3aganue 11.1. «Cepplit» simuk. «Cepblil» SIIUK ¢ TPeMs BBIBOJAAMU COJAEPKUT HUCTOYHUK C
noctostHHOM DJIC € m nBa pesucropa. YKa3aHHBIE SJEMEHTHI COCIWHEHBI MO0 OJHOM M3 TPEX
BO3MOYKHBIX CXEM, MPEACTaBICHHBIX Ha puc. 1.
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«3Be3ma» «Ilemoukay «TpeyronbsHuK»
Puc. 1

Ha xpblIike siyka BHIBOIBI B IPOM3BOJILHOM TOPSIIKE TOMeYeHbI OykBamu «A», «By 1 «C» (cm.

dororpaduto). Buytpennee conporusienue ucrounuka DJ[C, HAXOIAMIETOCA B «CEPOM SIIITUKEY,

MIPEHEOPEIKUMO MaJIO IO CpaBHEHUIO ¢ I' U R.

1. VYcraHoBure, MO KakoH ©3 TPEX BO3MOXKHBIX CXeM («3BE3/a», «IETOYKa» WU

«TPEYTOJIbHUK») COCAMHECHBI JIEMEHTHI.

2. YCTaHOBHUTE COOTBETCTBHE MEXKIY TOYKAMHU «1»,
«2», «3» u BeIBogaMHu «A», «B» u «Cy», cunras,
yTo I < R.

3. Ompenenute 3nauenue I/C & u conpoTUBICHHUS

pesuctopoB I' u R.

N3-3a OIPpaHUYCHHOI'0 BPCEMCHM HaA BbLIIIOJHCHUC 3aJaHuUsl IIOIpCIIHOCTH OLOCHHMBATH HC
Tpe6yeTc51, OOHAKO TOYHOCTH IMOJYYCHHBIX BaMHU MNMPOMCEKYTOUHBIX W KOHCYHBIX PC3YJIbTATOB
6y,Z[CT YUUTBIBATHCA ITPHU BBICTABJICHUN 0asIoB.

Oo6opynoBanne. «Cepplit» SIIKUK, MyJIBTUMETP CO IIyHaMH.

Buumanue!

1) B Havane cBoero pemieHusi 00s3aTeIbHO YKAKUTE HOMEP BBIIAHHOTO BaM «CEPOTO» SIIHUKa
(1a ¢oto aTo Ne 36).

2) 3ampeniaercsi «3aKopauyuBaTh» BBIBOJBI CEPOro sIMKAa (HAMpUMEp, C MOMOIIBIO MPOBOIOB
MYJIBTUMETPA, €T0 IIyMa U T.1.).

3) BHyTpeHHEe CONPOTUBIICHUE MYJIBTUMETPA B PEKUME H3MEPEHHS HAIMPSDKEHHUS MOXKET
CYIIECTBEHHO OTINYATHCS OT CTAHAPTHOTO.



9-11.1. Bo3moxkHoe pemenue. Buumanue! Bce u3MepeHHble 3HAa4YeHUs NPUBEAEHBI IS
aBTOPCKON YCTaHOBKH.

1. Usmepum Hanpspkenue mexay BeiBogamu A u B, Au C, B u C:
Upp = 0,00B, Uy = 12,73 B, Ugc = 6,82 B.
[IycTh B SIIIMKE JEMEHTHI COCAMHEHBI «TPEYTOJIbHUKOMY. Torna Mexay BeiBogamu A u B
JIOJDKEH OBITh PE3UCTOP MPAKTUYECKH HYJIEBOTO cOmpoTuBIeHUsA. OaHAKO, B TAKOM cllydae,
OCTQJIbHBIC J[BA HAINPSDKEHUS JIOJDKHBI COBMANaTh (Wi OBITh OYEHb OJNWU3KHMMHU), YTO HE
HaOMrogaeTCs. 3HAYUT, B SIIUKE SJIEMEHTHI COSTMHEHBI WITH «3BE3701», WIIH «IETTOYKOI.

2. llpedmonoum, 94To B SIIUKE JJIEMEHTHI COSAMHEHBI «3Be3/oi». [1o TeM ke M3MepeHusM
YCTAaHOBUM COOTBETCTBHE MEXIY BbIBOJAMH. Tak Kak HalpspKEHHUE MEXTy BbiBoJgaMu A u B
pPaBHO HYJIIO, UCTOYHHMK TOAKIIOYEH K BbiBoay C (To ectb C—1). Hampsokenne Mexmy
BbiBojaMu A u C Gosblile, cie1oBaTelIbHO, PE3UCTOpP, MOAKIIOUEHHBIH K BBIBOY A, UMEET
MeHbIIIee conpoTusiieHue (To ectb 4—2). CooTBETCTBEHHO, B—3.

3. Paznmume Mexay moiaydeHHbIMH 3HaueHUsMHU HanpspkeHus: (Uye # Upc) TOKa3bIBaeT, 4To
BHYTPEHHUM COIPOTUBICHHEM BOJBTMETpA MpeHEeOpeyb HeNb3s1!

Kpome Toro, ommertp, naxe B pexxume 2 MOM, moakio4€éHHbINA K BhiBogaM A u B (2 u 3),
«3alIKaIMBAET)», YTO TOBOPUT O TOM, uTO I + R > 2 MOwm.

Bapuanrt 1. Y MmyapTUMeTpa MUHUMAIBHBIN peaen uamepenus cuiabl Toka 200 wA (cepus 830).

4. TlepeBenéM MynbTHUMETP B pexuM Mukpoamiepmerpa (mpeaen 200 pA) u u3MepuMm CUITy
TOKa MEXy BCEMU Iapamu BbIBOJOB. [lomyyaem 3HaueHus:

Iig =0, Iy = 37,7 KA, Ig. = 10,6 MKA.

5. Ilycts Rv — conpoTtuBnenue npubopa B pexkume BoibT™MeTpa. Toraa:

_ ERy 0o = ERy

Ry+1r "B TR, +R

Ugc

C npyroii croponsl, € = I = Ig-R.
Ortcrona moixy4daem, 4to
R I, 37,7

Ry+R Uy 12,73
RV +r B UBC B 6,82

=187 = R, +3,56r=187R, + 187r.

= r = 0,514Ry,.
IloxcTaBuM HalJIeHHOE 3HAYECHUE:

=— = £=1,514U, = 1,514-12,73B ~ 19,3 B.
Use = T5o51a = €= L5140 =15 73 9,3

& 19,3 B & 19,3 B
o 377wmmA - L2KOM R = A
Bapuanr 2. ¥ myasTuMeTpa MUHUMAIBHBIN nipeaen uzMmepenus 2000 pA (cepus 832, 838).

4. TlepeBeném MyJIbTUMETp B pekuM Mukpoamrepmerpa (mpexaen 2000 pwA) u u3MepuM TOK
MeX/1y BCEMH MapamMu BeIBOJOB. [lonydyaem 3HaueHus:
Iy =0, Ijc = 38MKA, Ig, = 11 MKA.
5. Ilycts Rv — comporusnenue npubopa B pexxume BoiabT™MeTpa. Toraa

ERy ERy
Rotr U TR R

14 14

r= = 1,82 MOm.

Uge =



C npyroii croponsl, € = I, = Ig-R.
Ortcrona moiydaem, 4to
R I 38
— =A== 345,
r Igc 11
Ry +R Uy 12,73
Ry +r Uz 682

=1,87; = Ry +345r = 1,87R, + 1,87r;

= r= O,SSRV
IloxcTaBuM HaWEHHOE 3HAYCHUE:

UAC:m = g=1,55UAC=1,5512,73B=19,7B
_E_197B_ . _€_197B _
"L 38mxA M Tl 1lmkA OO

6. Temepb NPEANOIOKHM, YTO BHYTPH SIIUMKA DJIEMEHTHI COEIMHEHBI «IEMOYKOW». B 3TOM
ciIydae pe3yibTaThl U3MEPEHUS HAIPSKEHUS MEXKY BBIBOJAMH JAIOT TO K€ COOTBETCTBHUE,
gyto U B npensiaymiem ciaydae (C—1, A—2, B—3), Tak kak cymMma CONPOTUBICHUN MEKIY
BbIBOZaMU 4 U B 110 cxeme Bcerma OoJiblie I

7. MOXHO 3aMETUTh, YTO I COCIUHEHHUS «IIETMOYKOW» BCE MPUBEAEHHBIC BBINIEC (POPMYITBI
OCTAIOTCSI CIPaBEIMBBIMH C TOYHOCTBIO A0 3aMmeHbl: R = r + R. OTcioga cienyer, 4to B
paccMaTpuBaeMOM BapUAHTE

r = 511 kOwm, r+R=182MOm = R =1,31MOwm.
OnHako, Kak CKa3aHo BBILIE, OMMETP, MOJKIIIOUEHHBIN K BBIBOJAM 2 U 3, 3allIKAJIMBAET, XOTS
JUIS COCAUHEHUS ISIIOYKO OH JIOJKEH MOKa3kIBaTh 3HaucHue R.
8. Tlomy4yeHHOE TPOTHBOpPEYHE TOBOPUT O TOM, YTO BHYTPH SIIMKA DJIEMEHTHI COCIMHCHBI
«3BE3T0NY.
BrruucieHHbie 3HaUCHUS paBHBI:
(Bapuant 1) £=19,3 B; r =512 xOm; R = 1,82 MOwm.
(Bapmanrt 2) € = 19,7 B; r =520 kOm; R = 1,82 MOwm.

9. Ilpumeyanue: 3HAYCHUSI, U3MEPEHHBIC HATIPSIMYIO B aBTOPCKOH YCTaHOBKE:!
E=19,20B,r =507 kOm, R = 1,8 MOwm.

10. O6mme hopmMyITl (MX BBIBOJ OT YYACTHUKOB OJMMITHAIBI HE TPEOyeTCs):
_ UacUpc(Iac — Inc) = UacUpc(ac — Isc) _ UacUpc(ac — Ipc)
IycUpc — IpcUysc Iic - UacUsc — IscUac)’ Igc * (UacUsc — IpcUac)




Ne | 9-11.1. Kpurepuu ouenuBanus (u3 20 6a,1710B) Bbannbl
Yacrp 1. U3mepenusi (M3MEpEHHbIE U BBIYHCIICHHBIC YUCJICHHBIC 3HAYCHUS
MapaMeTpoB «CEpPOro» sIIMKa B TMpeJesax MOrpeurHocTed COBManalT ¢
pe3yJibTaTaMu, MOTYyYeHHBIMU OPTaHU3aTOPAMHU OJIUMITHATBI)

1 | Onpenenensl HANPSKEHUS] MKy BCEMH ITapaMu BBIBOJIOB, ITOJY4YECHbI BEPHbBIE 1
3HAYEHUS B MpeJieliax MOrPEeHIHOCTH MyJIbTUMETPA.

2 | OnpenerneHbl 3HaYSHHS CUJIbI TOKA MEXKIY BCEMHU ITapaMU BBIBOJIAMU SIIIIMKA 1
Ilpumeyanue: Y4YaCTHUK JOJDKEH H3MEpATh CUIY TOKAa B HAUMEHBIIEM U3
JIOCTYIHBIX eMy pexuMoB («200 MKA» — s mynbTUMETpoB 830-i cepuu,
«2000 MKA» - g MyJabTUMETpoB 832-i1 m 838-ii cepwmii). Ecnn yuacTHUK
U3MepsieT HE B HAUMEHBIIEM U3 IOCTYITHBIX €My PEKUMOB (pa3HHIIA BUAHA 110
HaJUYHIO 3HAKOB TIOCIIC 3amsaToi ), ctaBuTh 0,5 6asia

3 | YkazaHo, 4TO TpH MOJKIIOYCHHH OMMETpa K mape BbeiBojoB A u B, Ha 1
kotopeix Uyp = 0,00 B, npubop B pexnme «2 000 kOM» «3alIkaanBaeT.

Yactp 2. Onpenesienne cxeMbl U COOTBETCTBHS MEK/1Yy BbIBOJIAMU

4 | Yka3aHoO, 4TO DJICMEHTHI BHYTPH SIIIUKA HE MOTYT OBITh COCTUHEHBI TI0 CXEME 1
«TpeyroiabHuk». [IpuBeneHo 00OCHOBaHWME 3TOTO BBIBOJA CO CChUIKAMHM Ha
pe3yJIbTaThl U3MEPEHUIA.

IIpumeuanue: bez 000cHOBaHUs OAUIBI 32 MyHKT HE CTaBUTh.

5 VY CTaHOBIEHO COOTBETCTBHE MEXKIY TOukamHu cxembl 1, 2 m 3 u BbIBOZamMu 2
A, B, C. CooTBeTcTBHE 000CHOBAHO CO CCHUIKAMH Ha PE3YJIbTAThI U3MEPEHUIA.
IIpumeuanue: bez 000cHOBaHUs OATUIBI 32 MyHKT HE CTABUTh.

6 | YcTaHOBIEHO, YTO AJIEMEHTHI BHYTPHU SIIHWKA HE MOTYT OBITh COCIUHEHBI TIO 3
cxeMe «uenouyka». [IpuBeneHo 000CHOBaHME 3TOTO BBIBOJA CO CChUIKAMH Ha
pe3yJIbTaThl U3MEPEHUHN U BBIYUCIICHUI.

Ipumeuanue: be3 o60ocHOBaHMS 0aslIbl 32 MYHKT HE CTABUTb.
Yacts 3. OnpenesieHue napaMeTrpoB 3J1eMEHTOB HENu

7| VI3 pe3yabTaToB II. 2 MOJNYYEHO 3HAYCHHE OTHOLICHNUS g = j:—i 1

8 | 3ammcaHbl BepHBIE BBIPAXKCHHUS /ISl HANPSDKEHUS BOJIBTMETPA MEXIy HapaMu 2
BBIBOJIOB C YYETOM HEM3BECTHOT'O BHYTPEHHETO COMTPOTUBIICHUS BOJIbTMETPA

ERy ERy
Ve g PCTRFR
9 | Buauenus r u R BbIpakeHsl yepe3 Ry, (M3 COOTHOMICHHH 1. 7 U 11. 8) 2
10 | Ans npudopoB 830ii cepuu mnomyueHo 3HaueHne OJ{C B HHTEpBaje C 2

norpemHocTeio He Oonee 3%. Ilpu morpemHocTH B mpenenax 5% 3a 3TOT
IIyHKT CTaBUTCS MOJIOBUHA 0aJlsIOB

Jst npudopos 832ii u 838ii cepmii nonydeno 3nauenue J/IC B unTepnane ¢
norpemHocThi0 He Oonee 10%. Ilpu morpemrHocTH B mpexaenax 20% 3a 3TOT

IIyHKT CTaBUTCS MOJIOBUHA 0aJlsIOB




11 | Ana npuGopoB 830ii cepumu mnoayyeHO 3HA4Y€HHE I B MHTEpBaje C 2
norpemHocTeio He Oonee 3%. [lpu morpemHocTH B mpenenax 5% 3a 3TOT
IIyHKT CTaBUTCSA MTOJIOBUHA 0aJlIOB.
Jusi npudopos 832i1 u 838i1 cepmii monydeHo 3HaYeHHE I B MHTEpBaje C
norpemrHocThio HE Oonee 10%. IIpu morpemnoctu B mpeaenax 20% 3a 3ToT
IIyHKT CTaBUTCS MOJIOBUHA 0alsIoB

12 | Ana npudopoB 830i cepum momydeHO 3HaueHne R B wHTEepBane c 2
norpemrHocThio He Oonee 5%. I[lpu morpemmnoct B mpenenax 10% 3a sToT
IIYHKT CTaBUTCA [IOJIOBUHA 0aJlIOB.
Jas npudopos 832ii u 838ii cepumii noixyyeHo 3HaueHue R B uHTEpBajie ¢
norpemrHocThio HE Oonee 10%. IIpu morpemnoctu B mpeaenax 20% 3a 3ToT
IIYHKT CTaBUTCA [IOJIOBUHA 0aJlIOB.

[Tpumeyanus k m.a. 10 — 12,

A) Pe3yibTaThl, OIy4YeHHBIC UCXOIs1 N3 HEBEPHBIX (HOPMYJI, He OIeHUBAIOTCsI!

b) Ecnum yyacTHMK HCIONB3yeT «3aydyeHHOE» 3HAYCHHE BHYTPEHHETO CONPOTUBIICHUS
mynbTuMeTpa (Rv = 1 MOMm) B pexume BoJabTMeETpa, Oasibl 3a .. 10 — 12 He craBuTh!




9-11.2. M3mensiiomasics Tpaexkropusi. OdopynoBanme. /[Ba KaHIEIAPCKUX 3aKUMa (KITUIICHI)
51 mwm; raiika M10; HuTh 1uHOM 2,5 — 3 M; cekyHIoMmep; JmHeika qmuHor 50 cM, et Oymaru
A4, nBa nucra MUILTUMETPOBOM Oymaru A4 Uit TOCTPOEHHUSI TPaPHUKOB.

3akpenuTe 3aKUMbI Ha Kparo ctosia Ha pacctosiHuu 40-45 cMm apyr ot apyra. Ipussxure

KOHIIBI HUTH K ITPOBOJIOYHBIM <JIAIIKaM» 3a)KUMOB TaK, YTOOBI 7

nporu® AL cocramisn 2 — 3 cMm. K cepeaune 3ol HUTH npu- AL 1

BSDKHUTE JIPYTYIO0 HUTh JJIMHON oKkoyio 60 cMm ¢ raiikoit. Y Bac L
JIOJDKHA IOJIyYHUTHCS CUCTEMa M3 HUTEH W TaliKu, MpeicTaB-

neHHast Ha puc.l. V3meHsist paccTosiHue Mexay 3aKHUMaMu, O

Bbl MOXETE PETYJIMPOBATh BEIMUUHY «IIporuda» AL.

O0603HauMM BEPTUKAIBHYIO INIOCKOCTh, B KOTOPOI HAaXOAATCS HUTHU U Taiika B MOJIOXKEHUHU
paBHOBECHS (IIJIOCKOCTh PUCYHKA), CHMBOJIOM P.
3apanme. Ha nucre Oymaru npoBenute npsmyro juHuto. Ilonoxure auct Ha mos Tak, 4yToObI
HApUCOBaHHAs MpsiMasi HAXOAUJIACh CTPOTO O] KpaeM CToJIa U Obljla eMy MapajuiesbHa.
1) U3mepbre nepuos T1 koneOaHuii MaTEMAaTHYECKOTO MasSTHUKA, COBEPIIAEMbIX B IUIOCKOCTH P,
IapaJuIeIbHOM Kparo cTos1a. MasTHHUK JOJKEH MEPEMEIaThCs Ha/l HAPUCOBAHHOM IIPSIMOM.
2) Usmepbre nepuos T2 xosebaHMI MaTeMaTUYECKOro MasiTHUKA, COBEPIIAEMbIX B BEPTHUKAJIb-
HOM IUIOCKOCTH, NEPIEHAUKYISAPHON Kpato cToja. YToObl KOHTPOJIMPOBATH ABMKEHHE MasTHUKA,
pAacIoNIOKUTE Ha MOJy JIMCT TakK, 4ToObl HApUCOBaHHAs MpsMas Obliaa MEpHEeHIUKYISpHA KParo
CTOJIA.
3) [losoxkute TUCT HA MOy TaK, YTOOBI HAPUCOBAHHAS MIPsiMasi COCTABIISIA YIOJl IPUOIU3UTENb-
HO 45° ¢ iockocThio P. OTKIIOHUTE TalKy BIOJIb HAPUCOBAHHOW IMPSMON HE HECKOJIBKO CM B
BEPTUKAJIBHOM IUIOCKOCTH S, U OTIycTUTE €€. ['alika HauHET coBepIIaTh JBUKEHHE 110 MEIJICHHO
u3MeHstomencs Tpaekropuu. [Ipoekuus TpaeKTopun Ha TOPU3OHTAJIBHYIO IUIOCKOCTh CHauana
Onu3Ka K MpSAMOM, 3aTeM MOCTENEHHO MPEBPAIIaeTCsl B AUIUNTUYECKYIO, KPYTOBYIO U T.A. Bl
MO’KETE€ 3aMETUTh, YTO JBMKEHHE TaliKU SIBIISIETCS LIMKJIMYECKUM, TO €CTh Y€pe3 HEKOTOPOE Bpe-
Ms T JIBIJKCHHE TalKu BEPHETCS B MCXOJIHYIO TUIOCKOCTh S, M €€ TpaeKTOpuH OyaeT Onm3ka K
IIEpBOHAYAJILHOM IIPsAMOM. M3MepbTe nepuon z.
4) HccaenyiTe SKCIIEPUMEHTAIBHO 3aBUCUMOCTh T(AL), uamenss AL B muana3zone 2 —7 cM (He
MEHee 5 TOYeK) MpH MoCTOSTHHOM 3HaueHuu L (50 cm). Pe3yabTaTel m3MepeHuii 3anummre B Tao-
JULY.
5) MHWccnenyiite skcriepuMeHTaNbHO 3aBUCHUMOCTh T(L), nu3mensis L B auanazone 25 — 60 cm (He
MeHee 5 Touek) mpu MocTOSTHHOM 3HaueHuu AL (2,5 — 4 cMm). Pe3ynbTaThl H3MEpEHHIA 3aIHUIITNTE
B TAOJIHILY.

6) Ilpwu AL—L « 1 3aBucumocts T(AL, L) MoxkeT 6BITh onucana popMyoit T = A - L* - ALP.

Hcnons3ys rpaduueckyro 00paboTKy SKCIEPUMEHTAIBHBIX PE3yJIbTaTOB, ONPEACIUTE 3HAUCHHS
auf.
7) Tlpennoxure TeopeTHueckoe 0OOCHOBAHHE 3aBHCUMOCTH T = A - L* - ALP | nomyunre Teope-
THYECKOE 3HA4YEeHHE MapaMeTpoB 3Toi 3aBucHMoOCTH (A, @ u ). CpaBHUTE TEOpPETUYECKUE pe-
3YJbTAThI IJIA & U ﬂ C OKCIICPUMCHTAJIbHBIMHU.
Ilpumeuanue. Ilpu pabote Haj 1. 4 BBl MOXKETE MCIIOJIb30BATh MPUOIMKEHHUE

(1+x)™ = 1 + nx, cupaBeayuBoe npu x < 1.
Brumanue! M3-3a ocpanuuenno2o epemenu 8bin0IHe s 3a0aHUs. NOZPEUHOCU OnpeoeneHus &
u f oyenueamo He mpebyemcs, 00HAKO MOYHOCMb NOTYYEHHBIX 8aAMU NPOMENHCYMOUHBIX U KO-
HeUHbIX pe3yIbmamos Oyoem yuumvléamovcs nPu blcmasienuy 6anos!



9-11.2. Bo3mo:kHOe penieHue. SxcnepumeHmanibHble pe3yivmamsl U ux 0opabomxa.
1) 3aBpewms t1 =45,9 ¢ mastauk coepimi N1 = 30 konebanuit. Torma, T1 = ti/n1 = 1,530 c.
2) 3aBpewms t2 = 63,4 ¢ masTHUK coBepinwt N2 = 40 konebanuii. Torma, T2 = t2/n2 = 1,585 c.
3) [lonHbIi TOBOPOT IUIOCKOCTH KOJICOaHUI MasTHHKA MPou301én 3a Bpems T = 63,0 c.
TlT2
Tz _Tl .

PacxoxneHue BPEMCHHU T, IMIOJACUUTAHHOI'O I10 3TOM (I)OpMYJ'IC, 1 HCIIOCPEACTBECHHO U3MCPCH-

HPUMe’-laHue. IIo TCOPCTUYICCKHUM BBIKJIaAKAM JOJI’KHO BBIIIOJHATHCA PABCHCTBO: 7 =

HOTO, YKa3bIBa€T Ha TO, YTO TOYHOCTb U3MEPEHUS MEPHOOB 11 U T2 TOHKHA OBITH OOJBIIE.
4) PesynbraTe! u3mepenwuii 3aBucumocti T(AL) pu L = 60cM nipencrasneHs! B a0 1.

AL,cMm | T,C In AL Int
2,6 69 0,96 4,23
1,6 107 0,47 4,67
3,2 58 1,16 4,06
4.5 42 1,50 3,74
6,4 29 1,86 3,37
7,1 26 1,96 3,26
4.4 42 1,48 3,74
51 38 1,63 3,64
2,9 63 1,06 4,14
3,7 49 1,31 3.89

5) PesynbraTel n3mMepenuii 3aBucumocty T(L) npu AL = 2,6 CM npencTaBiIeHbl B Ta0. 2.

L,cM T,C InL Int
60 68 4,09 4,22
53,5 |58 3,98 4,06
46 42 3,83 3,74
375 |31 3,62 3,43

30 24 3,40 3,18
23 15 3,14 2,71
6) MHcnomns3ys rpaduk Int ot (InAL) (puc. 2), onpenenum nokasatens S ~ —0,94, a u3 yrio-

Boro ko3¢ dunueHt rpaduka Int (In L) (puc. 3) Haxoaum nokazatens ¢ =~ 1,57,

Int Int

45 a

a5 3

+

25 2
o 05 1 15 2 In AL 3 3,2 3.4 36 3,8 a a2 Ink

Puc. 2. Puc. 3.




7) Teopernueckoe onucanue. [[BmkeHue rpysa (raiku) sBISICTCS CyNEpIO3UIUeH KoIeOaHui
BO B3aMMHO NEPHEHAUKYIISIPHBIX BEPTHUKAIBbHBIX IJIOCKOCTAX: IMJIOCKOCTH P (B HEl pacroioxe-
Hbl HUTH C TPY30M) M IUIOCKOCTh R (OHa MepreHIUKyJsIpHA Kpaw CTojia W IUIOCKoCTH P).

B mnockoctu P mepuon konebammit Tp = 2m,/L/g. B mmockoctu R mepuon pasen

Tr = 2m,/(L + AL)/g. B Hauane konebaHuii TpaeKTOpHs Tpy3a Oim3Ka K mpsMonnHeiHoi daza
konebanuil paBHa 0. C TeueHneM BpeMeHH KojeOaHus B IUNIOCKOCTH R orcraror mo ¢ase oT Ko-
nebanuil B tuiockocTd P. IIpu 3TOM TpaeKTOpHs CTAHOBHTCS DIUIMINTUYECKOH, 3aTeM Olm3Ka K
KPYTrOBOH (B 3TOT MOMEHT OTCTaBaHMe 1o (pase paBHO 7/2), ¥ CHOBA CTAHOBHUTCS MPSIMOJIMHEH-
HOH (oTcTaBanue mo (ase paBHo 7). K MOMEHTY 3aBepIeHus UKIa pa3HOCTh a3 paBHA 27T, TO
€CTh YKCIIa TIOJIHBIX KOJIeOaHU B MEPICHANKYISIPHBIX IDIOCKOCTSAX OTJIMYArOTCs Ha 1 (n MOJHBIX
KoneOaHuii B IIocKocTH R u (n + 1) — 4Kcia0 momHbIX KojieOaHuii B IIIOCKOCTH P):

T=2n(n+1)\/L/g, T = 2nn,/(L + AL)/g.

Otcroza:

L+AL n+1
L  n

AL
VYuuTeiBas, 4To 7 « 1, nonyuaem:

L+ AL 14+ AL 14 1
L 2L T w
Torza 4uciI0 MOMHBIX KojlebaHuit B TIIIOCKOCTH S /10 3aBepIIeHHUs IUKIa
2L
n~—,
AL
a JUIsl BpEMEHH T MONTyuaeM:
L+ AL 4T
T=2mn |—— ~ —LYAL™L,

N

HOJ'Iy‘{eHHBIC OKCIICPUMEHTAIBHO 3HAUCHUA @ U ,3 XOpoHIo COriiacyroTcs ¢ TCOPETUICCKUMU.



Ne | 9-11.2. Kpurtepuu ouenuBanus (20 6a,1108B) Baunsl

1 | Usmepen nepuon T1 1

2 | U3mepen nepuon T2 1

3 W3mepen nepuon © 1

4 | Uccnenoana 3aBucuMocth T(AL). IlpuBeneHa tabnuma 3HaueHUH. 3a KaKAYIO 2,5
TOYKY 3aBHCUMOCTH cTaBbTe 0,5 Oasa (eciu Touek Goiee 5, Gayuisl He 100aBJIs-
FOTCS1)

5 | UccnenoBana 3aBucumoctb 7(L). IlpuBenena tabnuua 3Ha4eHWi. 3a Kakmylo 2,5
TOYKY 3aBHCHMOCTH cTaBbTe 0,5 Oasuia (eciu Touek Oosee 5, Oaisl HE 100aBIIs-
H0TCS)

6 | IToctpoen rpaduk 3aBucumoctu In 7 (In AL) 1

7 | Ha ocHoBaHuM aHanu3a rpaduka 1. 3 mojydeHo 3Ha4YeHue S B MHTEpPBaJC 2
(-0,8 +—1,1) — 2 6amna, a B uatepBaiue (—0,7+ —1,2) — 1 Gamn

8 | Iloctpoen rpaduk 3aBucumoctr In 7 (In L) 1

9 | Ha ocHoBanuu aHanu3a rpaduka .5 moixy4eHo 3HaYCHHE & B UHTEPBae 2
(1,35+1,65) — 2 6aina, B uarepsaiue (1,2+ 1,8) — 1 6amn

10 | OTmeueHo, YTO IBMIKCHUE MPENCTABIISET COOOW CYNEepIO3HUINI0 TIEPIICHIUKYJIISP- 1
HBIX K0JIeOaHUi ¢ pa3HBIMU [IEPHOIaMU

11 | OT™meueHo, 4TO Ui BO3BPAILCHUS K UCXOJHOMY COCTOSIHUIO TPY3 JIOJIKEH COBEP- 1
IIUTH B OJJHOM HAIIpaBJICHUM Ha OJHO KojeOaHue 6oJblie

12 | YcraHoBieHa CBS3b MEXAY YHCIOM KOJIEOaHWH MO OJHOMY M3 HalpaBlIeHHH CO 2
3HAYECHHUEM %

13 | IIpu ucnonp3oBanum 1. 7, 8, 9 WK U3 IPYTrUX aHAJIOTHYHBIX PACCYKICHHUM TOJTY- 2

YeHBI BEPHBIE 3HAUCHUS & U [§ (110 0JHOMY Oajuty 3a mokas3aTellb)

Ilpumeuanue. B nynkmax 11 u 12 603modncen anbmepHamugHulil n00X00, OCHOBAHHBIL HA pac-

CMOmMpeHUU cO8U2a 83AUMHO NePNEeHOUKYIAPHBIX KolebaHul no gase na 21. I[lpu npasunibHom

UCNONIL308AHUU MAKO20 NOOX00d 34 YKAd3aHHble NYHKNIblL cmasbme NOJIHbLL O
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