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HacTosumit naGopaTophuit MPaKTMKYM [PSAHASHAYSH B KAYGCTRE yuEC-
HOrO MOCOOHA QAR CTYAEHTOEB HE3ASKTPOTEXHWUSCKUX CRelManbHOCTeH Wpy
BHNOJHEHUW AaGopaTophux pacdoT no Kypcam "dnexrTporerxhura” u "dnexr-
POTeXHMKA ¥ SAEKTPOHUKA".

Cogepxanue n0cOGHA COOTBETCTBYET LEHCTRYOUMM NPOrpaMMaN Ha3-
BAHHHX KYPCOB ¥ BHJIKYAOT A6CATL A&S0DPATONHHX PatOT N0 CACAYNIMM
pasgenam: "SpexTpuueckue UemH NOCTOSHHOrG Toka", "Ognodashue asext-
puueckue Lienu cuHycoupaibHoro toka", "lpexdasHue yenu", "llepexon-
Hue npousccu®, "JIeKTPHUSCKNE W3MeDERUAY.

PaGoTH cojepxar pacueTHy®w U dKCAEpUMEHTANbHYD 4actd. lipenpa-
pUTENbHEH PACYET K DKCNEPUMBHTY CTYLOHTH LOMMHH BHAOAHATL B NepU-
0], NOAIOTOBKY K padoTe, 3ATEM NOAYUSHHWE pedyablaTh MNOLTBEPHAANT
QUOTEBETCT BYIOUUMA UBMEDEHHUAMM .

Bowenuve B nepeyo YACTb JAGOPATOPHOIO NPAKTHKYMA pPasOTH HOArO~
TopaeHu: padora ].1 - W.B.Hopaw; paGora I.2 - K.B.Baaguko; paGora
1.3 - T.T.Po3ym; padora 1.4, 1.6 - B.C.lusumy; padora 1.5 ~ 0.A,Jle~
menThen; padora I.7 - B.H.Top6apyx; paGora 1.8 ~ T.T.Posym; paGora
1.9 - I.C.Knumowuu; padora I.10 = B.M.HKmmoBuu.
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OPABUITA
PABOTH B JABOPATOPUH SJEKTPOTEXHUHU

I. K paBore B nafoparopu¥ CTyAeHTH AOMYCKAWOTCH TOJNbKO NOCHe
MHCTPYKTEXA N0 TeXHUKe Ge30INacHOCTH.

2. Haxuuit cTymeHT [onxeH NOArQTOBATHCA K 3aHATHD {10 LAHHOMY
yueGHOMY N0COOUI ¥ PeKOMeHayeMmoft auTepaType: BHIOHHUTD ipejouapu-
TEJNbHH PACUET K BKCNBPUMEHTY, HAUOPTUTH HEOGXOJUMHE CXeMb, I'Da-
dury ¥ Tabnuum. HenoarorosrbBuMecs CTYOEHTH K SaHATUD He HONyCKa-
orca.

3. llepes cOopxoil 3JEKTDUUSCKON LENK H30GXOLMMO yOE MTBCA B OT-
CYTCTBMM HaNpSAKESHWH HA 3JIEMEHTaX LernH.

4. COopxy uenv creflyeT HauMHATH OT BGXUMOB MCTOUHWKA, NPexNe
Bcero cobpaTh 1enu TOKa, & 3&TeM Leld HAIPAKeHUA.

5. llepey BKAOUECHHOM UCTOUHWUKA NWTEHUA HA POTYIMPYEMHX BIEMEH-
tax ROoAXHH GHTb YCTARHOBJEHH 38UaHHHO napameTpu, & peryiarop JATPa
JOJMEH HAXOAMTHCH B HYJICBOM TOJIOXEHUM .

6. Bxsouenne uenu noj HAMpPAKEHHE NPOUSBOIUTCA TOABLKO TOCAE
NPOBEPKHM €€ NpenojapaTeseM UM JaCOpPAHTOM,

7. UsmeHehus B CTpyXType Lleny NPOUIBOLATCHA OPU OTRADUEHHOM
MCTOUHUKE DIUTAHUA.

8. CornacHo nporpamme paoTh clenath HEOUXOIXMHE M3MEPEHUA ¥
. 3NOJHUTD COOTBETCTBYOWUUE TAGMIIN,

9. llokasaTs pesyabTarh HpernofasarTeso ¥ MOAYYATH DPA3DEUSHHE HA
pasfopry Lenu.

10. llpurectn b 1opRUOK paGouse MecTO: pa3OGPaTh LEMM, aKKypaT-
HO clomuTh MPOBOLA.

11. Ofopunts oTuer 0 BLNOAHEHHON paboTe COPIACHO TPEGOBAHUAM
K CONCpMAHMI OTueTa B ROHKpeTHO# paGore.

12. llpencrasurb otuer o paore mpenogasarenn, OTBETHTb Ha
KOHTpPOJibHE® BOMPOCH, TOJAYYATb 38UET IO BHIIOAHEHHOW paBore M 3agaHue
K CRefyyeMy 3aHATHO. '



ladoparopHas padora I.I
AHAJM3 CHOMHOR DJEHTPUMECKOA WEIL [OCTORHHCIO ‘TOKA

Uenpr padorTH UPAKTHYBCKOE OCBOSHHE GCHOBHHX MOTOLOB
pacueTa CROMHHX SABKTPUYECKHX LENSe# HOCTOAHHOrO TOKA.

Oduue csenenus

Cnomioit aneKTPUuECKON NENLO HAJHBALT PASBETRABHHYD Lelb, CO-
Aepxamy He MEHES QBYX HCTOUHWKOB NUTAHMA, USHCTEYOWWX B DABHEX
pereax (pac.l.I). Tl anannacm 3oKTpHUECKO! LNeNM RNOAPASYMeBRETCA
onpegenenne TOkOB (HaNpsweHdil) HA e@ YuaCTHAX lpW S4[SHHHK ilapa-
MeTpax HCTOUHUKOB K NpnemMHKkKOB.

MeTog pecuera cAOMHLX Lenel oCHOBAHH HA UCHONL3GBAHHA 3&KUMA
Oma - saxoHoB Hupxroda. '

3exor OMa UpUMEHACTCA AAd NPOCTON OAHOKOHLYPHON Lenu 1E=§%§
umM AnA yuacrka uemn, Henpumep, A naccueHoro yuacrxa e Z = /R,
0806neHHKA aaxon (Ma ANA AKTHEHOTO YUSCTKA LSHM BWPAKAETES ypap-
HeHUe. |

7= LY
= 7 s
NPY 34RUCH KOTOPOro BHOMPAT MONOKWTENLHOE HAIDABIEHAe TOKA, NOC~-
ne uero QAC E u panpamense ¢/ Ha saKuMax 0epyT CO IHAKOM LJGC,
OCNA MX HENDABISHUA COBNAJIANT C HANDABNOHAEM TCKA, U CO GHAKOM Mu-
HYC, KOI[8 HX HANDABAEHUA UPOTHAEOHONONHN HABPABACHUD TOKA,
Hanpumep, Iaa 3Jextpuueckoll uenu, usobpaxenqon ra puc.l.I,

E; ~ Ut . L Ll . . ~E3tby t Uk
If :_L,bl_i{’]-z—'—&k;z—-—, 1—3**‘1";‘:'7?7 (IuI)

llepenii saxon Hupxropa: anrefpauveckas cyMMa TOKOB, CXOBAUAXCA
B yaZe, paBH& HYJD

$1,=0.

Bropd#t saxkon Hupxrofa: anrebpauueckan cymma OLC B 6o daMk-
HYTOM KOHTYpE 2JiekTpUueckoft 12my paBHa aarefpanusckofl cyMmve nage-
HUl HaANpAKSHUs HA BCEX YUACTHKAX KOHTYpa

” Z
;E[:{Z/?A’-Zk .
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Puc, I.1

B ofusM cnyuae TOXM CROMHOM 2IGKIPHMECKON UOMM MOTYT OWTH Ofl-
peseneHd B DE3YJALTATE COBMECTHOIO DPEWEHWA YPABHEHM[, COCTABISHHUHX
10 nepBoMy M BropoMy sakouaM ifnpxroga. HonuuecTso ypapHewuit (/7 )
ROMFHO OWTh PABHO KORAUSCSTBY HeMOE2CeTHEX TOHOE wemv. llopanox pac-
yera:

1) HPOH3BOABHO HaMeYaKT HallDABJGHHA TOKOB BeTEe# u, ecau uens
mieeT /2 yanoB, TO ne neproMmy aaxoHy Hupxroda zanucuBawr 2-1
YDABHEHUH, TaKk XaKk ypaBHOHUe IJA A - [0 y3hA ABAAETCA CIEGACTBASM
npe euymnx ;

2) NpOM3BOINBHO HAMEUAOT KANPABJSHIA 06X0Na KONTYDOB i 110 BTO-
poMy aarouy Hupxrofa samucwsawt m - (s2-f)  ypapHenult. lpu oTom
KORTYPH BROUDAKT TAK, UTOOH Kamubih W3 :ux Cojegman xoTs 6w OuAy,
HO YUTSHHYD paise, BETBb}

3) peuan cucteMy ,; YpAEHOHME, HaxoAT toku. Ecam sHauends
HEKOTODHX TOXOB OTPALATENALHNE, PO NONCTBATONbHLE HANDABIGHUA HX
SYAYT UDOTHBONONORKH fBPBEOHAUANBHO BHOpPAHHEN .,

Jnst 3gexrpuvockot ueum (pue.I.1) 2 =2, /72 =3, ¥ pacuer TOKOB
Uelid oCymsoTBAsET R Myted pedieHsa crasiymmel cucreMmw ypasHeru:

I, +1, =1y = 0;

E-f ~fy = /?/[f "/?z_z:g S
Lo b3+ £, =/?2I2 + (A3 4'?7)[3'



MerToR KOHTYPHHNX TOKOB [03BOAAET YMEHb-
uuTh o0mee uncio ypamHemudl Ha (£ - [) M cBecT® cucTeMy K uMchy
m-(22 - [} ypamHeHH{l, COCTSBASHHHX N0 BTOPOMY 3aKoHy Huprroga.
llocneposatenrHocTs pacueral

I) uenb pasdMBap? HA OTHSABLHHE KOHTYPH X B KARNOM KOHTYDe
TIPOMBBONLHO PHOMPADT HANPABAGHUE YCAOBHO NERCTBYNWUOr0 KOHTYPHOTO
TOKA, 3BMHKADLETOCA TOMLKO B JAHHOM KOHTYpe;

2) BuGpaB 00X0f KOHTYPOB COBN&NADIMM C HANDABNEHHEM KOHTYDHHX
TOKOB, AJA KAXJOTO KOHTYPA 3AIMCHBPANT YDPABHOHH@ BTOPOIO 3AKOHA
Rupxroda, npi oTOM YUMTHRAOT NANEHAR HANDPAKEHWA HA INGMEHTAX pac—
CMATPHBAGMOI0 KOHTYPA K 0T COCOHHUX KOHTYPHHX TOKOB;

3) pewas ONYUEHHY CHCTEMY YDABHEMKNA, HAXOAAT KOHTYPHWE TOKH;

4) nefteTBUTEnbHWE TOKM BSTBE} ONPENSNANTCA ANI6SPLAUECKHM CyM=-
MUDOBAHUEM KOHTYPHHX TOKOR, MNpOTe&xKaomUX B HUX.

Hempumep, ansa saeKTpAvECKOR LEMM, CXEMA HOTODON NPHBOASHA H&
puc.l.], nonyunM crenyoupMe ypasHeHua:

A; ﬁ'ék :/%9 +A1)Z}¥ - A}f%z ’

£y~ £ YE = Ry Tus +/ R fﬁg'fAZ)Jf425'
Az

A4
]A'f =—~i . IH’Z fomed A.

A s
lefcTEMTENBHNE TOKM B POTBAX
I, = Turi Ty=dua=Luri 5 =Znz.

MeTOR HANOXEe HHSA OCHOBAH HA MPUHLMNG HAXOMSHHA,
COTAACHO KOTODOMYy B JNHENHON sNOKTPHueCKOP uend, conepmamefl He -
CKONBLKO MGTOWHMKOP MUTAHHA, TOKA BETHEH DACCMATPHBALT KAK anredpa-
HUBCKYD CYMMy TOKOR, DNOHBASMNX B BTHX BOTBAX. JeficTemem Kammod JIC
B OTHexbHOCTH. JlocAeoBaTeABHOCTD PACUETH:

1) B uenu NoowepeHO OCTABARKT [0 OJHOMY HCTOMMUKY NUTAHHA U
noAyvyaprT pacueTHwe CX6Mbly, WMCAO KOTOPHX PABHO MY BETOUHNKOD NU~
TaHUAR (auy‘rpeHHue CONpPOTHBAGHUA KHCKJIDUSHHHX HCTOURMKOB OCTABIAKT

B Lenu);
2) onpejeaspT TOKK BCEX BETHA! DACUETHHX CXEM, HCAONL3YA Me-

TOMN MpeofpasoBaida uened;
3) neficreurenpHNe TOKA BETBE# HAXONAT CyMMAPOBAHMEM (HANIOKe-
HHeM) COOTBETCTBYOUMAX TOKOB DBCUETHHX CX6M C yueTOM UX HanpasineHu#t.
dpPexruBer sTOT METOA AAA pacueTa ueneit, cojepxamyMx He6OJbOe



UMCI0 MCTOUHHKOB.

Meropmg AZABYyX y3oao0B TpuMeHseTca IIA pacyeTa ie-
neft, MMEDUMX TOAbKO AB4 y3Ja. CymMOCTb METOHA 3aKJWYSETCA B ONpeie-
JAeHUM HANPAREHUR MEeR1Y y3laMd, HOCAE Yero TOKM BeTDel HaXouAT 1o
o6oGueHHoMy saxowy Oma. [opajox pacwaras:

1) NpouaBo/eHo BUGHPART HAUPABNCHME YBROBOG HanpaAreudn (ad
# ORPEASNANT 6r0 BOMMYMNY BO (Jopuyne

Vns = ps ’
- ”7
a ; y *
The ; S.£, - amreGpauveckan cymma nponssegesni IIC u nposomu-
MocTeRt Kargod peTsr },’,é—; fepyr €O SHAKOM HALC, €CHM Halipap-
aorme OEC B, MPOTMBOMOSOKHO HAIDABNGHWD HANDAKEHUSR Yt ]
CO BHAKOM MAHYC, KOIAS MX HempavieHis COLNAAAanT) ;
- CYMMa TIPOBOAMMOCTEN BCEX BOTBER HerM.
Hanpumep, sns nemd puc.l.l ysnoBoe HanpsxoHHe

/ z AN e
76t mbe * AR lEsLy)
k]
1 + j_. -+ .._,__
Ry Ry Ra+Fy
2) paccuaTLBAT TOKK B BETBAX MO oSoluchuoMy saxoHy Uma (ans
uenn pic.1.1 - ypassenns (I.1).
MeTonq 2KBHRBANEHTHOPO IreHepPAaTODPa
NPUMEHABTCA B TE€X C/AYyuanX, KOIr'ga TpedyeTcs ORPejennTb TOK TOJbKO
B OHHOi BETEM CAOKHON uenn. lpu aToM BHLeAswT pacueTHy© BeTBb (Mau
YyUBCTOK DETRY), & DCO OCTANBHYD UACTH LISTH DB8MOHANT SKEUSANCHTHHM
reneparopoM ¢ IIC E, u sHyTpenmum conpoTubreHuem Ra.
Hanpawep, ana pacuera toxa 3 B.uenu puc.l.l coorsercTeyl-
mas 3aMeRa NokasaHa Ha puc.i.2, Torma
—— 'Eg
g )Pg + )P3
lapameTpy oxpuBanentHoro rexeparopa Ey, Ry  onpegensorca aHa-
AUTHYECKM, AU60 oKcnepumeHTanuto. OAC Es pasna xanpaweHuo Ha pa-
3OMKHYTHX. 38KMMAX DACUETHOJ BOTAM (HANpAKeHUw xonocToro xoma) ue.x
{pne.1.32) u moxer GuThb paccuuTama WM HAvepeHa BosbTMerpom. Tax,
SHANUTUYSCKN HAMPAXEHHUE Vo y B uend puc.l.3a BHWPAACTCA ypAD~
?i:"eu ne.x = £, ~£y + Ey ~ Ky,
Ey "'£z
Iy = “3—%

uai =

= - .

A’( ‘/-/Pz



Puc, 1.3
Buyrpennae conpomvnieniue Ry pario BXOAHOMY cOLDOTMRASHKD
uems Ry 110, OTHOWEHYKO M AAXWMAM PuISAeMHoR BaTEM (yuacTxa).
Bns pacuora Rgy  ucKnouaw® Bee werowduxy SAC # csopaudBanT nac-
CHEHYD YACTL [ONV OTHOCHTEALWO BEXAMOE Aae (puc.1.38),

,9,,,-%+,?,,

0HO MOROT GuTBH W3MepEHO KOcBeHO, Kak Rgy = laer /I3y , rge
I,x - TOK pAcueTHolt BETHK MM KODOTKOM FAMNKAHMA BMJEIEHHOFO
yJyacrTka ae,

Torga uckoMuli Tok

7. = Yae.x
37 R thy



[lpenBapiTe.1bHOe ZaNLHUE K SHCHEDHMEHTY

llpn sapaHHEx BapuanToM B Ta6a.1.[ HABDAMEHMMAX HCTOUHUKOB
(4 =B, ; (p =E o) u conporiprenusx pesucropon A , A, o A,
Dan anexrTpuyeckol uenu ro cxeme puc.l.4d:

1) aanncars HeoBxomMMEE YPAPRHEHHA H paccudTaTbh Toxw perpeR N0
3aKoHam Kupxrode, METORGM HOHTYPHHX TOKOR, METOLOM ABYX y3108.
Ans prcueta BOCNOrL3OBATLCR nepcoHanbamm OBM PoGorpon I7-19 wam
Herpa (0-31, nporpamva "GAUSS 7. BiecTs peBsyAbTATH BHUMCASHUR B
radn.1.2;

2) onpeuenitTb TORHM METONOM HAXONEHUR W 3s8AUCATL DBIyALTATH B
ra6n.l.3;

3) paccusraTr TOK yKkasauuo#t 8 radn.l.l BOTEH MeTOAOM,3KBKBE~
NeHTHOI'0 IeHepParopa, DASYNLTATH PACUETR® 3ANKCATH B TASK.L.4.

Tadaunnna .1

BapuauT I 2 3 4.1 38 6 k4 8
Ryy OM 50 25 30 {40 | 50 5 30 40
R s Ou R0 40 50 25 20 40 50 P
Ry Oni 40 30 20 20 40 30 20 20
U, B 30 30 30 30 W { b 26 26
U, B 23 23 23 23 AN 20 120 1 20
PacyeThan 0
BeTaL I 2 I 2 AI 2 I 2
Tadanypga 1.2
E,8) £4.B | lag B} I, ,A{ Iy A} Ty Al Merog pacuera
— 3aronn Hnpxroda
- Mleron KOWTYPHEX
BywmcaeHo il YH
NeTon divX y3J0B
Hauepetio

{lopARoX PHOONHOIMA AKCOEPAMEHTA

1. CoGpary snerTPiUecKyD LENb 70 cxeme puc.l.4, uenoabsyn
POKOMEHAO BaHHKS BADHSHTOM B Ta6ia.l1.[ pesucropw.

R. YeraHonuTh Ha 3a#MaX MCTOUHAKOB YyRAIAHHNE BIPUAHMTOM HAMN-
pameHus (f , {/, . Vi3MepUTH TOKM BETERN M yBNCHBCe HAUDAMEHHE Ut
PesyabraT nowepenu danucaTs B Taba.l.2.

3. Hamepurn B BeThAX LENA 1ACTHUHEE TOKM 0T KAXAOTO MACTOUMU-
ka JAC v ovpenvhoctit. OupereadTs AelCTRUTENRHWA TORM NyTeM anrcl-

9



Tadgrwvwuas [.3

oy Bi£g, Bl 2 A 22, Al L
Yacruunre moxu ot JIC Es Q
Buusenero |Yacruusaue roxu or 30 E 2 0
lLlencreyTe NbHEE TORY -
Yagruudpe Toxn 07 910 K4 0
amepei.o Yacruuiue wogm or S4C Eg Q
JeficTeurenbine TOKY

L

Tadauyga 1.4

Ur . B Za & Y Ao 0w I, A

Buyucaeo
Hauepeno

Puc. 1.4

PRAYGCKOTG CYMMUPOBAHHA UBCTHUHLX TOxo®. Peaynpraru sanucarb B
rada.l,3.

4, PasoMkHyTs yxkasaHHyw ® Tabxn.l.l pacueTHyw meTBs U, NOgKNO-
YMP B TOUKAM DA3PHBA BOABTMOPD, H3MADUTDL HANPAREHWE XOJAOCTOr'0 XO-
na paren Ly . BaukHyTb KEHOPATKO CONDOTHDAGHHE PACUETHON BETEH
4 ASMEDHTL TOK KODPOTHOZAMHWYTOH PeTBY J4 . PesynwraTu usmepenuit
sanyearh B Tada.l.4 # ONPeHGAWTE POK BOTBYA HA OCHOBAHUM ONNTOR XO-
AOCTOPO XOfa M KOPOTKOr0D JaMuKAHUA.

Comepxanie oruerd
I. Henp padorn,
2. CxeMa MCenencBaHHON BAEKTPUUECKON Lenu.

3. fcxogune naHHwe U MOAHHI pacueT npeARaprTenbHOro 3alaHns
K paGoTe: YpAmeHAS 3AKOHOT Kupxroda, KOHTYPHWY TOKOR, COOTHGOWE-

10



HRA JAA PACUETS TOKOB MOTOLAMM JABYX Y3NOB, HAJOWGHUE U BKBHBANGHT~
HOI'O T'BHEpATOPa C NOACHALUMMK PACUYSTHHMA CXEMAMU.

4. Tabauun PHUMCIIEHHA M MBMBDEHU,

5. CpaBHuTesbHAA OLEHKA HIYUEHHHX METOM0B PAcyeTa CHOMHHX
nened.,

HoHTponereie eOrpoCH

I. Bars Jopmyauporxy nepsoro » »roporo saroHom Hupxroda. Hak
COCTABNADTCA YPABHCHAA ¥ CHOJbKO HE3BBUCHMLX YPABHOHME MOXHO CO-
CTaBATH N0 NEPBOMY H MO BTopomy 2axoHau Hupxrofa pas naHHoOR uenn?
2. B ueM cymHOCTH METOAOB KOHTYPHWKX TOKOB, ABYX Y3J0B M HajlOXe~
Hua? KaxoBa nocnefoBATenbHOCTh pacueTa atumu wevogaMn? 3. Kaxo-~
Ba CYNHOCTb MOTOLA IHBABAREHTHOrO reHeparopa? 4. laftre cpashu-
TeNbHYD OLEHKY M3YUYOHHEX METOLOB DACUETA CAOXHWX Leneft, 5, Ha-
KOBH yCTPOACTBO, NpPUHLMN JeficTenA M ycnowioe oGosrauesue npubopos
MarHATOBNeKTPHUECKON cucTeMu? Oxapaxrepyayhre MCMONb3OBAHHHE B
padore npulOopH N0 YCAOBHLM O0Q3HAUGHHAM HA MWKAIAX.

JTa6opaTopHans padora [.2
JMHUA SNEKTPOIEPEJAUM TIOCTORKHOO TOKA

Lens pabor w 1) rceneonadne pexuMon PAGOTH AHHUM
aneRTponepenaud; R) aHaAud BIMAHAA BEJUUMHE NEPEJABASMOIO HANpA-
HEHUA Ha DHOHOMUYHOCTb dJEKTponepelaun; 3) BHOOP CEUSHUH NPOBOAOD
JAYHAA,

Oture creneHus

MNCTOUHUKA N APUEMHAKHY AJNSKTPHUSCHOT DHEPIMM COSAMHANTCA M-
Huell snexTponepezauy, KOTOPaA B NpocTedued cayuae npeAcTaBiAer
co6o# nBd nporofa. PaccMoTpHM DAERTPWUECKYN 18b, COCTOANYD W3
WCTOUHWKA BHEPrMU HaNDAMEHHEM HA daxnuMax U/, , JMHHM Tiepenawqw
CONpOTUBAGHUEM A, U NPUeMHAKA SHEPLuK conpoTuenesved K

(puc.2.1). .
R I
Py f aoachmms | 2
2 - i
E U U R,
1 "ok
—p— 2
Puc. 2.°

II



llo »ropomy sakony Hupxropa nHanpateHue 8 Hauaje Jnxan
BONbWE HANDHtGHMA Ha 3akauax npuevika (2 ha TemMuMdy najoHua
HAOPAKSHWA B audau A/ , T.€.

Uy =th+ U= RT+RIT. (2.1)

Yuromue ypawdenve (2.1) wa rox J , noayudM ypaBHeHwe Gana-

ca MOWHOCTH » R .
UT =R L+ R T VB A = P+ 4P

Taguu 06pasoM, paseusaeMas HCTOunnxoM moupocts /5 = UL
UACTHUHO SATPAUMBAETCS Ha TEMoBHe NoTepd B mwua (AP =K, 1 2),
0CTaJbHAT %€ YACTh MOTHOCTH nepejaercs npuemarky.( A ='€zIz=sz).

Koadduumenr nonestoro pedcrena (KIA) manun

7 == -_(./:'S -._'Q__z
R ey i

[lepemauy 3718KTPOIHEPIUA PANHO OCYUECTBIATH G HAUMEH hUUMUA MO ~-
PEPAMU, TIOATOMY JIMHUM BJIEKTPONEpPEIauUn pasoTant ¢ secokum KILJ
7 =0,94.,.0,97, HI14 wosno yeeanunTb, CHUSHE [1I0TEPUM MOLHOCTM B
JMHUK, VIS YErO CTPEMATCA YMEHbuMTh conpoTHwmnende numvn (K4 R,)
¥ MOBHCHTH YPOBEHb HAIPAKEGHUSA,

C pocToM HANpPAKSHUA DAEKTPONEPENAUd TIM HOM3MEHHON MOWHOCTH
npuestike /A =(h1 yMenbwaerTcs TOK AMHUU U, CASHCBATENBHO,
yMeHblawTCA [OTepU MOUHOCTH A F =R, I z , Boapacraer KA.

HauGoses xapaktepinmy pexuMamil paGoTH BCKTPONEDBIAUA ABIA~
0ICH CAefyouue:

HovMuHanbHHEH# pe XM NP KOTOPOM HANPAKEHUE,
TOK M MOUHOCTh UMBOT PACUETHHE® (HOMUHANBHHE) 3HBUEHWA, TaPAHTAPY-
OIMO HAUAYUIMe MOKA3ATe]d P pasoTe (3KOHOMHUHOCTH, JAOJIOBEUHOCTD,
HARGEHOCTD) ,

CornecopBS8HHHNN De XU M IpN HOTODOM NPUEMIUKY
NepejiReTCA MAKCHMMUAILHAA MOWHOCTb P; ..y « BusicHUM ycnoewe aroro

pexiMa.
[lo saxony Oma TOK aMHMK
T o=
£L Z ,?2 ’
TOP/la MOOHOCTh LipHBMHUKAE ‘
. Ufg

G Rl = RoRT

Baar npousposHyn ARy u NPUPABHAD 86 HYJN0, NOIYURAM
yonopde coraacovasHoro pemuMa &, =&, . llpn pTom maxcumanbHos
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SHAUGHHE MOWHOCTH TPUSMHIKE Pomax = Urz/{ 41?,1) .

KA eoraacomaunoro pemima. 7 =0,5, T.e. 00A0BMHI MOWHOCTH
MCTOUHUKA Tepgerca B audun, [looroMy pasmul pemuM McioabayeTCA LAR
AUHUA HeBONLWON MOMHOCTH (AAHUK CBS3KM, yOTPONCTE SBTOMATHRA M Te-
JIGMOXBHVUKH, DaNMOCXEeMH), P8 BANHO NCIYUHTE MAKCHMIJNLHYD MOLHOCTH
HA 3AXUMAX NPMEMHHKA, A& NOTEPH MOWHOCTYH HEe UMEDT CYWecTBeHHOI'o
SHEUGHUS .

Pex#M XO0A0CTOTFO Xo&A4, pn koropom Kp = ©°
{roHeu ymuny pasoMiuyt)y I =0; al/ =0; U, =, ; B =.P=A =0;
7 = 1.

PewnuM KOPUTKOTO 3AaMHKAHDISH, xorga Az =0
(korey maxur 3aMkHyT Haxopotko); I =(}/Rr = Tmax 1 ol = ;

G=0; P =lUlpae =Pmax ; 2P =Fimax ; P =0; 9 =0.

Bosbmoe sHaueHve ANA HOPM&TbHON DPaGOTW AKHUM DJSKTPONEPSIAYM
HM2ET DPARMABLHER ENOOP CEUSHMA LPOBOJOB: OHC HE HOMWHO GHTDH 3&Bh-
meHHuM (9T0 NPUBSAET K NMepepacxofy MaTepuana NMPOROA0B) K HE J0JMHO
OrTb BAHMREHHEM {5TO MONMET NDHBECTH K MEPATrPOBY NPOBOLOD W WX H30-
AUMY o SONBUAM BOTEDAM MOMHACTA, a SHauur, k cuuxenwo HIL). Ceve-
H1e mPoPOINB BHEUPANT TAKMM, UTOSH OHO ofecrevHPano NOTEPH Hanpame-
HUA al/ B upenenax NONYCTEMEX HODM W He DU BOAMAC K TEMI0BDoMy
110 BpeKJleRun BPOBOJQE.

HoneGeuna HANDAKEHUA AAA OCPETATOALHON HAUPY3KYM HE [OJNXHH
npersmats -2,5; +5 %, a asa cunovoft (anexrponpurarenn) - +5 % HO-
MUHANBHOTO HanpsReHvA. llpu 3apaHHOR NONYCTUMON NMOTEpe HANMpAXEHUA
AV =R I = —'—SiL‘!-j ceuenns npopofeB muiuk S = 2pfl/al/,
rae 0 ~ yNer-Hoe CONpOTMRIEHHE MaTepiana MPOroAoe (HAGPUMOD, AJIH

MOIHEX [POBOJOB p =0,017 UM-MMz/M);

€ - RAMHA JMHWM BIEKTPONEPenavuM .

Ha#tneiinoe no npMpeaeHHOk JOopMyIe CeuBHH®, OKpYIJIeHHOe 1o Gau-
Aafluero Coxpwero craHgapTHoro, NOAKHO GWTb JIPOBSPEHO H& HAPDEB IO
JIONVCTAMOMY AJA KaRAOTO THNA BPOBOJROB TOKy, C 2TOH Uenbd PACCUATH-
panT padouuit TOK [/3 ANA 3aA8HHOID AOTpefdTend M BUGHMpPAOT No Tad-
n{UaM ceueHde 11pOBONA, JioRycPaMuil TOK RArpyaku xortoporo 7, gun He
MeHbwe pPadouero Toka i -

dyon Z Lo .

B kauecrme npumepa  ragy. 2. NPHREUCHE JJIUTENbHO AONYCTUMES
TOKOBHE Harpy3Kiu Ha NQOBOAA M WHYPH € MENHLVHM KMISMH W Pe3WHOBOR
WM NONAXAOPBAHUNOBOA MAOHALMACH, NPOAOKESHHNE OTKPHTO,



Taoeanuua 2.1

Ceyenue 'I’O}go pas Ceuenue }Tokowas Ceuenue  [Toxoman
BRI M A LIRS od N 0 WL L B ATt i P
G,% 11 10 & 120 333
0,75 I5 1o 100 180 440
I 17 25 140 I8 810
1,5 23 35 170 CR40 605
2,5 30 50 RI5 300 695
4 4] 70 270 4C0 830
15} 50 95 330 |

lpenpapdrencHoe 3alaHKe K aKCOGPUMEHTY

Jna saexkTpuueckoi Lenu no cxeme puc. 2.1 3

1) npu sagassux Hangskenun (f, = const  (raGn.2.2) u 3Haue-
HUAX CONpoTHEREeHMA Harpyssu K, (rasn.2.3) paccusrats tox 1 ,
nanpaxenns Us , al/ |, womocrn Ao, A, &P u K1 2 . Con-~
POTHBAEHUE JHHUM TIPUHATH Ay =13 Oum. PesyspTaTy pacueTa sammcaTsb

n 7a61.2.3)
Ta6anygse 2.2

Bapuanr 1 2. 3 4 5 t 6 7 8
¢, Bl 8 1.9 195 110 10,5} 11 {I1,§ 12
A Br | 0,5 Q7109 11,1 1,294 1,4 (1.6 [ 1.5

Tas6aunpa 2.3

JanaHo Bu{zwcnex-no Yiame peno
Vi ,B{Ra,Oul L A} Co Bl AU BI/, B} BrlafiBe| 2 | 2, 4|, B

2) no peaynbraTaM BHUACHEHUN 0.1 NOCTPOHTH CORMEMEHHHE Ipa-
duKK 3aBUCUMOCTE! OT TOKA CIEAYIMX BENVUMH:

Uy all, B, B, 8P 7 = F(L);
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3) nPH HOUIMEHHON MONHOOTY NpHeMHWHA /2 (BOATL M3 Taba.
2.2) u no sajaHHuM B Tafn.2.4 auavewwsm A, paccuaraTs ToK Z
Hanpswenua (4 , U u ML 7 uccreayemont uenu ( £, =13 Owm).
Pesyaprary pacuera 3andcars B ragn. 2.4)
T adrsuygya 2.4

3anaH0 BauncaeHo HNawvepeno

Ao BriReOul L Al o Bi¢; B 7z 1¢4,BlZL Al U, B
6,5 ‘

Ha 13.

Tadn. {og

R.2 52
100

4) Wcnonnayn peayAbTaTH PHUMCAGHHH N.3, NOCTPOMTH rpadui da-
BUCHMOCTH 7 =F(U).

flopagox BLIIONHEHUA AKCHEPUMEHTA
1. Co6parb asexTpuvuecKyD USOb MO cxeMme puc.2.2.

7R,
. -

< R,

Puc. 2.2

2. YcradoenTh B HAUANe AWHMK Hanprrewwe (/; corzacko PapumN-
Ty B Tabn.2.2 ¥ NOAAEDNMBATH ero HeuameHww™. Perymupys compoTwere-
Hue peocrara A% , MonyusTs DSXUMK, pACCUATAHHME B n.l npegsapu-
TeARHOrO 3afaHuA. PeayabrTarh naMepexuft sanicars B Tafn.2.3.

3. HomenAs HANpMMEHHE (/ COPAACHO PACUETHHM 3HAUBHMAM B
Ta6n.2.4, MconefOBATh PORAME AUHUM TIpH A =(/2[ = const , Pe=-
3YNLTATH MBMePeHR{l aatmcars B Tabn.2.4.

4, Tlpoananu3NpOPaTL XAPSKTEPHHE DEMUML DAGOTH JAHHM, YKASATDH
Ha rpadurax BOnMOMHM pabounit [MANA3OH HuHMA 3nexrponepenay 6oab-
o MOWHOCTY H CJIAB0TOUHNX JHHMIA.

5. llo gonycTumoMy Harpeby M monycTuMoll moTepe HANDAKEHHA PAC—

5



CYATaTh CEYEHWO M. QHHX NPOBOAOB JUIA NUTAHUH YKA3AHHOA B Ta6xn.2.5
HarpysKu.
Tadaumua 2.5

Bapuanz I 2 3 4 ] 6 7 §_
2 2 KBT 3,0 16,3 t II 118,5 | 30 110 - ]200 315
ta, B 60 | 110 ] 220 1220 | 380 | 380 {660 3000
£,w | 100 [ 100 | 250 |500 | 500 | 500 11000 | 1000

Harpyska OcpeTuTenpHad | Cunopag

Conepxahue arueTa

I. leas padorn.

2. Cxema uccregoBanHolh saexrpuueckolt nenu (puc.2.2),

3. TaSmipn BuusmcreHuit u uamepetuht (ra6n.2.3 u 2.4). ‘

4. Tpaduxu sapucauacrer U, al, 4,54 ,4P 7 =4(2); 7 =/((/4).

6. Pacuer ceueHus MPODOGOB ANA MATAHKA 3aJAHHON HAPDYSKH.

6. BupoAu 0 NpaKTHUECKOM HCHOABIOBAHAN DEXUMOB DAGOTH JMHUW
! BAMAHWMA BEIWUMHE NEPEJABASMOr0 HENDANEHUA HA BKOHOMHUHOCTDL I~
Hi} anexTponepesau.

KoHTponpHue BOBpOCH -

1. Haxopw xapakTeptne PemuMu PaGOTH JMHUH dsaeKTponepeAay?
2. [lpn xaxoM ycrnoBud No A4HMH NEpPELASTCA MAKCUMAAbHAA MOWHOCTD,
kakop npu atoM KA avauu? 3. C waxum KIlJ paGorant peansHuie au-
HUH 3JeKTponepefayd, HEunmu cpasu? 4, HakoBw nyTu nopmmenna HIJ
sunun anékrponepepaus? 5. Tlouemy 'BRIGAHO nepejapaTh BHEPrUD
Ha GoabwHe PacCTOSMHWA NPU BHCOKGM Hanpa#eHuu? 6. Haxopo ypasHe-
HHe Oanatica moupoCTH AaA nuHma? 7. Kax onpegeaurs HeoGxoAHuoe
ceueHye mpopogor auHWK? 8. Hax uameHurca ceveHue NpPOBOJOR AU~
HUM, ©CAM NpH HOU3MEHHOH MEePERARaSMOR MOMHOCTH NOEHCUThL Hanpsaxe-
Hue anekTponepesauwn? 9. Jafite sHeAua 3aBUCHMOCTE], MB0SpPAREHHUX

Ha rpaguKkax.

Jla6oparopuasg paGora I.3
VCCAEROBAHUE HEMHEAHHX DIEKTPMUECHMX LENEA TIOCTOAHHOI'O TOKA

Lexo pa6orTu I)o3HagoMIeHue ¢ BOALT-AMIIEPHEMH Xa-
LAKTEPUCTHKAMY HEJIMHE MHLX DJEeMEHTOB; R) U3yueHde rpadyueckoro me-
T048 pacyeTa HeuHEeBHbX 3JIeKTPUUECKAX uellel; 3) uccneloBaHAe Dapa~
METPUUECKOID CcTASHIMIATOPA HANPAKSHAR.

(5]



U6mue crejgHUA

Heanvue AHNMA HAIUBANTCA 3ABMEHTH DJIBKTDUUECKUX LB-
neit, CONpOTUBAGHMA KOTUDPHKX M3MOHHDTCH NPU M3MEHEHHMY MNPOXOLALE o
[0 HUM TOKA WM NPHIOXOHHOI'O HANMpawerus. K HeMHelHMM 3J1eMeHTaM
OTHOCATCH PA3HOOGPA3HHE DAEKTPOHHME, TOAYNPOBOSHMKOBHE | MOHHHE
npuéopu, NaMny HAKaNABaHWA, DICKTPHUECKAR ayra U Ip.

BaxHejiue! xapakTepUCTUKON HeAMHENHHX. 3ISMEHTOR ABAAETCA
BOANBT-aMNepHas xapakTepuacTuka (BAX),
fIpeCTABNADLAA 3ABUCUMOCTb HANDAKEHWA IABMEHTA OT NPOXOAAWErO 110
Hemy Toxa U(J) wm J(U) . Bng  nuMeiiHux SIAEMEHTOR, y KOTOPWX

R = const , sasucumocts J (V) nwneitnas u BAX npegcrasnsercs
npaMot navnuelt (puc,3.1). Hockonbky ¥  HeaudeitHLX 3JEMEHTOR ¢ Ha-
MBHEHHMEM TOKA WiV HANDARCHUH CONpPOTURNEHHE WaMeHmeTcH, TO ux BAX
HeJWHS iy,

B rauscrpe npumepa Ha puc.3.2 npudepeHu BAX craguaurpona
ABISA (kpubas 1) u nawny HaxadsaHug (xpusan 2).

HenuneliHpe. 9neMOHTH MMENT WHPOKOE PACTPOCTpPAHSHHE, TAK KaK
NOBBOAANT PEwWSTL MAOIMO TOXHNYECKWS 3ajauu: npeobpasoBaHMe Iepe-
MEHHOT'O TOKA B NOCTOAHHUA U HAOGOPOT, CTASUAUIALMO HANPARSHUA W
TOKA, YCWNBHLS NHIHANOB, BHUMCAATENLHWE ONODAUMK M T..h.

W 5
4 A

T —
08 3!

Ios
2
o 1
0.2 a7
aq v 0 ] b v 3 4 B &
Pre. 3.1 Puc. 3.2

OnexTPHUBCRY® UMb, COUSPXAWYI0 XOTH OW ON/H HEJvHe MHull aie-
MOHT, HA3HAAKT HEAUHERHOW. K HeNuHEHHEM LEMaM MpUMeHUMH 33aKOH Oua
n 8aroiy Hupxroda. QpHako pacueT HenuueHHHX eneyt sHaynTeNLHO
TpyIHee, ueMm jyHelHux, Tax KaK, KpOMe TOKOR W HAIDAKeHUA, HOJIe-
ramux 0GHUHO OMPERENeHUD, HEeUSRECTANMA ABNANTCA BABUCAINE OT MUX
CONPOTHBACHUA HENHHORHLIX BIEMAHTOR.

livpoKoe pPACTIPOCTPAHEHHME LI AHARMBA U PACHETA HENMHENHNX Lo-
neRt nosmyuna rpaduuecxui MeTO] BKBABAIGHTHHX MyUecspas’cBaHull, 0CHO-
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BAHHRE He: 38MEHE OTHGABMANS, YYACTKOP, A4 JHTEM BCEN 1end, 3KBUBaA-
ASHTHUMYU CONPOTHBICHAAMY, WMEOWMMI COOTPETCTBEHHO SKBHBAIGHTHEE
BAX, ﬂpu pacyeTe HeauHelHwx ueneit noamHy Owrh uapecrHu BAX nemm-
HEYHUX B/IBMEHTOB. JPH XADAKTEDPHCTHKY MOTYT ONTh DAfigHH B BURE rpa-
(PuKOP Mmy TaBIMI], OHW TAKKE REIKQ NONYUANTCSH BKCNEPUMEHTANbHEM
nyres,

Ha puc.3.3a npusegeHa oxema HexwneMMolt uemu, cocrosmed us
ABYX NOCAEROBATONLHO COENMHEHHWX HEAMHBUHHX vnemeHTos KA (7)) u

Ro(Z) c sapawvy Ha puc.3.36 BAX 7(¥) wn 7(U).

Tax xaxk TOK O6OMX BAEMEHTOB lleNy OLUHAKOB, & NPUAOMEHHOE Hall-
pAreHHe = +qu y TO ANnA TIOCTPOEHUA 2KBUBANEHTHOR XapakTepu-
cTHKM nenn  J(U) Hymno npocymmmuposaTh adcuuccu (nanpameHus) sa-
RaHmux Kpueex  Z(U;)  w /(U,) npx ONpeneAGHHHX 3HAUSHURX TOKA.
Nosnrayaco xapaxrepucruxaun puc.3.30,MONHO PENATH PABNMUHNE LIA
AaHHOM uenu zapauu. Hampuvep, ecyiu aagano Hanpamenwe U # Tpely~
eTcs onpenenuts J , Henpamewus U , U, , TO OTKNafHEAEM 3a1aHHOe
sHaueHue U Ha ocu abeuuce (Touxa A) ¥ npoBoaMM BepTAKANh A0 ne-

Iy A |
v 1) Ly 1,
bc)
a I M :
|
\ |
A | b \
v, Y U UV ¢ Uy, UV U
)3 £5)
Puc, 3.3

peceuenus ¢ BAX Z(U) | Ms Touxu nepeceueHus A  OPOBOAUM DO~
pu3oHTans, nepecexanqyw rpapuxw (V) , 7(U;) , ock Tokop M
HAXORUM HCKOMHE BeJMUKHH.

PacyeT nenu puc.3.3a MONMHO BMIIORHUTHL JPYPUM MOTONOM, OCHOBAH-
HuM Ha rpaduueckoM pewoHuM ABYX ypaswennit. Jonycrmu, yro BAX nep-
POTO BJEMEHTA BHpaXaeres ypasHennem J7(lU;) . Jnm nonyvemus ero-
pOro ypaRrHeHus, CBA3HBANNEIC TE M6 BEAMUMHH, BOCTION63YEMCS BTODPHM
aakoHoM Hupxroda, cornacHo KoTOpoMy Z{ =U-0, , TOTHA MOAYuMM
BTOpoe ypaenenve 7 (1 -1,) . Mis mocrpoenus sapucumoctu J(U-U)-
TAK HAIUBAEMOH ONpPONWHYTON XADAKTOPUCTHKU - HEOBXOAUMO IAS KaRAoro
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SHAVEHWA TOHA M3 MOCToAHHON afewpcen ¢ BwuecTs adeumucey xapax—
vepucruxn 7 (V,) (puc.3.3s). Pewenve ypamnewup (1) w7(U-2)
onpefiennercs Touroft M nepeceuenua rpaduxos. [epnespuxyaapw, ony-
HEHHHE HA OCH KOOPRMHAT, ONpejeAAnT Hanpamenua U, , U, # tox I,
PaccMoTpeHHu! METOJ, 0COOBHHO yRoU6H, KODGA OARH M3 DIEMEHTOD Ji-
Hefuuft, Torgs ONPOKUHYTYO XapakTepUCTUKY CTPOAT 110 LBYM TOUKaM,
[lpn napanfesbHOM COBAMHEHME HenuHeliux siemenros (puc.3.4a)
¢ sagensumn BAX 7, (V) w [,(U) (psc.3.46) Manprmenne ouuHa~
KOBO Anst 06OMX DneMeHTOs, B TOK 7 =73 +7, . llosTomy ana nocrpoe-
HUA o6uyet xapaxTepucTdrk (U7} HYKHO MPU NPOMBPONBHNKX SHAYEHUAX
Hanpaxeuus U npocymmuposarb opauHath (Toku) xapaxrepuorux Z (/)

L),
"4 () T w1t
ke \/
Al 4| !
L.
i R (TRt Ll LC
l ;
- O
4) 0 Ue) U
Puc. 3.4

locnenovarenbuocts pacuera uenu ouc.3.4a npu 3snadHoM Towe J
{rouka A) nokazama crpenxamu Ha puc.3.46.

flpn cMemaHHOM COCOMHOHMY HEJMHEHBX 3JIEMOHTON pesyasTUpyOLan
XapaKTepUCeTUKa uemu cTPOUTCA AYreM JI00USpPeJHOI0 CAOXEHUA OTHSNb-
HhiX XADAKTEPUCTUK B 3ABHCUMACTA OF CXeMuy coepdHeHult Lefin.

Jotg MI0CTPRUMM OSHOIO U3 PAPUAHTUB KCHOAbB3CHAHAA HEAMHEHHHX
JeMENTOB B HanHoil pabore paccMaTpgupaefcn NnapaMeTpuueckiit cradu-

b e Sk e

+ o i reg-‘l'!_h ! o
[ = ' l £[“
A
%, ‘ Zem ZS I' U[iux R
| M
- O T C_I:/ — ___| O
Pug. 3.9
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Hequnennu 2 16MEHTOM,CHYNAIMM LA CTAGHIMBAUMM HANDAKSHAA,
ABAAGTCA TIOJIYIIPOBOAHUKO BRI CTAGUIUTDOH, NApaMETp KOTOpOTG A Ud-
M@HAETCH C KameHewueM U, unk Jo; . BAX craSunurpors HaHa Ha
puc.3.2 (wpuwas [). PaBouult yuacrok BAX - yuacror gqd . B crabu-
7H3ATOPC HANDAMEHUA BRAOUEH SaniacTHufl pesucrop Ry . Harpyska
Ah NOJKANUASTCEA NAPAJIROILHO CTaSHIMTPOHY .

[lpuruun pgettersus cradunusaTopa Bagnoyaetcs B caefywueM. C po-
crow Hanpssedus (g, yeemtuupewrcs Towu J , Jowm, J, v Hanpa-
xOHUE L@ux . Ho us BAX crabunurpoHa ouapuIHQ, UTO ASXe HE3HAUU-
Tenvioe yeemuuens Uy =Ucm  CONPOBOXTAGTCH BHAUMTENLHHM PO-
croM Toka Jem o OTO NMPUBOAMT K pocty Toxa J=Uo,+Z, W nape~
HuA Hanpakenua Uy =AsJs . B peaynbTate NOuTH BCE NPUPANLBHHE
HanpameHus {f, ~ PABHO NPUPAWEHUD HANPAREHMS HA BANNACTHOM DPOBK-
crope, a BuxojHoe Hanpswenune U, (craduaurpoHa) npakTUueckH
NOCTOAHRO (T.@. ¢ pocToM [, YMEeHBWAercs Aem , A APOUBDOJGHHE
RemIem = Uem = Upyy = const).

PaccMoTpuM MeTomuiy pacuerta ueru puc.d.D cHavuana B pexuMe Xo-
nocroro xoaa { A, =eej [,=0 ; 7=F.m }. Ha pue,3.6a pacuer sunon-
HOH NyTeM NOCTPOPHWA SKBABaNEHTHOW xapaxtepucruxu nemm J(Ugy) (ono-
monveM BAX cradummrpona 7, (Uem) W GannacrTHoro pesucropa ]5(U5).
Tlpn sanaHHOM Hanpamenud U}, rpaduvecks onpepeasvrcA Tok J , Ham-
pamenns Ug,, n Us , nocTpoeHus Ana RBYyX NPSAENLHHX JHAUSHMA
Uy » Upyy TOKBIRHE CTPOARAMY. JHANASOH HOMEHOHNS BXOAHOTO HAM~
paxesina Uy, ... Uy,  npu craduauauposamsom Up,, onpepenser-
ca padouuM yuacTKOM cTASURHTPOHa 0.

N Tl 5 U I !
Jemg f—— / I
Tem
i A/
Lemy =
0 Us, Vexr  Usa U U 0 U oux Uy,
a o)

Puc.. 3.6
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Jna pacuera crabunusatopa nop Harpyswot (Ry#0: L, #057=2L 4D
HO06X0LMMO ToCTPoUTh BAX craGmaurpoHa fom(Um) , GaanacTHoro
peauctopa Z5(lUs) W Harpysku 2y (Ug,x) « 3areM brnoaHdTs rpa-
fUueCKos polieHHe CMRWAHHOIO coejMHeHuA Tpex saeMeHTon (puc.3.5)
METOJOM HKBMBANEHTHHX NpecfpazopaHuit., BHauayje samenuM napaanens-
HO COSJMHEHHHE CTACUAMTPOR W HATPYSKY DHDUBANGHTHHM 3JEBMEHTOM C
BAX 7(Ugy) . s srToro mpocymupyeM BAX craGuiarpona M Harpys-
KM 10 ocu Toxos (puc.3.66). OxnunanentHyw BAX vced memt J(Upy)
NoJTyunM ¢OKeHMeM No OCv HanpszeHus iByx rpafukon Js(Us) u ](6@M),
Tak Kak GamiacTHuil pesuctop ¥ oxBHBaNeHTHHA aneMent ¢ BAX (U,
BXJIOUEHH NQcnegorarenvdo. ['paduueckull pacuet BIIOAHAEM B TakO#
nocnefosareiptocTit (prc.3.66): no ocu HAUpAKEHUA OTMeUAEM 3HAUE-
nwe Uy wmomo BAX Z(Uy) wmaxomam Tox I , sarem no BAX J(Ug,)
. OTIpe e ineM me= Z/;m, KOTOPOE B CEOK OuEpElb no3dvoide? HalTM TORHU
Lem # ]H no rpafuxam ]c,n(Uc'-'n) “a ]H(Uﬁmx)-

Bamiefweil xapakrepnctiuxoit CTaduumsaTopa HalpAReHU A ABnseTcs
3apucumocTb Up,, (V) HOTOPYQ MOWHO HOAYYMTH Ha OCHODS BHIOA-
HEHHOTO TPAfUYECKOTO DElSHUA M DKCIOPUMEHTANBHO .«

CragumManpymee JeiteTAMe ¢TaGuAM3aTOPLS OUCHUBABTCA Koapu-
LMEHTOM CcTaduan3alun

Kcm“—' AUG)(/Ué){.CI" - (Uéx.z—yéx.i)/vﬁxlﬁ'.

8l / Uiuin.cp. Waainiz = Veiuna) / Visinacp.

Upea + Vbna Vers *+ Uiz
rae Uﬂx.cp.z 2 ) Zf@&x.(fz == 2

HpeppapTenptoe 3anatne K HKCNE PHMEHTY

Bunosmnurs rpaduiveckiii pacueT napaMeTPWUETKOrO CTASHAXIATODA
HaupaXeHus, cXeMd KoToporo npupeseHa Ha puc.3.5, B pemime Xoa0C~
TOro Xona ¥ nof Harpyskoi. CTaBunmsarop BHNIOJHEH HAa OCHORE cTabi-
anrpona JABISA, BAX woroporc maoGpaxena ka puc.3.2 (kpusas I), u
GantaCTHOTO pesucropa CONPOTHBACHWeM A5 , ganauHbM B Tadn.3.].
B rauectse Harpyssu, coriacHo bapuadTy B Ta¥n.3.I, ucndasayeres
pes3ucTop conpotuprenned Ky =20 Ov wm navna Hakampanus JH (aa-
BcHMOCTh J(U) namon maHe Ha puc.3.R (kpusas 2).

JAna aroro nocTpouTh B oGielt cucrTeMe xoopniinar BAX crTasuMTpo-
Ha T CUim) , peancropa Rs.  Js({f), wdrpysku 7, (Upw) (rio-
CTPOOHNA BHIQJHATL PA3NBNILHO RNA PeXUMa X4iocPdre ¥oma, KOrAa Ha
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Tadrnunya 3.1

Bapuaut 1 2 3 4. 5 6 7 8
Rs , Om 3 3 4 4 5 5 6 6

Harpyska Ru s R b1 Ri | IR Ry I

rpajuKke COBMEUERTCA KBE KPUBNE Jom( Uim) w 75(05) | w aan war-
PYSOUHOrQ pemuMa, korja cosMeuabTes Bee vpu BAZ) u nyrem pomoimu-
TEALHHK PPAJUUECKNX TIOCTPOSHHA ONPBRENHTH:

I} nuanason MaMenoHMA BXOAHOTO Hanpasewus Cfyq..- 5, »
cooTBETCTBYKMI cTalumanponasHoMy (IOUTH TIOCTOANHOMY) 3HAUSHUD
BNXONHOPO HANpARGHUA Upyya: e Yy

2) roopdunMenT CTACUIMBALMUE Ko 5

3) rok GanmnacrHoro peaucropa / , HanpameHse Ha em Uy , Bu-
XOiHO® M BXOJIHO® HANDAXEHMA CTAaCUAM3ATODA MW YCNOFWH, WTO TOK CTa-
GUAMTPOHA pareH HaubonbmeMmy ausueRMn  Jom.mex =[,2 A,

PesynsTarTn pacyeTon BCeX NYMKTOB 3anucaTh B Tadn.3.2.

Ta6nruyas 3.2

Jem. max = ?,2,4

Ui Upgod Ui Bhanz] Kem [T, A | U5, BT Uiy, B] Uy, 8
Pemum xonoc Mpaguuecny
Torg xona !___pacuer
! kcne puMeH?
Harpyaouuuﬂ!Ppa@muecxuﬁ
KoM pacuer
!Bucnepuuenr

Hopsnox PYMOIHEHHS DKCNODUMEHTA

I. CoGparh anexkrpuueckyw nens no cxeme puc,3,?

Rs
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2. CuaTh BOABT-AMASDHYW XALeKTEgUCTHKY craluauTpona RGISA,
ABMEHAA TOK OT MyAa HO Haubonbmero sHavedus Jemmaw =1, A. Un-
POASMTD NPENeIH HUIMBHRHNF TOK4, CCOTEETCTBYWOMHME CTaS1IM3Ap0OPAH-
HOoMy Hanpaxeuun. Pesynsrary 5...6 somepenuft sanucars B ra¢n.3.3.
Paccurrars CTATHMUCCKES CONpoPMBaeHite cTaCUAUTPOBA.

Ta6avwya 3.3

Jisnaa nawa- Harpysounuh Craguansarep
i BRHUA peancTop xonocTof|nos, Har-
X04 _lpy3nof
U, B‘!,A l Aot U p }‘ LALR W Ubl 24| Rom|Y, o gx,gz(’,,balv&,g
....—-l —— - I
| | |

3. Anagoruuno 1.2 cusrb BAX namuy Haraausamus {mis ueTHHX Ba-
pitanree) niM Harpysowsora peavcropa R, (NS HeueTHWI waphaiToB),
HUaMeHsa Hanprxedve ot Hyns ge 6 Bl

4. llo pesynvraram danepeinit dyHxrtos 2 u 3 nocepouts BAX s of-
Hel cUCTeMe KOODAMHAT © AHAJOIMIHLMM KPUBhMA, KOTOLNS paHee noeT-
POEHB (10 A&HHLM RATa}N0TAR. OKOAEpUMedTaabubpe v xaTaaoidue BAX W306-
PAJHTH PAINNGNM LEETOM.,

O. llopxavuars ¥ MCTOUHUKY DHEYTUR OTASHAMBATOP HARDAXSHUA A,
WAMEHAA BXOLHOE H&ﬂghmedweléT\Hyﬁﬂ 20 MAKCUMANDHGIO 3HAMIHWAG, TO-
OTEETCRELYNLEI'0 PORY CTaGWMTPOHA Jé‘mmax =[,2 A, cHATbL 3aBUCU-
‘MOZTH tam,\l@,) AsA X0n0CTOPC XUAa G 04 HACPY3Kod. PeﬁyanaTu
MBMEDEHUT 2aiicats B 1AG4.3.3 ¥ GOCTDONTS COBMENSHHRE rpaduiii

Uoa (Uie) + Yrasare Ha rpefudax Juanasod usweneras U, .- Uy g -
COOTPIICTRY UMA CTACUININPORAHHOUY BRXQAHOMY HampuxeHui U, - ’U;w.z:
paceun?ars woaddmnuedt craduamadanin  Kom M sanucaTh [OMYUCHHKS
ghausHus b taGa.3.7.

&. YerawonuTs npeicavuil pemai pagory eraGindsarapa {ngu To-
KO crasiairpord T max =142 A), usMepurp # 3anucarh £ TAGN.3.2
sHaveMan 7, Us 4 Vg o Y, . Cp2PHHTGL pesysbTarTs ¢ JAHMLMM
Tpagiuecikoro pasiertd.

Crafuantpou

Cogdep#amiie oPueTa
1. Usaw padorn.
2. CxeMa napaMetpuyecKoro cTeSANReaTops HANDAASHMA MOA Har-
pyaxofi, »
3. Topaguecrun pacust cTa0uav3aTopd B PeRUME 10A0CTOLG XORA;
04 HAPPY3Ko# (MOKA3ATH KaUAAOKHEES W SRCNEIMMEHTANbHIG BAYX cra-
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GUuMTPOHA M HArpysxkd, pefoudit guanasod crabiuansaropal.

4. Cxema onexTpuuecKol Hellf AJA LPOBEABHUS 3KCIEGDPUMEHTA.

5. Tatauuw peayabTaros pacuera 4 skenepumenrta (radn.3.2,3.3),

6. Tpapuru sasacumocren Uy, () crasuausaTopa B pexums
XONOCTOrO XOJ& W NIOfi HAP'PY3KO/l C yKa3aHWEeM AManasdoHa CTaSHAK3AIMU
HAUPAKOHUA,

7. Bupoiw ¢ cneLufdite pacueTa HEAMHERHHX DAGKTPAUECKUX Lene
NOCTOAHHOrO TOKA.

HourpossHue BGapocH

I. Hakue osJeMEHTH 3MERTPUUSCKUX LENSH ¥ 2NEHTPHUSCKHO Lenu
Hasupavres HeauHeHHwmu? [lpusegurte npumepn, 2. Xax swrasgar BAX
CTabUMUTPOHA, JAMNN HakanuRanud, pesucropa? fakosa 3aPACUMOCTH UX
CTATHYECKODO CONMPOTHBIEHUR OT NPUJIOKEHHOTO HanpsweHua? 3. Hakos
APYHUMD PAGOTH NAPAMEeTPUUSCKOTO CTAGUIU3BTOpPA HAnpaxeHua puc.3d.b?
4. B ueM cymHOCTb rpajuueckorc METONA pacueTa HeHHeiHHX Lenail?

5. lloschure rpaduyeckuil pacuet CTAGHIIBATODA HANDANEGHUA B DEKUMS
XJJOCTOTO XQHA ¥ MOK Harpyako#?  ©O. Yra npeacrasnseT cobBoll kosd-
duumMenT cTatumdsauus oTACMMBATOPA Halpaxenua? Hak ero onpeneanau
pacueTHEM ¥ onwTHHM nyreM? 7, Har sapdcuT gMana3oH M3MEHEHUA

AL%x CTAGMIMBATODA HANDAMSHHA OT BEIWUHHH CONpoTHBNeHus K§ , ec-
m Ygux = const ? 8. Kak aasucur roadduumeHT crabunusauun Kem
0T CONPOTHUBAEGHUA HAPPY3KW?

Jla6oparopHan padora I[.4
WUCCHEAOBAHUE Y PACUET OJHODA3HHX UENER CHMHYCOUBALHOIO TOKA

Dens padoTwu: I)onpeaesesue napamMeTpoR NOCHsLOBa~
TENLHON CXeMH 3AMEUEHHUA NPUSMHMKOB 3AeXTPO Heprud; &) sKcnepuMeH-
TANbHO® MCCNEA0BaHME M DACUET Leneil OQHOGAasSHOrO CHHYCOUAANBHOTO
TOKA C MOCNENOBATENbHEM, fADAANENLHEM M CMEWAHHEM COEIMHOHUEM fpH-—
OMHUKOE .

OGuue creasHua

Mpu pacusTe nenelt CHHYCOMEANBHOI'O TOKA JNOGON MPUEMHUK BNEKTDPO-
OHEPIUM WIN YUaCTOK BJIEKTPMUECKON lefM, He COACPRAmMH UCTOUHMKOB,
HO3ABMCHMD OT CHOKHOCTH BHYTPEHHErO CTPOGHMSA, MOMET GWTh 3AMEHEH
SKPABANGHTHOA CXeMOJ 3aMEm@HUs, COCTABAGHHON U3 MAEANN3YPOBAHHHX
9/MEMOHTOB: aKTHBHEX conporumnenufl R, uHaykrueHocre#t L u emxo-
crefl C. MMpuMeHALT NPa BMJA CxeM 3AMEMEHUA: TOCMENOBATENBLHYI0 ¥ NA-~
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pARTEALHYD.
PaceMoTpUM NOCHEROBATEALIYD CXeMY BaMemeHWs HPUSVHUKA (puc.
~4.In). CompoTupienur aToil cxeuy ~ aktuvHoe K, peaxashos X u
nonHoe Z - ONpPBAENHOT HA OcHOBe pasfoscHMn sexropa U Ha mre co-
crapnsonme (puc.4.16): awmvesyn U= Utos¢ u peakrneuyw % = Using

£ ol X
M U /%g,@) o—L
>0 an z X,
| boj Lo 4
v A v Al
) ) & ¢ 2)
Puc. 4.1

Juauenna R , X ¥ Z SyuMcAsDT K8K% OTHOWEHW® COOTESTCTBYD-
mere HafmpameHWd K TORY uSnu

P= l@.—.—. T COS@= ZCOS'V X= -}jfl = —5,-’-.5//797 :_Z;/‘n'g/),
Z=f =\R+X

Baeucumocts mexay A, X u Z & sarusuoft dopMe usoSpamast Tpe-
yrojapuuk conmporuenenuit (pue.4.1r). Yron chsura pas Mmewny wanpame—

HHOM M POKOM DIIPUEMHUKA X
Y =ty 5.

llpM MCMONBLIOBAHMM KOMIIEKCHOTO MOTOHA DACUETA BEKTODH HANDS-
wenua U u roka [ Bupamemor KomfumercHWMH uMcxamu

H=U@j% . _[‘_"' ]é"’w
W HAGHBANT KOMILIEKCHHMHM NeHiCTRYMUMM HANpAREHUEM U TOKOM.
Ovnouenwe U w [ N48T KOMIIGKCHOB COMPOTHRAGHHE
v Za%*?é =2 (cosg +jsing) =R +/X.
HoMnaexcny® nposo,:muocm U npercrarnser o6parHos oTHOWeHUe

fZ‘“‘“’" —~-~7f«g"""
Mpuee geunpe coo'momeaun CNpABEUTMBH K3K A [PUEMHEKOE SKTUPR~
HG-MHIYKTUEHOTO Xapaxrepa §0>0/ s TAK M BKTHERH0-EMKOCTHOIO

( §0<0) B nocnenssw ciaywae Tox onepexaeT no dase HanpaweHne 4 B
cxeMy samemeris (puc.4.1B) BMECTO MHUYKTMBHOCTH BHJINUYASTCA BMKGCTD
OcHOBHEMH DakoHaMM Uenefl CUHYCOUNANLHOrO TOKS ABAADTCH 3AKOH
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Oua w gBa 3axona Hupxroda.
Jaxon O M a ucnonsdvier B AByx Hopmax:
8) Aana psierBRyiumMX suauermn uanpmenmz H TOKA

1‘.__.,__._ R .
Rl + X"' ¢
6) B HOMNAOKCHCH r})opx'e \r /= -

L EeT R
3axcuu Hipxroda »puenst chuycoRarbHOTO TOKA
JefiCTBHTOAbHY AN MIHOBEHHHX 3HaueHu i ToKoB, Hanpsmenult 4 OfIC. B
KOMIVIOKCHO! dopMa 2Pd BAKOHH PHpPAXAKTEA CrelviumM aGpasou.
Depeui daxon Hupxroda: anrebpauneckasn
CYMMA KOMINSKCHMX [BACTBYONUX TOKOR EeTREHl, cOpA3YDIMX yoea BISKT-
puueckolt 116mK, pABHA Hyan
PR Y TL=0

Bropo#i 8 axoHHNpero d ap A000oM 3GMKHYTOM XOHTYpE
ANEKTPHUECKON ueny asreGpanuecKan CyMMA KOMIIGKCHEX peficrayioumx
OJIC paBHa asre6paMueCKOl cyMMe KOMII@KCHWX HEACTRYOULMX iajeHAd

HAallPAKeHK A .
LE~XZ

Ecnu JC, Haupawens, TORM U CONPOTHVEEHKS BLDANMBOTCH KOMLIOK-~
CHHMM WWCJIaMU, TO it JMHGIHEM BIOKTDUYBCKAM LSNAM CiIHYCOWISILHOrO
TOKA NIPHMBHUMH BCE METOJH pacuyeTa HENe# NOCTAAHHAIO TOKA, OCHOBaH=
Hue Ha daxoHax Owa u Hapxroda: aKBUBaREHTHOrO 11Peo6pa30BaH4s Uened,
HENOCPEACTBEHHOI'O WeliONb30BaHUA yparkeHnit Hupxroda, KGHTYPHLX TOKOB,
YSA0BOT'O HANPAKCHUA, DKBHBAIEHTHOIO TEHepaTopa.

Ha puc.4.2 pokasaHu CxeMa 3aMeleHus U BEKTOpHAR fdarpaMya Ue-
% ¢ ABYMA NOCACAOBATEABHO COBAMHOHHLIMA HQUEMHUKAMA, NEDPEBUR W3 KO-
TOPEX MMBET AKTHBHO-WHAYKTWBHHHA, & BTOPC! - AKTABHO-EMKOCTHHJ XapaK-~
rep. Tox [ oGoux NpMeMHMKOB OJMHEHOD, M KOMIIEKCHWE HANPAKEANA

U=z,{=(R, *jxt)_l , U =’_Z_21—(/?2 ”jxc)lo
HounnexcHoe ©X0jH0s Hanpr&enue Y COTAACHO BUNDOMY DAKOHY

Hupxroga U=U+U=(z,+z) =21,

rie , . KOMIIBKCHO® CONMpo=
8 Z?’Z/*Zg"‘[ﬁt*kz)+j(Xg"Xc)=ZE”—- TUBIEHHE uerm‘;)

[O'HOS COnpOTUBIe~
due nend (Moaynn

Z=N(RAR* (X ~Xc}* —  KOMAICKCHOL'O COfl=

POTHEISHKA) §
APLYMEHT WM YIOX

Yo ~ caoura fas msxay
p=arcly —‘—%ﬁ—— —  HANpAXeHUEM M TO-
R, +&; KOM.,

6



o)

Puc., 4.2

Cxema 2NGKTPHYSCKOR LBNH C ABYMA NAPANAEAbHO BHJNUSHHEMYA HpH-
SMHURAMI 1 BEXTOPHAR JUATDAMME TOKOD ¥ HAUDSXCHUS IPMBS/eHH Ha
puc.4.3. ,

K npwemsigau npuaokeHo opuHakorce wanpamenue [ , xoMmLekcHue
TORM NPUEMHMKOB onpejeaswTes 3axonod OMa

L. U MU
.11“"%“2'.;/ ’ Jz Zg' Z. a" ’

2z
a vor { Ha BXDAE LenM COTAAcHO mneproMy Bakody impxroge [=[ + 4.

o

a
) PMCv 4.3

MomHoCTb « MHYCOMIANBHOTO TOKA
B uenn cuHycUMARRBHOIC TOKA NMEpUOLRMYECHHE HIMEHeHWd Hanpaxe-
g U 4 toma { nusupany NePMOSUUECKAS ADMSHOHUA MIHOBEHHO! MOW-
Hoetn P=Ui . B 3TuX yeroBiaxX OCHONHON BENMUMHOA, RapaiTepioyw-

wWel mocTyVeHve aHEpIvMM B uens, ABAAGTCA clefsAn JA NEPUOA MOWHoCTs
P,Basppaetan a KPR BHOH MOWHOCT B L.

BestuuHa P onpegensnier sueprin, koTopas MOTYH4ET B igib 33 ©iu-

7



HULlY BPEMAHU 1 HEOGDATUMO NpeodpasysTCA B OpYIMe BULN 34EDIMM.
ARTHEHAA MOWHOCTH MamepaeTes B parTax (Br) v prumeaserca no gop-

Hyxe RP=Ulkcosp,

[loMuMa aKTUDHOR MOIHOCTH & LENAX CUHYCOHAARLHORG TOKA HOAB3Y-

ETCA MOHATHEM D 8 3 K T U BHO R MOWHOGQCTH
J=UFsineg,

HOTOPAA X2PAKTSPMDYST WHTEHCUDHOCTb OOMEHa aHepineil Mewmy reHepa-

TOPOM ¥ peakTHBHLMM saeMentamu uemr L v . Oda uavepseTca B

BONbTAMIBDAX pearTusunX {sap).

Nonuan Mowunocezs S=Ul npuvenrercs nns xapau-
TEPUCTHKK HAMPYBOUHOH criocoBHOCTH r'eHepaTopon U TpaHcdOpPMATOpPOB, HA
WUTKAX KOTOPHX OHA YKAUHDAATCH B KauelTre HOMUHAaKbHOR MouHocTH., OHa
usMepseTca B BoabTamnepax (B-A).

CooTHowenue Mexny MowHocTsmu P, & , S oTpa¥aer NpaMOyrofib-
Huft Tpeyronbiuk MomkocTel {puc.4.4), U3 KOTOLOrO GAGHYOT, YTO

§=NP+ 3",
B xoMiIeKCHOM METULS NOAL3YRTCH MOHNTUSM
‘Q KOMiIGKCE VIONHOR MOWHOCTY
+ L4 .
‘ S=ubsuler=U1cosp +fUlsing=P+jg,
Puc. 4.4 rie 4 -conps¥eHHLY KOMILIEKC TOKA .

JeiicTeuTenbiHan UsCTb KOMMASKCA MOKHON MOWBOCTHA NPERCTABRAET
aKTUBHY® MOTHOCTh P, a MuuMas - peakTtohyo &.

Anst AUTADHEX ¥ DEaWPYBHLX MOTWHOCT! B ANGOR LOnW BHNCAHAGTCA
GanaHe: cymma MOUFHOCTER MCTOUHMKOB PABHY CYMME MOWHOCTEH NMPUOMHU-

KOB .
ZPca=FPyp ; Zﬁam=20,y,= I, -Z0. .
BanaHc ¥MEBT MSCTO TAKKS [/if HOMIJISKCOB HOJHHX MomHOCTe#, HO
HE BHMONBACTCA LAA UX MODyAeit:

Z&um=z_§np B $é 2 Swcrm 9&231/:,

llpepapuTebHoe 3aAHUE K FKCIICDUMEHTY

[lo sanaHHLM DNapameTpam npuemmxos ¥ pxogomy Toky [ (radn.4.1)
LAA LENH CO CMEBSHHHM COCIMHeHUeM NpuemHuko® (puc.4.58) oHuncIuTh
BxomHoe Hanpakenws ( , camur das @ wexny nanpamenaem U u moxom [,
HanpameHune  Che Ha 3aMMMAX TIAPAJII@ALHO BKEVUEHHHX NPUEMHUKOB, AKw
THBHYD, DPEAKTUBHYO W MOJHYO MOUWHOCTY Ha Bxole uemu. PesyabTaTo BH~-

udcnennfl aansears B 7afa.4.3, lua pacuera pocnonssosaTses NOBM, mpo-
rpanma "OCEPI " wnu "WZ ",
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Tadnwruyua 4.1

Bapuanr I 2 3 4 5 6 - 8
Bromson wox L, al12 116 J14aip0l15 41,8/ 1,6]2,0,
Z,owl 35190 1201 0] 100 0 3| 7
Ipwewsue A1 £° 1 0 1-56 68! 0 1604 601 0 | 45
Npnesawn B | £.404]120 | 80 90 { 1601 1301 BO! 50| 35
$°{esalo0 561 -7210 SI1 1 601 0
Npwesor ¢ JZ,0u1 80 1120 1 130 1 904 701 &0} 70} 50
$° 151188 10 661 641 0 | -45] 60

Hopaaok BHIONHERMA HKCTIEPAMEHTA

I, CoBpars ngexTpuueckyo yens no cxeme puc.4.5

e
1 <] 2 o] <]
f

2. NMoouepeanc NofxkaMuas & samumad 4~/ npwemanau AB,C,
YCTaHOBUTL UX NapaveTpw £ 4 ¢’ C NOMOmbY NEPEKAVUATONR NapamMsT-
poB cornacHc sapuasry (ra8n.4.l}. Psaynbraru naMepers#t ¥ vuuucne-
Huft sanucary B Tada.4.2.

ﬂgumeuaﬂue. PexoMeHAyeTCH GUA KAREOTD TPUEMHAKA YCTAHOBATHL
nanpamenme (/- , umcaenno pasoe Z (npu Z < 50 - pawmioa 2Z), u,
MAMEHAR 1I0NM0OKSHKS NepetMouaTenn NapaMeTpos, Aolutshes roka / =1 A
{mpn Zf':fZ Z[, I=2 A). B nafinentoM noaowcH#M nepexAwuATENs 11pape-

puTh yron @. Ta6auua 4.2
pyemux Uamenero Buuiter 40
U, el 7,4 we° | xapaxrep 1Z, Ou { £, Ou} X, O
_ HATPY Kl
A
B
c
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3. loaxanuuTh X 3amIMAM Hl-nz HOCAE[OBATEARLHO COSAHHAHHHE UpW-
essingu B u C (puc.4.5a). Yeranosurs panpsxerwe U =80..,120 B 4 ua-
uepurs 7ok [ , yron camura §as ¢@ , HAUPAKSHWS HA DpUEMHUKAX B ¥
C. PesyabraTy aanucats B T26i.4.3. Hporepurd uamepenus pacusTom,
foA8raA 38JAHHEMM UBMEDBHHO® HAIpDANOHUWE M napaMeTpH NpueMHikor B
HC(Zu & ws Tadn.4.2),

TaGauua 4.3

U, Bli,. o} #°{ 6. Bl &.BY PBr }@ pap 15,84

Hamepero
Buuucneno

4. NomeaouuTs npueMruxy B u C aspanfensHo ¥ 3aKkvmam HI~52
(puc.4.56). Yeranopwrs B yemn tox J cornacHo rads.4.I. Wamepurs
Hanpaxexnue U« yrox capura faa (¢ . Pesynprarum sanucare B Ta6a.
4.4, BunosHuTh PACYET LENW, NONALAR SANAHHLNY MBMEPSHHO® HANDARE-~
nue (ra6n.4.3) ¥ napameTpw npuemnukos B u C (raén.4.2).

Ta6aunya 4.4

HamvepeHo Buusczeno

U,BL 7, a0 @l L Al LA} T A 2o VP Brdd, pap 1SB:A

5. [loAxMOUMTE K 38XUMAM ﬂi‘ﬁz LeNb CO CMEMaHHEM COBNMHOHU2M
npuemsukos A,B,C (puc.4.58). YeraHosurs p uems tox / , saganisi
B ra6n.4.1. [lo usuepennn snavennsm U , [ , @ suuwmcaurs akmip-
Hys P, peakrupnyo § u nomHyo S MOwHOCT4. BenuuuHi, NOAYUeHHHS
AKCTEPUMEHTANBHO .« CONOCTARNTD € PE3YABTATAMI pACUeTa NpessapuTenl-
Horo safauus (radn.4.5).
Tadaurna 4,5

VU, Bl U, pl ¢ P Br}&, pap}S, B-A

I, A

i

Buuncsedo
Hamepeno

Conepxasive oryera

1. lens paGoru.
2. Cxema 3aMeWeHNA LENH CO CMEWAaHHHM COSIMHEHAEM [PUSMHHKOB

W NOJHB PACUET MpPeBAPUTENLHOTO dajaHus (B COOTEETCTBUYM € AaHHLMU
rapuasTa B radn.4.1).
3. OneKTpUUECKAS CXeMa okcrepUMEHTaIbHON yeraHomku (puc.4.5).
4, TaBamiw namepennit u puumenennd (4.2-4.5), pacueTHue dopy-
aw, PacueT ueneft ¢ NOCAERODATENLHHM M NAPAINENBHEM COERMHEHWeM
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TPHEMHUKOD BHIOAHATH, CUMTAN 3ANcHHEMU M3MEpeHHEe HanpameHun (Tadn.
4.3,4.4) # napaverpu npuesmituxos B u T ( 2,  u3 radn.4.2).

5. BerTopHue auarpammi TOKOR YU HAIpAReHd} Aas NOcAEloBATEnbHON
v napannensuoll yenmu.

Houwrponstitie Roitpocu

I. Hax no onurHsM ganHi™ offpefleneHy compoTvbaenus Z , R , X
NPUEMHHRGD M Kak ycTaHOBned Xapakrep Harpy3ku? HauepTure cxemy Bin-
yeHus npuGopPoR IAA QUpeliencHU conpoTHEnenvi nmewnuros? Tocrpoiire
TPEYrONbHUK conpoTURIeHutt, 2. Hax nupagamTes KOMIVIEKCHO® COHPOTHE-
feRMe M KOMIAeKcHAs UpoBogMOcTH? 3. Kak BrpaxaeTcs tionaHoe conpo-
THBNEHUE UEAH C (OCASSOBATENLHEM, HAPANJEILHEM W CMODAHHHM COGAUHO-
HueM npueminxop? 4. SanuumTe 3akod OMa Ang e CHHYCOUAANLHOTG
rors. O. CoopMymupyiire u sanvivre sakcHy Hiupxroda p xoMilrexcHoft
dopme. 6. ilo waxum JopMyzaM BEUMCAFOT AKTHEHYN, PEAKTUBHYD M NOX-
Hyo MomHocTi? Yro ouu xapaxrepusyir? [ocTpoliTe TPeyTOABHMK MOUHO-
creft, 7. Har swpamaaTesn woMmnnexc nomuoft Mommactu? 8, Kax ssmon-
HASTCA GANlHC MOWHOTTeN B LEnsx cuHHycOoHnaiabHoro Toxa? 9. Hakomwm
YCOBHBE 0GO3HAUEHUA AGHGOPOD BARKTPOMATHUTHOR v SAeKTPOAMHEMUUEe-
cKof#t cncrem? Hakosw ux YoTpoleTBO, NPEHIMI DeiiCTeYa ¥ OCHOBHUE
cpoficTra? Hawve anexrpuueckde BEMUUHL MOKHO USMEDATH ¢ TIOMOMLN
aTHx npubopon?

laGoparopHana paSora [.5
WUCCAEJOBAUME PE3OHAHCHHY SBIEHMA B SJELTPAYECLIX LEURX

Leas padoru I)dayueHue AESCHUN PRIOHAHCOB HANMpPsi-~
merul ¥ ToHOD) 2) NpuoGpETEHNe HAPHKOD DACYETA DEJGHAHCHODO pemiMa
H HACTPORNK UENU B. PS3OHAHC.

Odupte crpegenna

PesoHaHcon HasupaerTed TaKOM pexuM DIASKTPUNECKOR ue-
n, cofieprameid MHOYKTUBHOCTH M eMKOCTH, NPU KOTOPOM TOK HA BXOAE
Heny cOBLAZAET NO fase ¢ NPAROROHHE Hanpasensem, [pu pesoHance
P2aKTHEHOE CONPOTMEASHUS UMK DOSKTVRHAM NCOLOMMMOCTL uenu pabHa
Hymo, T.6. QIR UCTOUHMKA IIATEHMA [eilb, HECMOTPA HA Haxnute P Hell
POAKTHBHHX 3J6MBHTOB, BKPMBAJEHTHA AKTHDHOMY compoTumiennn A .
Pe3cHaHC COMPOBOTAASTCA NEPUOZAUECKUM NODEXOLOM JHEDIUE BREHTPA G~
CKOro nona éMKOCTH B gHOPIU0 MArHUIHore nonas AHAYKTV BHOCTH, & OT
HCTOYHMKE  PeAKTH PHASA 3HePrUs i COCOTLATCTBRYIWAN Ei peaxTArHan Mol-
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#ocrb He norpeSnawrca. YacTora, MpM KOTOPOA BoIHMKEET peacHaHc ,
HA3HBABTCH PEACHAHCHOW 4acTOTOH.

Pesonwane HanpaxeHu i naduaerca npu noc—
NEHOBATONLHOM COSAWHEHUN QJIEMEHTOB, O0GJAJAKMMKX MHAYKTHDHOCTBL L.
1 evkocTeb C. [lpocreiluvM npuMepoM ABASBTCH USNb, COASPKANAR MHAYK~
TUBHYD KaTymKy ¢ napamerpaM# A , [ ¥ KOHLEHCATOP C NapamMsTpoM (
(puc.5.13).

_5_2’» R A
Uk -
~1J e .~_C’
&
a)
Puc. 5.1

Peaonanc HANpaxeHUd BO3HUKAET, KOrnAa DPBAKTHBHOS COMPOTHBAE~
H4e LHenu paBHO HyaX

i — 1 ——
X=Xazkem@pl =g =0y mee Xe=Xeo
OTKYAA PE30HAHCHAH 4acToTa O = 1
F .

Hax pMpHO, DEBOHAHC HANDANOHWA MOXHO MOJAYUHTH M3MEHEHWeM WH-
AYKTHEROCTH L » eMEOCTH C KAM YACTOTH NUTAMOId HANDAXSHHA ()= Qﬁ‘f
Coraacto aaxoHy Oma U U

Y ——

ZT VRIy =X )2

llontoe conporumaenne Z , 3aBMCAEEE OT uz(x)c{:'row). npu pe3oHaH-
ce pABHO AKTHBHOMY COMpOTHEAeHAR A M WMeeT MUHMMANBHO BO3IOKHOE
snavenne Z=K , a tox T =U/Z =U/A’ MaKcHMAZIEH d coBnasa-
er no ¢ase ¢ Hanpamenwem [f , 'r.e.

Wp=arc tg =0.

Ha puc.d.16 npusegeqHa BexTOpHAf JMATDAMMA DE3OHAHCHOIO pei-
ma, Tak Kak Npu NOCASAOBATENLHOM COGMMHEHA! TOK ABNAETCA OOUM:M ANA
BCEX YUacTKOD Uenu, MOCTPOeH4E Auarpamuil YAOOHO HauaTh ¢ BeKTOpa
Toka L , 5aTeM OTHOCUTENHHO HETO OPUEHTUPOBATH BEXTOPH Hanpﬁ,xeﬂuw
rexTop Hanpasenun [k onepesaer pekTop Toka Ha yroa ¥ =arcly Xe /R
(ero akrurHas cocrabasiuas Ua comaqaer no (fase ¢ TOKOM, MHHAYK-
tutHas Ui - ouepe)me'r rox Ha 90%), a BEKTOp HANpAKEHAH HA EMKO-

0
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CTH _Z/c oTcTaeT or Toka Ha 90°. Bewropw _L_r/t. i 'L_VL HANpa bIetn
NPOTHBONONORHO APyr' GPyry M B3amielo KOMNEHCHpYyn:T 7. 1P BTOM [pH-
nowenroe « uenn nanpawewwe U =Uk +Up=Ua +li o =Oa=TIR,
S Xp=Xe>R vl =XI=7, =XpI oramyred Gonbile
Hanpaxerua {J Ha samuuax UMK W PEIOHAHC HANPAXEHMH MOKCT NpuBe-
CTH K SHAUATSNLHUM NEePSHanpAReHinAt Ha PealTUBHLX DACMCHTAX Lenu,
ECHACUCTRAC Uero BOSMORSH 1pofoii u3oanuuu. (o oToi npuunHe peaonaHc
HANPARGHUE B DIGKTPUUECKMX Uenax (CHALHOTOUNMHX) HeXenaTenex.
PeaxTurHan MOLHOCTH LQIM NMpd PeSOHAHCE PaBHA Ryno, XOTH MHLyK-
mpnan @4 u emxocrHas ¢ MOWHOCTH MOTYT uMeTb BechMa GOoAbmyn

BETAUMHY Q=0-4, =x,1° -XeI? =0,

2

Aktushas Mowsocts = RI” uweer makcumanmsoe auausuue, uro
0OBACHASTCA MAKCHMAJIBHEM TOKOM IIpH peasHaHce.

Pe3oHanc HanpAReHMH MIDOKO NPUMEHAGBTCA P PANMOTOXHUKRG U TOX-
HAKE CBA3HU.,

Pesonanc TO0OKOB BO3NOXEH B NapamiebHoO} BIGKTpH-
UECKOH UEMH, BETBH KOTOPON CONSPAAT MHAYKTUERME N EMKOCTHHE JJ6—
MEHTH. B KauecTre npuMepa pacCcMOTDHM Ligllb, OfHE UG BOTEeH KoTOpOH
MMeeT KATyWKY WHAYKTHBHOCTH ¢ napaverpamn K , 4 , a gpyraa -
wongencarop C (puc.5.2al.

g
¢ SRS, .. J— b. -

a)

Puc. 5.2
JCAUICM PEEOHAHCA TOKOB ABAASTCA PABEHCTBO RHAYVKTUFRHOIL 5.:
4 eMKOCTHO# 5/ NpapoAUMOCTE i

3
5[. = ()C nin "”‘-"?’*‘“‘(—L)““Bé“‘“,“‘ =
ﬁk + (CL)}"L)D
N 7
Tarna PeAUTHRHA NDOFOZUMOCTL U t’ ‘),

RET BHS . PENSHAMT TOROR PONHO NOAE T Sy SRy K-
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TUBHOCTH, EMKOCLH, AXPUBHOIO CONPOTUDICHHMA WAW UACTOTH IPUROREHHO-
r0 HANDAKSHAR,

Pewas nocseunse ypasdemvie orTHocurenasso Jo  , nomyuum cre-
AY¥Se PHpaXeHde AR pesOH&HCHOW UACTOTH:

P , 2
O)szz,.__ o _LZQ_;_:___/_?_.Z = o Z/C’P .
c 4/C L4/c
B naeantHoM cnyuse, xorga £=0, POBOHANC "4 YacTOTa panHa
uacTOTe CEBOBOAHEX KoAefauull KORTYPa CGlo .
Ha ocHovanus saxcia Ova

I =U/z =yl =Y9*+(4-8) -U.

flpu p neaoaauc%, NCAHAR NPOTOAMMOCTL Lenmu L/ pasHa akYHEHON i1pOBOAMMO~
et g= =50 F i ¥ UMEST MUHAMATLIOE 3HaueHHs j‘ 9 , cae-
JoBaTensHo, obuui Tox remu = yU =q U rawxe munumanen u conna-
fAaeT no ¢galse c HampakeHueM, T.e.

¢ = arc 5‘ A =0,

Ha pue.5.26 npuvegeHa nemopﬂaﬂ OUArDaMMa JUIS Pe3OHAHCHOTO
pexuva. Tax Kak HAmDAXOHWE Ha 38KUMAX DaPAAAENbHNX DOTSEft OfMHAKO~
B0, TO NOCTDOGHHE AMATDAMME YHOGHO HAusTh C PeXTOpa Hanp.cmeuuﬂ lf
EuxocTHu#t Tox Zp  onepemaeT no Jase Haupnmeuna Ha 90 s 8 TOK K&~-
TyURY :'[K OTCTAST OT HANpA¥eHus Ha yron P =ar( tg /p O0mu#t
tox yenu J =L+ T, . Mnayrovenan coc'"amnwew TOKA KATYWKH
J, w emkocraui rox J, pardu N0 BesMuMHE M NPOTURONONOKHN MO fa-
3¢, MOATOMY EIAUMHO KOMACHCHPYWTCA. PeaxTAPHas COCTABNAKNAA TOKA
uenu _Z' =7, -Ic =0, v obuuit Tox memu J pated aKTMBHOR cocTap-
AnoUe roKa T=Ix =qU )

Bem 6, =@>9 vro L=60U=I.=8. oxaxyrcs Gomue
ofuwero Toia uenu J .

PeakrvrHas MOWHOCTH LENX fIpH Pe30HAHCE paBHa HYJO

Q =0L"Qc =502'55U2=0

A aKTYBHAH MOWHOCTD P 9U NpH 13! BHEHUM @MKOCTH COXPAHAGTCA He-
ABMEHHOR, TaK Kak =const | g =coast.

Ye30HaHC TOKOB uMpoxo nyanHH(’TLH ‘B PRAMOTEXHAKE, TEXHUKE CBA-
DH, WSMePATENBHOR TexHike, ABTOMATARS. iloDbmeHue KOaQQuUUMeHTA MO
HOCTY [PAeMHITKOE M@PeMENHODO TCKA [IyTeM NapajiNeAbHoro NOARIOISHUR
®OHJIEHCATOPOB NPEACTAEAACT COACI MeponpuaTHe, B Pe3yabTarPe KOTOpO-
I AOCTUrASTCA pe3OHAHC TOKOR.
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[lpepraprTensioe 3ajaHHe K DHCIEDAMEHTY
flp 3anaHHEX BapWaHTOM B Ta6i.5.] HampaxeHuu ucrowiuka I
(uacToTa HanpakeHus f =50 I'u), axrardon conporusnenus A= Lo +K«
M WHIOYKPHEHOCTH 4 ¢
1} paccuurars emxocTs Cp, HEOOXOMMMYW LAH HACTPOMKA Lead pucC.
5.3 ® pesoHanc HNPARSINE; ONpPEAenuT TOK L npu peocoHance, nan-
paneiiun Uk u Up , aktHeHyo P, peaxtuiayw 4 =@, - &¢ MG~
HOCTH ¥ KOadgMLUenT MOWHOCTH Lend. PeayiabraTamu DacueroB 3aNOAHUTH
eTpory Tatn.5.2 (npn C=Cp};
2) paccuutaTn eMKOCTh Cp, HEOOXOMMMYO [JIfi HACTPOMKA LENU pUC.
5.4 B DG3OHAHC TOKOB, BHWUHCAMTE 5 DPOBOHAHCHOM némuMe Tows L I .lc
MowHoeT! P oy G =Q, - Re 5 x03EAUASHT MOLHOCTH. ParueTanM 3Ha-

UEHUAMU BATI0JHNTE CTPOKY 7T ati:x .3 (ans C—C/o).
Fadnruuna BJ.1

Bapuanr I 2 3 4 3 ) 7 8
Pesonanc 1 2Bl 40 150 160 | 40 )50 [40 |50 {50
wanprwenny |A:0u1 25 132,50 40 | 30 135 {36 140 [37.5
’ L.ﬂi 0.48

Posonane Bl 170 | 150 | 170 } 150 ) 3170 | 150 |} 170 | 150
rOKOB Powi 45 |45 {35 | 55 |36 §36 145 |45

£, T} 0,358 0,266

[lopsfok PunonHerus sKcnepmumsHTa
I. Co6pary anexrpuueckyno lienb 10 cxeme puc.d.d

”

Re A%

~220 | @

& ¢

'S

Puc. 5.8

2. YeraHopdTbh HA BXOJAE LienH HaNpAxeHUe &/ cornacho DAPUEHTY
3a[aHUA L7 peacHanca HanpmieHuit. HaMeHAR eMmxocTh KOHIGHCATOPOS,
MONYUUTH POBOHAHC HANPMKEHWH (ipu BTOM noxasauue gasomerpa ¥ =0).
Per‘ynupyﬁ conpoTUBIEHUE PEOCTATA /?p » YCTAHOBHUTH TOK Z s patHHR
pacuerHoMy B Tabn.5.2 npu C=Cp. CparduTs HanpareHus Ue n Zf
¢ pacueTHEMY 3HAuernusmy, llocae aTOrO mpouasecT# TPU UIMEDPEHUA TIDH
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C<(p « Tpn nswepenus npu C >(p . PeayabTaTh H3wEDSHMH 3anMcaTh
B Ta61.5.2.

3, llo peaynbTaraw u3MepeHAN paccunTaTH ¥ danucaTs B Tasa.b.2
aHTHBHYO MomgocTh P, awrusiyn (Jx n pesxTBHyD U  cocraerangue
HanpaAeHUA Us PEAKTABHYF MOIHOCTD A=Q-4c , ewrocts voHgeH-
caropor C.

Tadaunnpa 5.2

—

Hawepero Buuncneno
U.Bl 7 Al Un Bl Ve Bl ¥ |tos® fp,BrilaB|lL,B| K. paplC,uxd

C<Cp
C=Cp‘
¢ >C,

4. NocTpours B Macmrade nPe BROKTODHUG AMAIDAMMH AAA CAYYASB:
C<Cpn Culyp . Ha auarpamsax noxsoass Bexrop Toka I K PeKTOPH Han-
PARSHHA ngﬂgﬁéjé%,lé.

5. liocrpours coevwemenuus rpajuxm 3asucimocred J, I/,_'I/t’tp=f((;}_

6. c::dpai'n SASKTPUYSCHYD §eflh NO cxeme puc.d.4. )

&
&
Re
~220 PiV) A
' +
U dx Re I,
L
@
Puc. 5.4

7. Yorenssurs Ha sxoge uemn Hanparswte U COTHACHO pApUanTY
J8NAWUA ABA PESoraHca roror (Pasn.5.1). Peryaupys ronpoTiescuue
peoctera Kp npw eTxavvemson GsTapse HOHHSHCATOPCE, WCTANOTHTE TOXK
Ix » paminfl pacuemmeny (2a61.5.3). Wuckan euwocTs G, ROMY'MTS Do~
aonauc Tovos {opn atom ¥ =0), Canncramuts toxw I u L o pacuer-

HuMK BnadednsMt B Ta62.5.3. lpoanrecrt Tpn aasepstwa mat © < Cpm
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Tpu uameperus npu C 2> Cp , pedyabTaTu saicats b Taon.5,3.
Tadnuya 5.3

i 3mepero BiuieneHo
U BlIgA | T2 0] T3 Al £° |cos{P, Br Qegap depap @nap{C ud

C<CP
C=(p

C>c,

v !

8. llo peayavraram uamepenuldl paccuuraTh M sanicars B Tadn.5.d
AKTHBHYO MOMMOCTh P, DBakTHRHME MOWHOCTH Q‘, Qc, @=8.-Qc
U eMxocTb KoHgeHcaropom C.

9. llocrpours B macmrate [Be BOKTOPHWE AUArPaMMH AN CRyYBOB:
C<Cp u C=Cp . Ha nuarpammax nokasats mrexrTopu Hanpasenus ¢/ u
roko8 In=TpiT¢=1s, Iy. ,

I0. MocTpours cobmemenHue rpapuku dapucuocred Z, COS‘P, 0=f(C‘),

Conepxanve oryera

1. Henb paGoru.

R, (xemu 2JIOKTPHYECKHX LENOR JJA HCCHEAOBAHHA DPO3OHAHCOR
(puc.5.3, 5.4).

3. Mcxospine pansHe w NONHNH pacuer NpeapapiTenbHOr0 384AaHKA
K BKCIEPUMEHTY .

4. Ta6naun cwuvcneRuit ¥ MIMEPEHAN, UYETLPe BEKTOPHHS RABIDaMMM.

5. lpapuxs sasdcusocren £, U, Up s l/’;f{C)AJm nocAsAo DA~
tensiol uend w I (0S¢ .0=/‘(C) 445 Napaniersdodl uenu.

6. BuboaM 08 sHepraTHUECKAX Npoueccax M O lPAKTUUSCKOM MCHOAb~
30BAHUM PEIOHAHCOD B TGXHHKE.

HonTponbHLie BONPOCH

1. {axoBH yCHOBMA BOSHAKHOBOHMA pe3cHanca Hanpskeddf (Tokos)
M KaK ere MoxHo noayudTs? 2. [lo KauM fpu3HaKaM MOKHO ydeuThbes,
uro B USNY HacTynui pesoHanc Hanpsxenu#t (Toxos)? 3. [Jlomxuu A
6uTb parHw npH peaodance nanpawenun Ug u UL ?
4. Kax uaMensares vok / u wogHocTh P, ecai ® nociejoparenbHol ue-
Mil, HACTPOEHHO! B DESOHAHC, yRenAuMTh conporurrede R b apa pa-
3a? 5. lax nuamensrca momHocty P u § 6 nocnepoparensiod (napan-
JEALHOR) nemt, ecad NOC.AC Haclpolikd B pes3onane yBEAMUWTb 4acTOTy
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uetounaka? 6, CocpanaTes aM B uensx puc.o.3, D.4 pesonaic, ecau
00CAe HACTPONKHE B PE3OHAHC YEOJM™MITE CONPGTHBISHIE R o 7, Hak
CTPUATCA TEeKTODHLE Aualpaudi A kicclenoeasdnx nenefi? 8. Hakde
DHEPreTHYECKUE AEIEHAA NPUCXOART nps pesonamcax? 9. Jaire ana-
i sasucusocred £, U, U, ¢ =f(C); I, wsp, § =f£().

10. daroE0 npakTMUECKOE KCNOJAB30EBAHUE DEOOHAHCHHX ARIEHUR B TEXHU-
ke? I, Haxosw ycrpolicTeo, NPHHUMEO LKEACTBUA M ychORHpe ofo3HAUE-
KUE TIPUGOpOB 2ASKTDOMACHATHON ¥ BNEKTPOAKARMAUBCKOL CHCTEM?

Jadoparocprea pabora 1.8
HOMIECALNR PRAKTUBHOR TOTHOCTH

T

82 b paodo T MCCASAQE3IANS BAUAUAR KOMISHCALMY PBAK-
TUEHON MOUMOSTA NOTpelnieds SACKTPOIHEPTHN HA TeXHUKO-OKOHOMAUS-
CIIl: [GKaBAYeNd 3ieKTyonepeaaum.
Csuzie crenedsn

BoabU#HCTES COTpEUGHHYR N0Te0UTENR) 96 KTPOOHIDIMM Ne peMet—
HOTO TOKA #aARAMYy C SKTMLHO MOGHOCTBY P moTpeGaseT U3 ceTH Deak-
ushye CIEZysTHRAyR) wosdoeTs &, . 9T0 00YCROBIZHO TEM, uTw
AT POAPUTGTEMN , TPRACLUPUATODH ¥ ZPYyPde APUEeMHARA COH8P¥aT 05~
MOTKY , CPEIZEHEE C H(ipGMEHHEIM’A MaUHHTHEMI NTONAMK, T.€ ., GONANMC 8K= )
THBHOIO CONPOTAERLEHUR OSN4AaNT YHIYKTUBHOCTHO.

doTepy anrTucHOl HOUKSCTA b AdHKM srexTpouspemaun (J3tl), aurawn-
el NoTPESHTEAL ¥ MMEDYSY CONPOTHRISHUS k},

2 pz 2
= A}.ZTF + 4;.!2” .

V= R {==A;~£LT p
LP=R "=k a.

Uz 9TOTO RUpAKEHUA TAPHO, UTQ NOTEDM AKTUBHOH MOWHOCTH B FA-—
HAZA MOWHO [ABZLAMTb HA JUPE COCTAWIAOUUE: ACTEPN 0T fepcians ak-
PHTHON WMOGHOCTM P 4 novepu oT nepegaud peaktumsicl wowtocrs £ .
Orromensie 0 = 2374;9 HAJRIBAOY KOO DIVIMEHTOM [eaKTHDHOR MOLHOCTI
( Co5p=AYS - konidirment =KTATHAY MOmHOLTH) . EoTeeTBenRNi Z;a ®
DEOMRUIERHYK MpeAnprATAR (523 YoTadonKd CHELUAIbHEX KOL!HGHCM;.)_VIO—
UUX YCTPSACTE) OSwUHO HAXQAATCH B TpelsRax fg/sﬁ =0,7...1, T.e.
DOSKTUBHAR MOMHOCTE cocTarareT oT Y0 ao {00 % axrurson. Creyoda-
TEIBHO, 50ABUCE ACTPESIEHUE PearTUTHOH MOWHOUTH CYMECTEEHHO MOBu-~
wae? ngTepu B ATAGEIX CeTHX M y,T;OpO‘Kd.é'i’ nepesnauy 9AEKTPosHe P~
Y noTpesuTenn.

KpoMe Toro, 3arpyRxn resepatopos, Tpanchopuaroper o AN peax-
TAVHOR MCWHOCT b TPeGytT O LrueHU YCUAHO BARHHOW MOWHOCTY redspa-
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TOPOB U TpaHcHOpMATOPOR, & Tax¥e ceverda nporogor J3ll. Ieneparo-
pet ¥ TpaHcopMaroOpH JAcCUMTHDART Wa OlpeleNeHHul HouMHARLHEA TOK
Zyw v Howvnanphyo MOWHOCTh. Sww = Uicw* licn , npesumaTs KoTOpuE
venban:  Sow? S=NPTFQ7T | Npu fanrod aTHEdAGH MOLHOCTH NOTpE-
6urena P vospacranue &  TpeyeT yCTaHOBKM DEHEPATOPOD X TPEHC=
$opMATOPOT 6ONBWEH HOMMHANLHOR MomHOCTM  Sww 1t coopysenus JOI o
Gonblieit nPONyCcKHO crnocefHocToD (BoabuuM ceuznueM nporojor). B pe-
3YNbTATE KAMHTAABHNE 34TPATH Ha COOQRYKERUE 3IeKTPOCTaHImMiA, Ppaxc-—
gopMaTopHyx nodcraHuait ¥ JIO, a Taige Texyuwe pacxoLu H€a ux oGcay-
mupaniue poapacrant. [lonHan My yacTHUHAA PABILPY3KA BASKTPOCTaHIMMA
u B or peaxkTHRHGN MOWHOCTH CYUSCTBEHHO MOLLMUAST 3KOHOMMUHOCTH
CHCTEM SIEKTDPOCHAOKEHUA,

MoTpetneHne PearTUEHIN MOLHOCTH CHUHAKT C TNOMUMbO OPraHvulank-
OHHO~TEXHUUECKUX MEPONPUATHIt ¥ NyTei KOMNEeHCALUM PeaKTHoHON Mom-
HOCTH .

K opraHn3audOHHO~TEXHAYESCKUM MEPONPUATUAM QTHOCATCH:

a) ynopALoueHHe TeXHOJIOFWUECKMX IPOUECCOB C L@AbW N0 BHISHHSA
3arpysKd OGOPYAOEAHAA M GCUHXDOHHWX APUP&TENEH, Tax KAk Mpd Mayioi
sarpysxe xoadPUUMEHT PEAKTUDHOA MOWHOCTH fy;‘ﬂ=0/ 2 peaKo
pospacraet;

6) 3aMeHa Maj03ArDYKSHHWX ACHHXDPOMHLX Ampdrareselt # rpaHcgop~
MaTOPOB ARUraTelaMd ¥ TpaHcfopMaTOpaMd MEHLIER MOWGHOCTH]

B} OrpaHuyeHve Bpemenn padoTu ABHTaTenell B DeXMME XDJIOCTIrQ
X0R8;

r) npuveHeHue, PAe 3TO BO3MOKHO, BMECTO ACHHKPOHHHX ABUIaTE-
Nel cuHxpomunx, paSoramux ¢ (OS® , Bakakan x 1, auGo ¢ noTped-~
JIEHNEM eMMOCTHOR MOXHOCTH.

Kax npaBuno, OofduX OPraH¥3aUUOHHO-TOXHHUECKHX MEPONpHATHH OKa-
SHPAeTCA HEAOCTATOUHO M faibHeluee cHUXeHAe & OCYWSCTBAADT NyTAM
KOMIEHCAIMK YACTH VAM BCER PeaKTUBHOW MOWHOCTH norpedurensn. Aan
JTOrO NAPANAENbHO AOTPESATENN NOAKM0UaRT $aTapsd xoHgeHcarnpos (BIH)
WIM CUHXDOHHKWE gpuratenu, padorawgue B pewiMe noTpefaequs eMKOCT~
Hol moupoctn {pnc.6.Ia),

Toxt norpeburesns _J, vMeoT AKTHOHYR Jo v wsgyweusiyn f co-
cratsaonue {puc.8.1), MogxawoueHre BK npueoint K noamnneHin eMKOCTHO-
PO TOKa _L , ROTODH! KOMIEHCMDYET PEaKTUBHY®D cocTaBnAwiy® Toxa J
B nMHUWM RO pemkiumRm = [ -l

JuHORUD 3TO DPABUHCTBO Ha U , noayuum yparsenue 4is souHocTel

Q=0 - i Q+ &= 4.
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a) J)

Pae. 6.1

ilocneatee TUOTHOWEHIE O3HauaeT, UTO PEHEPATOD, PLPaGATHDAKUMH
peskTUTHYD MOounueTe &, u DY Mowmpoctby . COUMECTHO ROKEHBALT
LeaKTUDHYD MOUNOCTD HOTpeOuTean ), . Cnejjoearensdo, BK uo cymecr-
Py ARBLAETCA MeCThoM MCTOUHUKOM poakTUBHOR MOWHOCTH.

SusuuecKoe OOhLoHEHKE PONY RORZeHCaTOpOs b upouscce XOMaoHCa-
LY PRAKTIWEHON MOWHOGIY COCUNAT B CresyoueM. [CHepHponaHMe M NotT-
pebieHine PeaxkTHEHON MOLHOCTY DPeACTADAAST NEPUCHAUBCRIT oUMeH HHep-
THCH MRAY ACTOUNMHOM ¥ DoTpefiutenes. Evzocrb woraeHeatopon C m
MHAYETHEROCTD nofpebirean L ofpasywr KopeSareistinft koutyp (pic.
6.1a), B KOTOpoM ceywecTPiferTcs ofuweH sHepruedl sexly C w L . lou-
HUMaA HA cefA OCHOEPHYMW UACThH YKA3IZHKIIC KoA80aTALHOI0 npouecea,
BY padrpyxset ot Hero rereparop ¥ JOL,

UsrecooSpaanas crefeHb XoMAeHsall™ PeAKTAEHON MOWHOCTM onps-
DEAATTCA DHOHOMMUBCKAMY COOSpamensavs. Jas nefoabDux TenpuaTHit
YACTO SROHOMMUACKY BHIOAHS NOJHAA KOMNE:HCALMR PeaxTVibHoll HOnHoCTH
(A=R , @=0, lyy=20)

Momioers BH, neo3xopitian AAR AOMOSHCAIM PEANTUBHONR MOWHOCTH,
onpeseaseTCa 1no dopuyss a'c=ﬁ,,-4'=ﬂ(tdv,ﬂ,,_ —;;W) ,
rae P - akTardag MOmHOoCTH ot peduTent:

an - @CTeCTREHHAS peax{'mma,ﬂ MOIHOCTH \'Z“JT{JG!SWPGJH!;
£ - 3afaMHoe “HaucHuE peakTHENO] MOIHOCTA, nOCTYNameh u3
IneProcvcTeMy;
@%:@‘f’ ecTeCTHEENM) U TPeSyeMuit KoaffulueHTH PEAKTXLHON MOTHOCI

ﬁpegnapurenbnoe a31a4le K JXCUHCPUMEHTY

Nlpuamunk paeKTPOSHEPrM HUMAET NOAHGE SOMPOTHENCHAZ Za =70 Ou,

; N =2,05 (¢ 64"} 4 wow
roodQuuMeHT peakTHmdell Mowdocrn FPh =&,0 H =040 A kom~
NEHCAMU PRARTATON MOSHOCTY UPHEMHNK? Tapaae1eho 8vy brIouena
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Garapes rouueHcatopes C (pue.B6.2).

OupegeamTs # samucaTs © Tabn.8.3 akTaauyo P o peak™HEHyD s
MOTHOCTH DPUEMHMKA TIDY HaDAXeHWw: Ha ero sawudax [ , a maxwe
MOWHOCTb JaTapey KOHAEHCATIPOR &?c?P(tyf,,-z‘;f,)’Heomouwwyn I2A ROJYEHHA
3aABHHOT'O TAPUAHTOM KO3PPMUYEHTE POBKTAPHOW MOUHOCTH 5796

{ra6n.6.1}.
Tagsnunga 6,1
Bapuaut I 2 3 4 5) &) 7 8.
Vo . B [120 Yol 100 1o0 ] is0 [ 4i0 S 140
1%, 0,4. 107 0.1 1 6,31 0,8 2,2 3,5 0,8
2 2:,8 1 3,01 57 118,712,011 11,34 26,61 38,7

llopafox eemoaHedHns sxene puMenTa

I. Co%paTh 2a8KTPAUECKY LENb MO cxeMe puc.h,2.

AN & X
@ - p(P Y\ ) "
i { s |
5 @3

~200E o pu2

Puc. 6.2

2. YeTaHORUTL HA aamumax NOTpeburens Hanpaxewis Uz corzacko
papuadHTy B Taba.6.1 ¥ nognepkMeaTh €F0 HEUSMOHHEM NDY BCEX MaMEpe-
Hegx. Waveraa emxooTh C 6aTaped KOHNEHCATOpOn OT Hyad A0 HAXG0Jb-

Wero 3HAuUEHNA, MOMEDATH REJMUMHL, YKasaHHWe B Taén.G.2.
Tadasuuna 6.2

G, sl U ¥ L AY oA VL Aoy cosy

3. BumoamuTh JKCTEpAMEHTANBHYI NPOBEPKY NPOIBApHTENbHOIG 34~
naxns, llo peayavtaraw uamepewud npu . =0 (vadn.6.2) paccuurars
¥ 3anKeaTb b TASH.5.3 okcnepuMeHTAlBHEE ASHHES NpueMuka Z, , @
Lo , A . Q» . UsucHss emcocTh GaTAPE KOHASHCATODOR, 40DECTH
KO3 hPULHEHT peaxT BHOA MONMHOCTH % A0 3HaueHng, SalAHHOrC B
7a6a.6.1. OnpegennTh MOWHOCTD Q=UL ¥ CPABHWTHL 08 C HAJNSH-
HORt B npensapurensHoM pacuere (ragn.$.3).
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Tagnuua 6.3
4 Zn,0v @) 19 Va B, Br 04‘_5:-1? W Ve , BAp
Pacuer 70 640 12,05
OKCNEPUMEHT |

4, Ha ocropaHuu naHHuX Tan.B.R BruMCAuTh ¥ 3anucaTs B Tabl.

6.4 aKTHEHYO MOTHOCTHL B KOHUE MAMHHK Pz=’ U Lcosg, s AKTHEBHYD
MomHocTh b Hauare qmun A = U [,COS% |, norepm mommwocrnaP<#4
HIA @ , MoTepw HampaxeHusiV-0-l, peaktMBHYD MOUMOCTE B KOMLE JMHUM
&= Uiy Sings , momtocTs Gatapest xoMaeHcarnpob@-iL, emxocTs Ga-
Tapey KpHuaeHcaropop € =éjzir~
Tasanya 6.4

B, Brl A, BeldP, Byl 4 AV, B 1 & ,vap | & ,eap] C, uxd

5. Moerpours gopMemenHHe rpaduiit BasscuMocrTed

L,al, aB ), 0y, Q=F(QfGh),
rie G PE&XTANIAS MONHOCTb HOTpeBSUTeNs, parHAjn BHAueHUD 6?‘,
mon (e =0;
% - OTENeHDL KOoMNEHKCAlH peax'mnﬂoﬁ MOmHOCTH,
6. Ha ocHoBaHun panHux Taén.b.2 nNOcTROWT: B Macurafe BeKTop~
Hhd AKATPaMME HaANpAXeHU)! ¥ TokoB 14 TPOX ONWTOB: ABYX KpalHux #
GRACI'Y UDOMEXYyTOUHOrO.

Conepmans dfuera

I, Uens paBoru.
2, Pesuor npepapuTeAbHOrs JamgaHus,
3. Cxema ncerepopaHHO! DREKTPUUECKOH ifenu.
. Talmums nameperui # BuuECAeHU.
. T'paduxu aapmcumocreit.
. Tpy mexTopHue RUArpaMAH.
7. Buboan 0 BrMAHEM KOMHOeHCApM peakTHeHoil MomHOCTH HE TexHlt-
RO-NRQHOMHUBCHUE NMOKA3ATOMM JAERTPONCPERAYA.

G o

HrPpoasHIiTe LONDOCH

1. Yro npepcrapanst coGoft kesdduuuenr peaxrHedofl MompocTA?
2. Kautte orpruaTeNbHNE TIOC/ASACTONA BHOHBAST ilepejaus norpebuUrenn
pespTieHO MOMHOCTH 43 DHeprocuereMy? 3, Hasomure opranuaaimod-
HO-TEXHAYECKNE MBPONDHUATHSA, CHMRAKEIE NOTDEGNEHME PeanTHBHON Mom-
Hocrs. 4, Kak ocymecrsaseTca xoMneHcauus peaxrTusHofl MomHocTH?
5. Hakcoa ueneconpasHas CcTenens KOMueHCAlMM peautuntod MomHocTH?
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S. B ueM COCTOMT (M3MUECKAA CYWHOCTD KOMIGHCAlMY PEAKTHEHOH MOuHo-
cTY ¢ nomMombX Garapelt KolgeHcaropon?

Jadoparopuag pabora 1.7
HCCAEIOBAKUE TPEXQATILX LENEA

lens padoru: ucyusHHo o0coSeHnoCTol PaBeTh usTipex—
¥ TPEXTIPOBOUHMX TPEXJE3HLX LeN3d LU COBAUHeHMK MDUSHHIKOB 31e330H
A TPEYTOJBHIKOM,
O6wste cecnenus

Tpexdesuolft yenbw HadHBART COBOKYTHOCTE TPeX
ANSKTDUUSCKUX IETelt, B KOTOPwX JeillcTBynT cutiycougansHue JIC oauna-
KOBO# WACTOTH Y AMILAMTYLH, HO CHEBMHYTHE o $a3e 0448 OTHOCUTONELHO
Apyrofi Ha 1/3 napuoga.

Onnny U5 npexmymac?s TPeXdasHEX LENed ABNAGTCA BO3MOXHOCTD HO-
JIYUEHUA ABYX 9KCIAYaTAUHOHHLKX HanpaxeHni (QazsHoros u auHepHoro), or-
AMYABRNXCA Apyr or apyra L) pa3. 370 NO3BOAAST NPUMEHATH LA TPeX-
fasHHX NPUEMHWKOB [P CXESMH COPNMHEHAs: 3 B e 3 4 a (pre.7.la) ¥
rpeyroabnuk (puc.?.16).

[lpuernuxu coenHALTCA 3BE3MOR B TOM CAyu28, KOTAA dX HOMMHANb-
HOe HanpaxeHite pasHo GasHomy HANPAKGHMD HCTOUHHKA. HuliTpanbHAR TOY~
KA MpPUENHMKA 7T MOKET COGJMHATHCR C NOMOWbO yeTreprore (HeilrpansHo-
T0) MpoOBOJA € HEWTPANbHOM TOUKOW TEHEPATopA N . Takag TpexdasHan
Lenb NOJYUMAA HA3RIHAE YeTHpe«NpoBoaiol. OHa npumeHReTCA And NUTa-
Hufd HECHUNMMSTPUUHLX NMPUeMHUKOB, HelTpasihiuil NpOBOA CAYMUT fANA BHPAB-
HHBAHWA DAIHEX HANPFMSHUY NpuemHuxa. Brarofiapa oMy MSMeHeHua Har-
pyaku B andoi u3 $as NpuUeMHUKA HPHEGOUT K HIMEHEHHK TOKOB® TOJbLKO B
JAHHOR dase u B HEHTPANLHOM Npoeoge, & B Apyrux dasax pexum He Us-
MeHAeTefl .

Lo a

a) Puc. 7.1
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{lpn coeguHenun NpPMeMHUKOR 3R3R0R (A3HKE TOKW DARHY COOTROT-
CTRYXRMM JIMHE AHEM TOKAaM!: }§;=J; . o nepeomy aakony Hupxroda rok
HENTPANBHOTG NPORONA PAREH recMeTpuueckoft cymms PasHHX TOKOSB.

Iy=JotIgvl.

Juvefiupe HANDAREHWA ONPENSNRNTCA TeoMeTpuuecKoi padHOCTBD co-

OTRETCTBYOUM X HA3HBX HanpAareHuR :
Ung=3Up~Up; Usge= Us=Ue ' Upq= Yo Va.

Ilpu w#annumn HeltTpaneHOre HpoBoRa Up = Q&/‘14?. Bexropuas puarpam-

Ma dasHEY B adHeUHHX HAMPARSHUR B 3TOM cnyuae ADUBSfieHa HA DPUC.

7.2a,

B ueTwpexnpoponuafl uenltt pasw NpueMHIKA padoTanT He3aEMCUMO
Ipyr or gpyra M da’Hre TOxM onpelensamTed no zakoHy Owva uepes coor--
BETCTRYOMUE DatHHE HANDAREHUA M conpoTHBRenda fad

- o fgano
e ol gLl UpeV . g e’
=a Za - Za 1oda T 535 - gg ro=¢ :zc Zc
BerTopuan guarpavva TOKOPB NOKA3AHA Ha pue.7.Ra.

Puc. 7.2

B cayuse cummerpuumoh Harpysku (Z,=Z5=Z¢) BasHwe Toxu Gy-
LYT PaFHH [0 FeRMuMse M CHPMHYTH N0 dase Ha yron L20°, W Tox ©
He#TpanbHom nporome orcyrersyer ( Jp o fg 4 . 20V, Cnenoparenbiy,
TIPH CUMMETPHUHOU Harpysxe HagosHOCTH D pToM npnLole ovnagact, Rxﬁ
MUTAHUA CUMMETDUUHEK NLHEMHUKOP TIPUMEHRETER CxeMa 6ed !elirpaabHoro
nporona (Tpexnponohs’ neas).

Iipy HeCHMMETDHUHOM pemiMe B TPEXHPOROJHGH HSIH HIMEHHTCH ha3~
HHe TOKM, Tak KaK LOMMHO BLNONHATHCA pabeHcrEo Jo +Jg + 1 =0 .
Hamenene dasntix TOKeR nopneuer 3a cofof UaMeuowwe damMNX Hanpaxe-
HUl (poucXOMMT nepekoe gaskux HanpRReNn rpuemsmEa). Memny Hedr-
panpHuMK Toukemy /i ¥ N noseasercs HATIPDAREHRE cMmereHUs HelTpanu
Unn #0, xoTopoe PRCCUMTHBAGT N0 METOLY LBEYX Y3NOR:
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o Yall v Yo llp + Yo U
Ypn = TS
Ya + Y “‘_yc

~

rae Ua, Us Y - q)aauue HAlPAKEHUA IOHELATAPA;

= 1 . o )
=5 = - KOMIIEKCHH® MpOBOKUMOCTH A3 NPUEMHMKA.
Yo© 7, Y47 7,, Y™ 2. posoR bas e

Qaaube Haﬂpnmeuun NPUEMHUKOB H&XOLAT HA OCHOBAHWM BTCPOr0 3a-
icHa Hupxroga:
5/ Lﬁ ﬂM ; </ Yo~ law ; Y% :4§é"égw
Touu onpenensapt no saxoHy Oma
Y,

Ja::Uﬂ "'-Z-J:'.%/‘IJC::’E‘

flo cxeMe Tpey r(‘lo A bHUMKS COSAMMALTCA NPHEMHUKH, HO~
MMHANDBHOE HAMPAKEHWE KOTODWX DPARHO JMHEHHOMY HANDAKEHMO UCTOUHWKAE,
[Tou aTom Kaxpas fasa NPUEMHUMKA OKA3LERAETCA NCAKNOUEHHOR K AHHENHO~-
My HanpaxeHub reneparcpa (puc.7.16), T.e. {asHWe HANDAXKECHWA NpAEM-
HUKA DABHH JMHEHRHOMY HABNpAKeHWD Kerouduka Up = U .

Tay KaK NMHBAHLE HANDAREHAA UCTOUHWKA MPAKTMUGCKH HE M3MEHA-
©TCH, TO Kaxgad }ada NpHEMHUKA PafoTaeT HelABUCUMO APYr OT Apyra
¥ TPOYTONLHUKOM COSAMHADT KAK CHMMBTPHUHYD, TAK H HECUMMETDUUHYW
Harpyaxu.

3andcas (asHES HanpAREHUA NPUEMHUMKA B KoMIaekcholt dopme (pHe.

7-3) - '/;’a‘ Y 13
Yot =Un 5 Ys.=Une g ) Yeg = Uy 677,
$asHue TOKM Haxonar no sakoHy Oma: .
7,oYet _ U o 1 - Use _ Use? Yea . U&7
- Zas

o

2“;5 )y 2bc T Z&" 7&:- » =ca - F Zca

JuHeliHue TOKY¥ oNpOneRANTCA N0 NepBOMy 3aKkoHy Kupxroda has y3-
nos 4, 5 n¢C (pue.7.16) kak reomerpHueckas PA3HOCTL COOTBOTET-
pyodx $asHux TOKOB

I Iad “dea s !0" féc 4ag ) [ “dea- -'zé‘c

Ilpw cummeTpUuHON Harpysxe Toku B $a3ax NPUEMHUKA OIMHAKOBH Y
CABMHYTH OTHOCUTENIBHO HaNpsmeHUN ceoux ke fa3 Ha oOuH ¥ TOT Xe

yroa, ¥ auHefiHue TOKM OyayT B V3 pa3 Gosbwe dasHux TokoB (pHC.
7.36), n = V3'Zy.

Hpennapurenbﬂoe 3a/laHHe K DIHCIIBPHMEHTY

I. Haueprurh cxeMy ueTHpexnpoBoHOR Tpexdasuoft uenu (conporTus-
NEHMA NpUEMHMKOB 3agaHy B radn.?.l).
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; ‘/ _-étq.-l = /
<1 Yl I/

< l’ \‘l +1
," N [-—ca “‘"9'4’11
- r i\sr

By

aj
Pue., 7.2

2. 2anucars v rounacitcHoH dogue desnne HampRRAWAR PRCrdelnon
cetu, ecnd mHeduce nanparaine fy =220 B. Paccuurars e yetHpex-
NDOBOLHON Neny ToHW NPUeMHAUMHCE ¥ TOK HEMTpPLALHCro UPOBOLa, pel3ylb-
Tavh SanucarTh n 7464.7.2 Bocttonssoparses [19BM, nperpamds " TCEP[®,

3. HauepTuTh cxeMy ToexdndHoi neni npH coeguHeHud 3alaHALK B
TalRY ] UDMOMIIROR PESYTORBHAKOM. flo sansmling auHe dHoMy BANDAKE ~
witn g <220 B i1 napsvoTpar pHeMHUKOB piCeunTath JLdHue M JMHEH-
HLe TOME ueny, vesyNbTaTH pacusTe Sandcath & Tasi.7.3.

4. Mo pesya=TaTead PACUETIB Nykuros 2 # 3 NOCT{OMEL BEKIODHuE
OVETPLME HAIFSARERMA o TOX0B mia ¥a%auf pend. Ha Hux nokassTs nu-
Heltmne ¥ daddye HANPARCHUR H Tom, Tok fy.

Tadnvoa 7.1

—

Beowmsr 1 1 1 2 7 3 (4 15 { 61718
_Lajae) Out 100 110G 1-71001 206 ' 100 1. 7100i-/300" 67
100 1-410C | 1)1 300 i=f100 | 200! 100t-/1C0

Lgfber Omy ;
_Z2e(ea) cm_Ja 1100 | 10019150 1 200 L o0, 67! 100

Nlopagox sulKREHNE- BKOne pUMEHT S
- 1. I‘awepub nupeie n pasaue Hanpq«:’yua an, aaruuEx Tpaxdas—
FOTO MCTHUHHKA, OIDEgeanTs KpatHocts U, Lo -
2. Co€pars UeTHPEIMPOROARYD P u.:;{zuauym Lett, NCHOALIY? NUHSMHY -
“w 24, Zg » £c cordache 7afi. Y.l 4 exapudAre aMuepMetpr anst M3~
MepeHua JuaHNX TOKOR ¢ Poka HedTLANLHONG Npoposa.
3. BraruuTh R0e 0108 HenpsRenus ¥ novepnTs-Paskue {mitciHne)
TOIM W HalPAREHUR OPUHEMHAKOD, ToK zZ N o Hanpawenus Unw + Peayns--
16 ‘ '



TaTH ¥W3MepeHull sanucarb B Tada.7.2. CpapHUTh UX C pe3yabTaTaMu
pacuera.

4. OTkapuWThL HelTpaibhuil NPOBOA M NMPOBECTH WCCreAopaHue pe~
XUMA TPEXNPOBOJHOHR Lenyd coraacHo nyHkty 3. CuesaTh suBOL O POJU
HEATpaIbHOro MNposoJa.

5. B rpexnpopogroit Uenu BbﬂIOJIHHTb OfINTH XOJOCTOrO xo4a fasu A
(Zg=00) u xoporkora saMukanus ( Zq=0). Hamepurs u sanucaTs b
raén. 7 2 HanpAKEHUA ¥ TOKM B ITHX pexmmax.

. llo peayabraraM U3MepeHuii lyHKTa O NOCTPOMTHL ABE BEKTOPHHE
Jlﬂar‘paMMbl HanpaxeHdit ¥ Toxos (npn £a=¢0 u Za =0).
Ta6anuua 7.2

Cxemal| Pemum | UnglUpe \Uco) Un, | Us, | Ue, |Van) Lo} 6,1 1| In
mens | wenn . ! BYBIBUIB!BIBIBIAIALALA
BuuncaeHo| y ,.Za,ZJ, Z. 820}220|2201127 1127 ,12.7.*\9__ — *f.. —
Wamepedo |~ {ra6n,?.1) ‘
BuuncieHo Y Za,ly, £ |22012201220 =
Hamepeto Tadn, 7. I) : -
Zyg =00 122012201220 -
Haueperio Y Za =0 122012201220 =

7. CoGpaTh TpexdasHyw Uenb Np¥ COSRMHEHMH AKTHBHLX n.puemu}os
TPEYroAbHUKOM, HBMEHAS CONPOTHBAEHH® OUHOR da3w 0T OO [0 MUHUMANL-
_HOR BEMMYMHH, MPOCHSNATH: 38 M3MeHeHUAMY (GasHHX U JMHEHEX TOKOB.
YCTaHOBATDL DEXUM. CUMMBTDPUUHOM HArpy3K4 M ONpefssuTh KPATHOCTD. J_'/L,,-
ChenaTs BWBOLH O JOCTOMHCTBAX [8HHOH LenH.

8. BuswuvTb ® uennh nywxTa 7 npuemnm 2as, £6c o Lea cor-
nacHo Tadéx.7.1. HaMepurs u samucars B Tabn.7.3 $asHue M AMHEHHHS

HanpsaxeHus ¥ TOKM, CDABHWThL WX C PE3YAbTATAMA pacuerTa.
Tadavua 7.3

Vag, | Vse, | Yea,t Tag | 1sc, Tea, Lo, | Ig, | Ze,
B B | B A A A A A A
BrruncngHo _Z_ZQ{EQA‘ 220 ;
Hamepeo

Conepxasue oTueTa
1. lens paGory.
2. CXeMu UETHPSXMPOBOJHOR U TPEXNpOBOJHOR TpexdasHuX uenef.
THonnul# pacueT .3apaHHore s Tagn.?.1 pexuma paGorn aTMx uemef.
3. TaBnuiel BHUMCHEHHA ¥ WBMEPEHUH, OCHOBHNE COOTHOWEHHAA ANA

uayuerHbx Tpexdasnnx uenei,
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4. Bextoptue gnarpamvu (npe-no pesynbTacaM pacyera ¥ gpe fo
BRCMEPUMEHTATbHEM BAaHHLM)
5. CpaBHHMTENbHHI aHAan®3 U3yueHHuX TpexdasHux uenei.

HoHTponbHue BOPOGH

I. Kakopy npeuMymecTRa ¥ HeJOCTATKM TPEXIPOBOAHHK U veTHpeX-—
MPOBOJHLX neneit? 2. Haxopo coorHousHMe MexIy JuHefHbMUu 1 PasHeMu
HanmpsaxendaM ¥ ToxaMy B uyerwpexnposogHol uenu? [Ipu xaxoM ycmoBum
OTH COOTHOMEHWA COXPaHROTCH B TPEXTIPOBOAHON neny IpH coenuHeHAN
npueMHItKos 3pe3foll? - 3. Haxkoro HasHaueHMe He|lTPaIBHOr'O NPOBOJA B
yeTWpexNporoHOR Hemy? 4. Korpa mpmeMHUKM COemMHSWTCH 3pe3nof,
TpeyronbHuroM? 5. Yro Taxoe HafpAKeHMe cMEWEHUR HERTpayHM, KOr'la
OHO TOARnAETes U Kak erc ompefemuts?! 6. Yro npoucxomur B Tpex~
NPOBOAHON CHMMETPUUHON Leny HpU OCPHEE U KOPOTHOM 3AMBKAHUM ONNHOH
u3 3137 [logcHUTE ¢ noMOmMbR BEKTOpPHHX mMarpamm. 7. Kaxkosw cooTHO-
WeHWUs MemLy fasHpMv M JvHEeHEMU HaflpAKEHUAMA ¥ TOKAMH NPY coenuHe-
HUY CUMMETPMUHOrC Mpuemunxd TpeyronbHukoM? 8. Haxk cTpoATcd pek-
TOPHHE guarpaMMy HanpmaxeHnit ¥ TOKOB IS MCCJISHOBaHHHX Lenef?

9. Hax nomeHuTCH MONHOCTH FDMEMHUKA NpH NepexiioueHn# erc fas co
3pe34Y HA TPEyrONbHUK?

TaGoparopuwaa pabGora I.8
UCCAEJOBAMUE NEPEXOHHX NPCHECCOB fPH PASPALE KOHIEHCATOPA

Henp padorw: 1) dayueHde bauaHua napamMeTpod paspafi-
HOM Uenu Ha NpoUECC DA3PALA KOHAEHCATOPA; R) npHoSpereHve HaBLHOB
NPUMEHEHUS & eKTPOHHOIO OCLMIIOrpada K UCCIENOBaHNA TNEPeXOMHbX
HPOLIECCOB.

O6ume ceemenus

lipouecch, mpoucxodsfmyde NPU HIMEHEHUM DERVME BJLEOKTPUUCCKOR 18~
M, HA3WBAWT N € P e X O 4 H u M K. OHM BOBHUKANT B LENAX, COJAED~
KaUMK UHOYKTHEHHE M EMKOCTHHE BNEMEHTH, X OOYCACHASHH TeM, uTo
SHEPIYA MACHATHOTO 1 NeKTPUUECHOr'o TOJeit HE N3MSHASTCA MIHOBEHHO.

Pacuet. ToKOB ¥ HANDAKSHWII NEPEXOAHOro PEXILAA NPOUTBOJAT ¢ O~
MOmbPO YypaBHEHMit, COCTaBICHHHX M0 3aK0oHAaM Hupxroda Iad MPHOBEHHHX
3HAUBHM TOKOB U Hanpsmwenufi. B snexTpuueckoit uemu ¢ nocTosHBEMU
napaverpamu K , 4 , Camu ypeBHeHMA TIPeACTABAANT cOofofl MmMehtHye
IudpepeniMantye YPABHEHUS ¢ MOCTORHHLMI Koodduipenrann. Ofuee pe-
werte auHefHoro AudepeHUMantHOr0 ypaBHeHUS DABHO CyMME uacTHOTO
peme%ﬁg JRHHOTO' ypapHeHuA u o6wero pPemeRMs 61 fipd papeHeTsBe HyMo



Npasoy vacT.

YacrHoe pemeHHe HAXONAT QJAA YCTAHOBMBUOIOCHA pemMMA, NOAyYeH-
HHE NpA QTOM TOKA 1 HANDAKEHMS HASHBANT N PHUH Y M L € HH UMY
(lnp b uﬂf’)'

Toxkv ¥ Hanpam®eHWA, MOJYUSHHHE B PEBYJbTATE OGWEro peweHus
ypaBHeHUs Ge3 npasofi uscTH, HA3LBADT C B O O A H H M U (Z}g,LQg)
[locTosHHue uHTerpupoBaHUa ypapHEHHMR Ais cROGOAHEX COCTABAARMUX Ofl-
PEASNANT U3 HAUANBHLX YCAOBAN, MCAOAL3YA ABA 3 A KO H A& K O M-
Myraumny:

I. Tor & peTBH C WHRLYKTUBHOCTBO HE WU3MEHAGTCHA CHAUKOM.

2. HanpareHue Ha BMKOCTHOM DJEMSHTE HE HIMEHAETCA CKAUKOM.

AnreSpanueckas CyMMa NPUHYXAEHHOR ¥ cBofofHOR COCTRBANNMUX
na8T TOK MM HanpaAKEHWe [1ePeXolHOI'c pexuMa

; { =i,1p*'ic£ > U =Uge+ UG .

PaccMOTpUM NEPexoHuil Npouece npu Paspafe ‘KOHAGHCATOpa, 3apA-
®OHHOrO 10 Hanprmesus U, , uepea pesucTop ¢ conpotusneHuem R
(puc.8.1a}. wii

+o - ~
Grmp——

A

v

i
LU
&

% %

° i o K3

a) 6)

Puc. 8.1
flo BTOpOMY 38KOHY Kupxroda Ara uend nocre KOMMYTALMA

du ~Ri + U so cluc
Tax xaK i==—Ca{—c , TO Car- +U, =0,

[IpuHyRIneHHAd cOCTABRADNAN owcyrcrayeT noavomy
U, u(‘t.g:Ato =A

rne ¢ =RC - MOCTOAHHAR BPEMEHK - BTO BpeMH, 38 KOTOPOE cBOGOJNAR
cocTapifouas yMmexbuaerca 8 e=2,718 pas;

1 .
c?.—;.— .‘Z: ~ wosdhUIMeHT 3ATYXSHUSA.

rey
0



[loCTOAHHYO MHTErpApPOBaHMA A, HaXOLMM M3 HAUANBHHX YCIOBHfL:
npu T =0 U =U;=h &% r.e. A=,.

Bupaxenus ANA HanpsXeHWs Ha KOHJEHcaTope NpH ero paspaje M
Toka paspsgz (puc.8.16) uMenT Buj

-t/R¢ ; du, U, /R
Ue=U,e€ ; t=-CcF=%¢ .
B mpotiecce paspafa KOHOEHCATODa BCA BHEPrUA ET0 BAGKTPUYSCKO-

ro nonA NpeppayaeTca B TENAO B pesucTope R

o 2
W, = [ et = G .

Ilp nopxalueHuH 3aPANEHHOTC KOHOEHCATODA K KATYWKE C aKTHEHHM
conporusnenneM R # uuAykTHDPHOCTHO 4 (puc.B8.2a) B 3aBHCHMOCTH
OT cOOTHOWEHA napamerpos R , £ , C BosMmomeH anepuompueckuil uam
nepnoguueckuit (koneSarenbHuit) paspsp kOHZeHcaTopa.

B cayuae anepuoiMueckoro paspaga HanpameHue Ha KOHAEHCATOPO U,
W TOK T W3MEHAOTCA TONBKO MO BEJWUWHE, HE MBMEHAA HanpabaeHud. C
OHEPreTHuecKoli TOUKM SPEHHA 3TO 0B3HAUAeT, UTO, BANACEHHAR B KOHASH-
CATOpE DHEPIUA DAEKTPUUECKOTD ROAR W, = €Us  ppenmymecrrenio nor-
IOWaeTCH B CONPOTUBACHWA R # mmb H850 2bm:am uacTh NEPEXOUT B oHEp-
MO MArHUTHOTO IOMA KaTYUlKu WM = _- . Haunnag ¢ Heroroporo
MOMEHT& BPEMEHM, B TemC fipeoGpasyeTcs He TONbLKO OCTABWAACH JHEPrUd
BNCKTPUYECKOTO NOJA KOHASHCATODA, HO U JHEPIHA, 3alaceHHas B Mar-
HUTHOM 110JI€ KATyUKN.

llpn woneGarensHoM paspsafe Hanpswenue U, ¥ TOK 1 WAMEHANTCS
KBK 10 BefvuyHe, TEK W NO Mampannewun, HojeGaMMA BOIHUKAWT BCASH-
CTBHE NEPUOTMUECKOr0 NpeolpasoBaHMA SHEPI'MM BAEKTPUUECKOIO fONT B
BHOPI'UD MATHUTHOIO MOAH U o6paTHO, MpUueM BTH KOxrEGaHWA CONPOBOX-
J2UTCA NOTEPeH SHEpruM B aKTABHOM COMPOTHBISHAN . B NpOoLIECCe Koie-
JaHuil NEPBOHAUANBHO 3aACEHHAR DHEPrMA  \W, = nocreneHHo
npeofpasyercs B TENAO B aKMMBHOM CONPOTHBNEHMM H pacceusaeTcs B
OKDPYRanIEM NPOCTPAHCTEE.. uc,llﬁ.,t

1 i7A! {

X BRLU °

L | I
14 L [ 7/

‘a) Pue. 8,2 5



{lponecen, vosHukammue B konrype (puc.8.2a), onucupawTea cregyn-
uiM qupdepeHumansHEM ypasHeHnem:

RE +15—;'- +U =0, (8.1)
fpunyxnenunl pexuM B Lenu orcyreroyeT B L =Lc8. Ue=Ucch
llogeraBnan snauenue 1 = C 3¥£ B ypabdeHue (8.1), mocae gudbpe-

peHuMpoBaHda nonyvaeM IufdepeHuManbHoe ypabHeHye BTOPOFO MODASKA
du. | R duc | 4

Aol “+ — — e = Y, = a (8.2)
dt? L dt i !
KOTOPOMY COOTESTCTBYET XAPAKTEPUCTUUECHOO ypapHeHHe

2 R 1
+ P+ & =
PeghP =0 |
Pensuue ypasuenns (8.2), T.e. xapantep paapana KoHOeHCATOpa, 3aBd~
CHT OT BHLA xopuen xapax'x'epuc'ruuecxoro YpaBHCHU R

poa-RafR2 1
1,2 2. 402 LC °
KOTODPHE MOI'YT OuTb LEACTEMTENbHEMY DABHHMU, ReHCTBATEAbHLMY PABHL-~
MH M KOMOJCKCHHMM CONPAKEHHEIMH .,
Anepuogvuecr Ui pPaspAR HMEET MBCTO, €CHM

KOpHHU nelcTBUTENbHHE W PasnuuHue, T.6.

RE 4 7
Z—L—z > Z—C— wim p)zj‘é" ’
B 3T0OM clyyae HalpaxeHue U ToK
. U et at
Ue =Uick = = 1~ ),
& ¢ PR (,39 pe )
r £t Bt
Q=g = —to cefoe®)
LA-P)

KpuBre #3MEHOHWA HANpANEHUA HA ©MKOCTH ¥ TOKA KOHTYD& TIpPUBeJASHH
Ha puc.8.26.
MpenenpbpHu# cayvall anepuoguuecKoro paspana - K p U-

THYeCcHUHE PpPadpPAR -~ vMEST MECTO, OCIH 7
2 .
—% = -L Uunu E=/()KP='2‘ C
4L L -
RKP ~ KPATHUECKOS CONMPOTHRIEHNE - TAKOE HAUMEHDLUES CONPUTHBASHHE

KOHTYpa, NpH KOTOPOM MpPOilGcC DaspAlia €le UMEeT anepHofuuecKdit xa-
paxTep.
Konedarenbusit paspaj HOHEeHcaTopa Oynet

pu yenopuu, ecau

51



R? 1 [
-4—2—24—[6— 0] £’<,QKP=-2 T;L'

HopHu B 9TOM CAyyae KOMILIGKCHHE X CONPAMEHHHE
R‘,z = "S t]a)cg >

rae $ = é% ~ KO3PPMLMEHT IATYXSHUA;
7 R? LA
W=\ F - G2 m=\/ w°-5 - yraropad uyacToTa CBOGOSHEX KOjAeGaHMi
o5 yenu R, L,C;
= 25 - pepvop -cBOGOMHEX KONEGaHMM,
0 Web

BrpameHUs HANDARGHUA U, W TOKA I NPH KONEGAT2ILHOM DA3PAE KOH-
IeHCaTopa -8t
Ue = Upme stn(@at +¥);

{ =1 e"gtsimwcgt +50) .

m

pusne uamsHenus U, u { e yHKUMM BpemeHH HaHw Ha puc.8.3.
Onn npeneTaPAsAOT cOG0H 3aTyXalmUe CUHYCOMAANbLHLE HONEGaHHR C yrao-
BOM yacToTOR cBOOBCAHLX KoneSanui Wb U KOdGhULMEHTOM 3aTyXaHuA 5,
3aBMCAIMX OT NMAPAMETDOB xom'_y_rgg R, ¢ , C. Kpusue Ue u U gacanr-

"ca oruSawmux U, € u L€ {#306paneny NyHKTMPOM), ROTAA CH-
Hyc paseH emuHuue. Ilpu t=1/¢8 opAuHaTa oruGamuelt » e=2,718 paa
MEHbIE HAUANLHOrO 3HaueHUs orudammeli. [losroMy nennquuyVé‘ =90 /R=Toud
HaBWBAPT 1O CTO R HHOM BpeueHHU KOneGATENBHOG KOH-
Typa.

Comporuenenne XA oxasypaet CYWECTREHHOE BAMAHME HA CKOPOCTH
KONEBaTeNLHOrO PaspAla KOHOEHcaTopa. Kpome Toro, no Mepe ymenaue-
HAA A yMEHBIIAeTCA UACTOTA CBOGOMMEX KoneGauuit (Of ¥ yrenuuupa-
eTca ux nepuon .2 . Horpa A’=/<7KP; Wy=0; Tg=o0, uro coorrer-
CTRYET alepuoiuueckoMy paspany.

B uacrosmeid paSore npouecc pasphla KOHAGHCATODA MCCNBAYeTCH C
ROMOWbN INEKTPOHHOTO ocuMIOrpada, HA aKpAHE KOTOPOTo HabaoLawTcs
KpUBLE HanpA%eHUA ¥ TOKa KoHAeHcaropa. Jnm sroft nemv HeoOxommmo,
uTOON PH3pPAL KOHREHCATOPA NEDPUOMUECKM MOBRTOPANCR BO BPEMEHU C
onpefeseHHo!. yacToTOM, UTO JOCTAraSTCA C NOMOMBO GHCTPOASACT BYMLe -
ro noaspusosansoro pene Pl (puc.5.4),

[lpn nopxarueHny o6MOTKM pefle K HCTOUHWKY NEPEMEHHOTO Halpsxe-
HHA cpefHuft KOHTAKT HauMHaeT BUSPUPOBATH € 4acTOTOH ceTH ( f' =50 Tuy;
T=0,02 c), nepuosuueckn samwkaa KOHTAaxTH pene. [lpM aToMm © neBoM Mo~
JIOXSHUW HOHTAKTA KOHOSHCATOD 3apamaeTcs no Hanpsrewna U, , © npa-
BoM — paspsmaeTcs. [Ipenedperas speMenew nepeknwueHus KOHTAKTOB,

MOWHO CUMTaTh, UTO NPOLECC PA3DAAS KOHAEHCATODA, HafaonaeMuil HA K-
R



paHe OCLuAN0

Pfacpa, aures T=0,01 coxyHAH.
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Puc. 8.4

llpeppapurenbHoe 3a7aHHE K 3KCNEPUMBHTY

Tipu sapjannux B ra6n.8.1 napamerpax wemt A n C;

I) paccuMTaThL MOCTOAHHY® BPeMeHM ¢ LMW paspana KOHLEHca-
Topa yepea pesucrop (puc.8.1); ’

2) BHUMCAUTL KPUTUUSCKOE COMpOTHBACHWEe Ry, uemu puc,B8.2a
npM pa3pARe KOHREHCATOPA Ha KATYHKY WHLYKTUBHOCTH C NapAMETDAMA

R =8 0m, L

=0,035 Th;

3) onpepmeaMTh uacTOTY CBOGORHLX KONEGaHad g M Koadduim-
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eHT daTyxaua O woneGarenbHoro koutypa R , 4, C, lomyuennse
3HAUEHX# 3anucaTh B Tabn.8.2.

m

Tadnuga 8.1

Bapuaur 1 2 3 4 5 6 7 8
R, Om 21 21 13 35 70 70 49 | 91
C.,md | 10 3 |10 3 10 3 10 3

[lopsgox BHOOMHEHVA dKCREDUMEHTA

1. Cofparb saexTpuyeckyo 1enb no cxeMe puc.8.4 mas paspana
KOHOEHCATOPa yepe3 peaucrop R,

2. lonkamuuTs nuTasue ocuunnorpada v nocne erc NATUMPHYTHOTOQ
Nporpera MojaTh HA BXOA OcCLIOrpaja HanpsxeHue KoHAeHcaropa (3a-
mvb 1,3). TosyunTs Ha okpade kpueyw U (t) . [loouepesHo naMe-
HeAA BenuuuHn A ¥ C, NpOSHANTHIUPOBATH, KAK MBMEHAETCH dopmMa HpH-
Boit uc(t) . YeraHoBATH pewuM, COOTBETCTBYDIMHA BapuaHTy B Tadn.
8.1, u aapucosarsh kpusys U (T) c¢ osxpaua ocipinorpada.

3. [lo ocumnnorpaMme nyHKTa 2 ONpEReNUTb NOCTOAHHYN BPSMEHU T,
syavenne ¢ 3anucaTh B Ta61.8.2 M cpamHmTb ¢ pacuyeTHON BEAMUMHON.

Ta6awpga 8.2

Lol R O twe , /el d . 1/

T

Ilo_napameTpaMm:
flo_ocuuanorpamme

4, {lonroToBUTH BAEKTPAUECKYD LENb 1O CXEMeDUC. 8 4 snm paspsa-
lia KOHieHcaTopa Ha KaTywry WHAYKTHBHOCTH M pe3ucTop R.

5. llonyunts Ha akpaHe ocupanorpada kpusyw Uc(?) W, wamenas
conpoTubreHne K , 3areM eéMHocTh G, NpocaeayTh, Kak N3MEHAETCH
npouecc paspasa KoHpeHcaropa. YeTAHOBHTL 3HaueHue emkoeT C B co-
OTBETCTRHM C JaHHEMK Tabn.8.1 u, peryampys conpotbaesue R |, no
GopMe xpuBO# 7/ (Z) ONpefeNMTHL KPMTHUSCKUH pemuM Daspsaga. JHaue-
due /?,(p 3andcars B Tadn.8.2 (C yueToM CORPOTHBAGHWA KATymRM Ry )
K CDABHUTHL €ro ¢ paccuntaHHuM pavee Mo napamMertpam yenu ( Ry =8 Om;

L =0,035 w). '

6. Yeranosurs wesmumdy R u C no pandum Ta6a.8.1 u 3apucosars
¢ 3KpaHa ocuwnaorpada Kpueylo U (T).

7. llonate Ha ®BXOR Ocimanorpada kpusyw Toka I(t) (aammmm 2,3),
3apucoBaTh @€ fpM npexuux sHavewnmAx A u C, cosMecTHp ¢ paHee no-
JYYEHHON RDMBOK U (T).

8. llo ocunanorpamMmam nysxros 6 u 7 ONpeReauTh UACTOTY cBOGOA-
HEX KojeCamnit g ¥ KoadMUMeHT 3atyxauus ) y 3HAUGHMA JanUCaTh

A




B Taln.8.2. Buno/HuTh MOAELIPOBIHKE NI@PexoiNux mpousccos Ha SIOBM
Coneprarue oTuera {nporpamma "PPRLC™).

1. Hens padoru.

2, Cxema anexrprueckoit nemt (pne.8.4).

3. TaGnuuy pyuMCHSHUA K KOMEPERMA, PACUETHHE (ODMYAH.

4. OcunwinorpaMvs paspagioro Hanpawedus W () n Toxa ().

5. Busoju o Bauanuu napamerpon R , C ua XapAKTeD U AJUTeb~
HOCTb NepeXONHHX NPOLECCOE R UCCISHOPAHHEX LEMAX.

HoxrpoapHee BONpOCH

i. Yro HaswmaeTes nepexojHmM npougncom? lpueenure npumeps.
2. Hax swmoanaetTcs pacueT nepexonswx npoueccos? 3. ChopMyaupyi-
T¢ 3&KOHW KoMmyTrauuu. [loscHuUTE ux Ha npuMepe KCCNA0BaHHHX yenefl.
4, KaxoBo BIUsHAe NapamaTpos ueny R, L, G Ha AMMTENLHOCTb
NpOLECCOB paspila KOHOGHCATOPA, YACTOTY CBOGOOHMX KOJAeCGaHWil U uX
neprog? 5. Yro ranoe wpuTHueckoc conporumaenne? 6. Hro Takoe
NOCTORHHAR DpeMeHu A xoddMIMEHT 3aTyxeHua ueneid R , Cu R, 4,0?
Hax onu onpegenanrca no napaMerTpaM LENM W 110 OCLUNAODDAMMAMT
7. Kagomu aHepreruueckue npouscew B uenu R, L, .C npu anepuoguue-
CHOM U KonefarensHoM paspAmax koujedcaropa? 8. Hax nonyueHw Ha
SKpaHe SNeKTPOHHOIO ocipiorpaja Kpubue pas3psagHOre Toxa M HAMPAREHUAR?

la6oparopHasa patbora IS
OJHODASHHM MHIYHUACHHHY CUETYMK AHTYABHOR SHEPIVIM

Lenb padoTH : O3HAKOMIEHHE C yCTPOHCTBOM, DPUHIMIOM
NERCTBUR ¥ CNOCOGOM MODEPHU ORHOGAIHOrO CUSTUUKA.

Obmue cBeleHus

WamepeHne akTUBHON 3HEPIrUM B LENAX NEPEMEeHHOro TOoKa MPoBCAUT-
CA C MOMOWbI WHTETPUPYOLAX BNEKTPOUIME PUTENIBHHX NPUOODOB ~ SJEKT-
puueckux cueTuMkop. Texnuueckue TPeCOBAHMA X HUM DETLIAMEHTHDOBaHH
IOCT 6570-75, B cuePuMxax UCMOAb3yeTCs UHAYKIMOHHHR MamepUTEnbHHN
MEXaHM3M, YCTDORCTBO KOTOPOTO YRPOWEHHO NokasaHe Ha puc.9.l, rae
I - TpPEXcTBpEHEBOHl MATHHTONPOBOL C OOMOTHKON HANPAKEHARA; 2 ~ [I-06~
pa3Huil. MAarHUTOPOBOL C TOKOBOH 0BMOTKONY 3 ~ ANKOMUHMEBH{ AUCK, VK-
pemnenHwi Ha MOLBNKHON OCH} 4 - nporusononke; D - NOCTOAHHRN MarHuT,

Tox B ofMoTke Hanmpsxesus [y co3jaer MmarnuTHuit moror &, vacTh
KOTOPOro SaMukaeTcA uepes Goxopwe crepyHn (0.}, a uacTo-uepe3 Auck
3. u nporusonomwe 4 -~ aTo PAGOUMit NOTCK O, , orcramouyit OT TOKA Ly
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Ha yrox o, (puc.9.2).

. Puc. 2.1

Tox warpysku I co3p@eT B MATHUTO-
npoBone 2 MarnuTHuR noTok O, KnTOpMi
JBAXAH NEpEeCcEeKaseT IMCK 3.

Tagum 66pas3oM, MMCK llepecexanT NBa
HecoBNaNabIMX B NPOCTPAHCTBE U MMEeR-
U@X caear no dase MAHMTHEX noroka TP
CPU , KOTOpHE HABOJAT B [MICKE BUXPSBLE
TOKW, Baaumogeiicrame BUXpeBHX TOKOB C
MaCHUTHEMY TIOTOKAMM CO3NaeT BpamaMit

Pue. 9.2 moMexntr M =c Py siny,
Jns yueTa CUETUMKOM TOQJbKO aKTMBHOM! 3HEPrMu Ha0GXoiMMo, urofy ppa-
nAEMR MOMEHT G MPOropUMOHANEeH AxTUBHOR MOWHOCTH HArpyskn
MeciPsc lUcosy

N3-3a sazuuma GONLUUX BO3KYWHHX 3830p0B B CEpAeUHWKAX HOTOH qa;
NPONOPIMOKANEH TOKY I , anorok ), - wanpaweswn {/ . Crepoea-
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TONLHO, CUETYMK YUATHBAET AKIABHYI 3HGPIHW, 6CAA BHIIOJI1OHO dld-’!HOe
ycnonue SN = Cos P wnn WY s Go®

Ans oBecnieusHns PARHOMBPHOH YIN0BOH CHOPOCTH HUCKA COBAAKT
POPMO3HON MOMeHT My c nmomombi nocrosnioro marsura 5. Ipu Bpatexun
JUCKa B MACHUTHOM TIOAS NOCTOAMHOIO MATHWTS B QUCK2 HABOAATCH BUX~
PeBEHE TOKW M B DPE3YNLTATE WX BIAUMOAGHCTRHA € NOAEM TNOCTOAHHOIO
MATHUTA BOBHUKAET TOPMO3HON MOMEHT, FIPONOPUMOHSNBHNA CKOPOCTH Bpa-
WeHUA Hucka 11

My = on.
PasHopecue yCTaHaBaMBaercR Npw
M= MT unt C,‘PaCzt’L

3a Bpema t muck chenaet N=nt 060poTOB, & HArPY3Ka noTpedut
aHepruw W= Pt,
CiPt =Cynt nau CWsCaN,

Tawum ofpazom, unciao o6opoOTAE Aucka N NPONOPUMOHANKHO Y~
THBAEMO! CUETUMKOM PHEpPruA. KoadxpimeHT nponopimonansHocTu CeW/N,
YUCNEHHO DPABHNWA DHEPIWM, NPUXONAUEACH HA OANH OGOPOT JIMCKA, HA3H-
Ba? N E€HCTBUTENLHOR MOCTOMHMHHONR Cusa T
UK 8.

Yucno ofopoTop fiMcka, npuxogaysecs Ha 1 kBr.y ( Ne¢), Hasusawr
nepenaTouHHWM uucxoM OHO yradHRRETCA HA CueTudKE.
Hanpumep: I xBr.u - 2500 odoporor gucka. Beauuuna, oGpaTHAas nepepa-
TOUHOMy uMcay N , ompegesser H O MM H AR bBHYR J10CT O
AHHY® cueTuuga Cym,

[lon paBoTe cueTunka p OMOpaX AUCKA W B CHEPHOM MAXAHUIME 8O3~
HUKADT CUAH TPEHUSA, 3ABUCAUMR OT cKOpocTM RpameHds. 06yenoBaeHHu)
UMM TODMOBHOH MOMBHT TPEHMH RHOCUT TOPDAUHOCTH B NOKABAHUA CUBTUU-
ka. A KOMNEeHcAal¥ MOMEHTA TPEHUS B cueTuuKke MNPeAycMOTpeHa chneuu-
SNbHAA MAPHUTHAA CHUCTEMA, CO3JANLas AONONHUTENHEN BPAWANUAN MO~
MEHT, HO 3ABACAUMA OT TOKE HAPPYIKU, OTOT KOMISHCALMOHHHNA MOMEHT
NPONOPUMGHANEH KDAAPATY HANDAKeHus. [lpu HenpaeuabHOR pPeryauposxsd
Cue@TuUNKA KOMINZSHCAIMOHHH MOMEHT MONET MPEDPHCHTL MOMGHT TPEHWA U
IMCK CUSTuUMKA OyleT BPANATBCA Aawe NDH OTKIMUSHHON. HArpyaKe. 310
ADAGHHe HAALUPAOT C a M C X O A 0 M. Ecad KOMREHCAUMOHHHIA MOMEHT
MEHDIWE MOMEATA TpeHWa, TO CUSTUAR He GYAST pafoTarh npu Manux Har-
pyakax. MyHumManbHan narpyaka Pinq s PR €OTOPOR auck cueTunra
HeMpepyBHY BpPAaNasTCH, ONPERENAST MO pPpor Uy BRCT BUHTEI Db
HocecTH {(4yncTEUTENLHOCTH)

8 = Pm.'n/ Pror .
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llexakb Mo BsBepr¥ CcuyeTUuwd Ka ABNASTCA ONpeLEI6~
HUe ero NorpewHocTH, UYYBCTBATONLHOCTH ¥ camoxona. Hanbonee Tounnih
METONL TIOBEDKN - METOL BaTTMerpa ¥ cekyrfomepa (pnc.9.3) - aaxaw-
yaeTCA B CPABHEHMM SHEPrui, MOACUUTBHHON M0 CUSTUMKY
W = C gt = 380821000 4
]
¢ JeiCTBUTeNbHOR BHepruefl, NOILCUMTAHHOR f10 06pasLopOMy BATTMETDY

u cexynmomepy Wi « Pyt.
B peaynbTATe MODEPKU OMPEAE/ADT OTHOCHTSALHYN NOrPemHOCTh

cueTUMKE .
$ =——\(-YWWL fo0% .
4

[lo TouHOCTH CuETUMKM aKTHBHOR DHepruy¥ fojpasfenanred Ha Kaac-
ew 1,0; 2,0; 2,5. B oravune or snerTpoMexakwMueckux Npu6oposB ApYTHX
cUcTeM, XIACC TOUHOCTH CUYETUMKOB ONpejeaseTCs He npusenexHHo#t, a or-~
HOCHTenbHORt rnorpemHocTei, JomycTMpe NOrpewHOCTH AiA CYeTUMKOB
Knacca 2,5 npupeneHs B Tabn.9.1.

Tadauua 9.1

Harpysxa, % .IO 20 50 100
pn  Cos ¥ =1 $359% - 3125% $2,5%
Mpu  Cos ¥ =0,5 - +40% - +40%

[lpeppapuTenbhHoe 3anaHue K IKCNEPUMOHTY

Ana onexTpuueckoit uenu no cxeme pHuc.9.3 BHYUCAMTH NOKA3AHUA
amnepweTpa, BaTTMETDa ¥ ONpeaenuTbL unmcao odoporor N gucka cuerun-
Ka 32 5 MiHyT PaGoTH YCTAHOBKW, €CIM BOJBTMETP NoxasusaeT 220 B,
nepenaTousoe wucao cuetumka Ng =500, senmumza R - u C sananu B

‘rabn.g.2.
Tadanna 9.2

Bapuayty I 2 3 4 5 6 7 8
R, OM 50 | 70 &0 90 110 120 130 150
C_, mxd 40 40 20 20 20 20 40 40

PeaynbTaTH pacueTos sanucats b Tab6n.9.3.

Ta6nunua 9.3
I1,A1P,Br |Wy,Brc|N,o8|W,Br.c)] b . %
BuuycsieHo i . , - =
Uamepeno |




HODHADK BUBIOAHEHUE DKCRIpPUMCHTA

I. llo nacnopTeimM paHHIM CUSTUMKA OPEACNWTH HOMUHANbHYD 00—
CTORKNYE Eyom W HOMAHARGHYI MOWHOCPb Sy = Ui Loy ¢
2. Colparb sReKypuuyecKyl usilb RO cxeMe puc.9.3.

. h
San
, l B .
T
Puc. 9.3

3. YcraHoEuTe HA 3aMMMAX LENH HanpaxeHue V=220Bwu Harpys-
Ky (RO BATTMETPY), DABHY® BHUUCHEOHHOH B NPEREAPUTONLHOM IBAAHKH
WomepuTh TOK ¥ 3aduxeupopaTh wMcho odoporon cueTuuka N 3a 5 mu-
HYT ero paSoTu. Peayaprarh navepeHul samucats B Ta64.9.3 M cpaPHUTHL
ny ¢ pacueTrkMi SHAUCHUAMMA «

4. NpobepuTh cueTuuk Ha oTCyTcTBUe camoxoga. fns 3Toro npu oT-
KNOYEHHO I HAUpY3Ke HOBHCMThL HanpsxeHue Ha [0 % cBepx HOMMHAbLHOTO.
Bucr cueTurka me gonmed cpenarn Gonee ojHoro ofopora.

5. Onpelenyrs HOPOr YYBCTEWTERBHOCTH CuUETUMKA NP HOMAHAALHOM
Hanpawerun. JucK ROAKEH HENpPepHBHO BPAWATHLCHA NPH HAUPY3KAX, HE npe-
shuanux I...1,5 & o HomHHaABHOM.

6. [lpon3pecTd NOBEPKY CUETUUKA METOHNOM BATTMETPA U CEKyHAOMEe-
pa LAA HArpy3ok, yKasaHHwX B 1agn.9.4. Quk aTOrc ¢ nomoubd peocra-
Ta YCTHOBMTH TpeGyeMyo Harpyaky ¥ orcuararto ppema T , B TeuoHue
KOTOPOTO [JMUCK COBEDIAST N o6oporoB. PaccuntaTh MOrpemwHoOCTH CYeT-
uMKa S , De3YALTATH MIMEDEHHIl M ByudcleHUi# 3anucats B Tadn.9.4.

Tadauuyga 9.4

Hamepeno — Buwyunuegaeno
U, BlHarpyska, % S nomjCosw|Ppri I,A{N,06] £, o} Wy, Bre| W,Brc 545,;
10 1
50 1
220 100 I
100 9,3 i




7. CyeBHKTb PE3YABTATH MCRHTaHUl ¢ TpeSopannamu TOCT 8259-77
(ra6n.9.1) u pars sakavvense 06 UCHPABHOCTY CUBTUMKA,

Copepranie oTuora

I. MlagcnoprHue AaHHYe CUETUHKA, PACCUNTAHHNG JHAUSHWS HOMHHAAb~
HOR rocTomstIHOR cueTUMKA 4 WOMMHARLHOR MouHOoCTA.

2. CxeMa snexTpuuecxoll uenu mna MCAwTAEMl cueTunra (pue,9.3).

3. Tahmaun Byuacnedny ¢t nadepedut, pacuerHwe JopMynH.

4, BuBoay C NPUTORHOCTH CHETUIKA.

Konrposstpe monpocy

1. Kax yorpoest oaHofaoHudl MHAVKUMOHMME CUETUMK M K9KOB ero
apudsm pejicteva? 2. 0SsAcHUTh NOCTHOeHMS yRpoweHHOR verTCpHOMN
auarpamvu cuerudka. 3. {lpd Karow ycraosuM Bpamapgyuit MOMeHT cueT-
U4KB DPONOPUMOHBNEH aRTUEBHOW MowHocwm? 4. 3a cueT yero cospsercd
TOpNUBHOI MOoNeRT?  D. Tlouemy umcxo 0S0pOTOB AMcKA TPONOPIMOHZNDBHO
yuuTupaeMmolt axracHoft sHepruu? 6. UYpo TaKoe camoxol cueTuirs, xa-
KoBa Oro fpWuWHa ¥ xax oH npopeprerca? 7. Uro Takce nopor uyecT-
pareaptocTy? 8. Kax enpegenreTca NOrpenHocTt cyeTuUMKa?

JaBoparophaaun paeGora .00
WMEPEHME AKTMBHOR ¥ PEAKTVBHON MOUHOCTH B TPEXTASHEX LEIAX
Leavr patoru: u3yueHre MOTOJ0B USMEDEHUA AKTHBHON W
PEBKTUBHON MOWHOCTH © TPEeY(aSHHX uelAx.
OSme caengnua

Mpn cummeTpuuHon Harpyske Tpexdasuott uenu (’ZA=ZB=ZC'=Z)
AKTHEHAR 1 PEAKTMPHAN MOUHOSTh Beex a3 oAMHAKOBA M Ans onpajexe-
HUA MOEMHOCTH Ler# ROCTATOUHO M3IMESPUTH MOWHOCTH O,HON dasu, 3arTeM
Pe3yALTAT YTPOMTH:

P, =P =R~-R=ULc08'P;
0:Ce=Qe=0p=U T sin¥;
P =3B, =5U,Tyc08'P=V3 U Lcos¥;
G= 3Q =3U, 1,8 =V3 U Lsin'P,

roe _ ~ yroa cdsura das Mexny GasHe™ Hanpa-
P a"fty Ry menuer ¥ dasHuM TOROM.
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llonyan MowHocTb 12y

S=VPHG =3U,),=V5 U], .

llpureneunue Qopmyan cripapepaube npu adail eXeMe coemuHeHs
rpaxdasHoil cHMMeTpUULHOU Rarpy3Ki (28e310fl MU PPEYrOALHIKOM) .

Jiis usMepeHus akTUDHON MOEHOCTH K060A DA3W NOCTATOUHO UMETH
ORMH BATTMSTD ¥ BKAOUWTh GF0 Ha JasHoe Hanpamenne W dasHul Tok
{puc,10.1). Fokasadne BATTMETDA DARHO BKTUDHOH M4ONHOCTM OMHON Pask

ph =,p9 =I.}s’ IqCOSV’,
AxtiBHEA MOEHOCTD TpexdasHoid renu
pP=3R,.

PacemoTpetitinit MePOL USMEDEHNS SKTUBHOR MOWHOCTA CHMMETDUUHOR Leny
He3pBaD? MeT o foOM OSHHoro npudopa.,

»
P =

N 8

« o

‘\n
n
O

Puc. 10.1

PeakTubHy®d MOWHOCTh §asH H BCGH CHMMETDUUHON LEAH MOXHO Onpe~
ABRUTH KOCBOHHHM METONOM, AOMOAHUTENLHO K3MEDPAN HANpPANEHUO ¥ TOK
$asy, Buuncaus CO3YP= [, o+ hoayuum Qe= Uan,S’ln‘_P, Q= 50, .

PeaxtupHy®D MOWHOCTbL CHMMETDUYHOM Lend MONWHO U3MEDUTH oQunmuu
BRTTMETPOM, BKADUGHMLM ha "uymoe nanpamenve”. Hpu oToMm napannesb-
HaR OOMOTKA BATTMETD& BKINUAeTCd Ha “uymue $asu™ M0 OTHOMEHHD K
$886, B KOTOpPY® BKAOUGHA focaspovaTexcHas (Towosas) uens» npudopa
(puc.10:2).

Rax sugHO M3 pexrophol auarpammy (pnc.I0.2¢), nokasanue par?-
Merpa

R, =Vl c05( T, L) =ULow(90-£)-Usin =%
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N

q)

Puc. 10.2
Orcopna crenyeT, uTO ONA ONPEIENEHUS LSaKTHBHON MOMHOCTH Tpexdas-
HO{t LIeNM Hafo NnoKasaHue paTT™METpa yeesHuuTs B¥3 pas, T.8.
Q=V3U,LsinP=V3 R, .
OcHOFHEM METONOM U3MCDEHHR SKTUPHMO MOEHOCTM B TPEXIIPOBOLHHX
TpexdasHux UEMAX NPH ANGOH ACUMMETDUM TIENM ABAAETCH METOh 4 B ¥ X
snarTTMeTposB (pne.l0.3).

PR W AP ; 5
EW: i |
U A

U,/ s ()

C, 4w
¢ *
al

Puc. 10.3

B paHHOM cryuae MrHOPEHHHE MOMNOCTH, YyUHTHDACMHE BATTMETDAMM,
BzuABl‘A v P Uale .
Cymma 3Tux MOwWHOCTed parHa MPHOBEHHOR MOUMOCTH PpexdasHoft nenu -

RB = Uals YUl =Uhl Hhis U= ﬂ*ﬂ*ﬁ. ,

TaK Kak
Ups=Us~Un 3 Ues=Uy~Up 5 1,= = ([, ¥ i)
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llepexona k cpenHei unu akTHEBHON MOWHOCTHM, BHD&REHHGH uepes
JeflcTByuVe 3HAUEHUS HANDHIREHUR W TOKOEB, NONYUMM, UTO AKTUBHAM
MOWHOCTD, U3MEDEHHAs PaTTMETDAMH,

P=U, L (T, ) +UL1, cns(ULJ =B

TaxuMm 00pa3oM, aKTHBHAR MONHOCTb, MIMEpPEHHAH ue'ro,uou ABYX BATT-
METPOB, DABHA ANre6PaNuUECcKOdl CyMME MOKA3AHMH BATTMATDOE.

Ha puc.10.36 npuseseHa sexTopHas guarpamua GAR CHMMETDHUUHON
awrfiano MHLY K TH BHO Harpyaim llpu orom yron memny sextopamu [y,
u I, pasen (P + 30°), a yrox mexpy mexropamu Uca u I, pasen
( ¥- 30%.
lloxasanus parrmeTpon

R=UTL.ccos(¥+30°) ; B=U, Lcos(-30").
AKTHEHaA MomHOCTH Beei uenu
P =ULcos(¥+30°) +U,Lcos (-30") =V3 U, I,.CDS‘P
lloxaaaHus PaTTMETPOB BABACAT OT yria P = a’Z’Ci
Npn akrusno# narpyske (¥P=0) noxasaHus oBoux Ba'x"rme'x'poa o,uuHaicoau

R=A=ULaws30°=5 UL, ; P=15UL,.

B cnyuae ¥ #0 noxasanus aar'me'rpon DADAKUHB, TpPUuEM, ecnu
Y=60°, 10 P, =0, a B,=P ; ecau P> 60°, ro yron (¥ +30%)> 90"
W nokasaHwe OfHOro parTMeTpa craHer orpuuarensiuM (P,<0 ) u ero
cTpenKa OTKAOHAETCH Biepd of Hyad. [ia oTcueTa nokasanua HeoGXo-
IUMO M3MEHWThL HANIDABNGHWE TOKAa B OfHOW M3 OGMOTOK npudopa, T.e.
NePERADUATH BaXuML OGMOTKM TOKA MAM OBMOTKM HANPAREHMH, 4 [0KA3aHME
‘3ANMCATL CC SHAHOM MUHYC.

lpu cuMMETDHUHOI HATPY3He METOAOM ABYX BATTMETPOB MOXET GWTh
paccuATaHa # DEaKTHBHAR MOWHOCTH Lenu. PaccMoTpuM pasHocTb mokasa-
HUll MpROOPOB:

. o 4 .
B -P, = U Lcos(¥Y-30')-ULcos(P+30 ) =U,Lsin'P.
Hax »ugHO M3 DLipakeHWS, LAf ONpONEeNEeHUA pea&gsumon MOUHOCTH
yenu Heobxomumo pasHocts (P, - Py ) ymHoxnTb HA¥3

Q=V3(R-P)=V3 U,I,siny .

ﬂO NoKa3aHnAM BaTTMETpOB MOXHO BNHCHHTb XapaKTBp H&PpyBKH )
{ tr- =yF. BB
9 R+h
CnepyeT NoOMHATE, UYl0 3TO COOQTHOWEHUS CHpaBenHHBO'TORbKO npu
CMMM&TpMUHOﬁ-HaPpysKe.
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flpenBapuTebOe 3a78HAR K BRCNEPUMEHTY

Ara dneKTpuvecKOR Lenu, CXema KoTopoR yxasana B rabn.l0,1:

1) paccwmrars Torw IA . Ic , VIOKA38HUH BATTMETPOB, SKTHBHYD
P ¥ peaktnrHyr @ MOUHOCTA CHUMMETDHUHOIO- JIDUEMHHKE, COEOUAEHHOTO
apespoit. Jupelinoe ranpaxeume cets ), =220 B. [lapameTpw Napansenb-
Holt cxeMy 3aMewenms omHolh dasu npuemnuxa (Re ,Xop) aaianu » rabn.
10.1;

2) pesyibTaTH PAacueTom NpenRcTanuTb Tadauuel;

3) 1OCTPOUTHL BEKTODHYD AUATpaMiy HANDAXEGHUR U TOKOB Lienu.

Tadauwuga 0.1

__BapwaHT i v 2. ' 3 4 8 6 7 8
Cxema temy Puc‘.10.SIPn:e.40.2 Puc, 104 | Pic. 10.3; Puc 102 Puc.10.5; Pue10.2 { Puc. 10.4
Re , Cn 70 79 70 0 70 1 70 0 70
Xe , Ov 20 30 30 20 o 0 30 0

ilopAnoK ®NMOAHEHMA SKCHEPUMEHTA

I. Co6paTh anekTpaueckym uens 1o cxeme puc.lO.1. Hamepurs u
sanacare B Ta6n1.]0.2 3Havenna Harpawewna U TOKA IA » MomHoOCTH
P, mas akTusHOR ¥ BKTMBHO-UHAYKTUBHON CHMMETDMudOR Harpysdxu. fo
pesynrTaTaM ¥3MSPSHWA PAcCUMTAThH MOmHocTH nemd P H (.

Ta6srsuua I0.2

Xapaxrep !'__ Aamepeno 1 BuuncieHo
PerOYaRA Usn , Bt In ,AtP Bry P, Br 1@, wap} c0SY
Axsuudan '

AKT.-uHI.

2. Co6paTh anexTPHUECKY® Uens no cxeme puc,10.2, Uameptrs u
aamycaTs B TabR.[0.3 noxaszanus NpUBopos ANH yxasaHHoro s Tadavue
XapaKTepa CUMMETPHUNO Harpysku. PascuutaTh DEAKTIIBHYN MOUHCCTH
vemu @ .

Tad6nrnoga 103

Xapakrep I Wamenedo L Buuneneno |
__Marovaku _, U , B da_o bk (R B { G, map
MHAVRTHEBHAFR
CMematHad |
Axrusnag -

3. Colpats anexTputeckye uenb no cxeme puc,]0.3. Hamepurs #
3anucaTs & 1a1.10.4 noxassHius npuoopos MuA yKA3aHHOTO B TABIULE

Xapaxrepa Harpysxu. Paccturars axruenyo P u PEAKTMEHYD 8 MOTHOCTH
nemy. ‘
€4



Taawpa [0.4

Aapanrep | Mamepeno ! . Buudosgo
narpysx  tUs, Bt i, At P BB ot P Be(l, papitos¥
AXTHBHAY cuM. S : |
CuemsHHas cud, L i
MHAYKTMEHAA CHM. - i

AxrvpHag HacuM | : |

4, CpapHuTh POAYALTATH UAMEDEHUR C DPASUCTHHMM BHAUSHUHMU, MO~
JyueHHHMM 8 TIPELBADUTENbAOM BR/IAHUYM K JHCHEPUMEHTY QA COOT BeTC?TByN-
el sapaaHTy (env.,

Conepxanue oruePa

1. Uexnb padors.

2. Cxema cOOTBETATBYNUEH BApUAHTY TpaxdasHofl uenu U HoMHmit
PacUST MPeREAPUTENBHOIO 28HAHUA K aicnepuMedry. Ta6aslla peayavraTos
PBCUSTA ¥ BEKTUDHAR MMAPLAMMA.

3. Cxems nnexkTpuueckux iefieit gua uaMepeHus Moupocrd (nee)
UCKIOYAA YXE HAHHYD B NPeABapuTelsHoM 3afaHui. BeKTOpHHE AMATIPAMMH
RANpAXEHUA ¥ TOKOD ANA 3T4X lLieNell Npu cMemaHHol HAPDPYIKE .

4, TaGmuuw uomependit ¥ ewuucnenntt {ragn.l10.2, 10.3, 10.4).

5. CpapHnTentHu GHANU3 WIYUSHHHX METONOP KIMEPSHAA MOWHACTH,

Kourponetine sonpocu

1. Do kaxus opmynaM paccuyTHBALT AXTHBRHYD U PRAKTUBHYK MOUHO-
con cumeTpUuUHOR TpexdasHolt uenu? 2. Hakme weToAN UCMOALIYOT LIS
W3MEPEHNA AKTMEHOX MOmHocTW v TpexdasHux uenax? 3. Kak momHo omnpe:
IERUTL DBAHTHBHYD MOWPIOCTH CUMMETDAUHOR TpexdaaHoft uenu? 4. Horpa
NPUMEHsIeTCA- M3TOL ONHOPO npncopa, MeTom ABYyX NpuGOpoB, METOL Tpex
npudopop? 5. OBocHORATH BO3MOXHOCTDL W3MEDEHMA AKTHARHOR MOWHACTH
Tpexda3HOH Lenu MeTOLOM JBYX BarTMETPOB. 6. llps HaKOM YCHOBMH U
KaK MOXHO ONMpPEAENATH PEAKTHIHYD MOMHOCTb TPexdasHOR Lenu MeToaoM
apyx partMerpos? 7. [louemy parrmerp PWY! B cxeme puc.]0.3 paer
OTPMUATENLHOE N0KA3AHWE NPY MHAYKTHEHOR Harpyske? 8. B kakom cay-
uae OfMH eaTTMETD B cxeme puc,lU.3 nokaxer Hyiab, & BTOpOll - MCEHOCTD
eceit Tpexdaskoit yenu? 9, Hakoso ycTpoACTBO ¥ NPHHUMN AeHCTBUA
SRERTPOAMHAMMUECKOTD BaTTMETpa? [lOACHHTL YCAOBHLE OB03HAUBHHA HA
LKajaax DATTMETPOB.

o
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