FrOCYAAPCTBEHHOE OBPA3OBATEJIbHOE YYPEXIOEWE
# BbICWUEIO NMPO®ECCUOHAIIBHOIO OBPA3OBAHUA

POCCUMCKHMI T'OCYJIAPCTBEHHBIN
TEOJIOTOPA3BEJIOYHbIA YHUBEPCUTET

umenn CEPI'O OP/’KOHMKU/I3E

N.A. loopoxoToBa, I1.B. HoBukos, K.B. HoBukos

INPAKTUKYM

IO HHTEPHPETAIIUU PE3YJIbTATOB
IHOJIEBBIX HABJIOJAEHHUHU B METOJAX
DJIEKTPOPA3SBEAKHA

YyeOHoe mocodue mid crenuanbaocta 130201
«reo(u3nuecKue MEeTO bl TOMCKOB U Pa3BEIKH
MECTOPOKICHUH MOJIE3HBIX UCKOTTAEMBIX)»

Mocksa — 2011



VYK 550.837(076.5)

N.A. Jlo6poxorosa, I1.B. HoBukos, K.B. HoBukos. IlpakTukym no uH-
TEePHPETALNN PE3YyJIbTaTOB MOJEBbIX HAOIIOJACHUN B METOJAX AJIEKTPOPA3BEIKH.
Yuebnoe mocodue. M.: PITPY, 2011.

Metoanueckoe mocodue npeHa3HaueHo JJis CTYIEHTOB Te0(PU3UKOB 3 —
5 xypcoB. OHO BKJIIO4YaeT B ce0s abopaTopHbie pabOThl U KPaTKOE U3JI0KEHUE
HEKOTOPBIX CIIOCOOOB MHTEPIPETALIMH JIAHHBIX 3JIEKTPOPA3BEIKU.

Bamm 0T3bIBBI, MOXKENAaHUS U NPEAJIOKEHUS MPUCHIIAWTE MO AIEKTPOH-
HOMY ajpecy egm.electro@gmail.com i mgri@yandex.ru .

© U.A. Jlo6poxotona, I1.B. Hosukos, K.B. HoBukos


mailto:egm.electro@gmail.com
mailto:mgri@yandex.ru

OraaBaAeHHE

BBEIIECHIIC ... et e et e e et e e e e e e aaans -4 -
1. HopManbHbIe 3J1eKTpUUECKHUe MOl B METO/IE COITPOTUBIICHU . .................. -5-
2. PacyeT ycTaHOBKHM JiJis1 pa0OT METOaMHU COTIPOTUBIICHUH .......vvveeerveennnee. -7-

2.1. PacyeT ycTaHOBKH Il CHMMETPUYHOTO JIEKTPONPOGUITUPOBAHHUS ... - 7 -
2.2. Pacuer YCTaHOBKH JUISL BEPTUKAIBHOTO 3JIEKTPUYECKOTO

E10) 801 070010) ;13 10 EORUU PR -8-
3. Pemienue mnpsMbIX 3a7a4 M WHTEPOpPETANMs JTAHHBIX BEPTUKAIBHOTO
ANEKTPUUYECKOTO 30HTUPOBAHUS (BD3)..ooiiiiiiiiiiiiiiieeeeee e, -9-
3.1. Pemenne npsamMbIx 3aa4 B METOAE BO3 ..o, -9-
3.2. UaTepriperanus pe3ynbTaToB BO3. ... -13 -
3.3. KauectBeHHas nHTEpIpeTalvs KPUBBIX BO3 ..., -21 -
4. MeTo1 €CTECTBEHHOTO JIEKTPUUECKOTO TIOMS veevneerrreeeeeenireeeeesnnnrreeesnnnnns -27 -
4.1. O6paboTka pe3ynbTaTOB HAOIIOJCHUM B METOJIE €CTECTBEHHOIO IMOJs
(CHEMEKA TPAITUECHTOB) ....vvvveeeuereeeenereeeaereeenssesessseeesssseesensseessssseesansseessssseenns -28 -
4.2. Wurepnperanusi pe3ysbTaTOB TMOJEBbIX HAOMIOJEHUNA B METOJE
CCTECTBEHHOTO TTOJMS c.uuevvreeeeenerrreeeeannsreeeesnnnseeeeesssnsseesssssnsseeesesnsssseessnnnnes -32-
5. UnTepnperanus pe3yibTaToB MOJIEBBIX HAOIIOJICHUM B METO/E 3apsKEHHOTO
yen) 2 I LY 1 1 TP PPRR -34 -
5.1. UnTepnpetaniust M3T Ha PYTHBIX OOBCKTAX ....eeeereveeeererreeesereeeennreeenns -34 -
5.2. M3T Ha ruIpOTCOTOTHICCKUX OOBEKTAX ...eeeeevrreererreeeserreesaereeeenareeens - 36 -
6. MeTo BEI3BAHHOM TTOJSPUBALIHM . ......ceeernerreeeeenirrreeesnninereeessnnnreeessssnneeeess - 38 -
6.1. TloBepxHocTHas ¥ OOBEMHas TMOJSIpU3AIUS  TEN, HWMEIOIINX
HU3OMETPUTHYEO (DOPMY ..cvvvienerieenrieereeennreensseesseeenseeensseesseesssesessessnsseensseens - 38 -
6.2 PacyeTr KaxKymEnUCs TOTSAPUZYEMOCTH . .....ceeeeerurrreeeesnnrreeeessnnnneeeessnnnne -39 -
6.3. CriocoObl MHTEpIpETAIMU PE3YIbTATOB MOJIEBBIX HAOIIOJECHUN METOJIOM
Bttt ettt et -41 -
7. MeToa EPEXOTHBIX TIPOIIECCOB. ...uuvvrreeeerurrrreeeeanrrreeesannrrreeessssnnreeesssssneeess -44 -
7.1. TOpU3OHTATBHO-CIIOUCTASI CPEIIA «vvveeeernerrreeeeannnrrreeeennnreeeeesssnseeeesennnns -44 -
7.2. JIOKATBHBIH OOBEKT ...eeeeuvveeeeerieeesrreeenseeeesseeessseeeassseeesssseesassseeesssseenns - 46 -
8. METOT HEZABEMITEHHOM TTETII .. eeeeneeeeneeeeeeeeeeeeeeeeeeeeeaeseeeaeseeneeeeneeeennnns -48 -
8.1. Mutepnperanus pe3ysabtaToB MeToaa HIL..........ocoovviiiiiiiiiei, -48 -
8.2. [TpoBOASIIINIT HEMATHUTHBIN OOBEKT. ..vveeeeveeenvreeireenireenreenseeenneennes - 49 -
8.3. ITpOBOMSIIIMIT M1 MATHUTHBIH OOBEKT ....eeeeuvveeeirieeeiirreeeeireeenveeeenaneeeens -51 -
9. VITOTOBOE BAIMAHME ........eeeiiiieieiiiieeiiteeeiiee et e sttt e et e st e s e e e -54 -
CHHCOK JIHTEPATYPB «.eevvvieeeerniiiieeeesniireeeessuneeeeesanassreeesssnsreeesssssseeesssssssnees -62 -



BBeaeHHe

Anekmpopazeedka — OJVH W3 BeAyIHNX IeopU3UYECKUX METOJI0B, MPH-
MEHSIEMbIX IPU I'e0JIOrOpa3BeIoYHBIX padoTax Il penieHus] MIMPOKOTo Kpyra
re0JIOTUYECKUX 3a/1au, XapaKTepU3yeTcsi MHOToo0pa3reM METO/I0B, UX MOAU(U-
Kallui, pa3BETBICHHOCTHIO BAPUAHTOB U METONMK. KaXkIblii OTAENBHBIN METOA U
KaXJas MOAU(UKAIIMS METOJIa WM €r0 BapHAHT OTIMYAIOTCS HE TOJIBKO METO-
JTUKOM TOJIEBBIX pabOT, HO M MMEIOT CBOIO crenu(uky oOpabOTKH U MHTEpIIpe-
TaIlMW PE3yJIbTATOB MOJIEBBIX HAOIIOACHHIA.

B ocHOBHOM Kypce 3JIeKTpopa3BelKH, NpenoaaBaeMoM B PoccuiickoMm
['ocynapcteennom ['eonoropaszsenounom YHusepcutere uMeHu Cepro Opoko-
HUKHJ3€ U CTYJIEHTOB reodusnueckux crnernuanpHocTterd Ha III — IV kypcax,
M3JIaraloTCs JUIIb CIOCOObI MHTEPIPETALIMU ISl HAanboJiee paclpoCTPaHEHHBIX
U3 TPUMEHSIONIUXCS B HACTOSIINEE BpPEMs METOJIOB 3JIEKTpopas3Beaku. boiee
r1y0OKOe U3y4eHUEe TEOPETUYECKUX OCHOB METOJIOB M 3HAKOMCTBO C METOJIaMH,
MPUMEHSIIOIIUMUCS JIJIs1 peIIeHHs 0oJiee Y3KOTO Kpyra 3ajay, Tak e Kak U u3y-
YEHUE CBS3aHHBIX C 3TUMH METOAaMHU BOIPOCOB MHTEPIIPETALNH, OCYILIECTBIIS-
eTcs Ha crapuiux kypcax (IV — V) B paMmkax KypcoB 10 crieliMaanu3aiusim.

Hacrosimee ydeOHoe mocoOue mMpeaHa3HAYEHO ISl  CTY/IEHTOB-
reo(pr3MKOB, U3YYAIONINX KaK OCHOBHOM KypC, TaK M CIEIKYPC dJEKTPOpa3Be/-
KM, 1 OXBaTbIBAET BOIPOCHI, CBSI3aHHBIE C MHTEPIIPETALUEH pe3yIbTAaTOB MOJIE-
BbIX HAOJIOJEHUHN TSI METOJIOB MTOCTOSIHHOTO TMOJIS (9JEKTpOonpoduInpoBaHue,
B33, MeTo 3apsiKEHHOr0 Tena, METOJ €CTECTBEHHOIO TOJIsl), IEPEMEHHOIO T0-
751 (HU3KOYACTOTHBIE UHAYKTUBHBIE METO/IbI) U HECTAIIMOHAPHBIX MOJIeH (MeTo
BBI3BAHHOW MOJSPU3ALMHU, METOJ MEPEXOJHBIX MPOIECCOB B BapUAHTE COBMeE-
HICHHBIX TETEIb U aBTOHOMHOUN pamMku). OHO MOXKET OBITh MUCIOJIB30BAHO CTY-
JEHTaMH JIPYTUX BY30B U TEXHUKYMOB, OCBaMBAIONIUX Ie0(U3UUYECKUE CIICIH-
QTBHOCTH, a TaKXKE CTYJICHTAMU-T€O0JIOTaMU, U3y4alolUMH Ie0JIOTUYECKUE THC-
nurinHel.  KpoMe Toro, OHO MOXET OBITh TOJIE3HBIM JISi HWHXKEHEPOB H
TEXHUKOB re0(pU3NUECKUX OpraHu3aiuii, 0COOEHHO T€ €ro 4acTH, KOTOpbIe Ka-
CaloTCAd METOJIOB, CJIa00 OCBEIEHHBIX B Y4eOHOW M HAy4yHOH JHUTEpaType, HO
JOCTATOYHO IIUPOKO PACTIPOCTPAHEHHBIX.



1. HopMaAbHBIE 2A€KTPHYECKHE IIOASI B METOAE
CONIPOTHBACHHH

J7ist TOro 4ToOb!I 10 HAOJII0AEMOMY AJIEKTPUUECKOMY IO MOKHO ObLIO
CYJIUTh O TEOIEKTPUYECKOM pas3pes3e, CIeAyeT B IPOLECCE WHTEPHPETALHH
CPaBHHUTb MEXIy cO00i HaOII0JEHHOE MOJe U I0JIe HaJl U3BECTHBIM IE€03JICK-
TPUYECKUM Pa3pe30M ISl TOrO KE MCTOYHUKA, PACCUUTAHHBIM TEOPETHYECKHU.
Yame Bcero HaOIIOJEHHOE IOJI€ CPABHHUBAIOT C MOJEM MCTOYHMKA HAJl OJIHO-
POJIHBIM HOJyIPOCTPAHCTBOM, KOTOPOE U Ha3bIBAKOT HOPMAIbHLIM NOTEM.

B Meronax anekTpopa3BeKu NOCTOSHHBIMU MOJSIMU, B YaCTHOCTH, B M€-
TO/JAaX CONPOTUBIICHUH, HauboJiee YacTO MPUMEHSIEMbIMU UCTOUYHUKAMHU BO30Y-
AKIAIOUIETO 3JIEKTPUYECKOTO TOJIS SBJISIOTCS TOYEUHbIE U JUIOJIbHbIE HCTOYHU-
ku. [IuTaommumMy yCcTaHOBKaMU B 3TUX CIy4dasiX SBJISIOTCS YCTAHOBKHU C OJHHUM
MUATAIOIIUM JIEKTPOAOM A (BTOpOM 37eKTpoi B OTHECEH Ha paccTosHue, B 10—
15 pa3 mpeBbllIaroniee paccTosiHUE OT TOYKH HAOMIOJIEHUS 10 AJIEKTpoaa A), ¢
JIBYMsI IUTAIOIIMMU 3JEKTpogaMu 4 U B W IUIONbHBIE YCTAaHOBKM, KOTJa pac-
CTOSTHUE MEXIYy MUTAKOIIUMH 3JIEKTPOJAMU, BO MHOTO Pa3 MEHBIIIE PACCTOSHUS
710 TOYKU HAOJIIOICHHUS.

UtoObl UMETh MPEICTABIEHUE O XapaKTepe AJIEKTPUUYECKOTO TOJIsI, BO3-
Oy’K/1aeMOro 3TMMHM MCTOYHHKAMH B OJJHOPOJHOM HOJYNPOCTPAHCTBE, Mpeasia-
raeTcsi pacCUUTaTh HANPSKEHHOCTh AekTpuueckoro nojs E w nmorenuuman U
JUISL 3TUX MCTOYHHUKOB HAa MOBEPXHOCTH OJHOPOJHOrO MOJYIPOCTPAHCTBA, 3a-
MIOJIHEHHOTO CPENOM C YIEIbHBIM JJIEKTPUUECKUM CONPOTUBJIEHUEM p. OUEHKY
IITyOMHHOCTU UCCJEI0BAHMS NMPU pabOTE C TOUEUHBIMH, IBYXTOUCYHBIMHU U JH-
MOJIbHBIMU YCTAHOBKaMHU MOKHO IPOU3BECTH HA OCHOBAHUHU AHAJIN3a 3aBUCUMO-
CTH MEXAY IUIOTHOCTBIO TOKA HA MOBEPXHOCTHU IMOJIYIIPOCTPAHCTBA JUISl KAKOM-
a1n00 TOYKHM HAOJIOJIEHUS X U IJIOTHOCTHIO TOKA B TOYKE, PACIOJIOKEHHOM Ha
riyOuHe 4 moJ TouKoi HabmoneHust X (Ha paccTOssHUU A 10 BEPTUKAIIH, TPOXO-
JSIei yepe3 TOUKy HaOJI0IEHUS X).

Jl71s1 aTOTO ClienyeT BOCMOIb30BaThCs (POPMYJIaMHU:

U E
U= Ip E- Ip (TOYEYHBIN UCTOYHHK)
2mx 2mx’
U= p(1 1 . Ip[ x  L-x (IBYXTOUYEUYHBI UCTOYHUK);
274 |L-x 21| | |L—of
U= Ipl _ Ipl (IUTONBHBIN UCTOYHUK),
2myx’ 2mx’

II€ P — YICNBHOE JJIEKTPUYECKOE COMPOTUBICHHWE OJHOPOTHOTO TOIYMpO-
ctpancTBa; E — HampsyKEHHOCTH 3JIEKTPUYECKOTO Moutst; U — MOTEHIHa dJIeK-
TPUYECKOTO TOJIsT; [ — Cchjla TOKa B MUTAOIICH YCTaHOBKE;, X — PACCTOSHUE OT
UCTOYHUKA A VI IICHTPA TUTIONS 10 TOYKU HAOMIOACHUS; [ — pacCCTOSTHUE MEXK-
Ny TUTAIOIIUMHU JIeKTpoaMu A u B (I — st numods).
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Puc. 1.1. I'paduku norenunana U u HanpspkeHHOCTH E HOpManbHOTO 3J€KTpH-
YEeCKOIO MOJIS JBYX MOyCPEPUUECKUX 3a3EMIICHUM.

BBIpa}KeHI/IH JJIA IINIOTHOCTH TOKa 6y,Z[YT BBIIVEACTL CJIICAYIOIIUM 06pa-

30M
. 1 3
1= 2, 2 (TOYEYHBIN UCTOYHHUK);
2nih +Xx )
L
1=
J= ) : 32 (ABYXTOYEUHBIH HCTOYHHK);
L
m| | +h
2
1l x? 5
(OUIIOJILHBIN HCTOYHUK),

i= 1+3
! 2nix2 +h2) x>+ h?

rZie j — IJIOTHOCTh TOKA B Cpeie; /1 — rryOuHa.

3ajanue
1. PaccuuTaTh MOTEHIMAT U HAMNPSKEHHOCTH DJICKTPUUECKOIrO IMOJIs Ha To-

BEPXHOCTH OJHOPOJHOTIO IOJYyHPOCTpaHCTBAa; NpuHATH [=1 A; p=50
Om-M, AB=100 m, 200 M, 300 u; paccTossHHE 10 TOYKH HAOIIOJACHUS Me-
Haetrcsa ot 50 1o 350 M o marom 10 M; Ha4aI0 KOOPJAIUHAT COBMECTHUTH C

TOYKOM 4.
2. Hoctpouts u mpoananu3upoBaTh rpaguku usmenenus U u E Bronb

npo¢ s HAOTIOACHHUS.



PaccuuraTh OTHONIEHHE IJIOTHOCTH TOKA HA INIyOMHE /1 — j;, K IUIOTHOCTH
TOKa Ha IOBEPXHOCTU HAOJIFOIECHHUS jjo.
[TocTpouTk rpaduk 3aBUCUMOCTH j;/jo OT TIyOUHBI /4 JUIsl CITy4aeB:

a. AB=L=100 m; x=50 m;

b. AB=L=150 m; x=100 ™m;

c. AB=L=200 m; x=150 m.
[Tpoananu3upoBaTh MOCTPOEHHBIE IPa(PUKHU U CAECNATh BBIBOJBI O 3aBUCH-
MOCTU TIyOMHHOCTH HMCCIEAOBAHUS OT PACCTOSIHUSI MEXAY MCTOYHHKOM
HOJISL ¥ TOUKOM €ro HaOJII0IeHUsI.

KoHTpoJabHBLIE BOIPOCHI:

l.
2.

e

Kaxkoe mosie Ha3bIBatOT HOPMaTbHBIM?

YTto Takoe MOTEHIMAT U HAMIPSKEHHOCTD SJIEKTPUUECKOTO MOJIsl U KaK OHU
CBSI3aHHBI MEXK]Ty COOOM?

KakoB ¢u3ndeckuii CMBICT yIETBLHOTO JJICKTPUUECKOTO COMPOTHUBIICHUS
p?

Y10 Takoe MI0THOCTH TOKA?

Kakue ObIBalOT MCTOYHUKH SJISKTPHIECKOTO OIS ?

2. PacyeT yCTAaHOBKH OAA paboT MeTOoAaMH
CONIPOTHBACHHH

2.1. Pacuer yCTAHOBKHM VIl CHMMETPHYHOI'0 3JIEKTPONPOPUIMPOBAHUS

[Tepen HavamoM MoOJIEBBIX pabOT METOJIOM CHMMETPHYHOTO 3JICKTPOIPO-

buIMpoBaHus B HOBOM paliOHE MHXKEHEp-Teo(DU3uK, PyKOBOIAIIUN paboTamu,
JIOJIKEH TIPOU3BECTHU PACUET YCTAHOBKH, T.€. OMPEICTUTh:

l.
2.

JInuHy nuTaromen U NpueMHOMN JIMHUM.
Tun u mMapky npoBoja, TpeOyIomerocs uis MOHTa)Ka MUTAIOIeH U MpH-
€MHOM yCTaHOBOK.
Tok, KOTOpbIiI HEOOXOAUMO MPOIYCKaTh B MUTAIOIIEH LIETIH, YTOOBI CO3-
JaTh Ha MPUEMHBIX JJIEKTPOJAX Pa3HOCTh MOTEHUHANOB AU,.y, YBEPEHHO
U3MEPAEMYI0 UMEIOIIEHCs B MapTHH Teo(DU3UIECcKOi anmapaTypoit B yc-
JOBUSX TIOMEX, XapaKTEPHBIX AJIsl JAHHOTO paiioHa padoT.
OnpenenuTe TUI HCTOYHUKA, KOTOPBIM HYKHO IOJKIIOYUTE B MATAOILYIO
JIMHUIO.
3arnyOneHue 3JIEKTPOJOB U MX YUCIO B CI0KHOM 3a3€MJIEHUH, KOTOPHIE
HEOOXOJUMO CMOHTHPOBATh TAKUM 00pa3oM, YTOOBI CONMPOTHUBIICHUE JIH-
HUU AB ObLIO HE CIMIIKOM BEJIHMKO U a0 BO3MOXKHOCTh padOTaTh C BbI-
OpaHHBIM HCTOYHHKOM TOKa B 1Ienu AB. JJi1 BBINOJHEHUS 3TUX PACUYETOB
CJIETyEeT MPOU3BECTH CIEAYIOIINE padOTHI:

a. Mcnonb3ys M3BeCTHbIE WIM NpENIoaraéMble CBEJIEHUsS 00 3JeK-

TPUYECKUX M T€OMETPUUYECKUX XAPAKTEPUCTUKAX pa3pesa, MOCTpo-
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b. OmnpenenuTs COMPOTUBICHHUE TPOBOJOB TUHUH AB.
c. BriOpaths pazHocsl MN B COOTBETCTBUU C MHCTPYKUMEH MO 3JEK-
Tpopa3Benke 4. [ 1 coobpasysicek ¢ MacmraboM padoT.

d. OuenuTth TOK B 11enu AB o Gpopmyne: [ = kﬂ, Px — MUHUMAJIbHOE
k

3HAYCHHE KaXKYIIETroCs YJEIbHOTO COMPOTHBIICHHUS, W3MEPSEMOTO
npu BBIOPaHHBIX pa3Hocax AB (OLIEHWTH TakkKe MO MOCTPOCHHBIM
rpaduuecku kpuBbiM BO3); AU — MuHUManbHas, u3MepsieMas yBe-
PEHHO C ammapaTrypod JAaHHOTO THUIA PA3HOCTh MOTEHIMAIOB (C
y4eTOM MOMEX, TUTTMYHBIX JJI1 paiioHa paboT);

e. [loctpouts rpaduku 3aBHCUMOCTH COMPOTHBICHUS OJIWHOYHOTO
CTEPXKHEBOTO 3JIEKTPOJa OT IIyOMHBI 3a0MBKH €ro U OT pajauyca
AIIEKTPOJIa U HA OCHOBAHUU 3TUX I'papuKoB BBIOpATh pajnycC 3JeK-
Tpoja u riayouny ero 3abuBanusi. CONpoTUBIICHUE JJIsI CTEPIKHEBO-
'O DJIEKTPOJIa PacCUUTHIBAaETCS 1o hopmysie:

R, = Lln2—a
2na b
r7ie, a — JJIMHA 3a0UTOM B 3€MJII0 YACTH 3JIEKTPOJa, b — ero paauyc

f. BpiOpaTh UCTOYHHK JUIsl IPOU3BOACTBA paOOT TaKUM 00pa3oM, YTO-
Obl 00ecrieunTh B MUTAOIIEH 1IENMU TOK, HE MEHBIIIHM, YeM OLIEHEH-
HBIN 110 hopmyTie Py.

3ajanue
[IpousBectr pacuer YCTAaHOBKH JJIs CHMMETPUYHOTO 3JIEKTPONpPOUIu-

POBaHMUS C 1EIbI0 KAPTUPOBAHUS KPOBJIM BHICOKOOMHOTO MAPKUPYIOIIEr0 TOPH-
30HTa, MPEACTABICHHOTO WU3BECTHSIKAMHU C YACIbHBIM JJIEKTPUYECKUM COIpPO-
tuBlieHneM p=900 OM-M. MOIIHOCTh MOKPOBHBIX OTIIOKEHHUM Ha ydyacTKe padoT
kosnebnercs B mpenenax 150-200 m. YaenbHOE 3IEKTPUUYECKOE COMPOTUBIICHHUE
ATHUX OTJ0KEHUU COCTaBIISIET B cpeaHeM 80 Om-m.

Arnmaparypa, KoTopas UMeeTCsl B TapTHH, IPOU3BOISIIECH paboThl, U ypo-
BEHb IOMEX B pailoHe oOecreurBalOT yBEPEHHbIE U3MEHEHHUS PA3HOCTU MOTEH-
uajioB ot 10 mB.

HapucoBaTh MOHTaXXHYIO CXEMY YCTaHOBKH.

2.2. PacyeT yCTAaHOBKH VISl BEPTHKAJIBHOI0 3JIEKTPUYECKOI 0
30HIMPOBAHHUA

Pacuer yctaHoBkM AJisi TPOU3BOJCTBA PabOT METOJOM BEPTUKAIBHOTO
aNeKTpruecKoro 30HaupoBanus (BO3) Bkitouaer B ce0s T€ K€ IIEMEHTBI, YTO H
pacyeT yCTaHOBKH ISl JICKTPONPO(PMINPOBAHUS U IPOU3BOAUTCS C YUETOM TEX
*e cooOpaxkenuit (cm. m. 2.1.).
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Jnuny npoBoga AB, TpeOyromerocst Juisi HAMOTKH Ha KaTyIIKH MUTalo-
IeH JINHUY, CJIeIyeT BbIOpaTh TaKUM 00pa3oM, YTOOBI 30HAUPOBAHHE TPOU3BO-
JIUJIOCH 10 BBIXOAA KPUBBIX HA ACUMIITOTHYECKUE 3HAUCHUSI.

3aganue
PaccuntaTh ycTaHOBKY Il MPOM3BOJACTBA paboT MeTojoM BO3 Ha yua-

CTKE, TJI€ UMEIOTCA YEThIPE OMOPHBIC CKBAXKWHBI, BCKPBIBILINUE JIBA TOPU3OHTA:
MEPEKPHIBAIOIIYI0 OCATOYHYIO TOJIIY, YJE€JIbHOE 3JEKTPUUYECKOE COINPOTHUBIIE-
HHUE KOTOPOM IO AaHHBIM KapoTaxa cocTaByisieT 120 OM:M, M MOJACTHIAOIIMI
TOPU30HT C YAEJNbHBIM AJEKTpUUECKUM conpoTuBieHueM 840 Om-m. ['myOuna
JI0 HUDKHETO TOPU30HTA MO CKBaKUHAM 1—4 cOCTaBIII€T COOTBETCTBEHHO 25, 30,
42 u 18 m. HapucoBaTh MOHTQXXHYIO CXEMY YCTaHOBKH.

KoHTpo/1bHBIC BONIPOCHI:
1. Kakue cynecTByrOT METO/IbI COMNPOTUBIIECHUI?
2. Kakwue BUIBI YCTAHOBOK IMPUMEHSIOT B METO/IaX COMPOTUBICHUI?
3. Ilouemy B MeTOZaX CONPOTHUBIICHUI U3MEPEHNS BEAYTCSA B CPEIHEN TPETH
YCTaHOBKU AB?
4. Kak BbIOUpaeTcs pa3HOC U3MepUTeNbHON TuHUU MN.
Ha urto Bnusier 3arnyOieHue 35aeKkTpoaoB Junuu AB? Jluauu MN?
6. Kak BimsieT 04eHb BBICOKOE CONPOTHUBIIEHUE 3a3€MJIEHUS IPUEMHOM LIETTH
Ha pe3yJIbTaTbl U3MEPEHUI?

hd

3. PelteHHe NpsAMBIX 3a/a4 H HHTepIpeTalHs
AaHHBIX BEPTHKAABHOI'O A€KTPHYECKOIO
30HAHpPOBaHHA (BI3)

3.1. Pemienne npsimbIx 3a1a4 B MeToae BO3

3.1.1. Pacuem Kaxcywie2oca cOnpomueienus 0Jisa 08yXca0iH020 2€031€K-
mpuueckoz2o paspesa

[Ipu rpadguyeckom MOCTPOCHUU ABYXCIOWHOW KpuBoil B33, xapaktepu-
3YIOIIEH 3a/IaHHBINA IBYXCIOMHBIN T€0JIEKTPUUECKUN pa3pe3 ¢ MapaMeTpaMHu pPj,
hi, P2, MOXKHO HCHOJb30BaTh ABYXCIONHHYI0 nanerky B33, mpuBeneHHyio Ha
puc. 3.1.

[Tanetka mpexacTaBnsieT co00il HAOOP TEOPETUUECKUX JIBYXCIOMHBIX KpU-
BbIX BO3, paccuntanubix mo ¢popmye:

o kil
P =pi1+23 [(;,f)f::nz]” G.)

_9.




P2 =P
P, tP
[Tocneanee 0OOCTOATENBCTBO OOYCIABIMBAECT 3aBUCHMOCTH (DOPMBI  KPHBBIX
TOJIbKO OT OTHOIICHHUS YACIbHBIX CONPOTHUBICHHH HIKHEIO U BEPXHETO T'OPH-

rae k, = , ¥ TIOCTPOEHHBIX B JBOMHOM JIOTapu(MUYECKOM MaciiTade.

30HTOB P2 _ p. IToaTomMy BCce TeopeTHUECKUE KPHUBBIE HA MAJIETKE WHAEKCHUPO-
P
)
BAaHbI 3HAYCHUAMU |l = —=.
P1

Kax cnenyer u3 dopmysnst (3.1) u BunHO U3 pucynka 3.1., meBas acuMm-
NTOTHYECKAs BETBb ABYXCIOHON KpuBoi BO3 cTpemuTcs K p;, a mpaBas acUM-
NTOTHYECKAs] BETBb CTPEMMUTCS K 3HAYEHUIO Pp. Te€opeTHYecKue KpHUBBIE IIO-
CTPOEHBI JUIs 3HayeHud p;=1 (ropu3oHTaNbHas OCh MajeTku) u /;=1. (BepTH-
KaJlbHasg OChb MNajeTKu). PeaibHble 3HAUEHUS /1; JUIIb U3MEHSIOT MOJOKEHHE
KpuBoit BO3, cooTBeTCTBYIOIIEH TaHHOMY pa3pesy, BAOJIb OCu adciuce (0cH, o
KOTOpOW OTKJIaAbIBaeTCs noiypasHoc AB/2), a KOHKpEeTHbIE 3HaUEHUsT p; — MO-
JIO’)KEHNE KPUBOW BJIIOJIb OCH OpAMHAT — (OCH, IO KOTOPOM OTKJIAIbIBAECTCS 3HA-
YEHUE Py).

[IpaBuna rpaduueckoro mocTpoeHUs IBYXCIOWHBIX KpuBbIX B33 ¢ mo-
MOILBIO JIBYXCJIOMHOW MAaJETKU TEOPETUYECKUX KPUBBIX MOXKHO CHOPMYIHPO-
BaTh CJIEAYIOIINUM 00pa3oMm:

1. Ha mpo3paunslii Ounmorapugmuueckuii OJlaHK C MOAYJIEM, COOTBETCT-

BYIOIIIMM MOJYJIIO NaneTku (6,25), HAaHOCATCS B BUAE KPECTHKA IapaMeT-

pBI IEPBOTO TOPU3OHTA P/

2. Brruncnsercs 3HaueHHE | = P2 , COOTBETCTBYIOIIEE 3aJJaHHOMY pa3pe3y.
P
3. Ilpo3paunsiii OunorapupmMuyeckuii OJaHK HAKJIAIbIBAETCA HA JIBYXCIIOMU-
HYIO TIAJIETKy TaKUM 00pa3oM, 4TOOBI KPECT Pi/i; COBMECTHIICS C HauajaoM
KOOpAMHAT MaJIeTKH, a OCH aOCIUCC U OPJIMHAT OCTABAINCH Mapaieib-
HBIMU.
4. Ha mpo3pauHblii O1aHK MEPEHOCUTCSI TEOPETUUYECKasi KpUBasi C WHACKCOM

Ll, COOTBETCTBYIOIIMM 3a[aHHOMY OTHOLICHHIO p,/p,. Eciu KpuBo# ¢

TaKMM MHJIEKCOM HET; OHA HAaXOJUTCA C MOMOUIBI0 MHTEPHOJSALUHU (B JIO-

rapu@muueckom macmrade).

B coBpemMeHHOI 31eKTpOopa3BeaKe NAJCTKU YK€ HE MPUMEHSIOTCA, a UC-
MOJIB3YIOTCS CIIELUATU3UPOBAHHBIE TPOIrPAMMHBIE MMAKETHI, OJHAKO, UCIOJIb3YSI
MaTE€MaTUYECKUE MPOrpamMMbl WM AK€ MAKpPOChl K 3JIEKTPOHHBIM TaOJHIIaM,
HECJIO)KHO pacCcuuTaTh AByXcioiHble kKpubie BO3 no dopmyie (3.1).
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Puc. 3.1. HaGop TeopeTndeckux ABYXCIOMHBIX KPUBBIX BO3.
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3ananue
B pa3pese, npencraBieHHOM Ha PUCYHKE 3.2-a MEPBBIM TOPU30HT CIIOKEH

AJUTIOBUAJIBHBIMU  OTJIOKCHUSIMU YETBEPTUYHOTO BO3pacta. BTOpoil ropus3oHT,
MpEACTaBICHHBIA W3BECTHSIKAMH, BCKPHIT CKBaXXKMHAMU Ha TiyoumHax ot 10 1o
55 MeTpoB.

ITo nmanHBIM TIeTpO(U3UYECKUX MCCIEIOBAaHUN W KapoTaxka yIeIbHOE
AIIEKTPUYECKOE COIMPOTHUBIICHHE TEeCKOB cocTapisieT 120 OM:-M, MJIOTHOIO W3-
BecTHsAKA — 1440 Om-M, mepreist — 640 Om-Mm, TiIiH, aneBpoauToB — 80 OM:-Mm.

1 2 3 4
0
20-
[
e
4 s B
C T T T T T T
LT T T T T T T
S O O
e
1 2
T
| S e S ES e B Bl = e B S B
e L L T
0 T e e e I I T T e
e s L L T L T —
e e B e el e o ) e
R e e
T ke
I
== = = — = — = — = — =
60F+——""——"——————— — — — — — —

Puc. 3.2. I'eonorndeckue pa3pessbl.

[TocTpouTs nByXClIOBHBIE KpuBble BO3 1 reossekTpuyeckuil paspes, co-
OTBETCTBYIOIIUE F€OJIOTHYECKUM CUTYaLUsSIM, U300paKEHHBIM Ha pa3pe3ax (puc.
3.2 au 0) myTeM NOCTPOEHHUS] KPUBOM C MOMOIIBIO MAJETKU UM PACCUUTATH 10

dbopmyie (3.1).

KOHTpOIbHBIE BONIPOCHI:
1. Yro Takoe Kaxylieecs M YAEIbHOE DJEKTPUUECKOe compoTuBiieHue? B
4YeM pa3Hula MEXy HUMU?
2. Kakue nerpodusnueckre napaMerpbl MOTYT BIMSTh Ha YZAEIBHOE 3JIEK-
Tpruueckoe cornpotupieHue (YIC) nopoa?
3. UYro moka3biBaeT KOOPPUIMEHT [ s TBYXCIOMHOMN ManeTku?

-12 -



3.1.1. Pacuem kajxcywiecoca conpomueieHus 0711 mpexcioiuHozo u MHO20-
C/101HO020 pa3pe3a

N3 peuienus npsMou 3agayd i n-CIOMHOM TOPU30HTAIBHO-CIIOMCTOU
CPEIBIMOKHO MOJIYYUTh POPMYITY JJI KAXKYILIErocs CONPOTUBIICHUS

pi = pir? [ R, 1, (mr)dm
0

rJe 7 — PacCTOSTHUE OT TOYKMU HAOIOJCHUS 10 UCTOUHMKA; [1(mr) — QyHKUUS
beccenst mepBoro mopsiaka, m — nepeMeHHass MHTerpupoBaHusi, R — QyHuus
BIUSIHUA cpeibl (siaepHas GyHKIMS, KepHeI-QyKIus), KOTOPYIO MOXKHO Mpe.-
CTaBUTb B BUJIE CYMMBbI TUNEPOOTNYECKUX QYHKIIUMA.

R = th{ mh, +arth P2 th| mh, +arth 2> th[mh, + ...+

Pi P> !

+arth 22=L th| mh,_, +arth 22
Pn-2 Pn-1
Kaxymeecs: conmpoTuBIeHIE Ha TTOBEPXHOCTH /1-CIIOWHON TOPU30HTAIBHO-
CIIOUCTOM Cpebl TaK )K€ MOYKHO TPEACTaBUTh B BUJIE CYMMBI O€CKOHEYHOTO Psi-
na:
o 3
P =Pyl + 22 1u 72
n=l1 [r2 + (2nh)2]3
TJIe 7 — PacCTOSIHUE OT TOYKHU HAOMIOJEHUS IO UCTOYHUKA; ¢, — KoddduuneHt
SMHCCHUH, 3aBUCAIINN OT COOTHOLICHUW YJEIbHBIX COMPOTUBIICHUN OTAEIBHBIX
CJI0€B, & — 00I1asi MOILITHOCTh CJIOEB T'€O3JICKTPUUECKOT0 pa3pesa, p; — yACIbHOE
AIIEKTPHUUYECKOE CONPOTUBIICHHS TIEPBOTO CIIOSI.

KoHTpo/1bHBIC BONIPOCHI:
1. Kak no ¢opme KpuBOIl MOKHO OIpPENETUTh KOJIUYECTBO CIOEB B I'€0AJIEK-
TPUUYECKOM pazpese?
2. Kaxue ObIBAIOT THIBI TPEXCIONHBIX KPUBBIX?
3. Kak 0003HauaroTcs 4eThIPEeXCIONHBIE U MHOTOCIIOMHBIE KPUBBIE?

3.2. UuTepnperanus pe3yabraToB BI3.

NHTepnperannio pe3yapTaToB BEPTUKAIBHOIO 3JIEKTPUUECKOTO 30HIUPO-
BaHUS MPOBOJAT C LEJbIO MOJy4YeHHs 10 AaHHbIM B33 reonoruueckoit nuudop-
Maluu.

Kauecmeennas unmepnpemayuss BO3 mo3BoisSeT MOJIYYUTh 00III€e Mpe-
CTaBJICHUE O I€0JIOTMYECKOM CTPOECHUHU PaliOHA, U MOKET MPOBOAUTHCS pa3iny-
HBIMU CIOCOOAMM, TaKUMHU KaK CpPaBHHUTENBHBIM aHAIM3 M MOCTPOCHHUE KapT

' dopmyta cipaBe/uIHBa TONBKO KOTA Pi<pp.i, @ KOTJIA p1>py.; th Heo6X0mMMO 3amennTs cth.
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KpuBbiX BD3, mocTpoeHue BEpTUKAIbHBIX PA3pe30B KaKYIIUXCS COMPOTHUBIIE-
HUH, KapT U300M, KapT paBHbIX 3HAY€HUU S U T U T.1.

Konuuecmeennasa unmepnpemayus IpOBOJUTCA Il yCTAHOBJIEHUS Iapa-
METPOB I'€0AIEKTPUYECKOTO pa3pe3a — MOLUTHOCTH U YJEIBHOIO JIEKTPUYECKOTO
CONIPOTHUBIICHUSI TOPU30HTOB.

Panee Bcs mHTEpHpeTaliig NPOBOAUIACH BPYUHYIO, IPU MTOMOIIM HA0OpOB
TEOPETUYECKUX KPUBBIX (MMaJETOK), U OblJIa JOCTaTOYHO Tpyaoemka. C mosiBie-
HueM DBM uHTepnpeTanys U1 MOJAEIUPOBAHUE CTAIU MPOBOAUTHCA C MOMOLIBIO
CIICLIMATIbHBIX MPOrpaMM. AJITOPUTMOB KOMITBIOTEPHOM HWHTEPHpPETALHNHN J0-
BOJIbHO MHOT'O, 1 OHM IIMPOKO OCBEUIEHHI B CHENUaIbHON JuTepaType. OmaHoit
U3 TIEPBBIX pabOT B 3TOM HAMPABICHUHU MOKHO CUATATh MOHOTPA(UIO TOJUIAH/I-
ckoro reodusuka O. Kydyna «3onaupoBaHre METOAOM COMPOTHUBIICHUI, BbI-
meAnyo B 1984 rony. OqHako CTOUT OTMETUTh, YTO OOJIBIIMHCTBO aJrOPUTMOB
WHTEPIPETAUNA CBOJUTCS MOA00PY TEOPETUYECKOW KPUBOM U CPABHEHUIO €€ C
AKCIEPUMEHTAIILHOMU (ITOJIEBOM).

3.2.1. Pyunaa unmepnpemavyusn OGHHbIX
Pyunas unmepnpemayus 08yxcioiinwix kpugvix B33

WNurepnperanus IByXCIOWHBIX KpuBbIX BD3 ¢ momomibio maneTku (puc

3.1.) TeopeTHUECKUX ABYXCIOMHBIX KPUBBIX CBOJUTCSA K CIEAYIOIIEMY:

1. Crposar skcnepuMeHTaIbHYI0 (T0JIEBYI0) KpuByI0 BO3 Ha mpo3padHom
OJlaHKe B IBOMHOM JorapupMUYecKoM MaciiTaoe.

2. Cobmronasi mapajuieIbHOCTh OCell abcuuce U OpAUHAT, COBMENIAIOT Hau-
JTy4IuM 00pa3oM 3KCHEPUMEHTAIbHYIO KPUBYIO C OJIHOM M3 TeopeThye-
CKMX KPUBBIX Ha IBYXCIIOMHOM NAJIETKE.

3. B NonoxeHHH HaWIy4dlIero COBMEIECHHS MEPEHOCIT Ha OJIaHK JIUMHUU U /|
(Ha4ano KOOpAWHAT) ABYXCIOMHOW MaJETKH M CUMTHIBAIOT C OCH aOCIHCC
IPOTUB JIMHUU /11, 3HAUEHHE MOIIHOCTU MEPBOr0 FOPU30HTA, a IPOTUB JIU-
HUU Pi; Ha OCU OpJIMHAT — 3HAYEHHUE YACIBHOTO COMPOTHUBIICHUS TIEPBOTO
TOPU30HTA Pj.

4. BenuuuHy yAeJIbHOTO COMPOTUBJICHUS BTOPOTO TOPU3OHTA Py ONPEACIISIOT
a100 MO aCUMMOTOTHYECKOMY 3HAUYEHHIO MPaBOM BETBM KPUBOM, JUOO MO
MHJEKCY |L TOM TEOPETHYECKOW KPUBOM, C KOTOPOM COBIAJana JKCIEpH-
MEHTaJIbHasl.

3aganue
1. Jlns 3amaHHBIX JBYXCIOMHBIX KpUBBIX BO3, npencTaBieHHbIX Ha puc. 3.3.

OTIPENICUTh MapaMeTpsl Py, A U Py U MIOCTPOUTH TEOIIEKTPUUECKUIN pa3-
pes.

Paccrostnue mexnay toukamu 3ouHaupoBanust (BO3 Nel, BO3 Neo2,
B33 Ne3, BO3 Ne4) cocrasasror 500 m.
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2. Hoctpouts kpussie BO3 mo nanHeiM, npuBeAeHHBIM B Tabmuue 3.1. u
IIPOBECTU UX MHTEPIIPETALNIO U TOCTPOUTH I'€OAIEKTPUUECKUI pa3pes.
3. CpaBHHTE NOJIyYEHHBIE TEOIIEKTPUUECKHE pa3pe3bl U KpuBbie BO3.

1000

: (2)
. ‘\iii\\4;2:55\\\\\\\\
100 = \
- 0
@
10 T I B o T I B N o o T T T T T1TT| AB/2
1 10 100 1000

Puc. 3.3. I'paduxu p, BO3.

Tabnuya 3.1.

w OM-M
AB/2, M e 1 [B33-2 | B33-3 | B934 | B335
3] 104 119 206| 214| 246
45| 109| 122] 217| 233| 280
6| 117 128]| 234 259 325
o 142 148| 281| 325| 423
15| 205| 204| 387| 453| 591
25| 308 301| 528| 612 785
40 | 435| 422] 670| 762| 959
65| 593| 571| 805| 899| 1110
100|  744| 712] 901| 990 1205
150| 880| 835| 964| 1047| 1261
225 995| 938| 1002| 1080| 1293
325| 1074| 1007| 1022] 1097 1309
500 | 1134| 1059| 1034| 1107| 1317
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Pyunas unmepnpemayus mpexcnotinwvix kpusvix B23 (p, — uzeecmmo)

WNuTtepnperanusi TPEXCIOWHBIX KPUBBIX 0a3upyeTcs Ha MPHUHIUIE DKBU-
BAJICHTHOCTH U 3aKJIFOYAETCS B COMOCTABIEHUN IKCIIEPUMEHTAIIBHON U TEOPETH-
YECKOW KPUBOM.

IIpunyun sxeusanrenmuocmu TIACUT, YTO HAJ TPEXCIOWHBIMU pa3pe3aMu
OJIHOTO THIIA, HO C Pa3JW4YHBIMH ITapaMETPAMU IIPOMEKYTOYHOr0 (BTOPOro) ro-
PHU30HTA, MOTYT OBITh OJYYEHBI OJINHAKOBBIE KprBbIe BO3.

JUtst TpeXCIIOMHBIX KpUBBIX THHA H U A yCIOBUEM 3KBUBAJIEHTHOCTH OY-
JET SBIATHCS MOCTOSHCTBO MPOJOJIBHON MPOBOAUMOCTH S BTOPOrO TOPU30HTA,
T.€. S>=p,/h,=const.

Jlnst TpexciioiHbiX KpuBbIX THIA K 1 (0 YCIOBUEM IKBUBAJICHTHOCTH OY-
JET SBJIATBHCSA IIOCTOSHCTBO IIOIEPEYHOr0 CONPOTUBIIEHUSA T BTOPOTrO rOPU30HTA,
T.€. Th=p,h,=const.

@U3NYECKH I3TO OOBICHAETCS TEM, YTO IIPHU MEPEXOJE U3 OJHOrO IlacTa B
JIPYrol TOK CTpeMUTCs Teub JMO0 BAoJib HamacTtoBanus (H u A), nubo nmone-
pek (K u Q).

[TameroyHas HHTEpIIPETALMS CBOJUTCA K CIEAYIOIIEMY:

1. ¢ moMoIIbIO IBYXCIOWHOM MAJETKH I10 JIEBOW BETBU TPEXCIONHONU KPUBOM

OMPENENSAIOT pih U W

2. O ACUMIITOTUYECKUM 3HAYECHUSAM IIPABOW BETBU OLIEHUBAIOT P3
3. BBIOMpPAIOT CEeMEMCTBO KPUBBIX AJIA MPOU3BOJCTBA JalIbHEHIIeH HHTEp-

& !
P1

BOH; |\' — MaJIETOYHOE 3HAYCHHE LI, OrpKaifiiee K onpeeeHHOMY B 1.1 u
BbIOpaHHOE MO KUY anbOoMa MajieTOK, PacrojiOKEHHOMY Ha TMEepBOU

npeTalyu, coCTaBisasa mudp cemeicts H —p' — , tne H — tun kpu-

!
CTpaHHIle aTbOOMa; (p3 / pl) — Onwpkaiiiliee K onpeesIeHHOMY BbIIIIE, Ma-

JIETOYHOE 3HAYEHUE OTHOILUEHUS YAENbHBIX CONPOTUBIEHUN TPETHEro U
NEPBOT0 TOPU30HTOB;

4. HakJaAbBIBAIOT HA BHIOPAHHOE CEMENCTBO KPUBBIX OJIAHK C MHTEPIPETH-
pyeMoil KpUBOM, TOOMBAsACH HAMIYUIIIETO COBMEIIEHHUS JIEBOU U CpeHen
YaCTU KPUBOU C OJTHOM M3 TEOPETUUECKUX. B 3TOM MONI0KEHUN IEPEHOCT
Ha OJIaHK JIMHUU P; U Ay, YTOUHSSL TEM CaMbIM 3HAUEHUS YACIBHOTO 3JIEK-
TPUYECKOr0 CONMPOTUBJIEHUS W MOIIHOCTU IMEPBOIO I'OPU30HTA, ONpe/e-
JeHHble Bble (1.1), a 3aTemM ompenensioT MO UHIECKCY TEOPETUUYECKOU
KpHBOM, COBNABIIEH C SKCTIEPUMEHTAIILHOW, 3HAYEHUE V;

5. BBIYUCIISIIOT 3HaY€HUE MOIIIHOCTH BTOPOI'O TOPU30HTA /1, 110 hopMyIam:

h, = vhy P, JUIsL KpUBBIX TUNA H 1 A;
Koy
h, = VI P, p,  Ans kpuBbixX THIA K 1 Q.
P2

-16 -



3aganue

1. Tloctpouts kpuBbsie BO3 no nanuem B Tadbiauue 3.2 u 3.3.

2. OmnpenenuTs TAN KPUBBIX.

3. Haiitu ynenapHbIe COMPOTUBIICHUS U MOITHOCTH, XapaKTepU3yIOIue Tpex-
CJIOMHBIN pa3pe3, HaJl KOTOPHIM ObUTH MOJIyYEHBI TaHHBIE KPUBBIC.

4. TlocTpoUTh TEORICKTPUUYECKHUE pa3pe3bl, YUUTHIBAS, YTO PACCTOSHUE Me-
XKy Toukamu 3oHAUpoBanus — 100 m.

P OM:M, (p2=12 OM-Mm).

AB/2, M 5311 B332 | BI3-3 | B33-4 | B335
15 66 62 66 62 64
3 51 39 521 43 49
45 38 24 36| 28 36
6 28 20 26| 22| 28

9 19 19 24| 21 20
15 20 27 321 27| 23
25 29 42 50| 41 33
40| 42 71 79 64 50
65 70 116| 108 97 71
100 101| 174 142| 124 97
150 | 136| 239| 172] 159| 128

Prs OM-M, (p2=200 Om-m).

AB/2, M 531 | B33-2 | B33-3 | B934 | BI3-5
15 40| 41 44| 42 39
3 46| 47 59 521 42
45 58 54| 73 68 48
6 68 63 89 80 55

9 30 75| 105 90 65
15 78 80| 112 75 85
25 60 70 90 50 85
40 35 44 52| 24 65
65 200 23 28 16| 40
100 18 170 20 14 22
150 16 15 18 14 18

Tabnuya 3.2.

Tabnuya3.3.

Pyunas unmepnpemayus mpexcnounoix kpusvix B33 (p, — neuzgecmmno)

Ecnu ynenbHOE CONMpPOTHUBIEHUE MPOMEXYTOYHOTO TOPU3OHTA P, HEU3-
BECTHO, TO B CHJIy MPUHIUIIA SKBUBAJICHTHOCTH, ONIPEACIISITh MOIIIHOCTh BTOPO-
ro TOpU30HTA — /i, HeNb3sl. B 3TOM ciiyuae ucciaegoBaTelb MOXKET OIEHUTH Te
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MpeaAcibl, B KOTOPBIX MOI'YT MCHATHCA BCIIMYHUHBI Py U hz, 00 OCTAaHOBUTKLCS Ha

vh
OIPEJEIICHUH BEJIMYNHBI S, =—Lym T ) =Vuhp.
Hpy

OueHka MOXET IPOU3BOAMUTHCS C MOMOUIbI0 auarpamm IIbitaeBa ninu Ha
KOMIIbIOTEpE. B mepBOM Ciydae CBOAMUTHCS K CIECIYIOIIEMY:

1. oueHMBAIOTCA 3HAYEHUS YACIBHOTO AJIEKTPUYECKOTO CONPOTUBIICHUS M
MOII[HOCTH [IEPBOTO TOPU30HTA P/, YIEABHOIO COIPOTUBIIEHUS TPETHETO
TOPU30HTA P3 ¥ BEJIMYUHBI |l U V IO IPaBUJIaM, U3JI0KEHHBIM B 1I. 3.2.2.

2. bepercs nuarpamma IlsutaeBa (puc 3.4.), COOTBETCTBYIONIAsI TUITY KPUBOKH
(H, A, K nnu Q) Ha KOTOpYIO HAaHOCUTBCS TOYKa ¢ KOOpAMHATaMH [ U V,
OIIPEIECIICHHBIMU PaHEE.

rFR 3 4 6 Pw 20 3040 6080"’0_-{/3"%

aq
|- J% %
1LY 3 2l A
o2t / 4 ; <.
o i Ay % ; 7 A
0'3 - £ ‘ P 7] ; ‘:'f
o NNV EAHEZ I L
rad I/
06 NS, ﬂ/ %l 7 P :
_( N\ 7 7
0.8 \ - > yd pd W
.0 EATH A TORS s Fans
VAN VT
i L/ y
2 A ¥ s g // AP
s L V NN, / a s i
3 || &\ ZATAVE( /
fdpd B k \LA \ K Wi
6 LY ALY
e 7z ‘l' /Y 7
A g AN o L LY D
qiniin’it /1 \/ y/ //
20 {ﬂ, »: ¢ :
19 Jo

Puc. 3.4. luarpamma ITputaeBa aiist pazpe3os tuna K.

3. UYepes 3Ty TOUKY IPOBOJAUTCS JIMHMS, MMapajuiesibHas MyHKTUPHBIM JINHU-
aM auarpaMmbl (JiuHESIM S U T) 10 nepecedyeHus ¢ JIEBOM U MpPaBOi Kpu-
BbIMH, OTPaHUYMBAIOIIMMU 00JIaCTh EWCTBHS MPHUHIMIA 3KBUBAJICHTHO-
CTH.

4. OpIuHaThl TOYEK MEPECEUECHMS MTOKA3bIBAOT MPEIEIbl, OTPAHUYNBAIOIINE
BO3MO>KHBIE KOJI€OaHUsI 3HAUEHU vV UCKOMOTO pa3pe3a, a adCIMCChl TeX
K€ TOYEK MOKAXyT MpPeIesbl BO3MOKHBIX KOJEOaHUI L HCKOMOTO pa3pe-
3a:

V!<V<VH

M,<M<H”
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5. JIOMHOXUB BepxHE€ HEPAaBEHCTBO Ha HallJIcHHOE paHee 3HadyeHue /i, a
HIDKHEE — HA HAWJICHHOE paHee 3HAYCHUE P, HAUJAEM OpeAebl BO3MOXK-
HbIX U3MEHEHUW CONPOTHBIIEHUS U MOIIHOCTH BTOPOrO TOPU30HTA IS
UCKOMOTO pazpesa (...m< h,<n, p<p,<q).

B GompmmHCTBE MPOTPaMMHBIX MAKETOB OICHKA MPEIEIOB M3MCHEHHS Ta-

paMeTpoB p, U /i, MPOU3BOAUTHCS IMyTeM IMOA00pa, JUOO aBTOMATHUYECKH,

100 MHTEPAKTUBHO OMEPATOPOM.

3ajanue
OueHuTh npeaeiabl BO3MOKHBIX U3MEHEHUN YIEIBbHOTO 3JEKTPUUYECKOTO

CONPOTHBIIEHUS W MOIIHOCTH BTOPOIrO TOPU30HTA Ui pa3pesa, HaJ KOTOPBIM
noJiryueHsl KpuBblie BO3, npuBeaennsie B Ta0aMIIax

KOoHTpOJILHBIEC BOIPOCHI:
1. Kakux tumnoB ObIBatoT Tpexcioiinbie kpuble BO3? Kakue reosnexktpuue-
CKHE pa3pe3bl UM COOTBETCTBYIOT?
2. ChopmynupyiTe NpUHIUI 3KBUBAJIEHTHOCTH.

3.2.2. Komnvromepnaa unmepnpemauus 0aHuovix B33
Komnvromepnas unmepnpemayusi 08yxcioinwix kpugvix B33

WuTeprnperanys JByXCIOWHBIX KPUBBIX OCYIIECTBISETCS CIEAYIOIIUM 00pa3oM:

1. BBox xkpuBoit py (AB/2, p) Ha dKpaHe, KaK IPaBUIIO, TOSBISETCS KPUBAsL.

2. CocTaBieHHE CTAPTOBOW MOJEIHN T'€O3JEKTPUUECKOTO pa3pesa, TO eCTh 3a-
JTaHUE P, P2 U A TIO BUAY TOJIEBOM KPUBOM, HA OCHOBE OIBITa HHTEPIIpETa-
TOpa WU NPEABITYIIAX MOJIEIICH.

3. Pacuer nByXCIOMHON TeopeTHUECKON KpuBou p, BO3, Ha ocHOBaHMHU CO3-
nanHoi mozenu. [loayueHo 2 KpUBBIX — TeOpeTUYecKas U moJieBasi (KcIe-
pUMEHTAJIbHA ).

4. CpaBHEHHE TEOPETUUYECKOW U MOJIEBOM KpHBOU. VcripaBieHue reodiekTpu-
YEeCKOM MOJIESIM HA OCHOBAaHWH CapBHEHHS.

5. Ilpomomxenue nukia (3—4) 10 COBMAICHHUS TEOPETUUYECKOM MU MOJIEBOM
KPHUBOM C 3aJaHHOW TOYHOCTBIO.

6. IlocnengHsiss MOEIb ABIISETCS HCKOMBIM F€03JIEKTPUYECKUM Pa3PE30M.

Ilpumeuanue: KxpoMe IBYXCIOHHOTO I€03JIEKTPUYECKOIO pa3pes3a, Kak MpaBuilo,

CTPOUTCS €UIE pa3pe3 KaKyIIHUXCs CONPOTUBICHUN.

Komnvromepuas unmepnpemayus mpexciounvlx Kpugvix B33

B 3aBHCMMOCTH OT TOTrO M3BECTHO WJIM HE U3BECTHO P,, MHTEPIIPETALUS
OCYLIECTBJISIETCS HECKOJIBKO MO-Pa3HOMY.
IIpu p, — U3BECTHO:
1. BBox xpuBoii p, (4B/2, pi), Ha SKpaHe NOSIBISIETCA KpUBas.
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2. CocraBineHue CTapTOBOM MOJEIU T'€03IEKTPUUECKOro pa3pesa, TO €CTh 3a-
IaHue Py, P2, P3, N1, f; IO BUAY MOJEBOM KPUBOM, HA OCHOBE ONBITa UHTEP-
IIpeTaTopa WIX NPEAbIIYIINX MOJEIEH, C Y4ETOM TOT0, YTO Py — U3BECTHO.

3. Pacuer TpexcioitHON TeopeTHuecKon KpuBoul p, BO3, Ha ocHOBaHUU CO3-
nanHor monenu. [lomydeHo 2 KpUBBIX — TEOPETUUYECKOM U TMOJIEBON (DKC-
NEePUMEHTATBHOMN).

4. CpaBHenue p, (Teoperndeckoi) u p, (IOJNEBON) KpHUBOi. McmpaBieHue
re03JIeKTPUUYECKON MOJIEIN HA OCHOBAHUU CPaBHEHUS.

5. Ilpomomxkenue mukna (3—4) 10 coBHameHHs p, U P, C 3aJaHHON TOYHO-

CTBIO.
6. IlocnemgHsist MoAENp ABIASETCS UCKOMBIM I€03JIEKTPUUECKUM PAa3pPE30M.

[Ipu p, — HEU3BECTHO:

Nurtepniperanivisi oCylIECTBISETCS aHAJIOTUYHO HHTEPHpETAlMy IpU U3-
BECTHOM p;, OTJIMYASICh TEM, YTO P, 3a/Ja€TCsl HA OCHOBAHUM aHajIu3a KpuBoiul. B
pe3yJibTare, MOJTYyUYCHHBIM Me0dICKTPUUYECKUI pa3pe3 OyneT OJHUM W3 MHOTUX
BO3MOXHBIX BapHMaHTOB peajbHOro paspesa. Tak Kak B 3TOM CiIy4yae HaJIEKHO
OTIPENIENSAIOTCA TONBKO JIUIIb Py, Ay, Sy (Wnu T, B 3aBUCUMOCTH OT TUIIA KPUBOK),
B COOTBETCTBUU C MIPUHIIUIIOM SKBUBAJICHTHOCTH, U 3.

Komnviomepnasa unmepnpemayus 4emvipexciounblx U MHO2OCIOUHbIX KPUBbIX
BO3

HNuTepnperanus 4€THIPEXCIOMHBIX U MHOTOCIIOWHBIX Pa3pe30B OTINYACT-
Csl TOJIBKO YBEIMYEHUEM KOJIMYECTBA MapaMETPOB U YCIOXKHEHHEM IPUHIHUIIA
SKBUBAJICHTHOCTH.
Paccmotpum ciyuaid, korna YOC (pa, P3, ---» Pr_1) TPOMEKYTOUHBIX TOPH-
30HTOB U3BECTHBI:
1. BBox xkpuBoii py (AB/2, pi) Ha 9KpaHe, KaK IPaBUIIO, TIOSBISETCS KPUBasl.
2. CocraBineHue CTapTOBOM MOJEIU T'€03IEKTPUUECKOro pas3pesa, TO €CTh 3a-

TaHue P, P2, ---» Ps M1, M2y ..., hyq, TO BUAY TIOJIEBOM KPUBOM, HA OCHOBE
OTIBITa MHTEPIIPETAaTOpa WIHM MPEAbIAYIIUX MOJACIEH, ¢ y4eTOM TOro, 4TO
P2, P35 -++s Pn—1 — U3BCCTHHI.

3. Pacuer MHOTOCJIOIHOM T€OpETUUECKOM KpUBOMl p, BO3, Ha ocHOBaHUU cO3-
nanHor mojenu. [lomydeHo 2 KpUBBIX — TEOPETUUYECKOW U TMOJIEBON (DKC-
NEePUMEHTATBHOMN).

4. CpaBrenue p, (Teopermyeckoit) u p, (moineBoit) kpuBoil. McnpaBnenue
T€0RJIEKTPUIECKOM MOIETTH Ha OCHOBAHUH CPABHEHHSI.
5. Tpomomkenue 1nukia (3—4) 10 coBmaaeHus p, ¥ P, C 33JAaHHON TOYHO-

CTBIO.
6. Ilocnemgusist MoAENp ABISAETCS UCKOMBIM I€03JIEKTPUUECKUM Pa3pPE30M.
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IIpy HEW3BECTHOM YJEIBHOM JJIEKTPUYECKOM CONPOTHUBIIEHUN IPOMEXKY-
TOYHBIX TOPU3OHTOB (P2, P3, --.5 Pr_1) BOBMOXKHO JOCTOBEPHO YCTAHOBUTH JIUIIb
IIPOJIOJIBHYIO MPOBOAMMOCTG S WM IOIEPEYHOE COIPOTHUBICHHE I, a Tak XKe
npeaenbl U3MEHEHUS p;, /1; COOTBETCTBYIOIIEIO TOPU3OHTA.

3aganue
1. Iloctpouts kpuBsie B33 no qanHbIM, IpUBEIEHHBIM B Tabuie 3.4.

2. JlomycCTHB, UTO P, U P3 U3BECTHBI, IPOU3BECTH UHTEPIIPETALNIO YETHIPEX-
cloiHbIX KpuBbIX BO3: onpenenuts 3HaueHus Py, Ay, hy, hy 1 hy.

3. IlocTpouTh reo’neKTpUIECKUe pa3pes3bl BAOJIb JIUHUN NPOPuIIsi, Ha KOTO-
PBIX MPOU3BOJMINCH 30HIUPOBAHUS, YUUTHIBAS,, YTO PACCTOSHUSA MEXKIY
TOYKAMH 30HIUPOBAHUS COCTABIAOT 50 M.

4. TlpousBecTH MHTEPIpPETALMIO YEThIPEXCIOMHBIX KpuBbIX BO3, npu ycno-
BUH, YTO Py U P3 — HEU3BECTHBI).

Tabnuya 3.4.
P OM-M
AB/2, m Ipoduas I-11 Hpoduas II-1V
B23-1 | BO3-2 | BO3-3 | B34 | BD3-1 | BD3-2 | BO3-3 | BO3-4
3 75 70 70 70 16 45 34 79
4,5 78 71 70 74 12 50 43 86
6 86 73 74 77 9 58 51 100
9 111 83 83 88 5 74 68 133
15 149 113 105 114 3 105 85 200
25 181 156 149 159 3 150 87 280
40 186 194 194 191 3 180 65 320
65 201 204 203 215 4 170 32 300
100 238 187 187 232 6 140 17 250
150 308 183 178 281 7 95 15 150
225 399 203 187 374 7 77 20 110
325 504 263 225 466 7 93 28 110
500 653 360 295 604 5 131 44 150
750 792 450 404 782 4 184 63 210
1000 890 529 476 890 3 221 85 280
1500 | 1053 641 548 | 1047

3.3. KauecTBenHasi nHTepnperanusa KpuBbix BJ3
3.3.1 Humepnpemayus kpuevix B33 memooom S

B npakTtuke reopusznueckux pabOT 4acTO BCTPEYAIOTCS CIydyau, KOrja B
OCHOBAHUU pa3pesa 3aJeraloT BHICOKOOMHBIE 00pa30BaHUs, YAEIbHOE IEKTPU-
YECKOE COMPOTUBIIEHHE KOTOPHIX BO MHOI'O Pa3 MPEBBIIIAET YACIbHOE 3JEKTPHU-
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YECKOE CONMPOTUBIICHUE MEPEKPHIBAIOIIEH TONIIN, U MOKET OBITh IPUHSTO CTpE-
MsAIUMcs K OeCKOHEUYHOCTH. B 3TOM citywyae mpaBbie BEeTBU KpuBBIX B3, mo-
CTPOEHHBIX HaJ MOAOOHBIM pPa3pe30M, CTPEMSTCS ACUMOTOTUYECKH K MPSMOM,
uayen noa yriom 45° k ocu abcuucc.
JIns pa3pesa Takoro TUIa MOYKHO ONPEAENIUTh MO KpuBbIM BO3 cymmap-
HYIO IPOJIOJIBHYIO IPOBOAMMOCTh HAIOIIOPHOU TOJIIM S CIEAYIOUM 00pa3oM:
e MpaByl BeTBb KpuBoW BO3, nayniyro noxa yriom 45°, mpoaomxaroT 10
nepeceyeHus ¢ 0Chio abcuuce (10 ypoBHs, T€ P=1);
e Ha ocu abcuucc (p=1) B TOUKe, I'/ie MPOUCXOAUT MIEPECEUEHUE C JTMHUEH,
IPOJOJDKAOIIEH MO yriIoM 45° mpaByr aCHMIITOTUYECKYIO BETBb KpH-
Boii BD3, HaxoauM 3HavYeHHE, COOTBETCTBYIOIIEE BEJIUUYUHE S HATOMOP-
HOT'O TOPU30HTA.

3aganme 1
1. Ioctpouts no manueM Tabmui 3.6 a—na, kpussle BO3. Onpeaenuts 3Ha-

YEeHUE CYMMAapHOW MPOJOJBHOW MPOBOJAWMOCTH HAJOMOPHOW TOMIIH S
st Beex Touek BO3 Baosb npoduneit [ — V. Pacctosinue mexay Touka-
mu BO3 — 100 M, mexay npoduisimu — 100 m.

2. 3Has No AaHHBIM OypeHUs] MOUTHOCTH HAJOMOPHOU TOJIIM B Toukax BO3
Nel (H=275 ™), Ne9 (H=300 M) Nel7 (H=320 ™), onpenenuTtb cpeaHee
IIPOJIOJIBHOE YIEJIBHOE CONIPOTUBIICHUN P; HA YYaCTKE UCCIIEIOBAHHUS.

3. PaccuuTaTh MOIIHOCTHh HAJONOPHOU TONIM H 1 Touek BO3, ucxonas us

bopMyIIB:

P
[TocTpouTh KapTy M30THUIIC OMOPHOM TomK B MaciTade 1:5 000 mist yya-
CTKa MCCJICIOBAHMUS.

3ananue 2
1. IToctpouts kpuBbie BO3 BHOAL pa3BeouHON JTMHUM AB MO JaHHBIM B

tabmuue 3.7. Onpenenutb 3Ha4EHUE CyMMApHOM MPOJOIBHOW IPOBOIU-
MOCTH HaJIONOPHOU TOJIIIM 1Ji BceX Touek BO3.

2. 3Hasg MO JaHHBIM KapoTa)ka yAEIbHOE JJIEKTPUYECKOE CONPOTUBIICHUE
HaJOMOPHOM TONIM A TOYKHM 30HAMpoBaHusd BO3 Ne (p,,=100 Om-Mm)
paccuuTarh MOUTHOCTh 3TOW ToJM B Toukax BO3 Ne 1 — 6, npunumas

Pep=P1-
3. IlocTpouTb reodneKTpuyecKuil pa3pes BA0JIb TuHuA AB.
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Tabauya 3.6-a

Tabnuya 3.6-6

Jlanusie BO3 o npodwo 1.
w OM'M

AB/2, M | B33.1 [B93-2 | BI3-3 | B3-4 | BI3-5
3 75 24 43 37 44
4,5 76 18 46 38 47
6 80 17 43 33 44
9 98 18 38 23 39
15 100 17 33 15 35
25 137 19 33 14 35
40 208 25 36 16 33
65 330 37 40 20 40
100 487 52 50 29 50
150 715 80 73 42 73
225 | 1035 103 63 103
325 157 95 157
500 258 136 258

Jlanubsie BO3 o npodwuro 11

Prs OM-M

ABI2, M 5536 B3-7| B33-8 | B339 | BI3-10
3 30 31 31 60 22
4,5 27 23 31 59 22
6 22 20 34 47 20
9 17 16 36 35 16
15 17 16 38 30 14
25 17 18 41 30 15
40 22 27 42 42 21
65 33 40 49 49 32
100 50 62 67 58 49
150 73 90 94 79 71
225 113 143 135 104 112
325 202 149 157
500 329 223 256
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Jannsie BO3 no npodwuito 111

Tabnuya 3.6-6

Tabnuya 3.6-2

P OM-M

AB/2, M B93-11 | B93-12 | BD3-13 | BO3-14 | BO3-15
3 27 26 56 55 54
4.5 17 17 37 36 36
6 14 14 31 31 30
9 15 15 28 34 33
15 13 13 28 31 31
25 15 15 29 29 29
40 23 23 37 37 37
65 38 37 47 47 48
100 60 55 65 65 65
150 90 81 97 97 97
225 133 122 147 147 148
325 217 217 230

500 349

Jannsie BO3 o npodumro IV
Py OM-M

AB/2, M B33-16 | B23-17 | B23-18 | BO3-19 | BO3-20
3 21 25 38 38 29
4,5 20 23 37 37 30
6 17 19 35 35 29
9 15 18 30 30 23
15 15 18 25 25 22
25 18 20 24 24 24
40 20 22 28 28 23
65 32 34 39 39 28
100 46 51 53 53 40
150 71 74 78 78 64
225 102 108 114 114 98
325 0 158 167 167 139
500 265 201
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Tabnuya 3.6-0

Janusie BO3 o npodwto V
Py OM-M

AB/2, M B33-21 | B93-22 | BD3-23 | BO3-24 | BO3-25
3 32 28 30 30 50

4.5 32 28 30 30 48

6 23 21 25 25 48

9 19 17 22 22 40

15 17 15 22 22 37

25 17 15 20 20 43
40 25 22 26 26 38
65 36 32 41 41 42

100 51 45 64 64 55

150 77 68 96 96 75
225 117 104 148 148 119
325 0 144 208 208 167
500 0 239 305 305 236

Tabnuya 3.7
Jannbsie BO3 Baons munnu A—B
Prs OM-M
AB/2, M B33 1 [B23-2 | B33-3 | B33-4| BI3-5 | B23-6
3 20 64 83 78 82 95
4,5 14 53 69 66 70 87
6 11 38 57 56 60 77
9 12 27 45 45 50 59
15 16 31 49 40 47 48
25 23 43 67 56 59 51
40 37 64 99 86 84 72
65 60 93 142 123 119 107
100 88 133 188 163 136 127
150 128 183 235 204
225 170 240 304 232
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3.7.2 Ilocmpoenue paspe3os py

OnnuMm U3 crnoco0O0B Ka4eCTBEHHON MHTepHpeTanuu KpuBbix BO3 sBis-
€TCsl IOCTPOEHUE PA3PE30B KAKYIIMXCA COMPOTUBICHUN ISl ipoduiie, BIoJb
KOTOPBIX MPOBOJIUINCH 3IEKTPUUECKUE 30HAUPOBAHMSL.

JlJi mOCTpOeHUs! TaKOro paspesa 1o JaHHbiM BO3 cienyeT B BBIOpaHHOM
MaciTabe (JTMHEHHOM) OTMETUTh BIOJIb TOPU3OHTAILHON JIMHUKM TOYKU 30H/HU-
pOBaHUA, a BAOJh BEPTHUKAIBHONW OCH — 3HaUeHUsI AB/2 B MeTpax, BepTHKAIIb-
HBII MacmTad OOBIYHO BHIOMPAETCS JIOTapU(PMUIECKIM, HHOTIA — TMHEWHBIM.

JIns KakIoW TOYKH 30HUPOBAHUS MPOTUB OPJUHATHI, COOTBETCTBYIOLIECH
onpeseIeHHOMY pa3Hocy AB/2, cienyeT HaHeCTU 3HAYEHUS Py, & 3aTEM MPOBEC-
TU n30iMuHUU. [lo CrymieHuio u pa3pspKeHHI0 M30JIMHUN MOXKHO BBISICHUTH I1O-
JI0KEHHE XOPOLIO MPOBOSAIMINX O0BEKTOB U BHICOKOOMHBIX MOPOJ, TAKUM 00pa-
30M, KAUECTBEHHO OXapaKTepU30BaTh I'€0dJIEKTPUUECKHI pa3pes.

Paspes kaxywmxca conpotuBneHuin no npocwunto I-1l

1 2 3 4
| | | |

AB/2, m

100

Puc. 3.5. [Ipumep nmocTpoeHus pa3pe3a KaxXyluuxcsi CONPOTUBIICHUH.

3ajanue
[Toctpouts kpuBbie BO3 u paszpe3 KaxyImuxcs COMPOTUBICHUM ISl JTH-

HUU A-B, BI0JIH KOTOpOW MPOBOJUIUCH BEPTUKAIBHBIE IEKTPUUECKUE 30HIHU-
poBaHus B TOYKax 1-8, oTcTOsIIMX Ipyr OT Apyra Ha pacctossHuU 150 m (Tad-
muna 3.8). [Ipumep odpopmienus paspesa Ha puc. 3.5.
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Tabnuya 3.8

AB/2, P OM-M

M B23-1 | B33-2 | B33-3 | B93-4 | BO3-5 | B33-6 | B33-7 | BO3-8

3 66 67 61 69 59 66 67 58

4,5 66 67 63 69 59 66 67 58

6 66 67 64 70 60 67 68 59

9 67 68 66 70 61 67 68 60

15 76 70 70 79 60 69 71 63

25 86 79 78 90 65 77 81 70

40 114 96 101 109 80 99 105 93
65 161 139 141 144 109 130 146 130
100 216 194 199 184 120 154 202 185
150 290 247 257 188 109 155 256 236
225 357 322 333 154 76 120 319 311
325 415 394 387 102 40 69 392 377
500 453 420 430 51 14 25 471 444

4. MeToA €CTECTBEHHOI'O 3AEKTPHYECKOI'O ITOAS

CyImHOCTh METOAa €CTECTBEHHOTO TOJS 3aKIII0YASTCs B M3YUCHHH DJICK-
TPUYECKUX TOJEH, CO3JaHHBIX ECTECTBEHHBIMHU JJICKTPOJBIKYIIMMH CHUIAMHU
XUMHUYECKOTO, GUIBTPANMOHHOTO U TU(PHY3NOHHOTO MPOUCXOKICHUS C IEIIBIO
U3YYEHUS T€OJOTHYECKUX O0OBEKTOB, CBA3AHHBIX C ATUMH TOJISIMHU.

N3yuenune 37eKTPUIECKOTO OISl TPOU3BOIUTCS TTOCPECTBOM U3MEPCHHUS
Pa3HOCTH MOTCHIINAJIOB MEXIY Pa3TUIHBIMA TOYKAMU JHEBHON TTOBEPXHOCTH.

HawnGonpmiee nmpuMeHEHHE METOJA TMOJYYWJI TPH TMOUCKAaX W Pa3BEIKe
CyJTb(PUIHBIX MECTOPOXKACHUH, HA KOTOPHIX BOSHUKHOBEHHUE €CTECCTBEHHOTO IT0-
JIS1 CBSI3aHO C OKHCIIUTEIHbHO-BOCCTAHOBUTEIBLHBIMH IPOIIECCAMH, U TIPU HWHIKE-
HEPHO-TUAPOTEOJIOTMUECKUX HMCCIEAOBaHUAX. B mocmeanem cimydae oOBEKTOM
WCCIICJIOBAHMSI SIBJITIOTCS (PHITBTPAIIMOHHBIC DIEKTPUICCKUE TTOJISL.
W3mepuTenbHas ycTaHOBKA IS pabOTHI IO METOJy €CTECTBEHHOTO TOJISi COCTO-
UT U3 JIBYX U3MEPUTEIHHBIX HETIOJSAPHU3YIOIMIUXCS JIEKTPOIOB, U3MEPUTEIHLHOTO
npudopa ¥ COSAMHUTEIIBHBIX TIPOBOIOB.

Henonsipuzyromuecs: 371€KTPOoibl MPEACTABISIIOT cO00i mopucteie (asH-
COBBIE€ COCY/Ibl, B KOTOPbIE BCTABIICHBI MEIHBIC CTEPXKHH, BEPXHSA YaCTh KOTO-
PBIX 3aKpbITa M30JUPYIOMIMM MatepuanaoM. Cocys 3amoiaHsAeTCs HACBHIIIEHHBIM
PacTBOPOM MEIHOTO Kynopoca, KOTOPhIH MeIICHHO (GUIBTPYETCS Yepe3 CTCHKU
cocyna B 3eMyt0. Takum 00pa3oM, KOHTAKT METHOTO IITHIPS C 3€MJICH TTPOU3BO-
JUTCSI Yepe3 pacTBOP MEAHOTO Kylopoca.
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Puc. 4.1. YCcTpoiCTBO HEMOISPU3YIOIIETOCA JICKTPOIa

B Henonsipu3yomuxcs dAeKTPoIax JIEKTPOABUKYINAs CUla, Ha3bIBaeMasi
NOJISIpU3alMeil AIEKTPOJIOB, OKa3bIBACTCSI HEOOJBIION MO BETUYUHE U MPAKTHU-
YECKHU MOCTOSIHHOM MO BPEMEHH, YTO MO3BOJISIET UCKIIIOYUTH €€ B MPOoIecce U3-
MEpEHUI €CTECTBEHHOTO TOJIS.

[Ipu paboTe METOIOM €CTECTBEHHOTO IMOJIsI HET HEOOXOJUMOCTH B KOM-
NEHCATOpe MOJISIPU3AIMN U B MUTAIONICH 1IeTH.

4.1. O0pabdoTKa pe3yabTATOB HAOJIIOIEHMH B METO/I€ €CTECTBEHHOI0 TOJIsI
(cheMKa rpaiueHToB)

Obpabomka xoumypa. O6pabOTKy MaHHBIX HAYMHAIOT C HAXOXJICHUS He-
BSI3KA HAOJIOJICHUH IO OMOPHOMY KOHTYpY. JlJIT 3TOTO MOACYUTHIBAIOT CyMMBI
pa3HOCTEH MOTEHIIMAJIOB M BBIYUCIISIOT HEBA3KY 1O hopmyrie m = Z(AU ) Pe-

3yJBTaThI MOJICUETOB 3alUCHIBAIOT B KOHIIE *KypHasia HabmoaeHuid. O kayecTBe
ITOJIEBBIX U3MEPEHUH CYAST MO BEJIWYMHE MOTPEIIHOCTH p, BBIPAXKEHHOM B IIPO-

Im|-100

> |au

cymMma abCOIOTHBIX 3HAYEHHH M3MEPEHHBIX MO OMOPHOMY KOHTYPY Pa3HOCTEH
MOTEHIMAJIOB). 3HAUEHUE p 3AIMKUCHIBAIOT B MOJEBOU Ky pHAI.

HeBsizky pa30pacbIiBatOT paBHBIMH JIOJIIMH C OOpPaTHBIM 3HAKOM IO OTHO-
IICHUIO K 3HaKy HEBA3KHU MO BCEM H3MEPEHHBIM Pa3HOCTSAM MOTeHIManoB AU.
[ToripaBky 3a HEBSI3KY BBIUHCIAIOT C OKPYTJIEHHEM [0 IMEPBOTO JAECATHYHOTO
3HaKa 1o gopmyie €= —m/n, (TAe m — HEBS3KA; 1 — YUCJIO 3aMEPOB B KOHTYpE).

3aTeM BBIYUCISIOT U 3aHOCST B KYpHAJI UCIPABJICHHBIC 3HAYEHUS Pa3HO-
cteit noreHimanoB AU ' onpenensiembie o dhopmyne AU '= AU+e. Ilocne atoro
MPOU3BOST MOBTOPHBIN (KOHTPOJBHBIN) pacyeT HEBS3KU

m =Y (+AU")+ Y (-AU")

[Tonydennas HeBsi3Ka JoxkHA OBITH paBHa 0, (MoxeT ObITH ~ 0,1-0,4 MB
13-3a TOTPEUTHOCTH, BHOCUMOUM OKPYIJICHUEM, B 3TOM CiIydyae OHAa OTHOCHUTCS K
OJIHOMY WJIM IBYM MAaKCUMAaJIbHBIM 3HAUCHUSIM).

[Tocne »TOro HaxOASAT MOTEHIMATBI BCEX TOUYEK KOHTYpa OTHOCUTEIHHO
HavainbHOM TOukH (IIKO, TTP0), moTeHnMan KOTOPOMl YCIOBHO BBIOMPAIOT paB-

LIEHTaxX: p = , (tme |m| — abcomioTHas BeTWYMHA HEBSI3KU; Z‘AU ‘ —
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HbIM 0. IToTeHnmMan kaxaou MOCIEeAyOUEH TOYKU PABEH MOTCHUUANIY IPEIbI-
Iylie, CyMMHUPOBAaHHOMY C HCIPABICHHON Pa3HOCTBHIO MOTEHIHMAIOB MEXY
STUMM TOYKAMHU. 3HAUYCHHE MOTEHIMAJIOB 3aHOCIT B MPEANOCIEIHIO Trpady
KypHaa.

Obpabomka nabmooenuti no npogurim. OO0pabOTKy HaOIIOIESHUN IO
npoduiiaM (Xxomam), ONMUPAIOIIUMCS HAYaIbHOM M KOHEYHOM TOYKaMU Ha KOH-
TYp C U3BECTHBIMU 3HAYECHUSIMU MMOTEHIIMANA, IPOBOJSAT 10 TOH ke cxeme. JIuib
HEBSI3KY BBIUMCIIAIOT 110 Apyroi popmyie: m, = Z(AU )+ (U LU K) 3nech Uy n

U, — mOTEHIIMAJIbl HAYaJbHON M KOHEYHOM TOYEK XO/a, SBISIOMIUXCI TOUYKAMU
KOHTYpa, K KOTOPBIM MPHUBSI3aHbI HAOMIOACHUS 10 JaHHOMY Tpodmito. Pacuer
MPOBOAUTCS ISl KOKJIOTO Mpoduiisi, C MOJy4YEeHUEM CBOEH MOTPEIIHOCTUA U He-
BSI3KH.

HeBsizky pa3OpachiBaloT MO M3MEPEHHBIM 3HAYEHUSIM PA3HOCTEH MOTEH-
IMajJo0B 00pabaThIBAEMOTO XOJa M 3aT€M BBIYUCIISAIOT MOTEHIMATIBI €r0 TOYEK
OTHOCHUTEJIBbHO MOTECHI[MAJIa HAaYaJILHOM TOUKH.

Tabnuya 4.1
dopma xypHaia st 00paboTku pe3yspratoB merona EIT

1P K AU, S AUenp U

Hszobpasicenue pezyromamos Habarooenuu. Pe3ynbTaThl CbeMKH €CTeCT-
BEHHBIX MOJIEH M300pa)xaroT B BHUJE KapT SKBUIIOTCHLIUAJIBHBIX JIMHUHN, Tpadu-
KOB MOTEHIMANA U KapT rpaduKOB MOTEHITHANIA.

Jlsis TOCTpOEeHHsT KapT 3KBUIIOTCHIUATIbHBIX JTUHUNA €CTECTBEHHOTO OIS
Ha IJIaH HAHOCST TOYKH HAOIIO/IEHUS, 3alHCHIBAIOT OKOJIO HUX 3HAYEHUS IIO-
TEHIIMAJIOB ¥ B TIOJyUYEHHOM I10JI€ YUCEI MMPOBOIAT SKBUTIOTCHIINATHHBIC JTHHUM.
CedeHne HKBUIIOTCHIIMATBHBIX JIMHUN 3aBUCUT OT MHTEHCUBHOCTH HAOIIOECH-
Horo noJjs. JKenaTenbHO, 4YTOOBI M30JIMHUM HanboJiee YETKO OTOOpaXkajau 0co-
OEHHOCTH pacrpeesieHUs] HOTEHIMAI0B Ha YYaCTKE ChbEMKH.

Yepes aMMLEHTP aHOMAJIMU B KPECT IMPOCTUPAHUS CTPOUTCS UHTEPIIPETa-
LIUOHHBII NMPOQPUIIb, IO KOTOPOMY CTPOUTCS rpadUK MOTEHIUAIA.

Jlnig mocTpoeHus rpauka MOTEHLMAIOB Ha OCh aOCIHUCC HAHOCAT TOYKH
HaOJI0ICHUH, a 0 OCH OpAMHAT OTKJIAJbIBAIOT 3HAUEHUS MOTEHLHada B COOT-
BETCTBYIOIIUX TOYKaxX. ['OpuM30HTaNbHBIM MacmTad JOKEH COOTBETCTBOBATH
MaciTady OTYETHON KapThl, a BEpTUKAJIbHBIH — 00ECIeYrBaTh BO3MOKHOCTD
4yeTKoro aHanusa rpaduka. I'paduk ctpost B Buae nomaHoi nunuu. [lox rpa-
(UKOM BBIUEPUMBAIOT peibed) 3eMHOM MOBEPXHOCTH M H300paKatoT Pe3yIbTaThl
MOCJIEAYIOIIEN UHTEPIIPETALINH.

3aganme:
1. Tlo onucanuro B 1. 4.1. mpoBecT 00pabOTKy KOHTYypa (Tadi. 4.2.) u npo-

buneit (Tabn. 4.3.)

-29 .




2. TlpencraBuTh pe3ynbTaThl HAOMIOACHUN Y Ka3aHHOM BUJIE.

Har mo mpoduio 25, paccTossHUE MEXIY MPOPUIIMU.
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Tabnuya 4.2.
3HavYeHUs Pa3sHOCTHU MOTCHIHAJIOB 110 KOHTYPY AU
A[JEH, AIJEH, AIJEIla AIjEIIs

I1Po uB K15 uB IIP15 uB I1IKO0 uB
I1KO ITPO [IK15 I1P15

0,7 2,8 0,9 0,8
ITIK1 ITP1 [1K14 I1P14

1,4 2,4 0,9 1,7
I1K2 I1P2 I1K13 I1P13

1,8 2.4 0,8 0,0
I1K3 I1P3 [IK12 I1P12

2,2 3,1 0,7 1,0
I1K4 I1P4 IK11 ITP11

2,6 0,0 0,6 1,0
I1K5 I1P5 IIK10 I1P10

2,8 0,6 0,4 1,8
I1K6 ITP6 I1K9 I1P9

2,6 0,0 0,2 0,0
ITK7 [1P7 ITK8 I1P8

1,8 -3,1 0,0 0,7
I1K8 I1P8 [TIK7 I1P7

0,5 -2,4 -0,2 0,5
I1K9 ITP9 I1K6 ITP6

-1,1 -2,4 -0,3 0,3
[TIK10 ITP10 ITKS ITP5

-2,4 -1,7 -0,3 0,0
IIK11 I1P11 I1K4 11P4

-3,2 -1,9 -0,3 -0,2
[1K12 I1P12 I1K3 I1P3

-3,4 -1,6 -0,3 -0,3
[1K13 ITP13 I1K2 I1P2

-3,2 -1,3 -0,2 0,1
[IK14 I1P14 ITIK1 ITP1

-2,8 -0,5 -4,6 0,1
IIK15 I1P15 ITKO ITPO




Tabnuya 4.3.a.

3HauYeHMs Pa3HOCTHU MOTEHIMANIOB Mo mianuery AU, MmB

o |OPL [ TP2 [ TIP3 [ [P4 [ TIPS [ TIP6 | [IP7

13 | 25 | 3,1 | 3.6 | -41 | 43 | -45
K1

A8 | 24 | 29 | 34 | 36 | 3.6 | -34
K2

25 | 34 | -43 | 51 | 55 | 55 | -5.1
TK3

33 | 46 | -61 | -7.6 | -85 | -85 | -7,6
TIK4

41 | 61 | -86 | -11,1 | -12,8 | -12,8 | -11,1
TKS

47 | 75 | -113 | -155 | -18,5 | -18,5 | -15,5
TIK6

46 | 79 | -13,0 | -19,1 | -23,7 | 23,7 | -19,1
K7

35 | 64 | -11,2 | -17,6 | -22,8 | 22,8 | -17,6
TTKS

A1 | 23| 44 | 74| 99 | 99 | -74
TTK9

1,1 | 29 | 50 | 79 | 104 | 104 | 7.9
TIK10

46 | 69 | 11,8 | 182 | 234 | 234 | 182
K11

52 | 85 | 13,5 | 19,6 | 242 | 242 | 19,6
TK12

52 | 80 | 11,9 | 16,1 | 19,0 | 19,0 | 16,1
K13

46 | 67 | 92 | 11,7 | 133 | 133 | 11,7
TK 14

3.8 | 52 | 67 | 70 | 90 | 90 | 7.0
K15
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Tabnuya 4.3.0.

ko | P8 | TP9 [ TIPI0 [ TIP11 [ [IP12 [ TIP13 [ TIP14
45 | 3.6 | 44 | 43 | 43 | 35 | -45
TK1
29 | 24 | -1,8 | -14 | -1,0 | 0,7 | -04
TIK2
43 | 34 | 25 | -18 | -12 | 08 | -0,5
TK3
61 | 46 | 33 | 22 | -1,5 | 09 | -0,6
TIK4
86 | 61 | 41 | 26 | -1,6 | -1,0 | -0,6
TIK5
113 | <75 | 47 | 28 | -1,7 | -1,0 | -05
TIK6
13,0 | 279 | 46 | 26 | -1,5 | 08 | -04
TIK7
112 | 64 | 35 | -1,8 | 09 | 04 | -02
TIKS
44 | 23 | -1,1 | 05| 02 | 00 | 01
TIK9
50 | 29 | 1,7 | 1,1 | 07 | 05 | 04
K10
118 | 69 | 40 | 24 | 1,5 | 1,0 | 07
K11
135 | 85 | 52 | 32 | 20 | 13 | 09
K12
1,9 | 80 | 52 | 34 | 22 | 1,5 | 1,1
K13
92 | 67 | 46 | 32 | 22 | 15 | 18
K14
67 | 52 | 38 | 28 | 20 | 15 | 04
K15

4.2. UaTepnipeTanus pe3yjibTAaTOB MOJIEBbIX HAOIIOIEHUIT B MeTO/1e
€CTECTBEHHOI 0 MOJIst

WuTepnipetanusi pe3yabTaTOB MOJEBBIX HAOMIOJACHUNA B METOJE €CTECT-

BEHHOT'O MOJII CBOJUTCS B OCHOBHOM K KaYECTBEHHBIM OLIEHKAM MECTOIIOJIOXKeE-
HUSA U (GOPMBI 00BEKTA U HEKOTOPHIM KOJMYECTBEHHBIM pacueTam, 1eJIbl0 KOTO-
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PBIX, KaK IPABHIO, SBJISACTCS ONpeic/icHUE TIyOWHBI 3aJIeTaHMs BbI3BABIIETO
AHOMAJINIO OOBEKTA.
[Topsimok paGOThI MIPH 3TOM CIICAYIOLIUH:

1.

2.

Ha kapTtax 5KBUMOTEHIIMATBHBIX JUHUN U KapTax IpauKoOB MOTEHI[MAIA
EIl BbIIENISAIOTCS aHOMAJIBHBIE YYACTKH.
[To pacnonoxxenuto u popme nzonuHui noteHimana EIl u rpadukoB mo-
TEHIlMaja YCTAHABIMBACTCS MECTOIMOJIOKEHUE OOBEKTa, BBI3BABIIETO
AHOMAJINIO, U IPOU3BOJUTCS CYKJIEHHE O (popMe Tera.
Omnpenensitorcst TIyOuHa 3ajieranus o0beKTa OAHUM M3 U3BECTHBIX CIIO-
cO0O0B: JuIsl CheprUeCKO 3aJIeKU TIIyOMHY 3aJIeTaHus 10 [EHTPa MOXKHO
OTIPEJICIIUThH CIEAYIOIIMMH CTIOCOOaMMU:
a) IO JJIMHE XOPJbl ¢, COCNUHSIONICH Te TOUYKU rpaduka MmoTeHIana
ectectBeHHOTO 11075 (Ugp), e BenuunHa Ugp JOCTUTAET MOJIOBU-
HBbl OT MAKCHUMAaJIbHOT'O 3HAYCHUS,
h=0,65¢q;
0) mo 3Ha4yeHuto napametrpa m (puc. 4.1.),

h= 0,86(—’"1 — j
2

N~

Puc 4.1. Haxoxnenue napameTpoB g u m 1o rpadukam Ugp

rIe m — OTPE30K B METpaxX, OTCEKAEeMbIi Ha JIMHUY MPOQUIIsI Kaca-
TEJNIBHOM, IPOBEJICHHON uepe3 TOuKy mepernda Ha rpaduke Ugn H
MEPICHIUKYJISIPOM, BOCCTAHOBIICHHBIM Ha JTUHUIO IPOQUIIS U3 TOY-
KU IIEPECEYCHUS TOM K€ KacaTelIbHOM W JIMHUM, IapajlIeIbHOU
npoduiito, MpoBEAECHHON yepe3 Touky Makcumyma Ugp;

B) 1O CKOpOCTH yObIBaHMS moTeHImana Ha rpaduke Ugn. st aToro
CIIEIYET ONPEHECIUTh BEeIUMYUHbI Xi, X, X3, X4y — paccTtossHusa OT
HYJIEBOM TOYKH, COOTBETCTBYIOIIEH MOJIOKEHHIO MakcuMyMa Ugp
TOYeK, rae BennuumHa Ugp, AOCTHraer cooTBeTcTBeHHO 0,715,
0,355, 0,172, 0,084 ot MakCUMaJIbHOT'O 3HAYCHUS

X, =05h; X, =h; X;=15h; X, =2h;
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P, cos 0
pe+2pi 7"2

BO3MOJKHBIM pasMep a U yTOUYHHTh TIIyOMHY 3aneranus h mapa npu
E,=30mB u p,/p; =25

r) Homesysacs dopmymoit U, = Eya’ OLICHUTh

Puc. 4.2. EctecTBeHHOE o€ 11apa

KoHTpoJibHBIE BONIPOCHI:

1. Kakwue 351eKTpo bl UCTIONB3YIOT B MeToAe EIN?

2. Kakum mapameTrpam JI0JKHA YJOBJIECTBOPATH MMapa U3MEPUTEIbHBIX AJICK-
TPOJIOB MpU pabOTE METOAOM €CTECTBEHHOTO TOJIS?

3. Kak OyayT COOTHOCHUTBCS MEXIy c000¥ rpaduKu MOTEHIMAada €CTEeCT-
BEHHO TIOJIIPU30BAHHOTO Teja MPHU HAOJIOICHUSAX HA 3€MHOW MOBEPXHO-
CTU HaJl pPyJIHBIM TE€JIOM U B IITOJIbHE IPOXOISIICH MO PyAHBIM TEIOM?

4. Tlouemy B HEMOJSAPUIYIOMIMXCS DJICKTPOAAX HCHOJIB3YIOT MPECHIIICHHbBIN
pacTBOp MEIHOTO Kymnopoca?

S. HHTepnpeTanusa pe3yAbTaTOB IIOAEBBIX
HaOAIOZeHHH B MeToe 3apsaikeHHoro Teaa (M3T)

Mertogn 3apsixennoro Tena (M3T) ocHOBaH Ha M3yYE€HHMH MOTEHIMAIA WU
rpajiieHTa MOTEHIMaIa TOCTOSIHHOTO (MJIM HU3KOYACTOTHOTO) TOJIsI, CO3/laBae-
MOT'0 TOYEYHBIM UCTOYHUKOM, 3a3€MJICHHBIM B CKBKUHE WJIM TOPHOM BBIPAOOT-
ke. MeToa nmpuMeHsieTcsl Il IPOCIeKUBAHUS U OKOHTYPHUBAHUS paHEE BbISB-
JIEHHBIX XOPOIIIO MPOBOJSIIUX PYAHBIX OOBEKTOB, a TAKXKE JIJIsl PEUICHUS THUIPO-
re0JIOTHYECKHUX 3a7a4.

5.1. Aarepunperanuss M3T Ha pyaHbIX 00beKTaX

NuTtepnperanusi pe3ybTaToB MOJEBBIX HAOMIOIEHUN MPOU3BOIUTCS, KaK
IIPaBWIIO, B JiBa dTarna:
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Ha mepBom sTame mpow3BOAMTCS Ka4eCTBEHHAsT MHTEPIIPETAIUS, 3aKITIO-
YaIoMasCs B OMPEICICHIUN MECTOIOJIOKEHUSI M KOHTYPOB pyaHoro Tena. [lpu
ATOM:

1) BHUMATENHHO MCCIICTYETCS TUIaH U30JMHUN U BBIICISICTCS aHOMaIbHAS
4acTh MOJIsl. 32 HOPMAJIBHOE TI0JI€ TMPUHUMAETCS TI0JIe TOYSUHOTO UCTOYHHKA B
JAHHBIX T€O03JEKTPUUYECKUX YCIOBUSX, T.€. IJIAHbI U30JUHUN, OJYYCHHbIC TTPU
3apsjie B HEPY/IHbIE CKBAXKUHBI;

2) ompeAemnstoTCS MECTOIMONIOKEHHE W KOHTYpPHI Tella Mo ¢opMe H30JIH-
HUMN, CTYIICHUIO UX BOJIU3HM KOHTAKTa C OKPYXKAIOIICH Cpesiol MM MaKCUMyMaMm
rpagueHTa NOoTeHIIMala, HaOJII01aeMbIM HaJl KpasMU TeJl, IIUPUHA KOTOPBIX IMpe-
BBINIAET MTyOMHY 3aj7ieTaHus BEpXHEH KPOMKU;

3) oTMeyaeTcs MPOEKIMs MPOBOAHUKA HA JHEBHYIO MOBEPXHOCTH MO MPO-
TSHKEHHOCTH (OONBIION OCH) M30JIMHUI, MAaKCUMyMaM MOTEHIMala WA HyJe-
BBIM 3HAYEHUEM TPaIMEHTa MOTCHIMAIA Ha TTOTIEPEUYHBIX MPOPUIIIX;

4) Mo CUMMETPHH WU aCUMMETPHUH TpaduKOB T'PATUCHTOB MOTCHIIHAIA
IIPOU3BOIMUTCS CYKJIEHHE O KPyTOM MM mosioroM naaenuu ten. (Ilagenne ma-
CTOB HAIPAaBJIEHO B CTOPOHY MEHBIIUX IO BETUYMHE U 00Jiee IIIaBHBIX dKCTpe-
MyMOB Ha rpaukax noTeHuuan€a).

Ha BTOpoM »3Tame onieHMBaeTcs riiyOWMHaA 3ajieraHus pyAHOU 3aiexu A.
['myOuna 3aneranus BepXHEWl KPOMKH OIpeiensercs 1no ¢opmysiam, MoiayyeH-
HBIM IS MICAJIM3UPOBAHHBIX YCIOBUH M B pEajbHBIX YCIIOBHUSX OKAa3bIBACTCS
npubnmxenHoil. Hanbonee pacnpocTpaHeHbl CriOcOObI ONpeAesieHUs TTyOHUHBI
3aJieraHusl 1O MapaMeTpy M WIHA 10 MOJOKEHUIO SKCTPEMYMOB TpaueHTa Io-
TEHIMaja.

1. Onpenenenue TyOUHBI 3aJ€raHusi /I IO PACCTOSIHUIO MEXKIY JKCTpe-
MyMaMU TpaJieHTa moTeHuana. [lonoxenne sKCTpeMyMOB TpaieHTa MOTEH-
1ajga MOXHO OMPEAeTUTh U3 (HOPMYJ ISl HAMPSKEHHOCTH AJICKTPHYECKOTO

U
nosst E = e [IpU yCIOBUHU > =0. [ns chepudeckoro npoBoJAHUKA B ITOM
¥ ¥

ciaydae crnpaBe/inBo BeipaxkeHue: h=0,7L, rne L - paccTosiHUSI MEXIy 3KCTpe-
MyMaMmu Ha rpaduke rpagueHTa noresuuana (puc.S.1).

A e o b Puc. 5.1. K ompenene-
2w HUIO TITyOWHBI 3aJiera-
HUA / 1o Tpadukam

rpaJueHTa MOTeHIINA-
/4_. > Jla B METOJIC 3apsKCH-

\ HOT'O TeJjia
L

Jl7isl TMHEHOTO OJTHOPOIHO 3apsDKEHHOTO MPOBOIHUKA (hopmyra mpuoo-
peraet Bua h= 0,5L. Jlna mnactoobpazusix e, h=(0,4+0,9)L , rae kodddunu-
eat 0,4 mpuHUMAaeTCs B CIy4yaB MOIIHOTO Iuiacta, a kodpduuuent 0,9 — mis
TOHKHX TIJIACTOB.
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2. Onpenenenue TIyOUHBI 3ajieraHus /i IO apameTpy mi.
[Tox mapameTpoM m MOHUMAETCS PACCTOSHUE B METPax, KOTOPOE OTKJIA ILIBACT-
Csl HA JIMHUM TIPOQIISI, €CIM Ha rpaduke TpaJueHTa MOTCHIMAIA TPOBECTH Ka-
caTeJIbHYIO0 B TOUke neperuda (4B), 3areM 13 TOYKU MakKCUMyMa (WJIM U3 TOYKU
MUHHAMYMa) MPOBECTU JIMHUIO MapaLIeNIbHYI0 OCcH abcuucc (JIuHUs npodus),
(CD), a u3 Touku ux nepeceueHuss O (cM. Puc.1) onycTuTh Ha TUHUIO TPODUIIS
nepneHauKysp. Paccrosnue m monydyaercs Kak Karet TpeyrojibHuka OQP, ne-
KA Ha TMHUAK TTPOQUIISL.

Jlns cepudeckux Ten CIpaBeqIUBO COOTHOIICHHUE h=2,6m, NS JIMHEH-
HBIX OJIHOPOJHO 3apsDKEHHBIX MPOBOJAHUKOB A=2m. JIJig MaacToOOpa3HBbIX Tel
riIyOrHa 3aJIeTaHus .onpenensercs no Gopmyrie:

h=om,

rae 0,9<a<1.3; o=0,9 —-npuHuMaeTcs i1 MOIIHBIX MJIacToB 0=1.3 — 1y1s TOH-
KHX TUTaCTOB.

3anaHue

1. O3HakOMHUTBCA CO crmOco0aMy KAa4eCTBEHHON HHTEpIpEeTaIy JaHHbBIX
MOJIEBBIX HAOMIOJCHUN B METO/IE 3apsSHKEHHOIO Tejla U 0 IPUEeMaMU OIlpe-
JieNieHus TyOrHBI 3aJIeTaHusl .BepXHEH KPOMKH Tea.

2. IlpousBecTu cyxaeHue o mpennonaraeMon ¢opme Tenna, Ha OCHOBAHHH
rpaduKoB, MpeanaraeMbIxX st HHTeprperannu. OnpenenuTs riTyonHy 3a-
JIeTaHHs BBISIBJICHHOTO OOBEKTa HMCIONb3Ys BbIIICIPUBEIACHHBIE (hopMy-
JTBI.

5.2. M3T Ha ruaporeoIoru4ecKux 00beKTax

['maporeosiornyecknii BappuaHT METOAA NPEAHA3HAYCH IS ONPEIEIICHUS
HaIPABJICHHS U CKOPOCTH JBUKEHHUSI TOA3EMHBIX BOJI IIPU HAJTUYUU OJTHOU CKBa-
KUHBI. JlaHHBIC TTOJIEBBIX HAOIIOMCHUI B OTOM Clydae MPEICTABIISIOTCS B BUJE
IJIAHA W30JIMHUKA MOTEHIMAja, MOJYYEHHOTO B PE3yJIbTaT€ U3MEPEHHMU BHOJIb
JTy4eBbIX Mpoduieit HaJ CKBAXWHOUN, B KOTOPYIO JO BOJOHOCHOTO TOPHU30HTA
OMYILEH OJVH W3 MUTAKLIUX 3JIEKTPOJAOB C AeKTponuToM. [Ipumep miana nso-
JIMHUH TTOKa3aH Ha puc. 6.2.

C
Puc. 5.2.

t o
3 t/t/t [ b B I 1ag M301UMHUN TTOTEH-

_ - 1yaja HaJl 3aCOJICHHOM

- CKBAXXUHOU

< “AR

,/m
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Onpenenenre HaIPABJICHUS JBUKEHUS MOJI3EMHOIO IMOTOKA U €ro CKOPO-
CTH MPOU3BOJIUTCA CIAEAYIOIINM 00pa3oMm:
I. Onpenensercs no miaHy U30JMHUN HampaBieHUE (a3MMYT) MaKCUMAJIbHOTO
CMEILEHUS] M30JUHUNA. [ 3TOro MOXKHO MOCTPOUTH IpaduK MO OCU aOCLMCC
KOTOPOr0 OTKJIAJbIBAE€TCS a3UMYT B rpaJycax, a 0 OCH OpJAMHAT — MPUPAILECHHE
pagnycoB M30JUMHUNA B MeTpax. (AR) MO OTHONIICHHIO K MCXOJHOW W30JUHUH,
HAOJIFOICHHOW HEMOCPEICTBEHHO IOCIIE 3aCOJEHUs CKBAXUHBI U MIPEICTABIISAIO-
miei coboi, Kak mpaBuiio, GUrypy, ONHM3KYI0 K OKPYKHOCTH. UHMCIIO KPHUBBIX
(AR) coOTBETCTBYET UMCIly HAOIIOEHHBIX M30MuHMM. [Ipumepom Takux rpadu-
KOB CIIY’KHT pHC. 5.3. A3UMYT HanpaBJ€HUs JBUKECHUS MMOA3EMHOTO IMOTOKA OM-
penensieTcs Kak cpeiHss abciucca Jjisi MAaKCUMYMOB KPUBBIX (AR).

AR

Puc. 5.3.

['paduxu cmemneHus
m3onunuii (AR) B 3aBU-
CUMOCTH OT a3UMyTa
npod s HaOI0ICHUH.

é 10 3 C IB A3VUMYT

2. OnpenensieTcs CKOPOCTh ABWKEHUA MOA3EMHOI0 MOTOKA. {1 3TOrO BhIYMC-
JsgeTcsl OTHOLIEHUE V=AR . /At, TO€ ARy — MAKCUMAJILHOE CMEIIEHUE H30JIH-
HUM [0 HAIpPABJIEHUIO MOTOKA, a Af — BpeMs, 32 KOTOPOE 3TO CMEIIEHUE IPO-
u3onuio. CpeaHee 3HaUCHUE V' MOXKHO TIOJYUYUTh, MTOCTPOUB I'padrK 3aBUCUMO-
crel AR, oT BpeMeHu ¢ Ilpu mambix BpeMeHax AR;.x MEHSIETCS B
3aBUCUMOCTH OT BPEMEHH HE JIMHEWHO, BO3PACTasl C YBEIIMUCHUEM £, UTO 0OBsIC-
HSETCSI MOCTETNIEHHOCThIO PAacTBOpPEHHUs coiu B Boze. [Ipu OGonbiinx BpeMeHax
rpaduK 3aBUCUMOCTU AR OT BpeMEHHU BBIXOJUT Ha JIMHEHHYIO aCUMITOTY, COOT-
BETCTBYIOIIYIO CKOPOCTH IepeHOCa 3aCOJICHHOW 00JIaCTH ITOTOKOM ITOJ36MHBIX
BOJ. DTy 4acThb rpaduka W HCIHOJB3YIOT IS pacdyeTra CKOPOCTH 10 (opmylie
V=AR/At (cm. puc. 4).

44 ARmax
3] AR Puc. 5.4.
Onpenenenne CKOpocTr
2 JBYDKCHHS TTOJI3€MHOTO 110-
At TOKa MO0 CMEIICHUIO N30JIH-

15 HUU TTOTEHIIMAJIa HaJl 3aCO-

: | : : : : JICHHOM CKBa)KMHOM

1 2 3 4 5 s U
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3aganue
[IpoBecTu MHTEpIIpETALNIO PE3YIHTATOB MOJIEBBIX HAOIIOJAEHUN METO0M

3aps’KCHHOI'0O TCJIa Hall 3aCOJICHHOM CKB&X(HHOﬁ, onpeacinB, B COOTBCTCTBUU C
BBIIICHU3JIOKCHHBIMU IIpaBUJIaMHU, HAIIPABJICHHUC U CKOPOCTH ABHIKCHHA IIOJA3CM-
HOTI'O IIOTOKaA.

6. MeToa BEIZBAaHHOH INOASIPH3ALIHH

B mponecce unTepriperannu pe3yiabTaToB MOJEBBIX padoT meroaom BII
JKeJlaTeIbHO OLEHUTH (HOpMY, pa3Mephl, MOJIOKEHNE B TPOCTPAHCTBE U BEIIECT-
BEHHBIN COCTaB re0JIOTUHYECKUX OOBEKTOB, SIBUBIIMXCS MPUYMHON CYIIECTBOBA-
HUSl aHOMAJIMM Kaxyllencs noiasipuzyeMocTd. HexkoTopele npuemsl Moao0HOM
MHTEPIIPETALNH PACCMATPUBAIOTCS B HACTOSIIEM 3aJaHHH.

6.1. IloBepxHOCTHAs1 M1 00bEeMHAs MOJISIPU3ALMSA TeJl, UMEIOLIUX
H30METPUYHYIO hopMmy

[Torentman nonst BIT ot anekrpoHHO-TIpOBOIsAIIEH chephl, MOMEIIEHHON B
OJIHOPOJIHOE JIEKTPUUYECKOE TT0JIE £y, B CIIy4Yae MOBEPXHOCTHOM MOJISPU3ALNU TEA
MOKET OBITh MPEJICTABJICH B BUJIE:
3piia’ E cos®

0,2 (6.1)

Ugn = 2
(o1 +2p,)(p +2p, +2p, 2)

rae A — K0d(pGUIHUEHT MOBEPXHOCTHOW MOjspu3anuu cepbl; p; — MPOBOIU-
MOCTh BMEIIAIOMIEH CPEIbl; P; — MPOBOIUMOCTE C(HEPUICCKOTO TENA; d — PATUyC
chepsl, ® 1 r — KOOpAUHATHI CHEPUUSCKON CUCTEMBI.
JIJIsl CTUTONITHBIX PYAHBIX TEJN, MOJSPUIYIONTUXCS B OCHOBHOM ITOBEPXHO-
CTHO, MOKHO MPUHSTH G,> G. B 3TOM cityuae dopmyina (6.1) ynporaercs:
Upp = 3\ a2E0 cos®

(1 +2&) r’ (6.2)
a

[Torenuuan nmonst BIT 06beMHO MOJSPU30BAaHHOIO IIapa B MOJIE TOUYECUHO-
r0 MCTOYHHUKA MPHU JOCTATOYHOM YIAJIEHHUHU OT HETO XapPaKTEPU3YETCS BbIPAKeE-
HHUEM:

n* 3. cos®

Ugn = 3_n*a E, 2 (6.3)

rae N’ — KaKymascs HoIsSpU3yeMOCTb.

N3 dbopmyn (6.2) u (6.3) BUIHO, 9TO KaK B CIydae MOBEPXHOCTHOMU, TaK U
B ciyyae oObeMHOM moJisipu3anuu, popma rpadukoB pacnpenenenust Ugn oau-
HAKOBa, HO MHTEHCUBHOCTh AHOMAJIMI U WX CBSI3b C pa3MepaMu Tella pa3IndHbl.
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B cnyuyae moBepXHOCTHOM NOJSIPU3ALMU aHOMabHOE nose Uy IpsiMO Ipomnop-
UOHAIBHO KOA(PPUIIMEHTY OBEPXHOCTHOM MOJISIPU3aLUU A U MIOBEPXHOCTH TEJa.
B ciyuae 06beMHON nonsgpu3anuy Teaa aHoManbHoe nosie Ugpp IpONopLHOHATIBHO
MOJISIPU3YEMOCTH Tea N* U ero o0bemy.

JIst Ten OAMHAKOBOIO paguyca d, pacloIOKEHHBIX B I10JI€ OJHOTO U TOTO
K€ MCTOYHUKA Ha OJHOM M TOM ke riayOuHe r, oTHOIIeHUue anoManuii Ugpy Haj
CIUIOLIHBIM PYAHBIM TEJIOM K BKpPAIJIEHHBIM COCTaBIISIET

(e o
N~/ 271

= . (6.4)
@+2k) N

a

Ecnu N>1, To aHOMaiust OT CIUIONTHOTO PYJIHOTO TeJia OOoJIbIle, YeM aHO-
MaJus OT BKparuieHHOro, eciii N<1, To Ha000pOT, BKPAIICHHOE PYJAHOE TEJO
co3zaeT OonpIINi aHOMaIbHBINA 3(PEKT, yeM CIomHoe. AHAIU3UPYS BbIpaxKe-
Hue (6.4) 11 pa3IUYHBIX 3HAYCHUM A U MN*, MOXKHO OIIEHUTD, 1JI1 KaKuX pa3Me-
POB M30METPUUYECKUX PYIHBIX TeJl MOUCKHU CIUIONIHBIX MPOBOMASIIUX OOBEKTOB
(cynbuanbix Ten ¢ nomoiibio Meroga BII) 6onee 3¢ dexkTHBHBI, YeM MOUCKU
BKpAIJIEHHUKOB M, COOTBETCTBEHHO, HAUMHAS C KAaKUX Pa3MEpPOB PYIHBIX Te
MOWCKU BKpAIUIEHHBIX 00BEeKTOB MeTojoM BII B manHOM paiioHe CTaHOBATCS
oomee 3 PEeKTUBHBIMU, YEM TTOMCKH CIUIOIIHBIX TEI.

3ananue
1. [TocTpoutk rpaduk 3aBUCUMOCTH N OT a AJiI 3HAUCHHHA

a) A =85 cm; n* = 23%; 0) L=94 cm; n*=11%; B) A =20 cm; n* = 12%;
pacuetsl npoectu g a=100; 150; 225, 325, 500, 750, 1000,1500....10 000 cm.
2. IIpoananu3upoBaTh MOJTYyYEHHBIC TPapUKH.

6.2 Pacuer kaxKyumeics nmoJsipu3yeMocTu

B konme 50-x romoB XX Beka ObLT pa3pabOTaH U MPUMEHEH CITOCo0 pac-
YyeTa ToJIel BBI3BAHHOM MOJISIPU3AIMH IS CTydaeB 00BEMHO TOJISIPU30BAHHBIX
T€J, B KOTOPOM HCIOJIb30BAJIUCh PAHEE W3BECTHBIE PEIICHUS 3a7a4 O MPOBOS-
IIMX TeJaX W CpeAax B IOJIe MOCTOSHHOTO TokKa. COrlacHO MpeaioKEHHOMY
crioco0y MOxHO it onpenenenust nosieid BII ncnonb3oBate Gopmyibl U pe-
3yJAbTAThl PEIICHUS MPSAMBIX 3aJlay JICKTPOPA3BEIKHU Il HEMOJSPUIYIOIIHNXCS
Cpell, 3aMEHHUB YJEIbHOE DJIEKTPUYECKOE COMPOTHUBICHUE P (PUKTUBHON BEIH-
yuHOU p*=p /(1-m), TIe p — NOJISIPU3yEMOCTh CPEIbI.

B cooTBeTcTBUM C 3TUM TNpU pElICHUH MPSMBIX 3a7a4 METOJ1a BbI3BAHHOMN
NOJIIPU3AIIMHY UCTIONB3YETCs MPUOIMKEHHOE COOTHOIIICHUE:

1< 0py
Ne =— 2. MiP; )
pK lgl 8pl
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NIO3BOJISAIOILEE ONPENETUTH 1) CIOKHOIO pa3pe3a, €CIU M3BECTHO BBIPAKEHUE
JUISL P OTOTO pa3pes3a U 3aJaHbl 3HAUYCHMS MOJSIPU3YEMOCTEH U YIENIbHBIX CO-
IPOTUBJICHUN OTJEIbHBIX IJIACTOB, CJIATAIOLINX Pa3pes.

B cnyuae nByx cpen (m=2), paznuyaromuxcs 1o Mnojiasipu3yeMoCTH, HO He
pasnuyaroIuxcs Mo MEKTPOIIPOBOIHOCTH, (pOpMyJIIa yIIpoIIaeTcs:

Px 4

N =My +(l_n1)p;)—»

K

P
I71e Py — KaXyIIeecs yIeIbHOE CONPOTUBICHUE; P U 1 — YJEIbHOE 3JIEKTpHUYE-
CKOE CONPOTUBJIEHUE U MOJISIPU3YEMOCTb IEPBOM CPEIBI.

Ha ocHoBanuu 310i1 (pOpMYJIBI MOXKHO PACCUMTATh 3HAUYECHUS KaKylIehcs
NOJIAPU3YEMOCTH ISl TOPU3OHTAJIBHO-CIOMCTOrO pa3pes3a, MpeACTaBICHHOTO
TOPU30HTAIBHBIM TIJIACTOM, MOJICTHJIAEMBIM TMOJYOECKOHEUHONU OAHOPOIHOM
cpenoi (T.e. AByxciolinble kpuBbie BO3-BII).

DTO COOTHONICHHUE SIBISETCA (POPMATLHBIM U HE OTPAXKAET CBSI3U MEXKIY
Px U My, HaOMOMaeMbpIMu Tipu padboTax metonoMm BII, mockonbky mpupoia aHo-
MaJuil pg U My paznuuHa. OAHAKO OHO JAeT BO3MOKHOCTh COIOCTAaBUTh aHOMa-
JUU B CpPElax, XapaKTEPU3YIOIIMNXCS OAWHAKOBOU 3JIEKTPOIPOBOAHOCTBIO, HO
Pa3HBIX IO MOJSPU3YEMOCTH, CO CPEAAMU HEMOISAPU3YIOUIUMUCS, PA3TUIHBIMU
10 CBOUM YZEJIbHBIM 3JIEKTPUUYECKUM CONPOTUBIIEHUSAM, U NIEPEHECTH HA IOJISI-
pU3yIOIIMEcs cpebl MPUEMbI, Pa3pabOTaHHbIE B TEOPUU AJIEKTPOPA3BENKH IS
HENOJIIPU3YIOIIUXCS CPEL.

3aganue
Paccuutate Teopernueckue rpaduKy KaxKyIEHCcs MOISIPU3yEeMOCTH IS

npoUIUPOBAHUS TPATUEHT-YCTAHOBKOW HaJ BEPTUKAIBHBIM KOHTAKTOM JBYX
Cpell, UCTIOJIb3YSl B KQUECTBE MCXOJIHBIX TEOpEeTUUYECKUe rpaduku p, U Gopmymy
nepecyera

Ne =My :&(l_klzz)&_l k _1 WU

-1 P S )

Ne =My "‘(‘12 —m)&(l—kfz) Pe_ :|k12
P P1

1
2
st 3HadeHuit: p1= 900 Om-m; p,=300 Om-M, 1n;=1% u 1n,=11%.

K

P

Ilpumeuanue. J1Jis1 BBIMUCIEHUN T, JOCTATOYHO 3HATh 3HAYEHUE —- COOTBETCT-
P
Px
ByIOIllee 3aJaHHOMY KOA(POHUIMEHTY OTpakeHHUsS M —-, COOTBETCTBYIOIIIEE
P

ky, = l, 4TOGEI BHMCTHTE | DX 1 ky, = l
2 Py 2
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6.3. Cnioco0bl HHTEpNpPeTAIMHU Pe3yJIbTATOB MOJIEBbIX HA0II0eH Uil
Metoaom BII

B mpouecce nHTepnperannu pe3ysibTaToB MOJIEBbIX padoT meTonoMm BII
JKeJaTelIbHO OLEHUTDh (popMy, pa3Mepsl, MOJ0KEHHE B IPOCTPAHCTBE U BEILIECT-
BEHHBIM COCTAaB Ire0JIOTMYECKUX OOBEKTOB, SIBUBLIMXCS MPUUYMHOMN CyIECTBOBA-
HUSI aHOMAJIMM Ka)KyIlencs MoJIIpU3yeMOCTH.

1. Onpeoenenue gpopmur mena. llpennonoxenue o Gopme MOJISIPU3YEMOTO
TE€JIa MOKHO BBICKA3aThb Ha OCHOBAaHUU aHainu3a (GopMbl rpapuKoB pacnpeserne-
HUS T U Py U IPOTSDKEHHOCTH aHOMAIMHU B Tutane. [Ipu ananuse cpaBHUBAIOTCS
TEOPETUYECKHE TI'paUKH M U Py HAA TEIaMHU HPABWIBHON IeOMETPUYECKON
(GopMBbI ¢ TIOJIEBBIMU IpapUKaMu U OMPEAENIAeTCsS TPOTKEHHOCTh BBI3BABIIETO
aHoMainio oObekTa Mo kKapre rpadukoB. Ilocime cpaBHeHMsI BbICKa3bIBaeTCs
npeanoiokeHue o popMe tena (M30METPUUECKOM, AIIITUIICOBUIHOM, MIIaCTOBU/I-
HOM U T.1.).

2. Onpeoenenue 2nyounsl 3a1e2anus 10KaIbHo20 obvekma. Jlns npubiu-
KEHHOW OLIEHKH TJIyOMHBI 3aJIeTaHUs] BEPXHEH KPOMKHU JOKAIBHO OOBEKTOB pe-
KOMEHIyeTCsl UCNOoib30BaTh rpaguku BO3-BIl, BeINOIHEHHBIX B HEHTPAIbHBIX
YacTAX aHOMAJIbHBIX 30H. [ myOnHa 3ameranusi BEpXHed KPOMKH MOJSPU3YIOIIIe-
rocsa 00beKkTa /1 mpUOIU3UTENHLHO paBHA MONypa3zHocy AB/2, mpu KOTOpOM Ha
rpaduke 30HIUPOBAHUS pacrojaraercs Touka neperuda (puc.6.1-a.).

Nk
Nk
h
/\%
,,,,,,,,,,,,,,,,,,,,,,,, «
h
AB
2
Puc.6.1-a. Puc.6.1-0.

JIjig OLleHKH TIyOuHBI 3aJIeraHus JOKAJIbHOTO O0bEKTa PEKOMEHAYETCS BBINOJI-
HUTh NPOQUIMPOBAHUE B I0JI€ HEMOJBUHOTO MUTAIOLIETO IEKTPOJA, pacio-
JIO)KEHHOTO HEMOCPEACTBEHHO HaJ nosisipusyrounmmces teaoMm. Ha rpadukax ny,
KOTOpBIE B 3TOM Ciy4ae 1o cMmbiciy Oiu3ku K rpadukam BO3-BII, rmybuna no
BEpXHEH KPOMKH Tejla MPUOIMKEHHO paBHA PACCTOSHUIO OT MUTAIOMIETO 3JIEK-
TpOJa J10 TOUKH Teperuda (puc.6.1-a.)

3. Onpeodenenue 20pu30HmMAaIbHOU NPOMAICEHHOCMU TOKATbHHIX 00bEK-
moe. Il OLIEHKH TOPH30HTAJIbHOW MPOTSKEHHOCTH JIOKAThHBIX OOBEKTOB IIe-
J€COO0pa3HO MCIOJIBb30BaTh TpauKu T, BAOJIb MNpoduUieH, NMepeceKaromux
LEHTP WIM OChb aHOMaJIbHOM 30HBI. B TOM ciyyae, Korja miMprHa Tejla IpeBbl-
mraeT riyOuHy ero 3alieraHusi U MPOTSHKEHHOCTh Tella Ha TIIyOMHY HEBEIHKa,
IIMpUHA TeJa MPUOIN3UTEIHHO paBHa IIMPUHE aHOMAJIbHOM 30HHBI (pHC.6.2-a.).
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Nk

[Ipu OosblIMX TIIyOMHAX 3ajieraHusl BEpXHEH KPOMKH M 3HAYUTENIbHOU
MPOTSXKEHHOCTH Teja Ha TIyOMHY, TOPU30HTAJIbHBIE pa3Mephl 3aJieKH onpeie-
JISTFOTCS TIO PACCTOSIHUIO MEXKTY TOUKaMM Tepernda Ha rpadukax m, (puc.6.2-6.).

4. Onpeoenenue nanpasnenusi naoerus. I'paduku 1, MOJTYyUYCHHbBIC B MOJIE
MUTAIOLIEr0 3JIEKTPO/a, PACIONIOKEHHOTO HaJl TEJIOM, aCUMMETpHUuHbI. boree
KpyTOii ojibeM rpaduka u 00JbIINe MAaKCUMAJIbHBIE 3HAYCHHUS 1), HAOJII0Iar0T-
Csl CO CTOPOHBI JIe’Kauero OOKa 3ajJekd, a MEHEE KpyTas BETBb C MEHBIIUMHU
3HAYCHUSIMH B MAKCUMYMe€ CO CTOPOHBI BUCsAYETO O0Ka (puc.6.1-0).

5.0yenxa npomsscennocmu mena Ha enyouny. llpu mpoduimpoBanuu B
0JIe JIBYX HETOJBIDKHBIX AJIEKTPOJ0B AB, pacmoyiokeHHBIX TMPHUOIU3UTEIHLHO
CUMMETPUYHO TMOJIAPU3YIOMIEMYCsl 00BEKTy, HaTM9ie MUHUMYMOB IO 00€ CTO-
POHBI OT MAaKCUMyMa, TPUYPOUYECHHOTO K TOJIOBE 0OBEKTA, SBISIETCS MPU3HAKOM
MaJioil MPOTSHKEHHOCTH Teja Ha Tiyouny (puc.6.1-a.).

6. Onpedenenue nosapuzyemocmu meia u OYeHKa co0epIHCAHUS IIeKmMpPO-
HONPOBOOAWUX MUuHepanos. VI30bITOUHAs TOISAPU3YEeMOCTh (Pa3HOCTh MEXIY
MOJIAPU3YEMOCTBIO JIOKAJIbHOTO OOBEKTa M BMEINAIOIICH CPEllbl) MOXKET OBIThH
orpezesieHa U3 CIEAYIOIEro COOTHOLEHUS:

i n
T‘Iu36 :naHOM -
a

3/1ech M, — MAaKCUMaJbHOE 3HAYECHUE KAXKYILIEHUCS MOISPU3YEMOCTH HaJl JIOKAIb-
HbIM 00BEKTOM, /s — TIIyOrHa 10 IIEHTpa Tefa, a — paauyc IJis1 U30MEpPHOM 3aJe-
KW WIA TTOJIYMOIITHOCTD JJIs TJIACTOBOM 3aJI€XH, # — KOI(PDUIIMEHT, 3aBUCSIIIHIMA
oT ¢opmal Tena, 0< n<3.

JIist mpOoTs>KeHHOM Ha 0oJIbIyH0 TIyOHHY IJIACTOBOM 3aJIeKU, HE OTJIH-
Yarolelcs O CONPOTUBICHUIO OT BMELIAIOIINX MMOPOA, I OUEHKHU T35 MOKHO
M0JI30BATHCS CIEAYIOIIUM COOTHOLIEHUEM:

_ T
nu36 - naHOM —

rzie, oL — yroJj, moJ KOTOPhIM BUIHA BEPXHsSl KpOMKa IUIacTa U3 SIULIEHTPA aHO-
MaJiuu, TIOJTY4Y€HHOMU B MoJie AIeKTpoaoB AB (puc. 6.3).
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Puc.6.3. [InacToBas 3anexb,IpOTsHKEHHAs! Ha OOJIBIITYIO TTyOHuHY

O0ObemHas KOHOCHTPAOWA 3JICKTPOHHO-IIPOBOIAINMX MUHCPAJIOB B ITOJIA-
PHU30BAHHOM TECJIC MOKCET OBITH omnpeacicHa n3 CICAYIOUICIo COOTHOIICHHA:

~ nu36
& B(l - nu36)

371ech [3 — K03 HULMEHT, 3aBUCALIUHN OT pa3Mepa, (POPMbI U COCTaBa BKIIFOUEHHIA
U PEKUMA U3MEPEHU.

3ananue:
BBIMOMHUTE OIEHOYHYIO WHTEPIIPETALMI0 PE3yJIhTaTOB PabOT METOI0M

BII o mpoduiito, opueHTHPOBAaHHOMY BKPECT MPOCTUPAHMS TIJIACTOBOM 3aJIEKH
BKparuieHHbIX py (puc.6.4.). B mpoiiecce UHTEpIIpeTaIlii OLIEHUTD:

BUJIMMYIO MOITHOCTb I1J1aCTa,

TIyOWHY 3aJIeTaHus BEPXHEH KPOMKH,

HaIlpaBJICHUE NaJCHUs,

MPOTSHKEHHOCTH 3aJIeKH Ha T1yOuHy,

MOJISIPU3YEMOCTh M TMPOIEHTHOE COJICPYKAHUE AIICKTPOMPOBOISIIINX MU-
HepayoB (f=2,6).

Nk W=

Pesynomamui 0onocnvl 6bims npedcmasniensvl Kax:
1. I'paduku M, o mpoduI0 CO BCEMU MOCTPOCHUSIMHU, HEOOXOAUMBIMHU TIPH
UHTEPIPETALNH.
2. Pacuer coaepkaHusl BKParI€HHOCTH.
3. Kparkoe 3axitouenue o ¢popme U pazmepax UCTOUHHKA AaHOMAJIMU U TITy-
OMHE ero BepXHEeW KPOMKH.
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Puc. 6.4. PesyabTatel pabot metogom BII.

KoHTpOoJbHBLIE BOIPOCHI:

l.
2.
3.

Kakue nopoasl 1 pyabl MOTYT co3/1aBaTh anHoMaiiuu BIT?

Kaxkue snekTpopl UCIoNIb3YIOT B BapuaHTe "kiaccudeckoro' BIT
Ykaxkure nHGOpMaTUBHBIE MTapaMeTPhl MpU paboOTe METOOM "Kilaccuye-
ckoro" BII

Kak mposiBnsieTcsi BbI3BaHHAs MOJSpHU3AIMs MpH padoTe METOAaMH CO-
IIPOTUBJICHNH HA HU3KOW JacTtoTre?

Kak OynyT cka3blBaThCsi Ha TIIYOMHHOCTH HcclenoBanuii metogom BII
IIPOBOJSIIINE HAHOCHI?

7. MeToA nepexoaHBIX NMPOILECCOB
7.1. ' opU30HTAIBLHO-CJIONCTAS Cpea

KonnuecTBenHas nHTepnpeTanys JaHHBIX 30HAMPOBAHUS B pAMKax rOpH-

30HTaJIbHO-CJIOMCTOM MOJENIN CpPEellbl OCYIIECTBIAECTCA C MOMOUIBIO MaJETOK
JBYXCJIOMHBIX TEOPETUYECKUX KpUBBIX. Hapsimy ¢ 3TUM, MIUPOKO UCTHOIb3YIOTCS
KaueCTBEHHbBIC CIIOCOOBI MHTEPIPETAIINU, OCHOBAaHHBIE HAa Pa3IU4HBIX dudde-
PEHLHMANIBHBIX TpaHC(OpMalMAX HEYCTAaHOBUBIIETOCA CUTHANIA. DTU TpaHchop-
Malll¥ MO3BOJISIIOT MPeoO0pa3oBaTh 3aBUCUMOCTh CHUTHAaja OT BPEMEHHU B 3aBH-
CUMOCTh Kaxyuehcss (9(pQPpeKTUBHOM) 3JIEKTPONPOBOJIHOCTH WIIU MPOAOIHHOM

poB

OJIUMOCTHU OT HEKOTOPO 3P PEKTUBHOMN TITyOHUHBI UCCIICTOBAHMUSL.
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OpHMM U3 TaKUX CIOCOOOB MOJMYYHMBIIMX IIHPOKOE PACIIPOCTPAHEHHE, B
KayecTBe A(P(HEKTUBHOMN ITyOMHBI HCCIAEAOBAHUS HCIOIb3YETCS TOJIIIMHA CKUH-
cl04 B 1-00J1acTH, onpeensieMas Yepe3 KaxyIyocs 3J1eKTPONpPOBOAHOCTb:

z=k\t/(c,pn),

e k — ko3hdurment, 6amsknii k eauauie (k=0.95), p=pe=4m-10" Tr/M.
Jlns onipeneneHus G; UcnoJib3yeTcst 3aBucuMocts J/]C, HaBoaMMOil B co-
BMEILICHHBIX METIAX, OT IPOBOJANMOCTH IOACTHJIAIOIIETO MTOIYIIPOCTPAHCTBA

3/2
U - MOg (ﬂ) 5
20 T

HeycranoBuBlieecs: nosie B OJMKHEH 30HE HE 3aBHCHUT OT pa3Hoca (WU
pa3Mepa yCTaHOBKH), a TOJbKO OT 3(P(PEKTUBHBIX IUIOLIAZECH reHepaTOPHON U
PUEMHON MeTelb, BXOASIIMNX B YHUBEpPCAJIbHYIO (hOpMYJy B BHJI€ pPaBHOIIPAB-
HBIX COMHOYXUTEJIEH.

N3 ¢popmynsl nnus DC HETpyIHO HANUTH 3IEKTPOIPOBOAHOCTH MOIYIIPO-
CTpaHCTBa. Eciu moaynpocTpaHCTBO HEOJAHOPOAHOE, TO MO TEM ke (hopmyrnam

OIIPCACIIACTCA KAXKYIIAACA 3JICKTPOIIPOBOJAHOCTD.
2/3

o= B 800 (U/ [mxB/A], t[mc])
g[ l Tk
I

3aganue:
1. Tlo npuBeneHHbIM B Tabiuile 7.1. TaHHBIM MPOU3BECTU PACUET G, U Tj IO

MPUBEJICHHBIM (POPMYIIaM.

2. Paccuurtatrh riryOuMHy NPOHUKHOBEHHMS MOJS AJI KaXI0T0 U3 3HAYCHUH .

3. Ioctpouts rpaduku 3aBUCUMOCTU G T;) Ha OmnorapudpmMuyeckom OnaH-
Ke)

4. Ilpn noMmoly NajeTKu Uil IBYXCIOMHBIX KPUBBIX ONPENEIUTHh G, U 3.
Jlyis 3TOr0 KpUBBIE G (T)) , TOCTPOCHHBIE B JABOWHOM JIOTAapU(PMUUECKOM
MacuTabe, HaKJIaJIbIBAIOTCS HAa MAJIETKy TEOPETHUYECKUX KPHBBIX IS
IBYXCJIOWHOrO paspesa. [lamerka mpencraBisieT coOOMl ceMEMCTBO KpH-
BbIX G4/G,, Y KOTOPBIX MO OCH aOCIIMCC OTJIOKEHO 3HAYEHHUE MapameTpa, a
MHJIEKCOM KpUBOH SIBISICTCS BeMMYMHA V=(G,/)/S. CoBMeCTUB 3KCIEepH-
MEHTAJIbHYIO KPUBYIO C KaKOW JIMOO MaleTOYHOM MyTEM CIIBUTA KCIIEPH-
MEHTAJIBHOW KPUBOM 110 OCH OPAUHAT, IO MHJEKCY NaJETOYHON KPUBOH, C
KOTOpOM coBHala 3KCHEpUMEHTalIbHAsI, HailneMm 3HaueHue v. [IpoTus
€IMHUIIBI HA MaJIETKE MPOYUTAEM HAa BEPTUKAJIBHOM IIKAJIE-OCU 3KCIEPH-
MEHTaJIbHOW KPUBON BEIMYMHY G, YACJIBHYIO JIEKTPOIPOBOJIHOCTD MO~
CTHJIAONIEro ropu3oHTta. IIpoaosibHass MPOBOJMMOCTh MOKPOBHBIX OTJIO-
YKEHHUU S paCCUMTHIBAETCS MO HANJIECHHBIM BEJIMYMHAM V U G).

5. TlocTtpouts pa3pe3 o NPOBOJAUMOCTH U Pa3pe3 G (2).
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Tabnuya 7.1.

Hlar mo mpodumro: 200 m
Cropona netnu: 200 m
t, McC 1,0 2,0 3,0 4,0 6,0 8,0 10,0

<« |IIK1 |16546,0| 2406,0| 601,0| 210,0| 52,0 18,0 8,0
E MMK2 |21509,8 | 3127,8| 781,3| 273,0| 67,6 234| 104
= |HOK3 |18200,6 | 2646,6 | 661,1| 231,0] 57,2| 19,8 8,8
,f I1K4 9927,6 | 1443,6| 360,6 | 126,0| 31,2] 10,8 4,8
S | IK5 |28128,2] 4090,2]1021,7| 357,0 88,4| 30,6 13,6
2 |IK6 |23566,0 | 14428,0 | 8830,0 | 5410,0 | 2024,0 | 757,0 | 280,0
§ K7 [23991,7| 3488,7| 871,5| 304,5 75,4 26,1 11,6
s |IIK8 |29782,8| 4330,8|1081,8| 378,0| 93,6| 324| 144
™ |TIK9 |11582,2| 16842 | 420,7| 1470 364| 12,6 5,6

7.2. JIoKaJbHBIN 00BbEKT

JIyist TOro 94TOOBI OIIEHUTH MEPCTIEKTUBHOCTh TOM WJIM WHOU BBISBICHHOU
AHOMAJIPHOW 30HBI, HEOOXOIUMO OJHUM U3 HU3BECTHBIX CIIOCOOOB OMPEICITHUTH
0600IICHHBIH TTOKa3aTenb 0=1/(GLlor") IPOBOIAIIET0 0OBEKTa 10 CKOPOCTH 3a-
TyXaHHsl Iepex0IHOro Mpoiiecca. CylecTByeT HECKOIbKO Pa3IndHbIX CIIOCOOOB
ompeseneHus nokasatens a. [IpeanodTurenbHbl CIOCOObI, B KOTOPBIX OIpee-
JSIeTCS 3HAYEHUE TMoKa3arens o(f) BO BCEM JIMana3oHe BPEMEHU U3MEPECHUS Tie-
PEXOIHOM XapaAKTEPUCTUKH.

OmHuM U3 TakUX CIOCOOOB SIBIISIETCS OMpeJiesieHue ou(f) MO OTHOIICHHUIO
MPOU3BOJIHOM CUTHAJIa MO0 BPEMEHHU K BeiMuunHe curHana. [Ipaktuyecku ou(f) on-
penensercst U3 COOTHOIIECHHUS
oy = AUG/T]

T n* AU, (1)1

rae A[U(¢)/I] — pa3HOCTh HOPMUPOBAHHBIX
3HAYEHHUM TEPEXOJHON XAPAKTEPUCTUKHU B
Hayaje U KOHIIE HEOOJIBIIOr0 WHTEpBaJa
At (cex); Uy (?)/I — cpenHee 3HaYEeHHUE IIe-
o PEXOIHOW XapaKTEepUCTUKHA B JTAHHOM WH-
TepBaJe.

Jjist Toro 4toObl MPOU3BECTH TAKHE
BbIuKcieHus, kpuBas U(t)/I pa3buBaetcs
Ha y4yacTtku A¢ mmurensHocThIO 1 Mc. Ilo
KOKJOMY W3 Y4YacTKOB BbIUMCIAETCS O(f)
: 10 OpMyJi€ U CTPOUTCS 3aBHCHUMOCTD Ol OT
10° BpemeHu. KpuBas a(f) ctpeMutcs K ropu-
“ 30HTaJIBHOM aCUMITOTE, COOTBETCTBYIO-
e KICTUHHOMY 3HAYEHUIO NTOKA3aTels OL.
N3 HaOMr0ACHHBIX KPUBBIX pacipe/IeICHUs
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BEPTUKAILHONW U TOPU3OHTAIBHON COCTABISIONIMX OIMPEEISIOT TIyOHHYy 3ajiera-
Hus h. [{na wapa h=b,=b,, rne b, — mMpuHa aHOMAJIMK BEPTUKAJILHOW COCTaBJISIO-
nieit Ha ypoBHe 0,5 ee MakcUMyMma, a b, — pPacCTOSTHUE MEXKIY SKCTPEMyMaMHu To-
PU30HTAIBHON COCTaBIISIFOLIEH.

[To HalimeHHOMY O, JJII U3BECTHOTO ¢ MO TrpaduKkaM HaXOAST 3HAYCHHUE
nepexoaHou Gyukiuu L. [locie 3Toro MoKHO HaTH paguyc cepbl

1/2
{21«106 U, /1}
r=h

HoSy L(or)
rie r — paguyc mapa, R — CTOpoHa reHepaTopHO# MeTiu, S, — IUIOLalb IPUEM-
HOU PaMKH.
[To HaliIcHHBIM 3HAYEHHUSIM O U 7 OMNPEICIACTCA 3JIEKTPONPOBOAHOCTH
o=1/(aer?).

3aganue
[To mosty4yeHHbIM JaHHBIM ONPENEIUTh FTE€OMETPUUECKUE XaPAKTEPUCTUKU

aHomanuu (h u r) ¥ IPOBOJIUMOCTH OOBEKTA.
R =200 m; S = 5100 m*; mar Mexay [IK=10m.

Tabnuya 7.2.
AT, mc | U/I, MxB/A

1 513,5

2 282

3 164,97

4 99,7

5 63,45

6 40,89

8 18,33

10 8,66

12 4,23

14 2,1

Tabnuya 7.3.
MK, U/I, U/l MK, U/I, U/l
t=6 mc MKkB/A MKB/A t=6 mc MKkB/A MKkB/A

1 -0,564 -1,41 10 39,48 36,66
2 -1,128 2,82 11 33,84 26,79
3 -3,384 3,102 12 22,56 18,33
4 -18,048 3,948 13 16,92 12,69
5 -22,56 8,46 14 11,28 8,46
6 -39,48 14,1 15 5,64 5,64
7 -45,12 23,97 16 5,64 4,23
8 -22,56 35,25 17 5,64 2,82
9 16,92 40,89 18 0 1,41




KonTpoJibHbIE BOIIPOCHI:
1. Bo3MOXXHO 1T M3y4eHUE pa3pesa MepeKPhITOr0 BEICOKOOMHBIM SKPAHOM C
nomMoupo MIIII?
2. Uto Takoe MOMEHT T€HEPaTOPHOTO KOHTypa B METOJIEC MEePEXOIHBIX MPO-
1IECCOB?
3. Ilpu Kakux ycloBUAX KPYTIYIO METII0 C MEPEMEHHBIM TOKOM MOXHO arl-
MPOKCUMUPOBATH BEPTUKAIbHBIM MAarHUTHBIM JIUIIOTEM?
4. Kakumu ¢pakropamu onpeaesieTcs: TOMIMMHA CKUH-CII105?
J171st 4ero COOTHOIIEHHE JIIUTEIbHOCTH UMITYJIbCA K JUTUTEIbHOCTH Tay3bl
B UMITYJIbCHBIX METOJIaX JIEKTPOPA3BEIIKH JieTatoT Ooblie 37

e

8. MeToxa He3a3€eMAE€HHOH IE€TAH
8.1. Uurepnperanus pesyabsraToB meroaa HII

WNurtepnperanusi pe3yabTaTOB MOJEBbIX HAOMIOAECHUN B HU3KOYACTOTHOM
WHIYKTUBHOM 3JIEKTPOPA3BEIKE FAPMOHUYECKUMU TOJISIMU 3aKJIFOYAeTCA B OI-
peleeHnHt mapaMeTpa 06beKTa p=cpoa’, (FIe G — IPOBOANMOCTb 00BEKTa; [l —
ero MarHUTHAS IPOHHUIAEMOCTB;  — KPYroBasi 4acTOTa; ¢° KBAAPAT XapaKTep-
HOTO pa3Mmepa (IomyCTHM, pajnyca r), a TaKKe B OLIEHKE €ro pa3MepoB, IIyOu-
HBI 3aJIeTaHus, MPOBOJAMUMOCTU, M JIJII MArHUTHBIX OOBEKTOB €ro MarHUTHOM
MPOHUIIAEMOCTH U COOTHOIIEHUSI MEXIAY OCTATOYHON M MHIYKTUBHOI HaMarHu-
YeHHOCTBIO 00bekTa Q=J,/J..

B 3aBucumocTH OT TOTO, 00Ia1aeT WK HET OOBEKT MCCIICOBAHUS TIOBBI-
NIEHHOW MAarHUTHOW MPOHUIIAEMOCTBIO IO OTHOLIEHHWIO K BMEMIAIOIIUM IOPO-
JaM, CIOCOOBI UHTEPIPETAIMNA HECKOIBKO pa3nuvaroTca. OUEHUTD, SIBIASETCS JIU
TEJI0 MATHUTHBIM O OTHOLIEHHUIO K BMEIIAIOIIUM OPOJaM, MOKHO Ha OCHOBa-
HUM COTOCTABJICHUSI aHOMAJIMI M0 aMIUTUTYJIE U (pa3e Ha HECKOJIbKUX YacTOTax.
AHOMaJIMM HaJ BBICOKOMArHUTHBIMU MPOBOASIIUMU OOBEKTAMH XapaKTEPHU3Y-
IOTCSl YMEHBIIEHUEM BEJIUYUHBI aHOMAJIUU aMIUTATYAbl [, C pOCTOM YacCTOTHI
M3MEHEHHUEM 3HaKa aHOMAJIMHU Ha OINPEIEIEHHON YaCTOTE U MOCIIEIYOIIHNM JOC-
THKEHHEM aCUMIITOTUYECKUX 3HAYECHHUI Ha JOCTATOYHO BBICOKMX YaCTOTaX.

[TonyyeHHbie B pe3yibTaTe MOJIEBBIX HAOMIOACHUHN Ipa@uKU TOJIBEpratoT
NEePBUYHON 00pabOTKe: pa3AeICHUIO TOJIsi HAa HOPMAJIbHOE TOJIe TIETIN U aHo-
MaJbHYIO YacCTh, CBS3aHHYIO ¢ 00beKTOM. Paznenenne MoxxeT ObITh BBITIOTHEHO
HECKOJIBKUMH CTIOCOOaMMU:

1) 3Has TOYHOE MOJIOKEHUE BEPIIHUH METIN U €€ CTOPOH, IMMyTeM pac-
yeta H,(f) mo cnermann3upoBaHHBIM ITPOTPaAMMaM.

2) Ilytem pacuera HOPMAJIBHOTO TOJIS MEH MO YIPOIIEHHON Gopmy-
ae s npoduis  TPOXOASIIEro  uyepe3  LEHTp  HEeTIH

H,,=A(r,/S,+r,/S,) roe 1; paccTosHUS OT TOYKH U3MEPEHUS 0
BEPIIMH METAM S; MIOIMAAN MPSIMOYTOJbHUKOB MOCTPOSHHBIX HA OT-
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3) I'paduueckn mpoBoas OT pyKH mpenmnonaraeMbiil rpaduk H,f),
CUMTas, 4TO MOJIE Ha Kpasx npoduiis copnanaet ¢ H,(f).

[Tocne pacuera NpPOU3BOAUTCS HOPMUPOBKA aHOMAJIBHOIO IOJII HOP-

MaJbHBIM IIOJIEM METIM B KaXKIOW Touke npopuias no ¢opmyie

HY = (H g | = |[Hoo /| HLo

H,y —3HaueHuss HOpMaIBLHOTO MOJISI METJIM B COOTBETCTBYIOIIECH TOUKE,

, rne H,..c —HaOmroneHHbIe 3HAYECHUS MO,

ziaa

H! — 3HaueHMs] aHOMAJBLHOTO IOJIS, MCIOJIb3YEMbIC B JalibHEHIICH

z

HHTCPIIPCTAIUU.

8.2. IIpoBoasimuii HEMATHUTHBIH 00BLEKT.

Tena ¢ M30MEepHBIM TOPU30HTAILHBIM ITONIEPEYHBIM cedeHrueM (chepude-
CKUE, ITUINHAPUIECKUE OOBEKTHI).

WuTepriperarust CBOIUTCS K OINPEISICHUIO TTapaMeTpa Tea p=0uwa2 TITy-
OWHBI 3aJIeTaHKs JI0 IICHTPA MONIEPEYHOTO CCUCHUS 7 K BEPXHEH KPOMKH /1, TIPOBO-
IMMOCTH O0BEKTA G.

1. Onpeodenumv napamemp mena p. Hanbonee pacnpocTpaHeHHBIMU CIIO-
cobamu ompezeieHusl mapameTpa sSBJISIFOTCSI CITOCOOBI OLIEHKHU p MO 0000IIIEHHOM
YaCTOTHOM XapaKTEPUCTHUKE aMIUIUTYIbl aHOMAJILHOTO T0JIsA (a0COTIOTHBIE H3Me-
peHus).

Jlnist onpenienieHusl BEJIMYMHBI TapaMeTpa o 0000IIeHHOM YaCTOTHOM Xa-
PAKTEPUCTUKE CIEAYET MOCTPOUThH Ha MPO3payHOM OumsorapupmMuyeckom OJiaH-
K€ ¢ MojayJeM 6,25 ¢cM YacTOTHYIO XapaKTEPUCTUKY aHOMAJIMK aMIUTUTY/Ibl BEp-

TUKAJIbHOM KOMIIOHEHThl MAarHUTHOTO IOJIS Hg 141 ,HO6I/ITBC}I COBIIaACHUA C IIa-

JIETOYHOM  KpUBOHM, HMEIOMIEH MHIAEKC Wo=1. Ilocie coBmenieHus
DKCIIEPUMEHTAIIBHON U NMAJIETOYHOU KPUBBIX:

1. IIporuB 3Hauenus yactotsl 1 'l SKCIEpUMEHTaIbHONM YaCTOTHOM Xapak-
TEPUCTUKU MOKHO NMPOYUTATh HA MAJIETKE UCKOMYIO BEJIMUYHUHY p (B HEKO-
TOPBIX CIydasx ynoOHee MPOTHB MPOW3BOJBHOTO 3HAYECHHUS YACTOTHI [
CUUTATh BEIMYUHY p/f).

2. Omnpenensercs acUMITOTHYECKOE 3HaUeHne H . , mpu ®@—0
Jlanee, 3Has1, uT0 ®=27f a P= Lo, rae He=4710" ['H/M MOXHO paccUUTaTh IIPO-
W3BEICHNE G .

2. Onpeodenums 2nyouHy sanecanus 00 yeumpa oowvekma. OnpenencHue
[IIyOWHBI 3aJieTaHusl 0 IEHTpa MOMEPEYHOr0 CEYEHHs MPOU3BOAMUTCS IO Ha-

a
OmoeHHBIM Tpadukam pacnpenenenus H .
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J7i1 3TOr0 MOKHO TPUBJIEYD JIOO0N M3 U3BECTHBIX CIIOCOOOB OLIEHKH 10
XapaKTepHbIM TOYKAM, HAIPUMED:
r=0,7X, , nnsa coepsl; ¥ = 0,5X, , s nuaMHApa,
rae X, - paccTosHHE MEX/y TOUKaMHu repeceueHus rpapuka H: ¢ ockio X.

3. Onpedenums paouyc ceyenasi mena. 3HAUCHUE @ MOKHO ONPEACIUTH U3
cooTHouienuit HY = (a/ r)3 i cheprueckux ten wm H. = (a/ r)2 JUTSL TAJIH-
apa.

4. Onpeodenums npogsooumocms meiaa. 3Has pagdyCc CEUCHHUS Tela, He-
TPY/IHO OLIEHUTH €ro MPOBOAUMOCTb, TOCKOJIbKY BEIMUMHA Ga” ObLIA OIpeseie-
Ha paHee (cM. 1. 1).

5. Onpeodenums enydunvl 00 6epxHell Kpomku meaa h. Benuuuny h pac-
cuuThIBaeM 1o popmyne: h=r—a.

Tabnuya 8.1.

IK | £=19,5 | =78 | =312 | =1200 | IIK | £=19,5 | =78 | =312 | f=1200
150 | 929 935 1936 |937 510 | 498 159 |57 23
160 | 890 895 | 897 | 897 520 | 500 168 | 69 35
170 | 856 860 | 862 | 862 530 | 503 183 |87 55
180 | 826 830 | 831 831 540 | 507 203 | 112 |82
190 | 799 802 | 803 | 803 550 | 512 228 | 142 114
200 | 775 777 | 778 | 778 560 | 518 255 | 176 | 150
210 | 753 754 | 755 | 755 570 | 525 284 | 212 188
220 | 734 734 | 733 | 733 580 | 532 315 249 | 228
230 | 717 714 | 714 | 713 590 | 539 345 | 287 | 268
240 | 701 696 | 695 | 694 600 | 546 375 | 324 | 307
250 | 686 679 | 677 |676 610 | 554 404 359 |344
260 | 673 663 | 659 | 658 620 | 561 431 393 |380
270 | 661 646 | 642 | 641 630 | 569 457 424 | 413
280 | 649 631 | 625 |623 640 | 577 482 | 453 | 444
290 | 638 615 | 607 | 605 650 | 585 504 | 480 | 472
300 | 628 598 | 589 | 586 660 | 593 526 | 505 |499
310 | 619 581 | 570 | 566 670 | 601 545 | 529 |523
320 | 610 564 | 550 | 545 680 | 610 564 | 550 | 545
330 | 601 545 529 |523 690 | 619 581 | 570 | 566
340 | 593 526 | 505 |499 700 | 628 598 | 589 | 586
350 | 585 504 | 480 | 472 710 | 638 615 | 607 | 605
360 | 577 482 | 453 | 444 720 | 649 631 | 625 |623
370 | 569 457 424 | 413 730 | 661 646 | 642 | 641
380 | 561 431 393 |380 740 | 673 663 | 659 | 658
390 | 554 404 | 359 |344 750 | 686 679 | 677 |676
400 | 546 375 1324 | 307 760 | 701 696 | 695 | 694
410 | 539 345 | 287 | 268 770 | 717 714 | 714 | 713
420 | 532 315 249 | 228 780 | 734 734 | 733 | 733
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IIK | £=19,5 | =78 | =312 | £=1200 | IIK | f=19,5 | =78 | =312 | £=1200
430 | 525 284 | 212 188 790 | 753 754 | 755 | 755
440 | 518 255 | 176 150 800 | 775 777 | 778 | 778
450 | 512 228 | 142 114 810 | 799 802 | 803 |803

460 | 507 203 | 112 |82 820 | 826 830 | 831 831
470 | 503 183 |87 55 830 | 856 860 | 862 |862
480 | 500 168 |69 35 840 | 890 895 897 |897
490 | 498 159 |57 23 850 | 929 935 1936 | 937

500 | 497 155 |53 19

Cropona netiu L=1000 m, mar 10M (Hymepaiiusi TUKETOB OT Kpasi TeTIIu).
8.3. [IpoBoasiinii ¥ MATHUTHBIA 00bEKT

Tema ¢ M30MEpPHBIM TOPU3OHTAIHHBIM MOMEPEYHBIM CeUeHUEM (cepude-
CKUE, ITUITNHAPUIECKIE OOBEKTHI

WHTeprpeTanus CBOANTCS K ONPEIEICHMIO NapamMerpa Tela p=cumd’
rTyOWHBI 3aeTaHus 70 LEHTPa MOMEPEYHOT0 CEUSHUsS 7 U BEpPXHEH KPOMKH /1,
IIPOBOJIUMOCTH O0BEKTA G.

1. Onpedenumsv napamemp mena p. Hanbonee pacpocTpaHEHHBIMH CITO-
cobamu ompeesieHHs TapaMeTpa SBJISIIOTCS CIIOCOOBI OIIEHKH p M0 0000IIEHHOM
YaCTOTHON XapaKTEPUCTUKE aMIUIUTY/IbI aHOMaJIbHOTO TMOJs (aOCOJIOTHBIE W3-
MepeHusl);

Jlnis onpeneneHus BEMWYMHBI TTapaMeTpa o 0000IIeHHONW YacTOTHON Xa-
pPaKTEePHUCTUKE CIEIYeT MOCTPOUTh Ha TPO3padyHoOM Ouiorapudmmuyueckom OaH-
K€ ¢ MOJyJieM 6,25 CM 4aCTOTHYIO XapaKTEpUCTUKY aHOMAJIMU aMIUTUTYIbI BEep-

THUKAJIFHONH KOMIIOHEHTBl MarHuTHoOro mois H. . 3epkaiupoBarb €€ OTHOCH-
TEJIbHO TOPU3OHTAIBHON OCH U TOOUTHCA COBMAJCHUS C OJHOM M3 MAJICTOUYHBIX
KpuBbIX. [loce coBMeIeH s IKCIIEpUMEHTATLHON 1 TaJeTOYHON KPUBBIX:
1. TIpotur 3HaueHust yactothl 1 I'1l AKCIEpUMEHTATLHON YaCTOTHOM Xapak-
TEPUCTUKU MOXKHO MPOYUTATh HAa MAJIETKE HCKOMYIO BEIMUUHY .
2. CuuTbhIBaeTCS UHIAEKC KPUBOU  ory.

3. Omnpenensiercst acUMIITOTHYECKOe 3HaYeHue H . , npu o—0
-7
Hanee, 3Has1, uT0 ®=27f, a U= Uomllo, TAC Wo=4110"" ['H/M MOXHO pac-
CUNTATH IPOU3BEICHUE G’ .

2. Onpedenumsv 2nybunsvl 3anreeanus 00 yenmpa obdvexma. OnpenencHue
[IyOUHBI 3aJieTaHusi 70 IEHTpa MONEPEYHOro CEYEHHS MPOU3BOAMUTCS IO Ha-

a
OmoIeHHBIM TpadukaM pacnpezenenus H .

JIJist 5TOTO MOKHO TPHBJIEUYb JHO00M M3 M3BECTHBIX CIIOCOOOB OLEHKH T10
XapaKTEpPHBIM TOUYKaM, HaIIpUMeEp:
r=0,7X,, nns copepsr;. =0,5X; , 1 uunuHApa,
rie X, — paccTossHUEe MKy TOUKaMu repecedeHus rpapuka H_ ¢ ockio X.

-5] -



3. Onpedenums paouyc ceyenasi mena. 3HAUCHUE @ MOKHO ONPEACIUTH U3
cooTHoueHuit HY = (a/ r)3 s cheprueckux e win H, = (a/ r)2 JUTS TIWJTUH-
apa.

4. Onpedenumv npogooumocms menda. 3Has pauyC CEUEHUs Tela, He-
TPY/IHO OLIEHUTH €ro MPOBOAUMOCTb, OCKOJIbKY BEIMUMHA Ga” ObLIA OIpesee-
Ha paHee (cM. 1. 1).

5. Onpeodenums 2nyouny 0o eepxueti kpomxku mena h. Benuuuny h pac-
cuuThIBaeM 1o popmyne: h=r—a.

6. Onpedenumsv Q.. COOTHOIIEHUS] MEXAY BEPTHUKAIbHBIMH COCTABJISIO-
IIMMHU OCTaTOYHOM M MHIYKTUBHOW HAMarHM4E€HHOCTH. J1Jig ouleHKu Q. UCTIOJb-
3ytotes rpapuku HY, u AZ o npodmmto. Ouenka Q, IPOU3BOAUTCS CIEIYIO-

UM 00pa3om:
1. Onpenenutb AZ s (AZ B 10X 3¢ MHOTO HAMarHUYMBAIOILETO MOJIsA)

2. Ouenuts Q, =|—2= —1|= J”.
H J;
Tabnuya 8.2.
Ha% | Ha% | Ha% Ha%
K 19.5) | (1=78) | (t=312) | (;=1200) | 2> "17
0 0,54| -054| -047| -0,07| -231,49
1 0,60 -0,60| -052] -0,08| -271,08
2 0,67 -0,67| -058| -0,08| -319,48
3 0,75| -0,75| -0,64| -0,10| -379,10
4 0,83 | -0,83| -0,71| -0,11| -453,04
5 0,91] -091| -0,78] -0,12| -54539
6 0,99| -0,99| -0,86| -0,13| -661,48
7 1,06 -1,06| -091| -0,14| -80821
8 1,09] -1,09] -094| -0,15| -99434
9 1,06 -1,06| -091| -0,14 | -1230,68
10 0,87 -0,87| -0,75| -0,12| -1529,41
11 044 044 -039] -0,06] -1901,64
12 045 045 039 0,06 | -2351,61
13 2,15 2,15| 1,85 0,28 | -2861,66
14 521 521 448 0,67 | -3362,60
15 10,40 | 10,40 8,93 1,35 | -3682,02
16 18,58 | 18,58 | 15,92 2,41 -3480,08
17 | 30,18 30,18 | 25,94 3,93 | -2239,83
18 | 43,98] 4398| 3781 571 52221
19 | 5594| 5594 | 48,12 7,28 | 4707,55
20 | 60,81 60,81 52,26 790 | 9152,44
21 5594 5504 4812 7,28 | 12128,36
22 | 4398 4398 3781 5,71 | 12705,20
23 | 30,18 30,18 | 25,94 3,93 | 11327,04
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Ha% | Ha% | Ha% Ha%
MK 19.5) | (1=78) | (t=312) | (;=1200) | 2> "1"
24 | 1858 1858 1592| 241 9075.71
25 | 10.40| 1040| 893  135| 681131
26 521 521 448|067 493102
27 2.15| 2.15| 185 028 351118
23 045| 045 039]  006| 248924
29 | -044| 044 039] -006| 1769.80
30 | -087| -0.87| 05| -0.12| 126684
31 | -1.06] -1.06] -091| -014| 914.87
32 | -1.09] -1,09] -094| -0.15| 66700
33 | -1.06] -106| -091| -0.14| 490.96
34 | 0.99] -099| -086| -013| 364.67
35 | -091| -091| -08| -0.12| 273.14
36 | -083| -0.83| -071| -0.11| 206.13
37 | 0.75] -075| -0.64] -0,10| 156,56
33 | -0.67] -067| -058| -008| 119.55
39 | -0.60] -060] -052] -0.08] 9169
40 | 054 -054| -047| -007| 7053

Cropona netiu L= 1000 M, mar o npoduiiro 20 M, Zy= 45 000 vTxn.

KoOHTpOJIbHBbIE BOIIPOCHI:

1.

2.

3.

W

Ha xakux BpemeHax (4acToTax) Mmojis NpeodsalaeT BIUSHUE BEPXHUX
CJI0€B paszpesa?

ITpu Kakux yCIOBHUAX KPYIUIYIO IIETJIIO C IEPEMEHHBIM TOKOM MOKHO arll-
IIPOKCUMUPOBATH BEPTUKAIBHBIM MarHUTHBIM JTAIIOJIEM?

C 4eM CBsI3aHO NPEKpALIEHUE POCTa U BBIXOJ HA TOPU30HTAIBHYIO ACHM-
NTOTY YaCTOTHOM XapaKTEPUCTUKHU MPOBOJSIIETO HEMAarHUTHOTO OOBEK-
Ta?

[TpensaTcTBYET 1 BEHICOKOOMHBIN 3KpaH MPOBEIECHUIO pa0OT METOAOM He-
3a3€MJICHHOM IeTn?

[Touemy n3mMepeHHs MPOU3BOIAT B CPEACHI TPETU T€HEPATOPHOU METIH?
JIns 4ero mpou3BOAWUTCS HOPMHPOBKA aHOMAJIBHOTO TMOJII HOPMAaJbHBIM
10JIEM IIETIH?
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9. HTorosoe 3amaHHe

Ha ocHoBaHMM NpUBEICHHBIX JAaHHBIX 3alPOCKTUPOBATH KOMILIEKC dJIEK-
TPOpa3BEOYHBIX PabOT C IENIbI0 MPOBEECHUS JO0pa3BeaKU (ITOUCK MPOITYLIEH-
HBIX PYJIHBIX T€J) MECTOPOXKJIEHUS CBUHIIA U ITMHKa (puc. 9.1.).

[Ipu npoekTrpoBaHUU yKa3aTh:

1. Metoapl ucCmoyib3yembie JUIsl perieHus 3a1a4u (¢ 000CHOBaHUEM U TIPEI-

MOJIaraeéMbIMU pe3yJIbTaTaMHU);

2. Meroauky ISl KaXKIOTO W3 3alpOCKTUPOBAHHBIX METOJOB (IIAar, mac-
mTad, TOYHOCTB)
Anmapatypy U 000pyJOBaHUE;
dopmy MpeaCcTaBICHUS PE3YIbTATOB;
CriocoOb1 00pabOTKH U UHTEPIPETALIMH.
VY4acTok ClI0kKEH 0CaJOYHO-BYJIKAHOTEHHOW TOJIIEH MHUOIeHa (MOIIHO-
cthio 500 M) BBIIESAIOTCS JIBE MAYKU: HIOKHSSA, CIOXKEHHAS JTABOOPEKUUSIMU U
TydhaMu PUOJIUTOB, U BEPXHSSI — PYJOBMEILAIONIAs, MPE/ICTAaBICHHAs! CIIOUCTHI-
MU NIEM30BBIMU TyhaMu, OpEKUHSIMU U SKCTPY3UBAMU PUOJIUTOBOTO cocTtaBa. Ha
HUX 3aJIETalOT CJaHIbl, oOpa3yrolme MmiacTbl MOITHOCTRI0 OoT 10 10 30 M, u
neM30Bble Ty(Pbl KHUCIIOT0O cocTaBa. Berpewatores cyOByJIKaHMUECKHE Tella pUo-
JUTOB U JaliKu JUOPUTOB. BylkaHuveckas CTpyKTypa ydacTKa ImpH OOIIeM Io-
JIOTOM 3aJIETAaHUM ONPENEIAETCS IKCTPY3UBHBIMU KYMOJaMH U PACIOJIOKEHHBI-
MU M€Ky HUMU JOKaJIbHBIMU JEMPECCUIMU, B KOTOPBIX YAIll€ BCETO 3aJIETAIOT
pYyAHBIE Tella. DTU CTPYKTYPhI OCJIOKHEHbI CUHBYJIKAHUYECKUMH Pa3ioMaMH U
30HaMH TPEIIMHOBATOCTH, CIIYKUBIIUMU PYIOMOABOASIIMMU KaHATIAMU.

Pynnabie Tenma mpencTaBieHBI TJIABHBIM 00Pa3oM COTJIACHBIMH IIJIACTOBBI-
MU ¥ JTUH30BUTHBIMH 3QJICKaMU, B JIeKa4eM OOKY KOTOPBIX HAXOMATCS KUJIbl U
IITOKBEPKHU. JIMH30BUIHBIC TENa B IUIAHE MUMEIOT pa3sMephl JECATKU — IMEPBBIC
COTHH METPOB mpu MOIHOCTH OT 10 1o 70 M. Beigensiercss HECKOJIBKO THUIIOB
pyA: NHPUT-XaJTbKOMUPUT-TAJIEHUT-C(PasiepuToBasi, MNUPUT-XaJILKOIMUPUTOBAS,
NUPUTOBASI U KPEMHUCTAs, coJiepKaias CyiabPpuaHbie TpoKuiIKku. [lepBoie Tpu
TUIA OTHOCATCA K CUHT€HETUYHBIM, YETBEPTHIM — K AMUT€HETUYHBIM 00pa3oBa-
HusM. [ 1aBHBIE MUHEpaJbl: pyAHbIE — MUPUT, XaJbKOIUPUT, ChaTEPUT, FTATICHUT
U TETPadJIpUT; HEPYyAHbIE — KBapIl, OAPUT U THUIIC; BTOPOCTENICHHBIE — OOPHMUT,
FE€MAaTUT, apreHTUT U BJEKTPyM. TEKCTypbl pyd — MAacCHUBHBIE, IOJIOCYATHIE,
CJIOUCThIE, OpeKUneBbIe, MPOKUIKOBBIE U BKPAIUICHHBIC; CTPYKTYPhl — METAKOJI-
JIOUJTHBIE, KOJUTOMOPGHBIE, TIIOOYISIPHBIC, ALTIOTPUOMOP(PHO3EPHUCTHIC, IMYJITh-
CHUOHHBIE, pelIeTYaThle, WUHTEPCTUIMATIbHBIE U paguaibHONyuducThie. OKOJO-
pyAHBIE W3MEHEHHMs BBIPAKEHbI B aprUJUIM3alNM, LI€OJUTU3AIMU, OKBApIIECBa-
HUU, CEPULIUTU3ALNY U XJIOPUTU3AIMHN BMEIIAOIIUX BYJIKAHUYECKUX TTOPOSI.

VYcranaBiauBaeTcs 4eTKasi BEPTUKAJIbHAS 30HAJIBHOCTb B paclpe/ieICHUN
pPa3JIMUHBIX TUIIOB Py B PYJHBIX TenaxX. BepxHue 4acTu uUX CJIOKEHbI MaCcCHUB-
HBIMU pyJaMH. 3aT€M OHHM CMEHSIOTCS MUPUTOBBIMHU PYJaMH, KOTOpbIE Tpea-
CTaBJICHBI BBEPXY OPEKUHEBBIMHU PA3HOCTSIMH, a HHXKE — MbUIEBUAHBIM MUPUTOM,
TOHKOPACCESIHHBIM B KBapll-CEPUIIMTOBBIX MeTacomaTuTax. Ha HIXKHHUX Tropu-

bk w
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30HTAaX PYAHBIX TEJl Pa3BUTHI IITOKBEPKHU MPOKUIKOBBIX KPEMHHUCTBIX PY/I, CO-
JIEPIKAIUX XaJbKOMUPUT, CPaTICPUT U TAJICHUT, a TAKKe OapuT.
du3nyecKrue CBOMCTBA MOPOI MpUBEACHBI B Tabiumile 9.1.

Tabauya 9.1.
Pu3nUeCKre CBOWCTBA MTOPOJ U PY ]
MarnurtHasi
YaeasHoe 3.1.
Hoasipusye- BOCIIPUMMY M-
Ilopona CONPOTHBJIE-
MOCTh BOCTb,
HHe (OM-M) 10° en.CH
Tydsl puonuton 800-1 000 1 3 000
JlaBoOpekunn 1 000-3000 1.2 500
KpemHucTbie necuaHo-ciiaHLEeBbIE TT0- 200-1200 ’ 200
poabl
IlecyaHo-cliaHIIEBbIE TOPOABI 200-400 1 50-60
CnaHubl 500-700 1 600-700
Pyner:
a)BkparuieHHbIe 50 30 1 000
0)MaccuBHbIE 10 10 10 000
B)OKHUCIICHHBIC PYIbl 70 6 500
7 -100M
l“ aAr_\Aaﬁah -140m
{OXOOR MM X 44 a a2 ( 20m
)xxxxxAl/A a s a Ao b )
BA iz W BES« RS < <18 &9
! — BYJIKaHHYECKHE DHOJHTOBHIE Gp‘euq;m; 2 — rydpobperkdnn; 3 — Tydu B JanuITHEBHE Tydhe; 4 —
aprHJJIHTH; § — NHPHTOBaA pyAa; 6 — KeaTas pyAa; 7 — uepHas pyja; 8 — rﬂnc; 9 — cyabdHAHEE

NPOKHIKH

Puc. 9.1. 'eonornueckoe cTpoeHNE MECTOPOKICHUS CBUHIIOBO-IIUHKOBBIX PYI.
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CnpaBquHe MaTEepHaABbI

T'eogpuzuueckue nposooa [3

/
- 4y = &= ©
= = 2| 5 |2 | 2%
o & - = L
Mapa = § S 5| EE | EE58 : = Hasnayenue
mposona | £ % | S 2| £7 | 22F| B3
| %] 38 8 |£2
3C, MIIII, 43 BII, BO3
I'TIMII 5,6 73 3 100 1350 (AB=10 xn)
To xe
I'TICMIT 4,6 38 10 100 | 2000 B3 (AB=3+10 xn)
I'TICMIIO 3,2 14 50 100 1000 | BO3 (4B=0,5+1 xm)
I[1CPII-2 2,5 9.3 100 100 B33 (4B=0,5km)
IICPII-1 1,4 5,5 300 100 To xe

Ilocnedosamenvrnocms paznocos MN u kosgguyuenmor ycmanook B3

AM - AN
k=m0
MN

No AB2, | v | kowm No ABZ, | vl ko
3aMepa M 3aMepa M
1 3 2 12,6 18 325 150 2093,3
2 4.5 2 30,2 19 500 150 5115,6
3 6 2 55,0 20 750 150 116573
4 9 2 1256 |21 750 500 3140,0
5 15 2 351,7 |22 1000 | 150 20815,6
6 15 10 62,8 23 1000 | 500 5887.5
7 25 2 979,7 |24 1500 | 500 13737.5
8 25 10 1884 |25 2000 | 500 247275
9 40 10 4946 |26 2000 | 1000 | 11775,0
10 65 10 1318,8 |27 3000 | 500 56127,5
11 65 40 3003 |28 3000 | 1000 | 27475,0
12 100 10 31322 |29 4500 | 1000 | 62800,0
13 100 40 753,6 |30 4500 2000 | 30222,5
14 150 40 1734,9 |31 6000 | 1000 | 112255,0
15 225 40 39427 |32 6000 | 2000 | 54950,0
16 225 150 942,0 |33 8000 |2000 | 98910,0
17 325 40 82602 |34 10000 | 2000 | 155430,0
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Dnexmpopazeedounwiii 2enepamop "ACTPA"

DnektpopasBenounbiid reneparop "ACTPA" ucnons3yercs nist co3aaHus dIeK-
TPOMArHUTHOTO MOJIs NpPHU MPOBEACHUU reou3nyeckux paboT METoaaMH Io-
CTOSTHHOT'O TOKA, BBI3BAHHOM MOJSPU3AIMU, YACTOTHOTO 30HIUPOBAHUS U JIPY-
rumMu MeToamu. O61acTh MPUMEHEHUS TeHepaTopa OTPAHUYUBACTCS PEIICHUEM
IrpaKJIaHCKUX 3aJ1a4, CBSI3aHHBIX C U3YUYEHUEM JJICKTPUUECKUX CBOWCTB IPYHTOB
Y TOPHBIX MOPOJ] B €CTECTBEHHOM 3aJIeTaHUH.

OcHOBHBIC XApaKTCPHUCTHUKHU

MakcumanbHas BBIXOJHas1 MOIITHOCTD

100 Br

MaxkcumanbHOe BbIXOJITHOC HAIIPSI’KCHUC

250 B

3Ha4YeHN BBIXOIHOIO TOKA U COOTBETCT-
BYIOIIIME JMAIa30Hbl 3HAYEHUU COMpO-
tuBJeHnd RAB

1.00 MA, 5.0 - 250 kOm
3.16 MA, 1.5 - 80 xOm
10.0 MA, 0.5 - 25 xOm
31.6 MA, 150 - 8000 Om
100 MA, 50 - 2500 Om
316 MA, 15 - 800 Om
1000 MA, 5 - 100 Om

dopma BBIXOJHOI'O TOKA

"Meanap" (IpsIMOYTOJIbHBIE Pa3HOIIO-
JISIPHBICUMITYJIBCBI 0€3 May3bl)

PaGoune yacTOTHI:

IlepBblii psix 4aCTOT:

0.076, 0.153, 0.305, 0.610, 1.22, 2.44,
4.88,9.77,19.5,39.1, 78.1, 156, 313,
625, 1250, 2500 I'n

BTropo#i psg gacTor:

0.042, 0.063, 0.083, 0.125, 0.167,
0.250, 0.333, 0.500, 0.667, 1.00, 1.33,
2.00, 2.67, 4.00, 5.33, 8.00, 10.7, 16.0,
21.3,32.0,42.7, 64.0, 85.3, 128, 171,
256,341, 512, 683, 1024, 1365, 2048

I'n
KII1J] o 80 %
[lorpemHoCTh CTAOMIM3AIMU HA AKTHUB- 0.5 %
. 0

HOW HArpy3Ke

JlnutenbHOCTh (DpOHTA HA aKTUBHOW Ha-
rpy3Ke

2 MUKpPOCEKYH/IbI

Jnanazon pabounx TemriepaTyp

ot - 20°C o + 50°C

HaHpH}KGHI/IC IIUTaHHSA

~ 12 B (MuaumyM 9.5 B, makcumym
15.5 B)

Bec (0e3 akkymysitopa)

~ 2 KT

["aGapuTthi

200 x 173 x 113 mm

2 ~ .
C caiita www.nw-geophysics.ru
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Texkcrossiil JKKI 4 ctpoku x 16 cuMBOJIOB

- pabouel 4acTOThI

- BEJIMYMHBI BBIXOJAHOTO TOKA

- HAIPSKEHUS aKKyMYJIATopa
TekcToBasi HIUKALIUS - ctaryca (oxuaaHue, paborta, pa3pbiB
B AB, HU3KO€E HalpsYKEHUE MUTAHUS)
- CONPOTUBIICHUS HATPY3KHU

- BBIXOJJHOTO HaIPSKEHUS

- pabota- pa3psiB B AB

3ByKOBasi MHWKALIUS
- HU3KO€ HaNPsKEHUE MUTAHUS

KnaBuarypa 12 kHOMOK
- AB
Pa3zbemsbl - wyHt 1 Om
- CHHXPOHM3aLUs
- MUTaHUE
Kopnyc repmeTnyHbIin Cranpapr IP-65

bamapeu snexmpopazeedounvie [3]

3 & 2 < X
== =
Mapia JieMeHT - é : S = < § z =
O0arapen = = o=
£ 2 > =
= =
29-I'PMII-13 | Mn-Zn 29 13 1 20 [TocnenoBaTenbHOE
69-I'PMII-6 | Mn-Zn 69 6 0,5 25 BKJI. CEKIIUI

yHZ/l6€pca]Zbell:i usmepumefzb HU3KOUYACMOMHbBIX 3JZ€Kmp0MCZZHZ/lWZHblx I’lO]leﬁ
"MAPH-24"

Nzmeputens MOPU-24 (MHoroyHKIMOHAIBHBIN DNEKTPOpa3Be0UHbBIN
W3mepurens) mnpeaHa3HaueH A1 U3MEPEHUs NapaMeTpoOB MOCTOSHHOTO W Iie-
PEMEHHOTO HAIPSKEHHsSI B TMOJIEBBIX YCIOBUAX MPH AJIEKTPOPA3BEIOYHBIX pabo-
tax. [Ipnbop mo3BosseT npoBOAUTH PAOOTHI CAEAYIOIIUMHI METOJAMU:

® METOJOM CONPOTHUBIICHUH,
e U3-BII,
e METOJIOM 3apsja.

B npouecce HabnroaeHU MpuOOP U3MEpsET BXOAHOW CUTHAJ, BBIIOJIHSET
ero oopaboTKy, BbIAACT 3HAYCHUS OMPECIIeMbIX TapaMeTPOB HA UHIUKATOP H
3aMuChIBaeT UX B maMaTh. Kpome Toro, mpuOop mo3BOJISIET TPOCMATPUBATh HA
WHIMKATOPE U 3aHOCUTH B IAMSTh BBIIIOJIHEHHBIE B PEKUME PEATIBHOTO BPEMEHH

3 C caiita www.nw-geophysics.ru
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3allMCcu CUTHaja. B panpHeiieM pe3ynbTaTbl U3MEPEHU MOTYT OBITh IIEpeHe-
CEHBI Ha MEPCOHAIBHBIA KOMIIBIOTEP I aHAIU3a MMOCPEICTBOM CHELHUAIBHOTO

IPOrpaMMHOT0 00eCTICUEHUSI.

TexHuyeckue XapakTEpUCTUKHU

Pazpsannocts AL

24 outa

YpoBeHb COOCTBEHHBIX IIIYMOB

He 0osee 1 MxB

MakcumanbHOe BXOIHOC HAIIPAKCHHC

He O0osiee 2 B

BxoagHoe conpoTHuBiIeHNE 5 Mom
BcrpoenHast sHeproHe3aBucuMas Iia- o

P p 8 Moaiit
MATH
WuTepdeiic cunxponuzanuu ¢ [1K USB 1.1
MakcumainbHas noTpeodssieMass MOIII- 7 Br
HOCTbD
BHyTpeHHUI NCTOYHUK MUTAHUS 12B,3 Au
BHenrnnii HICTOYHUK NUTaHUS 12 B
MunnMaabHO€e BpeMs padOThI OT BHYT-

P P y 10 gacoB

peHHHX Oatapei

Pabouwne vactorsl, I'11:

[TepBblii psij 4acToT:

0.019, 0.038, 0.076, 0.153, 0.305,
0.610, 1.221, 2.441, 4.883, 9.766,
19.53, 39.06, 78.13, 156.3, 312.5,
625.0

Bropoii psig wacTor:

0.021, 0.032, 0.042, 0.063, 0.083,
0.125, 0.167, 0.250, 0.333, 0.500,
0.667, 1.000, 1.333,2.000, 2.667,
4.000, 5.333, 8.000, 10.67, 16.00,
21.33,32.00, 42.67, 64.00, 85.33,
128.0, 170.7, 256.0, 341.3, 512.0
JIOTIOTHUTEIIBHBIN PsiJ 4aCTOT:
50, 60, 100, 120

Jnana3on paboyux TeMIeparyp -20 — +60°C

["abaputsl 190x150x80 MM

Macca 1,5 kr
Annapamypa AHY-3 [1]

Annaparypa AHY-3 npenHa3sHadeHa sl U3MEPEHHS KaXKyILIErocs COIpo-
TUBJICHUSI T'€O3JIEKTPUYECKOTO pas3pe3a Ha HHU3KOM 4dactore. OHA COCTOMUT W3
CTallMOHAPHOT'O M MEPEHOCHOr0 I'eHepaTopa a TakKe M30MpaTeIbHOIO MHKpO-

BOJIbTMCETpPA.
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OCHOBHBIE XapaKTEPUCTUKU

PaGouas gacrtora, I'1g 4,88
MakcumanbHasi MOIIIHOCTh TeHepaTopa, BT:

CTallMOHAPHOTO 300

TIEPEHOCHOTO 30
MakcuMalibHOE HanpshKEeHUE reHeparTopa, B

CTAallMOHAPHOI'O 350

IIEPEHOCHOTO 250
MakcuMainbHbIN TOK reHeparopa, A

CTaIlMOHAPHOTO 2

TIEPEHOCHOTO 0,1
N3mepsieMoe HanpsikeHue, MkB 10-30000
[TorpemiHOCTh U3MEpPEHHS HANIPsKEHUs, Yo 3
Macca reseparopa, Kr

CTallMOHAPHOTO 6

MIEPEHOCHOTO 10
Macca MUKpPOBOJIBTMETpA 3,5

Yoenvuvie anexmpuuecxue conpomueienusi LOpoo
[Baxpomees, 3unuenko, 2006], [ {loptman, 1976]

ITopona p, OM-M ITopona p, OM-M

1. Cuenur 10°-10"[11. M3BecTHsK 10°-10°

2. I'panocueHur 10° 12. Ilecuanuk 10-10°

3. I'panut 10°-10*|13. Tnussl 1-50

4. quopur 10° 14. ickonaemeple yriu:

5. T'a66po 10*-10° Gypbie 10-10°

6. Am¢pubomut 10*-10" KaMEHHBIE 10*-10"

7. bazaneT 10°-10° aHTpALUT 102-10?

8. I'ueiic 10°-10°|15. Kunxocrtu:

9. I'muauncTeil cimagernr| 1 0>-10° He(PTH 101"2-10"

10. Mpamop 10°-10° peunsie Bogel  |10-10°
Mopckue Boabl  |0,15—-1,5
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HeKOI’I’lOpble O603HCZ'-!€HM}Z, NPpUMeEHAEMblE 6 aﬂekmpopaseedke

OGo3HaueHue ITosicnenune Pasmepuocts | C/B*
E Hanpsyk€HHOCTB 3JEKTPUYECKOTO I10JIs B/m B
H Hanpsi>keHHOCTh MArHUTHOTO MOJIsI A/M B
B MarnurHast HHIyKIus Ta B
E,E,E, KOoMIOHEHTBI 3JIEKTPHUYECKOTO MOJIS B/m C
H.,H, H, KoMmoHEeHTBI MAarHUTHOTO TOJIS A/M
p VY IeNbHOE NEKTPUUECKOE CONTPOTUBIICHUE Om-Mm C
Kaxy1eecs yienbHOE 3JIEKTPUUECKOE COMPO- OM-M
P THUBJICHUE (Ka)KylIeecss COMMPOTUBIICHUE)
[TapaMeTp aHAJIOTMYHBIN KAXKYIIEMYCS yAEIIb-
Po HOMY 3JIEKTPUYECKOMY COIPOTHUBIICHUIO MPH Om-Mm C
YaCTOTHBIX 30HIUPOBAHUSIX.
[TapameTp aHAIOTUYHBIN KaXYIIEMYCS yACb-
pT HOMY 2JICKTPUYECKOMY COMPOTUBJICHUIO B OM-M C
MAarHUTOTEJUTYPUYECKUX METOAAX
[TapaMeTp aHAJIOTMYHBIN KAXKYLIEMYCS yAEIIb-
Pr HOMY JJIEKTPUYECKOMY COIIPOTUBIIEHUIO B ME- OM-M C
TOJE 30HIUPOBAHUSI CTAHOBICHUEM.
Z MMIIEIAHC OMm C
Y VY nenpHas NpoBOJUMOCTD Cm/Mm C
n [TonsipuzyemocThb % C
DnexTpudeckas mocTostHHas (abcomroTHAS TH-
€0 AJIEKTpUYECcKasi MPOHUIIAEMOCTh BaKyyMa) d/Mm C
£0=10"/36m ®/m
AOcoIoTHas AMAJIEKTpUYECcKas MpOHUIIae-
€a MOCTE O/m C
. OTHOCUTENBHAS IUAJIEKTPUYECKas MPOHUIIAe- i C
ot MOCTh
MaruauTHas nocTosiHHas (a0COII0THAS Mar-
Lo HUTHAsI IPOHUIIAEMOCTh BaKyyMa) I'a/m C
no=4m-1 07 Tu/m
U, AOCONIOTHAsE MATHUTHASL IPOHULIAEMOCTh I'n/™m C
Horu OTHOCUTENBHASI MArHUTHAS MPOHUIIAEMOCTh -
T Ilepuon c C
f YacrtoTa I'n C
A JImuHA BOJTHBI M C
® Kpyrosas yacrtora paz/c C
S IIponosibHass TPOBOMMOCTH Cm C
T [TonepeyHoe CONpOTHUBICHUE OmM° C
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