YcaoBue

1. Or Tpybku orpesanu kKycok jymHOil [ = 20,0 cm (Puc. 1) u usmepuau ero maccy, Koropasi
okazaJiach pasuoit m = 1,50 r. Oupejesinre MOBEPXHOCTHYIO INIOTHOCTDL MaTepuaJa TPYOKH p.
Yactb 2. YOpyrocrtb, IpOYHOCTH U JiedpOpMaIiUN.

Jlas onucanus pacmsastcenus naenku (Puc. 2) ydobro ucnoasvdosams caedyrousue Tapaxmepucmu-
Ku:

Al

Ommnocumenvroe yorurenue € = — - OTHOIIeHNe yimHeHnst Al TPSIMOYTOJIBHOTO KyCKa TLJIEHKN
0

K ee [IepBOHAYAILHON JijTuHe [j;

Aunetinoe nanpascenue f = — - OTHOMIEHHE CHbL F'| paBHOMEpHO MPUJIOKEHHON K TOPILY TPSAMO-

YTOJIBHOTO KyCKa IJIEHKH K ee MUpUHe a. AHAJOrMIHas BeJIMINHA XapaKTePU3yeT U BOSHUKAIOIIIIE
npu JiebOpMAaIUK CUJIbI YIPYTOCTU: OTHOIIIEHNE CyMMAaPHON CHJIbI YIIPYTOCTH K ITUPUHE TTOJOCKH.

F

FPue. 2

4 Tommuna cTeHOK IpeHebpesKUMO MaJjia 110 CPaBHEHHIO ¢ pajauycoM Tpyoku. © He myTaTh ¢ oObIu-
HOIi, «00bEMHOIT» TJIOTHOCTHIO!

Jlnst m3ydeHnusl yrnpyrux CBOMCTB TOJMMepa, OTPe3aHHBIN Kycok TpyOku jumHOi [ = 20,0 cm
BaKPENWId B BEPTUKAJIHLHOM IIOJBECE U K HIKHEMY KOHILy TPYOKHM CTaJId MOJBENIUBATH I'PY3bI
M3BECTHON MacChl m, u3Mepsis npu sroM yuauaerne tpyoru Al (Puc. 3). Pesynbrarsr usmepenmuii
npejcrasieHbl B Tabawume 1.

[Ipu macce rpy3a Mypax = 600 T yaymmHEHENEe TPYOKHU JOCTUTIO MaKCUMAIBHOTO 3HAYCHUT Al =
8,0 cMm, u TpyOKa pazopBaJsach.

2.1 IlocrpoiiTe rpacduk 3aBUCUIMOCTH OTHOCUTEIHHOIO YJIMHEHUS TPYOKHU € OT JIUHEHTHOrO HAIps-
KeHus [ ee CTEHOK.

[Ipu maabx gedpopMmarugax cupaBeyiuB 3aKOH ['yKa, KOTOPBIN yTBEPKIAET, UTO CUJIbI YIIPYTOCTU
IIPOIIOpPpIMOHAJIbHBI ,[LerOpMaHI/H/I. B JaHHOM CJIy4ae ero IIpeJcTaBuM B BUJIE: JIMHETHOE HalIpA2KEHHUE
CHUJI YIPYTOCTH MPOMOPIMOHATBEHO OTHOCUTETHFHOMY YIJTNHEHUIO

Jynp. = 7€, (1)

2de Koapuruerm nponopUUOHaNLHOCU Y HA3BLBAEMCA MOOYNEM DACTNANCEHUA.

2.2 Ha ocHOBe 9KCIIepIMEHTAJIbHBIX JJAHHBIX 00OCHYHTE CIIpaBe/INBOCTD 3aKoHa ['yKa, orpeennre

MO/YJIb PaCTAXKEHUA 7y JIJId I/ICCJ’IeﬂyeMOIU/I IIJIEHKU. OHeHI/ITe, Ipu KaKNX OTHOCHUTEJIbHBIX ):Le(bopMa—

[USIX TIOTPENTHOCTD PUOIZKEeHHOH (popMyJibl He TpeBbiaer 5%.

Tabauua 1. 3asucumocms yoaureHus mpybrU 0m Maccv, nodeeuLeHH020 K HEU 2PY3a.
m, T 50 | 100 | 150 | 200 | 250 | 300 | 350 | 400 | 450 | 500 | 550
Al, mm | 95 | 20,0 | 29,5 | 40,5 | 49,5 | 57,0 | 64,5 | 71,0 | 73,5 | 77,0 | 78,5

Yckopenue cBOOOIHOTO TaieHns pasHo g = 9,81 5.

Yactp 3. /laBiaenue.

B jamHoit wacTn 3aja4qu HeOOXOMMO U3YUIUTH JeOopMAIid UMeImuxcest Tpyook (rg = 1,00 cm)

[IPU TIOBBIIIIEHUN JlaBjieHust ra3a BHYTpu HuX. O603HaunM AP - pasHOCTh MEXKJLY Ja6AeHUEM 20-




3a enympu mpyoru u cnapyorcy (dasee amy sesununy 6ydem Ha3vIBAMb U3OLIMOUHOE dABAEHUE).
Bydem cuumamsv, wmo dauna mpybru docmamouro 6eauka, max wmo ee 0ehopmauua c600UMCA
MOABLKO K YBEAUNEHUIO Paduyca mpyoku, mo ecmv JehopMuposarHas mpyora oCmaemcs UUuUH-
dpuneckotl.

3.1 IMoxkaxkure®, uro M3OBLITOYHOE JaBjieHne BHYTpH TPYOKH AP, ¢BA3aHO ¢ JIMHEHHBIM HaIPsizKe-
HueM f cTeHOK JeOpMUPOBAHHON TPYOKHU ypaBHEHHEM

6

f=rAP, (2)

rjae r - paauyc aeopMupoBaHHOil TPYOKU.

3.2 Ncnonb3ys marable HacTu 2, onpegenTe Mpu KakoM n30bITOIHOM gaBieHnn AP, Tpyoka
pPA30PBETCH.

3.3 IlocrpoiiTe rpaduk 3aBUCUMOCTH pajinyca TPYOKU 7 OT M3OBITOYHOTO JIaBJIEHUs Ta3a B Hel
AP BO BceM JHAIlIa30HE BO3MOXKHBIX 3HAYEHUI ITOTO JIABJICHUS.

3.4. Ilpeamonoxum, aro 3akoH ['yka (1) BbrmosiHsieTcss mpu JI0OBIX jtebopMaIysix mojammepa (¢
Hali/IeHHBIM paHee 3HAYeHHEeM MOJLYJIsi DACTSIZKEHUs 7).

66

3.4.1 B pamkax 3Toro npubamuzKenns Haiiaure dyHKIMOHaIbHYIO 3aBucuMocTh’ r(AP) pajunyca
TPYOKHU OT U3OLITOYHOIO JIABJICHUS BHYTPHU Hee.

3.4.2 Ykaxure, IpU KaKNX M30bITOYHBIX JIABJIEHUAX BHYTPU MOXKHO I10JIb30BaThCd 3aKOHOM ['yKa.
3.4.3 OmpejiesinTe MakCUMaJIbHOE M3OBITOYHOE JaBJIEHUE Ta3a BHYTPU TPYOKU B NMPUOIMKEHUN
CIIPaBeIMBOCTH 3aKOHA ['yKa.

3.5 Ilpu marvix u3bbimouHbBT 0GBAEHUAT MONHCHO CUHUMAMD, YMO YBEAUMEHUE Paduyca mpyoru
NPONOPUUOHAALHO USOBIMOYHOMY 0ABAEHUIO 20304 BHYMPU HEE

Ar = CAP, (3)

rjie C' — MOCTOSTHHBIN K03 DUImenT.

3.5.1 Jlokazkure crpaBeiinBoCTh GOpMYJIb (3).

3.5.2 Haiinure 3nauenne koaddunuenta C' B dopmyste (3).

3.5.3 YkaxuTe, NIpu KaKUX 3HAUEHUIX U30OBITOIHOrO JaBienus AP, norpemHocts ¢hopMyiist (3)
He upesbimaer 7 = 5%.

Yactp 4. DneKTpuieckKue CBOCTBA.

*[Ipu mpoTeKaHUE JIEKTPHYECKOrO TOKa MapaJjulesibHO ofHoi mu3 ctopoH (Puc. 4) mpsmoyrosib-
HOTO KYyCKa IIJIEHKU JITMHON [y (IMMUpHHY KycKa 0003HAYNM @), €€ SJIEKTPUUIECKOE CONPOMUBAEHUE
npedcmasum 6 sude

Na’ (4)

riae A- yYAe/JIbHad JMHENHasA IIPOBOAMMOCTDL ™ IIJICHKH.
&

Pue. 4

9

*ToK B IUIEHKEe XapaKTepU3yeTcs IIOBEPXHOCTHON IJIOTHOCTHIO? ¢, PABHOI OTHOINEHHIO CHJIBI TOKA,
I %

K IUPUHE [IOJIOCKH 110 KOTOPOii OH IPOTEKaeT, B JAHHOM Cllydae ¢ = - .



4.1 Tlpu nporyckaHuU 3JIEKTPUYIECKOTO TOKa IO U3ydaeMoil TpyOke (mapaJuieibHO ee OCH) OKa-
3aJI0Ch, 9TO Tpu cuie Toka Iy = 2,00 A HampsizkeHue MeXK/Iy KOHIIAMU OTpe3Ka TPYOKM JITMHO
lo = 20,0 cm pasno Uy = 2,50 - 1073 B. Onpenenure 0o 3THEM JAHHBIM yACILHYIO JHHEHHYIO IPO-
BOJINMOCTH MaTepHuaJja TPYOKH.
4.2. *Tak Kak ILIeHKa OKa3aJach M'MOKON U IPOBOJSINEH, TO BO3ZHUKIIA MJEes UCIIOJb30BATh €€ B
KadyecTBe OOKJIAJIKU KOHJIEHCATOPA, EMKOCTH KOTOPOI'O 3aBUCUT OT Hallpsizkenus. M iest 3Toro «u3006-
pereHusi»: JiehopMalys IJIeHKH BHYTPU KOHJIEHCATOPA 3aBUCUT OT IPUIOKEHHOTO HAIPSIZKEHUSI,
npu jgedopMaIuyu U3MEHSIEeTCs 3a30p MeXK/Iy OOKJIaJKaMM, 9TO HMPUBOJUT K M3MEHEHUIO €ro eM-
koctu. s peanmsanuu ujen u3roToBJIEH IMJINHIpUYecKuii kKorgencarop (Puc. 5), BHyTpenHeil
OOKJIAIKOM KOTOPOTO CJIYKHT HCCJIEyeMas IMOJIMMepHasi TpyOKa, a BHEIMHEH — MeTaJindecKas
TpybOKa, 3a30p MexK/ Iy OOKJIaJKaMi KOHJIEHCATOPa Ipu HejieOPMUPOBAHHOM MOJIMMEPHON TpyOKe
paser hy = 1,00 MM (MOXHCHO CHUMAMD 3HAMUMEALHO MEHLWUM Paduycos 00KIAIOK ). OOKIaI-
KU KOHJIEHCATOPA MOJIKJII0YAI0T K UCTOTHUKY TOCTOTHHOTO HampsizkeHus Uy. [limaa KoHmeHcaTopa
JIOCTATOYHO BEJINKA, TOITOMY KPaeBbIMU 3P DEKTaAMI MOKHO NpeHedpeys. IAeKMPUYECKaL NOCMO-
Annas pasna gg = 8,85 - 10712 @ /m.*
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Puc. 5

— " Tlomyunure dopmyy!  He myTtars ¢ o6pranoit oobemuoit nmposomumoctbio! ¥ Cpasnure: 1m10T-
HOCTb TOKa — CHJIA TOKa II€PECEKAIONIEero IUIOMAIKY €IMHITHON IJIOMa/ M, 3/1eCh TOBEPXHOCTHA
IJIOTHOCTH TOKa — CHJIA TOKA, IePEeCEKAIOIIEro OTPE30K € IMHIYIHO JIJINHBI.

4.2.1 Haiijure oTHOCHTEIbHOE yBeJUIeHNe pauyca IoauMepHoi Tpyoku'? x = f—o”, IpU HaIPs-
xxennu ucroununka Uy = 1,0 kB.

4.2.2 Haiiure, MaKCUMAJIbHOE HAIIPSKEHUE KOTOPOE, MOYKHO TIOaBaTh Ha 9TOT KOHJIEHCATOD, 0
€T0 BBIXOJIa U3 CTPOs.

Yactp 5. MaraurHoe Bo3elicTBUE.

[IpoBasnuBInasics mujes ¢ KOHJIEHCATOPOM U3MEHHIONIEHCs eMKOCTH, CTUMYJIMPOBAJIa JaJIbHeHIIe

MOWCKU ITPUMEHeHns HOBOTO MarepuaJja. VceemyeMyio TpyOKy cTajd MUCHOIB30BATH B KAYeCTBE
BHeIHell 06osoukn costeHonia (Puc.6). OgrocsoiiHas 0OMOTKa COJIEHOM/IA C/IeJIaHa U3 TOHKOTO
M30JIMPOBAHHOTO MTPOBOJIA, PACIIOJIATACTCA Ha HEITPOBOIANIEM (peppOMarHUTHOM CEPJICTHUKE PaJIH-
yca a = 0,90 cMm ¢ marauTHO# npornmaemoctsio i = 1,00 - 10° (aeaenusmu maenummnozo eucmepe-
3UCa 6 HEM NPU 3A0GHHVLT 3HAYEHUAT MOKOE CAeYem npenedpeys ), NAOMHOCIG HAMOMKY (YUCAO
6UMK06 Ha euHuIly JyiuHb) pasHa n = 100 cm™ !, ee qymna [ = 20,0 cM (4TO, MOXKHO CUUTATH
3HAYUTEJILHO OOJIbIIe pajuyca coseHona). BHerHsst TpyOKa U3 MCCIeyeMoro MarepuaJa Haca-
JKeHHast Ha OOMOTKY IpHM OTCYTCTBHHM TOKa B Heil He medopmupoBana. COJEHONT MOIK/IIOYEH K
UCTOYHUKY IIEPEMEHHOTO 3JIEKTPUIECKOr0 TOKA, 9acToTa KOToporo papua v = 50 ['i, aMmuTygHOE
suadenune J/1C Uy = 36 B, BHyTpeHHUM CONPOMUBACHUEM UCTIOYHUKG U GKMUBHDIM CONPOMUBAE-
HUEM 0OMOMKU MOAHCHO NPEHEOPeUs.



Puc. 6

5.1 Ilomygure cucremy ypaBHEHHIT, OIUCHIBAIONINX 3aKOHBI N3MEHEHUSI TOKOB B OOMOTKE COJIEHOU/IA
I v JIMHEIHYIO JIOTHOCTh TOKA B 0D0JIOUKE.

5.2 Haiture aMIIUTY/IHbIE 3HAYEHUsI CHJIbI TOKa B OOMOTKE COJICHOW/Ia W JIMHEWHOMN ILJIOTHOCTU
TOKa B 0D0JIOUKE.

5.3 IIpu nporekanun ToKa B 00MOTKe 000j101UKa HarpeBaercs. Haitiure cpe/iHIOI0 MOIIHOCTD Tell-
JIOTHI, BBIJIEJISIIONIECS B 000I09Ke, U CPEIHIOI MOITHOCTD, TOTPEO/ISIEMYI0 OT HCTOYHHUKA.

5.4 Ilpenebperass maccoit 000JI0YKHU, OIEHUTE MAKCHMAJIBLHOE YBEJIUIECHNE PAJIIyCca 000JTI0OTKY.

5.5 Ilpu nmporekaHun TOKa B COJIEHOUIE 000JI0UKA HaYMHAECT BUOPUPOBATH M M3/1aBaTh 3BYK. Ipn
KaKOll 9acToTe TOKa B OOMOTKE I'PDOMKOCTBH 9TOrO 3ByKa OyjeT MaKCUMAJbHOH (IIpU Hen3MEHHOI
ammmuryae DJ/1C ucrounnka Toka)?

YHactp 6. CBepXIIpOBOMMOCTD.

Comenon i ¢ mccreyeMoit TpyOKoil B KadecTBe 00OJIOUKHU MOJKJIIOUIIN K UCTOYHUKY TTOCTOSTHHO-
ro Toka. Ilocye Toro, Kak cujaa ToOKa B OOMOTKE COJIEHOU I JIOCTUT/IA ITOCTOAHHOIO 3HadYeHud Iy,
000JIOUKY OXJIQJIUJIA U TEPEBEJIN B CBEPXIIPOBOJIAINEE COCTOSHUE (Cuumaime, 4mo npu 3mom ee
ynpyaue ceolCmBea He USMEHUAUCD). Bamem, He OMEKAUAA UCTNOYHUKG MOKA, COAEHOUD 0CTNO-
DOHCHO BHIHYAU U3 MPYOKU.

6.2 [Ipu kaKOM HaYaJHLHOM 3HAYEHUHM TOKA B OOMOTKE COJIEHOU Ia [y B OMUCAHHOM SKCIIEPUMEHTE
TpyOKa pa30pBeTcs MOC/Ie U3BJIeYeHNs COJIEHONTA’

6.1 Haiinre pajuyc TpyOKH OC/IE TOTO, KAK COJIEHOU/I IIOJTHOCTHIO JIOCTAJIM U3 Hee TIPU CHJIe TOKa
B 0OMOTKe coJienonia pasHoit Iy = 0,10 A.

10 Mpr obozHaumm 376CHh €ro 2, YTOOBI He MyTaTh ¢ 3JIEKTPHUECKO TOCTOSHHOIM.

L]

Puc. 3




4 Tonmumna cTenoK mpeneGpesKIMO MaJjia [0 CpaBHEeHHIo ¢ pajamycoM Tpyoxu. 5 He myraTh ¢ 06bI4-
HOIt, «00bEMHOIT» TJIOTHOCTHIO!

6 Ecim He cMoKeTe BLIBECTH 3TO ypaBHEHHe, TO HHKTO He 3allPelaeT BaM IOJIb30BATHCA WM B
HasbHeeM!

" Iomyuute dopmyay! 8 He myrarsh ¢ obpramoit obbemuoil mposogumocthio! 9 Cpasnure: I110T-
HOCTb TOKa — CHJIa TOKA IEPECEKAIOIEero IIIOMAKY eIMHUIHON TIIOMA/ 1, 3/1eCh TOBEPXHOCTHAS
IJIOTHOCTH TOKA — CUJIA TOKA, IePECEKAIOIEero OTPEe30K eIUMHUIHON JIJTNHBI.

10 MbI 0603HAMIIN 3716Ch €r0 X , YTOOBI He IIyTaTh C 3JIEKTPHUECKON TTOCTOSHHOI.



