1. Hccnenys 37eKTpUUECKOE CONPOTUBICHUE METAJUIMYECKON MPOBOJOKH, YYUTENIb Ha ypoKe cobOpai
3JIEKTPUYECKYIO LIETb, MPEACTABIECHHYI0 Ha pucyHke. [Ipu mepenBrmxenun nonzyHka K BIOJIb MPOBOJIOKH

ydamuecs Ha6J'I}OI[aJ'II/I N3MCHCHUC SIPKOCTU CBCUCHUA JIaMIIbl HAKaJIMBAaHHA.
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C Kaxoi 1enpto 0BT MPOBENEH JAHHBIN OMBIT?

2. YuuTenb Ha ypoke MPOBEN CIEAYIOLMH ONBIT. B akBapuym OH Hajaui
BOJIbI, 100ABMJI KaIrlIl0 MOJIOKA U MEpEeMeNIal BOAY, YTOObI OHa CTana MyTHOH.
3areM MpH MOMOIIY [UIAHTa, OMYIIEHHOTO B HM)KHIOIO YacTh aKBapuyma, J10-
OaBui pacTBop comnu. [IMOTHOCTH pacTBOpa OOJBIIE TUIOTHOCTH BOIBI, ITOITO-
MY PacTBOpP COJIM 3aIOJIHWJ HUKHIOIO 4acTh akBapuyMma. IIpu 3toMm kuakoctu
YaCTUYHO MEPEMEIAINCh IPYyT C IPyroM, U B aKBapuyMe oOpa3oBaiach HEOM-
HOpOZHAs cpeaa.

Korna yunrens HampaBuil Ha akBapuyM JIydd OT JIa3€pPOB, YUALIUECS MOIIIN
HaOIIOAATh X0/ CBETOBBIX JIyUEi.

C kako# 1e7pI0 ObLT POBEEH JaHHBINA OTIBIT?

3. Uccnenys aneKTpUyYecKOe COMPOTHUBICHHE METATMYECKOM IMPOBO-
JIOKH, YYUTEIb B 3JIEKTPUUECKYIO LIETIb IMOCTeI0BATEIbHO K JaMIle HaKaJlu-
BaHMsI MOJKJIIOYAJI OJMHAKOBBIE IO Pa3Mepy CIMpald, ClIelaHHbIE U3 Pa3-
HbIX MarepuajioB (cM. puc.). [Ipy NOIKIIOUEHHH 3>KEIE3HOW CHupaiu
MOKHO ObLITO HaOMIOAaTh HEKOTOPOE OcNabIeHNe CBEUSHUS JIAMIThI HaKaJn-
BaHus. [Ipy NoAKIIOUEeHUH HUXPOMOBOM CIMpaId CBEUEHHUE JaMIlbl HaKa-
JIMBaHKs 0CIa0eBaIo0 B 3HAUUTEIBHO OOJIBINCH CTCIICHH.

C KaKkoii nenpto OB MPOBENEH JAHHBIN OMBIT?

4. Yuutenb Ha ypoke MPOBEN CICAYIONINI OMBIT. B akBapuyMm OH HaIWJI
BOJIbI, TOOABMJI KAaIlUTI0 MOJIOKA | MTepeMeIiiaj BOay, YTOObI OHa cTajia MyTHOW U
paccenBasia CBET JiazepHOro jydya. Korja oH HampaBuil Ha akBapuyM JIydd OT
Ja3epoB, y4alIuecss MOTIIM HAOMI0aTh X0/l CBETOBOTO JIyda MPH Tepexoe U3
BO3/yXa B BOY.

Kakoii BBIBOJT MOXHO c/ieNiaTh Ha OCHOBaHUHW MIPOBEAEHHOTO OMbITa?
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5. Yuurens Ha YPOKE HpOBéJ’I CCPUIO OIIBITOB IO MPEJIIOMJICHUIO CBETOBOI'O JIy4a HAa I'paHHULC PA3JIUNIHBIX

MPO3PAUHBIX CPEJ: BO3IYX—BOJa ¥ BO3yX—CTEKIIO (CM. pHUC.).
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Kaxoii BBIBOJ MOXXHO CACJIaTh HA OCHOBAHUH HpOBe,I[éHHBIX OIIBITOB?
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6. V3yuas cBOICTBA CBETOBOM BOJIHBI, YUUTENIb HA YPOKE MPOBEN OMBITH ¢ KpUCTaNIaMi TypMaliuHa (of-
HOOCHBIMH TIPO3PAYHBIMH KPUCTAITIAMHA 3€JIEHON OKPACKH, H3TOTOBICHHBIMU B ()OPME TUIACTUHBI, CM. PHLC.).
OH HanpaBWI NEPIEHAUKYJAPHO TOBEPXHOCTH IUIACTUHBI IIY4OK CBETA OT MIEKTPUUYECKOM JIaMIIbl, IIPU 3TOM
CBET YaCTUYHO Ocjald MO MHTEHCHUBHOCTH M MPHOOPEN 3eIeH0BaTyI0 OKpacky. Jlajmee mydok cBera ObUT Ha-
MpaBIieH Yepe3 BTOPOH TOYHO TaKOH e KPUCTaIUT TypMajiHa, mapaienbHbli nepeomy. [Ipu omuHakoBo Ha-
MPaBJICHHBIX OCSX KPUCTAJJIOB CBETOBOM IMyYOK HECKOJIBKO Oosiee ocimabisuics 3a CUET MOMIOICHHUS BO BTO-
poM kpuctaiie. Ho korja yuutens Havyan Bpamarh BTOPOH KPHUCTAILI, OCTABIISASA NEPBBIN HETIOJBUKHBIM, TO
HaOMI0ANIOCh YIMBUTENbHOE SIBIICHHME — ramieHue csera. M korna ocu KpUCTauioB ObUIH MEPHEHIUKYIISP-
HBI IPYT OPYTY, CBET Yepe3 BTOPYIO MIIACTUHY HE MPOXOAUII COBCEM.

e

C kaxoil 1enpto ObLT MPOBENEH JAHHBIN OMBIT?

7. Bot omucanue onbiTa, 1anHoe camuM M. dapaneem B ero padore «IKCIepUMEHTAIbHbIE UCCIIEI0Ba-
HUS TI0 JICKTPUYECTBY». «Ha MHMpOoKyIo IepeBSHHYIO KaTyliKy Oblla HAMOTaHa MeIHasi MPOBOJIOKA UTMHOW
203 ¢dyra (1 ¢yt paBen 30,5 cm). Mexay e€ BUTKaMu HaMOTaHa IIPOBOJIOKA TAKOW e JJTWHBI, HO U30JIUPO-
BaHHAs OT MEPBOM XJIOMKOBOM HUTHIO. OHA M3 ATHX crUpaield Oblla COeAMHEHA C TAIbBAHOMETPOM, a Jpy-
rag — ¢ cwibHOW Oarapeeid... Ilpu 3aMbpIKaHuM 1eNM yAaBajaoCh 3aMETHTh BHE3AITHOE, HO Ype3BblYaiiHOE
cimaboe JIeHCTBHE Ha TaJbBaHOMETP, TO K€ CaMOe 3aMEJajioch IpH MpeKpanieHny Toka. [lpu HenpepsBHOM
IPOXOXKJCHUN TOKA Yepe3 OAHY U3 CIMpaliell He yaaBajJoch OTMETHTh HU JAEHCTBHS Ha rajibBAHOMETP, HU BO-
o011e Kakoro-11u00 WHAYKIIMOHHOTO NEHCTBHA Ha OPYTYIO CIUpaib...» Kakoil ¢puzndeckoe oTKpeITHE OBLIO
CJIeIaHO Ha OCHOBAHMH 3TOTO OIbITa?

8. Jlns mpoBeneHHs ONbITa YYUTEIb B3SUT IPOCTOMN JKEJIE3HBIN TBO3/Ib, 0OMOTAJI €r0 N30JIMPOBAHHON TPO-
BOJIOKOW 1 moAKIIouny e€ k Oarapeiike. Jlanee oH 0OpaTui BHUMaHUE YYCHUKOB HA OPHEHTAIIMIO MATHUTHOM
CTpENIKH BOJIM3H MOTyUYEHHOM KaTYIIKU (CM. pHC.).

C kako# 11e7b10 ObLT MPOBEEH JaHHBIN OTBIT?

9. JImutpwuii mpomenan CIeayoNHid OMBIT B 3aTeMHEHHONW KOMHaTe. Ha CTOmnKy KHHUT OH ycTaHOBHI (o-
HapukK. Jlanmee OH B3sU1 J]B€ KApPTOHKU U B LIEHTPE Kax10i crenan HeOomblloe Kpyrioe orBepcTre. Kapronku
JMHTpHiA yCTaHOBIII TaK, 4TOOB! (DOHAPHK M OTBEPCTHS OBLIM HA OJHOM BBICOTE M HAXOIWINCH B OAHOI Bep-
TUKAJIBHOM MJIOCKOCTHU € OCbIO (poHaps. B aTom cityuae oH Mor HaO/0aTh CBET € MPOTUBOMOJIOKHON CTOPO-
HBI (cM. puc.). [Ipu cMereHnn KapTOHOK OTHOCHUTENIBHO JPYT APYyTa CBET CTAHOBWIICS HE BHJCH.
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Kaxkoii BLIBOA MOXKHO ClI€IaTh Ha OCHOBAHUM JAaHHOI'O ONbITa?
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10. Ha ypoxe yuuTenb npoBEI OMBIT, IPEACTABICHHbIN Ha pucyHke. OH MMoKa3al, 4To €Cliy M0 AByM pac-
MOJIOKEHHBIM TMapaJuIeTbHO MPOBOAHUKAM 3JIEKTPHUECKUAN TOK TEUET B OJHOM HAIIPABICHHH, TO TaKHE TPO-
BOJHMKH NpUTAruBaroTcs. M1 Ha060poT, MPOBOIHUKY OTTAJIKUBAIOTCS, KOTJa TOKU TEKYT IO HUM B IPOTHUBO-
MIOJIOKHBIX HAIIPABIICHUSX.
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Kaxoii BEIBOI MOXKHO CA€JIaTh Ha OCHOBAaHHUU JaHHOTO OIbITa?

11. Vccnenys »IeKTpUYECKOE COMPOTUBICHHE METAUTMYECKOH ITPOBOJIO-
KH{, YYUTEINb B 3JIEKTPUYECKYIO IIeTh MMOCIE0BATENbHO K JIaMIIe HaKaIMBaHUs
HOZIKJIFOYaJl OAWHAKOBBIE 110 pa3Mepy CIHpPAH, CHEJAHHbIE U3 Pa3HbIX Mare-
puanoB (cM. puc.). [Ipyu mOnKIFOYEHUH KEIEe3HOH CIUpann MOKHO OBUIO Ha-
Omromath HEKOTOpoe OciallieHHe CBEYEHHS JiaMmbl HakanuBaHus. [Ipu mon-
KJIFOYCHUH HUXPOMOBOM CIIMPAjIHM CBEYECHHUE JIaMIIbl HAKaJIUBAHUS OciabeBajio
B 3HAYUTEILHO OOJBIICH CTETICHH.

C kaKoi 1enpio 0BT MPOBENEH JAHHBIN OMBIT?

12. Ha ypoxe yuutens MpoBEN OMBIT, CXeMa KOTOPOTO IMpEACTaBiIeHa Ha pH-
cynke. OH mapaJieIbHO COSIMHIII JIBE OJMHAKOBBIE JaMIlbl 1 U 2, K OXHOU M3
HUX TOCJIE0BATENHHO TOJAKIIOUNI KATYIIKY ¢ OOJBIIUM KOJTUYECTBOM BUTKOB U
cepaeunnkoM. [Ipn 3ambikaHmy 11eTH Jiamma 1 3aropanack paHbIIe JIAMITHI 2.
Kaxoii BEIBOJ MOJKHO CceJIaTh Ha OCHOBAaHHH YTOTO OIbITa?

13. Ha ypoxe yuutens mpoBEN OMBIT, CXeMa KOTOPOTO IMpeAcTaBieHa Ha pH-
cyake. OH mapaJieTbHO COSIWHIII JIBE OJMHAKOBBIE JaMIiibl 1 U 2, K OXHOU M3
HUX T0CJIEJ0BaTeIbHO MOAKIIOUNT KaTyIIKy ¢ OOJIBIIMM KOJIMYECTBOM BUTKOB U
cepaeyHuKoM. [Ipu 3amMbIkaHUM TIeTH J1amMIia | 3aropanack paHbIle JIaMIIbI 2.

C kaxoil 1enpto 0BT MPOBENEH JAHHBIN OMBIT?
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14. s npoBenenus omnbita Kupusut nuenonp30Bai ABe KaTylIKH, K04, ACTOYHUK TOKA U FalbBAHOMETD.
OH coeanHUT OJIHY KaTyIIKy C MCTOYHMKOM TOKa, a BTOPYIO 3aMKHYJ Ha rajibBaHOMETp (cM. pucyHok). [Ipu
3aMBIKaHUU KJII0OYa MOXHO ObLJIO HAOMI0AATh OTKJIIOHEHUE CTPEIKU TajbBaHOMETPA.

Kaxoii BbIBOJ MOXXHO CACJIaTh HA OCHOBAHWHU JaHHOI'O omeITa?

15. Yaurenp Ha ypoke coOpall CIEeAYIOIIYI0 YCTAaHOBKY: PSIMON TPOBO/I- 0
HUK C TOKOM TIOMECTHII MEKIY MOJTIOCaMH TyrooOpa3HOTO MarHuTa (CM. PHCY- / i
HOK). [Ipu 3aMbIKaHUM LeNH MOXHO OBLIO HAaOMIOAAaTh, KAK MIPOBOAHUK BTATH-
BaeTcs B 00JIACTH MAarHuTa.

Kakoii BBIBOJT MOXHO c/ieNiaTh Ha OCHOBaHUHU JAHHOTO OMbITA?
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16. [lys mpoBeACHUS ONBITA YYUTENb B3sUI CTEKISTHHYIO MAJIOUKY, JIUCT OymMaru u OyMaXHbBIH CyJlTaH, 3a-
KPEIJIEHHBIHM Ha jKeJNe3HOM cTepxHe. TpeHneM o 1ucT OyMaru OH 3apsuil CTEKJISHHYIO AJIOUKY, a 3aTeM J10-
TPOHYJCS €10 10 OymMakHOTO cynTtaHa. [lamee oH oOpaTwy BHUMaHHE HA MOBEICHUE MOJOCOK CyJITaHa MpH
MOJHECEHUHU OAHOMMEHHO 3apsKEHHOH MAJIOUYKH.

Kakoii BEIBOJ MOYKHO OBLIO clienarb U3 JaHHOTO OIbITa?

17. Bot onucanue onbita, fanHoe camuM M. @apajneem B ero pabote « IKCIIEPUMEHTAIILHBIC HCCIIECI0BA-
HUS 10 3JICKTPUYECTBY». «Ha NIMpOKyr0 JEpeBSHHYIO KaTyIlIKy Oblla HAMOTaHa MEIHAas MPOBOJIOKA JUTHHOMN
203 ¢dyra (1 ¢yt paBen 30,5 cm). Mexay e€ BUTKaMu HaMOTaHa IIPOBOJIOKA TAKOW e JJTWHBI, HO U30JIUPO-
BaHHAs OT MEPBOU XJIOMKOBOW HHUTHIO. OJIHA M3 STUX CHHUpasci Oblia cCoeMHEHa ¢ raJbBaHOMETPOM, a JIPy-
ras — c CHIBbHOH Oarapeeii... Ilpu 3amMblkaHWU MU yAaBaJlOCh 3aMETUTh BHE3AIMHOE, HO UPE3BbIUaiiHOE
cnaboe JIeHCTBUE HA TAIbBAHOMETP, TO XK€ CaMOE 3aMEYalioCch MPHU MpeKpalieHny Toka. [Ipu HenmpephIBHOM
MIPOXOKICHUH TOKA Yepe3 OAHY U3 CIIMpajeil He yaaBajloCch OTMETHTh HU JCHCTBUA HA rajJbBAaHOMETP, HU BO-
00111e Kakoro-mu00 MHAYKIIMOHHOTO JEHCTBUS Ha APYTYIO CIIUPAIb...» C Kakol 1Eenbio MPOBOMUIICS JaHHBIN
OIIBIT?
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18. B navane XIX B. mBeiinapckuii puzuk XK. Komnagon n anmmiickuii ¢puzuk M. @apaneid nmpaktude-
CKHM OJTHOBPEMEHHO MOCTABUJIM OYEHb CXOXHE OMBITHI: KOHIBI COJIEHOU A (KAaTyIIKH) COCOUHSUINCH C OYCHb
qyBCTBUTEIbHBIM TaJlbBAHOMETPOM, Jajie€ BHOCWJIN B COJCHOM] / BBIHOCHIM M3 HETO MOCTOSHHBIA MarHUT
(cM. pUCYHOK).

Bo Bpemena Konnanona u ®apazness npuMeHsUIMCh raJIbBAHOMETPBI, B KOTOPBIX JIErKask MarHuTHasi CTpejKa
MOJIBEIINBANIACH BHYTPH KaTYIIKH, IO OTKJIOHEHHUIO CTPENKHU CYIUIN O HAIMYUM TOKa B KaTyiike. YToObI u3-
OeXxaTh BIMSHUS MMOCTOSIHHOTO MarHUTa HA MarHUTHYIO CTPEJIKY TajbBaHoMeTpa, KomnanoHn BeiHEC raibBa-
HOMETP B COCEIHIO KoMHary. Tem cambiM ombIT Kosutagona 601 00peuéH Ha Heynady. C 4eM 3To cBsizaHO?

19. OrpuuaTenbHO 3apsKeHHYI0 200HUTOBYIO AJIOUKY MOJHOCAT K CTpye
BOJIbI M3-11071 KpaHa (cM. pUCYHOK). CTpys BOAbI HAYMHAET MPUTATUBATHCS K
MajoyvKe.

Kaxoii BEIBO MOJKHO CA€JIaTh Ha OCHOBAaHHMHU JaHHOTO ONbITa?

20. K karymike MHAYKTHUBHOCTH NpUCOeNUHWIN amriepMmerp. Ilpu BHeceHnu B
KaTyILIKy MOCTOSHHOI'O MarHUTa aMIepMeTp MOKa3ajl BOZHUKHOBEHUE DJIEKTpUYe-
CKOTO TOKA B IEMH KaTyIIKH (CM. PUCYHOK).

Kakoii BBIBOJI MOXHO c/ieniaTh Ha OCHOBaHUU JAHHOTO OMbITa?

21. Ha ypoxke yuutens npoBEn cieayromuii onslT. OH B3sUl ABa AJIEKTPOMETPA.
OnuH U3 HUX 3apsSAn, a IPYTOil OCTaBHII HE3apsSKEHHBIM (CM. PUCYHOK).

OH oOpaTwii BHUMaHHE YyYaIIUXCS, YTO IIOCIE COCTUHECHUS IIACTMACCOBBIM
CTEp>KHEM II1apOB AIEKTPOMETPOB COBEPILIEHHO HUUYETO HE MPOUCXOIUT (T. €. BTOPOit
3IIEKTPOMETP OCTAETCsl He3apsuKeHHbIM). [Ipu coenmHeHUM MIapoB 3JIEKTPOMETPOB
METaJUNINYECKUM CTEP>KHEM 3apsii CO BTOPOIO IEKTPOMETpPA YAaCTHYHO HMEPEXONUT
Ha MEPBBIi.

Kakoii BBIBOJI MOXHO c/ieniaTh Ha OCHOBaHUHU JAHHOTO OMbITa?

22. Ha ypoxke yuutenb npoBén cienyoomui onbIT. K HCTOUHKKY TOKa yepe3 peocTar OH HOAKIIOYMII Mpsi-
MO TIPOBOJIHUK, PACIIONIOXKHB €r0 BIOJIb JTUHUI MAarHUTHOTO ToJist 3emuid. Bosiie mpoBofHMKa OH TOMECTHIT
MarHUTHYIO CTPEIIKY (CM. pUCYHOK). [IpH 3aMbIKaHNU 37EKTPUUECKON 1T MarHUTHAs CTPEJIKa TOBOpaynBa-
JIach M yCTaHaBJIMBANIach NEPIEHINKYISIPHO TPOBOAHUKY C TOKOM.

o ([ es

C kako# 1enbI0 ObLT TPOBEEH JaHHBINA OTIBIT?
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23. Yuutenb Ha ypoKe coOpajl CIEAYIONYI0 YCTaHOBKY: MPSAMOM MPOBOJ-
HUK C TOKOM TIOMECTHII MEXKIY MOJTIOCaMH TyroOOpa3HOTO MarHuTa (CM. PHCY-
HOK). [Ipu 3aMbIKaHuM LeNH MOXKHO OBLIO HAOIIOAAaTh, KAK MPOBOAHUK BTATH-
BaeTcs B 00MacTb Maraura. [Ipu MepeKioueHuH IOJIF0COB MCTOYHHMKA TOKA
MPOBOJIHMK C TOKOM BBITAIKUBAJICS U3 00JAaCTH MarHuTa.

C kako# 11e71b10 ObLT MPOBEEH JaHHBINA OTBIT?
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24. Ha pucyHke npeacTaBlieHa YCTaHOBKA MO MCCIICAOBAHHUIO SIBJICHUS 3JIEKTPOMAarHUTHON MHAyKuuU. B
KaTyIIKy MHIYKTUBHOCTHU 2 BHOCST KaTyIIKy 1, IO KOTOPOil MpoTekaeT NocTosHHBIN TOK. [Ipu 3TOM B 0OMOT-
K€ KaTyIIKH 2 BO3HHKAET WHAYKIMOHHBIA TOK, KOTOPHIA (pUKCHpyeTCs aMmepMeTpoM (Ha IIKaje KOTOPOTo

«0» mocepenune). B yctaHoBke MOXKHO n3MeHITh DJ[C HCTOUHMKA TOKA.

Bam HE0OX0IMMO MCCIIeIOBATh, 3aBUCHT JIM CHJIa MHIYKIIMOHHOTO TOKA, BOSHHUKAIOIIETO B KAaTyIIKe 2, OT

CKOPOCTH MU3MEHEHHUS MArHUTHOTO MMOTOKA, TPOHU3BIBAIOIIETO KaTYIIKY 2.
Nmeetcs crenyromee o0opynoBaHue:
— JIBE KaTYIIKH;
— amriepmeTp (Ha mikane kotoporo «0» mocepeanne);
— HCTOYHUK TOKA;
— KJIIOY;
— COCIMHHTEIBHEIE TIPOBO/IA.
B otBere:
1. OnummTe SKCIIePpUMEHTATBFHYIO YCTaHOBKY.
2. OnumuTe nNopsAoK NeUCTBUI NpH MPOBEACHUH HCCIIEOBAHUS.
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25. Ha pucynke npeicTaBlieHa YCTaHOBKA IO UCCIICJOBAHHUIO SIBJICHUS 3JIEKTPOMArHUTHON MHAYyKIMA. B
KaTyIIKy WHIYKTUBHOCTH 2 BHOCST KaTymIKy 1, 10 KOTOpOW MPOTEKaeT MOCTOSHHEIN TOK. [Ipn 3TOM B 0OMOT-
K€ KaTyIIKh 2 BO3HHMKAECT MHIYKIIMOHHBIH TOK, KOTOPBIA (PUKCHpPYETCS aMIepMeTpoM (Ha IIKajie KOTOPOTO
«0» mocepenune). B yctaHOBKe MOXKHO n3MeHATh DJ[C HCTOUHUKA TOKA.

Bam HeoOXommMo uccienoBarh, 3aBUCUT JIM HAlpaBiICHUE MHIYKIHMOHHOTO TOKA, BOSHUKAIOIIETO B Ka-
TyIIKe 2, OT BEJIMYHHBI MOIYIIS BEKTOPA MarHUTHON MHAYKIWH, TPOHU3BIBAIOIIETO KaTyIIKy 2.

Nmeercs cremyromniee 000pya0BaHUE:

— JIBE KaTyILKH;

— ammepMeTp (Ha mkane koroporo «0» mocepeaunne);

— HCTOYHHK TOKA;

— KJIIOY;

— COCOMHUTEIbHBIC TIPOBOAA.

B otsere:

1. Onummure KCIePHUMEHTAIBHYIO YCTAaHOBKY.

2. Onumure MOPAI0K NSHCTBUIN MPH MPOBEACHUH HCCIICIOBAHMS.
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