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Caeayiomun  marom  smasercs  pacuer Tokos. Cmauara  mwGmpaior
NOAOKNTEALUE HANpARACHNA TOKOR B BeTaax. CTpeKa BHYTPH KpykKa ¢ IC
HOKASMBACT HNpABICNIE BOIPACTAMMS NOTEMUMATA BHYTDH HCTOWMMKA. TOK 8O
Biewneli Hemt Ber1a TeueT O TOUKH ¢ GOTLIINA HIOTEHIHATON K TOUKE € MEHLII
[re—

Tox wepes DAC 1= £/R,,. Toxi & netnsx munncasiores no aaxony ONa
saxouan Kupxroga

Ilpn pactere ToKoR B MAPALICALILX ReTRAX ¢ conpoTHBzcHmaMH R, n R,
MORIO BOCTIOTL30BTLCA (OPMyHOfi AETHTENS, 10 KOTOPOE

R,
R +R:
rae 1 - T0K b uepasseTANCHHON waCTH HEMH;
TOK & BeTRI € conpoTuRTCHIEN R,

I

1, - ox  netan ¢ conporuanenten R,
Tlpasiisiocts, pemenus 5aiaun NpOBEPECTCH  COCTABACHHeM Gananca
MOWHOCTEI HCTOUHHKA 1 IDHEMIHKA SHEPIIN: CYMMA MOWHOCHER, OMOUsaeNHX

UCMOUNUKANI SEp2UL, 002)ENE PAGHAMBCS CYMMNE MOUHOCM eI, MOMPEGARENIX

P
SE-YIFR
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3anaua 2

Pacuer passersaennoil Auneiinoii >1€KTPUIECKOii UEH HOCTORNNOr0 TOKA ¢

HEKOALKINH HETOURMKAMH V1CKTPHACCKOl NEpriN

Jlas >reTpuseckoii uemw, BAPHANT KOTOPOFi CooTsETCTRYET noCHeMei
wnpe yaenoro wuppa cryzewra u wioGpaxewsoii wa puc. 2, BMROAMMTL
caenyiomee

I Cocrasure ypasuewns ain  ompeierewmus  Tokos  myres
HenocpenCTReIHOrO npuMeneiis 5aKonOB KupXroba (yKasas, TS KaKix Y3108 1
KONTYPOB 974 ypaseiux sancanist). Pewsars 9Ty CuCTeMy ypaseniii e cieayer.

2. OmpeAeITS TOKH B BETHAX NETOZOM KONTYDHIX TOKO.

3. OupesleniTs, pexiniis PAGOTH AKTHBHLIX SIEMENTOB 1 COCTABHTS Garatc
souocrei

3naueiia I/IC UCTOUNKOR 1 CONPOTHRICHNI] NPUEMIIKOR IPHBCICHE &
Taba. 2.
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Meroauueciue yxasauus x sazase 2

Pacuer amneiinoli MIeKTPUSCCKO EMN MOANO BMIOWNT,  GocTan

cncteny ypasneuni o saxonan Knpxroa

JLi4 27070 CHAMATA BUGHPIIOT NOAKITEALIOE IANPARIENIE TOKA B KaxA0f]
BeTH, To MO0 ZEAT NPOUIMOILIO, O AYE BOCHOLIOMTLE CACAYIOMCH
MeToKofi: ecam b berm ccrs uerowmnx DJIC, To uanpaaCe ToKa B HEl CUNTaIOT
comnauomn ¢ nwampawzemnest IC; B nermax Ges DAC Tox manpanamior
mpowmOIMO, ywTHRas, o mosomocrs, mepmi sakon  Kupxrod
wnelpauueckan cyua MOKow @ yite saexmpuveckoi wemu pasna uymo
3 7=0. Uncao uesamucusax ypamicuii, coCTALIENNA Ho nEpuONY 3aKoly
Knpxrodha a caumuy enbie whcaa yiaon b exeve.

Ocramae ypamenns cocranaaor mo stoposty saxomy Kupxroda an
HEMBICINIY KOUTYDON: ¢ UOGON JANKHYMON KOUMYPE 21eKmpuECKoil Ken
wncetpauneckan cymua JIC pana aneGpawneckoin cynve nanpuxcenui na
conpomusenux, exoonux o smom Koumyp

SE-YIR.

Tlepex cocramaenien ypasnemii o vroposy saxony Kuproda neo6xoaisio
PONIBOTLMO BLIGPATE NATPALICHHE OGXOZA KONTYPA (IO WM MOTHR AMCKENNA
WACOROIl CTPEAKH), MpIeN NANPALIEIE OGXOA3 ALY KOTYPOR MOTYT GuTh
paumum. LA yUPOMENNA AMALNCHINY PACUETOR cOBETYCM BHGHPATL
JaNpaICHNA 06XOId BCEX  KOUTYPOR OANNKOBLMH MO ABMCHIO SacoRoi
erpean
" Pemams noxysewnyio cncrewy ypasieni ne ceayeT, Tax Kax cymecTsyior
Goiee IKONONIUILLE MCTOAM ONPEAEACINIA TOKOR b BeTRAX

O W3 TAKIX CIIOGOGON AIACTEA METOA KONTYDILX TOKOR, COLACHO
KOTOPOMY CHHTAIOT, 4TO B KAACION HESABHGHMOM KONTYP e TeweT choil TOE,
xoTopuiii oGosmanaor I, I,y n ..

JLax STX KONTYPHLX TOKOR SAHCLBAI0T CTAITUPTIYIO CHETENY Ypasiicuui,
KOTOPAA UtA C1Y'an ABYX HCIAMICHMLX KOITYDOR HNECT BT

Ryl + R, 1, =E,
Rl + Ry = Bz

£26 Ry, Ry, ~ coSCTRENNME CONPOTHMICHNA HEPROTO 1t BTOPOTO KOMTYPA, Pamde

Gyue ncex comporumzeni, BxomEX B KouTyp (scera

nonoEHTEALHbE):

., - BRI COMOTHBAGNIA NEPAOT N KTOPOTO KOITYPOR, KOTOPHE
Pam conpoTumACINo BeTan, oG ATA ITHX ABYX KONTYDOR:
BAINIOE CONPOTIRICHIE. NOACKNTEALNO, CCt KONTYPILE TOK,
POTEKHIOWLIG epe3 OBULYI0 BETAL, INEIOT OAMIIIKOROE HATpABCIIG
1 OTPHNATELIO PN PASIIUNLY NANDALICHIA KONTYPHLX TOKOD
(npn’ nuGope ounaKomAx NAmpAICHML OBX0d BeeX KoTypon
T —————
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E,, E,, ~ xourypumie IJIC, pasnue anreGpanueckoii cymme I/IC, sxoasuux s
woutyp (ecan DJIC connanaer ¢ nanpanneien 06X01a KOWTYPA, TO
ona Geperca co aiaKoM "+, eC He COBNIAGCT, TO co MaKoM ")
Hysuo orwerums, uro ecan DJIC uaxomuics s setsw, obumei s
AByX KOITYPOB, T0 Ona Gyer nxonuT 1 B Ey\yu s Eyy

Pewas nonyueiiylo CHCTENY OAMIM W3 HSBECTHLX CHOCOGOB, ONpEACISIOT
KowTypHbe TOKM Iy, Ly, 8 S4TEM O KONTYPHMM TOKAM HaXOZAT A€HiCTONTERLHLE.
B Tex BeTBAX, ¢ NPOTEKAET TONLKO O KOHTYpHisii TOK, AciiCTaNTENbIAIE TOK 10
BeUMNE M HANPABICWMIO COBNATAET C KONTYDHIM. B BeTSSX, rje mpotexaet
HECKOALKO KOWTYPHIX TOKOB, AefiCTBMTENLNLL TOK paven aireGpaNecKoil cyse

KONTYPHEIX TOKOR.
TIpoBEPKa PACHET TOKOB BHINONHAETCS 10 BATANCY MOMHOCTEI.
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3agaua 3

Pacuer nepamernaennoii amy

0ii uenu nepemennoro Toxa

Hanpsixeiie 1a SUAHMAX UemH, BAPHANT KOTOPOIl COOTBETCTRYET HOCACANEH
wibpe yueGuoro mubpa crytenTa W WSOGpLKENNON Ha pHC. 3, MSMEHSETCH 1O
saxony  w=U,sinor. Awnumrymoe snaense manpuxemns Up, suasemn
aKTHBHMX conpoTHBAEHMiL £y W ry, WwAKTHBHOCTE Katymex Ly i L, emkocreit
Kowencatopos Cy n C; npuseenst » 126, 3.

Uacrora muraiomero nanpsxens /= 50 T

Heobxommno

1. OnpenenuTs, noKasanis NPHGOPOB, YKASIMLLX Ha CXeMe pic. 3

2. MocTpouTs BeKTOpIyIO AT paNMY TOKOB 1 HATDeNHT

3. Onpeaenims 5aKon HsMeHeHIA TOKa B enH

4. OnpeneANTL SAKON HSMEHEHHS HANPEAENHS MEALY TOUKAMIH, K KOTOPMM
HoAKIONeH BOTLTMETP.

5. Onpenennts, aKTUBHYIO, PEAKTHBIYIO H HOTHYIO MOUUIOCTH HCTONHHKA,
aKTUBIYIO, PEAKTHBYIO 1 IOANYIO MOUIHOCTH NHEMIHKOB. COCTABITE M OUSHITS
Gananc mouocreii. Paccunrars xorduument MonmocTs

6. Onpenesuts, xaparTep (MIAYKTHBIOCTS, EMKOCTS) H HAPAMETPH ewenTa,
KOTOpIi AOMAEH GTL BKIIOUEH B HICKTPHUSCKYIO NeMb A1 TOro, WToGH b neil
HMEI MECTO PEIOHAHC HANDIIKCHHIL
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Meronmueckue yiasauns  saxaue 3

1. lnn pactiera SnexTpHICCKOi EMH NEPEMENNORD TOKa CHaNATA 10 HacTOTe
£ T, onpexensior yrmonyio wacrory @=21f, paxe. Jatee paccunmnaior
PeAKTHBIMC CONPOTHBICHI X, 1 X, BCCX HIWAYKTHBHAX  CMKOCTINX SAENCHTOD
10 caeayiomy Gopuyaan:

!

x=ol n x

wC

Jlas onpenesenus moxasamuii npuGOpOB: avmepMeTpa, BOTTMETPY
BATTMETPA, YKANNLLX HA CXeMe, HEOGXONMO PACCHNTATS NOAHOS CONPOTHBIENHE
2 nocaeAOBATE MO e HEpeNeNHOrD ToKA:

©ae T - cya neex aKTimx conpoTHmCHii nem, ON;

x, - cyNa BeeX mIAYKTHIILAX conpoTHRACHI e, O

x, - cywna ncex enocTX conpoTmenni e, O

TIpn pacuere ereii nepemenIoro T0Ka Y2060 MoALIORATLC AclicTRYIOMINN
SwaueraNn Ben NAnpAKCMiL 1 T0xon. ToITONY U1 BROANOFO NANPACIIA,
IavennIoweroca o 3axony 1 = U, i 0, WaX0AXT ero AeiicTayiomee Mnaucie:

U-u, .

tie U, - aunauryaa moamoro anpukem

AMICPMETP W BorVTMETP, BKTOUCHNMC B Nemh W3 pic. 3, WiepaioT
JeficTayiowe AU TOKA B UEWN N NANDEKEHIA N3 eeNTaX (wmm
COOTRETCTRYIONEN YUACTE EHH), HX MOKIANNA ONPEACIAOT MO JaKOMY OM
Barruerp, mkaouennuli TAX, K3 NOKIWNO W3 pC. 3, WiMepAeT aKTHBYID
Mouoer, e
P=rsr

2. Ofwuno moctpocue nextopuoii Auarpaui  nemn,  cotepaaeii
nocaezonazeuio coeamentae axenentit -, L, C. mumor ¢ nextopa Toxa 1,
TaK Kk WMENHO TR Amaterca ofuum Am meex yuacrkos wemn. Ho ain
PaceNaTpUBCNO 3a7a%n BXOANOE NANPAKeHE xaM0 B muze u=U, sinor ©

nasamnoii gasoii W, =0, Morromy cuasana wa mexropuoii marpawe
OTKIAIAIOT ¢ yiEToN MacHTAGA HaTpACHI NeKTOp ACHCTAYOMErD MATeHIA
mxomnoro manprxenns U ropwowmaneiio (1o ocn ). 31 nosowremioe
JARPANIEIS BPULENIA HIEKTPIICCKIN BEKTOPOD IPWISTO HATpABICHNE NpOTHS
e waconoii crpen

Jlance ompeAentioT yron §  yron cxwmra no dase NexAY HaTpAKeHHEN,

BPHIIOASHIAIM K e,  NOTEKAIONIHA TOKOM

Tx, —
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Bemwma yraa ¢ womer GuTs, b sasHcmwocTH o yeromwi ataun,
RORORIHTELRO, OTpHIATE b0 1 paBHO My

Tpn @ >0 1ox orcract or manpwmenna mo Gase, temn B uenoM HoCHT
axTUBO-nIAYKTIHB XapaKTep.

Tlpi ¢ < 0 Tox onepeaer no dase npuroentoe x nemn nanpwxense. Lems
B UERON HOCHT AKTHBIO-eMKOCTHOf xapaKTep.

Tpi ¢ = 0 rox, nporexaiomii mo uemw, conanact mo dase ¢ nanpaKeHHEN.
Lens 5 uenon HocHT axTHBIIi xapaKTEp, HAGTOACTER PeIONAIE HANPTAEHI

Tlocse pacuera yrna cannra (a3 ma BeKTOpHOJi AHATPAMME HEOGXOMINO B
BuGpamion acuTaGe ToKa OTIORNTS BeKTOp ACiiCTBYIOMEro Fnasenns ToKa | nox
yraow @ o omomenmo K nextopy mxomoro nanpsxenns U . Nonomurensiic
SHAUENIS YIIOB OTCUHTHBAIOTES NPOTHD HANPABTENNS ABIKEHNS HACOROH CTPEKH,
2 OTPHNATE BHINE AN ~ 10 HATPABIEHINO ADIKENIS HACOROH CTPEKH

Jatew ma nexTopHOR AWATDAME OTKIAIMBAIOT BEKTOpM  mazemnii
HANDTRCHIA Ha KKAOM MEMENTE IEMM, ATHHH KOTODMX PACCHNTHBIOTCH MO
saxony Owa c yserow swGpammoro wacuraba mampwaensii. Hauato mepooro
HeKTOpa comvemaioT ¢ Wauano Koopawnar. OCTATMNME BeKTOpH  maxcHi
NADTACHNA  OTKIGAWBAOT OMNN 31 ADYMM B HOCTAOBATESHOCTI,
CooTaeTCTBYIOIEH OBX0AY KONTYP HE, MM JTOM HAYATO KAKAOTO 13 BEKTOPO
copvemaioT ¢ KomtOM NpeAYILETo.

Tlpi noctpoemn nextopon mazewwi manpmmenis ma snewentax  nemn
HEOGXOMMO YHHTHBATS, TO TOK M HAPSEINE HA AKTHANOM CONPOTHBACHNN
COBMATAIOT MO (ase; TOK WepEs WWAVKTHBMMIE daewenT oTcTacT MO paze 0T
nanpsxenns ma >tow dewente wa 90°; ToK wepes ewkocTHON dnewent
onepemact no gase nanpsiaenne na new na 90°.

Tlo>Tony bexTOpM MafeHiA MANpACHHS Wa AKTHBHMS cCOMpOTHBIEHHEX
HaNpaBAZIOT B0ML BeKTOPa ToKa. BeKTOpH NAZCNI HATPEACHNS Ha MIAYKTHENGX
snemenTax nanpannsor nox yraow +90° K bextopy Toka. Bexropu naemns
HATDTREHIA Ha ENKOCTHbX HeMeNTaX OTKAaAMBaIOT IO yraoM —90° K neKTopy

B coomsercramn co wropun saxoion Kupsroda Mriosewioe suatere
HANpTRCHA WA BXOZC WS DABNO CywMe MHOBeWWMX avemnii marewni
nanpwaenns na_neex snewenrax wemn. [losrowy, crowm reowerpiecki nce
BeKTOpH MAtenHit HANPKEIIA 1A IEMENTAX UEH, MOTYIM BEKTOP HAMPSRENIS
U wa bxone, KoTopui AOTAEN COBNACTE ¢ palCe OTIORCHHbM 0 TOPHIONTATHIOR
OCH BEKTOPOM ACHETBYIOMIEFO SHAYCHNS BXOMNOFO HANpSAEHHS. B

JLns ynpomens mocTpocHHi BeKTOpHOJi AWATPANAE MORIO BeKTOp ToKa |
JI06pATE TOPIONTATONO, TOFAQ BEKTOPS MIACHIi HANPTAEHHS B SICMENTAX
Wenn GYAYT PACHOTATATLCA FOPHIONTAALNO WM BepTHKATLHO. [eOMETpUIECKas
cywva oTiX BeKTopon pasna mpuioennoy K uemn nanpsaenmo U . [lis oro,
WIOGM COBAIOCTH HAUATLIYIO (paty HADAKENHS PABNO HYO, HEOGXOMNO Ha
BeXTOpHOI AMApaNME MoKa3ATh 0Ck X N0 HANpaBTENHI0 BeKTOpY U

3. 3aKOH HIMEHEHMS TOKA B LEMH JANMMCHIBAETCA B BIE:
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4. 3aKOM MSMEMEHIA HANPIKENIS MEAALY TOUKIMI, K KOTODHM HOTKIONEH

nanpaxens V,

BOILTMET, MOKHO ONPEAENNTE Mo BEKTOPHON AATPaNME, eChit A eil oTMeTHTL
5. Toauas woumocts, uerownna, BA, S, = Ul

Astusias soupocts nerowna, Br, 2,

1cosp
Peaxruuas souocts nerouna, nap, 0,,, = Ul'sing (uvicer amax "+ win

ey

Awcrunas souocts npuesmcon £, = 2L

Pearusas sownoer npesnucon O, =0, ~ O

Hommas sounocts npuesmucon S, = (P2, + 0%,

6. Pesomanc manpwxewsii uMeer MecTo B mocIeiOBATENSHON uems,
conepwameii saewewts r, L, C B ToM clyuae, ecui obiee peaxtumioe
conporumnense nemn paso wymo. Henomsys 5T cooTHOMmENHE, ONPEAEHIOT
XPAKTEp W NAPINETPI TOTO HIEMENT, KOTOPMIi AONAEI GTL BKIIOUCH B Iems,
UTOGH B HEll HMEI MECTO PeIOHANC HANDIACHHL,
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3azaua 1

Pacuer pameTnaenoil A0 H1CKTPINCCKO UCNH MOCTORNNOr0 ToKa ¢
OAMMM HCTOUIKOM >TeKTPHUECKOii Sueprun

Jlas >rexTpuseckoii uenw, BAPHANT KOTOPOFi CooTETCTRYET nocHeMei
e yueGuoro wmppa cryxeuta i wioGpaKenHofl 1a puc. I, onpexenuy;

1. Toxt n nernax.

2. MoWNOCTL, PasBMBIENYIO HCTOWNWKOM OWEPIHH M  NOWOCTL
‘noTpeGuTencii. [IposepuTs, BunoMeNHE Garanca MomHOCTei

3nauenns conporumaennii pesucropos u JJIC HCTOWNNKD npHBCIENH B
a6, 1
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Meroauueciue yxasamus x sazase 1

I T re————
compoTHmTEIIR SaNEAIOT KBBATGHTHLN R, 0 CAEAYIOMI opN YN
) npn nocaczoRaTenLION cocmnenn conporsaeni R, 1 R,
Ry-R+R:
) npn napanzeauoN cosmmern conpormaenii R, 1 R,
RR,
R+R,

wan Ry
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B pesyautate npeoGpasoasii Bes CAOKHAR NACCHBIAS HIEKTPHNECKR Leih
SAMEHSETCR 0N IKBHBAIENTHAM CONPOTHBTCHIEN R,




