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6) BexTOpS! AHHEHHBIX TOKOB Newn CTPOHM HA OCHOBAHHH TEPBOTO 3aKona
Kupxroda ana yanos a, b, ¢ cxemiL H308pawennoil ka pue.2.1:
F S SRR ) fy=d =1 bl =k
1.€. BEKTOp 1,4 TIPOBOIHM W3 KOHLE BEKTOPA Im B KOHeI BexTopa I_'A: nexrop | 5

~ M3 KOHIA B i ropa |, — 3 K
i 2 BeKTOpa Iﬂb B KOHEII BeKTopa l;»«.‘ H BEKTOp 1‘ M2 KOHIA BeKTOa

B Konen Bexropa [ .
a

Puc.2.6. Bektopuas arpanss hasix u el roxon nean

3.4, BeKTOpHAS JIHAIPAMMA BXOMRKIX MHLCHHALX TOKOB HenH CIponTea anaio-
THYHO BEKTOPHOH AMArpaMMe MHHeHNLIX TOKOB ABATATENN U MMECT TAKOH e mu;
OTUHYAE ML, B JUIHE BEKTOPOB # BeAWYHNE YIIa CABHIR 10 daze otnocuremIO
COOTHEICTRYIONICIO BEKTOpa Hanpsxkenus. Tlosromy seKTopHyio JMETPAMMY BXOji-
HBIX TOKOB LIEIH MOXKHO He CTpouTh, a OIPAHHYHTHCS TIONCHEHNE:
IeNPHBE/ICHIOMY B 9TOM DYHKTE,
4. B asapuiinon pesume npr oSpeise tazer ca meun;
~ 3AARHHAYN el IPHHUMAET BHA, NPEACTaBIenHELT Ha puc.2.7;
~ JMHeHHbIE TOKY ABHraTels OcTamIch fes M3MEHCHNA, TaK KaK He H3MCHIIAC) Ha-
TIpOieHHe ¥ napaMeTphl IRATaTens,

HOAOGHBIN Bhi-

Pre.2.7. Cxena tpex ol HeIH B AAPHIEHOM pesime
4.1, Onpesenenue TOKOB HeCHMMETPHYHON HAIPYSKH.

4.1.1. Tlpennaprrenbyo Halinem QasHbie HAUPSACHUS IECHNMMETPHIHON e
OXHEM 13 JI8YX cniocodop (o rHGopy cTyeHTa):

Crocoti 1. TTo (hastbim HanpsjceHusm cem u HARPANCEHUIO CMCUCHUS HCRmpPaTi

Hanpameiye cvemenss nefirpamn

(6)

e U, 0,
¥4, Y Yoo — npososunocty (a3, Car.

lonarag, 9To cycreMa GasHbIX HANPSUKEHHH CeTH COXPAHMITACH CHMMET|HY-
Hoif, npis U, = 1278 s apyrux a3 umeem:

& ["' — (hazunie nanpaxenns cetn, B,

20" g7’ 635 110, B:

U e 1270”354 110, B,
Brsuennsm npopogumoctd Yy, ¥
Jewig has HeCHMMETPHUHON HATPY3KH:

Y. npexsapurensio naii conporus-

o
Z,+R=2+4jT424=26+ j7=2693¢"" Ox;

19




image8.jpeg
0.0371e /157" ~0,0358 - 70,0007 G

Tetieps no dopmyse (6) Bbl'm(‘m‘l?M HalpmKeHne CMeIenHs nL‘HTp&
- e M4 4 127¢ " 00371
0358 - 70,0097+ 0,0376 - 0,1321 = 0.0358 — 10,0097

_ - 135865+ /7569 _ 155579
01092~ 0515  0.867¢

Dasyiie manpsmxenns HeCHMMET]

=833 <755 352, B.

HHOH Heni onpegensenm 1o dopmy 1
Uy ~Uat (7
~Uonsis ®)

Terns (&)

W BLIMHCHSIEM HX:

A =127~(-755- j35.2) = 2025+ /35,2 = 205,54¢" B;
U} =-635- /110~(~755- 3 2 148 = 757607 B;
UZ =635+ JL10~(~75,5 - j35.2) =12+ [145.2 = 145.7

Te

Crocob 2. 1o auseinmiz nanpsxcenuss cemu

Tlpesrapute:sno Bupasiy B KoMiTTekcHO opae nuueitine HAIPDKEITR CCTH.
Teau dasnoe naupswenne U =127B, 1o mHeliKoe RanpIKenne Ll . KOTO-

poen V3 Gonpine asnoro ¥t onepexaer ero ua 30", sarmunseres Tax:

U =30, 17312707 = 220" 2100534 1110 8,

a 18U JIPYTHX NHHEHHRIX Haupaxcuun Byayr pantn:

Upe=U e = 2000 - 12 _ - i90" __ 1330 .

o 0
U=, -e™ 2206 020" _330,050° 10053 110 .

Dasuoe nanpmrenne (aze A BECHMMETPIMEOR HArpy3kie Haiiziem no dop-
Myse:

s 10)

1A AHANCHIA TIposoxuMocTel ¥, ¥, Y onpenenennt 8 Crocobe 1.

Dasiie HANPKEHUS APYTHR d)m Hecumumvmuﬁ TenH Baiiien 10 apMyzan:

-U' U u' (1
-" +U,, 12)
Brusteisen o gopmy:tam (10), (11)u(12)

o 742" o
e 22007 01374 ~220e™ .0,0371e

47 00358~ 70,0097 +0,0376~ j0,1321+0,0358

o
=205.6267° =202,56+ j3535, B

o
20256+ j3535-190.53~ j110=12,03— j74,65=75.61e" % p;

U7 =202,56+ 353519053+ /110 =12,03+ /145,35 = 145855 B,

4.1.2. Tlo sakony OMa onpeielnm TOKM HECHMMETPHYHOM HAIDYKH (Hanpy-
MEP, 10 SHAYCHISM (Ja3HEX HAIPSKCHE, BEITACHEHHAIM 110 HOCICILHM TPeM hop-
Myan):

; 0
1 9 o
Lo 205627 s g61 069 4

26,9375

Uy, 75616 ”‘i
Zp 7,ngy14,|"

S 53t
UL _14585¢’

- =
Ze 269360
1 IIPOBEPHM TPABIIBROCTS BLMHCIEHRH 0 nepBomy 3akony Kupxroda:

1; + l‘; 417 =7.61- j0,69-94~ fAA1+1844 j51=005+ j0 =0 ~ sepro.

o
=103% % = 04— j4 41 4

=

0
it= =542¢/"% 1844 j51 4,

4.1.3. Crpomy BEKTOPITYIO HATPAMMY TOKOB HECHMMETDHHHOMN HATPY3KN:

4) HOMECTIE HYIeBYIO TOUKY O HECHMMETPEHIOH HATDY3KH B HAULIO KOOPSHAAT
KOMILICKCHOM [I0CKOCTH, CTPOHM BEKTOPS! L U ” ’ﬂ B PAHCEE BHITPAHEOM Mac-
wubie my, =258 en (pue.2.8);

6) B macurrabe a1, = 24/ cM CTPOUM BEXTOPKI I; ]” 1" Toxos Harpy K.

4.1.4. Buimonusenm rpadiieckyio npoepky no I sakony Knpxroga:
a) 13 KOHila BEKTOpa I ; CTPOHM BEXTOD i ; (IYHKTHP). & 13 KoImIa MyHKTHPIONO BeK-

Topa i; ~ wexiop | . (ToKe MyIKTHD):
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6) nocTpoeRnkT BEKTOPHEN TPEYIONBINK TOKOB 3aMKHYT, T.e. pasHozeHcTByIOmas
CYMMBI BEKTOPOB THHEHHEIX TOKOB PABHA HYMO, YTO OIHAYACT BLIIOTHEHNC ep-
Bs0ro 3akona Kupxroda srs yana O 8 cxeme apapriisoro peskima (pre, 2.7).

j

my =238/cm
E . ]
my =24/cu

Pite.2.B. BEKTOPHAN JAHATPIMMS HCCUMMETPUIBOR TrPY3It

Ilprmeyann e JHODOIHATEILHOIO CTY/CHTE, BLITOINMBILEN pucter dai-
HBIX Hanpsukennii o Crocofy 2, MOXKET 32HHTEPEcOBAT: BONPOC: 4 BEIHKO JH HE
TIpAEHHE MEAILY BYJeBOH TouKol O cetn u myneroli Toukol 0" HecHMMeTPIMHOH
Harpysks? — D10 HaupsKeHHE L"r"m
TaReHILX 1 hasuwx panpskensi (puc.2.9):

) CTPOHM BEKTOPHI U;,U;.U“_ TaK, KAk CTpoRiM KX ma pac.2.8, i ofosnavucy
KORIIb 3THX BEKTOPOB Gykramu A,8.C;

6) cocxmnmn Touxn A,B u C, N0TyIRM PABROCTOPOHHUI TPEYTOIBHIEK BERTO-
POR JIHHEHHAIX HAUPSKCHHIE CeTH;

B) HAXOIIM HYJCBYIO TO4KY () CETH KAK TOMKY NEPECeuCHHS Mean (11ynKk-
THD) TPEYTONBHMKA NHHEHHATX Rapixennit cetu;

1) nposozms i3 Toviks O b 1ouxy O sextop U,

JICIKO HaifTH M3 TOUOIPAIIYECKOl sarpaMmi

, HONPDKEHHR CMeliein

neifrpain;

) YMHOKAB Juiuny Bektopa [/ 114 MACIITAG HAIPAKCHUS, NOTYSHM Beay-

oo
Y HANPHIKEHIS CMEIeTHs HeHTpa;

€) HIMEPHR YT0JI MY BEKTOPOM Joro

W BETIECTBENHOM OChI0, Haites daty
HRIPEKCHEA CMETIHEHHs Heftrpams.

B naniHoM ciyyae JUIHAA BEKTOPA HANPSIKEHAA CMELICHHA Hedirpaiy

T gl =My OO =25:3,4=858,

1 ITOT BEKTOP CABMHYT OTHOCHTEILHO BEIECTBEHHON OCH Ha YToT
o
v, =—155°,
Yoo 155'
) o
Taxus ofpasons, U, =85¢™ /55 B, aro mpakti1ecki coBnazact ¢ pesyai-

ToM BRamciensit 1o dopmyae (6).

I'pagpunecxoe onpedencrue sexmopa U, m.e. ROCMPOCHIUE SeKmMOPHROTE Oud-

oo’
PAMMEL, WFOOPANCENHOT Ha puc.2.9, 6HINOIHACMCR NO HCEAARWG Crydeima.

4.2. BYomHsic TOKM LENH ONpe/ieiies Hepes IMHEHHbIC TOKH JBHILIes 1 e
HH 110 HepRoMy sakoHy Kupxroa coOTBETCTBEHHO JUis Y3NIOB &, b, © cxemut Tpex-
(asnoi uenm B asapuitHoM pexime (puc.2,7):

(=0 =788 16,95+ 7,61- 0,69 = 1549 j7,64=17.27¢ 15 4;
Iy=dp 40t =-996- j335-9,4- j441=—1936- j7.76 = 2086 /152" 4:
s 07 = 2,08+ 1034184+ j51 =392+ j15.4=1589¢/7"

c

25B/em

Pric2.9, Onpencitonie HANPIKENNE CMeUeNKS RefiTpa ipu oipase e ct
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4.3, Pasnaraem Toin 1, 17,

4.3.1, Avanumunecxu’
1) Tokn CEMMETPHIRRIX COCTAB/IIONMX HYIEBOH NOCIC/OBATENBHOCTH:
R 2 - )
40~ "80" “co 3 :

1‘2 Ha CHMMETPHHHBIE COCTABNSIONIHE:

O 5% M0G0 TPEXPOBOAHO# NENH e

l:+IB*]C:0 = I"Ao=lﬂo=1co>0,
T.e. B moBO# TPEXIPOBOAHOK LIETH TOKY HYNEBON NOCIEAOBATEILHOCTH OTCYTCTBY-
1OT (I HHX HET MyTV 3AMEIKAHUS Yepes HyNesoi TPOBOR).
2) ToKs CHMMETPHYEEIX COCTABNIOKX PAMOi NOCKEAOBATENRHOCTH:
TOK (assl A:

7 RN

. Itralnvall
i =
PR i 3

) 5
2 fM 1

, )

st
i a=el'?, o
o ) 02

e LTI 4 0308 M 1o 502

A 3 -
261 06041039674 + 5426710 _ 7,61 jO69+8,72 - /594 43,50~ jAl4
- : - ~ -

06T sy 59— 7466 s 4.
el ,59 =7, ;

TOXA IPYCHX Pas:
i ~6,38- j386 4;
fr = Iy e 7,460 Y 27,466 = 0156+ 774384,
3) Toxu CHMMETPHHHBIX COCTARIIOLIIX 06PaTHOH NOC/SA0BATEIbHOCTH:
Tok hazbl 4: .

A _ g 45

By 2 it
14 +a IE+aIC

in,= ; as

3
o o O ad )
P 1039654 4/ 5406
42 3 -
_ 761~ J0,69+10,30e745 1 5426703 7,61~ j0,69+0.89+/10,35-533- 70,96
- 3 a 3

.
= % —106+ 29=300¢/9%" 4.

7 e 230907 oM =300/ =-3,04- j0534; m, =2A/cm
Ll = Ey et 23,0907 0 230907 =198~ j2374.
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Diposepya:
T+ I+ 3, = 65— 3,59+ 106+ j2.9=7,6- j0.69 = 7,61~ j0.69= 1}
Fio 4 I+ 15y =638~ 386 -3,04— j053 = 9,42 j439 = 94~ jAdl = I}
oo =17y =1y = -0156+ 77,458 +198— j2,37 =182+ j5.09 s L84+ j51 = /7

= Bepno.
4.3.2. Tpaghuecku:

1) l'locrpﬂsﬂui BEKTOPA TOKA HyJISBOH [OCTeZOBATENBHOCTH AKTHYCCKH SRMAETCS
rpaduueckol Nposepkoli o neproMy 1akoHy Kupxroda, yxe BemomieHHol s
1.4.1.2 (cM. BEKTOPHYIO Iarpanemy Ha puc.2.8).

2) Hdns moctpoeHns sexTopa 1";, TOK& IPAMOH DOCNENOBATENBHOCTH (aser A
(puc.2.10):

Pic.2.10. CRMMETPHTHEE COCTABRSIONEE APAMOM TIOCISIOBATEMLIOCT

g j i

. 3 Koaﬂua wektope 1%, c1pomm Bektop aly, 1.e. pexrop /7, nosepuy-
Thiit Ha 120° npoTHB X0Ra 4acoBOY CTpeNky;

@3 Kouua BexTopa al’ ; CTPOHMM BEKTGP a‘jé, T.€. BEKTOP 1[’;, TOBEpHYTEA HA
240° npoTuB X0KA HACOROH CTPEIL;

i .
® coenuunp Hauano pexropa [ 4 © KOHUOM Bexropa aZIC, Oy M BEKTOP,
TPETLA YACTh KOTOPOIO JAET BEKTOP i:l;
jr o
nosopaunsai BexTop [ R +120°, noxyuuM Jea Apyrax BexTOps CHMMET-
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pUMHOH CHCTEMBI TOKOB MPAMOM MOCTEZOBATENBHOCTH: I;’”=a11"u "

Ter=ay

3) Tok ofpatroft nocieaoratensocts I, Gazsi 4 (pre.2.11) CTPOMM AHATOTHIHO,

i U i
ORHBKO NPH CIIOKERHH BEKTOPOB BEKTOP [; riosopamBasy Ha 240", a sextop /. c

— Ha 120% aarem, MoBOpavMBaR BEKTOP I:a ta +120°, MOsyanM B8 IPYrEX BEK-

. . sin N .
= ICTPIAHON CHCTEMBI TOKOB 06paTHol noche:
Topa 17, ¥ I, =a'l’,, camverp pa

ZOBATENHHOCTH.

A el “

Prc.2.11. CHMMCTRHYHER COCTABAIOMHE OOPATHOM NOCHIEA0BATELHOCTR

Pasen 4. IATAHEA JUISL KOHTPOIBHOM PABOTHL
H YKA3AHWA 11O EE BBITIOJINEHHIO

4.1. MeToauueckRe YKaaRUs N0 BLIONHENNI0 KOHTPOJILHOH paGoTh

Ylpn BHINONHEHMM KOHTPONGHOK PabOTH HCIONE30BATH OGIIENpHEATbE 050~
2HaveRNs, paciGPOBHIBAT KX NPY TIEPROM IPHMEHEHHH K YKaShIB&A eRHHYNL W3-
Meperus B Mexaynapozoli cucreme emunut CH. Teker 1 QOpMYIBI HOTDKKEI GRITE
HAIHCAHBI YEPHATAMY UM TaCTOH aKKypAaTHHIM PasfOPYMBRIM NOUEPKOM B TETPAIA
HIH Ha TMcTaX GopMaTA A4 C MONAMU CNpaRa B 3 CM AA 3uMETanmll peleHIeHTa.
Pacuertble GOPMY/E NEPROHAYANLHO APHBOZATCA B OGIIEM BHIe ¢ PasbACHEHHEM
BXOMAUDIX B HUX (MIMYECKHX BENUNHH M YKAISHMEM UX pasMepHocTeli. 3atem B
OpMyEL IOXCTARNAIOT COOTBETCTBYIOIUME YHCHOBEIE THAUCHHSA M NPHBONST KOHEY-
Hulii peayreTar, CXeMbl H IPadHUueCKHe NOCTPOSHHS BEBONHSIOT ¢ MpHMEHEHHEM
“epTERHEIX HHCTPYMERTOR & coormeTcremy ¢ Tpebosannamy ECKJ, B kome koH-
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TPONRHOH PabOTHI HYKHO LaTh CIMCOK HUCHOMbICBAHHOM JHTEPATYDEI, IIOCTABHTH
CBOK [OAMKCE H YKa3aTh AaTy BHINONHEHHA.

Hpexcoe wem npucmynums K estnonnensio paboms, weobxoduro sxuma-
MENbHO OSHAKOMUMBCR ¢ RPUWTONCENUeM 2.

4.2. 3agaHng 11 KoRTpONLHOH paGoTHL

3adaya 1. Pacvem pazsemenenroi yenu Becunycoudarsnozo moxa
Brraepriare CXeMy HHIMBHIYaNEHOTO 3aamKs i HalTa:
1. JleficTayiommye # MrHOBEHNEIE IHAYSHISA FAPMOKHK TOKOB BETAei;
2. [leficTRYIONINE ¥ MI'HOBERHEIE 3HAUEHNY TOKOB BeThel;
3. leficTayrollee aHaverHe 3,4.¢.;
4. MomtocTit 1t KOa)HHIMEHT MOMHOCTY HeCHHYCOMAATEHON LeNK, a Taloke koad-
DHUEEHT MOITHOCTH /NS ITEPBOY FAPMOHMIH.

VKA3AHHA 10 BHIBOPY BAPHAHTA 34HAHHA H PACHETY

Homep BapuanTa cxeME! HHAMBHAYAIBHOID 381AHRA DIPEACIIOT M0 ABYM 110~
crentus ubpam mudpa. Bone amcno, ofpaszopannoe ABYMS NOCTEAHUME HEQpa-
MH, Sonbie 20, TO JUIS NONYUEHHS HOMepa BapUAHTA I3 2TOTO YHCIA BRMHTAMT 20,
40, 60 ik 80. Hanipumep, ins tiugpa 5257 nomep sapuarTa 57-40=17.

CxeMy HRIWBUAYATBHOTO 341aHNA CTPOAT, ACXOAS K3 OBIIEro BUAA Pa3BeTs-
neHuol nenu (pac.4.1), a AREMEHTE CXEMbl HHAMBUIYATBHOIO 3aJaHKI BHGHpaKT
u3 T2biMe 4.1, rae 3a0aHHble ANEMEHTE! OTMEUSHE! 3KAKOM X B CTPOKE, cooTeer-
ctBy10lel Homepy BapuznTa, TIpi 9TOM ANA BCEX BAPHAHTOB:

g =, =¢ ==&, +EVsin(or + ) + EV sin(3an +,) =
=20+100+2 sin(a +30°) + 5042 sin(3at — 60°), B3

R=R=R=R; L=L=L=1; G=C=C=C;vactora [ =50Iy.

M3 Tabmauer 4.1 BHIHO, TO KEXIAL HHIIBHAYAIsHAS cxeMa SyZeT COofiepXaTs
TOSBKO OIHH HCTOMHHK 3.71.C., ¥ JIMIs TONBKO Of[HA BETRE 3aAHROK cxeMsl CymeT co-
ACPXaETh OCNENOBATENRROE COSAMHEHHE PEIUCTOP2 M PEAKTHBHOTO 3MeMenTa (L wim
C); npyre e sersl GyHYT COIEPHKATS TOIBKO 110 OAHOMY drteMenTy — R, L wmi C,

Yecnenmsie sHaverna R, L wm C euGupator us tabmaue 4.2 mo nocuexsel
matpe yueuore mudpa.

HHIyKTHBREIS # eMKOCTHEIE CONPOTHBACHAS /A NEPBOM FAPMOMKUKH, a TaKKe
APTYMEHTE! KOMITIEKCHBIX YHCE!, BHYHCISTS C TOYHOCTBIO O NECATHIX, 8 KOMAIEK-
CBI COTIPOTHBJICHHH M TOKOB — IO COTHIX.

Bce KOMINeKCHbie BENHIHHE 3a0HCHBATE i B alrebpaudeckol, B B NOKasa-
TesIbHOU dopMax.

Ipn 0503HAYCHHR TOXOB U CONPOTHBIENHI HOMEP BETBH YKA3BIBATD HUKHEM
KHZSKCOM, @ HOMEP FapMOHHKM —~ BEPXHHM HERSKCOM B ckobkax, Hanpmmep: /{”;
Z!” u oMy nonobHoe.

TIpaBrnbHOCTD pacdeTa TOKOB BETReH AIs K2k/0H TAPMOHMKA NPOBEPATH 1o
nepeoMy 3akoHy Kupxroda,
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Hexvaunie Junmsie yis paciera

5
BE i | 15 | 13 16
[ 177 | ;2 ) 133 | 1s2 | 177

Jaouya 2. Pactem nepexooiieix npoyeccos @ PAseemeieibly Yeny
ROCIMORHHOO THOKA € OOHUM HARONURIEAEH

VKAZAHEA 11O BRIBOPY BAPHAHTA 3AZAHHA H PACHETY
1. Homep cxembl HHIHBAJYATRHOTO 3a7aHHS PABEH HMCIY, 00pasoBanioMy
A nocreirmg dparys yaeGnoro mudpa, ecan aro wneio < 20. Eear o
unes0 > 20, qyrHo serdects 20,40,60 rim 80.
2. Cxema saanus 1o ee Homepy Babapaercs i3 1abad.3.
3. JLs seex BAPHAHTOR UpPHHSTL F=18B;
4. B aBHCHMOCTH OF HAJH'NA B CXCME HHAYKTHBHOCTH KM CMROCTH, Tpedy-
e1CH HAHTH JAKOH KIMEHEHNS BO BpeMeRH:
A. Toka it BANPWKSHUS HA RIUIYKTABIOCTH;
b, Hanpaxenns 1 TOKa Ha EMKOCTIL.
3. Bee pemienue Bejercs B o0UIEM BHJE, & UMCIOBRIE FHAUCUNS TOACTABIAIOT
JIHNIL B OKOFMATE 50 BLIPAKCHHC.
6. Nexorisle natEnie a18 suraucnenuii Sepyres cueyiomus obpaom:
— MEIVKTHRIOCTE, 13Mepaenas B Mumarespy (1xl 7=10"17), pansa noeaes-
it tudipe mndpa, ymroxennoit ue 100;
emxocth B MuKpodapaax (Lwr®=10°d) pasua uocaeuneii undpe yuedno-
o wHdpa, ymaosensoR na 1000;
conporEraensie pesueropa (Om) pasno npemocneaned nwdpe mudpa:
ecan udpa, 10 KOTOPOl OnpeAenseTes HAXYKINEROCTH L, evkocTh C i
conporiaienne R, pasra uymo, To Geperes uueno 10.

Tabyama 4.3

e
T

| I W

Cx.1. Kmow K samuiserca
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.. Oxonuasye Tadn 43

y

Cx.15.Kmoa K savuaered

Cx.16. Kmou K pasMEKaercs

Cx.17. Kmou K paswouactea

Cx.20, Kmou K 3ambIkaetcs

Cx.19. Kmaoy K pasmbixaczes
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4.3. Nipumeps! BhuroHEnNS 39 XaHRH

Tlpusep pewenun sadanu 1
fycts 1o aByM nocnesauM mHbpam nmgpa BuGpan BapuaHT 01, no xotopo-
MY, — COIfIacHO IepBoli cTpoke Tabn. 4.1, - 5 mepBOl BETBR MHAMBHTYANEHOH CXeME
HOMKHBE GEITh BRIBOYEHEL 3.41.C. € = € K peyuctop K;=R, B0 BTOPOH BETBH — HEAYK-
TasHocTh Ly =L, a B TpeTheii seten ~ pesucrop Rs =R K eMKOCTh Cy=C. Yucno-
Bble 3HAUSHNA NAPaMeTpoB R, L u C, pasymeercy, 3aaHsl B IPUMEPE APOH3IBONBHO (2
ne Bubpanst no nocneane uugpe | wudpa u tabn, 4.2):
R=40mM, L=20mT}, C=220mxP.
Mrak, 3aImichiBacM yClOBKE 38/Ja4H H qepTHM CXEMy HEHBWIYAIBHOIO 322d-
B4 (puc.4.2):

Pac.4.2. Cxenta paseranestol Lens HeCHHYCORIRTHHOTO TOKR

Jano: e = E, +EQsin(ar +y,) + B sin(or + ) =
=20 +100+2 sin(ot + 30°) + 502 sin3ex — 60°), B
R=40m, L=20mI1, C=220ux®D; uactoma f =50y i
Hafiru:
1. JleHCTRYIOIIME H MIHOBEHHBE SHAYEHHA FapPMOHMX TOKOB BETBEH;
2. JleticTByronzae 1 MTHOBEHRBIE 3HAYCHYSA TOKOB BETBEH;
3. JeHcTBYIolIee 3HAYEHUE 3.71.C.;

4. Moumoctn 1 x03)OUUKEHT MOINHOCTH HECHHYCOUANLHOR TIENH, 8 TaKKe KOdh-
ULIHCHT MOLHOCTH A/X [I@PBOIt TApMORHKH,

Peuternue

1 BeficTBylolHE ¥ MIHOBEHHBIC 3HAICHAA TAPMOHHK TOKOR BETBEH HaxoluM
IO METOJTY HANOKEHAS OT KB)I(JIOﬁ TapMOHHKK 3.1.C. B OTASTRHOCTH:
a) TIPH BKAIOYSHNUM LEIH HA BYJIEBYI0 FapMOHHKY 3.4.C., T.C. Ha IOCTOAHHOE

nanpsoxenve E® = 208:
~ BXoAMHOE coMpoTHBYeHHe Hemk RYY = R | T.K. HA NOCTORHHOM TOXE HHAYK-

THEHOCTE BTOPOl BETBH BENET CE0s KAK KODOTKOE 3aMBIKAHHE, 3 EMKOCTS TPETBEH
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BETBY — KaK pasphiB Ier;
~ TOKM 1yJIeROi TapMOBYEH

1= =

©) 11pH BIULOYSHEM LETTH B [ICPBYIO0 MAPMOHMKY
" = EV sin(at +, )= 1002 sin(er +30"). B
— yrioBas wacToTa @ = 2af =2-314-50=314pad/c;
~ WHJIYKTHRHOE 1 EMKOCTHOE CONPOTHRACHIS /1A EPBOi FapMOHHic:
o 1 1

XY =l =314-20-107 =6,30m; X s e ——— = 1450m;

X = ol =314-20-10 s e TV R TR
~ KOMILIEKC eHCTRYIOMEr0 SHATSHNS 3,/1.C. IePBOJ FrapMOnMi:

£ =L e 1000 By

~ KOMIIJIEKCH] COIPOTHBIEHHTI:

nepsoit Betbu Z[" = R=40u,
63=63¢"" On,

1perveit Bersn 2 = R— X = 4~ 145 =1504e ™ O ;
— KOMILIEKC BXOJHOTO COIIP(YF“B.L,HHE Henmu:
L R ASMCT o e

Jeawa-jlas
OTKysa ciaeayer, uTo aKTHBHOE W PEAKTHBHOC BXOIHLIC CONPOTHRNCHMH Leny s
HEPBOH FAPMOUWKY COOTBETCTREHHO PABHbI:
RY =59108,  XP=10210m

(110 aTHM 3HAYERRAM YAOGHO GYIeT BHMHACTHTE AKTHRHYIO U PEAKTHBRYIO MOMHOCTH
TIEPBOI TAPMOHHKN);

= KOMILIGKCH [IEPBHIX FAPMOHHK 'rm(on petneli;

— =R47e M =734~ ja244,

BTOpoit BerB  Z)' = jX |

Tiise”
panen B 1061 0,004,
J63+4~ ﬂ45

ot 3

. 5856/ - 3274 485 A;
: 163
- MpoBepKa 1o NepBoMy 3akony Knpxroda:
10 4 i =10,61— j9,00-3,274 j485 =734~ j4.24 =1 — Bepho;
RS J )

~ eHCTBYIOIINE ¥ MIHOBEHNLIC JHAEHUS TICPRBIX IAPMONIK TOKOB Betnei:

1M =R4TA. AT 2 sin(er 307y 42
7" =13974, 139742 sinfar —40,6°) 4:
I0=5854, i = 58542 sin(mr +1247)4;
B) (IPH BKINOYEHAH LETH Ha TPETRIO TAPMOTHKY

34

&% = B sindet + ) = 5042 sin(3at - 60°).B:
~ WHIYKTHBHOE H 8MKOCTHOE CONPOTHRICHH UIA TPEThel rapMoHuke:
X" 145

POV _ AL 1 _ =
X" =30L=3XP =3.63=1890u, X =— oy = 4,80x;
~ KOMILIKC 2IeHOTBYIOIIETO SHAYCHHS 3.11.C. TPeThell FapMOHHKH:
5 2 Ex e 506 g

Vi

— KOMITIEKChI COLPOTHBICHII:
nepsoii BeteH 71 = R =40x;
wropoii nersr 25 = jx® = 7189 =189¢™" O3
Tpetheit BetBr  Z{) = R~ X = 4- j48=625¢ O ;

~ KOMIJIERC BXOHOTO CONPOTHRACHHS UeITH:

z0 .28 189¢/ 6250 %
894~ j48

OTKY/i# CTCIYeT, YTO OKTHBHOC M PEAKTHBHOC BXOZHMIE CONPOTHBICKMA Weny s
TPeTHeH FAPMOHIKK COOTBETCTREHEO PABHAL

R =10670m, X =-ja.530x;
— KOMILJICKChI TPETHUX FﬂpMOM\ TOKOR BeTREH:
£ S =431 =344 2594
159 L ¥
62567
B9 L4 48

10,67 j4,53 = [1.5% " O,

43177

<184 174 i0,594:

18.9¢""
St S8 j2,014;
z B9-4- a8 104
[poRepKa 1o nepromy saxony Kupxroda:
I =174~ j0.59 4 518 - j2,01 =344 2,60 » 3,44 — j2.59 =]V — pepro;

~ JeCTBYIONME i MTHOBCHEBIE FHAYEHHA TPCTBHX I'APMOHNK TOKOB BeTBeil:
I =4314, {9 =432 sin(3an—37"),4;
Y =1844, €% = 18442 sin(3wr ~1614" ), 4;
Y5564, Y =556v2 sm(er-21.2"),4;
2. JleficTRyionne B MIHOBEHHBLE 3HAYCHNA TOKOB RETREIT:
1= JUEF 0T 0P =5 5847 1430 10744,
D 412 = 5+ BATNZ sin(wr ~30°) + 4312 sin(3an 37 ), A
T+ (IOF (IO = 5 w1307 1 1847 = 14954,
=i iy =5 +13.9T2 sin(@r ~ 40,6") + 184y 2 sin(3ow - 161.47),4:
1 =T+ UPY = J5gst 556" —807 4,
by =i 4 i = 5852 sm(n +124")+ 556y 2 sin(3er — 21,2°), 45

3. Jleifesyiomee 3uadenne 3.1.c.;
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= V307 1007 4 50° = 11358 B;

4. Mommocty ¥ Ko5GOAUMENT MONOCTH HECHHYCORIANLHON NeTH, Kosdihu-
UHEAT MOIMHOCTH JUIs HePBOK MaPMOHMKE:

~ GKTHBHAA MONIHOCTL WECHHYCORJATBHOA MelH Panda CYMMe SKTHBHLTY
MOUIIOCTEH BCEX rapMOHAK:
P+ PP P = R4 (10T R (17 F R,

P& 4484775914 431-10,67 = 722.2 = 722Bm;
PeAKTHBiIAA MOIIFOCTL NECHAYCONAATBHON UeMml PaBud anredpangeckoil

CYMMe PeakTHBHLIX MOIIMOCTEH Beex rapMORRK (KpoMme, pasymeeTcs, Hyaenoii), mpn
2TOM INAK PEAKTHEHON MONMHOCTH JULT KMKION TapMOHIKH ONPEACIALTCS JHAKOM e
PEAKTHBHEOTO CONPOTHRICHNS:

w2 on = (0 F x4 () X2,
O =8471021+431" (- 4,53) = 6483 ~ 64814

- MDA MOIIHOCTL HCTOUHHKE HECHITYCORIANRHON 3.71.C. pasia npopsnele-
HUK JICHCTBYIONHX IHATCHITH 9.71.C. ¥ BXOAHOTO TOKa:
113.58-10,74 = 121985 ~ 122084,
PR FTOM § "/F: ;()’ W3=32 MONHOCTH HCKAKEHNE, KOTOPAS DABHE HYTIO TOIRKO
TIpH THCTO BKTABHON HarpyIKe;

= MOIIOST] HCRAKEHITA

(P %)= (121985 - (72227 4 648,37 ) = T39B4;

— K03(GAIMENT MONTHOCTH 11ETH HECHHYCOHARTEROIO TOKA — 3710 Koagiumi-

SHT MOIHOCTH COS@.,, TAKOH CHRYCOMMATLHON Nend. ¥ XOTOpol aeiicTayonme

Teys

3RAUSHES HANPSKeHUs (3.1

) M TOKa TAKHE K¢, KAK B PACCMETPHBACMOI HECHIY~
CORAILION 1SR, W B KOTOPO BLUIENSETCs TAKASA XKe MOIHOCTh] O/IAKD YOI ¢y, =
OEKTHRHAS BEINMHEA, TIOATOMY 0GRIYHO KOMIPHUMEHT MOBHOCTH HECHHYCOUIATb-
1o e 0503HANAIOT, HANPIMED, Ipedeckoil Oyknol ¥ (Hm xaxoii-mibo apyroil
BYRBOH). # BRHHCHIOT 110 PopMysie:

— Koa(OUIHENT MOLBOCTH /13 NEPBOi TANMONHKH ONMPEACIIALM H3 TREYTOTi-
HHKA CONPOTHRICHRI 1a BXOAE TCiH:
RY 591
TzE8 TR
Taxuy OGPa3oM. 33 CHET KOMITCHCAIIMH PEAKTHRHOH MONHOCTH Ha BRICIINX
TAPMORHEAX  KOMIHIHCHT MONIHOCTH 1ETTH HECHHYCOMIATBHOTD TOKa OKa%ics
BRE KOIQHITACHT MONHOCTH JUIs TICPBOK MAPMORAKH.

cosp™ 050.
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Mpusep pewenun sadawu 2

Jano:
E-18B: R=10s; L=101mIn.

Huifti sakon mamencuns Bo
BPEMCHR TORY W HAIIPAKCHAS Ha
HIAYKTHEHOCTH 110CHIE 3AMAIKANHA
Eona K.

Oiipeeanth MPoiomKHTE -
HOCTL NIEPEXOIHOIG Oponecca.

Puc.

. CxeMa o KoMMyTamiR
Pewenue

1. Haiineat Tok 8 MunyKTHBHOCTH 10 KOMMYTAIEH 110 3akory OMa B samainHol
coxeme (puc.d.3 )

. B
i (0-) i,(o_):ﬂ. (.1
2. Tlo | 34K0HY KOMMYTRIMT 3a1IHCHIBACM OCHOBHOE HAVANBHOC YCIOBIE:
S E
O)=i.(0-)=—. 2
10)=1.0-)=7 4.2)

3. 112 TOKA B HEILYKTHBHOCTH PeleHue HITIeM B BHAC:
byl s 4.3)

Iy~ IPUHYALSIUAN COCTARIMIONAR NEPEXOAHOTO TOKa;
i, cBOBOBAN COCTRRIAONIAN NEPEXOTHOIO TOK,

Tax kax nocie okoHyanng L
HEPEXO/IHOT0 POIECea HOBLT yc- — -
TAHOBHBITIICH pexcHM ByJIeT pe-
FHMOM IETH TOCTOSHHOTO TOK, e " IS v %
1% KOTOPOID HHJIYKTHBHOE €O- ) 3 i 1

TPOTHRICHNE PIBHO BV, TO CO-
nporHBacise R B IOcHekoMMy-
Taumonnoil cxeme (puc.4.4) Gyxer
HKOPOUEHO, 1 10 3aKomy Oma:

i L (4.4
" T1SR T 3R A
Crofiomias COCTARIAONIAA IIEPEXOIHOTO TOKA OT HCTOUHIKE HE 3ABECHT. a 30~
BHCHT TOJBKO OT CXEMbl COSAMHEHES H HEPAMETPOB VICKTPHYCCKON (e
e =de™, (4.5)
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image17.jpeg
rae A —nocrosunas HHTErPHPORAHKUAT
Pt = KODeHb XapaKTepHCTHICCKOTO YPABHSHHA.
s TIOMyYeHHS XapaKTePACTHYCCKOTO yPABHRITHS 3aMHCHBAEM BX0IN0E Co-
MPOTHRACHHE NOCTEKOMMY TAIROHEOH CxeMsT (pHe.4.4) B KoMIiekcHOl dapMe, a 3a-
TeM 3aMEeRAeM o Ha pi

(N 3R ol R _ _3R pld
Zliw)= iy Z,(p)="+ .

Ilpusens mpasyio HacTh DOCHEAHEro YpanHEHMs K oOLEMy 3HAMeHaTeRio W
UIDHPABHAB YHCIRTEN: HYIO, TIONYYHM XapaKTePHCTHHECKOE YPaBHeHRe:

SpL+3R=0, (4.6)

KOpeHb KOTOPOro “.7)

(4.8)

Jlns onpenelicHHS MOCTORAHON HMHTEIpHpoBanms A 3ammiiem nocreniee
ypasrerue npu = ¢ N0ACTAHOBKOA OCHORHOTO HAYANBHOTD YCAOHHE H3 (IOPMYIH

4.2y £,(0)=4, (0~

T.e. ipn =0 ypasnenne (4.8) npunnmaet a1 (4.8%):
E _2E,

=244, (4.8%)
2R3

oTkyaa A= ;L; . Ioncrannas ato sHavenwe A B (4.8), nonyumm:

@9

, uTo connanaer ¢ OHY;

5
iy()= ;% UTO COBNATACT € HPHHYRKACHHBIM 3HAYEHIEM TOKR,

CaeA0BRTENLHO, PenieHHe HalIeHO RepHO.
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4. Haxozum 3aK0K HIMeHeHES HANpAKEHUA HA HHIYKTHBHOCTR
.ty
e % . (4.10)

P -
dt 10

3. 3anpcamaen gopnyis (4.7), (4.9) & (4.10) B TUCTOBOM BRIDAACIHNT
3-1

R e ~594c™ & —6c

u = %e-ﬂ =18¢"%B.

6. TIpOAIOSKHTEALIOCTE 1y 11EPEXOAHOIO HPOUECCA M8 HENH ¢ OTEIN HaKo-
TIHTENEM JHEPIUH (HHAYKTHBHOCTBIO HITH eMKOCTBIO) NPHOIMKEHRO Onpelesiercs
10 opmyae:

t =(3+4)7, (£11)
1
FAE T [p — MOCTOSHNAS BPEMEHH, ¢

Vpmsan ¢, =37, Bpu@canM:
3
tog = =050,
-6

Taxim oGpazom, wepes spems, pasroe 0,5¢, HEPEXOARLIA npolece npaKTHe-
CKH 3aKOHSNTCH,
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MHAKCTEPCTBO CENLCKOT0 X03AHCTBA POCCHICKOR QEIXPAIIAR

@IOY BIO POCCHACKHA NOCYAAPCTBEHHEI ATPAPHBIN
JAOUHLIA YHABEPCHTET»

axyantes meprernsn n OBP

Kageaps snextpoobopyroBauns B aBTOMaTHKR

SJIEKTPOTEXHHKA
5
SJEKTPOHHUKA

METOJMYECKUE YKA3AHWSE
O W3VIEHHIO TRCHMATUIMHDE W 3AJAHNS
JUISi KYPCOBOM W KOHTPOJGHOM PABOT

cryrentam 3%, 3 1 4 KypeoB CneuuaILHOCTH
110302 — «DaexTpRhAKATNS B ABTOMATHIAINS CEILCKOI0 X03mHeTBa»

Hzdanue 2-e, nepepabomantioe u dOROIHERHOL

Mockra 2009





image2.jpeg
9. Hesruneiinnie nenu nocrosmmoro Toka
Cramnyeckoe Anddepenmaihroe Conporurienus. 3umena neannelinoro
MICMEITTA THHCHHRM yuacTKOM tem.

Pacuer nems npu noesesonar CIhHOM, NapAIeThHOM B CMEIIAHHOM coeiHic-
HuH HelHeHRIX AeMenton.

10. Marnsrugte nenn PR HOCTORHNEIX MATHETHBIX NOTORAX
TIOBHEIE XApaKTEPHCTHKI MAarmmTHOTO moss W OCHOBHBIC 3AKOHK MAIHET-
TEIX nenci. Pacuer nepashersrenbix u PAIBETRICHHBIX MATHETHBIX HeTicii,

11 Henmmeiinnie nenn TIepeMEenHoro Toka
Henuneitme nemr TIEPRMEHHOID TOKA, X 0COBEHROCTH | pacuer.
Torepu B deppomarnarranix COPICHHMKAX,

Deppopesonanc.

12. Baexrpomarnmrmrie yerpoiicrea
Deppopesonancit crabunmaarop HanpsReims. Yenmmre:s Mommoers. V-
BOETEIh ¥ YTPOHTEINL HacTOTH.

13. Hepexojunie TIPONECCH B AHHEHHBIX 1eKTpHYeckuY Hemsx
Tpmtnis BossmksoBenus TICPEXOIHBIX IIPOTIeCCOs. 3aKomk KOMMYTallHY, HX
thmeckuii g MATEMATHYECK I cMBbICi.
Knucenseckuit meron PACHeTd TILPEXOIHkIX NpoLeccon.
Tepexommtii nponecc & nem ¢ OZUHMM HAKONHTENEM IHEpru,
Brmouenne nemn ¢ HOCHENOBATCABUEM COCUHSNHEM 3IeMeITON RLC
TOCTORHIoe W CHRYCOHAANbHOE Hanpmxeswe.

Oneparopasii mMeTon Pacyera nepexojiHLIX Nponeccos. Tpeobpaszosasine Jla-
iaca, Oneparopusie cxempl.

a

14. Teopusn SASKTPOMATHETHOTO N5t
VpanHenus anexTpomarmmTioro [0, DaeKTpocTaTHYeCKOE T0MTe. Dnextpi-
MIECKOE 1101 MOCTOARERIX TOKOR, Markinnzoe 1ose nocrosmmn TOKOB. Bixp

Boii
XAPAKTEP MACHUTHOTO 110715 CRATApPHbL i pex TOPHBIT NOTeIHATh.

15, Ocnosn OICKTPOUMKH M YlexTpHTeckue H3IMEpeHHR

Dnexrponmka u ee POJIL B CONLCKOXOIMHCTBCHROM powusBoscTee. Venonime
0BO3nAUCHAS # HA3TAYeHMe TIo; YHPOBOAHHKORBIX JHOAOB, TPARSHCTOPOR, THPHCTO-
PoB. Hetosusku sroprusoro Irasus. TTonynposoaiukonsie BRIIPSIMHTENH, THY-
cropuste npeoGpasosarenn. Iomstue o MpeolpasoBatesix YacToTsl, Vemmrey
SNMEKTPHYCCKUX CHITAIOB. OCHOBAI 1pponoii aeKTpormKH, MHKpONpOLECCopine
cpeacTsa.

Knaceudmranms AMCKTPOHIMEPUTC bitkIX mpuGOpoB (cHetema, Kiace TOMHOCTH,
HAIHAYCHHE H T. eTOBL H3MEpeHus: TIPAMBIC H KOCBCHHAIE. I‘i’:‘MCP(‘HKC Jnex-
TPHYCCKHX BETHYRH: TOKa, HANPOKEHIS, CONPOTHRICHAS, MOUHOCTH, 30epruy. [To-
HATHE O MOCTOBLIX M KoMueRcaunonnLx MeTOAaX H3MEpeHNS, :)J’lﬂiﬁ';\}l“ltt‘ﬂ\k‘ H3-
Mepenns HCXIEKTPHYSCKHX BEIMTHH,

Pawien 3. SAIAHUS JLIsSE KYPCOBOJi PABOTDHI
T YKABAHHSA TIO EE. BHITOJTHEHAIO

Tema kypeonost paiors:: «Pacwer Tpexdastoi LeiH CHIYCOMATLIONG ToKkay.
3.1. Meroanyeckne yKasanug no smoanen o KYpCoBoi pators

3.1.1. Tpebosanus x ogropsirenuo Kypeosoil pabome:

Kypeosas paGora zomkna COZNEPXATE PACHETHO-NOSCHATLILHYIO 3anmc
rpadreckuii MaTepua.

TexeToBas Y4CTh PACYETHO-IORCHITEBHON 3a1HCKY UPINeTCH it JIMCTaX (hop-
Mata A4 (210x297xm) B pamke, KoTOpas — corsmacHo TOCTy — zomkna uMets o1-
<1y B 205 ¢ TEBOH CTOPOHK THCTA | 10 Satm TPEeX ApYTAx cTopoir. Bee sanucn B
PACHETHO-TOSCHATE RO 3anTcKe BEJLYTCS aKKYPATHEIM PasGOPTMBLIM T10MEpKOM
& OTHOM CTOPONE MCTA HA PACCTOSHMH OT BOPXHEH I IIKHEH TMHWR PaMKH He M-
ree 10wy, a pavano m kowen CTPOK ZOILKHO OTCTOATH OT GOKOBLIX “THHHH pamiy e
Menee, deM Ha Ius. AG3ale B TeKCTe HAMHAIOT OTCTYHOM B 10-1530sr, Texer mm-
LIETCA PRIMEPOM MPHGTA e MeHee 2,5mm. Hcnpanienne omuox jonyckaeres mhi-
noaEATs Gerol Kpackoi,

["pagmacexnil Marepuay (BEKTOPHEIC IMArpaMMBbl) REINOTHATL Ha OT/ICTLHBIX
SIMETAX TaKoro e GopMata A4. DIEKTPHYCCKIe cxeMl CICIYET JABATH 70 TEKCTY.
Cxenbi 1 BEKTOPHbIE JHATPAMME! TOMKHBI BRIUCPUMBATLCA C HOMOIILKG UePTEAHRBIX
NPHIRICHKHOCTEH B COOTBETCTBHH © AeffcTByiommumMy TpeGosannsvi Frumol cue-
"M KOHCTpYKTOpckol  mokymentammm  (ECKJD). B Hatae _ pactienio-
NOACHITETBIION SRIMCKN CTOTYET HAUMCATS CONEPKAMHC KyPCOBOH PAGOTH npe-
BECTH TAGIMLY MCXOIHBIX IAHHKIX B COOTBETCTRIN ¢ MHPOM 3aTETHOH KHIDKKR.

VISIOwenie pemenis 3anatn JOMKHO CONPOBO/IATLCN KPATKIH, HO Houep-
{BBAIONHAMI TOACHeHUAMIL. PacueTHEIE JOPMYNH TIEPBOHANAILHO SanHMchBaOT B
o WHNE CHMBONAMH, UPHESTEIMA B IOCTax. Kasaoit dopmyie fIpAcEanBaCTC
HONCP, KOTOPbIH 3aMichBaCTCs apaGekuME wadpamy » KPYIUIbIX cKoBKax ua yposnc
hopyyanl B KpajfiieM UPABOM TIONOKEHMI. Hymepauns hopwyn paspemaercs kax
CKBO3HOM, TaK W 10 pasnenam (HO He TIO NoApasienan win myukTan). Toscrenns
CHMBOIOB JOPMYTTB € YKAIAHHEM HX PA3MEpHOCTell aioTes noa (opmynoit B Tok
HOCHEIOBATEALHOCTY, B KOTOPOH OHH DPHBE/ICHE B topmyue. Tlepsas eTpoka tose-
HEHIA HAITHRAETCS ¢ HAUANA CTPOKH €O CIIOBA «rae» Ges asoeTowns nocie mero, 3a-
TeM B QOPMYLEI TOJICTANIIOT BMECTO CHMBOJIOB COOTRETCTRYIONIHE CTORIE 3iia-
HICHNA W TIPHBOAAT KORSUHbIA Pe3ynbTar. Bee MMeTs! pacteTHO-noSCHITEIbHON a-
IIHCK JI0IKIT BRI TPORYMEPORAHK B cOpONtOpoBATEL. .

B komiie kypeosofi paGoTsl IPHBOJIT CIHCOK HCTIOMb3ORANHOIN 1 TepaTypHL.
Cimcox nuTeparyps! saTMCHIBACTEA B TOH TOCEAORATELIOCTI, B KOTOpoif Jiacres
CcwTKa Ha auTeparypy B rexcre. CCBUIKA B TekeTe Ba TTATEPATYPY SANAI0TCH B KOCKIX
ckoGKax, nanpuvep, /2/ kuu /2, ¢. 35/, ecim npr srom YKA3biBACTCS CIPAHUNA.

B xomie kypcopoii paGoTE! CTABAT CBOIO 1OTHCE.

Ofpasent TTYILAOTO HCTA U1 KYPCOBOi pabotsi mpeactanien & MpiLosKe-
CUERE

D)
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3.1.2. Vkasanus ro ewfiopy 6apUanma 3a0akus u paciemy

Vcxonanie faHAble IS KEAHBATYAILHOTO 3a[AHNS CTYACHT BHOMpacT i3 Tabi.
3.1 o msym nocnerum Tdpan mHGP2 aveTHol wumkEn W W3 Tadn. 3.2 - mo ne-
caesineit nudpe mupa.

Tlepen BhnonHeHieM paboThl HEOOXOAMMO OCBONTL OTEPALIEH € KOMILIEKS
HBIMIT IHCHAMH 110 TPEAOKEHAIO 2 I COOTBETCTBYIONIEH AHTepaType.

BhiuneneHue BoeX SHCHOBbIX 3HAYCHUI CACAYET BRIOAHATH C TOYHOCTLIO JIO
COTEIX (IR 710 TPEX 3HAYAIHK MUGP, SCIH THCAO MeHbIE CANRMLE!).

Brrmcsrense spadennil yrioB (B IPAIYCAX) BUTOAHSTS ¢ TOYHOCTHIO IO JECHTBIX.

_____ Hampwseme cCTH B DAPAMETPL] ABHIATE.

Hanpsenne Tapametps: apuratens
| ceru u napa- T
wmerp mnre- | Haupuse- \
Tea He ceTH [ REUpAECHHC | MOmmocTs | KoouusesT K
| Tocxemsme | UR | UnB PyxBm | oumocTs cosg
ape nadpnt |
. pa__ e
{ or 01 n020 | 380 | 30220 | 15
C W2l «40 | 380 380220 | 40
| A w0 | 380 380220 | 55
e ST« |0 T seem0 [ s
PRI ) a7 [T up
Tabnwna 3.2
ConpoTHBALHNS IMHAN B HETH
| ocneans mRgpa ConpoTHeicHEe ImH | Conporuriesie
mdpa CryseRTa | n xowmnercioll popue Zn, On dpassa e R, O
1 TH6 T
2 - gL 15 ]
_ 3 244 24 ’
|- 4 258 1
s T [
. 8 j 27 1
7 ] 30 1
| T - 15 o
i 9 1 I 21 )
0

3.2. 3ajauns ans Kypeosoii paGoTn
B navane tpexdasnoli ceTh ¢ meitHbM anpsxennes U NOLKMOUER ek~
TPOABMTATETh, & B KOHUE — MIEKTPHYECKas etdh, (U3l KOTOPOH COCAMHENL! Tpe-
YTOITBHHKOM.

Tpebyerea:
1. BriGpath cXeMy coelMUenHs 0OMOTOK 3iCKIPOIBMIBTEIN H HAYEPTHTL CXeMy 3a-
aaof nems.
2. Buraucauth!

2.1 JInneiitbie TOKH UK TPOIBATETEIS;
2.2, Jiuneltuuie TOKH niewn;

2.3. BXoaHpie TOKH LeTH;

2.4. hasnble TOKH TIEYH;
2
2
2

TlaaeHns HANPSKETHA B THER;
6. Pasnsie (TAHEITHBIC) HANPDHKERNs He 3aKAMAX et
.7, TloTepn axTHBHON MOIHOCTH B NMINH,
3. TTocTponTs:
3.1, BexTopiyio uarpavmy (GasHEIX 5 MMHEHHBIX HanpmECHAH e,
3.2, BexTOpHYIO JIMaIPaMMy JIMHeIHEX TOKOB JABHIATENs]

3.3. BexTopHyI0 auarpamyy (iasnbix u JuHeHEsX TOKOB LeHi.
4, B arapHiiHOM pexuMe npn ofpuiBe Gaskr ca Tewn:
4.1, OnipeaennTs Aunelinbie TOKN HCCHMMETPIMHOH HAarpy3kn 1 TIOCTPORTEH
BEKTOPILYIO ANArPaMMY (a3HEIX HAIPDKEHHH # TOKOB]
4.2, Onpeent BXOJHHE TOKH NemH;
4.3. Paso®nTh aNATUTHYECKA B rpaHYecky TOKH HECHMMETIIITHON Harpys-
KE HA CHMMETPHYHEIC COCTaBIAUIME.

‘xazapus: 1) TIpaBAIbHOCTS BEIMHCACHHS NHHEHHLIX TOKOR HDORCHTH 1O
nepsomy sakony Knpxroda; 2) ITpaBuILHOCTE aHATHTHYECKOTO PASIOKEHH TOROR
HECHMMETPHYHOM HArpY3KH HA CHMMETPHUAbIE COCTABISIONIIE IPOBEPHTE CYMMIi-
POBANNEM CHMMETPIMHEIX COCTARIAIONIAX J18 KERA0H Dashl.

3.3, Tipumep BHINOHERNS 3a13KHS
Tlyets oo mmdpy 3a9eTHON KHIKKH BHOPAHE HCXOANEIC AAlHELE!

Jlsurarems J: Conparnrenns

Us B | PusBm | cosp | KL% | ZnOx | ROn

T 23027 | 22 07| 7 |28
Pewenue

1. Buibapacy cxeMy COSJIRHEHHS OBMOTOK 3NEKTPOBHIATENS, HCXOMH M3 CO-
OTHOMEHIS MEAULY HANPSKEHHCM CETH H THHEHHbBIM HAaNPMKEHHEM ABAIaTeIs: TaK
KAk jMEefinoe BANPOKEHEC JIBHTATEI COBNANACT ¢ HANPHKCHNCN CeTH, 0OMOTKI
SIERTPONBATATEI COCTHHEHRAM B IBEINY.

Cxema 3a1aHn0 IIENH TIPE/ICTaBIeRa Ha puc.2.1.

Pacrier cHMMeTPEHON Tpex(asiiol uenn oGuMII0 BHNOIHSIOT TONEKO Ul Ki-
xofi-70 ool dhaznl. Torna TOKH APYTEX (a3 GyyT 0 BEIHHHNE PaBHkl BEMHCIH-
M TOKaM, @ 10 (iase CHBHHYTH OTHOCHTENBHO HKX COOTBETCINCHIO HA +120°

Jls nepexoja o samansoi Tpexdaznoii nenm (puc.2.1) K pacueTHOH O1HO-
(azmoli meny  IPEABAPATENLHO npeofpasyem cxeMy CHMMETPHIHOTO TPEYTOILHIKE
B IKBABLISHTIIYIO 3BE3Y (pue.2.2), BEMHCINB CONPOTHBACHHE Y FKEHBANCHTHOR
speszm 1o hopayae R'=R/3:

R'=24/3=80x.
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image4.jpeg
3mreM Mucaenno coemmen HYIEBLIM IPOBOAOM (ITYRKTHPHEE

BhIE TOUKH IKBHBANCHTRON IBEILI 1 3Be3AHI OOMOTOK ABHIaTENs € RY1eB0H TOUKOH
CeTH W Bhinenser dasy 4 m CHMMETPHUHOH Tpexdasnoii nemn ¢ HYJICBLIM TIPOBO-
AOM, TIORYus pacterHyio oaHO(asHYK nerm, (puc.2.3).

JHRHM) Hyse-

It 7 2,
P — — a
|
Ly 1.,1 R
t Iy n Z;
Bom—z_ | S S b, l...T R
¢

Puc. 2.1. Cxewa sazastiol tpexdusmolt nem

2. Brrucasen:
2.1, Nunedtisie oku DICKTPOABHTATE s
To cxeme pue.2.2 mumeiimii Tox hasst A snextpoasurarens

‘= L, (1)
4 BUcospn
Tae Py~ MOUHOCTS, HOTpeb/iseMan ABHraTeneA i3 cerw, xBm;

U~ naneitsoe Ranpmkesne ceru, B;

CO5( — KOIOHIINEHT MOIHOCTH ABHTaTE s
7~ KIJL anurarens.

=10514
733

10T TOK OTCTACT OT (asHoro uanpsoxenns U na yron casura das

@ =arccos0,75=414°.

3amnuem B KOMILIEKCHOH popye sror Tok H ToKN

nansHedeM see KOMILICKCHREIC YHCaa SEANHCKIBAEM B 110!
cioif opmax):

Apyrux as (snech y p
Kasareabaoll 1 anreGpane-

L' <1050 414 _ 788 ~ 76,95 A:

12

r %
. = r— 4
- —
T Zs b
= == E iy 4
I 3 Z; i
Co t — 3

-

AN
A
‘_ TUAAS

¥ 23

o

Pric.2.3. Cxexa pacteTniof oodamiol neny

0% atk B oteraeT no gase ot Toka hasst A na 120°, TIOITOMY
o
Il 1 2p0 51 I g 51 0 06 355 40
70K (hase: C onepesxaet na dase TOK Hask 4 na 1207, TIOOTOMY

5 I
iL=0 e 2105167 IR 105108 g 08y 1103 4,

Iposepsen 1o 1 3akony KBpxroda npasuimsocts suvmeciemsii:
Py =1y 1 =788~ j6.95-9.96— j335+ 2,08+ 1103 - 0+ j0=0 - nepro.
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image5.jpeg
2.2, Jlnyeiinmie TOKH TewH:
TlpeapapuTeIpHO HaiiieM MOAHOE CONPOTHRIEHHE YA SKRHBATEHTHON 35e3-
amt (puc.2.2):
Z=Zy+R =2+ j7+8=10+ j7=1221e/"0n.
Toraa no saxony Oma

10,4¢ 75" =852~ j6 A,

£ 1221
a TOKY npymx a3 camuHyTHI 110 (hase OTHOCHTENEHO HTOFO TOKA 1A 120"
7o _104e7° oM _10,40 % = 943 jad 4

I2=i%-e™® =104¢ 75 oM 210,40 = 0,914 /1036 A.
_Hpqacpg:m 1o [ 3akony Kupxroga:
Pyl + 07 =852 j6-943- j44+091+ 10,36=0—j0,04 =0 - sepho.

2.3, Brojible TOKH NNy ONpefIesIseh Yepes JIHHEHHEIC TOKH JIBUIATer U e

w norn:p\soMy saxony Kupxroa coorseTeTnenio 1 yion @, b, c (puc.2.2):
Iy=1t+1% =788~ j6,95+852— j6 =164~ /12,95 =209¢ /5

Iy= 405 =-9.96- j335-9.43~ j44=—1939— j7.75=209¢ /5

1= 0+ 17 =208+ j103+0914 j1036 =299+ j20.66=20.9¢ T 4,

2.4. Dasyhle TOKY NETH BEMHCAASM Hepe3 THECHHRE TOKM Tedi, NOMHN, 4TO
JUIA CHMMETPHHHOIO PeXEMa TOK (asbi ab onepexaer Junchmil Tox a4 He
30w no senuumne B 3 Memnie TAHEHHOrO ToKA:
I e _104e7%%
N
Dazuvte Tokn ik das be w ca newn

™ =6.01e 7 =599~ j052 4.

. R "3 o 9
Jy = e 26016 1 010 15 — 345 jaga 4;

) o o 0 0
i=d el 601 om0 gt = 2544 j545 4.

o

2.5. Napneuns nanpsxesus B gase 4 auwmuy Buiumcengem no 3akony Owma kax

NpOMIRE/ICHNE JMHCHHOrO TOKA Ha CONPOTHB/ERHE JIMHAN, IPEABAPHTENSHO AITHCAR
9TO COUPOTHBICHHKE B NOKA3ATEIBHOHA hopme:

Zy =2+ j71=7.28¢"" Om;
AU =142, =104e77% 7286/ 757107 = 58775+ j41,75 B.
TlanenHs HANPKKERAS B APYIHX (azax TRHEM:
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AU, 120 95717809 21197~ j74,76 B

AU =AU e/ =7571e/1598 = 70,73+ j27.01 B.
2.6. Masnnie BANPSIKCHNA NEYN, COCTUHENHOH B TPEYTOMBANK, PARILl mneli-
HLIM HATPAZERUAM NEUH, COBNANAIONTAM C THASHERIMA HATPLKCHIUAN 1l SaAIMax
SKmIBANCHTHON 3Be3/H. JLli ONPe/enesns HCHARX HAIPDKEHAN IKBHBRICHTHON
3peill NpeABApUTENLIO Balien (asnoe HanpsKeHUe L’a IKBUBAICHTHOH IBEITH
o no saxony Owma:
v e opt 3
U a I; R, 2)
G0 Kak pasnocTh Ga3oro HANPSKEHNs U 4 ha Bxone JIMHUH ¥ TIQIeITHs HAIpSKe-
s B ase 4 mnin:
U, =U,~AU,. (3)
Rocnonpsyemes popmynoii (2):
Y R . j3s0 A
U, =104¢ 7 .8=832¢77 = 68,05~ j47,72 B.
Masbie BANPSKCNI IPYTHX (a3 SKBUBAICHTHON 3BE3/bL
o . 200 i ! —ji550 o
Uy =y -6 /3 283,26 P /2 283,067 =754 3516 B:
. - 200 — jas ji 1] Q- 3
U, =U, e =832 .o9" 28320/ =725+ j82.88 B.
Tak Kax OKBUBATEHTHAS 3BE3IA CHMMETPHUHA, JMHEHHOC HANPIKCHHE Ha ee
SazmMax @ u b onepesaet dasnoe nanpsxerme U, wa 30" w no seanumHe Gostbiie

STOIO HATIPAKEHHS B J3:
UM=~/'3-U,,313"°. ()
Remucnses 1o popwmyne (4) aznoe (maueiinoe) Hanpakenye daset @b news:
217383007 e =14394¢7% =14339~ 1255 B
Haxoiy dasnsre (inneliusie) HANPIKCHA APyIHX Gaz nenm:
e = 143940 T 2143946 < R2.56-11791 B;
= Uy e/ 214304671 612 < 1439467 = 6085+ 13045 B,
2.7. Tlovepst axTRBHOI MOTIHOCTH B IHHUR:
AP =3(I3F-R;, )
e R, - neficTRuTebliaf 4acTh KOMITIEKCA CONPOTHRIEHNA e, O,
Buuncasesm:

AP=3-1047 -2=64896Bm = 0,65xBm .

3. [1o pesy:raTaM BRYHCICHUH CTPOHM BCKTOPHBIE IMAIPAMMLL.

3.1, Bekropiyio juarpaMmy E3HbX A THHCHRKE: HANPLKESNNI TEny CIPOIM
AEAYIOTHEN TIOPIIKE:

1) pGMpaes MactrTal HAUPSKEIIL: s U=380B m, =40B/cx,

s U=220B  my, =25B/ex;
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6) HAa OCH ACHCTEHICHBHBIX HMCE/ KOMITIEKCHON TUIOCKOCTH OTEABIMBACM
BEKTOP L" BXO/HOTO (Ha3HOTO HANPSOKCHAS JTHEHA ( 7

BekTOpa oGosnataeM Toukoi A (pue.2.4);
B) BekTop l,"2 HAINOro HANPHMKENHS IKBHBANCHTHON IBEITB CTPORM H3 1ia4i-

=25B/ew), » KOHen 31010

12 KOOPAMHAT i KOHeU 2TOro BeKTopa odoanauasy Toukol & ;

T) CTPOMM W3 TOUKE ¢ B TOUKY A Bekrop Al 4 Daneyst nanpuAeHns K dase A

I, 4 Cymma nexTopos U, & AU naer dasioe nanpmkerye cetn U

1) nosopauisan sexiopr I, u U, ua £120°, monyuwnm cootserersyiome

B AU

BekTOpEl iUk das B w C, i MOCTPORM BEKIOph A
B (asax B x C mammg;
€) COCTHINB TOUKH a b U ¢, TONYIM MpeyeoabHuk THEINSX RAnpacenuit

u ey m'Um HA BWKHMAX NCHH (CHCYCT BOMANTH, YTO BEXTOP AHHCHHOIO Hanpi-

KA HANPARACH B TY TOUKY, KOTOPAS B MIJICKCE 9TOrO HANPSDKEHHS CIORT Hat 1ep-
BOM MecTe);

OANSHHIT (apIOKeHHT

) COEMRUB TOUKH A B 1 C, HONYIUM mpeyzorsnus Aueiiie Hanpaocen
/g -U 4 A BXOARBIX 38KMMAX Nerm.

Prrc2.4. Bextopmas Iuarpasns assex i armeiiinix navpsmen cern
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TlocTpoeHias BERTOPHIS IHAIPAMMa HaNpAKERHH ABAALTCS MOROZPAIe-
CKOM@, TC. KAW0H TOUKE UCUH COOTBETCTByer TOARKO DA TOWKA Ha CXeme, W Ha-
obopor. Taxum ofpasoM, To Moctpoertol Tomorpadurieckoli anarpaMme MOxHO
HAliTH DETERUIY B A3y HANPIKCHAS Moty MOGHMM JBYMSA TOUKAMH 3a1anioil
viern, nanpumep, nanpsenne 7 ., Mexay rouxamn A u b.

JLis 10CTPORHHSA BCKTOPION AMarpaMMbl JTMHCHIBIN. TOROD ABHrates
(pre.2.5
a) erpony 1 Macurtabe my, = 258/cy sextop U, H. NOROPATIMAZ ITOT BeK-
rop 1 =120°, nomyaaem sseazy fasns nanpmxenmit cems;
©) macmra® ToKa BROMpaEeM Tak, YTOBE AIMHA BEKTOPA NUHEHHOIO TOKA ¢O-
crapisna 40+50% i sektopa U7 44 B JlaHFOM Chydae IpUHHMaeM m, =44/ e

B) crpous pextop Iy, oreraommii ot extopa U, yrom ¢ =417, # noyopa-
“yuas BexTop 1, wa +120°, TIONYNHM 3Be3Ny JMHEHHRX TOKOB ABATates.

k]

my - 25B/em

U m; =44len

P

"HeKTODHAS JIHIPAMME THRGHITEIX TOKOR TRHTHTCA

3.3. Jlis yz06cTBA NOCTPOSHHS BEKTOPHOH IHAIDEMME! (AsHBIX 1 ZHHCHHLIX
Toxon newn (pie.2.6) BexToph! THEEHHEX Hanpskennt U, Uy U, crponm u3 Ha-
"aIA KOOPIITHAT KOMILICKCHOH II0CKOCTH (B Macuriabe m,, = 25B/cx ). Sarem:

4) W3 FAYALA KOOPIMIAT TIO HAalPaBNCHNIM HTHX THHEHNLIX nanpsmkennii (s
HAIPYSKH, COCTMHCHION TPEYTOABHHKOM, OHH SBISIOTCS (AsHIIMG) OTKIAIHBIACN
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