOCTH,

Oowu#t xapaxTep pacnpereneHus n0 BEAUUAHE A BCEX PA3HOBUAHO-
CTey MECYUHO~TAMHUCTHX I'PYHTOB fOK834aH Hu nuarpaMue (puc. 10), cocras-
JIEHHOM MO0 pPUHEHM NONASBHX IKCOEPUMEHTHANBHHX PUGOT. il3 ZMArpaMMp B IHO,
YTO MAKC.MAJIbHHE 3NAUEHWA HBCAN AANTCR ¥ MOPOXN, KOTOPHE 70 MHEEUED~
HO-TE0f0TAYCCKOU KiaccudMKau® paclnonarawIcs B UUTEDEANE OT MeJKUX
NECKOB 7O JEPKMX CYLAUHKOB, [IpM 3TOM CaMue CGoNbHUEe 3IHAUEHUA n  BCTPE-
Yeln y TAXeAHX Cyneced ¥ JETKMX CYTAUHKOB. lUaxue BeIUNAHH THIRY -
HUW, ¢ OJHOi CTODOHH, ZNA BOJOHOCHWX KDYNMHOOOJNOMOUHHX NOPOJ, & C ppy-
oW PAA OTHODOZHHX PAMHUCTHX PPYHTOB, OCOGEHHO Malne 3IH&YEHHA i 00~
HUpyXeHM Yy NUACBA&THX CYPAUHKOB ¥ HEKOTOPHX BUJOB XUPHNX IIMH,

{(loBu peBue MapaMeTps « HatOoNlee XApEKTEpHO AJAA NEeCY8HHX TPpYHTOR.
Benuquna €ro o0YCHOBAHBASTCH, B OCHOBHOM, TPUHYNOMETPUYECKHM COCTUBOM
necKua., © ysejdueinieM ZdaMeTpa NPEoOndndbueil B Necke PaKuMy BexuysHa
O  JUKOHOMEPHO yMeHBUBETCA. TaKWM 00pu3IOM, NP4 NEPEXOZE OT LEAKOrO
neckd K TpuBeJMCTOMY, 0OpY MPOUAX DABHHX YCJIOBMAX, BEAYYUHA O najnaer,
TONBKO pAH KRPYMHOOONOMOYHWX TPYHTOB NOZMEyell OUPATHHIl XOn 38BUCKHMOCTH
ot pasuepa OcHOBHOW ( paxuu4,

flapaMeTp O pOBOJBHO YCTOWUWB pnf iaxnod PA3HOBAFHOCTY NMECKE U
He 34BUCHT HA OT KOHUeHTpalluy coseil B pacrTBOope, HU OT UX MOHHOrO CO-
CTaBd., JaMETHO CHU3LBBOTCA HA BENMYUHE O 4ilb W3MEHEHUA BO BAAKHOCTH
necKa., ONMHT NOKA3UBHET, YTO Y MAJIOBRUKHHX, NPUKTUIECKU GEIBO7HHX MOPOR
Q B OOJBWMHCTRE CJAY4YdeB BHIWE, 4YeM y BOTZOHOCHHX,

Lns rAMEMCTHX TPYHTOB OJHOTO ¥ TOr0 Xe BAZA O MOXET KO#eOuTBCH
B 3HAYUTEAbLHHX npepesax, YCTAHOBIECHO, YTO MAJHEe & Yame BCET0 CHBAWT
CBA34HN € HaumGonee BHRCOKUMU 3IHAYEHUAMY 11 U, HaolopoTr, OCOJbLHUE BEIUYU~-
HH O COTJACYHTCA C OTHOCUTEALHO MAJNHMK .

XapukTep vaMeHeHMA napaMeTps T OCOGEHHO BHPA3UTENEH ANA TIAUHUC-
THX IpyHToB. llp# nocTeleHroN ne ..xope OT cynecell K RUDHHM TiuHAK BeAU~
YAH8 T YMEHBEWACTCA. JJIA PPyl  NeCyYaHHX PPYRTOR T HECKQALKO MOHU®E-
€TCA C yBemdueHue pasuepa oCHOBH. 1 Gpaxuuu., KpyAHOOONOMOUHHE IDYHTH
XapaKTe pU3yOTCA OCHUYHO BECHMA HU3KMMZA 3IHAYeHUAMd T ., [lapaderp T TaK
Xe, K&K W a , HE 3ABUCUT OT MUHEpUNM3IANUM TOPOBHX BOZ.

Lanee npuporpurcA TAGA, I ¢ TUOMUHUMY 3HAYEHUAMM napauerTpor Bl Ang
PU3nUYHHX KaTeropuil necyaHo-r'AUHUCTHX TPYHTOB, COCTABJIEHHAA H4 OCHOBE
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OynyT Heckoapko BHwe (B cpeasesm B I,I1-I,3 pasa),

~ npu paATenbHOh 3apApke. [PM MAIMEPEHUAX B peXUMe
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Tacauya I

Haunexosanue TpyHTa P' ) a 1,
oMM 4 Cex
I 2 3 4 5 6
KPYMHOOO-{ BONOHACHMEHHHHA U
noMowHu# | oueHp BRARHHMN >100 0,2-0,512,8-3,5 40
DPYHT
Py ManosraxHui >200-500f <I1,2 >3 I5-40
2, 3 -
£| |rpaBena- | BozoHacHWeHHHH X .
2 CTHHA OYeHb BAAKHUM >100 |0,25-0,7{2,2-2,5 | ~50~60
F
© ManoBiaxHu >200-300| =I,2 3,2 55-65
E KpYMHu} { BONOHACHWEHHHH # R
3 " OUEHb BIAXHEH ?70-¢20| 0,3-1,0}2,2-2,8 ] 60-80
[l
: o KanopaagHui >200 <1,5 £3,2 -
] i cpemuuit | BOROHACHIEHHHY ¥
zl . O4eHb BAAXHUH 40-20010,35-2,0}2,2-3,2 |~80-90
% HaNoBJIAXHLH >200 £2,0 £3,5 -
=]
S NenHuit BO IOHACHUMEHHUE
2 OYeHb BIAKHHY 30-200{ 0.4-2,3|2,4-3,4 | 30-80
=
= NunOBIALHH Y >200 €3 sh 70-90
£
aune puTH | BO ROHACHBSHURE H
Ou€HDb BAKHMHR <120 |~0,5=,812,6-3,4 | 50-90
4anoBNaRKLd - - - -
—.Jr———..lr_—-—————d-————-( _____ - e aw f e om a
o juCrKas 30-70 | 0,8-3,1{2,4-3,5| 70-I100
[+]
EﬁTHH&H&H 3070 | 1,5-3,5]2 0~ 60-100
L:nuneBaTaﬂ 30-40 | 1,0%3,3]2,2-4,2 1 70-100
nerxuft 30-IIC| C,4-4 2-%,5| 80-I1IC
£ | & |raxenun 30-110} 0,2-1,3] 2-5 | s0-110
L B
2 8 (nerkuit
o | 5 |nuneBarui I5-50 | 0,1-C,6] <-8 5=70
A 1O
5 TARE AN
= nuieBaTHil I5-50 } 0,1-0,5] 2-8 5-80
B _ﬁnecqaﬂaﬂ 2040 | 0,3-1,2| 2-5 | z0-80
o nunepaTan 7~35 | 0,2-1,212,4-4 5«40
& |nonyunp-
~ luas I15-30 | 0,I-0,8[2,6-3,2 | 1550
¥UDHER 10-30 )0,07-0,7} =23 5=50




HanMeHOBaHMR I'pyHTOB B TAOIMNE NGER B COOTBETCTBUAK C NpuHATOM
MHXeHe pHO-TeoNoruecKoit knaccufurauuel,

llpu nepexope 43 ozHoro paltoma B apyroit mapaserpu Bl Moryr MemaTh-
cA mO ReJMydHe B Npeneiax, YKAsaHHHWX B Tacnnue, [foaromy, mepen reM
KaK MPUCTYNATE K UCTONKOBEHAD PE3YALTATOB MONEBHX PAtoT, HEOGXOMMO
THATENEHO DACCMOTDETH MATEPHARH NapaMeTpHYeCKHX H3MEDSHHH, BNITOAHEHHHX
OKOJIO ONMOPHHX CKBAXME, W YCTAHOBATH OCHOBHHE MOWCKOBHE KPUTEDHN IR
OTISABHRX pasHoBAHOCTEe# rpyHra, Kak npasuno, aifd OnHOr0 ¥ TOTO Xe
palloHd xopomo coxpaHawTCA 00mMEe TEHJeHUMM B W3MEHEeHMM napasmeTpos BIl
AR DasHHX MODOZ B COOTBETCTBAK C npuBeAeHAOH Tadaune#f, OrnembHue npu-
MepH pacuNeHeHMs I'eOJOTMYEeCKOI0 paspe3d N0 ZaHHMM Meroaa Bl cu. Ha
puc. II-I5,

Ha puc. Ila npencTaBneH RpuMep pasfeneHusa mo napaerpad Bil pasuux
THNOB BOTNOHOCHHX QJJWBUANBHHX NMECKOB: CpeZHEro, KDPYNHOI'O U MEAKOTOo.
Munepanusauus BOZH B NECKAX OnWHAK0BA M paBHa 315 wmr/x. [ipu srux ycro-
BUAX KPUBAA p, Majo BHPAa3UTENbHE, B TC Xe BpEMf NMpPK COBMECTHOM pac-
CMOTPEHMA KDUBHX P, » Tk » Ox 9 Ty Daspes pacuneHAgeTCA nocra-
TOYHO YBepPeHHO, [I6CKM XAPBKTEDHBYDTCA ClieZyORUMH MApaMETDaMHK:
cpexsuit necor (I,4-2,7 M) - p== 80 omM; n=~0,9% a= 2,7 },rs =80 cex,
KDpymHu# mecox (2,7-4,5 u) - p= 8C omu; n=~ 0,35%; a = 2,4
Menxuft mecox (4,5-8 M) ~ p=~ 80 omM; n=0,7%; a = 2,8; T3 = 30 cex,
Ponee Hu3KaA [TONAPU3YEMOCTH MENKO38PHHCTHX NECKOB NO CPAaBHEHHD CO
CPeRRUNU, OUEBKIHO,00BACHASTCA MX CGosblef OZHOpPOIHOCTHD,

llpuuep pacyNeHeHMA 1O KPUBHM [y , Tjx M Ox CYXHUX QA0BAOPIA~
OHMaJLHEX MECYAHHWX IPYHTOR NpuBerneH Ha puc., IIG, Paccwarpusas B COBO-
KyIHOCTH KDUBHE D, , Y]y M O , MOEHO DA3TPaHUYATH NECYAHHE I'pyH-
TH Z0CTATOYHO oTderauso, [lepexon or Menxoro mecka (I-4 M) K rpasein-
croMy (4-I0,4 M) BHpamaeTcR moxbeMoM kKpupo#t p, (¢ 90 z0 I50 ouu) u
CHUEEHAEM T (c I,5 no 0,95%) u ax (c & 7o 3). lexaume HUKE Tpa=
BufiHO-raneytle OTAOXEHUS OTMEUANTCA HeCONbIMM NOBHmeHHeM aHavenudt ),
n & . KpoBnfi KOPEHHHX NMOpPOZ, NpPeACTABACHHHX MEpLeNsaMu, AONOMATANU H
TJ¥HaMA, HAUOONEe YEeTKO yCTaHAaBIMBaeTcd Mo cnaxy Kpusoll p, .

Ha puc. I2a zam npumep puldepenumansau no xprolt (B33 36) u
nunesatolt (B33 37) rauuu, KpusWe 1, B 0GOMX CAyYasX NPUEAIEEAT K
rpexcaofimody rumy K . Hepsufi cioff coormercTByer MOYBEe M MOBEPXHOCTHHM
CYTANHKAM, BTOPO# - meckaM, Tperwit — ranHam, [I[pasHe BOTBU KPUBHX BHXO-
JAT H8 ACHUMITOTH, OTBEYAWMHME UCTUHHHM 3HAUEHMAM NONAPUIYEMOCTH PJKH,
loia mupHOo# ranMHH = 0,8%, nna nunesaTod =~ n = I,2%.

Ha puc. I2G MOEHO npocsieyaTh U3MEHEHAE XapaxTepa Kpusoft QK npu
epexoze OT MECYBHON PNMHH K NMOAYKMPHOR, KOI'Z& OZHA HEOCpeACTBEHHO
3aneraer Han zpyroii. Kpusas Py B 7AHHOM Ciyyae NPUHANNEXMT K HEACHO
BHpPAXEHHOMY TpexchodHoMy tuny ( # TPyZHO WHTepnpeTHpyercs. Kpumas
1; OTHOCMTCH K TOMY Xe THNY, HO TPAHMIA MEXAy DAIHHMY BUZAGMA TJMH
oGHapyxuBaeTCA H& Hell Conee orvuerauso. Hepsult cmajp xpusoft qf o0yc-
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JIOBJIEH NMEPEXOZIOM OT MECHOB X RecyaHo#f IymHe, d& BTOPOH - rpaHulell uexny
TA¥HaM¥ Pa3HOro THna. [l REecuaHoit ruHH n= 0,8%, mA noxyxApHOil -
0,3%. llepexon K nNOAYEMPHOM IriauHe BN3HBAET TAKNE PE3KOE CHUXEHUE
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Puc, II. lpuMepu PACYNEHEHHA BOZOHACHWEHHHX # CYXUX NMECKOB

(ycnopHHe OGO3HAYEHHR cM, Ha puc, I4)
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Puc. 12, TipuMep pacuXeBeEHHA DA3HNX BHXOB I'ARH
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Puc, 13a manocTpupye® pacunoHoHHE OO MAPAMETPaM BH!) paspesa,
CHOXEBHOTO NHMGBATHME IDYAY&_ S (NOYEUM ¥ THEOJNM CYTIMHHOM 3 TIWHOM).
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Pre, I8. lipmiep pacuneReHUsl CYPIUHKOB M cynecelt
(ycnoBHHe 0003HE&UEHMA CM. Ha prc, I4)

X) fanme NONyYeHH NpPH MIATENBHON s&apAaKe CpeIH.
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Tn¥Ha OnmsKa NO YACHY NNGCTHYHOCTH X TANSNOMY CYIAMHKY, HO CHIBHO OT-
JAYEETCA OT HETO N0 I'PRHYACMETPUYOCKOMY COOT&By. KpEmaa py B arTEX
ycnosuAx cnado mddepeHnEpyercs ¥ MOKASHBAGT IMMB OOMYD TEHAGHUXD K
CHUREHUD YZSIHHOI'O CONPOTHBISHER ¢ rayCuuoft, Ha KDMBHX le y Qg o 3
Tx  BCe CIOM paspesa OTMEYANTCA OYEHL YOTKO,

Ha QoHe HM3KHX Y}, , XAPARKTEPHNX A OHNEeBATHX TPYHTOB, KDHBaR
noanpusyeMocTin oGpasyeT MaxcmMyd ( n, = 0,3%), xoropu#t ormevaer cnon
Nerrore CyramHka. Taxejwit CyraMHOK M TAMHA NPOABRAANTCA HA KPMBO{ Bech-
M3 HM3KMMU 3HEUEHMAMH T)x . Ha yuacTHe Kpumo#f ay , NDPUYPOYEHHOM K
JeTKOMY CYIZUHKY, HACHOFBETCA DesKull MAKCHMyM, AMRIUTYZ8 ME8KCUMyMa 70—
cruraer ceMu. /1A TAESANX CYPARHKOB BHAYGRMA a, nazanT no 2,5, lepe-
XOX OT TAXGJHX CYLJNMHKOB K I'NMHAM CONPOBOXIGETCA CHOBA HEOOJLINMM IO Ib—
€6MOM KpDHBOH a; . OcoCenHo BHpasNTENBEA ANA JAHHOrO PA3PESA KDUBAA Ty ,
flp# nepexoze OT TAXENHX CYTJNHHKOB K JOTKHM SHaweHMa Tyx nazawr ¢ 40
20 9 cex. JnA RUXHOIO CJOS TARGNHX CYIJMPKOB OHM CHOB& MOJHUMBKTCH U
38%eM DE3RC NAZAanT A0 7 CeK NPY HepeXOZe XK MHJICBATHM TAXNHAM.

Ha puc. I36 nOKas@H npuMep pas3feNeHAR 1O KPUBHM TNy ¥ O, Jer-
xkolt u rtaxeno#t cynecu. [locrezrue pacuneHeHH Mexgy coGo#t MOIYMETDOEBHM
rpasufiHo-raneuHHM CiroeM #d 38J6eranT B& DPCKAX NecusHMKax. Kpusaa py
A 3TOr0 paspesa HNOCTENEHHO CHUXEETCH C yPenuueruned AB, o6pasyd anub
HeGoasmol neperu( B cpezseit yacry, orpaxanmuil moABnenZe rpasuiino-ra-
nevuBHx oraoweHuit, Ilo xpmsoft Fx Cyneck PasTPEHMYMBALTCA OTUETINEO.
Jin nerxofl cynecu Nk = I,1%, ax = 2,5; mA rAzenof - M« = 3%, a
ay = 2,7. Ha kpuBoit a, cxoffi rpapuliHO-TaneyHHX OTAORKEHUA OTMeuaercs
no MUHEMyMy. [lepexoa oT TAXenof cynecH K MeCUaHKKEM ONpeneNReTCs 10
raxbHe {meMy MOBHEEHUN Y], .

Ha puc, I4 pad npuMep onpezesneHus Mo ZaHHuM Meroza BI Eposmy cy-
XHX TNecyaHo-IpasuiiHNX OTiOXeHMil, 3aseravmumx NOj CroeM necyaxo§l rauHu ©
BKADYEHUEM xpecBH., Ha xpusoit P" » AMequmeit vernpexcnoiluuit xapakrep
rena HA, oTueTAMBO NPOABARNDTCA JHMIB BEPXHME CJXOM paspeas. [oaomsa
cl0A necuanoi! rammd no Hell BHpensercs ¢ TPymoM. Mexpmy TeM Ha KuuBOH

x  llepexoxn or necuadoil ramHH K TpaBuiiHo-necuaHoll Macce BHpazaseTcs
X8PAHTEDHHM [0ZBEMOM, 38 KOTODHM CleZyeT yBOPEeHHH!t BHXOX HA 8CHMNTOTY
npx k = 0,45%. [lo 3uayennn Q [eCYBHO-PPABURHEHE OTAOKEHUA TaKEe
38MOTHO OTAMYMADTCA OT BHEGJEXannX NOpoZ. [nA NepBHX OHO OnU3K0O K 3,5,
8 MR BTOPHX — JGEAT B npexensx 2,6-3. BeckMa OTYETIMBO PACUIEHAETCH
paspes no napaueTrpy T« . InA nmoxyxupHofl I'ZMAH Tx = 23 cek, WA Nec-
yaHo!t raumn - 30 cex X anA necuaHo-rpabnitHoft uacew - I7 cex,

B paGore He pPacCMaTPHRENTCA BONPOCH WETEPIPETAIMK DPE3YNLTATOR Me-
Topa Bl znAa paspesos, COJepRAMMX ApyrAe DE3HOBAJHOCTH IODPOR, KpoMe
NpABeReHHUX B TA0A, 1. B 3TUX CAyUaAX ZO HAKOMJEHHUR ONHTA CAEXyeT OfU~—
parsca HA nanHMe mapuserpuveckux Wamepenuft y ckpaxud. Mamecrso asusb,
470 AAA KAPCOHATHHX NOPOR (M3BECTHAKM, MEPrejd, NONOMHTH) rl B GONb-
muHcYBE cayyaes cocrasnrer 0,8-I%, a KONe0NeTCA OKONO XBYX, a4 T
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Puc, 14, NMpavep pacuieHeHHS
MOPEHFHX OTAOXeHuUl

40

HACHRHOH TI'DYHT;

K/8 - xpymuuft;
necor C/s - cpggnlts
M/3 - uexxmil;

necox rpasendctTuit;
rpaBull ¥ rajbxa,
BAJYHH;

cynecs;

CyTJHHOK;

TavHa YeTBEPTHURAA;
raueEa;

Mepreis;

NONOMHUT;
U3BECTHAK;
PDEMIHOBATOCTE
ApecEa;

YPOBSHb TPYHTOBHX
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paBEfiercA mpuMepro I00-I50 cex. Ilo PoAMUMHAM T X O  MOXHO paspe-
IATH MOKAY coGofl pasHHe KATOrODHE EAPCOEATHMX mOopox. Hampmsep, RozOMN-
TH B CPOBHOHHH ¢ K3BOCYHARSMN BHPPNADYCH OGHYHO MO OTHOOMTENHEO BHCO-
XKEM T ¥ HEBREM Q .

PesynsrarH RocznezOBAEWRY HOBBONANT BAKANYNTE, YTO HEPOXOX OT DHX-
INX OTHONSHUY K CKANBHEM 780TO §0X6¢ OPNOTANBO (HECHDyorCsA HO KDMBHM
napamerpor B, wex mo kpusoft Pk cl.plc.ISx). SapCH XOPeEHME IODOZH,
BCEpHTHE Ha PayCume 21 M, npezicTABIOHH HEDSCIAMBAHHEM KBBOCTHAKOB, XO-
HOMETOR M Meprejeft xapsoma., C 40 M B paspese npeodrazapr MK, Ha Ko~
POHHKX IOPOZAX BENETraNT N6ZBEKOEHE OTAOXCHEE DASHOT0 COCTABS 0T CyIARH~-
Ka X KPyNHOOCIOMOUHQr'C MAropHana, YPOBeHS TPYHYOBHX BOX COBIAZAET ©

RpoBaell KOpeBEHX mOpPOA. [IPH COBMECTHOM DPACOMOTPOHMM EDHEHX s Mk »
Oy ¥ Ty MOXHO BEJOTH, YTO BODXHAS rPEEMNA KODEHHHX NOPOA OTMEYaer-
cf Hamdonee yBODPOHHO N0 DOSKONY BOBpDaCTEHMD NApauMsrpa L

(¢ 50 z0 90 cex). llepexon x TOXEe TiKH (UKCHDYETCA RO SAMETHOMY yMEHH~
@GHED SHEYGHHM p, o T H }r . o BemuuuEe Ty XODOEO p8CUNeHR~-
DTOR TAKXS MODEHHH® OTAOXEHMA, JeBaf BeTEG KPHBOZ Ty INOCTENGHHO
cunxgercE ¢ 90 20 25 CEK, OTpaxas CMEHY MENKOTO MOCKAR I'DABSIHCTHM M
sared KPYNROOGAOMOYHHM MaTepHayoM, [OAOMBA KOTODOTO BNpAZASTCA Ha XKpA-
BOM HAuaJOM CTYHEHBKH, OTBeuaNmefl HUREICXAUMM CXOAM MONKOI'0 NECKA
CYIAKHKE,

B npusezeRENX npHMepax reonorsuecxmi paspes wasro oxafo midepen-
HUpYyercH NO YAGABHOMY CORDPOTHRASHUN., OpHaKO US 3TOr'0 HE CAGZYET, 4YTO
NOCTAHOBKA MOTOJE CONpoTMBIEeHE# HE BCerjpa olnNaaTesbHA, 3HAHHE COOTHO-
meHRY conmporusneHal cnoeR B paapese HeOOXOZMMO A NPABANEHOIO MCTON~
HOBAANA KDUBNX EaxymelicA moaspusyemocri, Kpowe roro, caenyer UMeTsh B
BUZY, 9TO HauGoxee MONHOS OCBGEEHU® I'EONOTHUECKOTO paspessd MOXET OHTH
MOMYYGHO JIMED NpPY KOMINEKOHOM HCIIONESOBAHME YeTHPeX Ieofusuyeck4x ma-
paserpos ( p M s @ ¥ T ), 8 poms KEXJOTO W3 HEX B BBACH-
MOCTH OT KORKpOTHOR OOCTEHOBKE MOXeT OHTH Goabmeft mam Menbuell,

CXABA YI, NPMMEPH TIOREBNX PABOT

§ 24, O0wekr I

Hecne noBanus npopozwmics B MOCKOBCKOH OGNECTH HA ONMON3HEBOM KOCO—
TOops TPSCCH ABTOMOCMAEHOR nOpOTE (0O0BeRT Comspopnpoerra). lexs pa-
0or ~ BHACHOHHS® BOIMOXNOCTH MCHONHBOBAHAA MeTOsa Bl 2aR Maywemus reo-
JIOTMYECKOr0 CTPOCHEA ONOABEeBNX pafloHOB, HOTZA OHH CNOXEHH NPEHMYHECT-
BEHHO TAMEHCTHMY I'pyHTaMHA,

Z) lipapessHENE ZBHENG NONYYGHH NPA JTHTONSHON BAPANEE CPOTN.
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Teonoruyecxnli paspe3 MCCNeJOBAHHOI'C yuacTKa NMpencTarRneH B HuxHelt
4acTH OpoyaKMu cpepiero KapOOHE ~ H3BECTHAKHMK, MeDTSiAMd ¥ NeCTpOLUBET=
HHMW TAMHAMK, JOMHOCTH TJIMH KONEGACTCHR OT & 20 6 4. [la ravdax 3aneraor

BuZOYAODHHE 1AKEI © MOLEeHHHe SYIVIMHKH, ¥eST344 B BCPXHEHl dacTh (Bepx-
HAR MOPEHA) lreBarne. JouHOU:ih MX MEHN2TCA O YYaCTKY 01 3 Ao 9 M,uac-
THYHO O'M NEP KpHTH NECEAdM ACNOBAATHHLMY CYPIAKKGMA NJGHOCTBR A0 © M.
floAi3CMhUC BOXb BUKPHTH B Ji¢;10BUANDHLUA CYPHMHKAX K “OpPEHHUX dEprenfX.

Peayasrasu nccrienroBanu™ npusenend Ha puc, 16 u I7. fpu paccuorpe-
1AW KPUBHX P,  BUTHO, YTO Pa3pE3 €400 paCy/IeHAETCA IO YREABHOMY CO-
nporuBnento (cu. puc., I7). B ConbmMHCTBE CHYYaeB N0 HPUBHY P« conep-
WEHHO HE pa’NeNnAnTCR MODEeHHHE CYTJMHKA M KAMCHHOYLOJABHHE IAMIH,

{puBHC T, B OCHOBHOM MHOTOCNOI!HH, HO TOXE HE D¢3KO JWA}( €pPCHIM-
poBany. Tew HE MeHer NO 3KAUEHURN q XOpOWo pa3.TIYanTCH MupeHHHe Cy-—
TA"YKU, KAMEHHOYTOAbHHE IJAHHH W CKaNbHLE hOPEeHHHe HOPOmH OJaroJapR To-
My, YTO MX MONAPU3FCNOCTH MANO MEHAGTCS! LPU [{EPEeXOne OT TOYKM K TOYKE
(cx. puc, I6),

HauGonee OTUYGTANBO pa3pes DACUNEHRETCA 10 KPUBLUM  Tx . ilo HUM
YBEDPEKHO ONPEFEnfNTCR BCE NATOAOIMYECKAE DIp&HMlib, BRANUAR TpAldlLy Mex~
Jy BeprHen 4 Ruxuedl MopeHoll Ha TOM yuaCTKe, I'Ze NepPBAA {IpeCTaBIeHA
NEJAeBaTUM!! cYranHKaMu, lloAb3yACH METOZOM CONOCTAaBREHHN, C NMOMOMBO Kpd~
BHX Ty HMORHO HAUTH MOJOxeuyde I'PAHUL MEeXny BCEMY TODU3OHTAMM D33pess,

[io KpupuM B33, CHATHM Yy CKBAX#H, YCTJUHOBJIECHO COOTHETCTBAE MEXIy
OTIENBHEMA TEOINEKTPUUECCKANM TOPUIOHTUNKM ¥ JUTOJOIMYCCHUMA PAIHOCTAMU
nopoa.

B radn, £ NpUBOPATCA 3HAYEHAR TEOINEKTPAYECKIX M3paMeTpos, COOT-
BETCTBYOUUX Kaxzoil pasHOBAIHOCTA NMOPOR, BCTPEUEHHHX B pafoHC.

Taonuua 2
HauMeHORBEHUE TODO IH P ' \:L, T,
Oudld , CCK
1
HacHnuoit rpyHt 19 ,0,-0,3

CyrauHoK peioBHANBHBA T1-37 0,+-0,6 45-60
;  Bepxassa MopeHa Vv, 45-0,6 30-15
CyramMHOK MOPeHHNH  puyuas wopena 17-30 "0,45" c0-25
Tuuya KaneHnoyroabHas 19-26 0,3 o-1c
i{3BECTHRK M MepreNb > 0350 >0,540,6 >30+70

TakuM 00pa3OM, PEBYJBLTATH IICCAEIOBAIMA MOK43IANA LENeCOO0LasHOCTE
nplidexenns Meroza Bl B nOno0Hux reoiorAYyeCKUX YCIOBWAX, ans O0Jce Je-
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T8ABHOI'0 DACUNOHOHMS DHXIHX OTAONOHUY M onNpeZodCHHS KPOBIM KOPOHHHX
THHE B MORCTUISXEMX WX CXANBHHX HODOX.

§ 25. Oovexr 2

O6sext 2 pacmonoxer B Pocrosckad odnacTe. PaffioH pacoT NPUYPOTOH K
BOZOPAB ZONBHOMY yyacrry ¥ nonuraM pex Jora u Cane.

B reonorsuecxoM crpoerun pafloHa MPUHMMBNT yUaCTHE PTPOTUYHHE K
96TBEPTUYHHE OTNOXCHKA o0meft momHOGTEL oT 50 z0 200 M. TperuyHHe OTJIO—
XoHUA NpeACTABNEGHH YepesZOBAHMEM IAMH, HOCKOB H NPOMEXYTOYHHX Mexjy HM-—
MK pasHoctTell, OHM He BHzepXOHH HM 0O NIOMAZM, HE N0 I'IySuHe, Yersep-
THYHHE OTNOXGHMF BHDAXCHM PJUAAMM M cyrzdHkamu. MomsocTh MX BapBEpyeT
or 3 zo 40 M, MuHepayMsauus HOZSEMHHX BOJZ KoAeGIeTCA B CONBWAX IIpeZe-—
zax. HaprRpay C mpecunM# BOZAMM BCTDOUADTCH COJNONOBATHE ¥ CONEHHE,

PaGoTh nonxHH OHNM BHABSTH TreoPusuyYeCKHe KPUTEDHR AR PaCUNeHOHMA
nopox paspesa B YCAOBMAX 1eCTPOY MUHepaIRsanu¥ MHOz3EMHHX BOA. OHU Hpo-
BOZMIRCH, B KOMIIJIeKCE H&S8EMHOI0 ¥ CKBAXMHHOroO BApHAHTOB. [l MCCnemOBA—
Hufl CunM BHODAHH yYAcTKM ¢ XOpOomo KsyueHHOl reoaormeit. Pesyibrary pa-
Gor orpamenH ma pHc, I8,

fin xaxpof TOVEA B33 NPKBGJGEN TPAQUEM P B T X), a rexue
T'O0JOTHYECKEE KOJNOHKH CHBAXHH, COCTaBIEHHHE IO ZAHEHM OypeHusa, Jaf
TeX TOYeK, KOTODHE OCBemeHH xaporaxoM Bli, spech e, AR HArAAXHOCTH,
CXEeMATHYHO HameceHH zMarpaMui Bll # KC, ocu rayCuny XOoTOpHX A@HH B XJOra-
pEdMUTecROM Macmrade.

lipy coBMecTHOM pacOMOTpPeHHH TpabuxoB x BT ofpagaer BHAMA-
HHE HECOOTBOTCTBUG XX XAPEKTEPOB ANA OZHHX H TE€X Xe TOoYeK, Cpead rps-
Quros P“ npeodxazapr xpuene rHRa K, HK 7 HAK. MaxkcHMyuu H& KpaBHX
Px NPUYPOUEGHH K BOAOHOCHHM MOCKaM. AMIIATYZE uX TeM Coybme, 4eM
MEHBIE MUHED&NUBANAA MOASEMHHX BOA. Cnap npaBux BeTsell KPUBHX pr or-
569867 NMC0 AEPEXOXYy K TaHHAK, JHOO MOCTSMNEHHOMY MOBHEONKN MUHEpANH3&—
QUK DOPOBHX BOJ C IAyOnHOU, PopuMpoBAHME JIeBHX BerBeft KPUBHX x 00~
YCHOBIMBEETCA MOBBPXHOCTHHMH CyrjMHxaMu, {WHorgpa omny npomsBaawvicH CralHu
NORbCMOK KPUBOM mepen MepexornoM K MaxcuMydy, YTo sarpyaxAer Onpejeie-
AHE TOYHOTO NONOXEHMH KPOBIA BOJOHOCHHX NecxoB (B33 2 u 4),

T'padaxu Nk doxee mddpepeHUApoBaHH, yed rpaduxa P“ s W vMeDT
B OCHOBHOM MATHCAOHHWY X&8paKTep. Jro CHYXUT NOKE3ATeNeM CONbULeN YYBCT—
BATEIHHOCTH MeTOZ8 Bl K N4TONOrHMYGCKMM MSMEeHEHHMAM B paspese N0 ¢cpaBHe-
HUO C MOTOZOM conroTuBiednil, U3-3a GoabHOH HEOZHOPOAHOCTH TeONIOrHYEC-
KHX yCnOBM# NPy nepexone OT OZHOIC y4YaCTHa K ApyroMy rpaguxd Nx ¥e
COXDaMANT CBOEro THNAa,

llpg conocTaBneHMY JAHHHX MeTOns BI3 ¢ paHHHMM KapoTaxa N0 METOXY
Bll Ouno ycTaHOBASHO, YTO MAKCAMAaNbHOM RONADU3yEMOCTED B pafioHe pacor

X) Benuqumu Tn OMPOZSIAXUCE HPK N4TEUBEOR 3aprzKe CPOIH.
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1~4 - xpubere KC (1-30x3 MOL5 AO01B,
2-804F MOS5 ACIB, 3-30w#0 M10 A0S,

4~3040 M 20 AG18);
5 8 —kpubere 11C,
6 — xoubas Tr (PAPK)
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o = {20 mm
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XApaxTepU3yOTeA CYILAUHKM U cynecd, CyrJHHKA NOYTH IOBCEMECTHO 3aJeraot
TON NOYBEHUMM CJIOEM O IAYCHHN 549 M ¥ NMpoCHexdBawTCH Ha BCEX TOYKaX
B33, 3y uckmovenned B33 9, B rourax B33 3 u B33 5 ouM BCTPEUADTCH TAH-
Xe ¥ CayOxe B Buje OTZEIBHWX Npocnoes, CYTAMHKM, ciaaraovude BepXHOR
4YacTh Pa3pe3ad, BH3WBAWNT PE3KUH mOxBEM NSBHX BETBEH KPHBHX g « Or=
DeRBHHE MANOMONHHE NPOCHOK CYrA#HKOB OTPBXANTCA HA KPUBHX M« B BHJIE
Y3KONOKRANA30BEHHRX MaxCuMyMo (B33 5). Cymecu nMenT Mexpmiee DaclpoCT—
patienne B pailoHe padoT, YeM CYTJAMHKM, M BCTPEYAWTCA TOABKO B BUZe Mpo-
cnoeB Rebonbumoit MomHocTu, Ha rpajuxax X 1 pMarpaMMax ALJBH OHU
APORBAANTCA NPUMEPHO TAK Xe, K8K U cyrauHkk (B33 I,3 u 5).

MHHAMS T HEMI 3HAYEHURMY q OTANYERTCR TAXRN, MOmEWH ciolt raun
oCHapyxeH B Touke BJ3 9, rpe OH zaneraer APAMO OT NOBEPXHOCTM SEMAR 1O
rayOsd I%4,> M. TaAMHAM COOTBETCTBYET JNEBAR SUTARYTAR BOTBL  rpaduxa
qw y pacnosoxeHHad B OGNAcTM BECHMA HUIKNX 3HAUYEHW{l PARHOTO napauerpa
(N« = 0,5%). Tnitnn, saneravude B Huxuefl 4acid paspesd, o0yCAOBAKBA-
OT KPYTO€ CHUNEHMEe [PABHX BeTBeil KPUBHX qx (B33 I u 7). llpocnou radx,
JaEe CPaBHUTENHHO HEGONBWOH MOMHOCTH, BHISAANTCR B pa3pes3e MO 3QMETHHM
MOHUXEHUAN UAN TeperntaM KPUBHX N« (B33 I, 5, 7 u 8),

NonfipusyeMoCcTh MECKOB WIKEHRSTCA B MAPOKHX MPERENEX B 38BACUMOCTH
OT uX COCTABa ¥ MuHepanulauuy HacHmaowelt ux oz, HeNKO3EpHUCTHE NEc-
KH, HEORHODOTHHe N0 CPAHYNIOMETPUYECKOMY COCTaBY, HPUGIMEANTCH MO MONA-
pusyeuocT K cyrndukuax (B33 2; 4 u 7). lleckd ¢ MuHepanusopaHuodd Bozolt
He OTRAYEKTCR 0 HOMAPH3yeMocT# oT IJMH (B33 3; 6 # 8),

Ha puc. I9 npupezeHy TUNUYHHE De3yJlbT&TH CKEAMUHHHX MACCJE JOBAHMH
uerozoy Bll.

CpaBiuBas muarpauuy Bll ¢ puarpauMauy CTAHZ@PTHHX METOZOB Kapora-
Xa, MOFHO yOeIMTBCR, YTO SHOMAIMA AUBn B OOJBUAHCTBE CIYYH4EB HE COBw
187407 C AHOMAJNUAMY IPYI4AX NapaMeTpoB. Haubonce BHCOKMMM 3NAYEHUAMM
AUBn (mo IS0 uB) oGnazadT CYINMHKM N cynecu. [JMHH, craramude BepX~
HOW M HUEHOO 4YacT# paspess, MPOABIAHOTCH B COAMKEHMU ABYX KPHMBHX AUBn.
CHATUX Npu Tokax pasHoil noxsspHoctv, Bendyuua AUBn I NECKOB ONpepe~
JAETCA PNaBHHM 00pas3oM NiHepanssanuelt nracTosyx BOZA. B CHBAXUHE UMERT~
CA 7B8& pa3OCWEeHHHX BOFOHOCHHX TOPWU3OHTA. B BepxHed COPUIOHTE
(24,2 - 33,2 M) MuRepayAsauuA BOm  pasHa O,4 /X, B HUKHeM
(40,8 - 52,7 @) - & T/n. COOTBETCTBEHHO ITOMY NP4 NEpPeXOre OT BepXHE~
To ropuzonra ¥ nuzneMy algn napeer c¢ 60 po IO uB d& CraHoBATCA RpaKTU~-
YeCHR pusHOf Bemmusne algy , Haomopaewolt nporus raux. Ha yvacrke mu-
arpauuy Bil, ormevavue# nmeckaM, nHaGawpawrca oTpenbHue “muxu" algn
CBA3AHHHE C MPOCNOAMA MEAKO3IEDHHCTOrO IJIMHUCTOIO lecka.

Hu OCHOBAEWHM NOJYYEHHHX MATEPUBNOB OHAY YCTAHOBASHH OOMUE KpUTE~
DWU AR DRCUNEHEHMA AECUBHO-TAMHUCTHX OTNOXCHME paloHa, HOTOpHE CeZe-
#4 B rada. 3.
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Taonsra 3

XapagTopuoTHKa IOPOAH po }. J, nnren-
CUBHOCTH
ouu raMMa-KaIy—~
Yenun
¥MIT/MUE
flecox ¢ KDynHu§t ¥ cpepHuit >20 I,2=2 HusKas
mpeosoR BopoH ) _ o e d e b e e
Menksf#l ¥ ragercTHR >20 I,5-4 Husxas
e U e )
Mecox ¢ umuBEpanKaoBaHHON BOZOR <20 <I Hyskad
CyrzvROK U cymecs <20 2-5 cpemHAA
Tnuna <15 T ~0,5 BHCOKaS
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