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1-n1abopaTopusi UIIH
OM KOHYHUHH 3KCIIPEMEHTAJ TACIUKHU.
1- xucm

OM KoHyHUTa MYBO(DHK TOK JIEKTP 3aKUpAAru Ky4laHUIIra TYFpu
MyHOca0at/a, 1y y4yacKaJaru 3JIeKTp KaplIUINKKa TeCKapu OOFIIMK

Xwucobmart KUCMHU.

1- pacmua tacBupianrad cxemazaa R pesucrtop (Kapiimiauk) opKajiu
yTaTaéTrad TOK KHHMaTHHU XUCOOJIaHT.

OL: R[] ur

1- pacm. Dnekp 3aHXKUp KUCMUJATH TOK Ba Ky4YJIaHUIII.
3 ta pesuctp R=70 Om, R=100 Om, R=200 OM Kapmmiuk KuimaTiapu
Y4YH XUc0071a0 YMKUIaIM Ba 5 Ta KyuJaHuil MaHOaa kuiimatiapu E2=2B, E2=4B,
E2=6B, E2=8B u E2=10B yuyH xuco01a0 yuKuIagu.
XucobnanraHn atwkanap 1, 2 Ba 3 Tabmucara oau6 Keaud TYJIIupuiiaIm.

Taomuna 1
R =70 Om pe3uctopu opkanu yTaéTran Xxuco0JaHraH TOKHUHT KUHMaTH

Ug, B 2 4 6 8 10

I, MA

Ta0mura 2
R = 1000mpe3ucTopu opkaiu yTaéTraH TOKHUHT XUCOOJIaHTaH KUHMaTH

Ug, B 2 4 6 8 10

I, MA




Tabnuma 3
R = 2000m pe3uctopu opkaau yTaéTraH TOKHUHT XUCOOJIaHTaH KUHMAaTH

Ug, B 2 4 6 8 10

I, MA

JKcnpeMeHTa KHCM.

DKCIpeMeHTal KUCM/Ia 3apyp:

PV2 Boarmerp €pnamuaa Ug KywIaHUIITHY YI1avaril.

PV1 Bontmerpu Ba Ry, pesucropu €paamuaa | TOKHU aHUKIAII.

OnuHran KuiMatiaapHu Kyiaara Ggopmyiia OpKaiu TeKIUPUO UIIOHY XOCHIT
KWJIVHT.

2- pacMa Yiyaml y4yH YpHATHITaH TPUHIMITHAI CXEMa KeITUPUIITaH.
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2- pacM. YIyarm yayH NpHIMITHAN CXEMa.
OcnaTMma.

PV1 Ba PV2 Boarmerpiapau nuku Kapunmkinapu R Ba R, pesuctp
KapUIWIMKIApUIaH MUHT OapaBap KU4HKAUp. LIIyHUHT y9yH BOATMETp OpKayin
yTaérranau xpcoOra onmaca xam Oymamu. R u Ry pesucropnap opkanu yraérran |
TOHM IOKOpH JlapakaJlard aHUKJIUKAa Xucoonam MmymkuH. Kyitnarun myHnocabarnan
OyHM XHCOOJIaI MyMKHH.

By epna Upy, — PV2 BonbTMETpHM KypcaTkuu; Ry —IIyHTIaHAraH pe3uCTOPHUHT
KAPLIWJIUTH.
Yi4oBiaapHu yTKa3UIIHU TAPTUOH.

3-pacMaaruyaJail cxeMajaapHu WAFUHT.
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30- pacM. R=100 Om y4yH HuFuITaH cXema.
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3B- pacM. R=200 Om y4yH HuFUITaH cxema.

PV1 Bontemerp ymuamkypcatkunuunu 200 mB ra ypuatunr, PV2
BOITbMETpHH KuiimMaTuHu 20 B ra mocimanr. BoaTbMETpHM HIIYM pPEKUMUHU
tymOnepnan kywianumau (U-) moumwmii xomatura yrtkasunr. E2 wmanOaa
KyWIaHHUIIA YUKUII PEryJsTOPUHM COaT CTPEIKACUTH TeCKapu WIIHAIUIIIA
oxupraya OypaHr. YKUTYBUMHM TEKIIMPYBUIAH CYHT WMFHMIITAH CXEMAHM MIITa
TymupuHr. E2 Man6aa Ky4JaHUIIWHYU Y3rapTUpuHr, Ug KydJlaHUII KHiiMaTiapura
MocC paBuiga, 4 TaOMuMCcaHM IOKOpU KaTopuja kypcatwiradH. PV1 BoaTeMmeTp
KuiiMatiaapuau €310 onuHr. TOKHM KUWMATJIapUHM XHUCOOJAHT Ba >KaJBajra
KUPUTHHT (mpoTekaroriero B nenu). R,=1 OM KuliMaTH y4yH XHCOOJAHCHH.

4 — 6 tabauuarayKUTyBYM TOMOHHUJAH OEpWJIraH TOIMIIUPUKIAPHU Ba OJIMHTAH

HaTWKaJIApPHU KUPUTHUHT .
Kansan 4

R =700M pe3ucropiiv cxemaaard yirdaHraH KuiMariap.

Ugr, B 2 3 4 5 6 7 8 9 10

Upvi1, B

I, MA

Kansan 5



R = 1000mMpe3ucTopiu cxemaaaru yiauaHraH KuiMatiaap

Ugr, B 2 3 4 5 6 7 8 9 10

UPVla B

I, MA

Ta0mumna 6

R = 2000mpe3uctopiau cxemaaaru yiadaHran Kuiimatiap

Ug, B 2 3 4 5 6 7 8 9 10

Upvi, B

I, MA

4, 5, 6 Ttabmuuanapnaru mabiaymoriaap Oyimua | = f(Ug) rpadurunan
YH3UHT.

2 KHCM

OMa KOHYHMHM KyW1ard KypUHMIIAA XaM €311 MyMKHH:

U=I-R

DNEeKTp 3aHKUPHUHT OMp KMUCMU YUyH KyUYIaHHII TYUIYBH LIy 3aHXXKUP KUCMHUAAH
YTa€Trad TOK Ba LIy 3aHXKUP KUCMHUIATYA KapIIWINK KyITaiTMacura TEHT.



Xucod KuCMH.

R pesuctpaaru KyungaHail KHAMaTUHU KalWTa XMCOOJIaHT, TOKHUHT cXeMajia
Oepwiran KuiiMatiiapu acocuja, 1| pacMma TacBUpJIaHTaH.

Kapummnukauar ukkuta kuiiMatu yayH xuco6:1a0 omuarR=300 Om u R=500 Owm.
XucoObmam yuyH Kuiimatiap:

R=300 OM yuyH Tok kuiimaTiapul=12,2 MA, I=15,8 MA;

R=500 OM yuyH Tok kuiimaTiapul=10,2 MA, I=15,3 MA.

Onunran KuitmMaTiapuu 7 u 8§ Tabnuiianapra KUPUTHHT.

Tabnuna 7
bepunran Tok kuitmotnapu 6yitnua R=300 Om pe3ucTop ydyH Xuco0s1ad OJIMHIaH
Ky4WIaHUII KMIMaTIapHu.

I, MA 12,2 15,8

U,B

Tabnuma 8
bepwiran Tok kuiiMmoTiapu 6yitnua R=500 OM pe3uctop yuyH xuco01ad oJIMHraH
Ky4JIaHUII KHHMAaTIapH.

|, MA 10,2 15,3

U,B

Taxxpuda Kucmu

Taxpuba KucMmuaa OKOpuaa  XucoOjad  OJIMHTaH  KUHMaTiapHU
TYFPUWINTMHUA UCOOTHaIAaH noopar. byHUHT yuyH:
4 pacmaaru yiaJami cXxeMaJapuHU UUFHI €Tapiu;
bepunran | Tok KuiiMaTiapuH YpHATHHT,
R pe3ucTopaaru Ky4jgaHUIIHY YII9aHT;
Viyanran Ba XMCOGIaHTaH KHIMATIAPHH COTUIITHPHHT

Yngammap TapTuOuraaMan KHJIMHT

4 pacMmja TacBHpJIAHTaH YI4all CXEMAaCHUHU MUFUHT.




4a. pacM.R=300 Om yuyH WHUFUITaH cCXeMa

[ N o T o T = T B e W R e e W = N o W

=500 OM y4yH WMFUIITAH CXEMa

46 pacm.R



PV1 ynuam Bosnremerpunu TyrmacuHu 200 mB ra ypuartunr, PV2 BroTbMeTp
tyrmacuau 20 B ra tenraunr. TymOniepaaru BOATbMETPHHU UIYU XOJATUHU TOMUN
KYWIaHMIIHMA VI4Yall XoJlaTura Y3rapTupuHr. E2 yukuin Kywianuin MaHOauHU
PETYISATOPHHE COAT CTpENKAcH Oyifmua oxupraya OypaHr. MurmiraH cxeMmaHHm
VKUTYBYUTA KYPCATHUHT. ?KHTthH/IHI/I HA30paTUJaH CYHTUUFUITAH CXEMAaHU YJIaHT.
PV1 BoaTrhbMeTpHU KYpCaTKMUYMHHM XHUCOOJIAHT, TOKHHUHI MOC KuhMaruaa, 7,8
tabnunanapaa kypcatuiarad. R,= 10 Owm yuyH Xxuco0 KaOyJs KHUJIMHTaH.
Xucobnab ynkuiaran Kuimatinapau 9, 10 rabnuiara KUPUTHHT.

3 Tabmuna 9
VYuam HaTHKanapu OepwiraH TOK KuiMmaTiapu Oyiinua cxemaaaru R=300 Om
PE3UCTOP YUYH.
I, MA 12,2 15,8
Upvi, B
Ug, B
Tabmuna 10

VYnuam HaTHKanapu OepwiraH TOK KuiimaTiapu Oyiinua cxemazaru R=500 Om
PE3UCTOP YUYH.

I, MA 10,2 15,3

UPV1a B

Ugr, B

E2 xyunanum ManGauHM Y3rapTUpuO, TOKHUHT KMHMaTUHU OJUHT, 9 Bal(
TabIMuanapHd  IOKOpH KaTopuaa kKypcaTwirad. PV2 Boatemerp Kypcarra
KUUMAaTUHU €3UHT.

7 - 8 Ba 9 — 10 TaGnuIagary MabIYMOTIAPHHU CONMIITHPHHT. Y TKa3HIraH
XucoOap TYFPUIUTUra UIIOHY XOCUJT KUJTUHT .

Ha3zopar caBoJsiapu.
1. I'paduk O6yiivya KapIIMIIMKHU aHUKJIAHT
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2. 39 xOm pe3ucTopra HOAHUK KYWIAHMIIUTM TAbMUHOT MaHOau yJIaHTaH.
Pe3sucrop opkamu 0,31 MA TOk OkuO yT™MOKAa. TabMUHOT MaHOaW KywIaHUIIH
HUMara TeHI?

3. Pe3ucropra KyHuiaraH Ky4laHWIIHA KaMalUIIM XOJIaTHAa PEe3UCTOpAaru
TOK KaHjai y3rapaau?




4. Pe3ucTop KapIIWJIWTA KaMailraH XojaTAa, y3rapMaiurad KUiMaTiIu
KyWIaHMIII TAbMUHOT MaHOaura yjaHraH, pe3sucTopJaru TOK KaHaai y3rapaau.

5. pe3ucTop opKaiu YTa€TraH TOKHU aHUKJIAIl Y4yH aMIIepMETP pe3ucTopra
KaHJal yJaHran OYJIHIIM Kepak. a) mapesien 0) KeTMa KeT

TY¥pu kaBoOHU E€3UHT.



Ne 2 nabopaTopusi M.

Mag3y:KerMma - KeT I'C 3aHKMP/Ia TAPMOHUK TeOPaHULIIAP PeKMMHUHU
TAXJIWJI ITHIL.

SHGKTp 3aHXHpOaru KOMIIICKC KapIIHINK
; — Z e Jo ’

By epna Z — xoMIUIeKC KapIIUIUKHU MOAKIIHU,® - KOMIUIEKC KApUIUIUKHU
aApryMEHTH.

3amKupaard KOMIUIEKC KAPIIMJIMKHUA alreOpuK KYpUHHUIIMHU Kyiaaruda €3uil
MYMKMH.

Z=R+jX,

by epnaR — xapmuiMKHM aKTHUB TAIIKWII 3TYBYMCH; X — KapIIMJIUKHU PEAKTUB
TaIIKWIT ATYBUHCH.

R=2Zcosp ; X=12Zsing ;

X
Z:JR?+XZ¢=am@;g

Wmman pesucTopHUHr KoMmiuieke kapmmmurd Zr = Rxaxuxnmit 6ynamm..
YHUHT apTyMEHTH HOJIbI'a TEHT.

Unean curuMHUHr C KOMIUIEKC KApINWIUTUHA COH KHMMAaTd MHYMHMH -
90°apryMeHTH1adpHUILIA/IH.

Zce=-]Xc ,
by epoa X¢ - curuM KapIIWInTH, 9acToTara Teckapu OOFJIaHTaH:

o 1 _ 1
“ wC 2xfC

Xuco0dam KHCMH.
DJeKTp 3aHKUpIap yuyH, | pacMia TacBUpJaHTaH, TOMIIUPUK;
Ur resepaTop KywIaHHUILIN

F wactora reneparopu;



R pesucTop Kapmmiury;
C KOHJIEHCATOPHU CUFUMU.
XucoOJjaHT:

3amKupaard TOK KHAMaTHHU aHUKJIaHT,

Urkyunanuin BalToknap opacuaaru ¢gasza CUIDKHUIINHMY,
Ur pe3ucTopaaru Ky4JIaHHIIHH.

UckoHaeHcaTopIary Ky9IaHUIITHH.

Xucobmnann HaTHKalapuHu | Tabnuiiara KUPUTHHT.

Bexrop nuarpammacuau KypuHr,Kyiinaru udoganap Epmamunal, Ug ,Uc, ¢ .

I

S

| —

<«—Ur—>

1 pacMm. Kerma ket RC3amxupHu napameTpuHu XUco0JIalll y9yH cXxema

RC—3amxupuu napametpuau xucoodmuanr, Oynaalr =3B, R=5 kOm, C =5 u®1

Tabnuia
F,xln 0,5 1 2 5 10 20 50
|, MA
¢ , rpan.
Ur,B

Uc,B




Taxpuda Kucmu.
Taxpuba KucMuTa Kepak:

e 3Samwxupaard RCoiaeMeHTIarn Ky4iIaHWUIIHUA Y3rapTUPUHT OYHJIa 4acToTa
reHepaToOpuHu KuiiMatiapuau xap xui (ReaCronmuii);

e 3Samwxupaaru RC kyunanum Ba RC tokiapu opacunaru ¢a3a CHIDKUIIIUHUA
ymuanr OyHAa 4acToTa TEHEpaTOPUHU  KUMMAaTiapu Xap  Xuil
(RBaC monmmuii);

e TaxpubanaH OJMHTaH  HaTWXKalapH OWilaH  XHCOOJIaHTaHJIAPHU
COJIMIUTUPUHT BaYTKA3WITaH XUCOOJap TYFPUIIUTHIAa WIIOHY XOCHJ
KWJIMHT,

e RChnemenTna 3aHxupard KyuiaHuHy Y3rapTupHr OyHaa R Ba C
KAWMAaTIapy Xap Xuj (4acToTa reHepaTopuy3rapmac);

e R Ba C napuu xap xun kuiiMatinapuaa RC 3amxnpu kywianuimu Ba RC
3aHXKUPH TOKJIapU opacuaard gasa CHUDKUIIMHY YII4aHT (4acToTa
reHpaTOpU KUUMATH Y3rapMaiam).

2-pacMja YIyaliHd aMalra OUIMPHUIL TPUHIUMIAN cXxeMacu TacBupianrad. HY
reHepaTopu rapMoHuk TeOpanuin ManOauaup (G2 unkumu «0 nb»). Ur
r€HEepaTOp YMKUIIK/IATU KYWIAHUIIHY Yidail yayH PV1 BonTMeTpu KysuiaHUIaIu.
Ur pesucropaaru kywianuinau PV2 BontMmeTpaa yimyaHaau.3aHKUPIard TOK
KyWary uyin OUJIMH aHUKJIaHA U,

A b

qu@ G\D ¢ C

_T_ @ . 4

2-pacM. YIIUallHi aMaira OIIUPHUII IpUHIUIHaN cxemacu.(1- Bapuanr)

3- pacmj1a TaCBUPJIAHTAaHUICK CXeMa dJIEMEHTIapH UAFUJIaIHN.
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3-pacM.DeMeHTIapHU y30po OofyIaHraH cxemacu.(1-Bapuanr).

PV1 Bontmerp npunenvnu 20 B ra ypaatunr. PV2 Bonrmerpunu xam 20 B
ra MocJIaHT (VITJalrHu YTKa3!II KapaéHu1a Oamkara y3rapTUPHII MyMKHH).
Boarmerp TymOiepuHH UMUK PEKUMUHN Y3rapyBuaH Ky4JaHHUIIHU Yidanl
xonarura yTkazuur (U.). HY yukui Ky4wiaHuil reHepaTopu CO3JarudyuHu
(Oyparnd) coar crpeskacura KapIiy OXupuradya Oypar. VuFunran cxeMaHu

YKUTYBUMIa TEKIIUPTUPHUHT. Y KUTYBUN TEKIIUPYBUAAH CYHT UMFUIITAH CXEMaHU
€KUHT.

HY reneparop uunkui kyuianuimau Ur = 3 B ra tenrna6d ypuatusr. by kuiimar
OoXupurada ysrapmac.

2- ajBalijla KSITUPUWITAH KUiiMatiap Oyiinda reHepaTop yacToTajlapuHu
VpHaTuHT, ¢@; dazamerp Ba PV2 konrmeTp KypcaTkuujiapuHu 2- kaaBajira
KUPUTHUHT. | TOK KWIMaTUHU XUCOOJIaHT Ba YHU 2- Ka/IBAJIra KUPUTHUHT.

2-KaaBall.

RC mapamerpmu 3amxkup kuitmatinapu, Ur=3 B, R=5kOm, C =5 .



F .kl

0,5

10

20

50

Ur,B

(Pl ’ Fpall-

Uc,B

¢z , Tpaj.

HY renepaTop 4MKUII Ky4JaHUIIU CO3JIATUYMHY YIyaljiap OXupuaa coat

CTpesIKacura Kapama Kapiiy oxupurada 0ypad KyWuHT.

Konnencaropaaru Uc KywiaHUIl KAHMATUHU OJIMII YYYH 4- pacMra MyBO(UK

yJIyal CXeMacura y3rapTupuil J03uM. by 3aHkupaaru pexxuM y3rapMauiu, JICKUH

PV2 BoaTMmeTpu KOHACHCATOpIard Ky4JaHUIIIHA Kypcataau, pazameTp sca —

TCHCPATOP YMKUIIWIAT N KYyUJIaHWII OujaH KOHACHCATOpAAru Ky4JIaHUIIT

opacuaaru ¢aza CWDKUIIMHU KypcaTau.

MHY @ Gv)

A

I

4-pacwm. YiHanuiapHu YTKa3UIl MPUHIIMITHAT CXEMACH.

SHCMCHTHapI/IHI/IHF YJIaHTaH CXCMaCH 5 -pacMIa TaCBUPJIAHTaHACK S'/pHaTI/IHa,Z[I/I.
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S-pacM. YpHaTUITraH 3J€MEHTIAPHUHT YJIAHTaH CXEMACH.

HNurunran cxemanap YKUTYBYM TeKIIMpYyBUAaH CyHT HY reHepatop umkuin
kyunanuimu HY Ur = 3 B ra ypuarunaau. by kulimat oxupuraya y3rapmMac.

2- )aJBajjia KeJITUPWITraH KuiimMaTiap Oyiinua reHepaTop 4acToTalapuHu
ypHaTHHT, ¢ pasamerp Ba PV2 BoarMerp(koHaeHcaTopaaru Kywianuii - Ug)
KYpCcaTKU4YIapUHU 2- KaJBajira KUPUTHUHT.

HY renepaTtop 4MKHII Ky4JIaHUIINA CO3JIATMYMHU YI4aluiap OXUPHUIA coat
CTpeJKacura Kapama Kapliiuy oxupurada Oypad KyWHHT.

1 Ba 2- )xaBaJI KWMMATJIApUHU COJMIITUPHUHT. ONMHIaH KUMMATIApHU OJIIUH
amaJira OUIMpUIraH Xucooap OMiIaH TeKITHUPUHT.

3amwxupaaru S5 HO mu koHAeHcaTOpHU YpHHTra 10 HD 1M KOHJIEHCATOPHH YJIaHT.
HY renepartopu wacroracunu F =5 xI'n ra ypraruar. HY reneparopu Ynkuii
kyuianumuH Ur = 3 B ra ypuatunar. PV2 BonbrMmeTpu Ba hazametp
KYpcaTKuWiapuHM 3-KajaBajaa €3u0 KyUuHr. | Tok kuitMaTiHu XUcoOaaHT Ba 3-
YKaJBaJIra KUPUTHUHT .

HY reneparopu 4YMKHII Ky4JAHUIIHA PETYJIATOPUHH COAT CTPEIKACUTA KapamMa
KapIli WyHaIuIIaa oxupraya OypaHr.



3amxupra 10 kOm pe3uctop Ba 5 HO.KOHAEHCATOPHHU YJIAHT.

Ta0muna 3
Xap xun R Ba C kuiimarniu Ba F r = 5 k['11 Oynranma taxpuba HaTHXaJIapUHU
onuHr, 3HauyeHus mnapametrpoB RC - 1menu, mnojgyyeHHble B pe3yJbTaTe
skcrepumenTa,npu Fr =5 k' u paznuuaeix Ru C
R=5xkOm C=10ud R=10kOm C=5ud
Ur,B
I, MA
Q1 , I'pan.
Uc,B
@2 , I'pan.

Uuknm xywianum renepatopu HU mm Ur = 3 B cosnmanr. 3 Tabmumnara PV2
BOJITBMETpP Ba (a3oMeTpHU KuiimartinapuHu €3u0 onuHr.l Tok KuilmMaTuHH
XucoOanr Ba 3 Tabauiara KUpTHHT.

BepHurech k cxeme U3MEPEHUI COIIACHO pUC. 2 U 3.

R=10 kOm ,C = 5 H® 6ynranga yinuamnu yTrazuar. Hatwxanapau 3 tabnunara
KUPUTHHT..

R=5kOwm, C = 10 u® Oynranaa ynyamnu yrkazuur. Hatwxkanapau 3 tabnuuara
KAPUTHUHT.

3 tabnuuanad TaxpuOa HaTWKAJIApUHMU 2 TaOiuIagard Kuimatiap OujiaH
COJIMIITUPHHT, MOC paBuIa vactora 5 kI . Kepakmm xymocaimapHyu YMKapyHT.




Hasopar caBoJsiapu

1. Kanpmaii TOK Ba Ky4laHUII TAapMOHUK JeWMJIagud. YHUHT TapamMeTpuK
XapakTepUCTUKAJIApU KaHaau?

2. JlaBpuii TeOpaHUILIM TabCUP OSTYBUM TOK KUHUMATH (KyWIaHMII) HUMA
nevinnann? 'apMOHUK TOK Ba KyWIaHUIIHU TabCUP ATYBYM KUWMATH HAMAara TEHT.
3. 'apMOHMK TOK Ba Ky4JaHUII KHMMaTH PE3UCTOpJard KapIIWIMKKa KaHjau
MyHOcabata OofaHran?

4.Kak caBuHYTHI 1O (pa3e TOK W HAIpPsDKEHHUE Ha PE3UCTUBHOM COINPOTUBICHUH, HA
eMKOCTH?

5. Uto Ha3bpIBalOT BEKTOPHOM Auarpammoil nenu? KakoBbl mpaBuiia MoCTpOEHUs
BeKTOpHBIX auarpamMm RC - nienu?

6. Uto Takoe eMKocTHOe compoTuBiieHHe? Kak OHO CBA3aHO C KOMILJIEKCHBIM
COIPOTHBJIEHUEM EMKOCTH?

7. Kak 3aBUCUT pEaKTUBHOE CONPOTUBIIEHUE EMKOCTH OT YAaCTOTHI?

8. Uro Ha3pIBalOT MOJIHBIM compoTuBieHueM Henu? Kak paccuurars mnosgHoe
conpotusienue RC - nmerm?



3-1a60paTopus MIIHU.

KETMA KET YJIAHTI'AH RL -3AHKUPUJIA TAHMOHUK TEBPAHUII
PEXKUMUHU YPTAHUIILDJIEKTP 3AH’ KUPUHU KOMIIJIEKC
KAPHINJINT'U

Z=27Z¢e"

By epna Z — xomIuiekc KapIIMIIMKHUHT MOJEIHN (-KOMIUIEKC KapIIMIIMKHUHT
apryMEHTH.

3aH3UPHUHT KOMILIEKC KapIIMIUTUHU alreOpuK KYPUHHIIIA KEITUPHUII MyMKUH.
Z=R+jX,

by epna R — aktuB Kapmmimk X peakTHB KapIIWIINK.

R=Z<cosep ; X=Zsing ;

X

Wnean pe3uCTOPHUHT KOMIUIEKC Kapimminra Zg = R O0ynanu.
YHUHT apryMEHTH HOJIbra TEHT.

C uean CHFIMHHHT KOMIUIEKC Kapuriiurk +90° apryMeHTIn XaKUKUA MaBXyM
COH OYmasu.

ZL = XL,

By epna X, - HHOYKTUB KaplIMIMK, YaCTOTara Tyfpu NpONOPILHUOHAb.

X =olL
Nnean nHAYKTUB KapIIWJIMTUHUHT TYIIYBU YHUHT PEAKTUB KAPIIWJIUTUIA TEHT.
X= X|_
Pean xarymxkanapia TOK OKUO YTraHmaa SHEPTHs COYMIAIN. Peall KOTYyIIKanapaa
DHEPIUs NYKOTUIMIIMHN YPUHAOIUIMKHUHT KETMA KET yJIaHTaH CXEMACH OpPKaJIn
XxucoOra oJuIl MyMKHUH . OyHAal cxeManapaa ujaeail MHAyKTuB L Ba HYKoTuuiap
pesuctop Kapumummru RL ketma — ket ynanaau. OyHAaH Tallkapy IIyHTa Kypa
pean MHAYKTHUB KaTyllIKaJa KOMIUIEKC KapIIWJIWTK HadakaT MaBXyM KMCMH OWJIaH,

JICKUH Ba MOJIMH KapIIHIATH
Z =R+ JX_

RL L
1 Y Y

1-Pacm. pean MHAYKTHUB FAITaK aIMAIIHAIIN CXEMACH.
XUCO0 KUCMHU

AIIEKTP 3aHXKHUP YUyH 2- pacM/Ia TAaCBUPJIAHTaH. TOMIIUPHK;
U, TeHEepaTop Ky4JIaHHMIIIH;

F wactora reneparopu;

R pesucTop Kapmmiury;

L ranTak MHIYKTUBIIUTH;



XucoOIaHCHH

3aH)KUPJIa TABCUP ITYBYH TOK KHIMATH.
Urkyunanum Ba | Toksapu opacuaaru ¢asa
U, pesucropaaru Ky4wiaHUIIL,

U, Fantakgara Ky4JiaHuIl.

OunuHrad HaTWxanapHu 1- Tabiuiara KUPUTHHT.

Bekrop auarpamma ty3uncun, U, |, Ug, U, ¢ Kyitgarunapa akc STTUPUHT.

rHY Ur L U,
. !
A 1
—
«—Ur—

2-pacm. Ketma — ket RL 3amxkupu napamerpiapuHu XxucoOmam cXeMacu.
1-xanBan.
RL 3amxkupu mapamerpiapunn xucobnamyma Ur=1B , R=500m,L =20 m['n
F,xl'n 0,5 1 2 3) 10 20 50
I, MA
¢, Tpan.
Ugr, B
U ,B

JKCIepUMEHTAJ KUCM.
OKCcnepUMEHTAl KUCMUTA 3apyp;
B skcniepuMmeHTanbHOM 4acTH HE0OXOIUMO:

Yacrora reHeparopunu xap xwi1 kuimatiapuaa (R Ba L mommmit) RL
AIIEMEHTIIN 3aHXKUPJIArd Ky4JIaHUIIHY YIT4YaHT;

Yacrota reHepaTopuHM Xap xwi kKuhimaTiapuaa (R Ba L moumuit)RL
ANEMEHTIIM 3aHKUPAArd Ky4JIaHWI Ba TOK opacuaard ¢aza CHIDKUIIUHU
YI4aHr.

Taxxpubana onguHraH HaTWKaIap OWIaH XUCOOJAHTaH KUWMATIApHU
COJIMIITUPHHT Ba TYFPUIIUTUIa UIIOHY XOCUJI KUJIUHT;

RealLxap xun kuiimMaTiapuaa (4actoTa TeHepaTopw  Yy3rapmac)
RLsmeMeHTNN 3aHKUpUAAry KyWIaHHUIIHU YITYaHT,




e Rpalxap xun kwilmaTnapuaa (4acToTa TEHEpaTOpU  y3rapmac)
RLsnemMeHTIN 3aHKUpUAArd Ky4laHUII OuiIaH TOK Ky4dd opacujard gasa
CUJDKUIINHU YITYAHT.

PacMmpaa ynyamHu yTka3uil NpUHOMIIAANL cxemacu kentupwirad. HY reneparopu
rapMOHHK TeOpanunuiap ManOaum xucooOmanamau.(unkuimGl «0 ab»).PV1
BOJITBMETPH Urrenepatopy YHMKUIIUMJATH KYWIAHUIIHUA Va4all  y4yyH
doitnananunaau. PV2 Boaremerpaa pesuctopaarn UrKydlaHMIn YadaHau.
3amKupard TOK X|UcoOIam OpKail TOMHIAIH.

A b
rH4Y @ L

3. pacM yrmyanuiapHu YTKa3uIl IpUHIANHAI cxemacH (1 BapuaHT)

4 pacMmpa 3I€MEHTIApHM WHMFUIN CXEMacu TacBHUpiaHrad. KywiaHuimHu
ynyamjgarn XaTOJUK OSHr KaM Oynumu  yuyH, Kyimarm PV1 Ba PV2
BOJITBMETPJIAPHU “‘MUHYCH YMYMHH HyKTa «.l»ra yjmaHaau.

PV1BoaTeMeTpHu Vauain kypcatkuurau 2 B ra.PV2 BonrbMeTpHH MOCTIaHT
(VnuamHn  YTKasum  ckapaéHuza  OOIIKa Xojiarra Y3rapTUpPUIl  MyMKWH
). TyMOepHH KyWIaHWII WIMYM PEXKHUMH XOJIATHHH y3rapyBuaH KywiaHum (U-)
xonatuHu EKkuHTr. HY KyunaHuin reHepaTtopd YHKHILK PETYISITOPUHH COAaT
CTpeNKacura Kapama Kaplli XONaTia OXHpHraua OypaHr. VMFHMITaH CXeMaHH
YKUTYBUMIa TEKIIUPTUPUHI.YKUTYBYMHHA HA30paTHUAAH CYHI WMFWITAH CXEMaHU
MaHOara yJaHr.
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4.pacm. Murunran snemMeHTIapau ypHatuin cxemacu (1 BapuaHT)

HY reneparopunu uynkum kywianumuau Ur = 1 B mocnanr. by kuiimat
KATTAJIUTU TAKpUOa OXupuraya yrapMac KoJaiau.

2 Tabiuuaga KeJITUPWIraH 4YacToTa TeHEepaToOpy eTapiu KUWMaTiIapuHU

ypuarunr, PV2 Boatemerp Ba @Or(pazaMeTp kuiimMariapu 2 Tabnunara KApUTHAT. |
TOK KUMMaTUHU X1co01a0 TOMMHT Ba 2 4M TaOJIMLAra KUPUTHUHT.

Ta0mura 2
Onuuran Taxxpu6a HaTrxkanapu, RL mapamerp KuiiMatiu 3aHXKUp

oyamaUr=1B,R=500m, L =20 m['H

F,xl'g 0,5 1 2 3) 10 20 50

(1, rpan.

U ,B




(P2 , Tpan.

Ynyanuiap oxupuia
CTpeJIKacura Kapuii WyHanuiaa oxupraya Oypasr.

Fanraknarn U kyunanuin KHAMaTHHU OJIMIN YUYH ViI4alll JIO3UM, 5 pacMa yJarl
cxeMacu etapiu. byHaa 3amxup pexumu ysrapmaiau, jekud PV2  BoaTeMeTpu
WHIYKTUB FAITaKAard Ky4wIlaHUII KAAMaTUHU KypcaTaau, pazaMeTp sca TeHepaTop
YUKUII Ky4JaHUII OWjIaH FalTakAard KywIaHMIl opacuiaru ¢aza CHIDKUIIHN. 6

HY reneparop 4YMKHII KywIAaHWUIIM PETYJSITOPUHHU COAT

pacMaa WUFUIITaH QJICMCHTJIap CXEMACH TaCBUPJIAHT aH.

S.pacM. YiyanuiapHu YTKa3UII MPUHIIMIIHAAT CXEMACU KEITUPHIITaH. (BapuaHT 2)

i@ ) o) ~[]
L 2
s ~
\_

1

mmmm .
A [
(IRl . ‘ o) |ese
18— ——B-25 z r]' r!. —1B i i
st o omes @ || et T ||t e ||t tie
[T . (18 (]
&1 G2 * DT )
RS (ER 1l A
RN "'éééM{é'QHM'
m‘_'_ o B0 EHHBD
® e - . A
N\, | Y~/ t L, B Do Fu P Qo
no\oTe G YRR
o 1 : %s Pu n Pn P
© @ S ! EEEEX]
= o-ofo o660 . T
T L] ] 19 1
" 3 - [ ?QQQQQQ ; 1 "
w0 me g_é.g . » [} B = B
kL » - 1 LS § L L] . L4 -
- £1%
e e HereiT0 L] A w1 _-r : & ey

6. Pacm.Muruniran snemMeHTIApHU YpHATUII cXeMacH (BapHaHT 2)




YKUTYBUMHU HA30paTHIAH CYHT Murmwiarad cxemanu HY renepatop ymkuin
kyutanumuau Ur = 1 B ra ¥paatunr. Taxxpuba oxupuradya 0y KuiMar KaTTaJIUuru
y3rapMaun KoJiaau.

2 tabnuuana KeITUPWITaH 4acToTa TeHepaTopyd MOC KUHMAaTIApUHU YPHATHHT,
omuarad U, (PV2 Bontemerp kypcartkmwiapu OVitmua ) Ba  (odazamerp
KuiMaTiapHu 2 Tabiuiara KHPUTHHT.

VYimuamap tyrarasgad cyHr HY reHepeTrop 4MKUIl Ky4YJaHUIIWHUA COAT
CTpeJIKacura Kapiiy oxupraca OypaHr.

1 Ba 2 TabmuuanapHu TakkociaaHr. bynuimm MyMkuH OyiraH (apkiapHu
TYIIYHTUPUHT.

3amwxkupnarn 20 MI'H waayk fanrtak ypuura 10 mI'H MUHAYKTHUB FanTak
yJIaHT.

HY yactora reneparopuan F = 5 kI'n ra ypuaruar. HY renepatop uvkum
kywianummad Ur = 1 B ra ypuartunr. PV2 Ba ¢azamerp kuiimatnapunu 3
Tabnuuara KApUTHHT.l TOK KuWMaTIapuHU Xuco01ad YyMKMHT Ba 3 Tabiaunara
KUPUTHHT.

HY renepatop 4YHMKUII KyWIAHUIIM PETYJISATOPUHU COAT CTpeJKacura KapIiiu
HyHanmumia oxupraya Oypasr.

3amxupra 100 Om Ba 20 MI'H HHIYKTHB FaaTaKHH YJIAHHT.

HY reneparop unkum kyunanumuau Ur = 1 B ra ypuarunr. PV2Bontemerp
Ba (azomeTp KuiiMaTiapuHu 3 Tabnuunara KUpUTHHI.l  TOK KuilMaTiapuHU
Xuc001a0 yUKUHT Ba 3 TabyMIara KUPUTHHT.

Ta0muna 3
3nadeHus mapameTpoB RL - menw, moydeHHbIC B pe3yIbTaTe IKCIIEPUMEHTA

npu Fr =35 kl'n u paznuussix Ru L

R=500m L=10wmlH R=1000Mm L=20wMm[H

(1, Tpan.

U,,B




P2, Tpan.

BepHurech k cxeme U3MEPEHUI COIIACHO pUC. 3 U 4.

[Tposenute m3mepenus npu R= 100 Om , L = 20 mI'H. Pe3ynbTaThl 3aHecure B
Tabauiy 3.

[IpoBenute uzmepenus mpu R= 50 Om , L = 10 mMI'H. Pe3ynbraThl 3aHecute B
Tadauiy 3.

Pe3ynbTaThl 3KCIIEpUMEHTA U3 TAOIMIIBI 3 CPAaBHUTE C TAHHBIMH U3 TaOJIUIIBI
2, cooTBeTCTBYIOMUMH YacTtoTe 5 kI 1. Crnenaiite HE0OOXOAMMBIE BBIBOJIBI.

KoHTpoJibHBIE BONIPOCHI

1. Kakue TOKM W HanpsOKEHHs Ha3bIBAIOTCA rapMoHudeckumu? Kakumu
napamMeTpaMH OHU XapaKTePU3YyIOTCs?

2. YUto Ha3bIBAIOT JCHCTBYIOIIUM 3HAYEHUEM TOKa (HAIPSHKEHUS) IEPUOJUIECKOTO
konebanus? Yemy paBHO JeiCTByIolllee 3HAUEHHWE TapMOHUYECKOrO TOKAa WU
HaIpsKeHUs ?

3. KakuMu COOTHONICHHMSIMU CBSI3aHbl 3HAYEHUS TapMOHHUYECKOrO TOKa U
HaIpsHKEHUsS! Ha pe3UCTUBHOM CONPOTUBIIEHUH, HA UHIYKTUBHOCTH?

4. Kak ciBUHYTHI IO (pa3e TOK U HApsHKEHHE Ha PE3UCTUBHOM CONPOTHUBIICHUH, HA
WHIYKTUBHOCTHU?

5. Uto Ha3pIBalOT BEKTOpHOM Auarpammon nenu? KakoBwl IpaBHiIa MOCTPOEHUS
BEKTOpHBIX quarpamm RL - nernu?

6. Uro Takoe MHIYKTHBHOE compoTusieHue? Kak OHO CBS3aHO C KOMIUJIEKCHBIM
COINPOTUBIIEHUEM UHIYKTUBHOCTH?

7. Kak 3aBUCUT pEaKTUBHOE COIPOTHUBIICHUE HHIYKTUBHOCTH OT YaCTOTHI?

8. Uro Ha3pIBalOT NOJIHBIM CONpOTHBIEHMEM nenu? Kak paccyuTaTh MOJHOE
conporuBienue RL - menu?

9. Kak y4nTBHIBAaIOTCS MOTEPU IHEPTUHU B PEAIBHON KaTyLIKE WHIYKTUBHOCTU IIPU
IIPOBEJCHUN PacyeTOB?




JIABOPATOPHAS PABOTA Ne 4
Tema: PARALEL TEBRANAYOTGAN KONTURNI KUZATISH

Paraleltebranmakonturdatoklarningrezonansixosilbo’ladi. Toklarnningrezona
sikuzatilayotgan fo,lichastotanirezonansli deb ataladi.

Birinchirasmda.Parallel tebranmakonturning L va C
reaktivelementlaribilansxemasikeltirilgan. Rezistor Rrgeneratorningichkiqgarshiligi.

7
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Rr

@ Ur L cC—— Uy
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v v
1-rasm.PARALEL TEBRANMAKONTUR

A A

Yo’qotishsizkonturuchunyokikamroqyo’qgotishlikonturuchunrezananslichast
otanitenglamasiketma-ketlikonturbilanmoskeladi

1
v LC
RezanslichostatadagiKonturningekvivalentqgarshiligiyo’qotishlarbilan
pZ + R2
Ros = R ,

Bu yerda R - yo’qotishlarningumumiyqarshiligi.
Yo’qotishsiz ideal konturuchun Rgy = o0

a)p:a)oz

L

2
% 2
.Kamyo’qgotishlikonturuchun " *09 R RC

RezanansdagiTok B Hepa3BETBICHHOMN YaCTH LM MIPH PE30HAHCE
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Rezonans holatida konturning haqiqiy tok giymatlari.

| ] = U U
o~ 'co""_ T~
p Q-R
Rezananspaytidakonturdatokzanjirningtarmoglanmagangismidanko’ra Q
martako’pbo’ladi.
Paralelkonturnningrezonanshususiyatgakonturulangangeneratorningichkigar

shiligio’ztasiriniko’rsatadi.Generatorningichkigarshiliktasirinibaholashuchunkontu
rningekvivalentishonchliligiqgo’llaniladi.
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Tenglamadan ko’rinib turibdiki bir xil ishonchlilik bilan parallel tebranma
kontur umumiy holatda ketma-ket tebranma konturdan kengroq o’tkazgich
chizig’iga ega. Fagat Rr = oo ularning o’tkazgich chizig’i teng.

AUX mapamienbHOro KOHTypa OTHOCUTENIbHO HanpshkeHus Ha KoHType Uy,
HOPMHUPOBAHHOI'O K HAIPSHKEHHUIO HAa KOHTYpe Tpu pe3oHance Uyp ,

U 1
()=
UKP 0, ) ?
w, @

Parallel tebranma konturning FCHX

o) = arctg{%[@%—%ﬂ |



Xisoblashqismi

L=10 mI's, C= 10 ud,R=10 Om, Rr= 10 kOm ,bo’lgan paralel tebranma
kontur uchun quyidagilarni xisoblang: Shaxsiy aylanma w, vasiklik fy chastotani
T00pOTHOCTH Q, SKBUBAICHTHYIOJJOOPOTHOCTHQ)>,
XapaKTepUCTHUECKOSCONPOTHUBIIeHUEpHIionocynponyckanusAf aayposue 0,707 .
Xisoblangan natijani 1- jadvalga Kiriting .

jadval 1

Paralel tebranma konturning xisoblash parametrlari

L, m['H

C,ud

R, Om

Rr, KOM

o , pan/c

fo, xI'

Q5

P,

OMm

Afno707

10

10

10

10

Eksperemental gism

Ekspremental gismida quyidagilar zarur :

fo Rezonans chastotasini va Afag 707; tebranma konturnning o’tkazgich
chizig’ini aniglash

o’lchangan chastotalarni qiymatini aniglash;

AYX va ®UYX; ni giymatlarini aniglash

AYX va ®YX; ni grafigini chizing

tebranma konturning Afag 707 0’tkazgich chizig’ini va ekvivalent Q,
aniglash;

eksperemental natijalarni xisoblangan natija bilan taqgoslash ;
generatorning ichki garshiligini konturning ishonchlilik ekvivalentiga
tasirini ko’rsatib bermoq.

O’Ichash uchun prinsipial sxema 2-rasmda keltirilgan. Garmonik
tebranishning manbasi generator HY xisoblanadi (chigish G2 «0 nb»).
Generatorning chigish kuchlanishini Ur o’Ichash uchun voltmetr PV1 dan
foydalaniladi. Ugkuchlanishi PV2 volt metr bilan o’lIchanadi.
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2-rasm AUYX va ®UX paralel tebranma konturining aniglanish sxemasi

3-rasmda Ulangan elementlarning sozlash sxemasi ko’rsatilgan .O’lchangan
kuchlanishning xatoliklari kamroq bo’lishi uchun, PV1 va PV2voltmetrlarini

<<minus>> bilan umumiy nuqtaga ulash kerak.(laborator qurilmaning texnik
tafsifi).
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3 rasm. Parallel
tebranmakonturningAChXvaFChXlarinianiglashuchunqurilmalarelementlariniulas
hsxemas(Ri= 10 kOm)

PV1 voltmetrning o’Ichash chegarasini 20 V teng qilib o’rnating, PV2
voltmetrini ham 20 V teng (o’lchash paytida boshgasiga 0’zgarib ketishi mumkin).
Voltmetr ishining o’zgarish rejimidagi tumblerlarini o’zgaruvchan kuchlanishning
0’lchash holatiga o’rnating.NCh generatorining chigish kuchlanishli regulyatorini
tayanchgacha soat strelkasiga garama garshi tarzda aylantiring.Terilgan smemani



o’gituvchiga ko’rsating.Yig’ilgan sxemani tekshirib bo’lingandan so’ng qurilmani
yoqing.

NCh generatorining chigish kuchlanishini Ur = 3 V qilib o’rnating.
Keyinchalik bu o’Ichamni generatorning barcha chastotalariga o’zgarmas qilib
tutib turing.

Fo tebranma kontur chastotasini xisoblash giymatini generatorning chastotasi
yaginida o’zgartirgan holda PV2 voltmetrining maksimal ko’rsatgichi bo’ylab
konturning rezonansli chastotasini yoki fazometrning no’lli ko’rsatgichini toping.
fouzm 0’Ichangan giymatni yozing. PV2 ko’rsatgichlaridan Uyp rezonans paytidagi
konturning kuchlanishini yozing.

fo uzmgeneratorining chastotasini tepa va pastda o’zgartirgan holda , Uy =
0,707 Uyp teng bo’lgan PV2 voltmetr ko’rsatgichi bo’ylab ft va fp tepa va pastki
chegarali chastotalarini toping. f; va f,giymatlarini yozing. AfA absolyut
0’tkazgich chizig’ini 0,707 darajasida va Q»ekvivalent ishonchlilikni xisoblang.
Konturning olingan giymatlarini yozing.

f

Af, = f, —f, Qy="2"

A B H AfA
fiism 0’lchagichlichastotalarinigiymatlarinishundayhisoblangki 5 -7
o’lchagichlichastotalarkonturningo’tkazgichchizig’igatushsin. Qolganchastotalar
Af [ Ty yzm nisbiyizdanchigichgato’g’rikelishikerak , keyingitartibda: -0,5; -0,2; -0,1;
0; +0,1; +0,2; +0,5; +1,0 .O’Ichanganchastotalargiymatlarinixisoblangva 2
jadvalgakiriting.

Rr= 10 xOm parallel tebranma konturning AChH va FChH eksperimental
giymatlari

2 jadval

fI/I3M , KFH fO H3M

UK((D), B

U / Ugp

H(w)

(PK((D)a rpan.




2 jadvaldakeltirilgangeneratorchastotasinigiymatlariniyuklaganholda s PV2
voltmetrko’rsatgichlarigako’raU,giymatlarini 2 jadvalgakiriting.
Generatorningkuchlanishivakonturdagikuchlanishningorasidagiox
fazlarningsiljishinifazometrko’rsatgichlarigako’rajadvalgakiriting.

O’IchashnitugallayotgandaNChgeneratoriningchigishkuchlanishliregulyatori
nitayanchgachasoatstrelkasigagaramaqarshitarzdaaylantiring.

Generator chastotalarining barcha giymatlari uchun Uy /Ugp Xisoblang.
Zanjirning modul koeffisientini giymatini H(w) = Uy /Urchastotaning har bir
qiymatiga o’tkazib berishini xisoblang .Ishlanish natijalarini 2 jadvalga kiriting. Uk
/Ukp, H(®) va or(®) grafiklarini yasangUy /UK grafikigi bo’ylab o’tkazgich
chizig’ini va tebranma konturning ekvivalent ishonchliligini aniglang. Konturning
olingan giymatlar parametrlarini yozing.Avvalrog xisoblangan parametrlar bilan
solishtiring.

Generatorningichkigarshiliginikonturningishonchlilikekvivalentigata’sirinian
iglashuchun Rr=5 xOm o’rnating.
Buninguchungurilmaningelementlariniulashdao’zgarishlarnixisobgaoling( 10 kOm
resistor o’rniga 5 kOm resistor ulang).

NCh generatorining chigish kuchlanishi Ur = 3 V qilib o’rnating.
Keyinchalik bu kattalikni generatorning barcha chastotalarida o’zgarmas qilib tutib
turing.

Fo tebranma kontur chastotasini xisoblash giymatini generatorning chastotasi
yaqinida o’zgartirgan holda PV2 voltmetrining maksimal ko’rsatgichi bo’ylab
konturning rezonansli chastotasini aniglang. . PV2 ko’rsatgichlaridan Uyp
rezonans paytidagi konturning kuchlanishini yozing.

fo zmgeneratorining chastotasini tepa va pastda o’zgartirgan holda, Ug = 0,707
Uxkp teng bo’lgan PVV2 voltmetr ko’rsatgichi bo’ylab ft va fp tepa va pastki
chegarali chastotalarini toping. f; va f,giymatlarini yozing.

O’Ichashni tugallayotganda NCh generatorining chigish kuchlanishli
regulyatorini tayanchgacha soat strelkasiga garama garshi tarzda aylantiring.

ATA absolyut o’tkazgich chizig’ini 0,707 darajasida va Q-ekvivalent
ishonchlilikni xisoblang.Kontur parametrlarining yangi giymatlarini yozing. Ularni
Rr= 10 xOm paytidagi eksperimentida olingan natijalar parametrlari bilan
tagqoslang.

Rr= 50 xOm qilibo’rnating. .
Buninguchungurilmaningelementlariniulashdao’zgarishlarnixisobgaoling( 5xOm
resistor o’rniga 50 kOm resistor ulang).



NCh generatorining chigish kuchlanishi Ur = 3 V qilib o’rnating. Keyinchalik bu
kattalikni generatorning barcha chastotalarida 0’zgarmas qilib tutib turing.

Fo tebranma kontur chastotasini xisoblash giymatini generatorning chastotasi
yaginida o’zgartirgan holda PV2 voltmetrining maksimal ko’rsatgichi bo’ylab
konturning rezonansli chastotasini aniglang. . PV2 ko’rsatgichlaridan Uyp
rezonans paytidagi konturning kuchlanishini yozing .

fozmgeneratorining chastotasini tepa va pastda o’zgartirgan holda, Uy = 0,707
Uxkp teng bo’lgan PVV2 voltmetr ko’rsatgichi bo’ylab ft va fp tepa va pastki
chegarali chastotalarini toping. f; va f,giymatlarini yozing.

O’Ichashni tugallayotganda NCh generatorining chigish kuchlanishli regulyatorini
tayanchgacha soat strelkasiga garama garshi tarzda aylantiring.

AfA absolyut o’tkazgich chizig’ini 0,707 darajasida va Q-»ekvivalent
ishonchlilikni xisoblang.Kontur parametrlarining yangi giymatlarini yozing. Ularni
Rr= 10 xOm paytidagi ekperimentida olingan natijalar parametrlari bilan
tagqoslang

Generatorningichkiqgarshiligini
paralleltebranmakonturningparametrlarigata’sirihagidaxulosachigaring



Nazorat savollari.

1. H (o) zanjirining kompleks o’tkazadigan funksiyasi deb nimaga aytiladi?

Zanjirning amplituda-chastotaviy va fazochastotaviy harakteristikasiga ta’rif

bering?

Tebranma konturning o’tkazgich chizig’i deb nimaga aytiladi?

Tebranma konturning xususiy chastotasi deb nimaga aytiladi?

Ishonchlilikni fizik manosi nimadan iborat? Ishonchlilikni o’lchami ganday?

Konturning ishonchliligini ganday aniglash mumkin?

Tebranma konturning izdan chigishi nimaga aytiladi? Konturning ganday

izdan chiqishlari hagida bilasiz? Ular orasidagi farg ganday?

Qanday xolatlarda konturda rezonans hosil bo’ladi?

9. Nima uchun parallel tebranma konturdagi rezonansni toklar rezonansi deb
atashadi?

10.Tebranma kontur kuchaytirgichli element xisoblanadimi ?

11. Rezonans chastotadagi kontur garshiligini xarakteri ganday?Rezonansdan
past chastotada? Rezonansdan baland chastotada?

12.Konturning xarakteristik garshiligi deb nimaga aytiladi?

13.Rezonans paytida konturning toklari orasidagi fazlar siljishini kattaligi
ganday

14.Rezonans paytida zanjirning tarmoglanmagan gismida ogayotgan tok hagida
nima aytish mumkin?

Nogabkow D

0

Generatorning ichki garshiligi konturning parametrlariga gqanday ta’sir ko’rsatadi?



6 - AABOPATOPHSA HLIH

AABPHII HOCUHYCOHAAA TALCHP OCTUAATH
4Y33HM TEKUIMPHIL

Uin magcapn: Aappuii HOCHHYCOMAAA TaBCHD Gepuaradpa RL
Ba RC 3aHRXHPAADHHHI TOK Ba SA€MEHTAAPAArH KYYAaH HIIHHHI
WAKAMTa TABCHPHHH AaC-TYPAH 3 XM aa taxpnGany Te KU PHULL,
TOKHHHI' BA 3A6MeHTAAPAATH KYYAAHHMHAHI TABCHDP 3TYBYH
KHEMARTAADHHH aHHAKAAIL

i. Ha3zapu# MabAyMOTAGp.

Aaspus HOCHHYCOHAAA SHOK e(t)=e(t+nT) {6yHAa,
T=eltl)dyrdknus paBpH) OypbeHHHI TPHIOHOMETPHE KaTOPH
EppAMHAE YarapMac OJIOK E; Ba rapMCHHK KYYAIHHLUAGP
AHFHHAMCH CH(ATHAR KYPCATHAHMIIH MYMKHH!



@2
e[r}=£0+e +e2+..:=E + g €

I 0

A |
8y epaa: E, .—..%j'e(t)dt QYHKIHEAHBHT AABD HUHAR
]

7prada XKHUMaTHIA TeHr GVAraH YsrapMac TAIOWHA 3TYBEHCH;
ex= Eim 5in(ko;t + g )=F "k 5in ko 1+E g cos kot

k —rapmonura 3J0OKu; .
Egne Wx — x—rapmomuka JKOKuunr AMIIAHTYAQCH Ba
DouranrFad daszacy; yaAapHH aHHEAALL HQOAAABPH!

T 1
E'an=2T j e(t)sin kaoytdt;  E'pe= 2T j_e(ucos kavytedt;
L] . e !
HE ) T | " I . a
Em=(E_)Y +(E_) : wg=arc rgF; oy =2nfr= 27T.

E S

Wy=— — acoCH (OHPHHYHM] FaPMOHUKAHMHT 6ypPYak 93CTOTACH.

MazKyp HIAAa KYANGHHATaH AABPHI ROCHHYCOHMAaA DHOKaap
FYTIHAGTH IIakarapAaH Oupura sra (5.1 —pacm):



fel(r) Tczm Ted

F‘"-lk" : _“‘ Luukr V\—— -------- # 8 e W gy e S
i = TR R SRR RSB SITEY, .
K— T e L T i 1 :, .
“Emﬂ:\‘ F -—- -J-_.-._ "E\(axu ———————— : jl(—__ T 2
a) 0) B)

5.1 —pacM. 33 KUpHLIAATH CHTHaAAAD LIAaKAAADH.

5.1 —pacmparun DFOKaapHuHT Oypbe KaTopura éfmfmajxépn
KYHHAQIH4Ya KYPHHHUIAQ OVraam: -
5.1— a pacMm yuyH: '

eyt) = Eppsinant +E;, sin' 3wt ~EsmSINSa@yl +..., (5.1 '
OyHAAQ: Eim = 4E e ke k :1.2,3... § -
5.2—06 pacm yuyH:

e2t) = EimSinat-Esy sin 3o~k smSINS @l +. ., (3.2)
OyHAQ: . b B 4l L k=2 3._._7. :

52— B pacM yuyH:

L’,ﬂ) =fy ":‘E,'m(‘,()g(()ff s=Bicos 2&)1[ =SEEces deopt—..., (53}
6YHAa: [J‘O ::Enaxc T -’glm =_‘b1.’\mx<"72 5 E}m =2 E\«J;cc" Jf,' E..u‘m =) L:Maxc / 572?
Toraap (KyuAaasuuirap) onui KHHMAaTAQPUHH TOIHIL Y4yH
OAAMH Xap OHp rapMOHHKAaAQ aAOXHAA XOCHA OyAraH oumit
TOKAAD (KYYAQHUILIAAD) OHUEH KHHMATAAPUIHHA TOMHAHD, CYHIpa
YAap y¥3apo KYLIMAaAH: ,
=1+ Y i+ 2 L sinfkottyy).
P Lt letibl

9.2 pacMparu cxemaaap yyyH K —rapmonuka TOKAQPHHHUHT
AMIAMTYAAAQPH KYHHAQIH H(POAAAAPAAH TOMHAAAK:

o™ Eum %~ b/ [R5 (KX ) (5.4)
£
lin= Exn/Zy= it (5.5)
A R ;
8y epaa: Xi ~@l=2nfl - : Xe=14aC)=112x0)
GHpMH‘lH FapMOHHKaAQ{-‘H HHA)’K‘]MB Ba CHFHM IgapU_IHAPIK,Aap.
s g
R H R ]
‘ < A puic 3| RN
e)( | ) L o) ) e |
a) ; 0)

9.2—pacm. Tekmmpuaaétran RL a RC 3aHKHMD.



5.2 — pacMparu 3aH>XHP SAeMEHTAAPHAATH KYYAAHHIUAAD
AMNAHTYABAAPHHHAT K —rapMoHMKaAard KHHMAaTAAPH:
U R R Al ® =1t 0t magle s (5.6)

5.2 — pacMAaru 3aHXXHp 3ASMEHTAAPHMAArd KyYAaHHIUAAPDHHHD
TALCHP 3TYBYH KHHMATA3DH!

sl i g L Uz_]" [U,,,}z : 57
U JU8+(JE) +[J§ sy +... €5.-7)
Typan  wakaparm (5.1 —pacM)  A3BpHH  HOCHHYCOMAAA

SYOKAApHHHI  TabCHP 3TYBYH KHAMaTAQpH KYyHHAAQTH
upoAAAAPAAH TOIHAGAM: -

) S SRRV (5.1,a pacm); (3.9
e S e (5.1,6 pacwm); ‘ (5.10)
E=Eoi2 i, (5.1,B pacm), _ (3.11)

8y epAa2 E — aaBpuii HocuHycorpar DIOKHMHI TabCHP 3TyBYH
KHHMaTH. ‘

A3BpUH  HOCHHYCOHAAA CHTHAAHMHI aKTHB  KYyBBaTH
AAOXHMAA FAPpMOHHKAAAD KYBBATAAPH HHFHMHAHCHIA TEHI:

P=Y Udicos p=3 Ps, (5.12)

! k=0 k=0
6y eppa Ug, I — 3aHXHMD KUPHIOHMAAQrd Ky4YAaHHIII Ba TOK
TABCHUP 3TYBYIH KHHMAaTAApH. :
¢x — K—TapMOHHKaAar# KyYAAHHIN Ba TOK opacHAAr# ¢asanap
CUASKHUUIH.
AABpHH HOCHHYCOMAARA CHTHaAAap opaTaa Oy3HAMIUAGD
Koa@d@PHIHeHTH 6HAaH (KyYAaHHMII OYiinga):

Ke=U/U=U, / S 07 (5.13)

&=0
Bd UKKHHYH rapMOHHKaAaH Gouinal Gapua I0OKOPH rapMOHHKaAap
TA&BCHP 9STYBYH KHHMATHHHHr OHDPHHYH TrapMOHHKAa Ta'bCHP
3TYBYH KHHMATHra TeHr OYAraH rapMoHHKarap Koa(dppHIHeHTH

OMAaH TaBCH(PAGHAAM:
\ZZ ui
K== : (5.14)

U,

2. AACTAABKHM XMCOB

2.1 —>KapBascpard  BapuaHTAAp Basudarapura GHHOaH
OUpPHHYIHU y4aTa rapMOHHKaAAP Y9YH IMOKhaap
AMUAMTYABAAPHHHHET (5.1) —(5.3) — d¢opmyrarap Ouaan (5.9)—
{5.11) — HM XHCOOra OAraH X0OAAa XHUCOOAAQHT.



: 5.1 —xaaBaa
BornaHruy XucoS yYyH 3aHKUD NapaMeTpAapH

Tawcup | Tekmmpraaan 3aHXHD AeMEHTAapPH
BapuaHT | Typm raH 3aH — rapaMeTpAapH )
p. (5.1— | Xup cxema— E, (B) R R ST P
pacMm) | cu (5.2 — pacm) : {(MI'H) | (HD) | (Om)
1 a 5.2 a (RL) 4 40 200 |
2 6 5i2. 6:(RE) 10 30 5000
3 B 9.2-a (RL) 15 30 100
4 a 312 6 (R@) 20 20 | 10000
5 6 5% a (RI)) 29 50 200
6 B 8.2 6:(RE) 30 30 4000 |
ki a J.2\a" (R} 36 50 300
8 0 5.2 6 (RC) 40 30 3000
9 B 5.2 a (RL) 45 60 200
10 a 5.2 6 (RC) 50 20 | 1000 |

Boujranrna  xucoGaampa - AABpHH  HOCHHYCOMAAA  MaHOa

SA€MEHTAADH [apaMeTpAapH IIyHAAH YpHATHAraHKH, YLUOy

Gapya MaHGarap TabCHUP 3TYBYH KMAMaTAApH OUD XUA Ba

E=5 B. Bynu xuco6ra oaus, (5.9—5.11) — popmyrarap épaamMuaa

SIOK Enax HH, y OpKaau 3ca, (5.1 —5.3) —dopMyrarap épAaaMuAa

FApMOHUKAAAp aMIAMTYAAAAPH Eqn HM TONMLI MyMKMH.

OIOK e(t) wudgopacurm (5.1 —5.3)paru  TamkuA 3TYBYHAAD

HUFHHAMCHY Tap3UAQ €3HHT. :

2.2, (5.4) dopmyrarap 6Gyituga Xap OHp TrapMOHHKa
SIOKuaAaH aroxuaa GepuAraH 3aHXHMPAA XOCHA OVAran
TOKAQPHUHI @MIIAHTYAQ KHHMAaTAAPHMHH XHCOOAAHT.

23 (5.6) dopmyAra Oyiuya ° GepuaraH 3aHXKHP
IAEMEeHTAAPHAAIH KYYAAQHHIIAA PHUHT xap oup
FTADMOHMKAAQH AaAOXHAQ XOCHA OYAraH KuiMaTAapHHH
XHCOOAQHT. ‘

2.4. (5.7) dopmyra Gyituua 3aHXKHD 3AEMEeHTAAPHAAIru

KYyIAaHHIIAAD TABCHUP ITYBYM KHHMAaTAAPHHH XHCOBAQHT.
XHUCOBAALH HaTHXXaAapuHU 5.2, 5.3 — JKaABAAAAPra KHPHUTHHT.
; 3.1 — KaaBaa
AacTAaOKH XHCOH

Cxema pacm. 5.2, .. ciruan pacm. 5.1 ... f=2 xlu; E=SB:
i ¢ Ew=...B; R=,..B; L=...mu: C=,. . u®.
' B i S R R i F ko T T A e
k ' ko | Egm "\l»(, ’f 3 -‘ESQ,__JL 7—.‘9 Jl__l_'ﬂ'_‘k; 4.,A_l,l1<.!1!(_&.] o ['mm b '".',M. '
i L - o) AT B

U W S o CMPIENAED PN SIS R




52— JKaABaA

Ky9AaHMIUHMHT TaBECHP KUHAMATH
ABcAaOKH xuco6 | JAdoB HaTROKarapH | HrcOuft XaToANK

Ug, B
U lUc, B

Kymmmaa Bazuda

2.5. (5.16), (5.17)— <dopmyrarap OGfitnua GY3HAHIIAAD
xoa¢ppunuentn K, Ba rapMOHHKaAap ko3pduumuenr K, HH
xHcoBAaHr. :
3. Himnu 6axapHi

Electronics Workbench cucreMaCHHH OKAAII HakapHAAAH.
Lab TEC mnankack o49MAapM. Lb5_1 dakfiau 10kraHapH. ByHaa
ADXM MoOHWTOpPH AHCOAeHHAA 5.3 —pacMaard cxema naMAC
GyAaAH.

oo

V2 W

T

=

R 1o

5.3 —pacM. AaBpHil HOCHHYCOHAAA TAaBCHP e(t) TabCHPH
octuaard RL Ba RC 3aHXHPHH TeKLIHPHII CXeMacH.

5.3—pacmaarn cxema RL Ba RC 3amxupra KyHHAarH

[HAKAAADAAQLM  A@BDHH HOCHHYCOHAAA TabCHp ITraHAa  YHH

TeKIIHPHIL UMROHHHH Gepaau: : : "

1) Kyuxyroas  TYFpHOypYarAH AABpUIT  HOCHHYCOHAAA
HMITYACAdp KeTMa —KeTAHrd (5.1 — a pacm) «I» RraBUlUaHH
GocHIl OHAQH Oy CXeMa YAQGHAAM Ba Y3HA4AH,

2} KyukyTOAH appaCcHMOH AABPHH HOCHHYCOHAAA HMIYABCAAP
KeTMa —KeTAHrH {5.2— a pacM). CxeMaHH yAaul Ba Y3HWiU
«2¥ KAaBHIlanu 6ocHLl OHAAH GCaXXapHAasH. '



3) BHPKYTOAM CHHYCOHAAA HMIIYABCAAPHHHI AABpPRIT KeTma -
KeTAauru - (5.1 —B pacm}. CxemMaHH VyAall Ba VY3HI «3s
KAABHIUAHH OOCHII OMAaH Ga’kapHAaAH
Curnm C 8KH HHAYKTHBAHK L HH yAall yYyH «Space», bHU

«IPOOEeA» KAABHIIACH OOCHAAAM.

AaBpHH HOCHHYCOHAAA SIOK e(t) HHHT Ta'’bCHP 2ITYyBYII
guiiMmaty E V1 BoAbTMETp OHMAaH, R KapuwHMAHKAarud Ky4dAaHMLU
TabCUP  3TYBYH KHHUMaTH Uug V2 BOALTMETD dunraH,
HHAYKTHBAMKAQrH €KH CHFHMAAQrH KyYAaHHII TabCHP 3TYBUH
guimaTu (U éku Ue) V3 BoAbTMETD OHMAAH YAYAHAAH.

MHAYKTUBAUKAQGrH €KH CHFUMAaArk Kydaanwdur (Ujp(t) exwu
Uc(t))imakAuHu ocHAAOTpad MOAEAHM 3KPAaHHMAA TEKUIHMPHII yuYiyH
[A] KauTa YAdrH4Y  IOKODPH XOAaTAQ TY PH LM Kepakx.
Kapumaukaaru KydaaHuin Upg(t) IIaKAMHH Ky3aTHII y49yH [A]
KaliTa yAardy macTKM XOAATAa TYPHIUHM Kepak. By Kaiita yaaruy
XOAQTHHH y3rapTHupHIU [A] KAA@BHILAQHHU Bbocuiu OHAaH
Da>KapHUAaAH. F
Ocuynanrorpad CHYKOHYAHHHI dYall KAAaBHLIACHra TE3AHMK OHAaH
ociHAAOTpad MIHKTOrpaMMacHaa (KHYHK TacBHpHAa) 2 mapTta
6ocHIll OPKAAH YAAHAAH.

3.1. 3aHXKHUPp 3AeMeHTAApUAardH KyYAaHHLIAG DHKHT
TABCHP 3TYBYHU KHHMATAAPDHHH YAYali

BapuanTt tapTudu (5.1 — >XaaBaara xapaHr) OyiHuuya «Space»,
ABbHH «NIPOCEA» KA@BHIIACH €épaaMHuaa 5.3 —pacMAaru peakTHB
3AeMeHT (MHAYKTHBAHK L éxku curum C) Typu KYHHAAAH.
SOAeMeHTAap napaMeTpAapH (KapUIMAMK, HHAYKTHBAHK EKU
CHFMM KaTTaAHKAApH) KYHHAAAH.

«l», «2» éKH «3» KraBHUUIaAAp épaaMuaa 5.1 —kaaBaa
BAapHAHTH TaAad KHATaH 5.1 —pacmaaru AQBpHM HOCHUHYCOHAAA
TabLCUP TYPAAPUAAH OMPH MaHOAU YPHATHAAAH.

MoaeAraUITHPHILL PEXXHMH YAAHAAH Ba >KapaéH
ypHaTuAray, Vi, Vo éxkip Vj BOAbTMeTpAa P KypcaTHILAQpu 5.2 —
JKaaBaAra €3m0 OAHMHaAM.

% 500,08 3aHXKHUP DACMEHTAAPHAQIH KYYAAHHII [IAKAMHH
: TeKIIH PULI

CHYKOHYAHHHT yarl KAaBHULIAaCH epAaMHAA OCLHAAOTPag)
IIMKTOrpamMMacura 2 mapra OOCHII; HAaTHUXaaa OCUHAAOTpad)HUHT
OAAMHIH TIAHEAM OYHUAAAM. OMYASIHSAHH (MOAEAAALLITHPHILIHH}
XaM «BKA. —BbIKJI.» TyrMadacura (A2XM Aucnaedd 3KpaHUHUHT
IOKOPH YHI OypYardaa >XoHAamraH Ba «1 —0» Ae8 BeArmaaHras)



CHIKOHYAHUHT dYaln KAaBUUIIaCHMHH HMKKHM Mapra Te3—Te3
6ocurapu. byHaa ocumuarorpad MOAEAHM 3KPAHHAA KAapPUIHAHKAATH
KydnaHHII ug(t), €KM HHAYKTHBAMKAArH Ky9aaHHm up(t), éxu
CHMFHMAATH KyYAaHHII Uc(t) TacBHpUHH Kypamu3. [A] Ba «Space»
KAGBHILIAAAPH €pAaMHAa Tarad KWUAHMHIAH CXeMAacCHHU YpHaTuo,
ocHMAAOrpadd  MOAEAH  DKPAHHAAH  TErHIIAH  KYYAAHUII
TaCBUPHWHHU AMKKAT OMAaH YHM3UO OAMHAAM.

4. XHcoboT Ma3MyHH

4.1. DAeKTp CXeMacCH, YHHHT SA€MEeHTAapH NapaMeTpAapH Ba
KHPHIIAAIMM KyYAaHUUI rpadury;

1.2. HaTa>xanapu 5.2, 5.3 —kapBarrapra KHPHTHATaH
OOLIAAHFHY XHCODAALL;

4.3. 3aH>KHDP MOAEAH 3A€MeHTAAPHAArd KyJAaHHUIIAAD

Ta'bCUP 3TYBYHU KUHMAaTAAPHHH YAYAUIHHUHT 5.3 —
JXAABAAra KHPHUTHATAH HAaTH KaAApH;

4.4. 3aH>XXHD MOAEAH dAeMeHTAapHAAru Ky4AaHHILAAp
OCLHAAOTPDAMMAAAPH;
4.5. ba>KapHATaHAMK XaKHAA XYAOCAAAap.
o Terxmmupum y9yH CaBOAAAp Ba MacaAaAaap

5.1. RL 3anxup yayH (5.2,a pacM) OMpHHIH rapMOHHKAaAa
R=10 OmM, X;=3,333 OmM 6GyAca, yYHHYH FapMOHHKAAArH TyAa
KApIUHAHKHE KYpCaTHHI.

AHapoBaap: A. ZB1=20 Om; b. ZB=14,1 Om; B. Z3)=3,333 Owm.

5.2. RC 3an)up (5.2 6 pacM) yayH OHpHHYH rapMOHHKaAa
R=20 OmM, Xc=20 OmM OyAca, 3aHRUPHUHI YYHHYH
rapMOHHMKAAArY TYAa KapUIMAHIHHH KYPCAaTHHI.

HKasobaap: A. ZB3=12,1 Om; B. Z(31=20 Om; B. ZB=14,1 Owm.

- 5.3. AaBpHH HOCHHYCOMAAA TOK TabCHP 3TYyBYH KMHMATHHH- .
KYpPCAaTHHI: :

i1(t)=2+4 sinmt+2,83 sin2mt; A.
/Kapodaap:  A. I=8,83. A, B.I=8 A, B.I=4A, T.I=5A,
54, KyyAaHHul V3rapmac TalikuA 3TyBaMcH Uy, SUpHHYH Ba
MEEIHYM TAPMOHHKAAAPH aMIOAHTYAdAapH OepHAraH oyaAca, OHHI -

KITHMaTHHH HPOAACHHH KYPCATHHT.
Ug=3,5 B, Uin=6,5 B, Uom=3,1 B.



JRaBodaap:
A. u{t)=3,5.+.6.52 sin @t+3,1 J2 sin 20ty (B):

oo 3} . ‘
B. u{t)=3,5 + == sin o;t+== sin 20t; (B);
& e il 1

B. u(t)=3,5 + 6,5 sin ©t+3,1 sin 2w0,t; (B).

5.5. Tok y3rapmac TalUKHA 3TyBYHCH ly, rapMoHHKarap
aMIOAMTYAAAAPH Iy, Gepuaran 6¥Aca, OHHIE KHUMATH HOAACHEHH
KYpcaTHhr: To=1,5 A Io0=2;8 AwiT = iAy
Kasodaap:

Af 23S +

o sin let-f--}:g sin 4@ty (A);

V2 V2 ¥
B. i(t)=1,5 + v2 2,3 sin 20,t++/2 1,2 sin 4o.t; (A);
B. i(t)=1,5 + 2,3 sin 20t+1,2 sin 4wo,t; (A).

5.'6. Arap u(t)=28,2 + sin ;t+11,2 sin 20,t; (B) Gepmarari
Oyaca, oHHM KHHMaTH udoaacu i(t)=2 sin (ot —45°)+0,5 sin
(201t —63°) (A) 6¥Aran TOK yTaAMIraH 3aHXKUDPHH KYPCAQTHUHI.

7Kasoodhaap:
A B B
i R i R
i 7 w5 v WO L -—»———{_“‘_j—’\ LN
ui R (G ui 514 ul m R
¥ M Y M
a) : 6) B)

5.7. KupHIIAarkd KydyAaHHII Ba TOK OHUH KUMarTAaapy
Hpoparapu: :
u =1,5+2 sin (w;t +80°) B; i=0,5+3 sin (0;4+80°) A.
OyATaH 3aHJKHP HMCTEbMOA KHAASTTaH - aKTHB KyBear P
KMHMaTHHH KYPCAaTHHT :
7KaBo6aap:A) P=2,5 Br; b) P=1,5Br; B)P=6,75 Br

5.8. KyYAaaHHII yuyyH Gy3HAMLILAQG D Koaddunuenru K, Hu
KYPCATHHT. # = 3+5 sin w;t +2 sin 2wt + sin 3wt +0,5 sin 4wt B.
/Kapodaap: 4) K,=0,52; -  b) K,=0,72; B) K,=0,82.

3.9. K)ﬁx;\aﬁum YYYH rapMoHHUKaAap Kos@pdpuuueat Kr ou
KYpPCaTHHI. . . = .. u=35 sin awit +6,5 sin 2wt +0,1 sin 3w;t B.
’KaBobhaap: A) K;=0,2; b) Kr=0,1; B) K;=0,3.



Ne 7 naGopaTopus uimu

YOPAK TYJKUHJIA TPAHCC®OPMATOPJAPHU TAXJINJI STUIIL

['eomeTpuk y3yHIHMK Oab3uga TYJIKWH Y3yHJIUK OuiaH KuéciaaHaau, y3yH
JuHUsIap JTuHusuiap ne6 atananu.)Kyaa karra yiadyamaard THOMETPUK peall Y3YH
JuHUsIapaa (UMK MPOLIECCIapHU YHJIAH KeJMO YMKUO YpraHuill HOKYJIaaup.

Aitnu Gepuiras ypHatuiran jsabopatopusiia (YCTaHOBKA KUJIMHTaH) CyHBUI
y3yH guHusgan (CYJI) doipamanmnran, Tusumiapra yiaaHnrad 16 Ta amoxwmia
TapkuOIapaan nobopar, xap Oup TapkuOuil KMCMIIapJiaH TapMOKJIap XOCHII Oyaau.
Tapmoxmap 0 nan 16 rayua HOMepIaHraH.

1-pacm. CyHbuil y3yH JTUHUS TPUHIIMIIHAI CXEMACH.

V3yH JUHUANIHM Kylaaru TeopeMaculaH, y3yH JMHMsUIApHU OYJIaruHu
TaXMUHUN YMYMHWA KHUPHII KapIIWJIATK FOKJIaMa KAPUIWIMIKM KAWMATHIa TEHT
aMac, JIMHUS OyNard KapIIWiuryd y3rapyByaH KoOwisatra sra. Mucon ydyH, y3yH
nuHAs Oynmarm A4 (4opak TYIKUHIMK TpaHC(HOpMATOp) HOKOPH KapIIMIUKHU
KHYWTUTa AIMAIITUPUIIMHA3 MyMKHH Ba aKCUHYA.

Yopak TYIKUHIMK TpaHCHOPMATOPYUYH IOKIaMa KapIIMIUTU OUp XOoJaTAaH
WKKWHYH XO0JIATTa YTyBYU TEHIJIAMACH.

_Z,
R, (1)

H

RBX

By epna Rpx- yopak TYIKUHIMK TpaHCPOPMATOPHHU YUKUII KAPIIUIUTH
Zg — y3yH JIMHUSHU TYJIKUH KPIIHIUTH, Ry — 10KJ1aMa KapIiuuinra.
JKCMEPUMEHTAT KUCM

JKCHePUMEHTAJ KUCM/IA 3apUJL.

yactota Tyrpuiarud, CYJl sKBUBaJIeHT y3yHJIUTH OWJIaH MOC KeNlaJuraH
KAMCUKU YOPaK Y3YHJIA TYJIKHHIIAP.



WIIIOHY XOCWJI KWJIMHT, YOpakK TYJIKUHIN TpaHC(HOPMATOPHU DPKUH
XOJIaTAAru peXUMUAa YHUHT YUKUIIKAPIIMIMTH HOJITa SIKWH OYaau.

UIIOHY XOCHJI KWJIMHT, YOpaK TYJKUHIN TpaHC(HOPMATOPHU YMKHIIUA KUCKA
TyTallyB PEKUMUIA YHUHT KUPHUII KAPIIUIUTH KaTTa (YeKCU3IUKKA SIKWH).
KHCKa TYTalllyB IOKJIaMa PEKHUMHIIA YOpakK TYIKUHIW TpaHChHOpMATOpHU
Xap TaMOHJIaMa KyWIAHUIIMHU OYITMHUIINHU TEKITUPUHT.

JIMHUSTHYU TYJIKUH KapIIWJIATHHA aHUKJIAHT.

KEJUIIWITaH IOKJIaMaaa 4YopaK TYJIKUHIU TPaHCPOPMATOPHH PEKUMUHU
TEeKIIUPUHT.

IOxnama KapmmaIuruHUOWp XoJaTAaH WKKWHYMA XOJiaTra YTHUI CATXUHU
Ha30paT KWJIUHT.

CVYJI oKBUBaJeHT Y3yHJIUTH OWIaH TYFpU KeNaguraH dYopakK TYJIKUH
y3yHnuru fy4) aHUKIIaHTaH YacToTANIapHM YpHATHITaH JJabopaTopusira TanpIiar.

Y nyanuianu yTKaBI/IIH IMpUHOUIIHAI CXCMACHU 2- pacMIa TaKIUM STUJITaH

DneMeHTIapHU MuFub YpHatuin cxemacu 3-pacmiaa TtacBupianran.Kyiinarn PV1
Ba PV2 BonTMmeTpiiapau “MUHYyCIapyu’ YMYMHUNM HYKTa «l»ra yJaHrad, YyHKH XaTo
YII4aHraH Ky4WwIaHULUIAP KyJla KUYUK OyiIaau.
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Puc. 2. Anuknanras fsqactotanap yuyH yndanmapHu YTKa3uIl IPUHINAIAAT
cxemacu
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Puc. 3. Anuxnanran fuactoranap yuyn ypHaTunras s3JaeMeHTIapHI HUFUIT
CXEeMacHu.

PV1 Boatmerpuu ymyam kypcatkuunau 20 B ra tenrnad ypuatusr,PV2
BositMeTpHu 2 B ra, (Oy Xxomar ynyanuiapHud YTKaszuml >kapa€HUIa Y3rapuiil
MyMkuH) TymOnepnapaard KywlaHMIIHH wiran  pexxumu  Vmdammn — (U-)
KYWIaHUITHUA y3rapyBYaH xojatura YpHatu® ynanrHY dukum KydjaaHuin
TeHepaTOp! PETYIATOPHHH COAT CTPEIKACHTa KapIlli OXUprada Oypanr. Murmiran
CXEMaHHU YKUTYBYM HA30PATUIAH CYHT YJIAHT.

HY reneparopunn yukui kywianumuau Ur = 5 B ra ypHatuHr.

['eHepaTop 4acCTOTACMHU TaHJIAHHT, KAllCUKM SKBUBAJICHT Y3YH JIMHHUAJIAP
OusiaH MOC KeJlaJIuraH Y0paK TYJIKUH Y3YHJIUKIapUHH.

ByHuHTr ydyH YacToTa TeHEpaTOpPUHU TEKUC OIMpHII Kepak.Hacrora
TeHEpAaTOPUHU OMIMPUIICA A TYJIKUH Y3YHJIMK Kamasian.KauoHKH TYJIKUH y3yHIIUK
kuuiimatu | = 4 / 4raua xamaiitupuica, |- s5xBUBaneHT y3yH JTUHHS, TUHAS YUKUTIT
KapIIMJIUTU TaxMUHaH Hojbraya kamasgu.llly ca6abmu PV2 Bontmerp
KYpcaTKuuu OMpMyHUYa MUHUMAaJI KMiMaTraya Kamasiu.



I'eneparop uacroracuf(y sy kuiiMmaTuau €3unr, Oynna | =41 /4 Ba dopax TYIKUHIH
TpaHcopmaropra Yxmatuaub wunuianrad Ttekmupuiaaérran CYJIHu kypuin
MYMKHH.
Keitunru Oapua ymuanuiap aHu Oepwirad jga0opaTopus HIIKJA TOMMITaH
yacToTaJapAauilliad YNKUIA M.

Wnuan dYopak TYJIKUHIM TpaHcopMaTOpiapHU YUKUIIUAATU KHUCKA
TyTallyB PeKUMUAA YHUHT KUPUIIMIArHd KapIIMJIUK YeKCU3 OyIaau.
By skcnipemenTHr TekmupuHr, CYJI HUHT ymMmymuii HybiTacuaaH ((rHe37m0 «L1»).)
y3yH auHusaaru Ne 16

[IpoBepbTE 3TO IKCNEPUMEHTAIBHO, 3aKOPOTUB MEPEMbIUKON 0TBOI Nel6
JUTMHHOM uHuu ¢ o0mieit Toukoit MIJI (rHe3mo «L»).

Kucka TyrtamryB maiio Oyaranmaan CYHT YUKW TuHUsAcUAaru PV2BonbsT™MeTpaaru
KYpCaTKM4 KUMMATUHU OIIMIIMHHA WIIOHY XOCWJI KWIMHI. Yopak TYJIKWHIIA
TpaHCHOPMATOPHU KUPHUII KAPIIMIMTHHU XHCOOmam KyWaarda MyHoca0aT OwiiaH
aaHMKJIaHAIH.

UPVZ

R,, = 10000

UPVl_UPVZ (2)

by epma 10000 —kupum CVYJI Ba 4uKMII TeHEpAaTOpPH oOpacuiard Kylmmua
PE3UCTOP HOMHUHAJIH.

FOxnamanu Kucka TyTallyB peKUMUJA YOPaK TYJIKUHIN TpaHCHOPMATOPHU
xap TapadiaMa KydIaHUIIHH TaKCUMJIQHUIIMHU YpPraHWUHT. 4-pacMIarujiex
YTKa3UIll CXEMAaCHUHU YPraHuHI. 5- pacM/la TACBUPJIAHTAH JIEMEHTIAPHUA YTKA3UII
CXeMacy WUFUIITaH.
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4-pacm. FOxnamanu KucKa TyTallyB peXUMHIAa YOpaK TYIKUHIU
TpaHcpopMaTOpHU Xap TapadiaMa KyuJaHUIIHU TAKCUMIIAHULIINHY YI4aml
cxeMacu
Kerma ket xamma CVYJI Tyrynnapra PV3 BOJIbTMETPUHHM KHUPHUILIU
yllaHraH, TONWIraH yYacToTajllapAa JHUHHUS OyiiMya TaKCUMJIaHTaH
KywianuiHy yimyadr. Nel tabnucara yiadyaHrad KUMMaTiapHU KAPUTHUHT.




IOxmamanm

KHCKa

TyTallyB

pexuMuIa

4opaK

TYJIKAHIIA

TpaHchopMmaTopard TaKCUMIIAHTaH KYWIAHHWIIHU YIdam pe3yiaTaTiapu
oyitnda rpaduK YU3HHT.
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S-pacM. FOknamanu KucKa TyTallyB peKUMHIA YOPaK TYIKUHIN
TpaHchOopMaTOpHU Xap Tapaduiama Ky4JIaHUIIHU TAKCUMIIAHUIIMHY YI4all yuyH
3JIEMEHTJIAPU YPHATUIITAH UMFUJITAH CXEMA.

Taomumna 1

IOxnamanu Kucka TyTamryB peXuMUAa 4Opak TYJIKUHIM TpaHC(hOpMaTopHHU Xap
TapadiaMa Ky4JIaHUIIHYA TAKCUMJIAHUIIUMHY YIIYaHTaH pe3yJITaTiIapu.

No tyrynnap

|

10 | 11

12 | 13

14 |15 | 16




Tyrynaaru
Kywianuui, B

Yukum kyunannmm HY renepatopu peryssiTOpuHM COaT CTPEIKACUTa KapIlH
oxupuraya OypaHr.

Yopak TYIKUHIN TpaHCPOPMATOPHHU IOKJIaMa KapIIMJIUTHHUKETMA - KET
AKUHJIAIIUIIA METOAM Y3rapyBuUM XyCycHsTH  (oijanaHu® JIUHSIAArTH TYJIKUH
KAPLIWJIMKHU AHUKJIAHT

Arap Ry= Rpx , y xonnaZg = Ry= Rpx . Aemak, arap rokjiama KapIIWIUK IIyH/1ai
TaHjaa0 OJIMHCA, Y JUHUSHU KUPUII KApPIIMJIATUTa TSHT OYiaau, y XoJyaa TYIKWH
KApUIWIKK IOKJIaMa KapIIUiIuKKa TEHT OYau.

bynapnan kenu® 49wkamu, TYIKAH KapIIWJIMKHU ~ aHUKJIAN  YCYJIH
KyWJlarujaapHu oJiu0 Kenaau.

o Ypkum suausacura (TyryH Nel6) HomuHan R rokiama KapUIWJIMTHHH
cudatau yiaaHuI ;
1 Ba 2 HyKTajnapja KyWwIaHUIITHHU YIT4yali;
(2) bopmymna 6yitnua Rexxucoobunari;
RpxBaR kaTTanukiapHu COMUIITAPULT *;
arapRgx>R*, kyiimaru R* karramamrrupunanyd , sSHTH yidanuiap amaira
OILIUPUIA/IHN;

e ecom  Rpx<R*, KkyipmaruR*kamailTupuiaguBasHru yiayamgap amanira

OILLIUPUJIA/IH.

Takpop yauamnap Rgx = R Hatwka onyHrawaamanra omwmpuiaau. bynnaii xonna
Zg=Ry=R*.
6- pacmra MmyBo(UK yryai cxemacuja yJaHUIuiap Huiad YMKUITaH :
Yukuin guauscura (tyryaura Nel6) Homunan 100 Om  cudamim rokiama
KApUIWJIMTUTa YJIaHT .
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6-pacm. CYJIHU TYIKWH KapIIWJIMTUHY aHUKJIAIl CXEMACH.

I_._.

IOxopuna kenrupunran Meroara Moc CYJIHM TYNKUH KApIUWIWTWHHA AHMKJIAHT.
Kerma ket ynmanran pesuctopiapaan doigananud R*kaTTalMkHA ONMIT MYMKHH

Kapmmnuknapu Ry = ZgTeHr pexxuMia 4opak TYJIKUHIM TpaHC(HOpMaTOpHU
KYHJIaJIaHT OYir4a Ky4JIaHUIIUIAPHA TAKCUMJIAHUIIIUHY TaJKUK THHT.

JluHpMsma TabCUp KywIAHMII KUWMATUHU Yy3rapTUpMaclaH FOKJIAMaHU
MOCJAHTMYKOTULIIAPCU3 MWAWANl y3yH JIMHUAZA. Pean y3yn nuHusutapna
UYKoTULIUTap JTMHUA WYHAIUIIN OYHnYa KyWIaHWIIU OMp XWJI paBUIIa KaMasiu.

Cxema mnpoBefeHusi HcciaeoBaHUs JaHa Ha puc. 7. CXxema COEIUHEHU
AJIEMEHTOB YCTAaHOBKM IPEJCTABIEHA Ha pucC. 8 (B KauecTBE MpHUMeEpa MOKa3aHO
noakimouenne Ry=300 Om).
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Puc. 7. Cxema uzMepeHus pacupeesaeHus: HalpsHKeHUs BOJIb YETBEPTHBOJIHOBOIO
TpaHcopmaTopa B peKMME COTJIACOBAHHOMN HArpy3Ku

H
3 4 essel5 1F R*GVB
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8 1abopaTopusi MK

TannoBuaH akTUB TYPT KyTOJUK XOCCAIAPUHU TEKIIUPUIL. DIIEKTP GUIbTpIIapy Ba

TecKapu OOFJIAaHUIILIN 3aHXKUpJIap.

IHact yacrtoroiu BATTEPBOPT guiabTpuny TeKIMpuIn

[Tact wyactoanu (UIABTPKYpWIMAcH TakKAWM 3Taad, [AcT YacTOTalIH
TeOpaHUIINIApHA ~ YTKa3aAd Ba IOKOPH YacTOTald  TeOpaHUIUIAPHUTYCUO
(Tyxtatnb) kKomamu.l — pacmaa GUIBTPHU YTKA3WII OPAJTUFH TAacBUpJIAHTaH,
gactoTa nanacacu 0<o<or (®r - yerapaBuii 4acTtoTa), TYCHII (TYXTATHII) TOJI0CA
®<® , VYTKa3UIl COXaCH 4YacToTa NHANO30HUAAN Or<®<®; . NAaCT YacCTOTAJIA
¢unbTpHUMHT AUX cu (1-pacMaa) TycyBuM Ba YTKa3yBUM OpaJMFU WY KYyWHITaH
OFUII XapaKTePUCTUKACHU IIUTPUXJIAHTaH coxa OWjIaH TaCBUpPJIaHATH.

2-pacmza [TYD HUHT UITYM COXAaCHHUHT OOFJIMIIMK YacTOTACH TAaCBHPJIBHTaH. by
epaa: Ap — (QUIBTPHUHT HIIYM coxacu,; AAp —yTKazuill

OpAIUFUHU HOTEKHUC
KaMaumu; Ayyn —TYCHUILl OpaTMFUHU MUHUMAJI KAMAUIIK.
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Puc. 1. I[TY® guar AUX Puc. 2. TIY® wHuHr KamMauwuia
XapaKTEPUCTUKACU

OunbTp ¢ pabounm ocrnadieHneM Buaa
4, =101g(1+£2Q%")  [05] (1)

HY ¢unbtpunn xapakrepuctukacu OwiaH HOMJIaHUIIN batrepBopTa (Makcuman
TEKUC XapaKTePUCTUKACH) N —Taya TapTUOH.

(1) dopmynana: Q= / ®r - HOpMALIAIITAPWITAH YacTOTa;

[1 0,124 .
&=410""" =1 - yrKasum opanuruaa HOTEKUCIHK KOI(QGHUIUCHTH.
barrepBopT Quibtpuan AUX cu

: 1
H, (i) = S+ g0 (2)

(1) Ba (2) THKIMK XapaKTePUCTHKACH N JaH JAapaajaH oJuHAIU ((PUIbTp
tapTrOu). N KaHua KaTTa OyJica, THKJIMK XapaKTePUCTUKACH IOKOPH OY1au.

XHC00 KUCMH

2-taptubnu battepopra HU dunbtpu aitnu naboparopus HiIuga TaaKuK
kunuHaau (3-pacm). B mannoit maGoparopnoit pabote uccnenyercs guistp HY
barrepBopra 2-ro mopsagka (puc. 3). barrepBopT (UIBTPUHUHT MaTeMaTUK
aHaIM3M, IIyHAad QUIbTp ydyyH OMp TaMOHJIaMa IOKJIaMa KapIIWiIurd OuiiaH,
(TapMOKJIaHUO YHMKHUII >KOMHM) YMKHUII Oa)kapuilura pyxcar Oepuiiau, YTKa3HIl



oOacTuia aifHA HOTEKUC KaManuiu 3ab ra TeHr.

I[CMaK. 3aH)KI/IpHI/IHF PE3aHaHC YaCTOTaCuia (I)I/IJIBTpHI/IHI‘ gcrapa 4YacCTroTacu
KaMaHI[I/I,(I)I/IHBTpHI/IHF KHpHUII KUCMU A, DJICMCHTJIapAaH TalllKHUJI TOIIT'aH.

JIABOPATOPHUSA NN 9
Mag3y: ¥Y3apo HHAYKTHBIHKHH V.I4AII.

Arap katymika Kyinaru kypunumina (1- pacm) taiépnanran Oyicaku,0up
MarHuT OKUM OOIIKa 1maxo0uanu kecud yTanu,, y XoJaa KaTylika opacuaa y3apo
WHAYKTUBIIMKKA 3ra Oynaau. ¥Y3apo HHIYKTUBIUK Kad(P(UIEHTH TEHT

M =k4/L, - L,
By epma k- Oormanum xkadhduiieHTH, KOTyIIKajgap OpacHaard MarHUTIA

OOFNIaHUII XapaKTepUCTUKa Japakacu.K Kuimat 0 naH (OOFIHMKINK MaBKYy/1 dMac)
1 rava (TynuK OOFIaHUI) Y3rapaiu.

@ L1'\ ILz []RH

1-pacm. KatyuikanapHu uHAYKTUB OOFJIaHUIIIN.

V3apo ifyHanTHPHUIraH MarHUT OKMMHHUHT 3 Ba ¥3ap0 MHIYKLHACH FalITaK
TOKJIApH WYHAJIMIIUra Ba YJIAPHHUHT Y3apo JKOMIANIMrura OOFIMK.Arap ObIUMIIAP
3 Ba y3apo MHAYKIUSA 1Ae0 XucoOsianca, y xoima OyHaail OOfiIaHMIl Kapama -
Kapim 1e0 KaOyJ1 KMIMHAIH.

V30p0 HHIYKTHBIM 3IEKTp 3aHKUPIAPUHA TACBUPIIALI KyJIai OYIHIIN ydyH
OUp XWJI KUCKUYIAp TYIIyHYa KUPUTUIAAU. YJap WIyHJAaW TYTyHIaH HOOpaTKu
ynapra HucOatan Oup WyHaNraH TOKJIAp ¥3U Ba ¥3apo MHIYKIUS TOKJIAPH OKUMHU
WUFUHIUCUHY TalKui Kwiagu. bynnait tyrynnap Oenrunanu® (MHCOJ, 0Iay34a



Ounan) “aynram Oomm” ne0 aramaau. Moc paBuIlia FaITaKHU OXUPH “‘d4yiIFam
OXUpH~ JECUMIIA/IN.

V3apo MHAYKTHBIIMK HKKH MapTa yIyalll METOIHMIaH TOMHII MyMKHH.Arap
KaTylkanap Kymuob yianran oyica (2-pacM) yMyMuii HHAYKTUBIIUK OyHra TEHT.
.HC :ﬂl +ﬂ2 +2M .
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2-pacM. Kymu0 ynaHran raJiTakIapHUHT UHAYKTHBIIHUTH.

KoyHnTep Oofnanuill Fantakka aa (Maki. 3) yMyMUd UHTYKTUBIIUTH.

*]]Bzﬂl +.]]2-2M .
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3-pacm.Kapama kapiim ynaHraH rajaTakjJapHU UHIYKTUBIIUATH.

VY3apo MHAYKTUBIUK

XHC00 KUCMH

JI1 Ba JI2  wHAyKTHB OOFJIAaHTaH KaTylmIKaJIap TMapaMmeTpiapu Yoy
naboparopus wumuga anukiaaHaau. Kartymkamap wuaayktusaura 1 -10 mIH
opaliukaa  €raaM, — yJApHUHT  aHUK  KUUMaTWUHM  aHMIUIAIl  3apyp.

Karymikanapau WHIYKTUBJIMIMHM AHUKJIAIL YYyH PE30HAHC METOJWJIaH
doitnananunagn. MabiyMKH, peakTUB OJJIEMEHTJIM KOHTypJla MaKcUMall
KyWwIaHMIITa KeTMa KeT TeOpaHuiga Oynaau. Arap KOHAEHCATOp CUFMMU Ba
PE30HAHC YacTOTacH MabJiyM OyJica, KaTyIIKaHW WHAYKTUBJIUTHHU aHUKJaca
oynau. 1 xI'n man 25 k' raya reHepatop yacTora AMANA30HUIA YIIHalllJIapHA
YTKa3UIll y4yH XUCOOJaIl KUCMUJA KOHAEHCATOP CUFUMUHU TaHi1a0 OJIMII 3apyp.
XUCcOOHM amaira OmHMpHIAa Kyiaarn oopazmga amanra omupu OJMHTaH CUFUM
KUMaTH JTabopaTopusi YypHATHII TApKUOUIa MaBXKYy 1 103 Karmacut?piep OuiaH Oup
BaKTTa TYFPHU KEJH, INyHUHT YIyH Oy XaJl KUJIHII YIyH XapakaT KUJIuO KYpUHT.

¢ 1
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JKCIepeMeHT KUCM.
JKCIepeMEeHT KHCMTIa Kepak:

e JI1 xarymika MHIYKTUBIUTUHU aHUKJIALL,
e JI2 xaTymka MHIYKTUBIIATUHU aHUKJIAL],
e JI1 BaJl2 KaTylIKaJapHH KeTMa-KeT ynad Ba YJIapHU YMYyMHH
WHIYKTUBIUTMHY AaHUKJIAILL;
e JI1 BaJl2 karymkagapHd TapTUOUHM Y3rapTUpuO Ba ylIapHU yMyMHUU
VHIYKTUBJIUTVMHY AHUKJIALLL,
e JI1 u JI2 xarymkanapau OofnaHuil kKad(ULIeHTH KBa ¥3apo UHIYKIUSCUHU
M xucoOnaHr.
HomabiyM faliTakHM WHAYKTUBIMIMHHM aHHUKJIAIl YYyH KyHJard yiadail
cxemacugan (oimananunanu, 4-pacmaa tacBupiaanrud. lakn yiauoB mamnacuna
doiinamaHuin Kepak HOMabIyM UHA?KTUBUTE JJaCaH aHUKJIAII y4yH. 4.
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4- pacMm. KaTYIHKa HHAYKTUBJIWTWHA aHUKJIAIHU IIPUHIOUIIAAT CXCMACH.
Jlacan HHAYKCHOH aHUKJIAIIl 4. cxeMaTHK AunarpaMmmacu

Ocunar?p yactora JI muck O6up akc camo 3JEKTPOH Ky4WIaHHII, IIYHAAW KUITHO,
UHA?KTUBUTE KyHuaaru MyHocabaTiap aHUKJIAa MyMKUH Oyica, xaika JI Cepus,
HOMaBJIyM OYJraH sHJ?KTaHCl, MabiayM curuM C Ouinan Kanacut?p EKUiIral

L= 21
4r”-f,-C

MyBodukiuk TeOpanuniap man6aun JI® reneparop (uukwmr 'l «-20 ab")
xucoOmanaau. Yukumn KywiaHum Yyidam yd9yH Yr Oup Boiarmetrp IIB1
uniatuiaan. Man?knencunun 0Vinad YJI kywianum oup Boirmetp [1B2 Ounan
Vndganaau. Akc cajo Oopaurum Makcuman Kywianum Ymyam [1B2 tomonmman
OenrniIaHaan.

S-pacmaa JI1  kaTymka WHIYKTUBIUTHMHM AaHUKJIAIl YYyH 3JIEMEHTIapH



nurmmo ypHatunrad cxema takaum dtuiran (C = 10 ad)

Juarpammacu dJIeMEHTIAap YpHATUIN ylall [IakJd WHA?KTUBUTE Xanka JII
aHuKIaI. 5.

Huarpammacu 100® = nmamyHanu konpancat?p C kypcaragu. KumMHUHT curum
Jactinabku Xxuco0-KuToOmap xapa€Huaa aHUKJIaHaAW ViIdall 2JIeKTPOH KaracuT?p
yJIaHUII YYYH Tau€prapiivk.

Xato KywiaHull MUHUMaN sKaHiauruau, y IIB1 Ba IIB2 BonTmerpe ymymuii

HY KJTaGup ot MaHby
YpHATHILL TEXHUK taBcupu").
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S5-pacm. JI1 kaTymnika WHAYKTUBIUTHHH aHUKJIAII YIyH dJIEMEHTIApH WAFUIAO
VpHatuiarad cxema(C = 10 HD)

. @ur. 5. DJIeMEHTIIApHUHT AJIEKTPOH aJloKa ypHatuill uHA?KT?p JI1 aHukiIam yuyyH
(C=10CO)

I[IB1 Boarmerpunu upmgam npugenuan 0,2 B ra tenrnab, I[1B2
BOJITMETpUHHU 2 B ra Tenrnad ypuatudr (Ynyanuiap JaBoMuaa Oouikara y3rapuiiu
MyMKHH). 2 TeHT (YI40B kapaéHuja OoIIKacura y3rapuilli MyMKHH) - BOJITMETP
I[IBI 0,2B, Boarmerp IIBl Tenr ymyoB derapacu ypHatur.Boirmerp
TyMOJIEpJIApHU HWIIJIAI PEKUMHHHM Y3rapyBYaH KYWIAHHWIIHMA YIdaml XOJaTHa
yimanr. AC KywIaHUII Yadaml y49yH OelrujaHTaH Y3rapTHPUII KaIUTH yCyJUIapu



BoTMeTpe, (Y~). HY reHepartopuHu YMKUII KyWIaHUIIH PETYISTPUHHU YIdaliap
SKYHUJa coaT CTpeJIKacura Kapiu oxupurada Oypadr. JlypaHa Kazap co3larudu
YMKULI Ky4laHWIn resepatop JIO coynrep-coat iyHanuiny Oyiinda allaHTHPHHT
VIuFunraH cxeMaHHM YKWTYBUMTAa KypCATHHT. YKHTYBUM TYIAHImuap XOCHI
cXeMacH. YKUTYBUM TEKIINPYBHIAH CYHT HUFMITAH CXEMAHM YIAHT. YKUTYBUH
TEKIIUPULI CYHT, MEH XyCYCHSATJIADUHU YUYUPUII YUYH NTAJUIACUAA TYIUIAHTaH.

HY reneparop uyukum kywianumau Ypr = 0,1 B ra ypuarunr. Ilact VI
yukum Kywianum 0,1 B = cosnam ['eHepaTopHuHr xamma KuiimaTiapuna Oy
KaTTAIMKHU JOUMUIUIMTUHU oOxupurada cakiaad xonuHr. Kemaxakga Oapua
yactoTtanap reaeparop Oy kuiiMatu coOut Tytuml. 1 k['m — 5 k[’ Ba 5 k' — 25
k'l dyacToTramap  JMana3oHH]a TEHEPATOp YacTOTAaCMHU Yy3raptupuHr, [1B2
BOJITMETPHM MakcuMai KypcaTkuuu OVyiimda TeOpaHMII KOHTYPUHT PE30HAHC
gactrotacuHu (p  TommHr. Yactota oOpanuruaa ocwiaaT?p?H YacTOTACHHU
V3raptupu0, 1 kX3 - 5 rurarepreiu Ba 5 kX3 - 25 kX3, @Il MmakcuMan KywIiaHUII
ymaam  [IB2 rTypwmmm nawlacuga  JKapaHrAop  4acTOTaCMHU  OJIMIIL.
¢pkuiiMaTiapunu 1-tabmunara &3uHr. 1-xajaBanna cypatu caxgiadr. Karymika
UHAYKTUBIMTMHU XHUCOOJaHr. 1-tabnmumara XucoO HATWKaJIapUHU KUPUTHHT.
JlacaH sHA?KTaHC aHUKJIAHT. XucoOall HaTHKacH, 1-kKaiBajl cakial.

Taomuna 1
Karynikanap MHIYKTHBIIMTMHY aHUBUIAII HATHKAJIAPU UHAYKTUBIAHCAH aHUKJIAII
HaTWXKaJIapu
Fanrak HoMepu,ynKuUIILUIap HOMEpPHU NHaykTuBIMK
C. ud bp Kuiimatu, MI'H
KEeTMa KETJIMK YJaHUIUIAP yJIaHUII ’ kI
TapTUOU
J1(1-2)
2 (3-4)

Kerma - ketJIl nJI2 (1 -2 -3 -4)

Kerma - keto JI1 u JI2 (1 -2 -4 -3)

HY renepaTtopvHM YMKMII KyWIAHUIIM PETYJATPUHM YiIHanulap sSIKyHHJIA COAat
CTpenKacura Kapum oxupurada Oypanr. Jlypana kajmap ymuamn CYHT, CO3Jarudu
YUKW Kywianui reaeparop JIO coynrep-coat iyHanumm Oyitnya aillaHTUPHHT.

Vpuura nacan JI1 snekTpoH ymyam nacan JI2 ymanr.  HY  TeHepatop — 4MKHII
KywianumHa Yr = 0,1 B ra ypHaTunr. ['eHepaTop 4MKMII KyWwIaHHII YPHATHHT
HY V¥Yr = 0,1 B.I'eHeparopHuHr xamma KulMaTiapujaa Oy KaTTaIUKHU




JOUMUUIIUTUHN oxupurada cakiaad komunr. Kenmaxakga, reneparop Oapua
gacTtoTanmap Oy kuiMar kartuk Tytumi.l kl'm — 5 kl'm Ba 5 kI — 25 kI'n
yacToTanap JVAara3oHuJa TEeHEpaTop YacTOTaCHMHW  y3raptupudr, [IB2
BOJITMETPHH MaKCHUMaJl KypcaTKU4M OVinuya TeOpaHWIl KOHTYPUHI PE30HAHC
yactoracuHd (p TomuHr. Yacrtora KEeHrIMKIapuaa ocuiar?p?H 4acTOTACHHU
Varaptupu0, 1 k' — 5 k' u 5 k' — 25 k"1, sxapaHriop 4acToTaCUHU TOMUHT (p
MaKCUMaJl KyWwIaHuIl yndam yuyyH TeOpanum aaBpu, [IB2.dpkuiimatnapunu 1-
tabnunara €3unr. &ub ¢p B cron 1.Karymika WHAYKTHUBIUTUHU XUcOOmaHr. 1-
tabnuuara XucoO0 HaTWKaJapuHU KUPUTHHT. JlacaH »HA?KTaHC aHUKJIAHT.
Tabnomanmis xucoOanr HaTvXacu 1.

HY reneparopvHM YMKUII KyWIAHUIIW PETYJIATPUHU yadaluiap SKyHHAA
coar cTpelKacura Kapu oxupurada Oypanr. Jlypana kamap ymyam cyHT,
CO3JIaru4M 4MKUII KyuigaHuil reHeparop JID coynrep-coar iynanumm Oyitnua
ANJIAaHTUPUHT .

Cepuan amokacu HaTWKacHa, KajaBa JHI?KTAaHC yiadall YYyH >KUXO3HU
taiiépnam JI1 u JI2 (puc. 6 u 7). llly 6unan 6up BakTaa, nacan JI2 tepmuHanu 3-a
000unu JI1 ypracuna TepMUHaAIU 2 yIaHT.

6- pacm. JI1 u JI2 keTmMa — KeT ynaHraH KOHTYpJApHUT UHAYKTUBIUTUHU
aHUKJIAIIHY IpUHIMIUANI cxemacu. (BapuanT 1)Puc. 6. MHaykcHoH aHMKIa1n
CEMaTHK Juarpammacu
KeTMa-KeT yiaHrad ypamiu JI1 Ba JI2 (p 1)

HY renepatop yukum Kyuianumvan Yr = 0,1 B ra ypuatunr. Ilact Yr =
0,1 B yuKuI TapaHIIMTUHU CO3JIAlll TEHEpaTop HUHT XamMMa Kuiimatiapuna Oy
KaTTAIMKHU JOUMUWINTUHU oxupurada cakna® konuHr. Kemaxkaxma, reHeparop
Oapua dacrotamap Oy KuiimMaT KaTTuk TyTuml 1 kX3 - 5 kX3 Ucmanac 5 kX3 -
yacToTajap AMana3oHuAa YaCTOTaCUHU y3rapTUpuHr, [IB2 BonTMeTpHH Makcuman
KypcaTkuuu Oyitmda TeOpaHuin KOHTYpUHT pe3oHaHc yactotacuuu DIl temacu 25
kX3 ocunar?p. Yactota opanuruaa ocuiat?p?H 4acToTacuHu y3raptupuod, 1 kX3 -
5 kX3 Ba 5 kX3 - 25 kX3, @Il makcuman kyunanum ymyam [1B2.¢PkuitmaTiapunu
1 Ttabnutcara €3WHT TYPWIMILNM MaJUIaCHAA >KAPAHTAOP YAaCTOTACMHU  OJIMILL
Kanpan 1. nacaH WHAYKTUBIUTUHM xXucoOysanr wuuaa JI caxknanr. Jlacan 1
Tabnurcara XUcoO  HaTU3XajJapuHW  KUpUTUHT.Paccunrtaiite  WMHI?KTUBUTE.
xucoOJan HaTuKacu, |->xajaBain cakianl.

JI® reHeparopiap Ya4OB CYHI KyWwIaHUIIM MYXappUpHAAH YIrdamap
saxkyauaa 3bJIJ] crpenkacura kapmm oxupurada Oypadr.llo umkuii, cosmarudu



YUKWl Kywianwm TeHeparop JI® waBOaT coyHTep-coar WyHanmwmm Oyiinda
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HUTApUHT.

7-pacm. JI1 u JI2 xeTMa — KeT yJaHTaH KOHTYPJIApHUT UHAYKTUBIUTUHHA aHUKJIAIIl
Y4YH 3JIEMEHTJIapu yiaHuO YypHatwirad cxema. dur. 7. COHHECTUOH JuarpaMMacu
AJIEMEHTIIAp YpHATHIN KeTMa-KeT yJanrad jacad JI1 Ba JI2 sua?KraHc1 aHUKJIaIl
y4yH (BapuasT 1)

JI1 Ba JI2 karywKaJapHu yJaHWUIIM Yy3rapTUpuHr. Asnoka JyiacaH JI1 Ba
kanaBa JI2.J12 yukum 4 bunan JI1 xanka yukuim 2 €ku opacuHU y3apo YJiaHra
(8.9-Pacmu) y3raptupunr. Jlacan JI2 tepmunanu 4 2 macan JI1 opacuma Oup
gukuil ynaadr (maki. 8, 9). JI® reHeparop YMKHIN KYWIAHUIIAHA YT = YpHATHUHT
0,1 ra. ITact ¥YI' yukum kywranum = co3nam 0,1 B. I'enepaTtopuunr Xamma
KuiiMaTiapuaa Oy KaTTaIMKHU JOMMMIUIMTMHU OXHpUraya cakjaad KOJIMHT.
Kenaxakna, reneparop 6apua yacroraiap Oy KuiMmaTr KaTTHK TyTum. 1 kX3 - 5
kX3 HMcmanac 5 kX3 - yactoraynap Auarna3zoHuJa 4aCTOTACUHU y3rapTupusr, [1B2
BOJITMETPHU MaKCHUMall KypcaTKWyu Oyindya TeOpaHHIl KOHTYPUHI PE30HAHC
yacroracunu OII temacu 25 kX3 ocwmmar?p. Yacrora opanuruaa ocuiar?p?H
yacTtotacuHu y3raptupu0, 1 kX3 - 5 kX3 Ba 5 kX3 - 25 kX3, @Il makcuman
Kywianum yimyam [1B2 Typunuium naijacuia *apaHrAop YacTOTACHMHU OJIMILL

Kanpan 1. 71acaH  WHAYKTUBIMTMHM  XHMCOOJaHT.l-tabaurcara  XucoO
HAaTU3XQJIAPUHU  KUPUTUHT  wumga  (pPkuiiMatmapunu 1 TabauTcara
é3unr.3anummre OIT kuitmatn. HU FeHEPATOPUHU YUKHULLI KY4JIaHUIII

PETYJIATOPUHH YiIyaliap CYHruaa coaT CTpesikacura Kapliy oxupurada OypaHr.
Coun JlapHu MHAYKTUBTUIIMIH YII4all HATU3XAJIAPUHU KWIIMHT TaXJIul.
NHpa?xTuBuTE JTacad yiyam HaTvkanapuHu taxaui. JI1 Ba JI2 katymkanapHu
bouec oxupiiapuHu Ba Ba yWIAHTAaHMHUCH3 MOCIINTH HOMEPJIApUra XyJaocalapHu
xuco0oTAa KenTupuHr Oommaa Ba jacad JI1 Ba JI2 oxupuaa Ba ynapHUHT



XyJocajiap COHl MyBODUKIUTUHA Xuco0oTaa omnbd kemau. JI1 Ba JI2
KOHTYpJIapuHU OOFIaHUII Koe)(HUTCEHTHHH K allaifiXy Y30p0 MHIYKTUBIUTUHA M
xuco6manr.PaccunTaiite xed y3apo nuua?kTuBuTe M Ba ynam koePUTCUEHTH K
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Vpamuu JI1 Ba JI2.

8-pacm. JI1 Ba JI2 keTma- KeT ynaHTaH KaTylIKaJIapHU UHYKTUBIUTUHU
aHUKJIaIl NIPUHITUIIAA CXeMacH (2-BapuaHT).
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9- pacm. JI1 Ba JI2 keTMma- KeT yJlaHTaH KaTyIIKaJTaApHU UHIYKTUBIUTUHU
aHUKJIAII YYYH dJIEMEHTIapy yIaHuO YpHAaTUiIraH cxema. (2-BapuaHt



Hasopar casomtapu.

1. Kangait kuiamnb MeH KaiTuO ¥3apo MHAYKCHOH OCJITMCUHM Y3rapTUPHUII YIyH
OMp XWJI UCM TYTYHJIapU TapTUOMHM Y3rapTUPHUIL Kepak?

2. apanaiimMa yHzaol Ba Coynrep Tacma Huma?
3. FasiTakka ypTacujia CB3M MakCUMall BA MUHUMaJl KMiiMaTiapu Huma?
4. OupJMKIapu ¥3apo SHIYKTAHC Yirdari?

5. MKKM ammapaT OupJamrasia jacaH yMyMmMui uHa?ktuBute 0 TEHT OYIuIIM
MYMKHHMH
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