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CY3B0WIIHU

Yoy ,IJneKTpoTeXHHKa BA 3JAEKTPOHWKA acocjapura owa Ma-
canaaap Tyniamu Ba JaGopatopus uwaapu“ VKYB KYAJA8HMA(H o.HH
TeXHUKA YKYB 10DIJIAPUHHHE 3/IEKTPOTEXHHKaAaH OOUIKA HXTHCOC/HK -
aapu yyyn CCCP  xaax TabaWMH  1aBJA3T KOMUTETH TAaCAWKJ4TraH
3.1eKTPOTexXHNKa Ba 3JEeKTPOHMKA aCOCAapH KYypCH NpOrpammaJiapu-
ra acocaH TY3HJATaH.

Kvaiaanma MKKY KMCMAaH: OGHPHHYUM KHCMH—MAacaJajnap TynJamu
Ba HKKHHYY KHCMHW JsabopaTopusa HluJIapnaaH HoOopart.

KyanauMaHuHr WKKMHYW HawpuHu Tafi€épaawga YHUHT OMPHHUMN
Hawpuaarn 6Gapua wmacananap kaiita Kypub 4YMKMAAM Ba KYNruHa
fAHrM Macaaanap wupuruaau. Uly mymaanad rpaduk xucob.sawap
6yiivya Hamyuasap Ba BapuaHraap (uiosana) GepuJras.

DJIeKTPOTeXHUKA KYPCHHHHI Ha3apuili KHCMHHH Macafanap eunul
Gusad Guprasvkiaa ypraHuw CTyAeHTaap 6uauM AOHPaJapHHHHI Ken-
Fafiiiuura, dwaab 4HKapUWHHHIT 3JEKTPOTeXHYKAra ould Macana.aa-
PUHH XaJ 3THUI yYyH 3apyp OuauMJaapHu 3rajaauaapdra épaam Oe-
paau
JNEKTPOTEXHHKA KYPCHHM MYCTaKua YPraHyBuH CHDTKH 6yaum
crynentaapura épaaM G6epuil MaKcaaula KyPCHMHI 0apua Gy auMAaa-
pu Nyiinya euyumaapu OGatadcusa 6aéH ITHIraH HaMyHa Macaaanap
XaM KVpcaruarax.

DUAeKTPOTEXHUKA KypCH aiipuM (akyJbTeT Ba HXTHCOCAHK.IAP
YuyH Typiu YKyB COarWra MYy Ka/JaHTaHAHTH yd4yH Xap Oup OV-
AWMIA nacanasapHHHr MypaxkkabJaury xucobra ospnrad. Kanpait my-
pakkaGaukAary Macananad eYyHAMWH YKHTYBYMHMHT KypcaTmachra
OHHOAH TAHANAHHIUKM MYMKHH.

KutoOuuur 6upuiyn Hawpuaary Gapua Aa6opaTopus HUWIIEPH haii-
Ta KVPUO YMKWALM, Ty3aTHILIAD KHPWTHJAM Ba SAHIM Jabopaioj us
HwAapy OuaaH T+ IAHPHILH.

JAEKTPOTEXHHKA KYPCHHHUHT VYKMTHAHUIYM XapaHuaa Ad60paTopus
MAUWFyJAOTAApHHY  YTRa3ul  amaaui axamuaTtra 3sra. JlaGoparto; us
HILTApUHK 6aXapHul CTYeHTIaPHUNT MAa3Kyp KYPCHH NyXTa Y3aaul-
THPWILJIADH  BA YJAapUMHT  TyDJAH 3JEKTP CXeMajapHHu HHUFHWTra,
dneKTp ya4oB acGobaapu Ba anmnapatsapuiaad (oiiaanaHuwira, y-
HWHI D€K, OAMI aManiil TeKiMpuw.aap yTkasuwaapura épaam 6epann.

Kvananmana 27 1a saGopatopus wwn GYAu6, yaapHu Gamapuul
Iy MaWFyJOT y4yH aXpaThAran coatra GOFIHK. Xap GHP HXTHCOCJKK

3

www.ziyouz.com kutubxonasi



\Vuyn 6axapuaMiun J03uM GiaraH  1a6opaToOpHS HIUJGPHHMUHT  COHH
Kadeapa METOLHK MHTMJAHMIINAA XaJ 3THAALM.

CrynenTnapHuur /N1a6opaTopHsi MAITyAOTJAapUHH YTKa3uwra Tafi
€P/ZHUIIMHK OCOHNALITHPHII MaKCaaMAa Xap 6up sabopaTopus MLIH-
la ona Ha3apuil TywyHda GepuJraH.

Ywo6y Kyanauma TOWKEHT NMOJIMTEXHHKA MHCTHTYTH CAHOAT SHep-
retukacu dakyabteTuHunr ,Hasapuit Ba yMmymu#t 3nekTporexnuka“
radenpacH YKHTyBUMAAp KOJIEKTHBH TOMOHUAAH T. . 4. npod. A. C.
KapumoBuunr paxGapauru octuma Tysuaras 6yaun6, 1 KucMmuHH
A. C. Kapumos, M. M. Mupxaitnapos. 1l kucmunn sca A. C. Kapu-
mMoB. M. M. Mupxanaapos, C. I'. Baefixmaun, B. A, lNonos é3rah.

ABTOpJap KUTOOHHUHT KY/NE3MAaCHHH AMKKAT OuJaH KYpHO YHKHO,
KMMMaTan Macaaxar Ba Kypcarmanap Geprau, npod. C. 3. ¥cmoHnos-
ra Ba KHTOOHMHT OWPHMHYW HAWDH O6Y#u9a KUMMATAH QHKP-Mya0Xa3a-
JAapuHu Ousaauprad poueHt ¥. Mépoxumosra, wyHuHraek, Ky/é3-
mauu Taliépaawna épnam 6eprad TOwIKEHT MONUTEXHMKA HHCTUTYTH
.Haszapuil Ba yMyMuit s/iekTpoTexnuka“* xkadeApaCHHHHI XOAHM.JIAPH
b. A AGayanaes, O. M. Bypxouxywxae, A. A. Kawkapos, Il. B.
Mag/ioHOBa Ba 0OlIKAa YPTOKJAapra MHHHaTAOPYHAHK OHAAHpazunap.
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BUPDHHYHK KuCM
MACAJIAJNAP

1-BOB. Y3rAPMAC TOK 3AHXUPJAPH

1.1-macana. Kapwnauxkaapy r,=5 Owm, ry,=10 Om Ba r;==15 OM
Gyarad aaexkTp 3aHXHUpH (1.1-pacM) 3JeKTD IOPUTYBUM KY4JapH
E, =350 B Ba £, =100 B 6§aran wman6ara yJaaHrad. 3aHKHpAAru
TOKHHUHT KMAMAaTH BA KapIUMAUKAApAard KyuJaHHLJIADHUHT Nacajiniy
aHUKJAHCHH.

1.2- macana. Kapuunavkaapu r.=12 Om, r; =3 Owm, r;=15 Ou,
ry=r,=24 O™, r; = 4,5 Om nan ubopar Oy.Aran 3JexkTp 3aHKHUDH
(1. 2- pacm) kyuaanuwn U =120 B Ofaran wanbara yaanrau. Xap
6up KapuwuAWKAAH YTaéTraH TOK Ba YHAArW KYU/JaHWIUHWHT TYLYBH
aHUKJaHCHH. KyBBaTnap 6a/JaHCH T¢ K LIMPUJCHH.

1.3- macana. Mukn gapummauru r,=0,02 Om 6%1ran y3rapmac
kyuaaduw maHGau kapwasauru r=20,2 OM 6yaran wucTebMoJgUra
y/aaHrai. Arap ManGaHMur Kyd4JadULIK YHHUHT CaJAT HWAAWl pexu-
muga U, =220 B 6yaca, 3aHxuplardy TOKHHHI KYUH Ba HCTeBLMOJ-
YHHUHT KUCMANApHAATH KYUJaHWI AHHKJAHCHH.

1.4- macana. Kyunauuwu =220 B 6yaran €puruiwr TtapMorura
kysBatu 150 Bt au snamnagan 8 ta, 100 Bt sucuman 3ca 12 rta Ba
60 Bt au snamnanan 15 Tacu rapaagen yaadHradH. TapMOKAaH HCleb-
MOJ KWUJMHABTraH YyMyMHWfi TOK Ba O c0aT &pHTHII AaBOMHAA capd-
JAHTraH HEprus MUKIOPH KHUJOBATT-COATAAPJAA aHHKJEHCHH.

1.5-macana. HMxku cpMmau auHUA Ooxupura KyeBaTH P, = 22 kBt
A1 INEKTP ABUTraTe /M SuJAaH yMyMuil xyeBBatTH P, = 2,2 kBt 6yarau
6up rpynna JamnanapaaH H60paT UCTEBMOAUNJIAD napanies yaaurad,
Butra suuus cumunuHr Kapwpauru r, = 0,02 OM 6yau6, ucrevmo-
YMJAPHUHT KHCMaaapuiard kyuaanuw U, =220 B G6yaca, aunus
Gownaary kyuaanuw U/, aHuKJQHCHH,

1.1- pacm. 1.2- pacu,
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1.3- pacm. 1.4- pacm.

1.6- macana. Kapwuankaapu r;=0,25 O™, r,=4,50M, r,=
=1,50M, r;=300M, r,=1,5 OM Ba r; = 2,5 Om 6yaraH 3JeKtp
3aHXUpHUHT (1.3-pacM) 3KBWBAJEHT KapLUMJWCH AHMKJIAHCHH.

1.7- macana., Xap 6upuHunr Kapwuanry 20 OM agau 6yarad vura
3JIEKTP IHEPrUf HCTEBLMOJUYHCHA 104Y3 cXeMaaa yaaurau (1.4-pacum).
Arap 3anxupaars MuHOGaNapHUHT 3/JEKTP KOPHUTYBUM Kyuaapu £, =
=120B Ba £,=30 B 6Gyaca, 3aHxupHHHT Gapya KuCMJapHAAru
TOK B3 UCTE€BMONUUAAPHHHF YMYMHH KYBBaTH aHMKJAAHCHH

1.8-Macana. 1.7-macana 3feKkTp IOPUTYBYH Kyd maubau £, Tec-
KapH YJAaHTFaHAAarH X0/ YYYH €4HJCHH.

1.9- macana. [Tapamertpaapu r,==20 OMm, r, =60 Owm, r; =50 Om
Ba ry; =3V Om Gyaran kynpuxk cxema ro =95 OM Kapwuauxk opkaiu
kyuaasuwn Uy=9Y0 B 6yaran y3rapmMac TOK MaHOaWra YyJaHrad
(1.5- pacm):

1) xyunaunw U,, BOALTMeTPHHHT KYpcaTHluK 6yiinua veya BOJbT=-
ra Teur? (BOJBTMETPHHHI HYKH KAPLIWJIHTH |, = ©);

2) arap r; Ba ry KapWHJIMKAapPHUHT YPHH aamawrypuaca, Kvu-
aauuwm U,, kaupaii ysrapaau?

3) KapwuauK r, HAHC KaTTAJUMMBH y3rapTHPHID OUNdH wy Y JaHiLI
U,, =0 ra 3pumwnm MyMKMHMH? MyMKHH 6¥.ACA. YHUHT KATTaMuru

' HUMAara TeHr?

1.10- macana. Kapwuivkaa-
pU ryiryiry=2:5:3 Ba I3
tr,=3:2 uncbaraapaa Tau-
nadrad 3avxup (1.6- pacy) Kyu-
AaHuwn U, - 200 B ovarand ¥3-
rapmac TOk ManOaura Yy durdH.
Boabt™etpaap V, Ba V, HHHT
KYpPCaTHIUAAPDH aHUKJIAHCHH,

1.11-macana. 1,7- pacmaard
3JeKTP 3aHKuUp Kyu1anuwmu Uy=
= 100 B 6yaran manGara y/aun-

- o— rai. Arap Kapuu/aukaap ry=
=16 Om Ba r, = 60 OM 6yaub,
1.5- pacm, KapWHJAWK ry HWHC KyBBAaT MC-
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1.6- pacm. 1.7- pacm.

tebmoad Py =100 Br 6y/ca, KapWHAHK 73 HHHC KATTANUCH HUK-
JNAHCHH,

1.12- macana. 1.8- pacMaary 3/eKTp 3aHXKHD KapILUWJAKKAAPHHUHT
HUCOaTNapy ryiryiry;=>5:2:3 6yaub6, BOJbTMETPJAPHUHT KYpca-
thiuaapn U, =140 B Ba U, =100 B nHu Tawkua 3rtaau. 3aHxupra
6epunaérran Kyuaandw U, Ba 3aHXUPHUHr 23neMeHTsapu OViinua
KYYJaHWILJIADHUHT TaKCHUMAAHHWH aHUKAAHCHH,

1.13- macana. 3awxupra yJaamran V, Ba V, BOJAbBTMETpJapHUHT
kypcatywaapun Ternwanya 110 Ba 50 B man 6¥anb, Kapwnauk
r,=25 OM. BoswnTmerp V|, HMHT KypcaTuilu, KapWHAKK I, HUHT
KaTTa/j HrH  Ba 3aHXUPHHUHL HCTEBMOJN KyBBaTH aHUKJAAHCHH | 1.9-
pacMm)

1.14-macana. Arap 1.10- paemaaru 3JeKTpP 3aHKUPHUHT KYBBaT
uctebvmoan 605 BT 6yaub, 3aHmUp PE3HCTHB 3/J€MEHTJAPUHHUHT Kap-
WHAKKAAPH 7y =, =10 OM 6y.ca, 3aHxkupra yJaHraH BOJbTMETp
Ba aMmepMeTpJapHUHM KYDPCATHIINAPH AHHKJAHCHH,

1.15-macana. Apua G6e3aTHIl YYYH HOMHHAJ Kyuaaupwu 13,5;
6,3; 3,5 B 6yaran naMnoukanap MaBxyI, yJAapHUHT KYBBAaTH Terui-
anga 2.43; 1,89 sa 091 BT Hu Talwkua 3Tam.

Kyunauumu 110 B 6yaran assekTp TapMOFHra yJanaaurad apua
MapXXOHHHM ACAll YYYH WY JaMNOYKANAPHUHT Xap OHMpULaH HEUTR-

4
+o- ' 3 ¢

iy, — | . }

1.8- pacm. 1.9 pacm.
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JaH ONWLI MYMKHH/WCH B3 Map-
XOH 3aHXHUDPHIAH OKUO YTanurau
TOK/Iap aHUKJAHCHH.

1.16- macana. Quug MHC CUM-
nAaH yTkasuarad 500 M y3yHJAuK-
Larl MKKH CHUMJHM JIMHHUSL aJio-
MHHUHA CHUMra aJMaiuTHpPHJLH.
Hkkana xuj CUMHUHT KYHIanaHr
KecuMH OUp xHaA: S=16 MM?
6y.1n6, AHHusAAAH OKUO yTaérrad
Tok 100 A Hu Talkua 3TCA, I8~

1.10- pacm, Te€BMOJNYHHHHT  KMCMaJapHAaru
KYYJaHHUWHU Yy3rapmac cakJaui
yuyH AuHuA 6OmIMAard KyuyJNaHHIIHH Heya BOJbLTra OPTTHPHLI Kepak-
JHUCH Ba CHMJApHH aJMAIUTHPHIN TYPalJH [03ara KearaH KylidMua
KyBBaT UCPOH aHHKAAHCHH (Puye = 0,0176 OM-MM?/M; p,,=0,0278 Om X
XMM?/M),
Euynmw. 1.500 M y3yHAuKAar¥® MHC CHMHHMHT KapLIMJAMCH

Fane = Pue’ 5 = 0,0176 22 — 1,1 Owr,

2. Muc cuM YTKasuJAraHAZard Kyua aHWWHHHT Nacafivwiu
AUype = {Tye = 100-1,1 = 110 B.

3. 500 M y3yuaAuKmard aJiOMUHUA CHMHMHT KapLIMJHIH

Fa—pa 5= 00278220 — 174 O,

4. ANOMHHME CHM YTKa3HJTavjard KyuJaHWIHAHT nacafninu
AUy =1-r,,=100-1,74 =174 B.
5. Jlunua Gowmuaa OPTTHPHUAMIIM KepaK Oy/AraH KyuynaHULHWUHT
Kuimatu
AU =AU,;—AU,pye =174 — 110=04 B.
6. Jluuus MuC cUMAaH YTKasuarasiard KyBBaT HCPOdHU
APyye =AU+ / = 110.100 = 11000 Br =11 kBr.
7. Jlunus aqilOMMHUE CUMIAH YTKa3uAranzarud KyeeaT ucpodu
AP,,=AU,,-1=174.100 = 17400 Bt = 17,4 kBr.
8. Cumaapuu aJMalITHPHW Tydaiau [o3ara KearaH KyuMua
KyBBaT HUCpOdH
AP=AP,,—AP,,, = 17,4 — 11 = 6,4 kBT.
1.17- macana. Aspaary macaqaHHHr wWaptaapu 6y ituya AvHHALA-
IH CHMMJAPHH aaMawTHpHiu Tydaiiau kKywuMya xysBeaT Hcpodu 103a-

ra Ke MacJUru y4yH (sibHW JUHUAHWUHT napaMeTpJapu y3rapMac/uru
YuyH) KaHAai KYHAanawr KeCUMAd aJiOMHHHA CHM OJHIU MYMKHH?
21 2
Eynul, r=p- 3 dopMynanan S =p- =,
r
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1.11- pacm, 1.12- pacwm.

Yy Xo/4aa

2 =o,0273-2f$=25,3 MM,

Tuue )

Jemak, cTanaapt 6yinua kyunasaur kecuMd §=25 mm? Gyarau
AMIOMHHHUA CHM OJIHHCA, JUHHAHWHC napameTrpJ/apu ysrapmadiu.

1.18- macana, Kyupanaur kecuM 103acu S =20 mM*! O6Varas
U30JSUHANN MHC CHM KaJaaBaCHHHUHT yuJapura 6 B xyuaanum 6epuJ-
ranaa yuaad 3 A toxk yr1au. KanaBaHuHr Y3YHJMUTM AHHKAAHCHH
(MUCHUHT COMMIITHPMA Kapwuauru p = 0.0176 Ov Mm2/M).

1.19- macana. A—35 wmapkaiau aJOMHHHH CHMAAH YTKa3Warad
10 KM Y3YHAMKAArH MKKH CHMJM 3/]€KTP Y3aTHII JNHHUACHHHHT Kae-
pHJAAMp KHCKA TyTawHuwmw coaup 6yaau. ABTOMaTHK axparruuy AP
(aBTOMaTHUECKHH pa3beAMHUTeAb) HWUHr 6OpJaMrd Tydanan JHHUA
man6GanaH axxpaTHanu. Kucka TyTaliys »KOWUHM aHHKJAW YUYYH JH-
HUAHUHT OOWMAA YHHHT KHUCMajapura oK MaiuWHACHHUHT aKKYyMYyJA-
TODH yJaHOW. 3aHXHPra y/aaurad BOJALTMRTP Ba aMNepMeTp Terui-
suya 12 B Ba 3 A uu xypcarad. JIuHua GOIIMAAH KaHAaR y3O0KJAKK-
Ja KHCKa TyTallyB COAHp 6yaran? Arap KHCKa TYTalWlyB JHHHAHHHT
oxupuia coaup 6yaran 6yaca, aMnepMeTPHHHI KypcaTHIUH @HHKJ/aH-
cul (p,y = 0,0278 Om mMM?/Mm).

1.20- macana. 1.11-pacmaaru ¥.ayoe ac606JapHHHUHT KYPCaTHILI
Ternmauua 120 B Ba 6 A 6yan6, napannen woxo6yanapaaru Kap-
{UMIHKAAPHUHT OHPH MKKHMHYHMCHAAH 2 MapTa KaTtTa 6yJaca, mwoxobua-
napaaru TOKJaPHWHT Ba KaPILIUJHKJADHUHT KATTAJIUMM aHUKJAHCHH.

1.21- macana. Arap 1 12-pacmMaard aMnepMeTpHMHI KYpCaTHiuu
5 A 6yan6, KapwnaukIap £, =r,=25 OM, r,=r;=r;=r;=5 OuM
Ba ry=ry=r;=10 OM apan Gy.ca, 3aHKHpHUHr Gapua TapMOK.JapH-
Jaru TOKaap, yHra Gepuarad KyunaHHIl XaMmJa 331 KHPHHHT KyBBAaT
UCTEBMONH aHUKJAEHCHH,

1.22- macana. JaekTp sneprusacH MaHOAMHHHT HYKHM KADIIHJHUE
r,=0,4 Om, Tamgu Kapwnaury r,=20 OM 6yau6, MaubaHHAT HUKH
xysBaT Hcpodbu 40 Br Hu Tawxua srca, MaHb6a KMucManapuiaaru Kyusaa-
1ML, YHUHT 3JeKTD IOPUTYBYM KyuH Ba TallKH 3aHxupra Gepa oJa-
AHraH KYBBaTH aHHUKJAHCHH.

Sau ==Pan*
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1.15- pacm.

1.23-macana. 1.13- pacM, @ na GepuaraH 3JeKTP 33HXKHDHHUHT
TApMOKAapHAard TOKJAAD Ba KYyYNAHHIUAAPHUHT NACANHUIH KOHTYD
TOk.1apu yCY/aH €paaMuaa aHuKJaHcHH. Bapua MycTtakua KOHTyp.Jap-
HUHT euynMM KupXropHUHr MKKHHUH KOHYHM dCOCHAA TEKLUIUPHACHH.
Bywaa E,=20B, £,=24 B, ryy=2 OM. rj=3 Owm, r, =5 Ou,
r,=28 OuM, ry=>5 Om, r,=7 OM™, r; =10 Om.

Eunw. Cxemanu mycraku/a koHTypaapra axpatu6, 1.13-pacm, a
4a KYypcaTHAraHiex, KOHTYD TOKJAPHUHC [YHANMIIWHH WXTUEPUI TaH-
Jaas onamu3. Xap 6up KOHTYpPra Ty3uJ/raH TeHrJaManapHUHT yMyMHH
KYPHHHWK KYyhAuaaruua 6ynaand:

Ey=rydy+rls gL,
Epy=ro 1y 41y 1oy + a3 133,
Eyy=ry [y 4 ranlop +rys- Ly

Kourypaapaaru DJIOK nap, KOHTYpJAapHMHT Kapuw/aHKAapu Ba
éH10W TAPMOKJAAPHHHT KApLIWAUKAAPUHHA XHCODJIaAMH3:

E]] =E'=20 B: Eg]=Ez—E|=24_20=4B: Esa=Eg=2‘l'B;
ra=ri+ro+tr=5+24+8=15 0w
Fgo=ro+ra+ri+ri+-rp=2+8+5+7+3=250um;

Fag=rg+ri+ri=3+74+10=20 Om;
Fo=ry=—(rp+ry)=—(2+8)=—10 Ou;
Fyy=Trgp=rp+r,=3+7=10 Om.

I, Ba [,, KOHTYp TOKJAPH KapaMma-Kapiuu TovoHaapra HyHairau-
JUCH YYYH Fp=="r, KapPIUMAHKJIAPHUHT KuidMatu Mawbuit Oyaanu.
ry; Ba ry, KaplHAMKJIAD 3C8 HOATA TEHr.

TeHriamasapHu eudW YYYH AHWK/JAOBYUAAP YCYJHHM KYAraiMus:

STRATIAT 15 —-10 O
A= |ryrory|l=|—10 25 10| = 7500 — 1500—2000 = 4030
T3y 732 33 0 10 20

10
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Ey T 20 —10 O
Ay=|E,rpry|=(4 25 10| =10000— 2400 — 20004 800 = 6400
Eqyra,ras 24 10 20

roE,ry 15 20 0
Ay=|ry Epry|=|—10 4 10{= 1200 — 3600 + 4000 = 1600
ry Es, 13, 024 20

ri i Ey 15 —10 20
Ay =|ryrypby|=10 25 4|=9000 - 2000 — 600 — 2400 =4000.

Koutyp Tok.sapuuH anuk.aaikiMH3:

A, 6400

/ ——]=-——=

1 A 4000 ]|6A'
A, 1600

Ly="22="""_04

274 4000 0.4 A
A

ly=2=10=1A

4000

Tapmoxnapnar¥ TOKJapHH aHHKAANMHU3:
IL=1;=16 A; lh=1,—1,=16—04=12 A;
Li=1,=04 A; [y=1l4+1=1404=1,4 A;
I, =1I3=1A.

TapMmoKaapaary KyuJaHuLINaPHUHT NacalWIIHHU aHHKJIaNMU3;

Uy=1,r,=16-5=8 B;
Uy= 1y lry+rq)=12-(8+2)=12 B;
Us=1,r;=0,4.5=2 B;
Ug= 1l lry+ry)=14-(743) =14 B;
Us=1r,=1-10=10 B.

CxeMauu TapMoKJapaard TOKJNAPHUHT XaKMKHIA #Ayuaauwaapu 6V

¢inya yusamus {1.13-pacm, 0).
Euumaapuu KupXroQHUHr UKKMHYM KOHYHH aCOCHAa TEKUWHPaMu3;

Ey=1-r+1(ry+ro)
20=1,6-51+1,2(8+2)=8+412=20 B;
Ey — Ey=[(ry+ro) + Lirs — Llry+ry);
24—-20=1474+3)+ 04-5—1,2(84+2)=14+2—12= 4 B.
Ey=1{ri+re) + I;-r;
24=14-(74+3)4+1-10—14+10=24 B.
1.24 macaana. 1.23-macanana 6epusarannapaad  Qoinaaanus,

TapMOKAarH TOKJap CynnepnosiuHfa ycyad €plamMuia aHHKJIaH UH
{1 14- pacwm, a).

1

www.ziyouz.com kutubxonasi



I Sy —__J
G /j /} ; //
’ % 5 % ¥
r r. // ’-0, i
0 a2 /
£ 3 AN, ’
2 -
Y ’s % g
— ’ —{ & {1+
a g
I 1=
f/ - | S— 7
/ al
I P
! 2 Iy r £ 4
// of 345 [] U Va4 < 4 ”
’ / 2 Vi 4
£ / ! 5
’ 2 1
% 7 L
B | -
{1 — —
] 2
I 1
A ’ /
74 7" ‘ 5 5,
4 /
£, 7 /
127 y 5 \J 4 " Y
¢ s 02 2
N 2
‘s A ‘s
1 S -
aJ e
1.14- pacwm.

dagar £, mMan6a TabcHpHAA XOCHJ OYsiraH TapMOK TOKJIAPHHH
anpKaanmu3 (1.14-pacu, 0)

r;=r4-|—f02=10 OwMm.

Cxemann conaanawtupu6 1.14-pacMm, 8 aaru KypuH: "ira KeaTH-
pamus,

4T 10.10
Bywnar ,.,=r;+ —+——— =5+~ =5+ 5=10Owm.
YHRA Fyas = Mot o =0 F oo =0t
l; Tokuu aHUKAAHMU3:
. E
y- ' =0 _32_ 454
riT3a4s 8104 5-10 2
rtrat —— 5210
Pl i) N4T3s 5+10

12
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4 7
{, Ba [; ToknapHu aHWKAARMU3:

' r. 3
L=ty 2242 3 10 4 4.
r+rys 2 5+10
. 3
L=l — 3.5 _05A,

—_— = 5
rn+ryys 2 5410 ’
1.14- pacm, 6 aaH I sa I. TOK/JapHH TONAMuU3:

’

. . r 1 10 1
h=l 2 =— . —_=--025 A;
r4+r5 2 10+10 4
fmfy T 1, 10 1 g5 a
g=lyr — = — 0 — = — =
rebrs 2 10410 4 !

Suan daxar £, Mad6a TabCHPHAA XOCHA Oyarad TapMOK TOKJAa-
punu anugaaimus (1.14-pacm, 2)

r;=r2+r0,=2—[—8=10 Om.

Cxemaun coapanawtupub 1.14-pacM, 0 naru xypundmra gea-
THpaMH3.

ryry 510 25
Byuzna rjos =r ;=8 4+ —— ===38,33 Om.
yHA Fizs =Tyt r.4rp +5+10 3
[+ TOKHHYM AHHKJIZAMH3:
= = = 2245/3 10 =2—?)= 1,65 A.
r,2,3'7s :
rotrogt 28 a3, O
] fiasths 95/3 + 10
I3 Ba 5 TOKNAPHH AHMKAANMU3:
- - 3
=ty —D B _10 __2%_g9a4;
Figatr, 20 253+10 10
f=ry. D20 3. BB _3 75 p
Tiogtrs 20 104253 4

1.14-pacM, 2 nau /i Ba [, TOKAADHU AHMKAAAMH3:

=1 -2 —09.-1% 2 _0pA;

rotry 5+10 5
L=l -1 =09 5 =32 _03A.
— 5+10 10

1.14-pacm. 6 Ba 2z napaau Ouprasuxaa dofinasanud, cyanep~

nosuuun ycyau €piavuia TapMOKJAapAard TOKJAPHHHT XaKHKMA Kdi-
MaTtJAapyHd aHUKJIa#MH3:

L=N+h=1406=16 A;

13
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™ 2 1// 4
1 2
———— 1
/‘} I /
~ . J J
/4‘ 4 ,4'

o / 7 /
[; o / /_2 4 t,: \ 7 /Ez 5
¢ 2 4 s s
17 E_l
ccccce ¢
1.15- pacm.

Lh=1.—L=15—-03=12A;
ly=1,— 1;=09-05=0,4 A:
ly=1;—1y=165—0,25=1,4A;
I, = Is+15=0,254+0,75=1A.

Arap tapvokaapaa E, Ba E, JIOK nap xocua Kuaraw TokJaap-
HUHT @YHaA4uAapH Typanya OF.ca, y x011a TOKJAAPHUHT XaKHKHA
HyHaauwaapy KaTra TOK TOMOHra 6y.aaau |1.14-pacu, e).

1.25- macana. 1.23- macanana GepuaruHiapaad ¢oiiaanaund, 1.15-
pACM, @ Na TacBUDJAHTaH 3/JeKTP 3aHXKHP TapMOKJapuAaru TOKJAap
TYryH NOTeHUMANAAPH YyCyau Ouaan aHWUKJIAHCHH.

Eyni. Yuamanaru 6utra Tyrynud 1.15- pacm, a na xypcatuaras-
nex epra TyramtHpaMu3, 6y Tyrysiard moTeHuuaa HoJra TeHr 6y-
Aagu, I Ba 2 Tyryuaapaary noTeHLWalapHH Terdulai paBHWAad $i,
BA 9, Jap GuJan OearunaiiMu3 DBy morenuMansapuu aHuUKJIAW YYyH
HKKATA TEHrJaMa Ty3uJaaiu:

I; = £ %n + 812922y
h=gyn9, + g 2922

Oy epra g,, = g, —TYFyHJap Opacuiaru yTKayB4aHJAHK, &, BA Fo—
TYTYHJApHRHT YTKa3yBuYaHauru. By kuiiMaTaapuu anugaaimus:

[ =E. L —00. L _2_9a;
ro4ro 84+2 10

ly=E,. — L H 9y,
r‘+r01 7 +3 10

=1 ! L1, 1 1 -,
g“_,+r+rol+r3 5+8+2+ 0.5 Ou

= —t — LIS SR ——04OM_"
& ra+n+rofJr 5T7+3+
g:z'_—‘g‘zl:_‘l—:— ,I,'=—0.2 Om™?
r 5

14
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Tewrnamanapuu euuilll YYYH AHUK/AOBYHAAD YCYJAHHHU KY/AJAafAMH3:

A = gllgIZ _l 05 -—0'2 =O,5-O'4—O'2-0'2=O']6
82182 - 0,4
_1hge| 2 —-0.2] . . .
8, = [5 g0y —’ 2,4 0.4 =2:04+402-24=128
gll —_ 035 2 — . . _
= 8= 05 g4|=0824+2:02=16.
TyryﬂnapHuHr NOTeHUHANHHH aHUKIaAMU3:
A _ LB e p
t?ll A 0,16 y
b _ 16 _
P2 = A 0.16 10 B.

f=5mtn (B8 g
ry -+ o 8+2

ly="—"=——=04 A;
ry
/4_ﬂ==?ﬂ)_1’4 A;
++rog 743
=20 10 a
rs 10
Tokaap 10KOpH mnoOTeHUMaA- / — <
IAH KMYWK NOTeHLHas TOMOHra o Tr
AyHaaraH X0J YY4yH TOKJNAPHHHT 2 -
XaKHKHI NYHAMHWHHA Kypcarta-
mu3 (1.15- pacm. 6). £
1.26- macana. 1.23- vacana- Oké
HUHr Oepuaradaapuinan ¢ofina-
nanub, 3KBUBAJEHT TeHepaTop 7
ycyau OGuaaH HKKHHIH TapMOK=- —{}— 1+
AAary TOK aHHKJAHCHH. 4
|
g

2
]

I

£ )" A)E,

; 7
— 1

1.1G pacw,
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Bepuaraw macanasapHu euuwl yCyanapuHu COAMIITHPHO, Ka#ACH
yCyJa OuTra TapMOKIaru TOKHM Ba Kaicu ycyn 6apya Tapmoxaapaa-
TM TOKJapHM aHUKJAUIAA CAMapanu 3KaHJAWFY TYrpucuaa xyJaoca Ge-
puJgacHu (1.16- pacM, a).

Eumiu, Yuamazaru xamMmma wmaunobanapuu 6Outra sksuBasedt IIOK
reHeparopura aaMaliTHpHO, KyHunars CXeMaHH XOCuJ KHJIaMu3
(1.16- pacwm, 6)

ro=ry = ros; rs=rg+ rg.
MxxnHyn TapMOKAArM TOK KY#uaarura TeHr GyJaanu:
ESKB
Ty + rsxe

12=

DHAU Eyn Ba I'sgp HH @HHKJAW KEpaK.
DxBuBaseHT reHepaTopHuur IIOK W caaT uwraw pexuUMHAAH
anukaanann (1.16- pacm, )

EQKB == Uo.

Cant nwaaw pexumunaru xyuaanuin dIOK E, Ba kapuwuauk r,
Jlary Ky4JaHWII MacaiHIlHHHHT anre6pavuK AMFUHAWAAPUra TEHT, SbHHU

Ug=E,— IL-r,.
If TOKMHH aHWKJAALW YYYH aBBaj /.; TOKHH aHUKA3HMH3:
/ E, 24 24
= = ===1,6 A;
I . (rra)ers 104 5910 15 [
g At s (549)-10
T (ritra)rs (545)+10
’ ' 5 24 10 2
=1 —05 =2, 10 _12_gga,

rs+ry+r, 156 104545 15
DxBuBaseHt redepatopHunr IOK uuu anugaagmus.
Eoe=U,=20- 0,8-5=16 B.
DKBUBANEHT KAPIIMJIHK Iss HU / Ba O HyKTara Huc6aTaH cxema-
HH OupHUH-KeTHH ¥3raptupub anukaanaau (1.16- pacMm, 6):
rger
ras= r;:-is = ]0+]0=5 Ow;
raas="rst7rgs=95+5=10 Om;
5-10 10

717845 3,33 0
= = =— =], M.
Tsxe T4 7345 5+1p 3

[, TOKHW aHUKAaHMHU3;

1= ESKB = ]G :4—8=
T Pyt e 104-3,33 40

1,2 A,

Xynoca 1,23; 1,24; 1,25; 1,26 -macananapHUHT €YUMJAPHHU Tax-
JU KUAu6 KYpavu3. ByHuur yuyn xap kaicu ycy.a OUAaH eyua-
FaHiark onepaunalap COHWHH XHCOOnab uukamus.

16
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1.17- pacm. 1.18- pacm.

. Eynwanapaa ¢axaT 6MTTa TapMOK TOKHHHM aHHKJAWl YUyH Gaxa-
pUJraH onepauusjap COHM:

1) KOHTYp TOKJapH ycyau Ouaav eunwga—I14 Ta;

2) cynnepnosuuus ycyau 6uaan eynwmna —17 Ta;

3) Tyryn moTenuuaanapu ycyau Guaan eumwpa —I11 Ta;

4) 3KBMBANEHT reHepartop ycysau GuaaH eumwna —6 Ta.

Jlemak, 3KBHBAJIeHT reHepaTop yCyan OUJAH euHluja onepauus-
Jiap COHM KAMPOK 3KaH.

Il. Eunwaapna cxemanuHr Gapya TapMOKJAapuAark TOKJApHH TO-
nUW yuyyH Oaxapuiras onepauusa/ap COHM:

1) koHTYP TOKAapu ycyau OuaaH eunwna — 18 Ta;

2) cynnepnosuumns ycyau 6uaad eyumpa — 21 Ta;

3) TYryH noTeHuuaasapu ycyau Guaan euuwmja — 15 Ta;

4) skBHMBaJeHT reHepatop ycyJu Ouaan eaumaa — 30 Ta.

By xonja TYryH noTeHnunaanapH ycyau Ouaad euuil #yJau Ky-
Jannup.

127- macaaa. 1.17-pacmMia KYpCaTHWATaH 3JeKTp 34HXHPHAATH
TOKJAPHUHT TAKCHMJAHHIIM AHUKJAGHCHH. XHMCOOAAIl KOHTYP TOKJapH
ycyau épaamuna 6amapuaub, HaTuxanapu Kupxrod TeHraamvaaapu
acocHaa TeKUWHPHICHH.

OlOK nap Ba KapuMAHKJAADHHHT KHAMAT/apH:

E,=12B; E,=16B; E;=9B; ry=r,=2 Ou;
ro=ry,=ry;=1 OM; rg=23 Oum,

1.28- macana. 310K N/ o~
mandanapu £,=48 B, E,= N/ el
60 B: xapwuaukaapu r,= )
==12 Owm; ry=r;=16 Owm; 'r_'
ry=4 Om; ry =9 O™ 6ya- r
TaH 3JeKTP 3aHAKUPHHHT ()[ X 5
(1. 18- pacm) AB tapMoFu- ? f_’()
Nard TOK SKBHBAJEHT re- r \\-/ ’
Heparop veyJaiaa xucoG- L‘i% S~

JaHcnn J =

129 macana. Arap 1.19- pacwm.

26080

www.ziyouz.com kutubxonasi



E, =3B, E,=20B. E;=5.68B,
M, ry=0(,60M, ry=
M, ry,=28 OM, r, =
=4 OM, r,=15 Om 06Vaca,
1.19- pacypa KUpcaTUAraH 3 1eKTp
3aHXXHPAATH TOKANAPHHHT TAKCHM=-
JaHWWH TYFyH NOTeHUHAaNAapH
yCy/AH €pnamula aHHKJAAHCHH.
1.30-macana. Arap 1.20-pacu-
Iar¥ 3NeKTp 3aHxupra £, =
=808, £,=60 B; r,=6 Ow,
1.20- pacw. ro=100wm, r; =50 Om Ba r;=
= 10 OwM 6Vaca, 3aHXUPHi HT Iy
WOoX006yacHANTH TUKHHUHT HO.l-

ra Teur OyJAHWHHH (KdpWHIAHK
rs HUHI KHAMaTHAaH KaTbH Ha-
fz 33ap) 3KBUBAJIGHT re€HepaTop ycy-

~™M

Jip épaaMuia HUCOOT 3THHT,

G 1.31-macana. 3IOK wmanba-

~N
WY

aapn E£,=60B, £,=120 B Ba
KApPWHJAKKAAPH ry =r, =6 Om,
ra=r;=12 Om™, r,=r;=4 Om

6yAran 3/J€KTD 3aHXHD Kapluu-
JUKJapHAAry KyuynaHull Ba TOK-
JAPHUHT TaKCHMJAHHLIK Cynnep-
NO3ULUMUSA (YyCTJaaw) yCcysin OGunadn

]
1.21- pacm.
xucobaaucun (1.21-pacm).
ﬁ 1. 32- macana. Arap £, =
%
’

E

=120B. E,=60B, E;=48B;
ri=50mM, ry=r, =12 OM, rg==
Q =6 OM, r,=2 OM, rg=17 Ouw,

r,=4%4 Om 6yaca. Kupxrod teHr-
Jamasapuaan d¢oiinanaHuo 1.22-
pacmjaa 1acBHpAaHraH  3NEKTP
33aHXHDHHUHT 6apya KHCMaapuaa-
1.22- pacy. M KYUJaHHW B4 TOKJAAPUHHL
TAKCHMAAHWIIK XUCOOJIAHCHH.

(O]

7

s
|
N

CP@ @ On

2-B0 B. 9JEKTP MAHIOH BA KOHAEHCATOPJAP

-

2.1-macana. Kyuynannwu U =100 B 6yaran y3rapmac TOk Tap-
MOTHMTa SICCH NJACTHHKA/AM XABO KOHNEHCATOPH YJaHTraH. Xap 6up
KOHAEHCATOP MJACTHHKACHHHHT 1030 S = 100 cM?, yJapHUHT OpanuFu
d = 2 MM, KOHNeHCaTOPHHHT CUFUMHM Ba 3/€KTP MaHAOHHHHHI Kyuy-
JIAHTAHAMTH aHUKJAAHCHH. Arap AManekTpuK cudatuna CJa0La HWAa-
TH.CA, OJIMHTAH HATHXkanap kauwpai ysrapaau?

2.2-macana. Tlaacturkanap opaauru d = 0,3 cM 6Varas  accu
konaencatop U =20 kB kyyassuuwra yaauran. Arap AH3NEKTPHK

18
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chdatuaa 3MeKTPOTEXHHK KAapTOH c c
uwaatuarad 6y.aca, KOHJAEHCATop- 4 3
HUHT 3JEeKTD MalidOHH KYUJAHTaH- 2 1 |_—T
JAUTH AHHUKAZHCHH.

Arap XaBOHMHF 2J€KTp UNAaM-

¢
anaurn Uy =32 kB/cm 6y.ca, r) 4
WyHAa KOHAEHCATOPHH XaBO Opa- 2 0
JUFA GuaaH 6axapHll MyYMKUHMH? c
| 7 ¢
'——“

2.3- Mmacana. Arap AH3INEKTPHK
cudaruna Kaapaaury d=0,5 MM
JH cawaa vwJaatuarad 6vaca, ac-

CHM KOHAEHCATOp yJaHHWM MyM- 1.23- pacm.
KHH OY/raH 3Hr KaTra KyuJaHuul
aHHKJAHCHH.

2.4-macana. Curumu 10 Mk® 6§aran aCCH KOHAEHCATOP MJACTHH-
KaJIapUHHHT OPaAWFH d — 3 MM, AM3/NeKTPUKAATH 3/I€KTP MAAAOHHHUHI
Kyunaurauauru £ == 10 xB/m 6y.ca, KOHAEHCATOpP 3/]€KTP MailoH
SHEePrUACUHUHT KAHYara TEHTJHrH AHUKJAHCHH.

25 macana. Curumu C, =100 mk®d, 6omnanruy 3apsaau ¢,=0,06
Ka ra tenr 6yaran xouaeucatop, curumd C, =44 mMx®d sau 3apaz-
JaHMarad KOHAeHcaropra napajasea yaaurad. Kouaeucarop C; HHHT
KyunaHHuwu KoHaeHcatop C. GUJaH yaaHMINMTra Kajaap Ba YJAAHTaHAAH
KelHH KaH4ara TteHr Oyarawu?

2.6- macana. Curumaapn C, =49 mxP, C,=60 mx® Ba C3=120
MK®P Gy.aran yura xonzeHcaTop Kyuaanuwd U = 200 B au maubara
KeTMa-keT y.Jairad. KoHneHcatopsaapaa Kyu/JaHHUIIHHHT TaKCHMJaHH-
I BAa YJAapHWHI 3KBWUBaJeHT CHFMMH XaMaa yu4aja KOHAeHcatopla
XKaMJAHTay 3HEPrus aHUKJIAHCHH.

2.7-macana. 1.23- pacMaa TacBMPJAHraH 3aHXHUPAArH KOHAEHCA-
TOPJAADHUHT 3KBHBAJEeHT curdMH aHugnaucu: C,=C, =4 wmkd,
Cy=1 Mx®, C;=1,4 MxkP, C,=0,6 Mx®, C; = Ce=1 mxd,

2.8- macana. Kyunannwn U=220 B 6yaraum Vy3rapmac Tok Tap-
MOFWTa HMKKH KaTJaMau #HCCH KOHAeHcaTop yJawrad (1. 24- pacwm).
Husnextpuk cudatnaa cawona (e, =6, d, =4 MM) Ba 3.1eKTPOKapTOH
(2, =2, dy=14 MM) wwnaTuarau. [lnacTHHKAHUHT 1031 S = 10 cm?
KonnerncaTophunr curumu C, Ba Xap KaHCH H30AaLHUs KaTJaMunaaru

Kyunauwim U; Ba U, aHUKJAQHCHH.

2.9- macana. Assaiaru Macanana f
OepuJranaapnad  ¢ohigananud Kyfnaa-
TUAaD aHUKJNAHCHH:

1) xap 6up Kart1aMm Ba GYTYH KOH-
L@HCAaTOPHHUHT MaMIOH 3HEPruficwy;

2) xap OuD KaT/iaMaard 3JeKTp Mah-
JOH KYYJaHTaHJHUCH.

Arap usoasinus cudatuaa gagat cao-
na EKH 31eKTPOKAPTOH MIUIIATHICA, KOH- +
JNleHCATOPHHUHT 3JIEKTP MAflIOH KYyuJaaH-
FaH/JMCy Kawaad ysrapanmu?

2.10- macana. Mxku KaTaaM M30J18-  1.24- pacm.
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1.25- pacm.

uHacH OY/araH UMJAMHADHK KOHAEHCATOp-
HUHI CHFUMH aHWUKJIAHCMH DupHHYW B4 MK-
KHHYH KAaTAAMAADHUHT JM3JIEKTPUK AOH-
MHACH &, =2 Ba ¢,=—=6 LW AHHADHIIHT y3VH-
aurn [ =1Mm. 1.25-pacvaa xouaeucatop
LUJAHHADHHUHT KYHAA.1aHT KECHMH TacBHp-
aaHrad. By epaa R, =3 uMm, R, =7 MM,
Ry=13 MM,

2.11- macana. Curumaapu C, = 80 mMxd
Ba C, = 120 mxd 6yaran koHaeHncaropJsap
yarapmac KyusaaHdil MaH6aula KETMa-KeT
yaaHrad. Arap GUPHHYHM KOHIEHCATOPHUHT
aMekTp Maiaon sxepruscH W, =09 XK

6y./ca, 3adHxupra Oepuarad Kyu/JaHull Ba

KOHAeHCdaTopJapia KYy4W/JaHHIUHWHT KaHaafli TaKCHUMJAHMAHJAUTH aHUK=

JaHCHH.

3-Bb OB. 3JIEKTPOMATHETH3M

3.1-macana. Yayuanrn /=30 cM, auameipu d=6 cM Ba ypau-
Jap couu w= 1000 Oyaran raatakaaH yTaérran Tok 3 A 6yaca,
MarHUT MafAOHWHMUHT KyuaaHrawaurd H, maruut wHaykuuscu B Ba
FaJraKk HYMAard MaruHuT OKUMH @ aHUKAAHCHH,

3.2-macana. Wuku paanycu R,=5 MM, Tawku paauycu R,=10 MM
6yaran Tpy6acumon cuMaan 10 A tok yTMoxkaa. Cum ykuizan x=3 95,

10, 20 Ba 40 mum (1.26- pacm)
opaJauKaapaa WOoHNauIras
HyKTasapAaru MaruuT Mafao-
HUHUHT KYUYJAHTAHAUCH dHHK=
JIAHCHH,

3.3-macana. 1.27- pacm-
[la TacBUPNAHTAH 31eKTPoMar-
HUTHUHI Y3ard Kyi#ma nyaart-

HuHr ypamaap coun w=3000.

dnekTpomMaruuria @ P =
=2,5-10""B6 MaruuT OKUMH-
HH XOCHJ KMJAUIW Y4YyH uy.-
FaMlaH YTHWHK Kepak GyJarau
TOKHUHT MHUKIODH AHUKJIAH-
cuH. XaBo opaauru 6yamaran
nyjaar Vv3aKk HwWwaaTHAradia,
yulanzaf MarHuT OKUMH  XO-
CHJI  KHAHL YUyH, TOKHHHP
% MHUKIOpHHM KaHaalf y3rapT-
pHW Kepak?

P AaH sicaaran 6yauod, uyarasu-
// y y

7
50

1.26- pacm
T !
P | U
\i> { J
InY |
~y i p l S
) R
G }
e— | P |
[ S N
200 |
1.27- pacwm.
20

Eupm, [1yaat ¥ysaxnarm
Ba XaBO OpPaJUFUJArH MarHUT
HHAYKLIHACH:
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£ 10-3
B, =B =2 230" 1 Bs_ 10000 rc,
S 0,05-0,05 M

MaruuTaanuw 3rpu uuaurMaan KyAMa nyaaT yuyH y3aK.1aru Mar-
HHT MaWLAOHHHWHI Ky4JaHraHJAWTHHU aHHKJA2HMH3:

H, =924 A/u.
Xaso opandrujsaru MaflioH KyuJaHTaHJWCH:

H=08-8=08-10000=8.00 A/cm = 8-10° A/wm.

MarunTa0BuM Kyu 3aHuHp ailpuM yuyacTKa/JapHAard MarHHT Kyd-
JAAHTAHAUKAAPHHHHT AUFHHAUCUIA TEHT:

1w = Hyly + Hl = 924.0,897 + 8-10°-0,003 = 3230 A;
n=2-150 + 2300 — 3 = 897 M.

D/IeKTPOMArHUT YyJaraMuaard TOK

Arap aneKTPOMArHWTHHHT nyaaT y3aru xaBo OpaJNHFHCH3 acan-
rag 6yaca, MarHMTJOBYM KYY Kyiuaarura 1eHr 6yasiu:

[w=H,- 1, = 924.0,9 = 832 A.

Yy XoJaa 4yJaraMaarud TOK
832

[="2 =382 0977 A
w 3000

3.4-macaga, 1—27-pacMaa TacBUpPJAHTaH  3JEKTPOMArHUT 4yJI-
Famuaan /=1,08 A Tok yrranaa, ysakaaru marHut okuMu $=2,5X

10~ B6 ra Tenr. 3.3- macanana Gepuaranaapiad GOANANAHHACHH.
Arap 3/eKTPOMarHuT uyJAfaMHaary TOK MHKJOPHHH y3rapTHpmac-
JAAaH, XaBO OPaJMFH HOJraya KamafTHpWACA, Y3aKAaru MarHUT OKH-
MHUHHMHT MUKIODH Kanaal yarapaan?
Eunm. Arap xaso opaaury Hoara Teur 6y.ca,

lw = H,,

y xoana

H, =1 198300 _ 3600 Afu.
In 09

MaruuTaanuw srpu YM3HFUAAH TNYAaT Y3aKAard MariWT HHAYK-
LHACHHUHT MHKAOPHHH aHUKJaAMH3:

B,=1,56 Ta = 15600 Tc.
O/eKTPOMArHUTHHHT nyaar y3aruiaru MarHuT OKHMH
®=28,5~—=1,56-25-10"*=39 10~* B6.
2}
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3 5-macana. 1.28-pacmaa TacBWPAAHTaH OJEKTPOMATHHT YYyJ-
FaMmuaan yraérran Tok /=15 A, ypamaap couu w= 1600 ra Teur
6ysica, YHHHT TOPTHIU KY4d aHukJaHCuH. [1§aart y3ak anekTpoTexHuk
JAUCTAAPAAH HWHTHATAH.

Eunm. [1ynat y3ak MArHuT KapLUMAHFHHHHT KHYWK GYJHmIMra Ka-
PpamMaciaH MarHHT/JOBYHM KYYHMHT KaTTa KMCMHM XaBO OpaJHFuAa capd
6ynaam.

Y Xxonaa XaBo OpajiUFHAATH MAarHuT Ky4y/NaHraHAMCM KYHAWZArd
{opMy./1a1aH aHUKJAHALH:

fo= Hx. ) 2!:(:

lw 151600
== =" =61.% A/m.
oo 221073 /

MaruuT HHIYyKUUHACH
Bx——— B| = Bz,
B, =p,-H =4r-107".6-10° =0,754 Tn.
Marnutaan¥m srpu ynsurunan B = 0,754 T yuyu nyaatnaru mar-
HUT KYYJGHTAHJAUTUHU AQHWKIAMH3:
H’1= H2[= 290 A/m.

XHco6aawHH KyHHAaru TeHraama OuaaH TeKWWPHO KYpaMu3:
H11'11+H2|'12+Hx1'2/x== lw;
,=2-02+2.0,153=0,506 w;
290-0,5 4 290-0,2+6-10°-2-2- 167> = 26":3.
Xucob erapsan aHuK Gy/Marauguru ydyH Kyuaauwrasank H_ Hu HK-
KHMHUYM MapTa XHco06saab Kypamus:

lw—H, L, —H, I3 ©400_900.0.5—990.0.°
Hy = 1 nE 400—290-0,5 ?‘O&z=5’5 10° Afm;

i 2, 2.2.1073

By =wo Hy = 4%-1077-5,5- 16 = 69- 107" Ta.

Maruuraanyir srpy YyW3uFUAAH NYJAaTAArd KyyJaHr aHJAHKHU aHHK-
JARMU3:

Hyy—= Hy, = 256 A/m.

Xuco6Hu TeHrsaama OuiaH TeKIWHPHO K§pamus:
256-0,5+ 256-0,2 + 5,5-10°-2-2.10~ 2= 2380.

3apyp 6yaranpa xucobuu 1wy TapTH6Aa naBOM 3STTUPHO, aHHK-
POK HATHIXA OJHMIL MYMKHH., AManna SIKHHPOK KHAMATHM aHMKJaAW
Kudos.

DNIeKTPOMArHHTHUHT KYTapHIl KYy4YH

E =2 . _4.
Fo BUS0T  (69:107%2:2.9 1071107 gqqpi 949 Tk,
8n 8.3,14
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POMArHUTHUHTr KyT6aapH Ba
AKOpH opacuaaru  Mmacoba
& MM ra tesr 6y.ca, YHHHT \ \
KYyTapHll Kyuu KaHnah yara- T 130 30
paav (aBBanru Macasnana 6e-
puaraiaapra Kapgncnn)
3.7-macana Ysaru I-11 ~
MapKaJu 3NEKTPOTEXHUK ny- —
Jar JUCTAAPAAH uﬂca.nran ‘:%
31eKTPOMarHHTHHHL ya4amJia-
pu 1 28- pacmaa kypcaTuAarad. 2J0

100 k" 1okHu KyTapuil
yu4yH kepaxk Oy/araH MarHut-
JOBYM  KYUHHHT  MHKAOpH 1.28- pacm.
aHUKNAHCHH,

3.8- macana. Kyunansanr wecum to3u 20 ¢cm? 6yaraH éFoullaH sican-
raH XaiAKacHMOH y3akka Gup 1ekuc xoisawran 1000 ypamnad u6o-
pat GyAraH uyJaraMm xofnamTupuarad. UyJaram opKaJad YTaéTraH
TOKHWHT KaTTaJuWIrH Xap cekynwaura 1 A pan optu6 6opmokaa. Mar-
HAT KyY YH3HKAAPHHHHT ypTaua yayHaurn [, =50 cM Gjarad raa-
TaKHUHF Y3WHAYKUHSA 3J€KTP IOPHTYBUM KYYH AHHMKJAHCHH,

Eunw. Y3uHAyKUHMsS 3JEKTP IOPHTYBUYM KYUMHH KyAupard GopMy-
Ja OUJIaH aHUKNANMH3;

3.6- macana. Arap 3.JaexT- g ~U T

200

30

e=— L%
dt

Tok 6up TekuC yarapranuia:
e = — Lél:
At
6y epaa Ai/Af =1 A/c ra t1eur 6§aran Gepuiarad KaTTajHK.

FanaTakHUHT HHAYKTHBAMIHMHH AHWKJAAHMH3:

L=

w?

’
R.\lal‘H
6y epla w —¥FanTaK YpaMJapu ( OHH,
Ryarn — Y3aKHUHC MarHuT Kapwuanry 6yan6, y Ky#mnparura Teur:

l
RMEII‘H y.OS
6y epaa /—y3akuuur ypraua yayHjurd, S— V3aKHUHL KYHOAJaHr
KeCUM 1031, $g— Y3aKHUHT a6CONIOT MArHUT CHHTAWPYBYaHauru 6y aub,
YHW KyDyK €FOY YYYH BaKYYMAArd MarHWT CHUHI AHPYBYAHAHKKA Teur
Ae6 KabyJa KHAMLI MYMKHH.
Y BaKTAA KyHUHAATHAIPHH XOCHJI KHAAMH3:

Rmaru = ¢‘_‘= 2.108 l/rH,
4=-1077.20.10~*
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10002
2.108

e=—05.10"%.1=0,005 B=
=5 MB.

3.9-macana, UyaramuHuur
ypamaap coHu w =720 6yJ-
raH HHAYKTHB FAaATAKHHHT ny-
60 40 aat ysaru  I-11  Mmapkaau
a 7 3JIEKTPOTEXHHK NYJaT JHCT-
Japaau scanaraH 6yaub, yHUHT
ynuamaapu 1.29-pacm, a Ba
1.29- pacwm. 0 na kypcartnarad. MHAyKTuUB
FanTaKk opKaau 2 A TOK yT-
TaHAa, NnyAaT Y3aKAH FAJTaKHHHT HWHIYKTHBJAMTH @HWUKJASHCHH.
Eunm. [1ynar y3akau FaaTakHUHT MHAYKTUBJAWTH Kyinaaru ¢op-
‘MyJa OMJIAH aHHKJAAHAIU:

L =0,5-10""TH,

120

=2,
1

6y epaa ¥—uyaraM OuJaH MIAUWFaH OKUM:
V=w-®==w B9,

6y epra B—y3akaard MarHuT MHAYKUHA, S — §3ak K HAaJIaHT Ke-
CHMHMHHUHT 103H.
Maruur MafiloHW KYUJNaHTAHAHTHHW f1 HU AHUKJAAHMH3:

H=L“”; [ = (120 -- 30)-4 = 360 mw;

H— 237% =40 Alem =4000 A)m,

D-11 nynaT yuyyH MarHHTAAHHUI 3TPH YH3UFUAAH
B=1,58 Tn;
® —1,58-12-10" Re.
[1ynar §3akAn FANTAKHUHT WHLYKTHBJMWIH:

7 . . 2z —4
=w<b _ 720-1,58-12-10 — 0,683 Tn.
! 2

3.10- macana. dneKTpomaiHUT YyAFaMU YPaMJIAPHHHHT AHAMET-
pu D — 30 cm, Y¥pam yxaapu opacuaain maccda d =0,3 cm. ¥Ypam-
JIap OpacMiard 3/eKTPOMAarHWT KYUYJAPHUHT ¥3apO TabCHPH, HYHa-
JMIIH B3 KATTaJHTH aHUKJIGHCHH:

a) HoMuHaa Tok /[, = 10 A 6yaranaa,

6) KucKa TyTtawyB Tokn /, = 100 A 6y.rauna.

4+ BOB. BUP ®A3AJH Y3raPYBYAH TOK 3AHXHPIAPH

4.1- macana. Yacroracu f =400 'u 6§.a1au cunyconnan yarapy-
‘4aH TOKHWHT AaBpu T Ba 6ypuak uacloTacH © AHHKAAHCHH.
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4.2- macana, Crarop uyJaFamJapuila CaHOaT 4acCTOTacHAa TOK KLU -
Aa6 yuKapaéTraH ruaporeHeparop POTOPHHHHI AaWJAHULI Te3/HrH
125 afin/mMun 6y./ca, reHepaTOpHUHT XKYydT KyT6JAapH COHH Ba Haab
YNKApaéTraH TOKHHWHT NaBpH AHUKJAAHCHUH,

4 3-macana. Kyunanuwu U =220 B 6yaran y3rapyBuaH TOK Tap-
MorFura KyssaTH P =600 Bt s4 aaexTp nJauTa yJaaHradH. JJeKTp
NJUTAHUHT TOKH, KapLWWJIUrd Ba f =3 coar uuwiaw MobafiHuaa uce-
TebMOJ KHJFAH JHEPrHs MHUKIAOPH aHHMKJIAHCHH.

4.4-macana. Kyssaraapu P, =60 Bt; P, =200 Bt Ba kyu-
aauuwy Uy =127 B 6y/araH MKKWTA 3JeKTp JavnacH, Ky4JaHHUIH
U =220B 6yarad 3JleKTp TapMOFura kerma-ker yJaHrad. Jlamma-
JapAa KyuJaHull KaHjad TaKCHMJAHAaaWd Ba MKKaJja JaMma HOpMaJr
uuaaf o1aguMHu?

Euni. KyBBaT Ba Kyu/JaHHIUHHHC HOMHMHAA KuiiMataapu 6yiinua
Xap OUp JaMNaHUHr HOMUHAJ TOKHHMHI KMHAMATIapHHH aHUKAAAMH3:

P

60
Fuo, = =22 = 80 0,472 A,
HoM: Uy 1271
P
fow, = 2o 20 _ ) 57 A,
U 127

HOM
Jlamna CMUPAJMHHUHT KAPUIHJIHUTHL
Usomn 127 Uon

ri=—=——=269 OM; r,=——-=£—=81 Om.
Loy, 0,472 loow, 157

J]amnanap KE€TMa-KEeT yJaHraHaa 3aHXHUpAarH TOK:

I=-Y 20 _628A.
r+r, 269 + 81

JlaMnanapaard KyuJawuil JamoalapHAHT KapuIMJAHKJAapura TYFpu
MPONOPLUHOHA TAKCHMJIAHALH, BHU

U=1-r,=0,628-269 = 169 B,
Uy=1-r,=0,628-81 = 51 B.

Xyaoca. Kyseatu Py, =60 Bt 6jsran snamma HoMuHa A ky4.aa-
HHIWMAAH IOKOPHPOK KyuJauuwmna 6upMyHua épyrs €uub, Tesna Kyhu-
W MYMkuH. KyBsatu Puey, = 200 Bt 6yaran Jamna HOMHHAA KyY=
JAHWILHAEH MACTPOK KydJaHHIIAA XWUpa €Hald.

4.5-macana. WMunpyxrusaurn L — 100 v 6yaran rantak Kyuna-
Huwu u=220 -V 2sin314¢f Ba uwactoracu f=—50Tu 6yarau yara-
pyB3aH TOK TapMOFMra YJaHraH.

Ky#éunaruaap anugnaHCHH:

1) TokHuHr 3tdekTHB Ba OHHIl KuiMaTaapH;

2) KyBBaTHHHr OHHMil Ba ypTaua KufimMaTaapu;

3) FaATAK MaruytT MaiyoHMAa HUFUJACAH 3HEPrUAHHHT MaKCHMan
KuiMaTH;

4) arap TapMOK KyuJaHWILUWHHHT 4acTOTaCH HMKKM Mapra oprca,
TOK 3pPeKTUB KMitVaTHHUHT MHKAODH KaHvAai y3rapaju?
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Euynw. 1. AktuB Xapwuauru Kuuuk (r&x,) GYyAraH¥ yuyd yHu
XHCOOTA OAMHMAlAH., Z= x,; X,= o L =314.100.10"" = 81,4 Om
Ae6 Kaby1 KUJAUW MYMKHH,

TokHuHr 3pPexTHB KHAMATH:

U 220
el =7
x; 31,4

ToKHUHT MakcHMaJa KHAMATH:
=V2.-1=V2.7=9,87A,
®akaT HHAYKTHB KapIUHAHK/IN 3aHXHD YUYH TOKHHUHT OHHA KHil-
matu: =1/, - sin(wt — %) =9,87-sin (314t - %)
2. KyBBaTHMHI OHHI KH{IMaTH:
p=u-i=3102-sin-314¢.9,87 sin (314: — %) = 3080 sin - 628¢.

3. FanTakHuHT MAarsuT MaiiaoHMAA HHFWACAH 3HEPrus:

Li2
WMM = T
2

OHeprusiHUHI MAKCHMAaJ KHiMaTH:

w =4,87 XK.

2
_Lelm 01.9387
" 2 2

TabMUHAOBUM TapMOK KYUYJAHHUWMWHHHT HacTOTaCH HKKHA MapTa

OPTUWIH OGWaH, TOKHHHI MHKAOPH WKKW MapTa KaMmasiiH, YYHKH HH-
LYKTUB KaplWW/JHK MKKH MapTa Opraiu:

xr=0'L=2=fL =2.3,14-100-100-107°=62,8 Owm.

4 6-macana. Kyunsauuwn { =220 B, vactotacu f=560Tu 6ya-
ram Maubara HHAYKTWUB FaJTaK Ba KOHJeHCATOp rajama-ranalad yJaH-
ranja satxupaad oku0 ytrau TOok OMp XuJa, sapHu [/ = 5 A, Faarak-
HUHT WHAYKTHBJAMIH BA KOHAEHCATOPHHHT CHFHMH allUKJAAHCHH.

4.7-macana. 3aHxupra 6epUaraH KYUJAHHIUHHHT BA YHLAaru TOK-
HUHT  OHuii  Kufimataapu u =
= 310sinwt Bai=14,1" sin(wt+
+ 45°) Mavaywm 6yaca, 3aHXHp-
HHHI aKTHB, pEeaKTWB Ba Ty.a
KyBBaT/apy Ba KapLUJIHKJAAPH
aHUKAAHC MH.

4 8- macaja. Arap CHHyCOUAaJ
y3rapyBuyaH TOK MAHOAWHWUHI yac-
rotacu f=>5) ['u 6yaca, 4.7-Ma-
CaNaHMHT MabayMoTaapu Oyfinua
KOHAeHcaTopaap  6arapesiCHHHHT
curuMn C aHUKNAHCHH.

1.30- pacwm. 4.9- macana,. 1.30- pacmaaru

— 4 - o —
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3JIeKTP 3aIKUPra yJjawrad amnepMeTrp Ba BOJbLTMETPHMHI Kypca-
tuwaapuy /= 1WA, {/=220B. Tck O6usan Kyyaandw OpacHiaiu
¢dasa cuaxur 6ypuarn ¢ = 60°. BaTTMETPHUHT KYpCATHILH, 3aHXKHP-
HUHT aKTHB Bd MHAYKTHB KapLUIWAMKJIAPY XaMAa peakTus Ba Ty.a
KYyBBaT/1apu aHUKJAHCHH.

4 10- macana. Curumu 79,6 Mk®P M KOHAEHCATOP KapUIMJAMICH
r=150mM O6yaran peocrar GuJIaH KETMa-Ker y.aaHraH. Arap MaH-
GaudHr Kyuaandwu U =127 B, uacroracn f=E&0Tu 6yaca 3an-
XHUPLArd TOK, PEOCTAT Ba KOH.1€HCATOPAArd KYYJAAHWIUHWHT TYINYyBH
Xavaa 3aHMUPHUHI AKTHB, PeakTHB Ba TY/sa KYBBaTH aHHUKAAHCHH.
Macwrabaa TOK Ba Ky4aaHWWJAPHUHT BEKTO) AHArpaMMmacH KypHJ-
CHH.

4.11-macana. ¥3apo KeTva-KeT TYTalUTUPUATAH AKTHB KapLIHHK,
Ba MHAYKTHBJAWKAAH HOOpaT 3aumup kyanaHnwu { =220 B Ba uac-
totach f =050 6yarau y3arapyBudH TOK TapMOFHTa yJaHran. 3au-
WMHUDHUHT AaKTUB KYBBAT Hcrebmoau P = 387,2 Bt 6yaub, ynaaH oku6
yTaétraw Tok /= 2,2 A.

3aHXKHUPHUHT AKTMB, PEaKTHB BAa Ty./a KaplWMWJAHKAAPH Ba rainiak-
HUHT WHAYKTUBJUFH aHHKJIAHCHH. Arap MaHOaHHHT 4acTOTACH WKKH
MapTa OprCa, 3aHXUPHUH[C AKTHB KyBBAT HCTE€BMOAM HUMAara TeHr
6yaanu?

4 12-macana. Muayktuaurd L =0,141 'n O6YyaraH HHIYKTHB
FanTak vactoracd f = 80 u 2w §3rapyBuaH TOK mMan0aura yJaaHra.
3aHKHpAArd TOKHMHT V3rapuul wolyHUaTH £=05,64sinwf 6y.aca, 3au-
HKWPLArH KYYJaHHII Ba KYBBAaTJAapHUHI OHUIl KuHiiMaTJIapHHH Hdoaa-
snapy €3uicud. TOK Ba KYYJAHMIWIHUHF TabCHp 3TyBYM KHHMAaTAapw,
IIYHUHTeK, 3aHXUPHUHT PEaKTUB KYBBATHM XaMla WHAYKTHB Fa Tak-
Aa TYMJIaHraH MardHdT Mafiol 3SHePrusiCMHUHI MakKCHuMaJa KHiimari
AHWUKJAHCHH.

4.13- macana. AxTtuB Kapwuadrd r = 15 O™, peakTHB KapIIH.IUTH
x, =20 0w 6yaran uaaykTuB Faatrak Kyuaaunuwu U = 127 BoabT.1H
y3rapyBuan TOK MaHGaura yJaHraH. 3aHXXMPHUHT 4KTHB, PEAKTHB
Ba TyJ/a KyBBaT/Japu, WYHUHTAEK KyBBAT KO3IPQDHUHEHTH aHUKAAH-
CHH. MacwTab6ga TOK Ba KY4.JaHULLJAAPHUHT BEKTOp AHArpaMmacu
KYPHJACUH.

4.14- macana. 3anxuplard Kyu/JaHdll Ba TOKJIAPHUUr OHMil Kui-
mar.aapi ud onacu

u =310sin(314¢ + 20°);
i = 8,46sin(314¢£—15°).

Harpyska xapaxtepu Ba yuuur napa-
MEeTDAapH aHUKJAAHCHH.

4.15- macana. Yacroracu f=50 'y
Oy.aran y3srapyBuaH TOK TapvoOFWra
rajraK sa yauyaw ac5o0.apu yaauray
(1.31- pacwm).

Axnepserp, BoaLTMeTp Ba BaTT:
MeTpAAL.HIIT  KypcaTHunt Ky#duaa-
Irujaapra TeHr: 1.31- pacm,
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I=58A; U=220B8;
/= 1000 Br.

Fantakuuur axktus Kapwuauru
r Ba MHAYKTHUBJAHrM L, peakrus Ba
Ty/Ma KYBBAaTH, IWIYHUHTIEK. KYBBAaT
Ko3dpduurent avugaancun. Tok

1.32- pacm. BA KYUJAAHHIUHHHI BEKTOpP Auar-

paMMacH KYpHJICHH.

4.16-macana. 3ason uexuga P =12 kBr gysBaT ucrenmos Ku-
Jlaaurar, KyeBaT ko3¢ puuueHntH cosg =0,8 ra TeHr 6ysaran Gup
(asanu naflpananaw annapatu YpratHaraH. TabMHUHJI034M TApMOK-
Hudr kyuaandwy J =380 B, uactoracu f=50Tu.

[lafiBaHasall annapaTHHUHT TYJa Ba PeaKTHB KyBBATH, IIYHHHI-
71K, Y3aTTHY CHMNaplaru TOKHHHI KHHMATH aHWKJaHCHH.

4.17-macana, Y3srapysuas TOK TAPMOFHra TeMHP 3aKJM HHAYK-
THB FaaTak opkaau JIA-30 TUnAW JIOMUHECLEHT JaMna YJaaHrad
11.32- pacm).

TapMmokHuHr kyuaaunwn U = 220 B, naMnauuHr HOMHMHAJA KyBBa-
TH Pyow= 30 BT Ba i1 TOKH [yon = 0,32 A,

Kyfngarunap aHukaaHcun:

1) navmnagard Ba TeMMD ¥3aKJ/H HHAYKTUB FAATAKAArH KYy4JadHHLI;

2) naMNadUHr aKTHB KaplWHMJAWCM Ba TeMup V3aKJAH FaJTaAKHHHT
HHIYKTHBJHUIH;

3) 3aHIKUPHUHT DeaKTHB BAa TYJa KYBBaTH;

4) 3aHXXUPHUHT KYBBAaT KO3(dHUUEHTH.

Eyuw. 1. JlamMnazaru Kyd4/aHHWIHA TapMOK KYUJAHHWHHUHT aKTHB
TAWKHJ 3TYBUKCH Ae6, TeMHp ¥3aKAW HHAYKTHB FAJATaKAAaru KyudJa-
HHUIIHH 3Ca YHHHT PEaKTHB TAIWKHA 3TYBUMCH ne6 Xucobaaml MyM-
KWH, YYHKH TEMHp ¥3aKAH HHAYKTHB FaJATaKHUHT aKTHB KapIIHJHUIH
MHAYKTHB KapUIWJMKAAH Xyaa XxaMm kuuuk (r& x,;). Iemak, snamna-

Aary Ky4J8HWI:

_LDuw 30 _g38p
Toow [ 0,32 T

HOM )
Temup ¥3akau HHAYKTHB FaATAKAATH KyuJaHuul:
U=V U= U%, = V20°— 93,8 = 199 B.

2. JlaMmaHuHT aKTHB KApLIWJUTH:

Jlamna Ba TemMup Y38KJ¥ HHAYKTHB FaATaK KETMA-KeT YJaHraH-
Aa yTaéTraH TOKHUHT KHAMATH 6up xua. TeMup y3akau ranTakHUHr
VHAYKTHB KapuwuJuru:

u,

=== 032 2% _ 622 Owm.

-HOM
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TeMup y3axau FaNiaKuHHT HHAYKTHBJHTH:

L= %2 _198Tn,
314

3. 3aHXHUDHHUHT PeaKTHB KYBBaTH:
Q=Q, =1 x, =0,32%622 = 63,7 BAp.
3aH)KHpHHHI‘ TYJ1a KyBBaTH:

=/ Pl + @ = V307 7 63,7°=70,5 BA.
4, KysBar xosdpduunueHTq:

P
coszp—_——;m = 105—0425

4 18- macana. 1.32- pacmaaru (4.17- macasna) TeMHp V¥3aKJu HH-
AYKTHB FAJITAKHUHT YPHUra yJawm MyMKHH OV.raiH peocTaTHHHT Kap-
{IWJHTH AHUKAAHCHH,

PeocTtatnarn gyssar ucpodu xucobaanHcun. Jlamna 6uaad kasaah
KapIIUWJIHKHH KeTMa-KeT yJall TexaMau: aKTHB KapLIHINKHUMH EKH
UHAYKTHB KapWHAHKHUMU?

Eunm. Peocrtar, xyaau samna cuHrapu, cod akTHB KapUIHJIHK
xuco6/iaHanyu, AeMaK, KeTMa-keT yJaHrasija, yJaapiary KyuJaHuui-
HY apupMeTHK KYWHuw MyMKHH:

U= UnHOM + Upeocr’
peoct — PEOCTATATH KyUJAHHII
U.,..=U—U; =220—938=1262B.

peocT HOM
PeocTaTHunHr Kapluuauru:
Fo— Ugeoer _ 126,2
peoct ! 0,32

6y epaa U

Peocrataaru kyBBaT ucpodu:
P = Ity Fpeo.r = 0,327-395 = 40,4 Br.

Xynoca. Jlamna GuaaH TeMHp ¥3ak/Jn MHAYKTHB FaJTakHH KeT-
Ma-KeT yJaranja, yHaaru aKTHB KYBBATHHHT HCPOdHU 03, UYYHKH
7 < x,. AMMO 3aHXHDHUHF KyBBar k03PPUUHUEHTH Ku4YHK. TeMmup

¥3aK/AH MHAYKTHB FANTaK YpHUra peocTaTt y/araHja YHH KH3UTHLIra
capgJaHray KyBBaT HCPO(H 3aPIKHPHMHT KYBBAT KO3(PPHUHEHTHHH
6upra gKUHIAWTHPALH.

Jlamnauuur éuuwn ydyH sapyp 6yJraH TeMHp y3aKJAH MHIAYKTHB
Fa/TakHU Jamna 6uaaH KeTMa-keT yJaaw kepak. Onataa, Kypu.ima-
HHUHT KYBBAaT KO3(hOHUHEHTH KOHAeHcaTOp €PAAMHAA OLIHPHJIAAH.

4.19-macana, Kyuaawumu U = 127 B Ba uactoracu f=350 l'n
Oyaran ysrapyB4aH TOK TAPMOFHra WKKMTAa Fa/JTaK KeTMa-KeT yJaH-
ran, FaaraknapHunr napameTpJapu:

ry=100M; L;,=20MIH; r;=06 OM; L;=05D MI'n.
29
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3aHXKUPHHHT KyBBaT KO3(¢ (PUUHEHTH Ba TOKHHUHT KaTT3IJIUTH aHUK-
aAaHcHH. OJMHraH Hatukanap 6yAvya TOK Ba KYY/NaHHLINADHUHT BeK-
TOP AHArpaMmacH KYpPHJ/CHH.

Eunmi, Bepuaran 3aHXXHPHHHT cXeMacHHM uu3amus |1.33-pacwu, a).

3aH)KHPDHHHI 3KBHBA/J€HT aKTHB KapLWHAHCH:

rs=ry+r,=1046=16 Om.
FaataknapHuHr peakTHB KapuwuJjauk/aapu:
%, =oL, =2xfL, =314.20.107°= 6,28 Om
Xy =o0l,=2xfL,=314-5)- 107°=15,7 Om.
3aHKHUPHHHT 3KBHBA/NEHT PedaKTHB KapUIMAWUCH:
X ==X, + X, =6,28 4+ 15,7 = 22 Ou.
3aHXUPHUHT 3KBUBAJNEHT TYJa KapwHICH:
z=— ]/r; + x.=V'162+22% = 27,3 Owm.

3aHXHUpAaru TOK:

U 127
Z, 273
3aHXUPHUHT KyBBAT Ko3dbdHLUeHTH.
ry 13
cos o = — = — = (,587.
zs 203

By epna ¢ 3anxupra GepuaraH kyuaanuw OuaaH TOK opacuiarm
cuxkuw 6ypyard ¢ =51°. Bexrop aAnarpaMMacHHi Kypuwl YYYH
3aHXHDHHHT alpUJ  KapIHAUKJIAPUAATH KYYAAHHWHHHT TyWyB.a-
pHHHU aHUK/JAAMH3:

U, =1-r,—466-10 = 46,6 B,
U, =1 x;,=4.66-6428 =293 B,
U,=1r,=466-6=2788,
U,=1-x,=4,66157 = 73 B.

Texampnus U=/ (S0, [ +( S0, =V TaaF 1 23 =127 B.

Osnurad Hatixanap GYiiMua TOK Ba KYUYTaHHLIJNAPHUHT B2KTOP
AuarpaMMacHHd uusamu3 (1.33- pacM, 6). Do naaHFuy BeKTOD YUVH
TOK / HUHT BexTOpH oauHrad. Kyunauuw macwrtabu m, =2 B/uw.

4.20- macaaa. Yacrtoracu f=980Tu, kyurannwu U =2208 67a-
raH ysrapysuadH Tok Tapuorura cuFumu C =5 MKP au KOH1eHCaTop
yJAaHTdaH. 31HAHpaArd TOK Ba KOHAEHCATOPHHMHC 3.J4eKTp Mmailaon:xia
AWFUATaH JHEPTUSIHHHT MAKCHMaa KHHMaTH aHHKAAHCHH.

4 21-macana. Yactoracu f= 50T 6yiran y3rapysuyaH TOK Tap-
MOTMra aKTHB KapLIMAMK Ba KOHAEHCATOp keTMa-keT yaaurau (1.34-
pacM). 3aHxupra yJaauran yauyoB ac605JapHHHHC KypcaTHUW.TapH

I=4A, U=220B, P =400Br.
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1.33- pacm.

3asxupra yaaHraH aKkTHB KAPIIWIHKHUHC KaTTaJWCH, KOHOEHca-
TOPHHHI CHFUMH {aKTHUB KapwHaHK r.=0 6Yy/aranma) xamjaa 3aHxHp-
HUHL peaxTHB, TyJa KYyBBAaT/IapH Ba KyBBAT KO3(PGhULHEHTH aHHUKJaH-
cuH. ToK Ba KYUJNaHHMIINAPHUHI BEKTOP [JHArpaMmacH KYpPHJCHH.

4.22- macana. Kyunanuwn U =127 B Ba xyssatu P, =40 Br

HOM HOM
6yaran 3nex1p Jaamnadd Kkyuaasnwn U=220 BoALTAH TapMOKKa
y/Aalll yuyH KaHA3a# CHMUMJH KOHAEHCATOPAapHH 3.1eKTp Jamna Ou-
JIaH KeTMa-KeT yJaw Kepak?

Konaencatopaaru kyu.aawuuw, peakTHB Ba TyJa KyBBaT, WIYHHHI-
JeK, 3aHXUPHUHT KyBBAT KO3 (PULHEHTH aHUKJAAHCHH,
Eynu. Konueucaropnaru Kyu4JaHuL:

=V U — U, = V2P —12T° = 179 B.
JlaMna 3aHiKdpumary Ba KOHIEHCAroplard TOK:
P
[=—v = 2 03154,
Ull).\l 27
CHFUM KAPWHAUTH
U
C
=—"=—=057 .
X y 0,-315 570 Om

KoHAeHcaTOpHUHT 3apypHil CHFUMU:

8 .
c=-1 — . 10 — =5,6 Mx®,
w-x. 31457

3aHKUPHUHT PEAaKTHB Ky BBATH: /

Q. = *- x,=0,3152.570 = 56,3 BAp.
~ . r
3aHKUDHUHT TY.1a KyBBaTH: ~ 0
S=V P+ Q =V 40+ 56,3* = r
=69 BA.
-

3aHXHPHHHT KyBBAT KO3 bULHEH-

TH: 1.34- pacM.

3!
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1.35- pacm, 1.36- pacm.

P 40
cosg == 0,58.
4.23-macana. 4.22- Macasanaru KOHAEHCATOPHMHI YPHUra yJau
MYMKHH Oy/AraH peoCTATHUHC KapPILHAWUTMHH 3HHKAA0, peocTaTaaru
KYBBAT HCPOGH XHCOBJAHCHH.
4.24- macana. 1.35- pacMaa KypcaTuaraH 34eKTp 3aHxHpHaa Ay,
A, Ba A, aMnepMeTpJapHUHT KYpCaTHWIH KYAMAArura TeHr:

Li=l,=4A; I,=1A.

Tapmogsanuwmraya 6yJran TOK aHWUKJIAHCHH.

4.25- macana. AktuB Kapuwuaurd r=10 OM Ba HHAYKTHBJHICH
L =70 M’ 6yaran rantak O6unan, curuMu C =318 mx® 6§arau
KOHJeHCAaTOp KeTMa-KeT YyJaHraH. TabMHUHJIOBYH TAPDMOKHUHI Kyd-
aasuwy U =220 B, uactoracu f= 50 'u. 3auxupaaru tok, FanTak-
Aard Ba KOH/JAEHCAaTOPAarH KYUJAaHWII, WYHHHTAEK, aKTHB, PEaKTuB
Ba Ty.aa KyBBAT aHHKJAHCHH. BexkT1op AunarpaMMacu KypHACHH.

4.26- macana. 1.36- pacMaa TacBUP 3ITHATAH MEKTP 3aAHKHPH pe-
30HAHCra MOCJNAHTAH. TabMHHAOBYUM TAPMOKHMHT KyuJdanuwu U =
=220 B. BoabT™MeTpJsapuuur xypcaTHIUI 3UUKAAHCHH.

4 27-macana. AxtuB kapmuaury r==10 OM Ba WHAYKTHB Kap-
wuanrn X, =50 Om 6yaran raatak uactotacu f= 50 'y Ba Kyu-
sannwn =220 BoabT/M y3rapyBYaH TOK TapMOFMra KeTa - KeT
ynaurad. 3aHXHMPAA KYYJAHUII PEe3OHAHCHHM XOCHA KHJIHW YYYH,
FaaATaKk 6U/NaH KETMa-KeT yJall Kepak 6y/AraH KOHIEHCATOPHHHI CH-
FUMH aHWKJ/AHCHH.

4 28- macaaa. [Tapamerpaapu r,=10 Om, L,;=20 M['H; r;=6 Owm,
L,=50 MI'n 6yaran ukkuta rFaiatak xkyusanuwn U =127 B Ba uac-
torach f =050y 6yaran ¥y3rapyBuaH TOK TapMorura mnapasien
yJ/1aHraH.

3aHKMp WO0X004aNaPHAATH TOK/AP AHUKJIAHCHH XaMIa KyuyaaHHil
Ba TOKJAPHMHI BEKTOP /JMarpaMMacHHd KypHO, 3aHMXKUPHHUHC KyBBAT
KO3(PPHLUHEHTH COS ¢ TOMHJCHH.

Eunwi. Bepuarad 3avxupHHUHC cxemacuuu uu3amu3 (1.37-pacm
a). LiloxoGuaapHuur T§/a KapUIMAUTHHH aHUKIAAMHU3,
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P
2
-
a
1.37- pacm.

Bupunun woxo6aa yuyH:
z,=Vri+ (ol,)?=V10*+ (314-20-10-%)> =110+ 6,28*=11,8 Om.
Mkkunuu woxobya yuyH:
2, =V rif(ol,)*=V6*+(314-50-1073)2 = V' 6* + 15,72 = 17 Om.
Bupuuun woxo6yanaru 10kK:
=2 =2 =1075A.

z, 11,

Tok [/, TapMOK KyaaasuwuaaH ¢, Gypuarura opkafga KoJajau:

x 6,28
= arclg — = arctg — = 32°,
1 g r, €70

Tok /, HUHr aKTHUB TAWKHJA 3TYBUHCH:
=11 -cosy; =10,75-0,843 =9,13 A,

6y epaa cos ¢, 10 0,848.
2, 11,8
ToK /, HUHI PEaKTHB TaWKUA STYBUUCH:
f, =1,-siny,=10,75-0,53 = 5,7 A.

HMKkKknuHyu woxo6yamaru 1oK:

Tok /, Tapmok kyasaHHwHAaH ¢, Gypuarura opKafa KOJaaM:
15.7
= arctg 22 — — =69,
¢y = ar gra arctg 5 69
Tok /, HUHM aKTHB TAWKUI ITYBYHCH:
{, = l-cosp, =17,48-0,353 = 2,64 A,

Gy epaa cos g, = ;"- =57 0,353.
2 »
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1.38- pacm.

Tox /, HUHr peaKTHB TAWIKHJ 3TYBUHCH:
1, = lysing; =7.48-0,934 = 6,98 A.

Yuymuit Toxk [ uuwr AyHaadwin Ba katraaurudd 1.37- pacu, 6
Zary BeKTOD AMdarpaMMandH TOMHIL MYMKHH.

BvHWHr yuyH, GOIJIAHFUY BEKTOp KUAUG oauxran (yHuHr #yHa-
JHWIIHY HXTHEPHI OMII MYMKHH) Kyusanuw Bektopu U ra uuc6a-
T4H KOAYyBYaH ¢, Ba ¢, Oypyaksnap Ouaax /, Ba /, TOKNApHHHI BEK-
TOp.1apuHU 9U3ULI Kepak.

TokHHHr MacwTabu

m,=0,2 A/mm,

YMymuit Tok v
I=1+1,.
Bekrop auarpammazan

I =I(um)-m, =17 A

AunatuTuK yCya GuaaH XHcOGaaHraHiaa
I=V (SL)+ (3 =V I+ 128 =172 A;
D=1, +1; =1, + 1,

34
www.ziyouz.com kutubxonasi



YMyMuit TOK Ba KyuJaHUWHUHT ¢asa cuaxuw Gypyard

12,68
11,7

Y
1
p = arctg = = arctg ——
Hla

= 47°,

ByTyH 3aHXUPHHHT KyBBAT KO3QPHLUHUEHTH
cos ¢ = cos 47° = 0,68.
4.29-macana, Kyunanuwu U =220 B 6§aran snektp rapMorura

1.38- pacM, @ na KYpcaTHAraH 3J€KTP 3aHKHUPH YJIaHIaH.
Arap

ro=2,16 Om, L, =6 Om, x, =056 Owm,
r, =3 O, —4 Om, r,=06 Om
xc’=8 Owm, ——25 Ow,

6ysca, 6apua TapMOKJ3pAArd TOKJAp AHHMKJAHCHH.

Euyw Hatexanapu 6yiuya MacwrTabaa TOK Ba KYYNAHHIUIAAPHHUHT
BEKTOD AHArpaMMacH KypPH/CHH:

Eyuw. TapMOKJIAPHHHT TYJa KApWHAHKJAAPHHH AHHKJIAUMH3:

=)+, =V¥+&=5 Ou,
=) ri4+ x5, =V +8 =10 Ou;
2z, = x; =25 Om.

TapMOKJIapHHHT aKTHB Ba PeaKTHB YTKAa3yBYAHJWKAAPHH aHHK/Aaf-
MH3:

=03 o102 L —_ % _006 L
& 2 5 oy £z A 100 T oy
4 1 *c, 8 1
by="t == =016 —, by——2=—=0,08 —
T2 B O o2 o on’
b= a5 _ RS
: z} 952 oM

TapMOKaaHHUIAArH AKTHB YTKAa3yBYAHAMKAAPHUHT AHFHHOMCH:

€ap= &1+ g2 =0,1240,6 = 0,18 61;'
TapMOKJIAHHINAArH PeaKkTHB ¥TKa3yBYAHIUKAAPHHHT AHFHHIHCU:
b 5= b, — by + by = 0,16 — 0,08 +- 0,04 = 0,12 0‘:.
TapMOKJIAHUIIHHHT TY/N8 ¥TKA3yBUYAHAUTK:
5=V 8ap+ 35 =VOTE T 0,1 =0.216 .
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TapmOKAGHUIWHUHT aKTWB BA PEAKTHB KAPLIKHAUK/AAPUHK AHHKJIAAMHS.

| 1
Fap=€ap  —— = 0,18- —_ — 384 Ow,
v 0,047
1 1 .
xAﬁszB' y't’ =0,120—0—47=2,5b Om (HHI[),
AB '

r,=r,+r,;=216+384=6 Oum,
Xy= X, + Xpp—xc =6+42,56—0,56 =8 Om.

3aHXKUPHUHT T3 KapUIHJHTH:
z,= ]/_r?-i:j= V 62+ 82= 10 Om.
TapMoksanuwiraya 6yarai TOk:
= L =220 _99

TapMoknaHuwIary Ky4/JaHHII:

Us= 1ty 2p= 1o == =22 ——~10) B,

TapMokJapaaru TOKJap:

f,=-28_"2_
24 5
U
l,= 28 _'0_ 40 4,
2y 10
U 100
ly=-"22_""—4A
23 25

Bektop anarpammanu Kypuwr yuyd (1.38-pacm, 6) TapMox.ap-
naru Toknap 6uaan Kyuranuw opacuaarn dasa cumxuwl Oypuaruvu

aAHUKJIANMU3.

x )
v, = arclg %—=arctg %; 9, = 63°10,
1

—x 8 .
¢, — arclg —< = arclg 5 n= —55°10/,
x
v, = arctg —£2 — arclg ©. ¢, = 90°,
rs 0
m, =2 B/mwm; m,=1 A/MMm.

4.30- macana. Xap Gupuuuur curumu 4 — mukpodapasanaun 6y.-
ras 10 3neMeHT/IH KOHpeHcaTophaap GaTapescu mnapannen OUpPUKTH-
puarad 6yau6, kyunawmwn U = 36 B an y3rapvsuan Tox ManGanra

yJlaHraH,
Tapmox wactortanapu f=0; 50 Ba 1000 I'u 6jaranaa xoHA€HCA-

T:pAAp GaTapesiCHHUHT TOKH AHMKJAHCHH.
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1.39- pacm. 1.40- pacm.

4.31-macana. Ilapamerpaapu 4.25- Mmacanana KeATHPWAraH ran-
TaK Ba KOHJAEHCATOp mapaaaes GUPHKTHpUJAraH. TapMOKHHHT Kyusa-
vuwd U = 220 B, yactoracu f =50 'n. Faatakaary Ba koHaeHcatop-
Iary TOK, WIYHAHTAEK, TapMOK/JaHuwrada 6y/ran Tok Ba OYTyH
3aHXKUPHUHT KYBBAT KOIQ@HILMEHTH aHMKIAHCHH. Macwrabaa ToK Ba
KYU/JaHUWJaPHHHT BEKTOp AHArpaMMmacH KYPH/ACHH.

4 32-macana. Kyuaauuwu U =230 B 6yaran ¥y3rapyBuan 10K
TAPMOFUra 3KTHB KAPLIWJHK, HHAYKTHBAWK B3 CHUFUM 3JEMEHTAaPH
napaasea yaadras (1.39-pacm). 3aHKUpHUHT Woxo6uyanapuaan oKud
yraérrau Toxkaap TerHwanya [/, =40 A, /,=050A, /,=2)A unu
TaWKWA 3Tagd. 3aHXUPHUHT YMYMHH TOKH, KyBBAT KO3¥bDdHUHCHTH,
aKTHB, peaKTWB Ba TY./a KyBBaT.JapH aHWKJanCHH. Macwrabna kyu-
JIaHWIL Ba TOKJAPHHUHT BEKTOP AHArpaMMacH KYPUJCHH.

4.33- macana. Kapuaukaapu r= x, — x,.=20 Om su napana-
Aea 3aHxup, kyunauuwn U =220 B 6yaran ysrapysyau TOK Tap-
MOFyTa yaaHradn. Kapwuauknaapaan yTa&Tran TOKAAp, yMyMHUil TOK
B3 SHH/KHDHHHI‘ KYBBAT KO3 DPULHEHTH BHHUKJIAHCHH.

4 34-macana. Kapwuaukaapu ry =3 Om, r;=90mM, x, =4 0w,

¢, =12 0M nan 6yaran mapanien 3amwup (1.40- pacm) qunanuum

U 2300 B 6yArad yarapyByaH TOK TApPMOFHra yJaHraH. 3aHKUPHUHT
[1O0X00uanapunard Ba TapMOKJAaHWWraya GYAraH TOKAApH, WYHHUHI-
[eK 3aHMHPHUHT KyBBaT KO3I(Q(UUHEHTH, aKTUB, peakTHB Ba Tyn1a
KyBBaT.1ap¥ aHUKJAHCHH. Maciitabla KyunaHull BA TOKJIAPHUHI BeK-
TOp AHArpaMMacH KYPHJCHH.

4 .35-macanaa, Yacroracu f=050 Ty Ba xyurawuwu U =380
6yaradn ysrapysuan TOK tapMmorura, KyeBatd P =60 kBt au axrus-
MHIAYKTUB XYCYCHUATAH HCTEBMOAYM YJAHTAH.

Ky#nnarnnap anukJaHCuH:

1. VlcTtebMONYHWHMHT Ty/1a Ba peaKTHUB KYBBaTH, WIYHUHIILK,
cos¢,=0,7 Ba coss, = 0,9 ra tenr 6ysaraHna ysarruy cuvaaplaru
TOK. KyBpaTaap yubypuaru KypHACHH.

2. KysBat xo3hduunerrmun cos ¢, = 0,7 aan cos 7, =0,9 ra xa-
Aap KyTapuw y4yyH, MCTebMOAUM OuaaH napanfes yJaHUIIH Kepak
6y/iraH KoHJeHcaTopJap 6aTapesCHHUHI CHTHUMH.

Eynm. 1, KysBar ko3dppuuuentd cosp, = 0,7 GuaaH mwnarau-
Jaru TyJaa KysBar: o

S,= L % _ 857 «BA,
cOS ¢y 0,7
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| €aK1UB KY3BAaT:
Q, = V' ST— P =/857‘— 60°= 61,2 kBAp,

CHUMAdpuary 1¢K

=2 =BT 996 A
U 0,38
KysBat kosdpduunedtn cos ¢, =09 ra Teur G6yaranna
S,= R 80 66,6 ksap,
C S %y 0,9
Q, =V 82— P =V 66,6°— 60° = 30,6 kBAp,
S, (66
[, =22="2" =
2= =038 175 A

Oaunrannap 6yfvua macwrabaa KysBaTaap yubypusTHHH Kypa-
mu3 (1.41- pacm, a Ba 0):

mp=2 kBr/MmM, m,=2 «BAp/uM, mgs=2 kBA/mMm.

2. Kom! eHcauusaaaHuily kepak GYJaraH peakTuB KyBBaTHH aHUK-
JaimMu3

Q.=Q —Q, =61,2—30,6 =30,6 kBAp.
Hemak, konaencaropaap 6atapeAaCHHUHT Ky BBAaTH
Q.=30.6 xBAp,
ammMmo Qo=1.-U=U?- oC,
6yHian
Qc _ 306-10s
Uz o 314.0,38¢

C= =676 MKO,

4.3€-macana. KopxoHaHuHr KyBBaT xk0ddduunenrtdnu (kodddn-
LHEHT MOLLHOCTH) owMpuiu Magcaiuaa 152 kBAp peaktuB nHAyK-
THB KYBBaTHH KOMNEHCUMS KMJAHWII yYyH TapMOKka napajca yJa-
HUIIKM Kepak 6yAran KonaeHcatopaap 6arapedcHHUHI CUFHMM aHHK-
aancud. TapMOKHuHr kywaanuwu U = 380U B, wacroracu f = 50 I'm.

Eunw. [emax, 6yHAad 3aHkupla TOKJAAp Pe30HAHCH XOAHMCACH
coaup 6ynanu, abvhu Q, = Qc= 152 «BAp.

Go=U-/,, Oyunan

P 1,=36 =192 _ 400 A
4 U 0,38
4 5,
% Konaencatopaap 6atapesicu-
a > HUHF CHIUM KapLUHJAMWIH
P
! 2 xc=£=@—0,95 Om.

1.41- pacwm, 1o 00

38

www.ziyouz.com kutubxonasi



KonneHncaropsnap 6aTapesCHHHHI XHCOSHI CHFUMH

5 5 G
C. = 1 _ 10 = 10 = 3352 mMkd.
X wxe 2emefoxg 2.3,14.50.095

4 37-macana. ®abpuka Oup 04 HIWNAWM JABOMMIAA YHUHT AaKTHB
sHeprus cuétyuru 245000 xBT-coathu, peakTuB 3Heprus CuéTyuryu
aca 140000 x3Ap coaTHu Kypcatau (Wkkana CcYETYHUK OWpP BaKTaAa
uwra tywdpuaran), PabpUKaHHHT  ¥pTauya OUAHK KyBBaT Ko3piu-
UHEHTH AHWKAAHCHH.

5-50 5. Y4 ®A3AJIH TOK 3AHXHWPJAPH

5.1-macana. Jluuusa kyananuwu U, = 380 B 6yaran yu dasaan

TOK TAPMOFHTAa HHAYKLUHOH N€Yb YJA3aHTaH. YHWUHr KyBBaT Ko3dbdH-
uuentn cose-=0,8 Ba KysBatu P =35 kBr. Ileununr xusaupuui
3/eMEHTJapH 10Jy3 CXeMmaaa yJawraH. Xap OHp dasaHuHr Kapiuu-
JIHKAAPH aHWKJAHCHH.

5.2-macana. ®asa gapwnankaapu r,= 20 Om, r,=400m, r =
= 60 Om 6yaran ncrebmonan ¢asa xyunanuum U, =240 B 6yarau
yu ¢asaad TOK TAPMOFMra TYpPT CHMJM IOALYy3 CXeMmala y.JaHrad.
HUctebMonuunuur Gasa TOKJAApH Ba HOJIMHYM CHMIArd TOK 3aHKHp-
HUHT KYAMIary XOAaTJapH yUYH aHHKJAHCHH:

1) 3aHXHp HOpMAJ HLIJATAHIA;

2) sauxupuunr C dasackna ysuauw 6yaranna;

3y zawxupuuur B pa C ¢asanapaa y3suadm 6y.aradna;

4) Gapua xoaaT.ap yuyH Mmacwitabaa TOK Ba Ky4.JaHULIJIAPHUHI
BEKTOP AMArpavMMacH YH3WJICHH.

5 3- macana. da3acHHuBr aKTHB Ba MHAYKTHB KapLIWJIHAKAADH Te-
rawauya ro =6 Om, x; =8 OM 1aH GJiraH CHMMETPHK HCTEBMOA-

uy, anuns Kyysauumu U, = 220 B 6yaran yu dasaau Tok Tapmo-

Fura yaaurad. Arap HCTebMOJYHHHHT A asacuna KuCKa TyTauys
pyti Gepca, daszasapiaary TOkJap Kanjai y3rapaau? Macmra6aa Tox
Ba KYUYJNAHHIUNAPHUHT BEKTOP AHATPAMMACH YH3WJICHH.

Euum. A Ba O HyKrTanapHUHT KHCKAa Tyrtamysu (1.42- pacwm, a)
Hatimaciaa O HYKTaHWHT NOTeHUHaJd A HYKTAHWHT NOTeHUHanura
TeHraawand. By xonza B Ba C ¢daszanapHuHT  KaplUMJHKAAPH JH-

HUA KyunaHHWMra y/Aauub KoJadd. YJaapiard TOKJAAp KHHAMAT XKH-
X 4THAH TeHr, ABHH

r r U U
[y=1,= 2= a1 220 _ 20 _ o9 p.

oV Zy Xle yeers 10

By Toxaap ¢dasa xuxarnaw Uy, Ba U,y Kyu/JaHHILAApOaH Ky#Haar
Oypuakka oOpKaga Ko/aaau

X
tgop=tgp. =2 = 8 _ 133 axu ¢, = 5%
P
re 6
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1.42- pacwu.,

By xosiia uctebmoauunuur A dasacuaaru KnCKa TyramyB TOKH [,
HA KupxroduuHr 6UpHHYM KOHYHM OGFiinua aHHUKNAHAAH:

[, 41+ 1.=0,
OyHaaH B o

I,=— I+ 1)

Hlemak, 7, TOKWHUHT BeKTOpW I, Ba [, BexkTOpAap HUTHHANCH=
HUHL Teckapucuanp. BexkTop AuarpavManu KypHILAaH aBBaj KydJja-
HUW Ba TOok MacwTadaapunu Kabya KuaaMus, Macanan m,=5 B/mM,
m,=1 A/mM. BexT10op AHarpamMmanman Kucka tyrtawys Tokd (1.42- pacum,
0) l_'A=l,—1;-m,=38 MM+l A/Mm = 38 A,

3anxup HopMan MwJaranaa A dasapan yraauraw TOK

P - S N T Y

;/3_-24, ¥3.10

Jemak, Kucka TyTamys BaKTHAA ¢daszazaH 3 Maprta KalTa TOK yTap
3KaH.

5.4-macana, Jlunna xyunanumu U, =380B 6yaran yu ¢asanu
TOK TapMorura KysBaT kodpduuuenrtaapu Gup xua (cos g, =0,6)
6§/aran akTUB-MHAYKTHB XapakTep/ad yuTa HCTeBbMOJAYH TYpPT CHMJH
IONIAY3 CxeMala yJAaHraH.

Hcrebmonunnuur ¢asa gyssaraapu Tterduaunya #, = 1,32 kBr,
Py=193kBr, P, =2,64 kBt nu Ttawkua 31aau. HMCTE€BMONYHHHHT
¢daszanapuiarn TOKJap Ba HOAMHYM CHMAArH Tok, Xap Oup asaHuHr
aKTHB, PEaKTHB, TYJd KAapLIH/JAMKJIAPH XaMAA y4 (asajd 3aHXKHPHHHC
aKTHB, PeakTHB Ba Ty.Ja KyBBAT/Aapd aHuKAaHCuMH. MacwmTadaa ToK
Ba Ky4J/aHHUILJAAPHHHT BEKTOP AMArpaMMacH KypPHJ/CHH.
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1.43- pacm.

5.5- macana. Jlunus Kyuynanumy U, = 380 B 6yaran yu ¢aszaau
TOK TaPMOFHUTa AKTHB-WHAYKTHB XapakTepLarH HCTebMOJYHIAp TYPT
CHMJIH 10/I1Y3 CXeMaja yJaHrad, ¥japuuHr ¢a3a akTHB KyBBaTJapH

P, =30kBr, Py=3,6xBr, P.—=44xkBr,

KyBBAaT k0d@uumeHTIapy 3Ca Teruwanua cosz, = 0,8; cos 95=10,86;
cos ¢. = 0,9 Hu Tawkua 3stanu. Pasasapaaru Ba HOMMHYM CHMAArH

TOK/MAp Xamaa yd ¢asanu 3aHXHPHHHT aKTHB, pPEAaKTHB Ba TyJa
KYBBAT/NapH anuKiaHCHH. MacwmTtalna TOK Ba Ky4JaHWLINAPHHUHT BEK-
TOP AMarpaMvacu KypHJacuu.

5.6-macana. Kapwnankaapu r,=17 Om, ry=14 Om, r =13 Om,

X, = 22 O, Xy = 18 Om, Xio= 28 OM OyaraH HCTEBMOAUM JIHHUA
kyuaanuin U/ =380 BoabTAM yu ha3ainm TOK TAPMOFHra TYPT CHal-

JH I0AAY3 cXeMmana yJaaurad (1.43-pacm). Xap OHp JHHHS CHMU-
HUHT aKTHB BAa WH1YKTUB Kapwuaucu r, = 10 Om Ba an=20M HH

Talwkua 3tand. Pasanapaaru

BAa HONMHYM cuynard Tokaap 4 o~
xamaa yu daszanu 3auKup-  gef—3
HUIF AKTHB, peakTiB Ba Tyaa , , —— +
KVBBAT/IAPH AHMKJAHCHH, S = . .
5.7-macana. Jluuua xyu- Vo=
naunwn U, =220B 6§aran )4
TYPT CUMJIH INEKTP TAPMOFH-
ra E€pHTruY Harpyska yJaH-
ran (1.44- pacm). Eputruy-
JlapHUHr  (dasanapuaard  uc-
1€BMOJ KYyBBATH: 1.44- pacm.
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P, =55 «kBr, Py =6,6«kBr,

Ao—f }

so-F——3 PC =2,75 kBr.

e — Kyiiunarunap anukaancuH:
iy v ’ 1) ¢dasanapaaru TOKJAPp;

2| BeKTOp AHarpammalaH TOK
ly HUHT KuiiMaTw;

3) TapMOKAAH HCTEBLMOJ KHJAH-
Ha€TraH yMyM™mHuii KyBBaT;

4) Macwrabga TOK Bad KyuJa-
HHUIUJADHUHT  BEeKTOp JAuarpaMma-

1.45- pacwm. CH KYPHACHH.
5.8-macana. Kyssataapu P, =
=22 kBr, Py=4,4 kBt 6yran ukxdTa namnasap rpynnacu Au-
Hist Kyuyaanuwn U, =380 BOABT/IM yu (asanu TOK TAPMOFUra y,aH-
ran (1.45- pacm).

daszanapaary TOKNAPHHHr KaTTaAWCH Ba HEHTPaJ (UM Y3MJIraHAa
Xap Oup rpynna KHCMaJapuAard KyuJdHHII dHWKJI2HCHH. Macwrabaa
TOK BAa KYUYJAHHIUNADHHUHT BEKTOpP LMarpaMMmacH KYpPHJICHH.

5.9- macana. Jluuua kyunauwuuaapu U, = 380 B 6yarau cummer-
pPHK y4 (asany reHepatopra lJAAY3 cxeMa;a GUPUKTHPUITAH y4
$as3aiu aCHMMETPUK WCTEBMOJYH HeiTpas CUMCH3 yzaaHraH. Mcies-
MOANUMHUHT WKKUTA (DA3aCHAETH Kyu/JaHHUINJIap OGup-GUpHra TeHr:
Up= U, =237,5 B. Yunnun ¢tasanarn kyunaauwuw U, Ba Hefitpaa-
HUHT CHJDKUIUM AHUKJIAHCHH.

510-macana. Yu ¢asanu CHMMETPHK aKTHB KYBBAT UCTEBMOJIYH-
cu ¢asa kyunawnmu U, =220B 6yaran typrt cumanm anexTp Tap-
MOFWra [0J11y3 cxemazna yJaHraH. JIMHHA CUMJAapHAarud TOK.Jap

[,—1y—1.=10 A.

BuTTa NHHHUS CUMH, YHAAH CYHT MKKHTA JHUHHA CHMH Y3HWJraHia
He{iTpas CHMAArd TOK 3HUKJAHCHH.

5.11-macana. CraTtop yyaraMsapu 0Jay3 cxeMaza OGHPHKTHDH.=-
raH aCMHXPOH JBHraTenb JAHHUA Kyuaanuwmu U,=380 B 6yaran yu
(das3ain TOKk TapMOFHra yJauraH. [lBuratesHMHr TapMOKAdH MCTEDb-
MOJ KuJaaurad KyBeatd P =16 kBT, KyBBar ko3dduuuenTH cosz=
= 0,78.

dasanapaard KyuJaHHll Ba TOK AHHKJAHCHH:

1) aBuratesb HOpMaJ MIJaraHaa,

2y C ¢pasacuaaru cagaaruu KyHrauua,

3) C ¢asacuna Kucka TyTawys CcOaAup 6yarannua.

Y4ana peXMM yyyH TOK Ba KYYJAHUIUJAPHUHI BEKTOD AHarpam-
MacH YHU3HJACHH.

5.12- macana. KyssaT xo3dduuuentu cos¢=0,7 6y1ran aKTuB-
CHUFHM XapakTepaard MCTebMONYMHMHT (asa KapLiM/HKAApH 2, =
= 25 = 2z, =10 OM. Arap wuCTEBMOJYH JHHHS K\UJAHHILIH U,=

= 220 B 6§aran yu ¢asaad 10k TapMOFMra y4 CHMJH 1011y3 CXe-
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mana yaauraH 6y.ca, yHu KafiTa yuGypuak CxeMana y.aarawaard
¢asa, AMHMM TOKJADHUHHHF, AKTHB, PEAKTHB BA TY/a KyBBATAAPHHUHT
y3arapuwn Kawaai 6yasanu? Mkkana xonaT yuyyn TOK Ba KydaaHWul-
JADHUHT BEKTOP AHArpamMmacu Kypu/ICHH.

5 13-macana. Yacroracu f =050 'u. auuus Kydaaunwwn U, =
=380 B 6yarau yu ¢asaad TOK TapMOFMra peaKTMB KyBBaTAapH
Q, =Qy = Q.= 1800 BAp nan 6yaran a(THB-CHFHM XapakTepiaru
CHMMCTPUK MCT@DBMO.YM yubypuak cxemana yaadrad. dasanaprard
TOok OWJaH KydaaHuwwaap opacuiard ¢asa cuamuw O6ypyaknapu Te-
THIIAHYA @, = ¢p = ¢, = + 60°. HcrebvonunHuHr (as3a Ba JuHUA
Tok/JapH, (pasasapuUHMHT AKTHB, PeaKTHB Bd Ty/1a KapUIMIHKJIADH,
IUYHHHTAEK, KOHAEHCATOPJapHHUHI CHFUMH AHHKJIAHCHH.

5.14-macana. Jlunua kyunanvwu U, =220 B 6yaran yu dasatu
TOK TapMOFUra HOCHMMMETPHK MCTebMOIAYM yuydypuyak cxeMana y.JaH-
ran. Mcrebmoauu ¢asacuHunr napaverpnapu Kyihuaaruda: r,p =

=rgc=rcy=20 Om, x, =40 On, Xy pe =30 Owm, x, , =20 Ov,
Xoap = Xcop = 20 Ow, xCBC=5O OM Hcrebmoayuunur ¢asa Ba

JYHHS TOKJADH, GYTYH 3aHXKHUDHHUHL aKTHB DeaKTHB, Ty/a KyBsaraa«
pH aHMKAAHCHH. MaciTabna ToK P2 ky4YJaHHWJIADHUHT BEK10p AMa-
rpaMMacH YH3HJCHH,

5.15- Macana. Jluuua xkyanannuu U, =220 B 6yaran yu dazary
TOK TapMmorura ¢asa gyssataapu P,;=1,1 k381, Py.=1,76 «Br,
P., =264 «Br nau 6yaran ucrebMoaun yudypuyak CXeM1Al1 yAaH-

rai. Mcresmonunnunr BC dasacuga yauanw conup 6¢aau. Yau i u
coaup 6y/ulIHra Kaaap Ba YHAAH KEHUHHCH Ba3HATAAp YdyH pasa sa
JUHUA TOKJAAPH AHUKAAHCHH.

5.16- macana. Kapwuankaapu r, =ry =r. =10 OM aau 6ya. au
MCTEBMOAYM JuHUA Kyaaanuwn U, =380 B 6yaras yu daszaan Tok

TapMOFMra y4 CHM./M 101RY3 cxemana yJaaHraH. Macasaa gyiinaaru
X0JaTAaD YYYH EUHACHH,

1. C dasacunaru cakaaruy 3pu6 KeTraHgaru Xo.n yuyH ¢asa sa
JHHHA ToKJapu anuxaaucud (1.46- pacm, a).

2. Auva wy gapwuankaap yu6ypuak Cxemana yJMaHraH XOJa yuyi
Xam ¢a3a Ba AuHWA TOK.aapH aHugaancud (1.46- pacm, 6).

AV

1.46- pacm,
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25— 3. Ukkana xon yuy Tox

[adi) S |
p— Ba KYUYJaHWLUJAPHHHT BEKTOD
—] AnarpaMMacH 4Yu3uJCHH.

Co—f—— 5.17- macana. Xap Oupu-
Huur Kyesatu 1000 Barrian
“tri1 Oy/Aran yyra 3JeKTp Jamna
) Aunus  Kywnawuwmu U, =
=220B au yu ¢asaau ToK
TapMorura yubypuak cxema-

4a YJaHTaH.
1.47- pacwm. 1. 3anxupuuur B ¢asacu-

lary cakaaruy xyfraHaa xap
6up Jamna KMCMaJapHAard Ky4JaHUI aHWKJAAHCHH,

2. 3anxupuuHr Gupop dasacuzaru samna Kyirania JAMHWS CHM-
NapUAATH TOKJAAPHUHI KaHAA Y3TapHIUH aHUKAAHCHH.

3. Mkkana pexHM yuyH TOK Ba KY4AaHHILJAPDHUHT BEKTOp AHa-
rpaMMacu Ky pHJCHH.

5.18- macana. Jluana kyunanum U, =380 B 6yaran yu dasanu
TOK TapMOFMUra 3JexTp neub yJaHraH. [leuHHHr KU3ZUPHLLU DNeMeHT-
JapH 1041y3 CxeMaja y/aaHCa, TAPMOKAAH HCTEBMOJ KHJAALUraH KYB-
BaT P =05 kBt 6ynanu. Arap neuHuHr KH3LHPHUI 3J€MEHT/I3apH Yyu-
6ypuax cxeMaaa yJaHca, (asa ToOKaapy Ba TapMOKAAH HCTEHMOJ
KUWIMHAAWrad KyBBaT KaHAad y3rapaau?

5.19- macana. Jluuus kyyaauuwu U, —380 B 6yarau yu ¢asa-
JM TOK TAPMOFMIa MHAYKILHOH neub yJjaHraH. [leyHuHr KH3AHPHIL
31eMeHTAapH I0ALY3 CXemana y/NaHraHia TapMOKAaH HCTeBMOJ KHJ-
raH KyBBatH P=7 kBt 1a tedr (cos¢=0,8). Arap xusgupuu sie-
MeHT/JapH y4bypuak cxemMaja Yy/aHCa, MNeYHUHT TAPMOKAAH HCTEb-
MOJ KHJ3aAWTaH aKTUB, PEaKTHB Ba TyJa KyBBaTH Kaunai yara-
paau?

5.20-macaaa. Jluuus kyuaannwm U, =380 B 6yaran yu ¢asann
TOK TapMOrura acHHXpOH JABHratenb Ba KUSAHUPCHY [edb yJanrad
(1.47- pacm). KysBat KoadpguunentH cus¢ =0,8 1a ABHraTeAHHHD
UCTEeBMOA KunaAuran KyesaTu P, =16 kBT, neynunr uctebymoa gu-

naaurad xyssatu P =6 kxBr.

Yu ¢asann 3aHxkupHUHT TYJa KyBBaTH Ba OGapua Kypu.amanaap-
HUHT KYBBAT KO3(POUUNEHTH AHUKAAHCHH,

Y4 ©A3ANH TOK 3AHXHPJAPHUHH XHUCOBJIALITA ONJl MACAJIA

5.21-macaaa. Yactoracu =50 [y, Jaubusa xyusanumu Up=
=380 B 6yaran yu ($asa v TOK TApMOFHra 3JIEKTP 3IHEPrHUACHHUHT
UCTebMOYMAAPY 1041y3 Ba yubypuyak cxemana yaaurad (1.48- pacm).

Ky#ivnarunapnu 6axapuHr:

1) wany3 cxevana GUPHKTHUPHATAH HCTeBMOJIYU/IAPHUHT [ ¢ Iﬁy,

[cy ¢asa TOKAaDHHH AHUKJAHT;
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2) yubypuak cxeMaga OMPUKTUPH/ArAH UCTEBMOJYUAAPHUHT [, o,

Jece {ca 232 Tokaapu Ba /AA‘ IBA, /¢, MMHHA TOKNBDHUHHM GHUKAANT

(arap daszanap cuMMeTpHK peXuMia lOKJaHran 6y.aca):

3) oaay3 Ba yulbypuak cxemana OUPDHKTUPHATAH HCTebMOJAUHM.NAD
TOKH Ba KYU/AHHLIJAPUHUHT SITOHA BeKTOP JAMarpaMMaciHu Oupop
TaH/MaHraH Maciutabna YHU3uHT;

4) onay3 cxeMasa GUPHUKTHPUAraH MCTEBMOAYMJIADHHHT HOAHHYH
(Hei#Tpan) cMMAArH /; TOKHHHHT, IUYHHHrAEK, y4Oypuak cxeuasaa

6UPHKTHPH/ITaH MCTEBMOJYNAAPHHHT IA_\, /BA Ba ICA AUHHUSA TOK/JapH-

HUHT KufiMaT/iapuHu rpaduK paBHluda BEeKTOp AHArpamMmanaH aHHK=
JaHr.

5. Bektop amarpammanad rpacduk pasumaa A, A, A; avnep-
METPJAapHHHT KYpCcaTHIIAADHHY, ABHM JAMHMALArHM YMYMHiI TOKJap
f,, [, Ba Y3 1ap QHUKAAQHCHH.

6. AnaauTuk ycys 6uaad toany3 Ba yubypuak cxemaia GUPHUK-
THPHAraH UCTEbMOJYHAAPHUHT aKTHB P, peaxtuB Q Ba Tyaa S KyB-
BAT/1apHHK XHUCOOaaur. ByHna MHAYKTUB XapaKT€paard peakTuB KyB-
BaT Q, HU NAOC ,+“ HWOpa OuaaH, CHFUM XapakTepiaaru PeakTHB
Kyssat Q. HM 3ca MUHYC ,—" nwopa Ou/iaH Kypcataul Kaby. K i=
JUHrau,

7. BexTtop amarpammanad rpagux ycyJa On/aaH OJHHraH Mabay-
MOTAap O6yinya yu (pasaiu 33HXKHPHHHT AKTHB, PEAKTHB (MLIOPACH-
HU Kypcatu6) Ba TYJa KYBBATJIAPHHH AHHMKJAHT.

8. Yu ¢asanu 3aHXKUDHUHT aHAJAMTHUK Ba IpaduK yCya OH/aH xu-
c006.1aHraH Ty/Aa KyBBaTJapHHH TaKKOCJaHT.

10any3 cxeMana GHPUKTHPUATaH HCTEbMOJYHAAPHUHT NapaMmerp-

© JlapHu:

| A Tg | rc Ly l Ly Le { Ca Cp l Ce
Oum Om ‘ Ou mlH MCH mMCu MKP Mk P M P
5] w0 | 10 | 32 12 | - 318 | - 852 |

Yubypuak cxevana OMPUKTHPHUA aH HCTebMO/JYMNAPHUHT napa-
MeTpJaapu:

rAB ' rBC rea | Las | Lec | Lca Cas Cac Ceca
OwMm OMm OMm mi'n MCH Ml MKkP MKD MKkD

9 13 13 28 48 24 - 419 —

Xucobnanaauran yu ¢pasaau 3saHxupHuar cxemacd 1.48- pacmaa
KYpCaruaras.

Macararnune evuanwun.

1. IOnnys cxemana OGUPUKTHPHUAraH HMCTeBMONYHJAPHMHT (a3a
TOK14pHHU auukaaw. Bywuur yuyn aBBas xap 6vp (pasaHuHr TyAa
KapuinauK1apuHu XHCoO0/1aiinu3;
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1.48- pacm,

= _——— 2 .' . —3_. 100_—2=
‘/ <»L ) ]/15 (314 32-10 314_318)
= V154+ (10=10)* = 15 Owm,
=V rit(oly) = V1004314 - 12- 107 =V TF ¥ 3,76 =

= 10,7 Om,
‘e l/r°+ (mCC) VIO =y 10—5) =V10+3.78
= 10,7 Om.

Hcrewmonunnap on1y3 cxemana Oupukrdpuiarania yHuar ¢asa
KYUJMaHALIN:

Uy=Uy=U.=U, 3«anauruan xucoSra osaranaa ¢asazapiar
TOXAapP:
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2. Yubypuak cxemana OHMpPUKTHpMAraH HCTeBbMOJURAApHUHI (asa

TOKJIAPUHHY aHHKJALL.
ByHunr yuyd asBasn xap Oup a3aHMHC Ty/Aa KapWHAKTHHU ano-
Xuaa xucobJall kepax:

2= V(0 L)t =V 9"+ (314-28 - 107°)2 = V18,8 =
=1158,4=12,6 Om,

] ¢ 2 -3
foc™ l/r§C+( oloe ~orpe) = V13‘T(314 -48-107°— >
v _vTE S —
> s o) — VIR =76 =V TF + 75 = 15 Ow,
2, =Vl + (oL )P =V13+ (314 - 2% - 1092 =V13* + 7,54’ =
—=1/9258 =150m.

Hcrenmoauuaap yubypuak cxemala GHPHKTHPUAraHAa JHHHA Ba
dasa kyunannwapu ysapo ter, abHu U,p=Us . =U., = U, =
= {/,=380B. ¥ xonna ¢asanapaaru Toxknap:

Usp _ 380

ha= 2= 55 =30.16 A
U,

=26 =380 _9534,
Zgc 15
U,

[oy= - =30 _ 953 A,
Zea 1

3. IOanys Ba yubypuax cxemala GUPMKTHDH/ITAH HCTEBMOJYHIAD
TOK BAd KYUJAHHIUNAPDHHWHI STOHA BEKTOpP AHArpaMMachuud OHpoOp
TaH1aHran macura6aa Kypamus.

a) Bextop nnarpammanu aBeaJ 0/1y3 cXeMana OGUPUKTHDHJI aH
MCTEeBMOAYNHAAD TOKH Ba KYUJAHHIIJIAPUHMHT BEKTOD AHArnaMmmac Hu
Kypumaan GowaaitMus. ByHuur yuyHn Kyusaaspw macwrtabuHu m, =

= 5 B/MM, TOK macwtabuun sca m,=1 A/mm Knau6 TaHaab onavus.

HMxtuépuit 0 H)’KTallaHv(l.‘l-g- pacm) A dasanunr ¢asa kyuaanuun
BEKTODHHH BEPTHKAJA KYsMM3.

Cyurpa UA ($asa KyusasWwura HUc6aTaH COaT CTPeJKACHUIIHF
Xapakar Aynaamwn 6yiuua 120° Ba 240° nan cyHr terumanuya Uy
Ba U, dasa Kyu/aHWIIAPHHMHT BEKTODPJAAPH uu3uAaiH. Hoangun
cum Gyaranna ¢asa wyunawuwanap U,, Uy, U y3apo Teur 6yauo,

yu (asaiu CHMMETPHK CHCTEMaHM TAWKHJ KWJ1aAu. Pas3a Kyuaanui-
N1apu BEKTOPAAPHHUHT OXHPHHU OUPHKTHPHG U, 5, Uy Ba U, Jitnus

KyulaHHWIaPHHUKHT yubypuarnuu xocua guaamus (1.49- pacm).

HMcTebMONUMAaPHHHT TOK BEKTOPJapHHM KYPHW Y4YH. aBsa. Oy
TOK.1ADHWHT TErdlUH (a3a KyuyaaHUIIAAPUra HUCOATaH (a3a CHAKILW
Oypuak/aapuHH aHUKAANMH3,
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1.49- pacm.

HcrepMonunuuur A dasacuna oL,=1/0-C 6yaranu yays peak-
THB KY4YJaHulLIap ULA, UCA 6up-6UPNAPHHH KOMOEHCALHMA KHJA31H
Ba wy Tydadau 3aukup aKTHB xapaxkrtepra sra 6ysnaau. Lynunr
yuyH

Lo 1 - o
cosp,= —=-—=1 ékn o, =0°
3P REET A

Hemak, 6y dasana /, Toxuuuur ektopu U, $asa KyananulIMHUHT

BeKTOpH OujaH OUp XHJa AYHaauwwna 6yaanu.
UcrebMoaununr B ¢asacnaaru 3aHXHp aKTHB-HHAYKIHB XapakK-
Tepra 3ra 6y.aub.

’B 10 .
cos = — = — = 0,93 éxn ¢p=21°30’
*s zg 107 i
ra tenr 6ysaau Ba 7B TOK BEKTODH UB KYd4/JaHHLI BeKTOpUAaH (a3sa

6y#uua 21°30° ra opkaza xo.aaaw.
Hctebmonunnunr C dasacuiary 3aHXHP aKTHB-CHFHM XapakTe-
pura sra 6yaub,

;
COS ¢ = fc 10 =0,93 éxu ¢c= 21° 30" ra Tenr 6ynanu
2c 107
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Ba [, TOK BEKTOpHM UC KyuJaHuIl BeKTopuaaH ¢asa KuXaTHlaH
21°30’ ra onauH kenaa.

OHAX HCTeBMONYHJAPHHHI TOK BEKTOPJAApHHHM TeruimJad ¢asa
KyuJaHuinaapura Huc6aTan xucobJsanran Oypuaknap octuaa () Hyk-
Tagad Gowaab uusamus (1.49- pacm).

6) IOkopunarura yxwamw ycya 6usan yubypuyak cxemana GHPHK-
THPUATaH MCTebMO1uuaap ¢asa Toxaapu /,;. /g Ba /., HUHT Te-
rawau ¢asa kyusannwaapu U,;, Up. Ba U, aapra vucGatan da-
338 CHMXHIW OypYaKaaph aHUKAAHCHH,

Hcrebmonuunnnr AB da3zacuaaru samep aKTHB-UHAYKTHB Xa-
raB _

Zup 19‘5
ra Teur 6ynanu Ba /,; TOK BeKTODH UAB KY4YJaHHII BEKTODHAAH
¢daza xuxaraan 45° ra opkana Kosadu.

HMcrevmonunuuur BC ¢aszacuna oLy, >1/0Cy., abuu 15,1>7,6
6yaraHd yuyH 3aHXHD aKTHB-MHAYKTMB XxapakTepra 3sra. LyHuur
Y4YH

pakTepra sra 6y.aub, COS @, = =0,71, y 30112 ¢,5=45

COS Ppe= = =1 = 0,87, y xonna 95, =29°30" ra

TeHr 6ynaau Ba I_BC TOK BEKTOPH UBC Kyu/JaHUIl BeKTOpUAaH ¢asa
wuxaraan 29° 30 ra opkKaaa KoJaamu.
Hciebmonunnnur CA ¢asacuparu 3amxup XaM aKTHB-HHAYKTHB

r

xapakTepra sra 6y.u0, cosg., = = E_ 0,87, y xoana ¢ca=
Zca

, . - —
=29°30" ra Teur 6ynanu Ba /., TOK BEKTOPU Uy, KydJaHHII BEKTOPH-
naH ¢asa wuxataan 29° 30’ ra opkama Koaaau.

Bextop anarpammana /,,, /g, /., TOKJAPUHMHL BEKTOPAAPHHH

HCTeBLMOMYUAAPHUHT TErHLUIN OAB, Uge Ba U, hasa xyunanuw-
JlapH BEKTOp/aapura Huc6atan Mabiaym (asa cuJxHI Oypuakjapu
6yiinua uusnb unkuaagu (1.49- pacm).

4, Bextop auarpammanan (1.49- pacM) Honuuuu cumaaru /, ToK-
WU Ba yubypuak cxemamarn [/, ., [y Ba [~ JMHMA TokAApuiU

aHUKAALl:
a) woaunun cumparu /; Tok Kupxropuunr OHPHHYM KOHYHHTa
6uHOaH hn3a TOKNAPUHHHT TF€OMETPUK HUFHHIMCHUTA TeHr:

AB?

IO= I—Ay+ 7BY+ /_Cy'

YHUHT xaxHKHi KHAMATHHH aHHKJELW YYYH BEKTOD [y HUHT y3yH-
JUTHHU ¥.A4al, YHH TOK Macwmrabura KynaiTHpPHIW Kepak, AbHH
l,= llu -my=16mv -1 A/um = 16 A;

6) yudypuyax cxemaga OHPHKTHPHJTAH HCTEBMOJUYHJNAPHHHT IAA,

4—6008 49
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I, ma 7(:
AN A
MabayM (pasa ToK/1apu BEKTOPJAAPUHUHT ailupMacura tenr (1.49-pacm):

Iy =T leal

anHuA TokJaapu KupxrodHuHr GUpHHIY KOHYHHra GUHOAR

Hemak, yJapHUHr KufiMaTiapu IAA' IBA B2 ICA BEKTOPJAPUHHHT
Y3YHAMKJIApHWra TEHr (YYHKM MXTHUEPHH TaMJaHTraH TOK MmacmTabuia
I MM =1 A); avhu /, =51 MM éxn I, =51 A;

A A

= 43,5 MM €kH IBA= 43,5 A;
= 43,5 MM éxu [cA= 43,5 A.

I
Ba
/
Ca
5. Bexktop mnarpammanas (1.49-pacm) A,, A, Ba A, amnep™eTp-
JAaPHUHT KYPCATHWAAPHHH, ABHU /i, [, Ba [, TOKJAAPHUHT KHIIMAT-
JlapH aHWUKJaHanu
Byunur yuyn tonays cxemana GUPHKTHPHJIraH HCTEBbMOJaYHMJIAP-

HUHT IAy, lBY Ba lcy da3a TokJaapuuu yubypuak cxemana OMPHKTH=

PHJTaH HCTEBMOJYHAAPHHUHT [AA’ 1BA Ba /CA JHHAA TOKJApH OuJaH
KnpxropuuHr 6upuuud KOHYHHra MYyBO(MHK reoMeTpuk KyWHAALH:

Il:/AY+ /AA‘
L=I + 1,
3= CY+ ICA

Hewvak, yaapHuur xuitmartaapu /,, [, Ba /; BeKTOpJTapUHHHT y3YH-
JUKJApHra TeHr (TaHJdHlI'dd 10K macwTadu 6yiinua)l:

I, =65 um éxu [, =65 A;
I, =63 MM éxu [, =63 A;
1, =58 MM éku [, =358 A.

6. a) oaay3 cxeMana GUPUK THPUJTAH HCTEBMOJYHJAPHHHT aKTHB,
peakTuB Ba TY.1a KyBBaTJapHHM aHUKJIALl.
Xap 6up dasaHuHr aKTHB KYBBaTH:

P=U,- [-*y' cos g, =220 - 14,67 - 1 = 3227 Bt = 3,23 kBT;
Py=Ug- Iay- cos ¢y = 220 - 20,56 - 0,93 = 4207 Bt =4,2 kBT;
P.=U.: lcy~ cos p.= 220 - 20,56 - 0,93 = 4207 Br = 4,2 xBr.
Yuana ¢a3aHHHr aKTUB KyBBaTH:

Py= P, + Py P = 3227 + 4207 4 4207 = 11641 Br= 11,64 «Br.

50
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Xap 6up (ha3sHuHr peakTHB KyBBaTH:
Q=U,- /Ay- sing,=220- 14,66 - 0=0;
Q= U;- /By- sin g5 =220 - 20,56 - 0,37 = 1674 BAp = 1,67 kBAp:
Q.= U fe,-singp = 220-20,56- (—0,37)= — 1674 BAp=1,67 kBAp.
Vyana dasandHr peakTuB KyBBATH:
Qu=Q,+ Qs+ Q. =0+ 1674 —1674=0.
Xap 6up (a3aHMHT Ty/a KYBBATH:
S,=1/Pi4 Qi =V 323+ 0°=323 kBA;
S, =V P+ Qi =V I 167 =V 2043=14,5 kBA;
Se= ] p +QL=V42+1,67*=120,43 = 4.5 kBA.

Yyana ¢asaHuHr TyJa KyBBarTH:
S, =1/ P+ Q2 =V 11,64+0° = 11,64 kBA.

6) YuSypuak cxemana OHPHKrupHAran HCTEBMONYWIAPHHHT AK-
THB. PeaKTHB Ba TyJa Kyrsarjapwu
Xap 6Mp (PasaHUHT 4KTHB KYBBATH:

Py=U,s {,5-cosp,, =380-30,16-0,71 =8137 Br = 8,14 «kBr:
Pyo= U 15c €08 ¢p. =380 -253 087 =8364 Bt = 8,36 xBT;
Po,=Ug, -1, cos ¢cp =380 -253-0,87 = 8364 Br = 8,36 kBr.

Yvyasna ¢asanuHr aKTUB KyBBaTH

P,=P,y+ Py, + P;,—8,14 4 8,36 4- 8,36 = 24,86 kBr.

Xap 6up ¢asaHuHI peakTHB KyBBATH:
Qs=U,s" IAB -sing,, = 380-30,16-0,71 = 8137 BAp = 8,14 kBAp;
Qe = UBC B - singg. = 380 - 25,3- 0,49 = 4710 BAp = 4,71 kBAp:
Qcy=Ugy /ey - sing,, =38)-253-0,49 = 4710 BAp =4,71 xBAp.

Yuansa dasaHuur peaxTds KyBBaTH:
Q, =W, + Qg+ Quy =8,144+4,71 +4,71 = 17,55 kBAp.

Xap 6up dasanuur TYsa KyBBaTH:

S,m= V' Pl + Q= VB 1& 8,18 = |/ 132,62 = 11,5 xBA.
=V Foe v Qie=V 836 - A4T17 =1/ 33,09 = 9,6 kBA;
b’c Ve, 4G, =V 836 4717 =1/92,00 — 9,6 kBA,
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Yuana dasaHuHr Tysna KyBBaTtH
S, =V P2 +Q = V24,86 + 17,56" — 30,44 kBA.

7. Bexktop anarpammanan (1.49- pacm) oauHran Hartuxaaap 6y-
inya yu ¢asand 3aHXKHPHHHI aKTHB, DPEAKTHB BA TyJa KyBBATHHH
rpajpuk ycyJaaa anukaadl,

ByHHHr yuyH aBBaJa BeKrOp AguarpamMmanaru @,, ¢, Ba ¢; 6yp-
yakaap ya4yab oJuHaAH.

o, = 27°30"; ©,=35°30"; ¢;=15°
AHuKJaHraH O6ypuyakJApHHHT KOCHHYCJAApH
cosp, = 0,887, cosp,=0,814; cosp;=0,966.

Anugnanran 6ypHaxKJapHUHT CHHYCJ/apH
sin 9, = 0,462; <in ¢, = 0,5881; sin ¢, = 0,258.

Xap 6up JHHUSIHUHT AKTHB KYBBATH:
P,=U, -1y-cosg, =220 650,887 == 12684 Bt = 12,7 kBT;
P,=Ug - I, cospy=220-63-0,814= 11282 Br= 11,3 kBr.
Py=Ug-/; cosp,=220-58 0,56 =12326 Br=12,3 kBr.

Yuyasa NUHHAHAHT aKTHB KYBBATH:

Py=P + P+ Py=127+ 11,3+ 12,3= (6,3 kBr.

Xap Oup JMHHAHMHI PEAKTHB KYBBATH:
Q=U, I, -sin¢g;=220-65-0,462 = 6602 BAp=6,6 kBAp;
Q= U 1 sin g, =220 - 63 - 0,581 = 8052 BAp = 8,05 kBAp;
Q= - sin @3 =220 - 58 - 0,258 = 3292 BAp = 3,3 kBAp;

Yuana JAHUHANMNIT PEAKTHB KYBBATH:
Qrp = Q. 4 Q; + U5 = 6,6 + 8,05 + 3,3 = 17,95 kBAp.
Xap OHp JNUHHAHHHT TYJa KYBBaTH

S,=V Prt @=V127546,6' = V04,9 = 14,3 kBA;
S, =V Pi4+ Q@=VT1,3+805=V192,5—=13,9 kBA;
Se=V P2+ Q:=V123"+3,3=1'162,2= 12,8 kBA.

Yuana NAUHHUAHHHT TYJa KyBBATH

Sep=V P2+ Q%, = V36,31 17,95 = 1/ 1639 = 40.49 «BA.

8. AHasmutuk Ba rpadHK ycyaaap OuJaH aHHKAAHTAH KyBBaTJap-
HH TakKkocaaul,
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ByHUHT yuvH aBBAaJ 10J4AY3 Ba yubypuak cxevana GupukTupu.aI-
ra UCTebMOIYHAAPDHUHI Oupranukiary TyJ/a KyBBarAapuHu alUK-
A3 MHU3:

P,,=F, +P,=116442486=36,5 kBr,
Quu=0y+Q, =0+17,6 =17,6 xBAp,
San=V Plyt+ Qly =V 365 + 17,6° = V T637.68 = 40,52 kBA,

San—3S —
AS — AH 0, 10) _ 40,52 40.49 ] ICO _ —+ 3,00
S 40,52 40,47

= 0,07 %.

Yu dasaau 3aHxupAapHH Xucobaaiira OUA BIPHAHTAAD HJI0BaJA
Gepuara.

6-60B6. 3NEKTP YJIYAWANAP

6.1-macana. Yayam wyerapacu 10—20—30—75—-100 A 6y.aran
MAarHHTO3NEKTPUK cucTeMaaaru amnepmerp uwkaiacuuudr 100 Ta 6Y-
auuMacH 6op. Ac606HUHT Gapua Gepuarad yJauaur yerapanapu yuyH
Ce3rupaurd Xamaa Ikana OYyJAUHMACHHUHT AOWMHACH AHMUKJAHCHH.

6.2- macana, OaekTp TepMOFMHMHT Kyuaaunwmu U=380 B 6yaub,
YHH §a4aw YYYH HOMHHAA Kyuaanuuwu 250 B 6y.araH MKKUT& BOJBT-
METD KeTMa-KeT yJaHAH. BOAbTMeTpAapHHHI MYKHM KapLWHJIHKJAAPH

rV‘=46000 Owm, ’v,=3OCOO Owm.

Xap KaicH BOJBTMETPHHHI KYpPCATHIH aHHKAAHCHH.

6.3- macana. Mcrebmoauusap y.aana 6oprai capu 3aHXHDPAArH
TOK opTHO 17 amnepra erau. Yud yauaw yuys HoMmHHaa Toku 10 A
Jan OYAraH UKKHUTA aMnepMeTpHu NapanJes yaawira TYFPUH Keadu.
AMNepMeTpAapHUHT  MuKM  Kapuwiuaukaapu  r, = 0.064 O™, r, =
= 0,08 Om. Xap Kaficu amnepmeTpHWHTr K¥pcaTHIIHHH aHuKAa0,
yJAapHUHT IOKJAAHHIIK XaxH/ia XyJaoca OepHHr.

6.4-macana. BoapTmerpuunr HoMHHaA kyuaanuwn Uy, = 250 B,
aHuKauk kaaccu 2,5, Boabtmerp 50, 100, 150, 200, 250 BO/BT kyu-
JaHWUIUJapHH yayaranaaru HUCOMH XaTOAMTHHM aHHKANA0, YHUHT Y-
Hawud Xakpaa xyJaoca OepuHr.

6.5- macana. Hovunan Toku /0, =5 A ra TeHr 6yaraH Maruuro-
3/JEKTPHK CHCTEManard aMmnepMeTpPHUHT Muku Kapwuauru r, = 0,015

O™ ra Tenr. Ac607HMHr yaydw uyerapacuHu 15 A raua OWMPHIL
KepaK Oyaran IWYHT KAPWHWJMIHHUHT KWAMATH aHUKJaHCHH. Amnep-
METPHHHT WIYHT KaplUJAHK GMJAAH YJAdHUIU CXEMACH YH3U/CHH.

6.6- Macana, JseKrpoMarHMT CUCTEManard BOJbTMETPHHHIT HUKH
Kapwuanrn r, = 20000 Om, HomuHan kyuaawnwn U, = 380B.

HOM
BoabTverpuuur yauaw uwerapacuum 600 BOAbTraua OWMPUIL yUyH
Kepak Oyaran KYywuMua KapWHJAMKHUHT KHAMATH aHUKAAHCHIL.
BosbT™MeTpuHr KYmuMua Kapuwdank OMJaH yJaHMLI CXeMacu ui-
3HACHH,
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1.50- pacm.

6.7- Macana, MarHHTOJEKTPHK CHUCTeManaru BoabTMeTp 3— 15—
150—300 B noMuHaa kyuJaruwiaapra myaxannad viunab yukapu.i-
raH Ba 1.50- pacMaa acOOGHWHT 3/eKTp CXeMacu KeJATHPuATaH. Ac-
6O0HHHI HYKH Kapwuaurk r, =33 OM Ba HOMWUHAEA TOKW / =75 MA

(oM
Mabaym Oynaca, r,, r,, ry Ba r; KYIIMMua KaplWHAHKJIaPHHAT KHit-
‘MaTH aHUKJAHCHH.
6.8- Mmacasa. DAeKTPOLHHAMHK CHCTEMAalH BATTMETPHHHT HOMH-

Han Kyuynawuww U, =300 B Ba Homuuaa tokn /, =5 A ra Tenr.

Ac6o0uuur wkanacu 150 Ta 6y.unmara 6yaunrad, Ac6o6 ysrapys-
YaH TOK 3dHXWDHra yJaaHraHaa yHudHr cipeakacd 100 ra 6y.uHMara
6ypuaraH. 3aHXKUDHUHT KYBBAaTH aHHKJIAHCHH.

6.9- macana. Homunan toku /, =10 A 6§aran 3aexTPOIMHAMHK

THCTeMagary aMrnepMeTDHH TEKUIMPMIN YUYYH 3JeKTPOAWHAMHK CHC-
remanaru HamyHa ac6o6 6usan 1.51- pacmaary cxema Ofiiuua Kerma-
Ker yaaHraw. TekWHpunaérraH ac606HUHr kypcaTHwu 8 A, HamyHa
ac606uuur kypcatuwu 8,2 A ra teHr. AmnepMmMeTpHHHT a6COJIOT,
HUCOUI Ba KeNTHPHATaH XaTOJIMKJIAPH AHHMKAAHCHH.

6.10- macana. Howmunaa kyusaunwu U, _ = 150 B 6yaran anex-

HOM

TPOMArHUT CHCTEMAaRaru BOJbTMETPHH TEeKIUWPHIN YUYYH 3JAEKTPOau-
HAMHK CHCTeMalaard HaMyHa ac6o6 Guaan 1.52-pacmparu cxema 06y-
liHya napannesa ysaadrad. Tekwupuaaérrad acGOOHMHT K§pCaTHiuu
100 B, namyna ac6o6unur xipcatnmu 102,5 B ra tenr. AcO0OHHHT
AHUKJIWK KJAacCH TOMHJICHH.

6.11-macana. Y3rapMac TOK 3aHXHPHUra YJAauraH 3J€KTPOMATHHUT
cucTeManary BOJbLTMETP 132 BOJLT KyuaaHHIWHM KypcaTau Xydau
wy acO6o6HY y3rapyBuyaH TOK 3aHXHpPHra yJaaHranaa 127 BoJbT Kyu-
JAHUIIHK KYpcaTiu, JYsrapMmac TOK 3aHXHDHIAZ, LIYHUHTAEK, y3ra-

— -0

s =

1.51- pacm. 152- pacm.
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pPYBYaH TOK 3aHXHMPHAA XaM KYYJAHHIIHWHNT XaKuKuft kuitmatu 130
BOJIbTIA TEHr. YAaWHUHT MKKaJAa X0JaTd ydyH acGo0HuHr HHCOUM
yaual XaTOJUId aHHKAAHCHH, Y/ IYallHUHT HKKH X0JaTH y4yH ac606-
HUHT Kypcartuwaapuiary QapKHH KaHaah TyUWYHTHDHI MYMKHH?

6 12- macana. AHuUKAHK Kaaccw 1,0 6YaraH  371€KTPOAMHAMHUK
BOJbLTMETp Wwkanacu 250 BoJbTra napaxaaanrad. 127 sa 220 BoJbT
KYUJaHUIL A2 BOJIbTMETPHHHI ¥/auyall XaTONUTH aHHMKJIAHCHH,

6.13- macana. Kyuaauuwr TpaHchOPMAaTOpHHUHT OGHpJAaMuK Ba

MKKH/IaMyu uyJaramaapu Teruwanda U, =35 kB Ba U, =0,1xB

KyuJauuwaapra My/akaananrad. Arap TpaHCGOpPMaTOPHUHT HKKH/1AM-
Y4 Yy FaMUra yaaHrad BoJbTMETp 95 B kyuaauuwnu KypcaTca,
GupJaaMuy uyJFaM_KHCMaJapHAard KyuY/aaHWIl Heya BOJbTra TEeHr’

6.14- Macaja. YsrapyBuaH TOK 33HXHPHUra 3JeKTPOMATHUT CHUCTe-
macuaary amnepmerp Ttpauchopmaunus kKoadpdpuunentn K,= 3005
6yaran Tok TpaHchopMaTopu opKaau yJaaurah. Ly ac6o6 yauaiiau-
raH HOMHMHAJ TOKHUHT KuiiMaTH 5 A, Ac6oGuuur 1wkasacu 100 Ta
6yaunmMara 6yaunrad. Tok TpaHcdopmatopuHu xHucobra OATdaH X0J-
Ja aMIIepMETPHUHT NOMMHHCH AHHKJAAHCHH.

6.15- macana. Homuwaa kyuaauuwu U, =150 B Ba HOMHHAA

HOM

TOkH / = OA 6yarad 3/1eKTPOAHHAMHK CHCTEManard BaTTMeTp

110M
Tpanchopmaunna kodppuunentn K, = 200 5 6yaran Tok TpaHcopMa-
TOpH opKaJn 6up (azaiu TOK 3aHKupura yJaanrad. ACOOOHUHT LKa-
Jacu 150 Ta 6yaunMara O6Ysanuran Batrmerprunr crtpesakacu 100
6V.unMara OypuaraH. 3aHXXHPHHUHT KYBBAaTH dHHKJAAHCHH.

6.16- Macama., Amnepmerp, BO/bTMETp Ba BaTTMeTp Tpanchopma-
uua Kosdpduuventd K, =4005 Oyaraw TOoK TpaHchopmaTopu Ba
TpaHcopMmauus koabduumenty K, ==300C/100 6yaran KyuJaHHL
TpancpopMaTopH opKaau Oup ¢asanaum ysrapyByaH TOK TapMOFHra
yaauran (1.53- pacm). AcGobaapHuHr KypcaTHILJAPH Ky#duaaruaapra
TEHr:

1=36A; U=650B; P=324Br.

3aHXKHUPHHUHT TOKH, KYUY/JaHWWH BA KyBBaru aHUKJAaHCHH.
6.17- Mmacaga. Toxk TpaHCOpMaTOPHUHUHT OHPJAMUM BAa UKKHAAM-
94 4yJFAMJApH Teruw.iya

Iluou= 600 A a /2Ho.\|:5 A #
TOK KyuJaapura MyJ/Ka.jjaaH- "‘1 7 IT 7
rai. Wkkuwiamuum uyaraura — Z Z .

yaauran amnepmeTtp 4 A TOK
KVUMHH KYypcaTca, TOK TpaHC-
GOpMATOPUHUHT JUHHA Uy~
FaMuaaH yTaéTraH TOK Heua
amnepra TeHr?

6.18- Macasna. Ksaprupana
HOMuHAN Kyynaunum U =

HOM

=220 B Ba HOMHHAI TOKH
], =9 A 6yaran 6up dasa-

HOM

A4 CYETYMK  YpHATHAraH. 1.53- pacw,
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CyE€TUMKHHHT  WYUTYacHAary €sys
Wh 6y#ivya YHWHT HOMHHAEJ] AOHMHICH
aHWKJAaHCHH, 1| KBT-C AMCKHHHT
1280 mapta aMaHuWvra Tewr.
6.19- macana. Bup dasaau cuér-
7 YUKHM Tekwupuw yuyH 1.54-pacmaa-
ru cxema Oyf#nya BaTrMeTp yJaHAM,
Bup MuHYT naBoMHIa CYETYMKHHHL
o> l . Aucky 42 mapra a#snanuau, 6yHaa Bart-
TMeTpHUHT K¥pcaTuwn 100 Br, Cyér-
yuKk HOMHUHAA gouMuiicu C = 1440 Bt

1.54- pacm, cex/ain. CUBTUHKHUHT XAKUKHEH LOU-
muiich C,, Huc6uit xatocu X, aHMK-
JIAHCHH,

6.20- macana. daekTp EépuTHll 3aHxupura 6up (azaaum akTuB
3Heprus cuyétuuru ypHatuarau. Lllyuryacugaru €3ys 6Gyiimua 1 kBr-
coat aucknuur 400 mapra alnaHuwura Teur. Arap 5 MUHYT AaBO-
MHAA CYETUMKHHMHT AMCkH 200 mapTa aiinanran 6yaca, EpHTHIL KYB-
BaTHHUHI MHKAOPH aHHKJIAHCHH.

6.21- macana. 3aBon uexuna 6up ¢dasanu aKTHB HEprus CUET-
yury ypHatuarad. Kanaaiaup Bakt muuaa cuéryux aucku 10C0 map-
Ta avwnadau. CuéruyuknuHr aowMuiich 1440 Bt c/aiin ra teur. Ana
Wy BaKT M9MBA LeX capd KuaraH 3HepPrua KWJAO0BATT- COATAA AHHK-
JaHCHH.

7-BOB. TPAHC®OPMATOPJIAP

7.1- macana. Bup dasaau TpaHCHOPMATOPHUHT MaKCUMaa MATHUT
OKMMH P =12 . 107 Bé.

Uyaramaapuuudr ypamaap coHu reruumanda w, = 1000 Ba w, =
=100. Arap TapMoK TOKMHUHTI uvactotacH /= 50 'u G¥.ca, TpaHc-
$opvaTOPHHHr GuUpJaMuy Ba HKKHUJaMUH UY/FaMAapHAd MarHuT OKWM
MHAYKLUSAIAraH 9JEKTP IOPUTYBUM K#4 MHKLOPJapu Ba TpaHcdop-
MaToOpHUHr Tpauchopmanus Kod3hPHHIHEHTH aHUKIAHCHH,

7.2-macana. Tyaa gyssatn S, =2 kBA Gyaran Tpanchopmarop

4yNFaMJADHHUHT KyuJdaHHIAapu Ternwanus U, = 800 B, U, =

=100 B. TpanchopMaTOpHUHT MAKCAMAA MATHHT OkuMi P, =22,5X

% 107" B6. Bupaamun Ba MKKHAAavuH 4YJAraMAapHHHT HOMHHAJA TOK-
Aapy, ypaMaap CoHd Ba Tyaa KapLIMIAHUKIAPH AHUKJIAHIHH.

7.3- macana. Kyn uyaramaun tpanchopmaropuuur 220 B ra mya-
Kaananrad OupJaaMud yyJaFavuHuHr ¥pamaap coud @,=1100. HMkku-
JaMyd uyJaramJgappaad Teruwauua 6 B, 24 B Ba 120 B kyuaannw.aap
oaunany. Uy yyaraMmaapuuur ypamaap COHH aHHUK/IAHCHH.

7 4-macana. TapMoK KyumaHUIUM HKKHUTa TpaHcdopmaTop €paa-
muaa 3000 soabTaan 400 BoabTraua, cyurpa 400 BonbTaas 4) BOJBLT-
raua nacaiitupuaiau Tpaucopmatopaapuuur Qoinasu uw Kod3Ppdu-
uveHraapu teruiwaa 1,=0,85 Ba 7, = 0,6. Mkkunuu 1pancpopma-
TOPAAH HCTEBMOJ KHAMHAETraH axTue KyeBaT P =5,1 kBt 6yica,
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OupHHuM TPaHCHOPMATOPHHUHF KHPHLI TOMOHHMAArM aKTUB KYBBaT
AHUKJAHCHH.

7.5-macana TM-100/19 Ttunuparn yu dasain Tpanchopmarop-
HHHP Nacnopriaad KyWWAardn TeXHHKABUH MabAyMOTJap KYypCaTHAraH:
Homunuaan Ttyaa xyseatn S = 100 kBA, wkopu KyusaHuluu
o= 10 kB;

nactku Kywirawnwu U, =0,4 kB;

CainT ulJaarauiard KyBpaT MCPOdM (HOCMHWHAA Kyd4aaHRWAA) Pi=
365 BT

KHCKa TyTtawysaaru kyssaT ucpopu P, . =1970 Br;

KHCKa TyTawys Kyunauuwu U, . =4,0% (HOMHHAI Ky4Y/aaHHWIrE
HUCOaTaH);

yyJraMmnapiu 6MpuKkTHpHW yeyau Y/Y, — 12,

Kyiinaarunap aHMKJAHCHH:

1. Tpancdopmaunsa ko3@putnentu K;

9. BupaamMuy Ba MKKMJIAMYM Yy.aramanapnaru HOMHHAJ TOKJap;

3. TparcdopmaTtop caaT uwaarasia pasa yyaraMaapHHHHT KHC-
Majapuiard Ky4JaHuiu;

4. Tpancdopmatop 4yJFaMAapUHHHT HOMHHAA TOKMrA TYFpH KeJ-
raH aKTHB KaplIHJHKJapH;

5. TpaucchopmatopHuHF KyBBaT ko3dduuuentu cos ¢, =0,8 6y-
AN6G (IOKJAHWIL AaKTHB-WHAYKTHB XapakTepra sra), lokJai ko3agdu-
uuentn §=0,25; 0,5; 0,75 Ba | 6yaranaaru ¢oitnanu uw KO3phuLH-
eHTAAapH;

6. Kyssar ko3dduunentn cose, = 0,8 6Yan6, OKNAHHIL HOMHU-
Haa 6yarauga (B = 1) xyunaunw AU HpHr y3rapuuiu.

Macanannur eunanwu.

1. Tpanchopmauus k03QPuuHenTH

U
K=

oM

U

IHOM B — 25
U2Ho.\| 0r4

2. Yyaramaapparu TOK.1ap

[ Swew 100 g0,
lnom '/‘5_ Uluom V"_ 10 4 ?
Swow 100

l2uo.\| = Vd_ U?uou_- V 50'4 == 144,5A.

3. Tpanchopmarop caat Hwaaraina ¢dasa uyraMJapHHHHT KliC-
ManapHiaru KyuJauul:

Utvon 10 000 A
Uop= VF = Vr = 5788 B;
Uznon 400
Uzoq: = Vﬂ,j—l = V_d_ =231 B.

4, YUyaraM/JapHUHT aKkTus KapLWHJAHMK/IApH,
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TpanchopMaTOpHUHF KHCKA TyTallysB NafTHZACH KYB3aT ucpodH
HKKaNa YyJAFAMJApHUHC KYBBAT ucpoqmapu ﬁnruunucnra TEHF:
PI\'.T. = 3]'1 mow + 3 r2 2H0\l
Kucka tyramys Taxpubacu BaKTHOa 4yAFAMJAAPAAH HOMHHAJA TOK
oKu6 ytaau. LLyHuur yuys
3er -1}, =38:r,-1I2

KoM 2 2noM *
Y Xoama Gupaamuu 4yJaFaM yuyH
P
3 r I\.T./2’ 6yHﬂaH rl_ﬁ

lHoM

lua\( =

Jlewmax,

1970 1370
r,= = =9,83 Om.
17 2.3.578  200,4 30

Hkkunamun uyaram yqu 3ca

P
_ _ K.T.
3- r Ifuou K.T. /2, 6YH113H Ty = m.
2HOM
1970 1970

Hemak, r, = 531445 = oaome — 0,0157 Om.

UyAraMAapHHHT 3JEKTP KApPLWHWJWTH TeéMneparypara GOFJIHK GV-
Au6, TpanchopMaTop caAT MINJAIIAAH HOMHHAJ IOKJAHWIIrA YTraHaa
y3rapanu.

5. TpancpopmaTopHUHT IOKOPHAA KYpcatuaraH KyesaT ko3ddwu-
HMEHTH Ba IOKJAHHII KO3(hduuuentIapura moc poinaiu uw Ko3d-
duuueHTAapyH KyAuaaruua aBHKJAHAOM:

.
3+ Syou” COSO.

= ﬁ-SHOMCOS ¢2+pn+'p‘2Ph T,
N 0,25-100-103-0,8 — 0.9790:
0,257 0.95.100-10 - 0,8 + 365 + 0,252 - 1970 " '

0,50 - 100 - 103.0,8
Mo s6 = . . - —_ 0,9760;
, 0,50-100 - 103 - 0,8 + 365 + 0,50% - 1970

. . 103 -
P 0,75 . 100 - 103 - 0,8 —0,9760;
20,75 100 - 103 - 0,8+365--0,752 - 1970

. 0-103.0
7 o= L-100- 10 0.8 =0,9716.
’ 1-.100-103-0,8 4 365 + 12- 1970
Oanatna, TpancopmaTop uyJaraMJapuAard KyBsaT ucpodu Ou.aaw

TnyaaT y3akaard KyBBaT HCPO(PH TEeHTJAWraHAATH IOKJAAHUW KO3(D-
duuueHTHAa TPaHCHOPMATOPHUHT GOAAAIH HII KOIPDHUMEHTH MAK-
cuMaa 6yaanu:

2 —

PP, =P,

¥ x0a4a u3/1aHAETraH ONTHMAJ IOKJAHUIU KO3DPPUUUEHTH:

B= l/ 19:0~V01852 0,43.
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6. IOknannm nomuHaa 6yaranna [f=1 Ba /= /,,) Kyusanuu
AU HunHr yarapumn Kyiugarn ¢opMmy.aa OuJaH aHUKNAHAIM:

AU% = 8(U,cos o, + U, - sing,).

By epaa U, Ba U, xuCKa TyTallyB KyuJaHUIIKHMHF aKTHB Ba pe-
aKTHB TalIKUJ 3TYBYHJApH XHcobJaHaau. YJaap Ky#uaaruiya aHuK=-
JIaHalH:
F 1970
U,=—7-100=——-100=1,97%;
N 100000 %

HOM

U, =V U+ U=V T 11,07 = 491%
AU% =U,-cose, + U, sing,; =1,97- 0,84 491-0,6 =4,52%.

7.6- macana. YyaramaapuuuHr yaanuw cxemacn Y/Y 6yaran yu
¢aszaau TpaHchopMaTop OGupJaMUM YYJAFAMUHMHT JHHMA KYUYJAHHIIW
U,,=380 B, nkkuaamuu uyaram JAuHua kyuaanumu U, =220 B.

TpancdopMatop 4y IFaMAapUHUHT yaaHuw cxemanapu: 1. A/A. 2. Y AL

/Y. 6yaranga, MKKWIamMyd 4YJAFAMHHHT JIMHUS KYdJaHUWAapH
aHUK.JAHCHH.

7.7- macana. Kataaorpa TM -40/10 Tunaaru yu ¢asaau TpaHc-
dopmatopra oMl KyHuiaru TeXHHKaBHA MabJayMoTiap 60p:

HOMUHAJ TyJa KyBBAaTH S,,, =40 kB : A;

GupaMuH YYAFAMHHHHT HOMMHAJ Ky4JaHHWH Uy, = 10 kB: nk-
KH1aMYH YYAFAMHHHHT HOMHHAJ Kyuaauun Us,, =0,4 kB; caat
nuaaranaaru KyssaTt ucpopu P, = 190 Br; Kxucka tyramysnaru KyB-
Bar ucpopu P, =880 Bt xucka Ttyrawys kyusawuwu U =
=4,5%:;

YyAFAMAAPHHHHT GHPUKTHPH/IMLI CXxemack Ba rpynmack Y/A —11;

KyBBar Ko3dduuuentu cos e, =0,8.

Ky#iinparnaap aHMKJIaHCHH:

1. IOkaaunmnap Hovuuaaura Hucbatan 120, 100, 75, 50 Ba 25%
ra TeHr OYJ/raHia MKKHAaMuu 4yAFaM YUJapuaard Ky4JaHuI.

U, = [ (B) Gornanum uu3HACHH.

2. Ywa okaanuwapaa TpaHCGOpPMATOPHUHT QoHaany um Ko3g-
(uLMeHTH aHHX/NAHCHH, 7= [ () OOFJAHHII YHU3H/ICHH.

7.8-Macana. 1.55-pacMaa kypcaTHaraH aBTOTPaHC(OPMATOPHHUHT
KHPHII TOMOHMAArW kyuaanuw {/, =220 B. Uukuw TOMOHHAArH
kyunauum U, =120 B, Bupnamuu uyaramHuHr ypam/ap COHH w,=—
= 660.

Ky#funaruaap aHuK/JaHCHH:

1. MkxunaMuu uyJFaMHHHT ypaMJap COHH — Ws;

2. 1 Ba 2 HyKranap opacvaard Ky4Y/NaHUWHHUHT HUMAara TEHTJIHTH;

3. Kyunauuw U, =40 B Ba 180 B 6¥aranna ukxkusamMuu wyaram-
HUHT Y¥pamJaap coHu xamna / Ba 2 HYKTaJap OpacHary Kyu4JsaHWLI.

7.9- macana. Bupaamuu uyaramu U; = 220 B xyuaawuuira Mmy.j-
KAaJJIaHraH aBTOTPAHCPOPMATOPHHHT ypamaap conu w; = 880. Hk-
kuaamun yyaramaad 110 B; 55 B; 36 B; 12 B kyunawum oaxil
YYYH HeuaHnuM ypamJapLaH CYHF YHKKHY/NAD YMKApULI Kepak?
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7.10-macana. Tok Tpanchopvaropu-
HUHC OGHPAAMYH BA HKKHIAMYHM YyJram/a-
pu Teruwauda /4 =600 A Ba [, —
=5 A TOK KyuJaapura MYyJ/KaJaaHraH.

BupsiaMun Ba HMKKHJAAMYM uyaraM/ap-
HUHT MarHHTJOBYH KyusJapu Teur 6yaca,
MKKAaMU{H UYyJAFAMHUHT ypam.iap COHH
aHUKJAGHCHH.

7.11- macana. AsroTpanchopMaTOpPHUHT
rokaanuw Toku 10 A (1.55- pacm). Bupaam-
U4 YYJAFAMHHHT YpamJaap COHM HKKHHYH-
CHlaH WKKW MapTa karra 6y.aca, /, Ba /[,

1,55- pacm, TOKJNAPp aHWKJAAHCHH,

7.12-macana. AstoTpaHchopMaTop 4yJa-
FAMJIAPUHUHT YpamJaap COHH Ternwanuya @, = 1520 Ba w, — 600 6y-
au6 (1.55- pacm), kyuaanuwu U =380 B 6yaran §arapysuan TOK
TapMorFura yaaurad. fOkaanum gapwuaurd 500 Om 6yaca, /,, /, Ba
[y TOKNAD AHUKNAHCHH.

8-5 0 5. ACHHXPOH MAULUIMHAJIAP

8.1- macana. Cratop uyaramaapu ontH Kyt6au GYAraH acHiuXpoH
ABUraTelb POTOPHHUHr cupnanuwu S==004. TapmMoK Kyu.aaHuuu-
HUHT yactotacH [ =50 I'l. POTOpPHHUHT alfinaHuwl Te3/JUrm aHUKNaH-
CHH.

8.2- macana. AcCHHXPOH ABHraTe. b aiJaHyBYH MArHUT MaiaAOHH-
HUHT aiiaHum Tedauru n, = 10.0 aia'mud. CupnaHnw.aap KuiiMartu
S=1;0; —0,5; —1 6yaranaa pOTOPHHHI Te3JUTHHH aHMKAAWT Ba
OJIMHraH KHAMATAAPHUHT (PU3HK MABHOCHHW TYLIyHTUpub GepUHT.

8.3-Macagna. Yu (pasany KucKa TyTawraH poOTOD.1H ACHHXPOH ABH-
faTeaH:dHT CTAaTO) uyaramJaapuaad yraérran tok 10,6 A, TApMOKHUHT
$asa wyuyaaunn Uy, =122) B 6§rania ncrebvo1 KHAaiuran KyB-
patu P, = 355 kBr. Arap asurareanndr ykaarn ¢0.11a74 KYBBAaTH
P, =3 kBt Gyaca, apuraresduHr ¢oinaan ww ko3 PPuUHEHTH Ba
KyBBaT KO3Gb{PULMEHTH HMUMAra Tenr?

NaoBanan ABUTATENHUHT THNH dHHKJIAHCHH.

8.4- macana. 4A160S6Y3 Tunaaru yu $asaad wuCKa TyTauwirad
POTOP/A aCH'(XPOH ABHraTeab IOPruU3vil MOMEHTHHMHT HOMHHAA MO-
MedTra nucbard 1,2 6y1u6 oksaHuuu Tyaa (kovuuaa) O6jyarau asa
WIyHAA#H ABKHraTeNHH TAPMOK Kyusanuuiv 5 Ba 1U% kamafranaa iop-
TU3AW MYyMKHHMH?

Euvmi. ACHHXPOH ABHTaTeIHHUHI AAJIAHTHPYBYH MOMEHTH

_ 9 rg'S
M-—cUl——? P
rg+ x5S

dopmynanan kYypuHu6 TypuOAHKH, HNBUraTeHHHr aUJIaHTHDYBYH MO-
MEHTH TAPMOK KYyUJaHWLWIMHUHT KBAAPATHra mpomopLHOHA.
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Arap Tapmox Kyunauuwu 5% ra xawmaiica, U, = 0,95 - U, 6yau6,
y X0Js1a ai/NaHTHPYBYH MOMVEHT

M = (O,QSUI)‘ éKH

’

=0,9.

M
MHD\!
Kyunannin novunan G6yaraunaru (awvuu U, = U,,,) 0oprusuw mMo-
MeHTH M, =1,2M,,,. ¥ xosa1a TapMOK KyuJasuuwu 5% ra kamafi-
raHjard Ioprusuul MOMEeHTH

M:o =09M,;=09-12 - M, = ]»OBMHDM'

Jlemak, GynAail WapOUTAA ABUTATeNHUHT IOPTH3HW MOMEHTH YHHUHT
HOMHHA/ MOMEHTHAAH KarTa 6Yanb6, Tysaa Harpyska O6usan uwaal
oJanu.

Arap Tapmok kyuaauumu 10% ra xavaiu6, Uy = 0,90, uu tau-
KHWJ 3T1Ca, ai/IaH THPYBYH MOMEHT

M” =10,9U,)2.
Eku wy xyunaHdimaard i0pru3uul MOMEHTH
Mo=081M,=0,81+1,2. M, =0972M,,,.

Jlemak, TapMOK Kyu/JAHUIIKM HOMHHaara Huc6atan 109% kamaii-
FAH[a ABUTATEJHHHT IOPCHU3HII MOMEHTH HOMWHAJ MOMEHTIAaH KMYHK.
ByHnai waponTaa nBuraTenHd HOMHHAJA HArpyska OusadH OPrusué
6y/imainu.

OHAM ABUraTe/NHH HOMHMHA/ HAarpy3ka OM/AaH IOPFU3MLI  MYMKHH
+OYAran KyulaHHIIHWHT Yerapa Knii»aTHHH anukaaimMus. By joprusumw
" MOMEHTHHHWHI HOMHHAJA MOMeHTAArW yayuu § Gu/aH XapakrepJananu:

Mon 4 Mion -
p= I/M . =l/ om — F T|.72=V0’833=0'913'

10 1HOM

Hewmax, npurarenuu tapmox kyuaaupud U, =0,913U,,,, raua na-
caiiraHia XaM IOpru3ull MYMKHH.

Mo
A/’HD.\!
TapMOK KyuraHuwuhuur AU% = (1 —0,913) - 100 =28,7% raua na-
cainuyra pyxcar 3THaALH.

8.5-macana. Karaaor OG6viinua 4A112M2V3, 4A132M3Y3 Ba
4A160S2Y3 tunaaru yu (pasaju KHUCKa TyTallraH poOTOPJH aCHHXPOH
ABMTaTe/1ap IOPru3ulll MOMEHT/IaPHHHHT HOMHMHAJ MOMEHT/Ap!a HUC-
Gataapu 2; 1,7 Ba 1,4 uu 1awkua 3taad. AHa Wy JABHraTeanapiiu
IOPrU3yil MYMKWH OYATraH TapMOK KYY/NAHHIUWHMHC MacaHHIlu MYM-
KHH 6yaraH uerapa KuiiMaT/Japy MPOLEHTAA aHHUKJAHCHH.

8.6- macana. Huma yuyH Kucka TyTawras poTOPJH aCHHXPOH ABH-
raTeanapHu IOPrusMiiza PoOTOPAA KATTA TOK XOCHA 6yaca Xam ABH-
FaTeNHHHT OPTU3HL MOMEHTH KHYUK OYHIIMUHMHT (PU3HK MabHOCH-
HH TYWYHTHPHUO GEPHHT.

8.7- macana. 4A18054¥Y3 rtunparu yu ¢asaau KHCKa TyTaw-
TaH pOTOPJIM ACHHXPOH J[BHIAT@JHWHT CTAaTOp YYJFAMAApH [0/1y3
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cxemana OMpuUKTUPUAHG, yactotacH f =560 Tu, Jsunna kyusaunwu
{/,=238) B 6yarau yuy asaan TOk TapMOFura yaawras. [lBuraten-
HUHT MacrnopTHia KYH#HAarH HOMHHAaA MabJAyMoOT.iap Gepu/rad: /Bu-
raTenHuHr yKuanard doinanu Kyesar P, =22 kBr. Potopuuur aiina-
HUII Te3MMTH 7, = 1470 aft/mun. doitaanu vw KOIPDPUUHEHTH 70, =
= 0,9, crarop 3anxupuaard xysBaT ko3dduuuentd cosp, =0,9.
Kyr6sap conn — 4. Makciman Ba IOPrU3MII MOMEHTHUHT HOMHHAJ
MOMEHTra Huc6artaapu 2,3; 1,4. IOprusuiml TOKMHHHT HOMHHAA TOKKa
uucbatu 6.5

KyfAunaruaap aHUKJAAHCHH:

1. POTOpHHHT HOMHHA/ CHPIaHMIUK.

2. suraTte/HHHr HOMHUHAJ, IOPTH3MLI Ba MakCHUMaja alJaauTHpPYB-
YH MOMEHTJAPH.

3. JlsuraTe/HHHT TAPMOKIAAH HCTeBMOJ KHJIAAWraH KyBBaTH.

4, JlpuraTe/HHHI HOMMHAJ Ba IOPTH3HII TOKJADH.

5. Tapmox kyunaanuwn 10 Ba 209% ra nacafiranga loprusiw Mo-
MEHTH B2 TOKHHWHT KHAMAarTAapHHH aHHKAA0 [ABUraTeJHHHT HUIUra
XyJaoca GepHHr.

Eyuw. [IsuraressuHr Kyrt6.aap couu 4 ta 6yaranna, Kyt KyT6-
JAap COHM p =2 Oyaaau. Y xo.4a ctatopjarH ailaHyB4aH MAarHuT
Ma#IOHWHHHT CHHXPOH Te3JIUTH

n, =§0};—f - Q%‘—)= 1500 aita/MuH.

POTOPHHHT CHpPNAHHILK

S u—=n _ 1500 — 1470
n 1500
HomuHas aitlaHTHPYBUM MOMEHTH

= 0,02,

PHOM 22
Mgy = 9550 - 22 — 9550 - —— =143 H . m.
1470

g
}Oprusmn MOMEHTH
My=14-My,=1,4-143-=2002 H - m.

Makcuman ailaHTHPYBYH MOMEHTH

Mmax = 213 * Muou = = 2a3 . 143:328,9 H - M.
ﬂBHraTeﬂHHHr IJMEKTP TApPMOFHAAH HCTEBMOJ KHAAAHTaH KyBBaTH
p,="uow _ 22 _ 94 44 yBr.

Tuonm 0,9
DJEeKTp TapMOFUAAH KAy KuAaAWTaH HOMHHAI TOKH
P 22
lyou= —= = — =71,43 A.
Vs Ulno.w " Myou * 05 10w V3. 0,22-09-09

Jpurarejans opruasuwl nafTHAA rapMokKaaH Kabya KuJaaaurad
TOKH
Iy =6,5/400=6,5 - 71,43 =1464,3 A.
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Tapmor kyunaudwu 109 ra nacafiraniaru ABHTaTeNHUHT 10pPFH-
3HIl MOMEHTH Ba TOKHU. ACHUHXPOH NBUrAaTENHMHI ARNAHTUPYBUHM MO-
MEHTH TapMOK KYYJaHWIWMHUHT KBalApaTHra nponopunonan. Arap
TapMoK Kyuaauwuwu 109 ra nacaica, y 0,9U;,,, ra Teur 6y.aaau.
Y xoana afinaHTHpYyBYN MOMeHT HOMHHaara Hucbartan (0,9)* = 0,81
HH Tawkua aragn. Ly KyuaaHuiwnard Oprusuil MOMEHTH

Mo =0,81 - M, =0,81 - 20,2 = 162,1 H « m.

IOprusuil TOKMRY KyYNaHHIIHHHT GUPUHYM Japaxacura npomnop-
1l1oHan ne6 TaxMHHAH KyAuaaruda xucob.am MYMKHH.

[o=0,9-1,=09 4643 =418 A.

TapmoK Kyuaauuwu 209% ra nacaliranaaru ABHTaTeNHHHT IOPru-
34 MOMEHTH Ba TokW. Bynna Tapmog kyuaauuwu 0,8U,,,, ra Teur
6yau6, alNaHTUPYBUH MOMEHT HomuHaa MomeHTHuur (0,8)? = 0,64
KHCMUHY Tawkua 9taau. Uy xyunawvmaary 0pru3uil MOMEHTH

Mo=064- M, =0,64-2002=128 H - u.
Ly xy4snanuiugard ABHraTeNHHHT IOPrH3HII TOKH
lo=08-7,=08"464,3=2371,5 A.

Xyaoca. Tapmox kyunauuwu 109 ra nacaéiranpa, M, > My,
GyJranuial ABMTaTeNHH HOMMHA/A HAarpy3kasa IOpPru3uill MyMKHH,

Awmmo tapmoK kyuaandwn 20% ra nacadranma M, < M,,, 6yau6,
IBHraTe/lJHH HOMHMHA/ HAarpys3kaaa woprusub 6yamadau.

8.8-macana. Portopuusr ainauuw Tesankaapu: 2945; 1480; 985;
735 pa 600 afin/vmuHnan 6yaran yq ¢daszaau xMcKa TyTaluraH poTop-
JH aCHHXPOH [JBUraTeAHMHI HOMHHAJA aiWJaHTHPYBUH MOMEHT/IApH
moc xoana: 178,43; 355; 333,5; 715; 875,8 H - M. [lBuratennapHuHr
KYBBaTH Ba THNHM AHUKJAHCHH.

8.9- macana. 4A200M6Y3 rtunaard yu asasd KHCKa TyTaul-
raH POTOP/AM 3CHHXPOH ABMIaTEJHWHT PITOPH HOMHHAA HATpy3kala
Rouow =975 aliI/MHUH Tessiuk OuaaH aiinanMoKaa. Mauba kyunanumu-
HUHT yacToTacH f, = 80 I'u. [suratenunHr xy®dT xyTbaap coHu p,
CHHXDOH Te3JIHTH fl,,,, BA HOMHHAJA CUPNaHuWH S, AaHUKJ3HCHH.
Wynunraex, cupnawviw S=05% 6yarauna ABHrate.s poTOpHAa
XocHua OFAran 37eKkTp IOPHTYBYM KYUHHHT 4YacTOTacH f, aHHKJAH-
CHH.

8.10- macana. 4A160S2Y3 tunuapary yu (pasanum KUCKa TyTalraH
pPOTOP/IH ACHHXPOH NBurateJb yu (asaiu TOK TapMOFHra YJaHTaH.
Poropunur cupnauuwmu 2% Ba 6% ra Tewr OYAranaa, pOTOPHHHT
afjjanuw 6ypuaxk Te3/HrH w, AHWKAAHCHH.

8.11- Macana. Kyn Te3quk/an acCHHXPOH ABHTATeJHHHT CTATOP uy.l-
FAMJIApHHM KaliTa yJaaHraHna, YHHHr Xy®bT KyTOaapH cOHM 2 MmapTa
opTaH. AflnaHysuaH MarHWT MaiilOHHHHHT Ba DPOTOPHHHHL aiJaHul
Te3UrH KaHaall y3rapaau?

8.12- macana. Homuwnan kysBath P,,, = 37 kBt 6yaran 4A250
S8Y3 Tunuaarn yu dousanm KWckKa TyTawraH poTOpJH aCHHXPOH ABH-
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rarejap POTOPHHHHL HOMHHAJ ANJAHHII TE3JUTH Myyq, = 730 aia/MuH,
KYBBAT KO3(PUIHMEHTH COS @40y = 0,83, doiinanu um xozpduunenta
Moy = 0,9, HOMHHAA Kyusandwn U,y = 220/380 B. JlsuraTeAnunr
HOMHMHan Harpyskala TAPMOKAAH HCTeBMOJ KHJAaAHCaH KYBBATH Py,
HOMHWHAJ alNAHTHPYBYH MOMEHTH M,,,, WYHUHTAEK CTaTOp 4yJraM-
Aapu yubypuaxk Ba 10/4Y3 CxemMacua y.JaHTaHAa CTaTopAard HOMH-
HaJa TOK aHMKJAAHCHH.

8.13-macana. Yu ¢asaiu KucKa TyTawrad pOTOPAH AaCHHXPOH
LBHTATE/HHHT KaTanoraa GepuaraH MabJAyMOTJapH KyHudarvua:

Homunan KyBBatuH Pyo, =90 KBT; pOTOPHMHI HOMHHAA aii/aHHKIL
TE3JINTH Mgyoy = 1480 afta/MHH; HOMHMHAA Kyuaaudwn U,,,= 22),;380 B;
Goinarm U KOIDDHULUUMEHTH 7,0, = 0,93; KyBBaT KO3PDHUMEHTH
COS 9 1uow = 0,913 MaKcHMa/ Ba IOPrU3HIN MOMEHT/JADHHUHT HOMHHAJ
MoMeHTra Hucbartaapu 2,3; 1,2;

IOprusum TOKHHHHT HOMMHAJ TOKKa HucbaTu 7.

Ky#iunarunap aHWUK/JaHCHH:

1. CHUHXDOH T@3JHK H,uon BA HOMHHAJA CHLOAHHIL Syou;

2. JIpuraTe IHUHI HOMHHAJ, IOPrU3HLI BAa MAaKCHMaJ aifaHTHPYBUH
MOMEHTapu;

3. Cratop uyaramaapu ioaay3 Ba yubypyak CxeMaja yJaHrauja
ABUTaTeJHHHT HOMMWHAJ Ba IOPTH3HUI TOK/ApH;

4. UnoBanaH ABHraTe/NHHHT THIH.

8.14- macana. Homunaa kyBBatH Pw=11 kBt 6yaran 4A160
M8Y3 tunuaard yu ¢asaad KHCKa TyTallFaH pOTOPJAH AaCHHXPOH
ABHTaTe/b DOTOPHHHUHI afNaHULI TE3JHMMH Moy = 730 afia/MuH. Mak-
CHMaJ Ba IOPry3dul MOMEHT/NAPDHHMUHI HOMWHAJ MOMeHTra HHuc6at/a-
pu 2,2; 1,4.

Kyituaaruaap aHHK/JIaHCHH:

1. JlBuraTe/IHHHr HOMHHA/ IOPTH3HII Ba MaKCHMaJa aillaHTHPYBYH
MOMEHT/1apH.

2. Tapmog kyunaanumm 10% ra pa 20% ra nacairanga IABura-
TeJHUHI IOPrd3Ull MOMEHTAaPHHH AHHUK/A0, YHHHT HIUJAWKM XaKHAA
xyaoca GepHHT.

Dy Xoama apHratensu Tyna Ba ApHM Harpyska GuJaH 0Prusud
1060pHIL MY NMKHHMH?

8.15- macana. Homunasn KyBBatTH Puow =45 kBt 6yaran 4A200L
4¥3 tunuaarn yu ¢asand KMCKa TyTalIraH POTOPJAH AaCHHX[POH ABH-
rateab y4 asaj¥ TOK TapMOFMra yJaHrad. [lBurateJHuHr ¢ofinand
MW KOIDPHUHEHTH won = 0,905. [lBuratesnuur xyeBBat ucpodbu AP
Ba 8§ coaT uw gaBOMHA ABWUraTeJHHUHC Heya CYMJHK 3Heprus capog-
Jawn avnkJaaHcuH (1 kBr-coat — 4 tudiun Typaan).

8.16- macana. Homuran KysBaTH Pyow=132 kBt O0yarau
4A280M2¥Y 3 tunuaaru yu ¢asanu KuckKa TyTalrad POTOPJH dCHHX=
POH aBurareab, JuHHA Kyunauumu U, =380 B 6yarau yu (pasanu
TOK TApMOFMra loJay3 cxemana yJaanrad. Crarop yy/AramJaapuAdd
fraétran ToK [juom =247 A. [eurate/HHHr ¢ofgann um  Kodpdpu-
uuentd 1 =0,9{5. [IBUrareqHuur TapMOKAAH HCTebMOJ KHJIAETraH
KyBBaTH P, Ba KYBBaT KO3(P(dHULLHEHTH COS ¢, AHHKJAHCHH.

8.17- macana, dasa poTopaH AaCHHXPOH JBHUraTeAAap HOPru3ull
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TOKHHMHT KHUYMK, IOPrU3ULI MOMEHTHHHHI 3Ca KaTTa OyAuUIMHH yy-
IWYyHrupH6 Oepuur.
8.18- macasa. Homunan Kyssataapu P/ =05 «kBr, AP’

<NQM =
=1 kBt 6yaran 6up ¢as3anu acHHXPOH ABUraTeA]ap 4acToTacH f =

=50 lu, ¢asa kyunanwwn U, =220 B 6yaran §3rapysuan ToK
tapMoFura yaaurad JlBurartensiapHuHr KysBaT Ko3ddduuueHTaapH
Teruwanya cos o, =07; cos ¢,  =09.

JBuratensapiaad yTaéTrad TOKJAp Ba YJAPDHUHT peaxkTHB, TyJaa
KyBBaTJAapH aHHKJIAHCHH.

8.19-macana. llexra ypuaruarau yu (asaas acCHHXPOH JABura-
TENNaPHHHT HCTEBMOJ KHJAaAuraH YyMyMuil akTHB KyBBaTH P,, =
== 300 kB, kyunaunuwn U, =380 B Ba gysBar ko3dpduuneHTIapu-
HHUHT YpTaua KuiMati cospy, = 0,7. EpUTrHa 1aMnanapHuur ucren-
MOJI KWJAaAuraH yMyMHi KyBBaTH Pép=20 kB3Tt. LlexHUHr KyBBatT
koapduunentnau 0,95 rauya owMpuw yuyH KoHjpeHcaTopaap Oara-
pesicuan Goifinananvn TaBCHA 3TUIANH.

Ky#unarnaap aHMK1aHCHH,

1. KonaedcaTopaap ypHaTh/iMacoaH aBBalrd UeX Harpy3kaaapu-
HUHT YMYMUH KyBBaTH -— P,.

2. Konaencatopaap 6atapesiCHHHHI CHFUMH — C.

3. Konaencaropaap 6aTapesacu ypHaTHAMAcAaH aBBa/ll Ba Ypua-
THATAaRAAH CYHT JMHWA cumaapuaard [, Ba [/, TOK.Aap.

Eunwi. Kounaeucatopsap GaTapescH YpHaTH.IMAC1aH aBBAATH yMy -«
MHHA aKTHB KYyBBat:

P, = P,, + Py =300 + 20 = 320 kBr.
PeaktuB KyBBaT:
Qi =P, - tgo,,=3"0-1=2300 xBAp (tg¢,,=1).

COS 9, HU aHUKAAW YuyH, tgP, HH TONAMH3:

5. — Qi __300 N 734
tg ¢4 P 32)—0.938,y BaKTAa Cos ¢, = ,734;

cos 9, = 0,95 6yaranna tgp, = 0,328,

2. Kepakau xoHaeucaropaap GaTtapesCHHUHT CHFUMU:

— . (0,938 — 0.328) - 100 _
C = Pitge,—tg P2) __ 300 - (0.938 — 0,328) - 1 4.107° .
w- U2 314 - 3802 )
3. Jluuust cumaapuaarn roxkaap: /
P, 320 - 10 :
[, = — 1 = — =663, 17A,
Up * €OS9, V' 3-380-0,734
320. 103
l, = — P, _—— 2 lOv —512,4 A.
V3. Upn-0s93 } 3-380-0,95
5—€080 (]
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9- 0B CHHXPOH MAUIHHAJIAP

9.1-macana. TapMokkKa GepaéTraH TOKHHHHT yactotacH f= 50 [y
BA KyT6aapuHuHr COHM 30 Ta 6§.iraH reHepaTop POTOPHHHHT, ABHH
MarHUT MAaWAOHHHHHT AANAHMII Te3JHTH HHMAra TeHr?

9.2- macaaa. Kpacnospck, Casno-lllywenck, Porys Ba Hypek
F'MAPOCTAHUMANADUIAATH CHHXPOH TreHepaTOPJapHHHT CTAaTOP YYJFaM-
AapHAa HHAYKUMAJNAHAETTAaH 3JEKTP IOPHUTYBYH KYYHHMHI 4aCTOTacH
f=230Tu, potopaapuuuur anaawuw Tedauxaapu: 99, 112, 167,
200 aita/mun. 2Kydrt KyT6.a1ap COHHHM Ba yJaap opacHaaru QapkHu
AHWKJAAHT.

9.3-macana. XKydr KyT6NapHHHHT COHH p =4, DPOTOPHHMHT HO-
MHHAN aRNaHHLI Te3JTHrH Myow = 1800 afin/mun Gyaran y3rapysuan
TOK FEHepaTOPHHUHI CTaTOp 4yJ/FaMJapuaard Tox OMUp CcexkyHAna ¥3
fiyHasvwnHy Heya Mapra yarapTupaau?

9.4- macana. CuHXpPOH reHepaTOPHHHI KHCMa/JapHAard Kyu4JaaHHl
15 kB, dasa toku 1000 A 6yaub, KyBeat kodpdununentu 0,94. Cra-
TOp uyJramaapu oJaay3 cxemaga yJaaHrai. CHMMETDHK Harpyskaja
reHepaTOpPHUHT TallKW 3aHxupra Gepa€Tran ¢oiaand KyBBaTH aHUK-
JIZHCHH.

9.5- macan.a CHuxpoH nBurateansaru Gapya KysBaT ucpopu AP=
=3 kBr. Arap aBHrateqHuHr @o#naaH MW KOIPPUUHEHTH Tuow =
= 949 6y.aca, YHHHT TapMOKAaH HCTebMO. KuJAéTraH KyBBaTH
KaHua?

9.6- macana. CHHXPOH reHeparop POTOPHHHUHT HOMHHA! aRJAaHuLl
Te3AUTH Muow = 750 altn/Mun, vactotacu f=50 'u. Arap Gupsiamuu
ABUraTe HHHT Te3/]HIrH reHepaTop POTOPMHMHI HOMHUHAJA aNJIaHMIL
Te3/IHrura MOC Ke/aMmaca, reHepaTop TOKHHHHI 4acTOTacH KaHaan ya-
rapaau? Macasna GUp/aMuM ABHraTeNb TE3JHTHHUHL HKKH XHA KHfA-
MaTH yu4YH €YWJCHH:

1. n, = 1000 afa/Mun (12, > Hyou);

2. ny =500 atta/MuH (r; < Nyom).

9.7- macaaa. Yacroracu f= 50 I'u 6y.ran TapMOKKa y/IaHraH o.-
Ti KYyTOJH CHHXPOH TE€HepaTop POTOPHHMHT HOMHMHAJA aHJIaHULI Te3-
JAHTH Mygon= 1000 ahn/MuH. HoMuHA/M alJaHHIL Te3AHUIH AHouom =
=500 aita/mun 6yaran 12 xyt6au reHepaTOpHH napaJjes HIUJIaTHL
YU4yH TapMOKKa yJail MYMKWHMH?

9.8- macana. CII2-85/29-10 TunmarH  CHHXPOH JIBHrareJb
KyHHAary HOMHMHAJ Kufimariapra 3ra: KyBBaTH Pyn=250 kBT, kyu-
nanuwu Uyow = 0,38 kB, gacroracu f=250 I'u, dofiparn uimw ko3p-
DUUMEHTH TMyou = 93,2%, KyBBaT KOIDDHULHEHTH COS Puou = 0,9, po-
TODHHUHT aHNaHHW TE3NHTH Muow = 1000 aita/muH, MakcuMas Ba iop-
FM3MII MOMEHTJApPHHHHI HOMHHA/A MOMeEHTra Huc6ariapH 1,7 Ba 1,2,
IOfTH3HWI TOKMHWHT HOMMHAA TOKKa HUcGaTH 5,5.

Ky#unnarunap aHHKJAHCHH:

1) mBuraTeJHuHr Wyt Kyréaap coHu — p,

2) ABHraTeJHHHI TAPMOKAAH MCTebMO/ KHJIaéTran KyeBaTH — P,

3) ABvraTeNHHHT OPrU3HI TOKH — /[y,

4) NBUraTeJHHHT HOMHHAJ, IOPTH3HLI Ba MAKCHMaJ alJIaHTHPYBYH

MOMeHTAApH,
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5) HOMHHA/M Rarpyskalaru KyBBaT vCPO(GrapuuaHru.
Euuui. [JpuraTe/HUHr XKyt KyT6A4ap COHH

_ 607 _60-50

nHOM 1000
JlBHraTe/HHHT TAPMOKAAH HCTEBMOJ KHJAaETraH KyBBaTH
P 250
P, — v _ * _ 9682 kBr.
0,932

l = P = 250 = 454,5 A
MM B Upow * Twose * SOS 9o~ ¥ 30,38 - 0,932 0,9 T

JBUrateaHUHr IOPru3uil TOKH
I, =55-1,=55"454,6~2500 A.

Homuuan MomeHTt

P
M,,, —9550 . o

250
= 9550 - — = 2388,5 H - m.
1000

nHOM
IOprusum MOMeHTH
M =12-M  —=12.23885 28662 H - M.

MaxkcuMaa MOMeHTH
M, . =17M,, =17-23885=4060,6 H - m.

Homunan Harpyskaaaru KyBBaT HCpPOdrapuuAnTd
AP=P, — P  =2682—25) =182 kBr.

9.9- macana, 3ason uexuna U, =220 BOALT HOMHHAA Kyuaa-

HOM
HUIUTA XUCOOJAHraH y4 (pasanu acCHHXPOH INBHraTeJ ap ypi aTHArau.
Y napHuHr HOMHMHAA KyBBaTH, ¢. M. K Ba KyBBaT Ko3(pduuUHEHTH
Ky#unaru xaaBaana Gepuarau:

LlBHraTenb COHH m ¥xasru HoMmuHaa o cos
Kysmat k. kBT N % ®
HOM

—

5 45 76,5 (,72
8 7 86 0,78
1 20 88 0,82
1 55 91 0,84

Llexnary 3/1eKTp KypH/AMaJapHHHT KyBBAT Kodpduuuventunu 0.96
raya OUWIMPHII YYYH, YPHATHATAH KOMNEHCAaTOPHUHT Ty/a1a KYyBBaTH
anukaaucvi. Komnencaropaaru akTHB KyBBAT HCPODrapyuanTu, YHHHT
peakruB KyBBaTHHHUHI 0,3% HHH TAWIKUJA 3TaqH. i
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_Eunmi. Xap 6up rpynna asuraTesHMHT TADMOKAAH MCTEBMOJ KH-
JA€TraH aKTHB KYBBATHHH AHMK/JIaHMHU3:

Poow
p 7 0y
WYHUHACAEK, yJApHHUHT peakTHB KyBBaTH
Qp=P-tgo.

XHCOGAaMHM OCOH 1aWTHPHIL YYYH OKOPHAArH XANBANHH KYHH-
naruaap GuadH TYagupamus.

P, xBt l tg ¢ | Q, xBAp
29,4 0,97 28,5
65.5 0,81 £ .65
27,8 0.7) 16,0
60,04 0,65 39,3

_ XanBanpa 6epuAraHnApiaH U€X ABHIATENNAPH HCTEBMO.i KHJ/ia-
€Tran aKTHB KyBBAT/AApP HUFUHAMCHHH AHUKJAHUMH3:

P=177,7 kBr.
HlyHituraex, peakTs KyBBAT AHFUHIAMCH:
Q =136,45 kBAp.

Hucoar:

136,45 _ . .
= 'T” = 0,768 = tg %; cosz, =0 792.

o

[lapr 6y#uya cos ¢, =0,96; nemaxk, tg s, =0,2924,
Kounencaunsaianumyu kepak 6yaraH peakTuB KyBBaT:

Q. = P, (tg ¢, —tg 9,) = 177,7 - (0,768 — 0,2924) = 84,5 kBAp.

KoMmneuncaropnaru Kyssar ucpodrapuuaury
P.=0,03-Q.=0,03-84,56=2,54 kBr.

KovneHcatopuuur Tyaa KyBBaTH
S=V P.+ (&= V25171 84,50 = 84,55 «BA.

9.10- macana. llexaard 3HepreTHK KypH/IManapHUHT KyBBaT KO-
3pdulMeHTHHH OWKPHII MaKcaAuna (asBairv macanana OepuJrad-
Jlapra KapaHr) HoMuHan Kyseatu P =55 kBt ra Tenwr 6yarau

HOM
ACHHXPOH ABHraTeJNHW CHHXPOH ABHraTe/ b GW/AaH aAMaWTHPHIIL Xa-
Kuad TakAud KUPUTHAALHM.

Kyfiunaruaap aHHKAGHCHH:

1) cuuxpor apuraTeas cudaruaa uiniab, allHM BAKTAA IEXHHHT
KysBaT xo3dduuuentunu 0,96 raya OopTTUPraH CHHXPOH MALWIHHAHWHT
TyJa KYBBAaTH,

2) aCHHXpPOH IBMraTe/HH CHHXPOH ABHrateab OWJIaH aJMawTHp-
fyHra Kafap TAbMHHJOBYH TAPMOK, JMHMA CHMJAApuIard 10k /, Ba
aAMAWTHPraHlan KeAHHTH 10K [y,
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3) arap mactsabku ucpodrapunankaap 18 kBT uu Tawkua atrau
6¥/ca, TAbMUHIOBYM CHUMJApAArd HCPO(pPrapyu/IvK KaMafTUpuAraHaaH
KefiMH TeXa/aran Huaauk 34ekTp 3depruacH. Mw yu cmenana 7 co-
ataaH oaub Gopunanu, iuanuk dw kynu 300 ra Tewr.

Eunm. 1. llexna ypHatuaras acHHXPOH [ABHMraTensiap HCTEBMOJ
KMNAETraH aKTHB KYBBAT HWUTUHIMCHHHM aHUKAAWMU3 (aAMALWITHPHJIH-
WK N03UM OYyaraH aCHMHXPOH [BHTFATENHHHT HCTEBMOA KHJAdETraH
KyBeatu 60,04 kBT xuco6ra oauHMaiin)

P, = 1177 xBr.
Ywa npuratennap peakTHB KyBBATHHMHI WHFMHINCH
Q,=97,15 kBAp.

ACHHXPOH ABUraTeNHH CHEXPOH ABHraTe/b OMAaH aAMAITHPraH-
IaH cyHr KyBBaT Ko3(dQHUMEHTH cos ¢, = 0,96 ra Tenr 6yaué, ymy-
MHE aKkTuB KyBBaT £; y3arapmal xonamu

Qy=P, - tge,=117,7 . 0.2924 = 35,4 xBAp.
Kowvnencauuananuin xepak 6yarad peakTuB KyBBaT
Qe=0Q, —Q,=97,16—-135,4 =61,75 kBAp.

CHHXPOH MAlUHHAHHHT TYNa KyBBaTH:
sV P24+ Q=155 F61,75° =826 «BA,

2 cose, = 0,792 6yaranna, AuHUA CUMJIApUAard TOK (aaMaluTUp-
TYHTa Kamap):
P, AR

— = — = 386 A.
V3 U-cose V'3-220.0,792

I, =

cos ¢, =0,96 ra teur OyAraHaa (aAMalWITHPraHiaH CYHT):

227 . 103
_ +y _ _12-,7 10 — 390 A.
V3.0 -cosg, ' 3.220-0,96

/2=

3. cos 9, =0,792 ra 1eur 6yarasna y3aTruy CHMJAAPAATH KYBBAT
Hcpograpyuanru;

—_ . 12,
plum =3 Il R\HM'
cos 9, =0,96 ra renr 6y.aranna:
—_ 2
P)cum =3- l2 ) R\ HM®
Hcpoprapunanxaap sHucbatu:
Pum — ii KM PlcuM — COSZ‘PQ'
P2cuM 12 PQ(‘HM cos* 1
6yHnaH
_ cos?¢; 0,7922 s
Prom = Prow* ot = 18- T2 = 12,06 1.
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CHMJlap).la T€XanraH KyBpaT:
Pcuu =P P,

2cHM
Texaaran AHJJIKK 3HEPrud:
W=P,  -T=574-3-7- 300 = 36162 kBr - coar.

= 18 — 12,26 = 5,74 xBrT.

lenm

9.11- macana. Kopxoxana ypuatu/aran yu ¢$asanu aCHHXPOH ABH-
rareanap, kyuaauum U =380 B Ba KysBar KoaduuHEHTH COS ¢y =
=0,8 6ysnranna, HCTEBLMON KHJAAETraH aKTHB KYBBATJIaPHHHHC HHTHH-
aucu P, =350 kBT. EpUTrHy HarpysKaHuHr KyBBaTH Pép-=30 kBT.
Byuaau Tamkaps, ymymuit KyeBatd P, =150 kBt 6yaran xuanupruu
neusnap YpHAaTHAHG, KOPXOHAHWHT HCTEBLMOJ KHJAAETraH yMyMHil KyB-
BaTH yarapmail Koauiwn Kepak. KopxOHaHWHT KyBBaT ko3dduiuen-
THHH OLIHPHO MEYJapHH 3JEKTD 3Hepruda OMNaH TabMHHJAAII MAKCa-
IHAa, KVIIHMYa KyBBAT OJAHLI y4YyyH CHHXDOH KOMMEHCATOp YPHATHII
TakAuG 3THAALH.

Ky#unaruaap aHMKJIaHCHH:

1) KU3AMpPruy meunap Ba CHHXPOH KOMNEHCATOp YpPHATHATYHrA
Kanap, WYHHHTAeK, YPHATHATaHAAH KEAHH KOPXOHAHWHI KYBBaT KO-
a(pPHLHEeHTHHH,

2) arap CHHXPOH KOMUEHCATODAArH aKTHB KYBBaT HCPODrapuu.iu-
FH YHHHT DEaKTHB KyBBATHHUHT 5% MHHM TalIKHJA 3TCA, KOMIEHCa-
TOPHHHT TyJ/a KYBBATHHH,

3) KysBaT/ap yubypuard KypHJCHH.

Eunmi. CHHXPOH KOMMEHCAaTop Ba KW3AHPru4y neujap ypHATUACYH=

ra Kapap:
P =P, + P, — 350430 =380 kBT;
Q =P, - tg e, =350 - 0,748 = 262 kBAp (9, = 36°50");
S—V P+ Q' — V3807 F 962 = 462 BA;
380

Pl BY D -4
=0 _082 = .
cos ¢, T 0,823 (¢, = 34°3%);

YPHATHATAHAAH CYHT

P, =P, + P, =380 + 50 = 430 kBrT;

cos 9y — Lt — 10— 0,93 (9, = 21°24)).

KoMneHcauusaanuiun kepak 6y.araH peakTHB KyBBaT
Qu=P, tg ¢, — Pytg ¢, =330 - 0,69 — 430 - 0,392 = 93,6 kBAp.
KoumneHcatopaaru KysBaT ucpodrapuHJury
Py =10,05-Q,=0,05-93,6=4,68 kBr.

KoMneHcaTOpHHHT T¥/a KyBBAaTH
S, =V P+ Q =V 468+ 93,6 = 93,7 kBA.
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10- 5 0 5. Y3rAPMAC TOK MALUIHHAJIAPH

10.1-macana. Mycraku.1 y#AFOTHW/AH TreHepaTop CaJT HIUJ4raH-
Aa gucmaaapuaaru Kydaanuw U, = E, =150 B. SkophuHr allaanuw
teaauru 7 ==1800 a#in/Mud 6YaAu6, uyaraMaapHu Kecuwb vyTaérran
MaruuT oKHMH @ = 2,5 B6 6y.sca, MawHHAHUHT AoHWMu#cy Cp aHuK-
JIQHCHH,

10.2- macaaa. TypT KyT6/M reHepPaTOPHHHT UYJFaAMAAPUHH KECHO
yTaérrad Mar{ut oKuMu @ =1. 107* B6. SIKOpPHMHT altiaHuII Tes-
aupru 7= 1500 ain/MuH. Uyaramparyn akTHB CHUMAADHUHT COHM N =
= 600, kydT napaases TapMOKAapHHHr COHHM @ = 4. flkOpb uyaFaM-
JIapHAA WHAYKTHB/JAHTAH 3/IEKTD IOPUTYBUH Ky4 HHMAra TeHr?

10.3- macana. Ysrapmac TOK TCeHEpaTOPHHHHI SHKOPb UYJAFAMJAA-
puHH Kecu6 yraérran MarHuT okuMu @ = 0,02 B6, MawHHAHHUHT 00-
umuiicn Cg=10. fIkophuur ainannw tesauru 1000, 1500 Ba 2000

afa/Mun 6yAraHaa sKOpb YYAFAMJApPHAA HHAYKTHBJAHTAH 3JEKTP
IOPUTYBYH KYUJADHWUHT KATTa/MHKAADH AHHKJAHCHH.

10 4- macana MycTtakua yHrFOTHIIM reHepaTtopHUAHr (1.56- pacm)
TEXHHK MabAyMOTJIapH KyHHAardya: HOMHHAA KyeeaTu P, == 16 kBr,

HOM
HOMHHAA Kydaanuwun U, =230 B, Akopsr YY/AFAMHHHUHT KapUIKAH-
ru ry, =0,12 OM, yAFOTHI 3aHXUPHHHUHT KApPUIHAHWTH ry= 18 Ou,
YArOTHIN 3aHXHPHHUHT Kyuaawuwu Uy =110 B.

MexaHuk Ba Mariur HCpodrapyHJUKAapH reHepaTop HOMHHAA
KYBBAaTHHHHT 4,0% HHM TAWKHA 3TALH.

Ky#ingarnaap aHuKAaHCHH:

1) renepatopuunr IIOKu (£);

2) reHepaTOpPHHHI HArpy3KaCH HOMHHAJ KHAMartra TeHr OYy./ras-
aaru ¢dohgasn v kodpduLHeHTH — 7.

Eunwi. 1. Tenepatopuuur IOK u

E=U+1/; r,.
MycTakua yHFOTHIWAM reHepaTopna:
li=1.
["eHepaTOpHHUHT HOMHHAA TOKH

P..  16.1C3
Y =69,57 A,

II(OM = U 230

1.56- pacm,
1
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y Xoaaa
E=230+ 69,57 . 0,12 = 238.35 B.

2. Homuuan pexumpa reseparopundr ®PUK u
FHOM
Puow+ SF
6y epaa: EP—reHeparopﬂam KyBBaT HCPODrapuyvIUKNAPHHHUHT
fINFHH THCH:

‘n:

.
wex 1" Pmarn'

NP=P 4P + P
e ¥ a
AHa Wy nafTAa yAFOIWW 3aHXUPUAArH KYBBAT WCPOGrapynJnru
U oo1oe
P, =—2 = — =672 Br = (0,672 kBr.
y 18
SIKOpb Yyaramuaary KysBaT uCpoOdrapuyudru:
P =1 . r,—069572.0,12=0581 Br =0,581 kBr.

1 HOM

apr 6yiinua:

Pm + Py = 0,045P"OM =0,045.16- 108 =720 Br=0,72 «BT.
Iemaxk,
P 16
7] — nom — — 0.89'
Poouw + F, + Po+ Puex + Fuaru 1>+ 0,672 + 0,581 + 0,7

10.5- macana. Mycrakun  yirotvmaun  redeparop (1. 56- pacu)
CalT HWJAraHna yHuur yuiapuaard kyunanuw U, =248 B. Sxop-
HUHT afinannw Teanauru n = 1000 ai1/MHH, AKOPb 3aHXHPHUHHUHI Kap-
wuaury r, = 0.19 Om. Harpyska yaarawiad cyHr asmnepMetp /=
=53 A Ttoknu. BoabTmeTp U =220 B kyunaHumuu kypcaTiu. Har-
PY3Ka yJaHraHAaH Ke{WHrM SKOPHUHI ainaHuUl TE3JHTH aHWKJaH-
CHH. MAarHuT OKHMJApUHUHT y3rapullura 3bTHOOP OepHIMacHH.

Eundm. eneparop caar uwaaranaaru IOK

E,= U, =248 B.
Harpyska Gunan uwanarangarn 10K
E=U+ f;r, =227 453 :0,19=230 B.

AMMO caat uwnaradpa:

Ej=c-ny, -9,
Harpyska 6unan uwaaranaa sca:
E=c¢c-n-o,
YyHKH wapr Oyiuya:
@ = const.
By Baktaa:
L _ o
E n'
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1.57- pacm

6yHaaH
£

0

10.6- macana. Myctakui yirotuian reweparopra U, =110 B
Kyunawnwaa /, =160 A Toxk Kaby. KWJIaLWTaH HCTEBMOAUYH OHPHK=
THpHAran. [eHepaTop HKOLWHUHE Tesnuru n, = 1560 ain/Mun, sKOpb
3aHKMUPUHUHT Kapwuanru r, = 0,08 Owm. Yarapmac narpyakaia akop-
HUHT alJaHUIL Te3JUruHW Y3rapTHpcak, TOKHUHF KaTTaJWrH KaHian
y3rapaau? Macana Te3/MKHWUHT MKKM KHAMAaTH YuyH e€4H/]CHH B4
OyHAa MAarHWT OKMMHU y3rapmac ne6 xucoOaaHCHH:

1. ny, =2100 adia/mMmun (n, >n,);

2. n;=1000 a#in/muu (r; < n,).

10.7- macana. [lapasnen y#HroTHIUAM §3rapMac TOK FeHepaTopH-
HUHT  KucManapuaaru kyuaawuw U, =220 B (1.57- pacm). Yiro-
THL 3aHXHUPUHUHI Kapwuauru ry = 20 OM, reHepaTOPHUHT HArpys-
Ka TokM [/ =¢50 A 6y.ca, yHUHI yHFOTHLI B3 SIKOPb 3aH>XUPJAapH-
Aary roKnap HMUMara TeHr?

10.8- macana. [lapannen yi#roTuiuan reHepaTOPHUHT NacnopTHAA
Kyfnnarn TexHwk MasbayMmoraap O6op (1.57-pacm): y#roTaw 3aH-
Kupuaary ToK /, =4 A, yi{iroTuw 4yAraMuHuHr gapuuaurn 15 Ow;
poctaaiu peoctdTHHHHE Kapwuaurd 40 Om. [eHepaTtop KuCMaaapu-
Nard Ky4aaHull aHUKJAAHCUH.

10.9- macana. [lapaasnen yHWFOTHIIN TreHEPATOPHHHI HOMHHAJ
kyuiagumu U, =230 B, warpyska Ttoxn /=160 A (1.57-pacm).

Akopb uyaramunuur Kapwwuauru r, =0,11 Om, y#FOTHII 3aHXKHPH-
HUHT Kapwuauru ry, =72 Om. Slkops uyyaramunard 3. 0. K. £ Ba
TOK /[, WyuuHraex, renepatop Gepaérran KyBBaT £, xaMAa fAKODb
3aHxupupary Hcpodprapuuauk P, aHUKIAHCHH.
Macanasynr eunanmu. Yarotuw 3adkupuaard TOK:
r=Y=2_392 A

ry 72

20

n=n, —=1000 s = 927 apn/mun.

AKOpb 3aHXUPUNITH TOK:
=1+ 1, =160 + 3,2 = 163,2 A.
Slkopb 3. 10. K u
E=U+1{,-r,=230+1632-011=248 B.
73
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Poinasu KyBBaT:
P, =U-/7=230-160=36800 Br = 36,8 kBT.

flkopb 3anxHMpuAard KyBBaT HCPO(rapuu/auru:
P,=1r,=163,2°.0,11 = 2930 Br = 2,93 «Br.

10.10- macaaa. [lapaasen y#AFoTHIIAM  reHepaTopHuur |1.57-
pacm) Homunaa Kyuaanwwu U, =230 B, nomunan xyeeatu P =

=70 kBr. Yirotnu aaﬂxmpunaru KyBBAaT Hcpodrapuuaury Py =
= 1300 Br, skopb 3aHxHpHUAAru KYBBaT wuCPODrapyuauru P,l—
=2800 Br.

Ky#unarunap aHukJaHCHH:

1} YAFOTHII 3aHXHPHHMHT TOKHM [, BAa KapIIMJHWTH Fy,

2) IKOpb 3aHKWPHHHHT TOKW /; Ba KapWHWJWTH 7y,

3) skopp wyJaramuaark 3. lO. K.

10.11- macana. lNapaanen quomLu.zm reHepaTopHUHT HArpyska
Toku [ =96 A, yiirotuw toku [, =4 A 6yiranna, Kucmaaapuiaru
Kyunrawuw U, =120 B. FeHeparopHnHr YMYMH# KyBBaTH, YHrotuui
Ba fIKOPb 3aHXHPJAPHHHHT KAPIIHAMIH AHUKJIAHCHH,

10.12- macana. Mkku Kyt6/iu napajsesn YHFOTHLIIN TreHepaTop-
HHHT AKOPb uyJFaMJapuHd Kecu6 yTaérran Maruut oxumu ® = 0,03
B6. UyaraM akTHB CUMJapH COHHHHHT XKy(dT napaanen TapMOKJaap
conura Huc6arn Nfa=300. flkopuuur adsanuw Te3aurn n = 2000
ai//MHH. Arap SKOpb 3aHXHUPHHHUHT Kapwuaurd r,=0,2 Om, Har-
py3ka Toku 56 A, y#rotum TokM 3sca [y =4 A G6yaca, renepatop
KHCMAJapuAary Kyd4/aaHdm Ba SJleKTpOMaI‘HHT (TopmMO3/710BYM) MOMEHT
HUMara rtesr 6ysaazu?

Euuiu. ["eHepaTOpPHHHT 3/1eKTP IODHTYBYH KydH

=N . ¢ _300. 129 403—300 B,
a 60 60
6y epaa p — xydt Kyr6aap coOHH [eHepaTop HWKKH KyTOJu 6y/raHu
yuyH p = 1.
[enepatop Kucmanapupard Kyuwnaudw U,=E — /[ -r, 6y epia
li=141,=56+4=60 A, y xonna U—SOO—BU 0,2 = 288 B.
Ma[].IHHaHHH[‘ 3/IeKTPOMArHHUT (TOpMOSJlOB’-lH) MOMEHTH

mM=N.2 . o.[=C, 01,

a 2=«

=N.r2 .. !
Oy epaa C, =7 2n 3002-3,14
X 60=286 H . m.
10.13- macana. Apajaw yArOTHLINH TeHepaTOPHMHT HOMHHAM KyB-
Bath P, = 15 kBr, nomuuan kyuwrsaunuwm U, =230 B, skops uya-

HOM

FAMUHHHT Kapwuaurd 7, = 0,13 OM, napanjes yHAFOTHLI 3aHXHPH-
HUHT KapLIHJAHTH Iy —76 OM, KeTMa-keT YHTrOTHW YyJFAMHHHHT
KaPLWIHAUTH Ty, . y. -0056 oM {1.58- pacm).

Ky#naarunap aHuKaaHCHH:

1) akopaa unaykuusaanran 3IOK Eg,

= 47,8, y xoana M=47,8- 0,03

T4
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1.58- pacm.

2) napaasnea yfArotuw 3aHxupuaard Tok [y,

3) KerMa-KeT yHroTHW YyJAFaMuaaru Tok [

4) reHepatopHuur PUK u 7.

10.14-macana. Apasaw yHFOTHILAM Y3rapMac TOK [eHepaTop
axopuuunr JIOKu £, =245 B (1.58-pacm). Arap skope uyaramu-
HUHr Kapwuaurd rg=0,12 OM, keTMa-KeT YyAFOTHW YYJFAMHHHHT
kapudautn r, - =0,025 Om, yédroruw toxu / =2,5 A Ba Harpys-
ka Toku /=77,5 A GYaca, resepatop yuaapuaard kyuaauwm U, Ba
napasnes YHFOTHL 3aHXHPHHUHT KapWHJHTH Iy aHUKJAHCHH.

10.15- macana. [lapaanea yAroTHIIAM y3rapMac TOK ABHFATe/H-
HUHT HOMMHaaA KyBBatH P,,, =11 kBT, HOMHHAN xydaaHWw 3ca
Uwpw =220 B ra teur (1.59-pacM). YHFOTHII 3aHMUPHHHUHF Kap-
wuanrd ry = 73,3 Om. flkopb uyaraMuuuur gapuwuauwrua r,=0,2 Om,
OBUTATeNHHHT alfaanui Te3auru n=1500 a#ia/mun Ba PUK 7=84%.

Ky#naaruaap aHHKJIaHCHH:

1. Jsuratesun GeBOCHTa (IOPrHU3HIL PEOCTATHCH3| TAPMOKKAa yJaa-
raHard IOPru3uil TOKH.

2. IOprusuw Tokuwu 2/, . ra Kaaap uekJall yuys Kepak GyJa-
raH IOPTH3HW PEOCTATHHUHT KaPWHAHFH Iy,

3. Homunan aitnautupysuu MomeHT M,,, HHHI MHKLOPH.

4, Maruut okumn P =const Gyarauna ioprusuw Momentu M,
AHF MHKIOODH.

K. K. y?

Y/

—— 1 BN

NoM

1.59- pacu.
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Eunmn. 1. [OsurateqsnHr 6eBOCHTa IOPrU3HLI TOKIlHH aHHKA1UL.
Ilsurateqp KHCMasapuAard KyuaaHuLl:

UHOM = E‘l‘+ Iurnv
6yHiaH
UHOM_ET
rg '

=

IOprusuw BaKTHAArH afiJaHUIU TE3NHMH:
n =0 Ba teckapu JIOK E =0,
y Xoaza

Ts g

2. IOprusaui peoCTATHHHHT KAPIUWAHTMHH aHWKJAAU

/= /ﬂ + [v1
6yHnan
li=1—1,,
Houmunuan pexxumna:
1m.m= &l = Paow = - 108 =59,5 A)

Uyon N+ Unow 0,84 - 240
6y epaa P,—suraTe/HMHr TAPMOKAAH HCTEBLMOJ KHIAETTaH KYBBaTH.
YHFOTHW TOKH

/ =
y. Hou r 73,3

Y XoJ/aa fAKopaaru TOK
/u- HoM — IHOM - Iy. HOM;—— 59,5 —3= 56.5 A.

Arap akopb uyarFaMu OM@H KETMA-KET IOPrU3HIL PeoCTaTH yJaH-
ca, ¥ X0JRa SKOpJAAru TOK:

/ o U

7 10P rg + ’IOp'
6yHnaH

rlOP= M

Is. t0p

wapt 6yinua /, op =2/, 40, A€MaK,

U — 2. youry  _ 20—2-545- 0,2
s woxt 2. 56,5

3. HovuHan aiinanTHpPyBYH MOMEHTHHM aHHKJALL:

= 1,75 Owm.

Top

Mqu = 9550- M = 9550 L= 70,06 H.m.
1500

LT
4. IOprusyB4u MOMeHTHH auukaaw Mabaymku, M, = P/ oy
wapr 6¥inya
& = const
76
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O6yaraHy yuyH

Mog=c - D/, ,
neMak,
Iﬂ. 0 '2[)1 HOM
My= M, - = M,,, - =24 — 140,12 H.m.
fl. HOM Iﬁ- HOM

10.16-macana. [lapaasen y#roTHwan ABUraTeJHUHE KHCMajapH-
ra Gepuaran kyuaauuw U =220 B Yiroruil vy FaMUHUHT Kapiuu-
aury ry =40 Om. YitroTnir Tokn /y = 2,5 A nan OpTMAcCAuru yuyH
pocTaalll PeOCTaTHHUHT Kaplwiuaury Heua OM ra TeHr OYaniuy Kepak?

10.17-macana. Tlapaanes YHAFOTUIIJINW reHepPaTOPHUHT HOMUHAJ
Kyuynanuwn U,y = 120 B, AKOPHHUHI HOMHMHAJA afJaHWUl Te3AUrH
fyow = 10J0 aitn/MHUH, HOMHUHAA TOKH /[y ., =80 A Ba saxopb 3au-
AKUpHHUHr Kapwuaurd ry =0,15 OM. TenepatopaaH asurateab Tap-
3una ¢doiigasaHnarasna sKOpb uysaramjaapuia MHAYKTUBA4AHraH Tec-
Kapy 2JeKTP IOPUTYBYM KYYHWHT KAaTTaJUrH Ba SKODHHWUHF afaa-
HHW Te3JUrd aHUKJA4HCHH. MaluMHaHWHT MarsHMT OKMMH HMKKa.a
pexumna xam y3rapMac XHCOOJaHALH.

10.18- macana. Homuuan Kyeeath P,,,=16 kBT Ba HOMHHan
Kyuaauuiin U,e, =23J B 6yaras napaanen y#AroTuwA¥ reHeparop
ABHUrateb pexuMuia Huiamoraa. Homuunas afinanyil Te3auru 7,q,=
=145) aiia/Mun, AKopb yyaraMHHuHr Kapwuauruy r,=>0,18 Om, yii-
FOTHIW 3aHXKUPHHHUHT Kapuwuauru ry=82 OM. [lBurateqb fAKOpHAArH
TOK reilepaTop fKOpuaard TOKKa TeHr OyJrasaa, ABUraTedb ydJa-
puaaru kyuaauuw =220 B ra TeHr, Mawuua AKOPUHUHT KaHAadl
Te3auKna alJiaHWlWKW Ba 3EKTPOMATHHT KYBBATH aHUKJAaHCHH. Mawu-
HAHUHT MArHUT OKMUMU Vy3rapmac ae6 KadyJ  KUJAWHTAH.

Eunut. 1. T'enepatop AKOPHHUHT TOKHHM aHUKJAAHMHU3!

P U 16-103 230
Ly o= [y p=-0oMEb o 20O = L =724 A,
q.r. HOM. T. + y.T. UH(.M + ry 930 + 89
JlBurateasnur Tapvokaad Kaby.a KuAa€Tran TOKH:
Ups 20
Inn=lu. a8 +Iy. I1] =/ﬂ. r+ rl; = 72,4‘ + —3_5 =175,1 A.-

['enepatop akopu uyaramuaaru OK:
E=U,,+/, .-r,=230+724.0,18=243 B,
Isurateab sikopu uyaramugaru JIOK
E,=U,—I ., -r,=220—724.0,18=207 B.
OlapT 6yﬁuqa @ =const 6yarauu yuyH
Ew=c-n.-®0, Eg=c-n, &P,

fi, AD

OyHnad

AV
Ny =", L =145). %

— = 1235 afin/wnn.
£y 243
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Ma |[MHaHUHT 31eKTPOMACHUT KyBBAaTH:
P.=kE, -1, .. =207-724=15 «Br.

10.19- macana. [lapannen y#roTHWIAH ABHTATENHH TapMOK Kyu-
aanuwy U, =220 B ra ynawapan asBajl AKOPb 3aHXMPHra KeTMa-
KeT gapwuaurk 2 OM ra TeHr 6yAraH IOPru3dll peocTart yJaHAu.
JOsurarenuunr oprusdw Toku [, = 100 A 6§.au6, somuuaauaan 1,5
MapTa OpTHK. JIKOpb YYAFAMHHWHI KAPWHAMIH, OPrH3HIL PeOCTaTH
6y/MaraHia sikOpb 3aHXHPHUAAH YTHIUM MYMKHH OyaraH TOK, IWy-
HUHTAeK, HOMHHan pexHMAa fAKOPb uYyaramuaa xocusr O6yaanurad
TECKAPH 3JIEKTP IOPHUTYBUHM KYYHUHT KaTTaJHCH AHUKJAAHCHH.

Eyuwi, Oprusdw nafituiary AKOPb 3aHXHUPHHWHT KapPLIWJAHMH
U 220
T===22 Owm.
fo 100
AKopb YYyJFAMUHUHT KapUIMJAHCH

ra=r,—r,=22—2=0,2 Oum.

IOprusnw peoctaru y/jaaHvarania SKOPb 3aHXUPALAH YTaguraH
Tar

To="Tp+ Iy=

U 220
0. wake _I“—T ° 0'—2 = 1100 A.

N Burate/HUHT HOMHHAJA TOKH

— Mo ~ 66,7 A.
1.5

fl. HOM

Jemak, 10prusuiu peoctatH yJaHMaraHia sKopb 3aHXupuiaH YTaau-
1100

7 =g67 — 16.5 mapra katTa Gj.aa-

HOM .

au. HoMuuan pexnmaa sKOpb 4WyJFaMHAa HHAYKTHBJAHAaAMraH Tec-
Kapu 3/IeKTp IOPUTYBYH Kyuy
E=U~—1 -r, =220 — 66,7 - 0,2=206,5 B,

. HOM

10. MaKc
raH TOK HOMHWHAJA TOKOAAH

10.20- macana. Kerma KeT YAFOTHWAM ABUraTeAb KyY.1aHHIUHM
110 B 6yaran rtapmokaan uwmaaiau (1.€0- pacm). [puraresHusr
HOMMHaJ KYyBBAaTH P,y = 3,7 kBT, HOMUHaA alinanni Te3nuru n,q,—
= 1120 afa/MuH. SIKOpb 4UYJAFAMMHUHT Kapwnauru ro=0,1 Om. ¥Ya-
FO THIU YYJFAMHUHUHT KapwHauru ry= 0,05 Om. Jsurareasnnr ®UK
71=80%.

Kyfunaruaap aHuKJ/JAaHCHH:

1) HOMHHAN aRJaHTUPYB-
44 MOMEHT— M, 0.,

2) nBHratesHuHr MaHba-
0aH UCTEeBMOJ KHAAETraH KyB-
BaTH— P,

3) OBHraTeJHHWHI HOMHHAN
TOKH— { 1o

4) Axkopaarm  Teckaps
1.60- pacm IAIOK - £,
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5) oprusdw TOKHHH 2/,,, ra Kanap 4Yexaall yd4yH K2pak 6yarain
IOPFH3HII PEOCTATHHUHI KapLIWAULH — Iy

10.21- macana. [lapaasen yiéroruuian ysrapmac TOK ABHraTe u-
HHHF SKOPb 3aHXHUPH Ou/aH KeTMa-KeT yu MOFOHAJH peocraTt yJaH-
ran (1.59-pacm). Tapmox kyuaanuwu U; =220 B. fkopr TOKH
. =50 A. fkops uyaramuuuur Kapuuaury 7, = 0,1 Om. HxopHuur
HOMHUHAA AWAAHHLI TE3NNTH M,,,=1400 aia/mus. Arap peocrat 6up
NOFOHACHHHHI Kapwuaury r. =3r_ 06y.aca, Xxap 6up nofFoiia Kapwu-

JHUFY KHPHUTW/IATAHAArK AKOpb TE3JIUFKM aHHKJAAHCHH.

11-B OB. 3JIEKTPOHHKA ACOCJIAPU

11.1- macana. Kapwuauru r, =60 OM 6yaran narpyska GutTa
ApUM 1aBPJu TYFPUiarku Ba TpaHcHOPMATOpP OPKAJNH CHHYCOHIaA
y3rapysdaH xyunanuura ysnamrad (1.61- pacm). Arap U, =120 B
6yaca, TYFpuiaHran TOKHUHC YpTavya KHUHUMATHM XHCOOAAHCHH (BeH-
THAHHHT MUKW KapLIWJAWTH BAa TPaHCPOPMATOP uYAFaMaapu Kapuiu-
JHUTH Xucobra oJIMHMAcHH).

Euynmw. Toxuuur yprava KuitMaTuuu Ky#unara gopmyaa €paavu-
Ja a”HuKJAaRMH3:

—1 =Y
IYP Id ra
6y epna U,—TyrpuaaHran Kyu/NaHHWHHHT YpTaua KuhmatH. TpaHc-
(popMaTop MKKHJIAMYHM YYyAFAMHAATH Ky4JaHUW CHHYcOHMnan Oy.ara-
Hu yuyu u,= U, - sinot, 6y epna (¢,, =0).

Tyna pasp yuyH TYFpUJAHraH KY4JaHUIIHWUHT Ypraya KuHAMarH

Kyiuiarn ¢opmyna épanamMuia aHuKJaaHanu:

2m 4

1 9 .
UpmUgy— = U,, = L2 U, = 0450,

Hewmaxk,

[ o= 0410 g9 4
¥p ry 60

11.2- macana. Kapwnanru 60 OM 6§aran Harpyska UKKHTa fpHM
NaBpau TYFPUAAru4ra ypra HyKTaAu TpPaHcHOpMATOP OPKaJIH CHHY=-

~ %4
~ ! %\ Y% \ wt
o I 7z
. 2 2
A 6
1,61- pacm,
79
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1 62- pacwu.

couaan y3rapyBuaH Kyuaauwuuwra yaauran (1.62-pacm). Arap u, =
=120}/ 2sinwt 6yJ/ca, TYrpHAAHTaH TOKHUHT ypraya KuiiMaTH, TpaHC-
dopmaTop uyaFaMJAapUHHUHT BAd TPAHCPOPMATOPHUHT XUCOOUIT KyBBaT-
Japy aHuKJIaHCHH. TOK BAa KYY/NdHUILUNADHHUHT Y3rapull OQHarpavma-
Napu YU3UJACHH (1paHC(popM3unﬂ Kodppuunentun £k, = U‘:] neé

2

OJIUHCHR).

Euynw. Cxemana 4, Ba [/, BEHTUAJADHHUHT M4l KeTMa-KeT/H-
rMHY OGuamw yuyyd 1-62-pacm, 0 0a 4u3auaraH TOK Ba KYYJaHMIL-
JAPHUHT y3rapull avarpammajiapuiad odnansanuiuMus MyMxud. By
epra U,, Ba U, xyunanuwaapu €up-Oupura Huc6aTtan Teckapu ¢a-
3aaa yarapaau. LLIyHWHr y4yH LaBpHUHMI Gupuudd sapmuna [, Ben-
TMAH TOK yTKasaaurau 6§/ca, MKKHHYM ApMHAA 3Ca, BeHTHUAb /I,
TOK YTKa3anu.

By cxemanaru TYFpunaHraH KyuyJaaHUWHUHT YpTAya KuiimMati OuT-
1a ApuM naspaurura HucGaram (l.61-pacm, 0) wuKkku maprTa kym.
Jlemak,

_ 21202 240 V2

Toknuur ypraua kuitmaTu

l,, =1,— Ua _ 240'—0’43=],8A.
p ry 60
Bentnanapnan ytaérras TOkJapHUHT ypTaua KMAMAT.apu 3Ca Xap
ApuUM naBpaa [/, ra Teur 6yaanu

Hemax, /

Mkkunamun yysramaary TOK BeHTMAAAH YTaéTraH TOKKa TeHT-
2up. WyHuHr yuyH:

ﬂS'p ﬂ,Vp=Id=|,8 A.

- Ly, 2,82
hyp=—1,=157-18= 282Ae|<ulo——_=—_—-~2A
2 V2 v 2
Bupsnamuu uyaramaaru tox:
=l RIS 28y
kp V72 K Loy 2 V 2

80
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77
7

1.63- pacm,

Tpanc:hbopmatop 4yJrFaMaapUHHHT XUCOOMHA KyBBaTAapH:

S,=1 U, =2-12) =240 BA;
So=hUy,=1,-U,=1,- Ug=2-120=240 BA.
(TpaHchopMaTOpUUHT KyBBAar HOOYArapuYuAHrd XuCO6ra oJuHMaraH)j.

11.3- macana, AsBanru macasaugard OepuarasJap acocuaa Oup
da3aau KYNPHKCHMOH TYrpuaaruu cxemacuaaru (1.63-pacm, a) Tyr-
pH/aHraH TOKHUHT ¥pTaya KuiiMatH Ba TPaHCHOPMAETOPHHHI XHCOGHH
KYBBATH aHUKAAHCHMH. TOK Ba KYY/JAHHIMINAPHHHT Y3rapull QHarpam-
MasapH UYH3HACHH.

Bepuaran cxema sseMeHnTAapuAard TOK Ba Ky4JaHHIINAPHHUHT ¥3-
rapuwl auarpamvanapu 1.63-pacm, 6 aa kypcaTunrad.

Macananuur eynanwu:

By cxemagaru TyrFpunaHraH TOK Ba KYy4YJaHHILIAPHUEL YpTaya
guiivatiapu 1.62-pacuaaru cxema 6uian 6up xusa 6ynanu:

2 2120172 240 - V7 5.
Ud:U?P__— = U2”‘= = = = B
[ =1 = Uag _ 240-035_ 4 o
Py, 60

Benrtunsnapnan yTaérran TOKJApHHHr YpTaya KuiMaTu:
/El.i'p= Iﬂm = O,SIYP=O,5 -1,8=09A.

Mikknaamuu uyaramaard Tok:
—Lm _ T g .1.8=
l,= T l,=111 1,8=2 A.
BupaaMyu yysnramparu Tok:
1
L=1,11 — - [ =1,11-1,8=2A,
/.(Tp yp
By cxemaga GupaaMuu Ba MKKHAAMUM YYJAFAMAAPUHHHT XUCOGHUT
KyBBATAAPH TEHTANUP:

S, =8,=1,U, =2 120 =240 B- A.
6—6080 81

I\
el
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TpancdhopMaTOpHHHT XHCOGHIt KyBBaTH:
STP—31 =SQ = 240 B'A-

Kynpuxk cxema 6usan ypTa HyKTa/Ju TpaHCHOpMATOp KyaaaHuaa-
AUraH CXeMaHH COJHIUTHPCAK, WYHHW aHHKJAAIl MYMKHHKH, GHDHHUH
Xoaaa TpaHCHOPMATOPHHHT XHCOOMHA KyBBAaTH KaM Ba OyHAaH Tall-
KapH Kynpuk cxemasa Ttpancopmatop KyasnanusaMaca xam Gynaaw.
Arap xap 6up enka OuTTajnaH BeHTHALAH u6opar 6yaca, KympHK
CXeMana BeHTHJJAap COHM HKKH Maprta kyn 6Yaanud. Bynpan kypuna-
IUKH, KYNPUK CXeMaHd KyJaall Kysadgup.

11.4- macana. Mkkuta Ba 6UTTA APUM LABPJH TYFpHJALl CXeMa-
CM YYYH KYYJAHUIIHHHT NyJabCaUUA KO3IP(DHLHEHTH aHHUKJIAHCHH.

Eunm. Ysrapysuan xyunanuw 3¢deKkTHB KHAMaTHHH nyJabcauus-
JaHYBYH TYFpPHJAHTAH KY4YJhaHHW ypraya xuitMarura 6yaran Huc6aTH
nyJbcauusgaHuil kosbduiventy neb artanamm.

TyFpuaaHraH Ky4JaHHLWHHHT 3DdekTHB KHAMATH:

U=V 02+ +U2 + ... +02,
6y epna U2+ UZ+...+ U2 = U2 — nyabcauvananyBY¥ KyUNaHHII

3¢ deKTHB KUAMATHHHHT KBaApaTH €ku U, =]/U2— Uz

Mkkuta ApuM paBpan  TYFpuJAaruy CXeMmMacH Y4YYH KYYJaHHLI
3¢ pexTHB KHAMAaTHHHHT KBaipaTH:

Up )” U2,
V2 2

TyFpunanran KyusaaHuw ypraya KHAMaTHHHHT KBaApaTH?
2.U_\* 4.U}
2 ___ _ m

w7 -

o

n r?

ITysbcauusnanyBud KyYJaHHIUHUHT 3(deKTHB KuAMaTH:

U2 4U‘ Un1/ ™ =8,

Uﬂ = 2 =
IMyascaunsananuiu Koacptbuuueﬂ'm:
T | = 2 —
Kn=-U—"=U'"V“2 8. =V = 0,48

Uy V2. 2.Up 2 Vz
6k K, =489,

Burta ApuM naBpaM TYrpuaaruy cxeMmacH yuyH KydJaHui sddek-
THB KHAMATHUHHHI KBaapaTH:

U = (‘ﬁ')’= Un,
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www.ziyouz.com kutubxonasi



Tyrpuaanran Kysnanuiy ypraya KHAMATHHUHT KBAAPATH:

1 ] Ufn
U§-=(:U J = -

m
nt

[Myabcauusnanypuu KyuJaHHUIHHHT 3peKTHB KHAMATH:

/ ’ 2
U U
U"=l/ .T”' =—|/'n:

[Ty abcauunnanu Koa¢>¢muuemu:

Kn=‘ﬁ=ﬂiﬁ-_4 .L=&i=]‘21
) 2

ékn H, = 121%.

ButTa ApuM naBpaH CcxeMala ny&bCcaudsjasdul KoadpduuueHTH
MKKHTA ApWUM AaBpJaH cxeMadardra uHucbalad 2,5 mapra kartaaup.

11.5-macana. Yu ¢aszasu TpaHCHOPMATOPHHHI HKKHAAMUH YYJIFa-
MHHA TYFpPHJArHy cxeMacula HWIAATHW MYyJkajanaHmokaa. (1.64-
pacm). Homuuasn muxaopaapu: S,ou=1,8 kBA; U,,0x=380 B; Usyou=
=220 B, [,0u=2,8 A, lyuon =47 A, UyaraMmaapun ynaw cxemacu
A/x. TapMoxHuur JuHus Kyuaawuwwu U, =380 B. Beuwtuanapaaru
TeCKapH KyYJaHHIUHMHI MAaKCHMMana KHiiMatTdH Ba Oepu/araH TyFpH.aa-
FHYflad O/NWHHLUIM MYMKHH OY/AraH SYFpHAaHTEH KYYJaHHII Ba TOK

AHHKNAHCHH. BeHTHANapHUHT MUKW KapLHJMKAADH Xucobra OJHHMa-
CHH.

Eun., TyrpuaaHran KyuJaHWILHHHT §prava Kuiimath:

Ug=1,17 - Upy = 1,17 - 222 149B.

Bepuarau cxemanaru TpaHcPOpMATOPHHUHT XMCOOHI KyBBaTH:
STp = ].34 Pd' A

8 I
TyFpuiauran TOKHHHI KyBBaTH:
S 1800
Py="T = — = 1340 Br. 774
1,34 1,34 7
Harpyaka tokh:
7
Pd _ ]340~9 A L
1T e A
’ %
Bentuanapaaru  Teckapu  KyusaaHHuw-
HUHT Makcuman Kuitvatu U | =209 X }
X U,=2,09-149 =312 B. $
11.6-macana. ¥Yu anexkrpoaau 6H15I1 7
NMaMnaHudr anog kydaanumwu 100 B Ba vyp + f”_
Kyuaauuwu 1 B Oyaranuna, aHoa Toku =
7,5 MHAIMaMNepHH TaulkHA 3Taad. Auon "
KyuyJauuwdHy 150 soabTraya ouwIHpcax, 1.64- pacu,
83
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aHoA TOKH 14 Mmuanuamnepraza opraau. CyHrpa auoA KyuJaHWUIK-
HU y3rapTupmacaad, Typaardn MaHpuH KyuaaHuuwiHd 2 BOJbLTraya
OUIMPraHUMH31a aHOA TOKWHHMHT aBBaATH MHMKAOPH, 7,5 Mu/1.1naM-
nepra Tewr 6yau6 konagu. Jlamnauumur napamerpaapu: S, p Ba K,
aHUKJAHCHH

Macananuur eynaumn: AHOL KyuyJaawawu y3rapvac 6y.aravaa
(U,=const) anoa TOKHHHHI Typ KyuJaHHlUWra kKapab Kawuaiail yara-
PULIMHK KYpPCaTyBYH KAaTTAIHK TYyP XapaKTEPUCTUKACHHUHI THKJHULH
ne6 atanaan Ba S xapdu Ouasan Gearunananu:

9
oL,
XapaKTepHCTHKaHHHF KS/DHﬂaéTFBH KHCMHHH UYHU3UKJAH LecCak,
At fog —1 14 - 7,5
S=-—">—=2_1 = = 6,0 MA/B
AU'r UQT - Ul'r _|"(—2)

AHon Toku V3rapmait Typrasga (/,=const) aHOA Ky4.1aHULIH-
HUHI TYD KYy4YJasHuluMra sucbatan (3rapuiid, CTATHK Ky4aiiTHPHIU
KO3 puunenty 4e6 arananu sa i Ounan Oefruaavand.

oU
= const 6yJaraHza p = — ( a )
’ Y " U,
EKH
b 8Us __ Un=Us_ 150100 _
AUT Ug-r— U”- _..2_(_‘) - ¢

Typ xyunannwn ysrapma# typraiaa (U, = const) anon Tokura Ka-
pab aHOA KYYNQHUIIMHHHI Kawaal §3rapulIMHM KYpCcaTyBYM KaTra-
JUK JaMNAHUHT HYKH KapW WJIMrHHM Oearuaaniu:

()

€KH
AU, Ua=Us, 150 — 100
Rl=_ = S5 —3
Ay Iy —1, (14—7.5)- 10

[ly yuana napameTpsap y3apo KyHunaaruya GOF/IdHT@H:
p=2R,-S=77-65=0>50.

11, 7-macana. 1.65-pacMm, @ na kypcatuaran ypTa HykTara 3ra
6yarad TpaHcOpPMATOPAH HUKKHTA APUM NaBpJH TYFPUAArHY 11arpy3s-
KacuaaH yraéTiaH TOKHMHI ypTaya KuidimMard TonuACHH. By epaa
U,=120}""2 sinot; r, =60 Owm; 6owkapuw 6ypuarn a = 60°; BC—
Oowkapuil cuctemacd; Ug—OOWKApHIL KYUJAHWIDH,

Macanauuir eyuauuu:

Tok Ba Kyu4saHWWIAPHUHT Y3rapuw anarpammanapu 1.65- pacw,
0 A3 Kypcatuaraiiek 6yaanu

Bepuaran cxeMa yuyH KyuJaaHHWHWHC YpTada KuAMATH Ky#lulda-
rura TeHrAHp:

= 7700 OMm = 7,7 xOm.

(1 +cosa)
Ud=U\'/p = Udo ) ’ (*)

oy epaa U,, KyuyaaHHWIHKHT MdKCHMAJ KuliMaTH,
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2
4
. Ja—
v oy
o
/
;] N
i A
1 gy
+ i | |
| | |
l | | :
[\/y\dl [/Id [/!orl 0"'11/ qu A
Y
M % x"'|| Ner Yy o
e P
br \N”'! b ! 1 F\ ! ﬂ"»\ : TN
4 -+ t —
| \ | \ (5%
oJ - ‘wz
1.65- pacm.
11.2-macananan
2 2. 120V 2
Ugo=7 Upy = ——— =108 B.
Hewmak,
1
. (1+ —)
U, =108 . 12 _ 408 —22—=81 B
ToxHuHr ypTaua KuiivaTu:
81
=2 U 1354
Ty

IOKopunarn (¥) ¢opMmyaanan kypuHaaukd, GOWKapull CHCTEMa-
cu €paavuaa a 6ypyaruuu y3raprupu® TYFPUIAHTAH KYUJAHHUIHH
BAa HATHXAaAa TOKHUHT YPTaya KUAMAETJIAPUHH Y¥3TaPTHPHLWHMU3 MYM-
kHH 3Kkad (0<<a << 180°).

11.8- macana [Ouamerpn 100 MM au cesed watiGasapaan udopar
BEHTU/b 3/eMeHTAH OHiITA ApuM AABPJAH TYFpPUAaruy Harpysxana
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T

1.66- pacm.

p—t——o

1/
o Loy

&

o

1.68- pacm.

N -

1.67- pacm.

U,=36 B TYFPUAAHTaH KYUJaHHII
Ba /4= 12A TyFpusanran Tok 6epu-
IUH Kepak,

1. Arap BeHTHanaru #ya Kyiua-
rad Teckapu kyuaauum U, (AaBp-
HHHT yTKa3MadauradH Kucmuoa) 25
BO/IbTA3H OpPTHK OyJ/amMaca Ba COBHLI
WapTHra Kypa pyxcaT 3THAraH 10K
lyye = 1,5 amnepaau optukK 6yamaca,
wa#basap COHHM Ba YJAAPHHHT OUPHK-
THDHII CXeMacH KypcaTHACHH. Burra

rwaibaHdHr Waky Kapwuanrd 0,3 Owu.

2. U, =220 B kyuJaHHIIAH TApMOKKAa yJaHraH TpaHcdopMaTop-
Aard KyuaaHuin Tylysu 4% 6yaca, TpanCOpPMATOPHUHT HKKHJIAAMHYH
yyJFaMH KHCMaaapujaaru KyuJaHuu, Tpancopmauus kodpduuUHEeHTH
Ba YHHHI XHCcOOUN KyBBaTH anukJAaHCcHH (1.66- pacm).

11.9- macana. AsBaird MacajawuHr Gepuaransapu G6yiéuua ypra
HYKTann TpPaHCHOPMATOD (MKKHTA HKKHAAMUM yyJaraMau) Kyaaab,
MKKHTa ADHM AABPJH TYFpusaruy xucobaancun (1.67-pacum).

11.10- macana. Apsaaru macanazaru OGepuaraunap acocuaa 6up
$a3ann KYNpuUK CXeMacHHH KYa1a0, HKKHTa APHM AdBp4AK Tyfpuaa-
ruy xucobaaHcuu (1. 68- pacm).
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UKKHHYU KUCM

JABOPATOPHSA HUINAPH

1- nabopaTopHa HILH

Y3rAPMAC TOKHUHT OAOHA 3SNEKTP 3AHXHPIAPUHU
TEKXUIHPUL

1. Hiuu Ga)kapHidan makcan

1. daexkTp ya4oB ac6o0aapu épAaMHOa 3aHXKHD KUCMJAApHAArH
TOK BA KyuJaHuwaapuu OeBocuta yavaw #yau G6uaan OM Ba Kupx-
rod KOHYHA2pHHH 3KCNEPUMEHTAJ TEeKIUMPHIL.

2. ¥arapMmac TOk 3aHXHMpUAA HMCTeBMOJIHHAADHH (KAPLIHAHKJIAD-
HH) KeTMma-KeT, napaJJje] Ba apaJall yJalsy ypraHuui,

[1. Mwra oua Hadapuii TywyHuYaaap

AaexTp saHxup Ae6 man6agan (reHepatopaaH) HCTEBMOJYHTA
3/1eK 1D 3HEePTrHACHHHHT YTHIIK yuyyH 6epk HAY.J XOCHJ KHJMAAHTaH Ky-
pHM/IManap B3 3/NeMEHT]ap HMFUHAMCHra adTusiaau. Manba (rexepa-
TOP), YAaruy CHMJAap Ba MCTEBMOJNUYH (NPUEMHHK) 3aHXWDHHHT aco-
CH}t 3/7eMeHTAapU XHCOGaaHaOM.

HMcrenmonuuaapHu sneprus MaHdaura yJallia KeTMa-KeT, napaJ-
JeJ Ba apajall yJjaw cxeMmajnapy Huwaatuaanu. Kapuuamkaap (pe-
sucropaap) ry, ry, ... r, Hi MaHbara keTMa-xer y.1ab KOHTYp Xo-
cus Kuauin 2.1- pacMaa kypcatuarai. DBywdaait 3amkupHuHr  yaura
X0C XYCYCHATH—YHAAH AOWMO GUp XHJ KHIMATAarH TOKHHHT OKHWO
yruuuanp. Byunait sanxupHuur xap 6up kapwuauruga OM  KOHY-
HUra OMHOaH KYydYJaHUWHHUHT nacatosu U, = /r, (K — KAPWHIHKHHHT
TapTud HOMepH) coaup 6ynaafiH, AbHH

U=/!-r, Uy=I-ry ..., U=1I-r,
AMMO KHpXTrOQHUHT MKKHHYM KOHYHHUrA OHMHOAH 3aHXKHP KHCMJE-

pHAArd KY4Y/JaHMWJAAPHWUHI 1acaloBH yHra OepuaraH KyuaauHHura
TeHr, A'BLHH

U=U,4+U,+ ... + U, =!-(ry,+ra+ ... +r)=1-7,,

o— } T+ 3

| S S
N %
i

|

//Ir
- I 1 - _]
[ —
2.1- pacM.
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7 Oy epna: ro=r,+r,+

°- - - — -+ ... -r, 6yTyH 3aH-
XKHP KapIUHAMKJIAPHHHHT

' HUFUHAUCHTA TEHI 3KBH-

Y : ;;‘» /,’,l 7 BaJeHT Kapmuauk OY-
au6, yHW MaHbara y.ja-

i raHjia 3aHXUpAAH aBBaJ-

—————— FHAEK KHHMaATAaru TOK

YTHIIUHH TabMHHJAAAAHU.

Kapwuaukaapu na-

2.2- pacwm. paanen yaaHras saHxup-

HUHT  (2.2- pacM) ¥3u-

ra XoC XYCYCHATH—YHRHI wmaxobuajapuaary KydJAaHHLIHUHE LOHMO
6Up xua OYAMIWHUIAMD, ADBHHU

U=lrn=1r=.,.=Ir,.

[ ]

Byuaaft 3aHXUPHUHT Xap OUp KapIIMJAHIHAAH aa0XMuAa IK=—Q

~ rK

TOK OKMO YTUO, 3AHXKHUDHUHT MaHO6alaH WCTEBLMOJ KHAAETrAH TOKHM
[ KupxrognuHr OMPHHYN KOHYHWra OMHOAH 3aHXup Waxofyanapu-

n1aH YTaéTraH TOKJAAPHHUHT AUFUHAMCHIa TEHr, S'bHU
=L+ 6L+ ... +1,
CKH
u U U 1 1 1 ,
r=Y4Y% 4., +—=U-(—+—+... + ) =v.L
r ry Tn r ry rn rs
MctebMonuuaapHy sueprus Maubaura apagaw cxema Gyiinua
yaaraiia KeTMa-KeT Ba napaajes yJAawlaapHWHT Xap KaHgad Bapu-
auTu 6Yauwmu MyMkun (2.3- pacm).
3aHUPHUHT allpHM YuacTKaJapuiaard TOK Ba KyuaaHuwaap Kupx-
rod xonyuaapura acocaH aHwknaHaau. Macanau, 2.3-pacMparu saH-
WHDHUHT KapIIWIHKJAPH Iy, ry, e, 3, Iy Ba KydaaHuw { Mabaym
6yaca, saHxupaars HoMmavaym /o, I, 1, 15, I, TOKnapuu auugsaw
YUYH 3aHXKWDHHHr GewTa MYBO3aHAT TEHrJ1aMacu Ty3uAamH:

ly— 1, —1,=0;
ly—1Iy—1,=0;
lory + Iry= U,
'T’ hyry+ lyrs — iry=0;
o~ r— L __+—¢ Liry— lyry;=0.
— —_—
/) s , , -, - Ill, Wwuu 6amxa-
u “y’ Ut ¢} puw TapTuowm
1.2.4- pacMaa kyp-
s- e i * o CaTHUAraH 3/MEeKTP Cxe-
L Ma HAHrHAaLd. Byu-
na U, — yarapmac
2.3- pacw, MaH6a  KYU/JdHHULIH,
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2 4- pacm.

P — ukku KyTOAM aXpaTruy, r, — TALKH 3aHXKUPAATH KYyYJaHHLI-
HU OMP TeKHC Y3rapTHpHLI YYyH HILJAATHAAAUTAH PeOCTaT — MOTEH-
uvometp. V, Ba V, BoabTMeTpaapuu ¥3apo keTma-ker y.Jab, manba
Kyunanuwy U, ra, abHU NOTEHUMOMETDP 7, HUHT [/ Ba 2 KMCMJAApH-
ra OGUPUKTHPHAALH.

BosbT™MeTpaaphunr y3apo yaauran ypra HyKTacH 3 HH NOTEHLHO-
MeTpHUHT pactard / ra yna6, DaCTaKHWUHT ucTarad xoaatuna U, +
-+ U, = U, sxanaurura uwony xocua Kuauur. [loTenunomerp nac-
TarWHUHT TYpJAH XOJaTAapH Y4YH, WYHHHCAEK, HKKHTA OXHUPTH XO-
NaTH yuyH xam 5—6 wmapra yauvawaapuu 6axapu6, 2.1-xansaira
€auur. [loTeHUMOMETD ry HUHr MaH6a kyuJaanuwu U, Hu KuiAmaraa-
pu aBBanadaH MabayM 6yJarad kyuaanuwt U, Ba U, napra wucraras
HucOaTtna 6yaAub Oepa ONMUIMIa MILIOHY XOCHJA KHJHWHT.

21l-xaamaun

U, B
U, B
U, B

2. Kapwuankaapu r,, r, Ba r; KerMa-ker yJaHran 2.5- pacMmaard
3/JeKTP CXeMaHd iuFub6, YyHU Y3rapmac Kyuaawuiu manban U, ra
yAanr. Boabtmerp V' €paamnpa 3aHxup KHCMAApHAArd KydJaudil-
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—o To—{—} * GL
| T‘ o/
Ll B G
g ()
] -
.—O\J o— 3
2.6- pacm.

nap nacawoBu U, Uy, Uz, napHu Ba GYTYH 3aHXKHPHHUHT Kyd/adHH-
wu U, = U,, HU §AuaHr. A4aul  HaTHXxaaapuHu 2 2-xansaJra
€3aunr. OauHrad MabayMmoT/ap Gy#uua KYpuAAETraH 3aHXHP YUuyH
Kupxrod MKKMHYM KOHYHUHHHI XAKKOHMHJIMIUra HWOHY XOCHJA KH-
AUHT, A'BHU KYHHAArUHU AHUKJAHT:

Uy=Un+ Uy Uy=Uyu+Us; Uy=U, + Uy + U,

2.2-xaxsan

Vv iap ' Xucojaaunap

ra=ri+ |, U
+r, 40 STy

{, A |Up. B |U.y B|Us, B r5,0n] r5,0u

Us,, B‘U“ B|r.Om

HERNEEN

OM KonyHuaan $oiaanannb 3aHKHP KUCMJAAPHHHHI KaplLlUAHK-
A@PH Ty, Ty, Iy BAa I', HUKT KHAMATAaDHHH AHHKAAHT

3. Kapuinaukaapu r,, r; napaajsen yaaHras 3aHxupHd 2.6-pacm-
aaru cxema 6yduqa Huru6, Yyarapmac xyunarum Mauwban U, ra
ynaHr. Yauaw Hatukanapuuu 2.3- xansanra E3uur.

2.3-wanBaa

i Oaukran Mabaymotaap 6y-
' Xucodaam fvua Kupxrodp GupuHuu
| KOHYHWHHUHT XaKKOHHHJH-

Vavawnap

UpB| 1A ’ Ly A| f A |r,Ouir;OmiroOMf  ryra WIIOHY XOCHA KH-
JUHT, ABHH
/= [2+I .

OM KoHyHuaan d¢oiinana-
— HHO KapUIMAWKAAD r, Ba
r. HH XUCOOAaHT,

4. Kapwnaukaapy apanaw yaawraw 2.7- pacMaaru cxemaHs #u-
FH6, YaualiaaH ONMHIaH MABAYMOTAAPDHH 2.4- xaasa/ara €3uHr.
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24-wansan

Yavamaap Xucosaamaap

UsB| 1, A 5, A lg, A Uy, B Uy, B | ry, OM ry, OM Ir, Owu

Kupxrod KoHyHAapH GYHHua 3aHXHP YUYH TeHrsaamaaap Tyaud, V.-
9aill HaTHXaJapy acocHia 6y KOHYHJIAPHUHT XaKKOHHHJIHTHLA HLWOHY
X0CHA KuAWHC. Kapuwaukaap ry, ry, r; HH XHCOSJaHT.

¥a-yaunu Tekmupum yyys casoanap

1. ¥3rapmac TOknuHT KaHpa#t maw6anapn 60p?
2. OMHK KapWHAHK HIIMA Ba YHHHI MHKIOPH HHMara GOFIHK?

3. OM KOHYHHHH TabpHOAAHF BAa YHHHI KYIJNAHWIIHIA OHA MHCOANAD KEATH-
PHHT.

4. Knpxrod KORyH1apHHH Tabpudaalr sa yrap acocula HXTHEPHH apaaaw
3aUKUD YYYH TeH 1aManap TY:HHr,

5. DKBMBAJMeHT KapWHIHK HAMA Ba Y TYpPAH OHPHKTHDHII CXeMarapH Y4yH
Kaujaf avugnaHamn?

2- nadopaTopus MUK

HKKH MAHBAJIH 3AHXHPHHU CYNEPNO3HUHSA (YCTJALL)
YCYJH BUNAH XHCOBJAWHA AMANAA TEKIIHPHLI

1. Munu Gaxapumaoan makcan

1. Mypakkab yarapmMac TOK 3aHXHPHIAr¥ TOK Ba KYyuJAaHHWJap-
HH 6epocuTa yJauaw HyJan 6uian O6up HeuTa MaHbaaH 3aHXKHPJAAPHH

XHCO6aaI YUYyH YCTJ4ll YCYJAWHHHC XaKKOHHBAMIHra Ba YHH Ky.a-
Jall MYMKHH/JHTHTA HLUIOHY XOCHJ KHAHLW,
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/7

2.8- pacwm.

2. Yctaaw ycyau 6yfiga TeKIWPHIAAWTaH 3aHXHPHUHT XHCOOHH
HaTHXAJapUHH TawpubajaH OJMHTaH MabJAyMOTJap 6usaH TaKKocC-
Jau,

Il. Mwira oua kasapuil TywyHdyanap

Yetaaw ycyan §3arapmac ékH ¥3rapyBuaH TOK 3aHXHPJaPHHU XU-
co6saw ycyanapuaas 6upu 6yan6, 6ywna K ta 3IOK maubau 6y.a-
raH MYpaKka® 3aHXWDHWUHT I, KapIIHAMKJAM UXTHEPHA n waxolua-
cunadn oku6 VraéTran ToKHM 3aHxupaard xap 6up JDIOK E,, E,,

. E uuur anoxnia tabcupuian oxu6 yraérran [,, [, ..., /¢
TOKAAPHUHT fiMFUHAHCH Neb kapananu (2.8- pacm).

Bynuur yuyw sanxup kangaitaup naccusB kyn xytoamk ,[1“ Ttap-
3una Oepuaran 6Vaub, YHHHT HYHAATH 3MeMeHTJapH, Macanad, Kap-
IWWAWKAAP I, ry, ..., Iy TErHWJAW Cxema Oyiinya OHPHKTHDHAraH
Ba XOM1awTHpuirad. By ycyaun ypranuw ocox 6yauwn yuyH DIOK
Maubau Oyaran mwaxobua BaKTHHYE KN KYTOAMKAAH TALIKApUra YH-
Kapuarad., 3aHXWDHUHT aApuM KapWUAHKAapUAaH yTaérran peasn
TOKAAPHU (Wwy XyMmAanaw, 2.8- pacMna KypcaTwarad r, Kapulniuk-
NaH yTaerraH TOK XadMm 60D) JHUKJaW Y4YYH dBBa.’l y.’lapHHHl‘ 1ap|<u-
Guparu [, 1], [, ..., 1, 1, 1, I

A 2 2% vy zv >z ‘ n nt ny
[z TAWKHUJA 3TYBYHAApPHHK XHCOOJAW Kepak.
" Macanan n waxobuanaru r, xapwuiukaau yraérran tok /, IIOK

£\ HUHT TabCHUpHAA XOCUA 6VJraH TAWKWA 3TYBYUIHUD. yHHHI‘ MHK-
nopubu 2.8- pacmaaru E,, E;, ..., E, JIOK nap 3anxupraH Bak-
THHuYa axpaTtuaub, dakar £, 310K yJAaHraH naiituaarnHa xuco6.ail
Kepak. dakar WyHM 3CAa TyTHw Kepakku, 2—2, 3—3, ... K—K
KucMasap (Kyt6aap) opacupary QIOK MaH6anapu 3aHXHpLEH BaK-
THHY3 axpatuaranu Tyaliad, yNapHUHr HUYKH KapIHJAHWKAADH  Tag,
rso. .., Fpp HOARAH apxan 6Yaca, cxemMana xucoOra OJIMHHMILH Ke-
pak. Arap reHepaTopJap 4eKCH3 KaTTa KyBBarad O6y.ca, YyJAapHHHT
OYMK KOJAFdH KHCMAanapu BAKTHHYA KHCKa TyTawTupuaanu. IIOK
manbanapuHu Hap6aTMa- HaBGaT yaaw Ayad GuaaH anoxuMaa waxoob-
YanapHuHr ToKJAapu /[, /¥ xucobnanaau. Cyurpa Gy Tauw-

m, oo ey
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2.9- pacM.

KU 3TYBUMJAPHUHT AYHaJUMWIaPUHN Xxucobra oaraH XoJaaa Kyuwub,
XaKHKHUit TOK [, = Z/f,',‘) aHWKJAaHaLH.

Dcaarma. Maskyp ycyn IIOK maubanapu coHH HKKH Eku yu-
Tanan OpTHK OYyAMaran Mypakka® 3aHXUpJAapHH XHCOGAall YYYH Ky-
Janaunp.

II. e Gawapur 1apTHOR

1. 2.9- pacmaaru 3nektp cxemasa 7, Ba 7, TyMmOjepAapHH KHC-
Ka TyTawyB ,K. T.“ xoJnaTtura y1kasub, A;, A,, A, aMmnepmerp.aap-
HUHC KyvpCaTHILAApu O6¥ifiMua 3aHXKUp waxo64anapuia TOKJAPHUHT
AYKAUIHTa WILOHY XOCHJ KHJIHHT.

Boastmerp V é€pnamuaa £, Ba E, maudanapHuur a — 6 Ba 6 — 2
KHCM/IapHAa KYUYAAHHIWAAPHUHT OOPNHTHHM TEKWHPHHT. ByHHHr yuyH
aBBan 2.9- pacMAaru CXeMaHy creHjgaard ymymuil tymGaep 7T opka-
J¥ 3/eKTp TapMOFMIra yJaHr.

2. Tymbaep T, Hu a—0 xonatura sa tym6Jaep 7, Hu 3ca ,K.T.“
xonatura yTkasu6, /, 1., [, ToknapHuHr KufiMaTAapuHu 2.5- xan-
Bajra é3uHr. JHAM Tym6aep 7, uu ,K. T.* xoJsarura Ba TymO.Jep
T, uu 3ca 6—2 Xonatura yTkasub, /|, [, /; TOknapHUHr KuiiMaTaa-
prHU xaaBaara €3UHr. AMnepMeTpJapHUNr CTpeakasapu YHr To-
MOHFA OFraHAa TOKJAapHHUHN KWHAMartaapd ,—+“ uwopa O6u.aaH, uan
TOMOHIra OfraHfAa 3ca , —“ uwopa 6uaaH €3dAUIIH Kepax.

3. T Ba T, TyMmGaepaap-
HUHC X0JIaT/NapHHH ¥3rapTup-
mait, 7, tym6iepun a—06 xo0-
aatura yTkasub, [, [,, [,
TOKJAPHHHT HaTHXaBuUi KuM-
I8 N 1| 1, | 13| wmataapn 2. 5. KamBanHWHT
nacTku garopura €3vacuu. By
TOKJApHUHT xap O6upu E, Ba
| £, 310K man6aaapunu 3aH-

xupra nasBbaTH GuaaH yJaaH-

l ‘ ranfary TabCUpaapuiaH Xo-
cua 6YAraH TOKJAPHHHT aJ-

re6pauKk HHCHHAUCHUTA TEHT

25-waaBsaan

I, MA 15, MA Iy, MA

3KAHAWTHUra MIIOHY XOCHJA KUJHHI.
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4, Boast™etp V épaamuna E, Ba E; MaH6GaNapHHHT KYYJaHHIL/IA-
PHHH Ba 3aHKHDHUHT Xap GUp Kapwuankaapunaru U,, U, U, kyu-
MaHHWAAPHU Ya9al, KuiMataapuuu  2.6- xanBaara  €3uHr. 2.5-
KANBANHUHF MabayMoTaapuaaH ¢ofinanauu6, ry, ry, ry KapLIHAHK=
JNAPHHHT KHAMAT/AapH XHco6.1a6 TOMHAAAH, fBHH

U, U,

ry= ro=—=; Fg==—",
1 ’lv 2 11' 8

26-xansan

E,B |E,B |U,B [U,;B Us,B |r,Om |r,,Om | r.,.OM

5. Ycraaw yeyauw acocuas E, Ba E, MaHGanapHHUHT KYYJAaHHIL-
aapu Ba ry, Iy, I3 KapWW/JIKKAADHUHT OJHHTEAH KHAMaTAapH Oy#nua
TeKIUMPUJAETraH 3aHXUp YYyH Hasapud XucobaawjaapHu 6axapub,
YHHHC HaTHXaAapDHHH TaxpuOGanaH ONHHraHAap OWAAH TaKKOC/AHI.

V3-yaunu Texmupum yuyn casonnap

l. Yeraaw ycyaMHMHr MOXHATHM HHMana?

2. danmwupuu HaBbaTma HaBOaT SIOK man6anapura ynaraunmuaga ¥iavos ac-
6061apunan JTaéTran TOXJADHHHT HVHAAHIWIHHAHC y3rapuwnra ca6ab numa®

3. HuMa yyyH 3aHXupuuhr 6apua Wi pexuMmiapuiaa YHWUHr adpum waxoduya-
Japuaaru TOKJAAPHMHT HyHaAHIINapH AOWMO ¥3rapullichs KoJAalM?

4. 3anknp 6MPUHYM MaH6anaH WIINAETraHAA YHra MKKMHYM MaHGaunu ynaw 6u-
NaH TOKMAaPHHHT HYHAaAMWWHHY Y3rapuurcua Koraupn6, ¢pakat OnpuHUH MaHGAHHHC
KarTanukiapHia (MAKIOpAApHia) TABCHP ITAAUCAH PEXHMHM TabMHH 3THIL MYyM-~
KHHMH?

5. Toxnarmu ycraaw NPUHIMTIMHA 3aHMHPHUHT aifipUM yyacTKadapH KyunaHuid-
napura Kyanam MYMKaHMH? MyMkuH 6§aca (Oyamaca) HIIMA YUYH?

6. Kannait xonaapra snekTp 3aHKUpPAApHHH XHCOOialWl YyYyH YCTAAWI YCyAuHn
Kyanaw makcanra MyBopug xucobraHaan?

3- n1agopaTOpUA HIIH

Y3raryBYAH TOK 3AHXHWUPHIA 3NEKTP 3HEPTUSICH
UCTEBMOJIYUJIAPUHHU KETMA-KET YJAUWI

{. Anu GaxapumiaaH Makcan

1. Yarapysuau Tox 3awxupu yuyn Om Ba KupXroduuHr MKKHH-
YH KOHYHHHHM TaTOMK STHILHW Yprauuul.

2. ¥arapysuan Tok 3aHxvpHAA AKTHB KAPUWHJHK I, HHAYKTHBAHK
L Ba curum C HH TypJM CXeMaJapla KeTva-keT YJaraHaa 3auxup-
ra Gepuirai KyuJaHWWHHHC KaHAafl TAKCHMAAHMLUIKHM aManna Tex-
WHPHW.

P

94

www.ziyouz.com kutubxonasi



2.10- pacm.

3. ¥awawaan onvuran MabaymMoTaap Oyiluua KeTma-KeT 3aHXup
VUYH TOK B2 KYYJAHAUINADHUHT BEKTOP JAHAarpaMMacHHH KYpPHLIHH
yprauuu.

4, 3aHXUPHHUHT aKTUB — r, PeAKTHB (HHIYKTHB — X., CHFUM —
X.) Ba Ty/Ja-—2z KapUIHJAHKJAPUHH, WYHHHIAEK, 3aHXHPHHHT KHPH LI
TOMOHHAATrH Ba KHCMJApHiard TOK Ba KyuYJaHduwJap opacHaaru ¢a-
332 CHJKHI GYypuaxk/JapHHH aHHKJALWIHH YpraHvul.

5. 3aHXUpHMHI napaMeTpaapdra Kapa6 TOK Ba Ky4dJaHHLAAp
Typau ¢a3a cunxuw Oypuakaapura 3sra GYJAHWHHH ocuuaorpad
épaaMuia KYpu6, HWOHY XOCHA KHUAHULI.

II. Mra oWn Hasapui TywyH4yanap

Xap KaHda@t ysrapyBuaH Tok 3aHxupu r, L Ba C 31eMeHT.aapH-
HHHT KeTMa-KeT, napaJjJ/e. Ba apanaul YJaHTaH TypJuya cxedaja-
puaan ubopar O6yaulIM MYMKHH. 3aHXHPIArd aKTHB KapIIHJIHK — I
HCTEBMOA KHUAMHAETraH 3/eKTP 3HEePrHACHHHHI HCCHKJAHK (EKH EpYF-
JHK) 3HeprusAcura, AbvHu (Godnaad vuIra afNaHaéTraHAMCHHH XapaK-
Tepaaian. VMHAYkTHBAKMK L 3aH)XXHPHUHT MarHWT MAaNAOHHUHH, CHFUM
(. 3Ca 3/NeKTp MaANOHHHH XapakTepJAandu.

Ma3kyp naboparopHfa HIIMAA HCTEBMONYHAAPHH §3rapyBuyaH TOK
3aHXKHMPHIA KeTMAa-KeT YJAUIHHHT KYHHAArd XO0JAJapH ypraHuaaiu:

a) HKKHTa aKTWB KAapWHWJHMK r, BA I, KeTMa-KkeT yJaHraH 3aHXHP
(2.10- pacm, a);

6) aKTHB KapLIMAMK 7, BA HHAYKTHB FaaTak L KeTMa-KeT yJaH-
rad 3aHxup (2.10- pacMm, 6);

B) 2KTHB KapUHJAHK r, BA KOHAEHCATOP ( KeTMa-KeT YyJ]aHral
3anwup (2.10- pacm, 8);

r) ymymuit xoa — r, L, C 3nemMeHT.ap KeTMa-KeT YJaHraH 3aH-
®Hp {2.10- pacm, 2).

oy
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2.10- pac™, 2 na kypcaTuaraH ¥3rapyByaH TOK 3aHAHPH YUyH
Owm KoHyHM Kyiinparuua udonansaHaid

U U

2 Vre+ (x, — x0)?°

6y epra: / Ba U 3aHwupnary TOK Ba KyUYJaHHMLWIHUHT TabCUD 3TYB-
Yyl KUAMaTH, 2 — 3aHXKUPHUHF TVsaa kapwwuauru, OM, r — akTus
kapwuank, OM; X, — HHAYKTHB Kapwhiuk, OM; x, —CUFHM Kap-
wuauru, Owum;

1

x, = ol; Ye=,0

6v epaa: L — uuayktuauk, [, C—curuM, P, o =2xf — y3rapysuan

Tok _6ypuak wacroracH, paa-c—!, f—y3rapyBuan TOK wacrotacu, [u.

Y3rapyBuad TOK 3aHuupJaapulard apaéHJapHW aHaAu3 KHauul-

la BeKTOp Auarpammanapnad ¢oilananvira TYFpH kKesaaau. Yaap-
HY KypHIIZAA Kyfugaru/iapra puoa KWW Kepak:

a) 3aHXUp aKTUB KapiWIMKAAH HOopar 6y/AraHaa TOK Ba Kyu-
NAHUL BeKTOPHHUHT HyHaauwaapu Moc 6yaub, yaap opacuaard ¢a-
3a cumkuw 6ypuaru ¢ = 0° (2.10- pac™, a, 0 Ba 2.11-pacwm, a, 2);

6) MHAYKTHBAMKIAA Kyusnanuin ¢pa3a Gyiuua Tokaaw 90° ra oa-
ouH keaaau (2.11- pacm, 6, 0);

B) CHFMMAA 3Ca KyusaHuw TokAaH ¢asa 6yfinua 90° ra opkana
koaaau (2.11-pacm, s, e).

6 Ba 8 NyHKTAapmalM Mys0xasanap {(wapraap) cog HHALYKTHB
raatax (r, =0) Ba curum (ry=0) yuyn xabya Kwauurad Gy.u0,
y3rapyBuaH TOK 3aHXXUPJAPHAATH XKapaéHNADHH OCOH TYWYHTHPHII-
ra épaaM 6Gepanwu.

Peasn mHAyxkTHB FaiTak Ba CUFHMIA TOK OHM/aH KydYJaHull opa-
cunaru ¢asa cumxuw 6ypuakaapu 2.10- pacm, e Ba ¢ n[a kypca-
THATAaH BEKTOp AMarpammanaru kabu, uHaykTuBankaa 0<<e << 90°,
curumaa sca 0 >¢ > —90° 6yaaanu.

/
—
~l r
74
A
00"——1-.—
0

2.11- pacm.
06
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Y3rapyBuaH TOK 3aHXHPHAA 3aHxupra Gepuaran Kyuaaundu, y3-
rapMac TOK 3aHxupuaard xabu, 3alxup KHCMAAPHIATH Ky 4AaHHID-
Jap TYW\VBIAPHHHHT anre6pank fIMrMHAUCHrA TeHr Ofamai, Oaaku
yJA2PHUHT BEKTOP (IMFUHAWCHrA TeHr Oy.aaau, ABHH

U=l z,+7 - 24+...4+1-2,=0,+ 0, +U,+...+ U,.

Kupxrod nkKuHYM KOHYHWHHUHT ¥3rapyBdaH TOK 3aHXHDH YuyH
TaTOMK 3THAMW XYCYCHATH 1y GuaaH ¢apk xuaaau. auxup Pakar
aKTHB KapwHauknan ubopar 6yaranna KupXroPHHHT HKKHHYM KO-
HYH! XyAdu ¥3rapMac TOK 3aHxHUpHJAArd Kadu TaTOMK STHAALH.

Mcrebymoauuaap KerMa-kerT OMPHKTHPHAraH ysrapyBd4aH TOK 3aH-
JKHPpHAA TOK OWJaH YMYMHH KyuJandwl opacuaa ¢asa cumxum 6yp-
Yyary ¢ MaBXYA, S'’bHU

i=1,sinot, wu=U,sin(of £ 9).
3aHXNp HHAYKTHB €KM AKTHB-WHLYKTHB Xapaktepra 3ra 6¥.ca,
¢ Oypuax MycOar, arap CHFUM €KW aKTHB-CUFUM Xapaxkrepra ara
6y.aca, MaHduiaup.
Y3rapyBuaH TOK 3aHXMUDHHUHT AaBp HYUAArH YpTaya KYBBAaTHHH
aKTHB KyBBar Aeiuaub, y Kyiiumaruya ugomanauaiu:

1 7
> 1 s
P= det—Tofuza’t—Ulcosq:.

L
T
Jemax, y3rapysuaH TOK 3aHuHPHAA AKTUB KyBBAT, y3rapmac TOK
saHxupujarura yxwaw, dakar U/ kynafitmara GOrauK 6yamail,
KyBBaT KO3(PULHEHTH COS© ra xaM OOFIHKAMP.

AxtuB Kyesar Barraapaa (Br), kuaosarraapaa (xBt) Ba Mmero-
paTtTaapila (MBr) yauanaan.

U -[1=S xynafitMa 3aHXKUpPHUHT Ty/a KyBBaTH AefAHIHG, BONLT-
amnepaapaa (BA), kunososrT—avnepnapia (kBA) yauanann.

Y xoana '
P=Ul-cosp =Scose,

6y epaa cos 9 3aHKUPHUHC KyBBar kodbduiuenru 6¥aud, y Hcreb-
MOJ KHJHHAETraH TyJsa KyBBaruuur Kaugaw kucMmu (Ppoiigaau wuwra
capd Of1aérranuun kypcaraau.

RyeBaT + Q=U/sing = § - sin» 3a>KUPHUHT PEaKTHB KyBBa-
TR Oyau6, BOALT — a)MNep peakTHB, KHJOBOJbT—aMnep peaKTHB.Jap-
Ja yauanaau Ba Kuckaua BAp, xBAp rapsnaga &ésuaanm,

PeakTuB KyBBAaT HCTEbMO.1 KMJIMHA3TraH TYJsa KYBBaTHHUHT KaH-
Aall kuesmu Manbara KafTapuaadTranauruiu GUAONPALH, WYHUHT YUyH
XaM peaxkTuB KYyBBaT feiinanv. MuayktuB XxapakTepllatH peakTHB
KyBBaTHu MyclaT (- Q,) nwopa O6uAaH, CHFHM XapaKTEPAArUCHIilK

aca Maupuit (— Q) uwopa O6uian Gearusaw Kady.a KuJHHTaH
ll. Hwun Bawapum rapTHOM

1. Jlaboparopus cTeH1u On.iadH TaHuwuG Oyaradnad cyur 2,12-
pacMmaaru 3fegTp cxemanu itnrud, yHn astorpancdopmatop (JIATP)
€paanmiiga 6up ¢asaaum Tok TapMorura yaanaiu. JIATP HuHr uukuu
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2.12- pacm.

KHCMaJnapuaard Ky4YJaHHIIHUHT KUAMATH VKHUTYBUH TOMOHUAAH OeJ-
TUJIaHALN,

2. T, Ba T, tymbaepaapuu yaab, r, Ba r, peauctopsapran u6o-
paT xeTMa-keT 3aHMUP XOCHA KMauHazu, Barrmeip napaanen uya-
FAMUWHMHT Ba V, BONBTMETPHHHI KHCMAaJapH yJaHraH wmuymniap épha-
MHJa 33aHXKHPHHHT Xap OWp KUCMHAAru Ba OYTYH 3aHXKHDJAArH aKTHB
KYBBaTHH Ba KYWYJAHHWUIJADHUHT TYIUYBAAPHHK Va4yab, HaTHXKAAADH
2.7-xanBanuuHI AKTHB HArpy3ka KaTOpHra €3aunaju.

3. Tym6aep T, uu yna6, tymbaep 7, ysunanu. HaTuxapa pe-
3UCTOpP ry, AAH Ba MHAYKTWB FaaTak L naH u60paT aKTHB-HHAYKTHB
XapaKTep/H KEeTMa-KeT 3aHXHpP XOocua O6ysanu. 2- nyHKTAArd Kabu
yauamaapuu Gaxkapu0, HaTHxajapH 2.7- KaABAJHHHT AKTHB-HHAYK-
THB HAarpy3ka KaTtopura €suJaliu.

4. Tymbaep T, uu yna6, tym6aep 7, ysuaaau. Haruxana pe-
3ucTOp ry Ba cuFiM C faH u6OpaT aKTHB-CHTHM XapaKTepAH KeTma-
KeT 3aHXHpP Xocua 6yJaanu. 2- nyHKTAark kabu YagamwnapHu 6axapub
HaTHXanapH 2.7- XaJBaJHUHT AKTHB-CMIMM HArpyska KaTtopura €su-
aanu.

5. Tym6aep T, Hu axpaTuG, pe3uctop r, HHAYKTHB FaiaTak L
sa curum C nan MGOpaT KeTMa-KeT yJAaHraH 3aHXHUP XOCHA KHJH-
HafH. 2- NyHKTAaru kabu yauaunapuu 6axapuo, HaTHXanapuuu 2.7-
WaaBaajaaru HarpyskaHHHI YMYMH{ TypH Katopura €3ull Kepak.

6. 2- nyHKkTAary yayawaap 6aXapHATAHAA 3aHXKHD KMCMJAapHAaru
KyuaanuwJaap tywysaapu U, Ba U, napuunr aiare6pank AHFHHAHCH
TapMoOK Kyuaauuwu U ra Teur skauauruia; 3, 4 Ba 5 nyHKTJIapaa
aca U,, U, Ba U, KyunaHuWIap TYIIyBJAPHHHHT aAreOpPanK AHFHH-

JAHCH TapMoOK KyuJaHuwHd U paH xatTa OYaMIINra HIIOHY XOCHJ KH-

JIHHALH,

7. 3, 4 Ba 5-nyHkTaapaa ocuusanorpad épaaMuaa xap 6uap Har-
pPy3Ka TYPHHMHI OCLMANOrpaMMACHHH SKPAaHAAH Kaabkara Ky4uupHO,
3aHXHpPAArd ToK GH/aH KyuJaHHII opackHaa ¢asa cuxHu Oypuaru-
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HHHT GOpauTnra Ba 2- myHKTAa 3ca wy ¢as3a CHLKHW Gypyaruiunr
AYKAUrura MWoHY XOCIU KHIHHAIH.

8. YavamnaH OJIMHraH MabAyMOTJaap GYinua Xap Gup uarpyska
TYpH yuyH Macwtabaa TOK Ba KyY/JaHHIIJIADBHUHT BEKTOp AHAarpam-
MacH Kypuiaid Ba yJaap 6usaH éuMa-€H TeruiIAH OCUUJAJIOrpaMma-
JNapH Kypcatnaaiu.

9. 2.7-xaapannary 6ap4a mcoénaumapﬂu 6axapranaai CcyHr
33H)XHPHHHT MapaMeTPAapHHH AHUKJAWIra YTUAALH.

10. YsrapysuaH TOk 3aHaupuaa OM KouyHu Ba KHPXrod mkKHH-
YH KOHYHHHHHI TaTOMK STHAHII XYCYCHAT/]apH, IIYHUHTAEK, TOK Ba
KyuaaHuu opacuiard ¢asa cu/xkuul 6ypHarura 3aHXKHp Tnapamerp-
JAPUHUHT TAbCHPH XaKHAAd XyJ/oca GepHaanH.

IV. XHCOBOT TY3HWI TAPTHBH

1. ToKk Ba KyulaHHLWJAPHUHT BEKTOpP AHAarpaMmalapHHH
Kypuu.

ABBan TOK Ba KyY.JaHHUWHHMHT MacwWTabuuu (m,=A/MM, m,=B/mM)

Tanaab oaMW Kepak.

KeTMa-KeT 3aHXKMpJAApAa TOK 3aHXKUPHUHT 6apua 3JeMeHT/apH
YUYH OMD Xua KuiiMatra sra 6yAraHu yuyH, yHH OOLI BEKTOp Tap-
3M1a OAWW MabKyJa XuCOOJaHalH.

a) Harpyska axktus KapwuaukpaH uHbGopart 6¥ya-
rauaa. Uxtuépuit O nygrazad Toxk BeKTOPH / HHU TOPH3OHTAA K-
An6 (2.10-pacM, J) KA WY HYKTaZaH TOK BEKTOPHHUHT AYHaAMIUH

6yitMua r, pe3ucTopAard Kyyaauuur TyWyBH BeKTOpH U, HH K¥sAMH3,

YHHHT OXHPHAAH r, PesUCTOpPAArd KyuJaHuuwl TyuwyBH Bektopu U,
HH KysMu3. By BEKTOD/IApHMHI AUFMHAUCH TAPMOK KYH4JaHUUIMHHHT

Bextopy U ra reur,

6) Harpyska akTus kapuuang Ba MHAYKTHBJAMKIaH HGopart Gy.-
ranaa. Mxtuépuit O HyKTasan TOK BeKTOpH / HM rOPU3OHTaA KYiub
(2.10-pacM, ¢) iHA Wy HYKTaJaH TOK BEKTOPHHHHI HYHaJauuM Oyitnua

r, pesicTopiars KyuaaHuw Tymysu sektops U Hu Kysamus. Maskyp
3aHxup yuyH Kupxropuuur uxkuHud KouyHHra kypa yHra OepuJ-
FaH KyuJaduul:

U=T-r,+ iz, =U,+ U,

Oy epiaa 2z, — MH1YKTHB TaITaKHHHT TYyJa KapuUILJIHMTH, OmM, UF —
HHAYKTHB FaATakdard Kyuy.Jauuw Ttywys, B.

Cyurpa U, BEeKTOPHHHT OXHMPHIAAH COAT CTpeJKacH Xapakarura
TeCKapH jiyHaauwia MHAYKTHB FAJITAKAArd Ky4.JaHHU BEKTOPH UF
ra teur paauyc ouaam €it uusud, O npyxkragaH 3ca OYTYyH 3aHKHP
KYUYNaHILHHHHT BEKTOPH U ra tenr paanyc Ouaad €H uH3uaaiu,
Euanapnnsr kecuwran HygTacnuu O HyKra Ba U BEeKTOPHHHHI OXH-
pH Ouaan OupaawTHpHG, BEKTOpP AnarpaMMadil Xociti kuaamus. Fan-
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Tak1ard Kydaandw Up nu aktvs Ug=/-r, Ba nuayktus U, =
= /- X, TAWKHUA ITYBYKIAPra AKPATHLI MYMKHUH.

27-waaBaa

Yavawaap

XHcobaauw.tap

Harpy3aka Xxapaktepw
(TypH)

~

U|P cos ¢

z

A BIBT AHArpaMMaiaH | XHcobaaHraHi IOM IOM

OMm |OM I it [mad

pe3ncTop ry

PE3NHCTOp Iy

Akrtus

OyTyH 3aHxHp

peaucrop r,

WHIYKTHB Faf-
Tak L

AKTHB-HHAYKTHB

6YTYH 3aHMXKHD

pesHcTOp 7y

kouaencatop C

AKINB-CHFHM

Oy ryH 3atknp

pesucTop r,

HHOYKTHB Fal-
Tak L

KoHencarop C

Vuymuit x01

GyTYyH 3askup

B) Harpyska aktuB Kapwnauk Ba CuFumaan ubopar 6yaranga
Kyu/aaHuw Bektopaapu U Ba U, Gow Bexktop / ra HucOatam coar

CTPEe/IKACHMHUHI XapaKAT AYHANMINKAA YHU3HAAILH.

KoxnaeHCATOPHHUHT

aKTHB KAPIWIMW/IMICU 7. XMYAd KUYMK OYy/araHuaad YyHAArd KydJdadHdol-
HHHr TywyBH U, = /-r, xucobra onunmaitau. IIyuuur yuys xyd-
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Januw Bektropu U, Tok sBextopuaan (U, nuur oxupunau) ¢asa Gy-
fimua 90° ra Koaysuanm Gypuak ccruia Kyiunanu (2.10- pacm, o).

r) Harpyska akTuB Kapuimank, MHAYKTHBAMK Ba CHFUMAAH uOO-
par 6yarannard yMyMHi X04 yuyH BexkTop anarpamma (2.10- pacum, 3)
KYPHII YKYBUMNAPHHUHT Y3/apHUra TOMLWWpPHAAAH.

2. CxeMaHMHr napaMeTrpAapHHHU aHUKJALI

a) 3aHKHUPHUHT KyBBaT KosgduuueHTHHH ac6o6JapHUHr KYpca-
THIIM Oy#uua Kyimaaru ¢opmyJaanad aHUKAaHAAM:

P
COS @ = —,
Ul

BekTop muarpaMManaH 3ca TeTHWJIM TOK Ba KYW/IaHHUII BeKTOp=
Japu opacuaarv 6ypuyakHdH y.a4al, YHUHr KHAMATHHH TPUTrOHOMETPHK
JaABanaaH TONTAHAAH CYHTr, KyBBAT KO3h(MHUHEHTH COS® HH aHUK-
A3 MYMKHH €KH Tervwau TYFpu OypyakJu yuOypyakHHHT Karer
Ba TUMNOTEHY3aCMHUM MM Ja y.aual, YAapHUHT HUCOATUHH OJHII MYM-
KHH. HKKWHUH ycya avmkpox XucoG/sanamu, COS® HUHI BEKTOpP AMHa-
rpaMmanaH aHUKJAaHCaH KuiiMaty 2.7-3kaasaara ésuaanu;

6) 3aHXUDHHHT HCTaraH KMUCMHUUHC Ty/aa Kapwuaurdy OM KOHY-
HHJaH aHUKAaHALU:

~|<

z2= =
B) OYyTYH 3aHXHPHMHT aKTHB KYBBATHAAH 3AHXUPHUHI aKTUB Kap-
UWIHAKIH £ HY @HRKJAW MyMKHH:
. P
= [* J—
P=1UI*-r, 6yunau r=
3aHXUPHHAHT aAPHM KMUCMJIAPUHMUHT AKTHB KapUIMJAMCH pe3NucTop,
FAATaK €KY KOHAEHCAaTOPHHHI TerWUIIH aKTHB KYBBATJapHHH HOKOPH-
Aaru ¢opMyaara Kyiuw GHaaH TOMUA3AH;
I') FaATaKHUHr WHAYKTUBAWIKM L HH aHUKJAIl YYYH aBBaJ YHUHI
HHLYKTHB KapLUHJHUTH X, TONHAAIH:

—_— _— 2 __ g2
x, =0l =Vz2—rt,

Oy epaa zp —raiaTakHWHr T¥aa kapuwuaurd, 2zp= U./l; r, —ran-

P
F
TAKHUHT 8KTHB KApLIMJHTH, Fp = rh
3aHXHPHUHT HHAYKTHBAMIH:
XL XL
== » TH;
© 2.%-f

J) KOHAEHCATOPHMHr cHFMMH C HH aHWKJALl YYYH aBBaJ YHHHC
CHFMM KapUIHJMCH X, aHHKJaHaAH:

| PR
X, = w_ — sz(— ri.
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KonneHcaTopHuHT CHTHMH

_ 1 — 1
C= Xceo xc‘27“f’ d ((bapaaa)

1.108
C=—xC'T'TC'T' MKD

¥3-y3unn TekmupHm YuyH caBoxmap

1. Om Kouynd Ba KupxrodpHHHr NKKHHYM KOHYHHIIM V¥3rapyBuaW Ba ysrapMac
TOK 3aHWHPIAPHra KYANaHWLIAATH XYCYCHATJIapH HWMaJapiau ucopar?

2. HarpyskawMur Kyitupariua yJaHraH X0J1apH YuyH TOK Ba KyYJAHHIIHWHC
BEKTOp 1HarPaMMACHHH KaHHail KypHII MYMKHH?

a) HKKNTa PE3HCTOP KeTMa-KerT y.1aHraHia;

6) pe3ncTOp Ba FalTaK KeTMa-KeT YJaHraHaa;

B) PE3HCTOP Ba KOHIEHCAaTOP KeTMa-KeT YJaHraHaa;

T) PC3NCTOP, FalNTaK Ba KOHJIEHCArOp KeTMa-KeT YyJaHraHaa.

3. Huma yuyn rantakmary kyyiauuw Up Ba U , wywnHriex, Koniencatopaa-

rH Kyunannw Uy sa Uc F3apo Teur amac?

4. 3awKHPHHHT aKTHB, MHAYKTHB, CHFUM Ba T}J1a KapUIINK1apH KaHAa#i anuk-
JAaHaau?

0. Fantakunur nHaysThBaurn L Ba KoHaeHCaTOPHMHr cUFMMu C Kanaai aHuK-
AaHaan?

6. ByTyH 3aHXHPHHHT Ba 3aHXHp ailipuM KHCMJAApIHIHT KyBBAT Ko3dpduunent-
JapU COS ¢ KaHulail aHMKAaHaQH?

7. Codp MHAYKTHB raiTakia KYYJAHWWIHHHT TOKAaH, cod CUFHM1a TOKHHMHT
Kyunanumnan ¢asa 6yinua 90° ra oanauH KeJHWHBH TYWYHTHPHG Gepuur,

4-naGopaTopus MLIH

¥3rAPYBYAH TOK 3AHXHPUIA 3JEKTP 3HEPTUSICH
UCTEDBMOJNYHIIAPHHH NAPAJINEJ YNALL

I. Mmnn OGaxapHmigaH Maxcai

I. Cunyconnan yarapyBuaH TOKHHHT mapa.Je] 3aHXKHDPJAAPH YUYH
OM KoHyuiHH Ba KHPXFOGHHHr OHPMHYM KOHYHHNH TaTOMK ITHI
XyCyCHAT/apHHHU Yprasuul.

2. YarapyBuaH TOK 3aHXupHa aKTHB YTKa3yBYaHAMIH g OyaraH
pesucTop r, HHAYKTUBAMK L Ba curum C HM TypJauuya cxema’apaa
napaJjjies yanaranila 3aH:xUPLArd YMyMHI TOKHHMHT KaHxal TakcHM-
JAHUUIMHIE aMa/lla TeKUHpPHIL,

3. Yauawaapnan onunran Mabaymoraap 6yiiMua mnapaJjaen 3aH-
MHUP YYYH KYUJAHHIU BA TOKAAPHHHT BEKTOP AHarpaMMacHH{ Kypuui-
HM Yprauuii,

4. 3anKUPHUHT AKTHUB £, PeakTuB b (WHAYKTUB — b,, CHUFUM — b )
Ba T¥sa Yy YTKAa3yBUaAHJHK/JAPHHU Xamlda KYBBAT KO3(GHULLHEHTH COSY
HU aHIKJAWHH §praii,

I, Mwira oun Haszapuit TymwyHuyasap

Mabayski, napajniea yJaHrad 3aHXKHUPHIHT 3JeMEHTAapH Oup
XWJ KMiMaTAard KydJadulo Tascupuiaa 6y.Jaani.
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~ 9] ==¢
g
1
7 I .

17 N

p A
g 7

2.13- pacm

Maskyp nabopatopus WinMAa UCTEBMOJNYHJIAPHHM y3rapyBual TOK
3aHXHPHUra napanjen yJAaUIHUHT KyHHAard XOJNJapH YpranuJaanu:

4) aKTHB YTKAa3yBUAHAMK g OGWJAH WHAYKTHB FAATaK L HU napan-
qea yaaw (2.13- pacm, a);

6) akTuB YTKA3yBYaHJUK g OusaaH KoHaeHcatop C HU mnapansen
yaaw (2.13-pacwM, 6);

B) yMyMHuil Xonzna sca g, L Ba C sneMeHTJapHY mapaJjJies yJatu-
nup (2.13-pacm, 8).

[Tapaanen 3aHxupHHHT Xap 6Mp woxo6Guacuaard Tok OM KOHy-
Hura 6MHOaH KyPuiaard TapTu6aa aHUKJAaHaOu:

8) aKTHB ¥TKa3yBYAHJUK IIOX006YaCuAaru TOK

lg= g LU,
Oy epna: /, —aKTHB {TKasyBYaHAUKJIH PE3HCTOP T OpKaH yTyBUH
Tok, A; U—TapMOKHHHT Kyu.JaHuwn, B; g—pe3aucTOpHUHT Y¥TKa3ys-

1
YaHJHTH, —.
OMm

6) MHAYKTHB FaJTaK/aW WOXOBUYaAard TOK
/F =b,- U,
Oy epna [r — MHAYKTHB FaaTaK OPKanH YyTyBYH TOK, A; b,—HHIYyK-

. 1
THB FANTAKHMHT §TKA3YBUYAHJUTI! (O—):
UM

1
L oL 9=, L’
w—¥3rapyBuyan TOKHHHT Gypuak wacToTacy; f[—y3rapyB4aH TOKHHHT

uactoTtacd, 'u; L—FaNTaKHUHT WHAYKTUBAUCH, [H.
B) KOHIeHCaTopJu woxobuanaru TOK

le=bc- U,
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Oy epla /c—KOHIEHCATODAM 3aHXHMPAAH YTYBuH TOK, A; bOc—KOH -

- 1
A€HCATOPHUHI CHFHUM YTKasyBYaHJUCH, (6—)
M

bp=0-C=2x-f.C.
C—KoHaeHCAaTOPHUHT CHFuMH, D.

YarapyBuan Tokmu XucoGiam Hasapuscura OMHOaH MaHGaiaH
HCTEDBMOA KHAMHAETraH yMYMHUH TOK:

1=V =1

1=U-V g+lb,—b ) =U-V g +62=U"y,

6y epna /—3aHXHDHHHT TAapMOKJaHMaraH KUCMUAAaru Tok, A; b —

v 1 - v
3aHXHPHUHI PEeAKTUB YTKA3YBUQHJ/IUIH, O—; y—3aHXHUPHUHT TyJ12 YT~
M

1 - .
KasyBYaHAUIH, . Bapua yTkasyBuaHIMKNAPHUHT Ya40B OHpAUCH
M

| -
on CKu cuMenc (kucxaua Cm) me6 Gearunanaau.
M

Kupxrouuur 6MpHHYM KOHYHHIa Kypa y3arapysuaH TOK 3dHXKH-
pua TAPMOKJAHHIN HYKTACHJAArd TOKJAPHHMHI TreOMeTPUK HHFMHIAHCH
HO/Mra TeHT, SBHH:

[=1,+7, ekn [—7,—T =0 (2.13-pacy, a);

=1 +1, &ku l_[g—£°=0 (2.13-pacm, 6);

I'=Il, 4141 én [—1 —1 —1=0 (2.13-pacm, 8).

f’arapysqaﬂ TOK 3aHXUpHAA HCTEDBMOJ KHJUHAEITaH aKTHB KyB-

BaT
P=Ulcosy,

6y epaa COS?—3aHXHPHHHT KYBBAaT KOIPODMUHEHTH; @—3aHXKUPHUHT
TapMOKJaHMaran Kucmujaard TOK OHJIaH Ky4JaHHIU BEeKTOPJapH Opa-
cufard dasa cuakuI Gypuari.
[Tapanses woxobuasappa MCTEBMOA KHIHHAETTaH aKTHB KYyBBaT-

aAap

Pg= U- 1, (coscpg= 1);

P,=U-1,-cosyp

Pc=U- [c-cosz,
6y epna: P,— aKTUB YTKa3yBUaHAM DE3UCTOP HCTEBMOJ KHJI3ETraH
KyBBat, Br; P, P, — Teruwinya HHAYKTHB FANTaK BA KOHIEHCATOP
UCTeBMOJ KH/IEETranl 4KTHB KYBBAaT, BT, c0S?., cOSp. — Teruminya
Fa/ITakJd Ba KOHJAEHCATOPJAM IOX064aNaDHHHMHT KyBBAT KO3pPULMeHT-
Jaapu,
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ByTyH 3aHXHPHHMHr aKkTHUB KyBBaTH napanjen woxobyasap akTuB
KyBBaT/IAPUHHUHT anre6pank NMUrBUAHCHAAH 10OpaT, ABHU:

P=P +P.+P,
HI. Mwnn GaxapHm TapTHOu

1. JlabopaTtopus crenan Ounan TaHutu® Gyarannan cyur 2.14-
pacmaard 3J€KTp cXeMmaHu iHUFub, yuu asTtorpanchopmatop (JIATP)
épaaMuna O6Mp ¢asaam Tok tapmorura yaaHaau. JIATP wuur guguw
KHCMaJaapHAArd KYUJaHUIIHHHr KHAMATH YKUTYBUM TOMOHHAAH Oea-
ru/JaHanu.

2. T, Ba T, tymb6aeprapHu ynalb, pe3uctop r Ba HHAYKTHB Traj-
tTak L nauw ubopar napaanea 3aHXHp XOCHA KHAMHaZH. Bartaerp
épaamuaa OyTyH 3aHXKHPHUHT aKTUB KyBBaTHHU, A, A, Ba A, amnep-
MeTpJap €paamMuAa 3Ca 3aHXWUDHUHT TapMOKJAHMaraH KHCMHLaru Ba
moxobuanapunard TOKJAAapHH ya4yal, OJMHTaH MabaymoTsaap 2—8-
XAJBa/JHUHF aKTHB- HHAYKTHB Harpyska Karopura é&3ausnalu.

3. Tymbaep 7, un y3ub, Tymb6aep 7, yaanaau. Hartuxkana pe-
auctop r Ba KoHzeHcaTrop C naH HO0OpAT aKTHB-CHFHM XapakTepau
napajJes 3aHXHUp XOCWa OyJaadu. 2-nyHKTAaru Kabu VauamaapHu
Gaxapub HaTHxansapuud 2.8-XaJBaNHUHT aKTUB-CHUHM Harpyaska
Katopura €3uaand.

4. Tymbaep T, uu y.nab, pesuctop r, HHAYKTHB FanTak L Ba KOHM-
nenHcatop C aan uOopaT napanjen 3aHXHDP XOCHJA KuJAHHALH. 2-
nyHKraaru kabu Vavawsapuu 6axapub. HatvxanapHud 2.8-xaznsaJ-
Jary Harpy3kaHuHr YMyMHU# TypH KaTopura €3uJaau.

5. 2,3 Ba 4-nyHkTAapIiard yJadauiap 6axacu/JraHaaH KeiiH 3aH-
XKUPAAPHUHT woXxo6yanapuaaru [, /, Ba I Toknapuuur anreGpanx
AHFUHAKCH yMyMHiA TOK / AaH KartTa GY/IMUINTA HWOHY XOCHJA KHUJIH-
Halu.

6. ¥Yagawnan oauuran Mavaymotaap 6¥inya xap Oup Harpyska
TYPH YU4YH Macwitabfla Kyd/JaHdll Ba TOKAADHMHT BEKTOp Auarpam-
MaJjapy KypHuJaaliu.

7. 2.8-wanBannaru Gapua xucoOJawnapHH OGaxapraiiaH CyHr
3aHXHPHMHT NapaMeTPIapUHH aHUKAAIUTA YTHJIALU.

8. JneMeHTapd napa/ajen YJaHraH Y3rapyBudH TOK 3aHXHPH
yuyH OM KouyHuHd Ba KUpXTOQHMHT OMPHHUM KOHYHHHH TaTGHK
9THIN XaKHAA XyJaoca OepHJICHH.

2.14- pacu.
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28-wanman

Yavawaap Xnucobaawaap

Harpyaka
xapakTep (Typn) AR R cose y leg (07 ] ocl c

aAnarpam- xucobaan- | 1 11 1
A|A ] AJA BT Ty ramk o low o (o | T Mx®

pe3ncTop - —_—— —_ =] ==

14):)

RHAJKTHB
FaaTaK

6YTyH
3aHKHP

AKTUB-HHAYK

peauctop - —|— Y [ -

KOH 1€H~
caTop

AKTHB-CHFUM

6yTyH
33HKHP

pesiicTop \— ‘— —

HHAYKTHB
FanTak

KOH1eHCa-
10D

YMymuit xoa

3aHKUP

6yTyH l_ _’_\

IV, XucoGoT Ty3uaw Taptubu

1. Kyuaanitur Ba TOK/apHUHT BEKTOD JAMarpaMMajapHHH KYpHIU.
ABBan TOK Ba KyuJaHHLIHUHT Macwtabuuu (m,=A/MM Ba m ,=B/Mm)
Tan1a6 oMW Kepak.

Kyunayuw napasnes 3aHxup/aapia 3aHXHPHHHT 6apua woxobua-
JapH yuyH Oup Xua KuilMaTrra sra O6yaraHu yiyH YHH 6011 BeKTOp
Tap3uAa OJHII MABKYJ XHCOONaHAdH.

a) Harpy3Ka akTUB-HHAYKTUB XapakTepra 3ra 6yJ-
ranaa. Mxtuépuin O nykrazau (2.13-pacm, 2) xyusanuwr U HuHP
BEKTOPHHH TODW30HTAN HYHAAMWAA uu3amu3. SlHAa wy HYKTalaH
KYunaHUII BeKTODHHMHT iiyHasuwyu 6yfivua pesucTopau moxobua
OpKa/H YTYBYH TOK /, HUHI BeKTODHHH YH3aMu3.

Kupxroduuur 6HpHH'-m KOHyHHMra OWMHOaH 3aHXHDAArd YMyMHHA

TOK
[ =1, + L
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By udonannHr BeKTOp AUArpaMMACHHU KYPHU YYYH TOK BEKTOPH
/; HMHT OXMDUAAH COAT CTP@AKACHHIHC XapakaTH {ijHaiuwuna (4yH-
Kn MHAYKTHB TOK KyuJanuwian dasa G6yiuua opkana Koaanu) =/,

TOKH BEKTOpHMra TeHr paauyc Guaan éii unsmrann. Cyurpa O HyKTa-
AaH yMyMHil TOK / HUHC BeKTOpHra Tewr paauyc 6uian €i uusuaa-

nu. Efinapuunr Kecuiran Hykrachuu /, TOKM BEKTOPHHUHT OXHPH
xamaa O Hykra Ounan GupaawTtdpuo, BeKTOp AnarpaMMaKnd XOoCHA
kuaamu3. Fantakaan yraérran TOK /p HM aKTHB TOK [, BAa HHAYK-

THB TOK /, JaH u0OpaT TAWKWJ 3TYBYHUAAPra aXPaTHUl MyMKHH;

0) HArpyska akTiiB-CHFHM Xapakrtepra 3sra 6Yy.1raHfla TOK BEKTOp-
napu [/ Ba [, coaT CTpeJAKAacHHMHr Xapakard fyHajsviiura Teckapu
iyHanumaa uyusuaaan. KOHAGHCATOPHUHT aKTHB YTKA3YBYAHAWUTH XKY-
Ja Knyug Oyarauufjan yHH xucobra oJgnnmaiigu. ¥ xoJa4a CHFUM
xapaktepaaru Tok BeKTopH (/.=/,) Kyusauuw BexTOpHaaH (ha3a
6yinua 90° ra ¥3yBuan #ynaanwnaa gyauaaiun \2,13-pacum, 0);

B) Harpysxa axkTHB De3HCTOpP, HHAYKTHB FaaTak Bd KOHAEHCATOP-
naH uoopar OyaraHjard yMyMuii XOA YUYH BeKTOP AHArpaMuMaHu
{2.13-pacM, ) KypHII YKYBUMJIAPHHUHT ¥3/38pura TOMWHPUAALH;

r) xyBBat ko3ddpulmeHTunH aHukaaw. ByTyn 3awxupHuHT KyBBsaT
kodbduuuentu Kyfujaaru dopmysaa Ouaan aHuKAaHALH:

cosg = =
=

[Tapannen woxobuasap yuyH XaM KyBBaT KOIQPUUHUEHTH aHA WY
¢dopMysa OuiaH aHUKJIAHAAM, AMMO KYBBAT BAa TOKHHMHT Xap Gup
woxo6ya yuyH Terumad KufimMat/iapu OJHMHAH.

Bektop aAnarpaMmajaH 3aHXUPHUHT KYBBAT KO3hPHIHEHTHHH
aHMKJAUl YYYH Teruwad Oypuak/JapHd yAuab, TPUrOHOMETPHK IKal-
BaJdaH COsp HUHI KuAMATH aHuKaadagu. [llyHuurpex, sektop awua-
FpaMMajgay Teruwau TYFpu 6ypuakan y4O6ypyaKHUHT KAT€T BAa rumo-
TeHy3anapuHu ya4al, YAAPHUHT HUCOATHHH oauml MYMKHH. Kefiunru
yCyJsl aHMKPOK HaTHKA Gepaau;

Il) 33HXHUPHHHT YTKAa3yBUAHJIMKJADHHH aHUKJALL;

1. 3anxupHUHT Tyaa yTKaaquannum

=—, CMm.
y U
2. 3aHXKHUDPHUHT aKTUB YTKA3YBYAHJHTH
I
g=5, Cum (=1
3. 3aHKUPHHHT MHAYKTHB JTKA3yBYAHIUTH

!
bI_=ZL,CM(1L::=Iz).

4, 3amXUPHUHT CHFUM YTKa3yBUAHJHWIK
bc—— Cm (I.=L).
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¥Y3-yanuu texwHpuw YuyH caBonnap

1. KupxFoQHHUHT OUPHHUM KOHYUHHH §¥3:apyBYiH TOK 3aHkHUpAapura TaTéHK
STHII XYCYCHATIapH HHMMalapaaH ndopar?

2. ¥3:apysuan Tok sarwwupn yuyn OM KOHYHH KaHiall Tar6HK STHIALM?

3. Ha:pyskanuur Kyitiraariya yJraurald X0/4MapH yuyH KyuyaaHHll Ba TOKJap-
HHHC BEKTOp AMarpaMMaciHH KaHial KypPHW MYMKHH:

a) Pe3u(TOp Ba HHIYKTH3 FaiTaK napaine. yJlaHTaHAa}

6) pesncTop BAa KOLAEHCATOP Napanfien YJaHraHaa:

B) Pe3HCTOpP. MHI1YKTHB FanTaK Ba KOHAEHCAaTop mapanjes yiauramia.

4. byTyH 3aHWHPHNNT, FAITAKHHHT Ba KOH1€HCaTODHWIN MAPaMeTpiapn Kannad
aHHKJaHaxu?

5. DYTYH 3aHKMPHHHr Ba 3aHXHP WIOXO00YaNapHHMHT KYBBAT Ko3(PdHUHEHTH
KaHnail aHuKaananu?

6. da3a cuguw 6ypraru ne6 HUMara alHTHaALH?

5-n1a6opaTopust HUIH
KYUYNAHHLUJIAP PE3OHAHCH

I. Mwun 6axapuwaas Magcan

1. AKTHB, HHAYKTUB Ba CHFUM KapUIMAUKJIADH KETMa-KeT Yy.JaH-
raH 3aHXHWpAAa KYU/AaHMIIAAD Pe30HAHCH XOMXHCACHHH 3KCNEepHMEeHTa.l
TeKIHPULL.

2. 3aHXUPHHMHT KeTMa-keT TeOpaHUII (pe30HAHC) KOHTYPHUHH pe-
30HAHCra Kanap, pe3oHaHC nakTvaa Ba PE30HAHCAAH KeWHHCH OyArax
napaMeTpaapHHY aHUKAAW Ba Y3ura XOC XYCYCHATJAapHHM, WUl pe-
KHUMAADHHM Ypraduw.

3. TampuoasaH oaurral MabAyMOTIIPHH Hasapuit xucobaap Gu=-
JaH TaKKOCAalLL.

II. Mwra ou1 Hazapuit TymyHyagap

MHIYKTUBAUK Ba CUFUM 3aeMen1aapu OYJraH 3/exTp 3aHXHP-
Japaa KysaTHJaAuras pe3oHaHC XOAHCAJapPHHHHT TabHaTH MeXaHuKa-
naru, moJexyasp ¢n3ukanard, ontHkasard Ba 0Owka coxanapaaru
pe3oHaHc/apHUHT Tabuarura yxwawaup. Bbapua xo.napaa pesonalc
TeOpaHHw KOHTypura |cucTemacura) tawkapuiaH GepuaraH naBpHi
TahCHp |Tawku Kyd) Tydaiiam coamp 6yaaiu. Y3 napamerp.aapura
Kypa xap 6Mp TeOpaHUW CHCTEMACH V3NAPHHUHT XyCyCcHH TeOpauui-
Jap 4actoTtacu w, ra sra. CucreMana TYn/aaHraH 3Heprus y3 xoaa-
THHHY TY.13 LUHKAAA Iy 9acTOoTa Te3]Hruaa y3raptupub typaau. Ky-
KH 3Heprus capdu GyamaraH xap xaHzpail (naeas) reSpaHuIl CUCTe-
MacHHu @, yacrora Ouaan tebpatub 1obopuiaca, y 6y xoJaTHd Kepa-
ruua y3oK BaKT cakaab Typa osanu. Muku sneprusa capgu 6yarad
TebpaHuil CUCTeMacuaa 3Ca TYNJAaHraH 3HEPrusi acTa-CeKHH HOoJraua
Kamaa 6opanu Ba cucTemaaarud TtebpaHduLIap xaMm cyHaad. Arap
cucTeMana 6yna€TraH xap UMKJLArd 3Heprus cappuHu ywma w, yac-
TOTAa1a UMKJAWK paBHLIlA TAWKH 3Heprus Manbdauaad Tyanupub Typa
0/1caK, y XO/1a CHUCTeMana 3HepPrua MUKAOpPH y3rapmacaaH KoJuoO,
TeOpaHWIl YeKCH3 y30K J1aBOM 3Taldd. DBy pe30HaHC XOAHWCAaCHHHMHT
HaMO&H GyanwHanp. Dolikaua aliTranfa, pe3oHaHc TeGpaHHW CHC-
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TEMAaCHHHUHI XYCYCHA TeGpPaHHIIIAD HACTOTACH Wy HH TAIUKH KYYHHUHT
(aHeprust Man6aunuHr) mMaxOypuii HactoTacn o OuJaH MOC TyWHIL
XO0MHCACHIHP.

JaeKTp 3aHXKUp/aapaa Te6paHull CHCTEMACH Tap3ula HHAYKTHB
raatak L Ba curuM C NaH TAWKHJA TONraH Te6paHUIl KOHTYPH (2.15-
pacu, a| Kapasnand. Konjaencatopunur Konsamanapnaa O6OLINAHFUY
3apaa ¢, O6y/Aranna, KOHACHCATOPHUHI 3JEKTD MAHAOH 3JHePrHACH

TeHr 6yau6, Y FAITAKHHHT XYAQM INY MWKAOPAH MAarHWT MahiaoH
3Hepruscy

¥ _ Ll

DT
6uJaH UUKJIMK paBuwjia YpuH aamawub Typaau Ba ywoéy y3rapuiu-
Jlap HaTHXacHaa KOHTypAa w0=m 6ypuak uacToTa/H AaBpHH

TeGpaHuwaap xocua Oyaanm,

(By epna Uy—kounrypaaru koHaencatop Toku =0 6yaranmaru
Kyunaanuw, U,—FaATaKkAard TOK MakCUMyM, AbHU [ = [, 6yaradaa-
v paawirad Mardut ogumu). Mcraran natitna L sa C peaxkTtup 3ne-
MEHTJ4PAArH Ky4JnaHuul1ap OHHH KWAMATJapHHMHT HAHFUHAHCH LOU-
MO HO.ra TeHr, fAbHU

u,+u =0,
€KH
di 1 .
LE-}——C—'Szdt—O. (1)

Jueprus capdu MaBxkyL 6YaraH 31eKTp TeOPaHHII KOHTYPHHUHT
cxeMacHia aKTHB KaplHauK €KkH aKTHB YTKA3yBYaHJIWK 6yau6, 3aH-
XKHP 3AEMEHTIapPH yu XuJ KYpHrHWIAA, ABHH KeTMa-KeT, napadjed
BA apaJjall cxemana y.aanumu MyMkud. Kyinna r, L sa C saeMent-
Jap KeTma-<eT yJaaurad (2.15- pacm, 0) 3aHXHpAard KyuyaaHwiuaap
PS30HAHCH X0AHCACH K¥pHJaafu. 3aHKHPAA DPE30HAHC XONHCACH CO-
AHD OYAHWH YuyH PEaKTHB 3/JeMEHTIapPHHHT KapIIHJHKAADH X, =X

A .  /
r
e
r[ . l ~U ’ \
" M
47 == D
" %
a i3 -

2,15- pacm.
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“ 1 o 1
ékn ol = — G6yaumu Kepak. Bynra o= wy= —— na spuuam MyM-
oC v LC

KUH. Arap xkeTMa-keT TeOpaHUUl KOHTYPHHH CHHYCOHJAANA KYUJaHHLI
u =U,sinof mManbaura ysnacax, yHAaH pe30HaHC naituza OkKu6 yTa-
AHraH TOK

] =

U U _ Y u
z r’

V ri4 (toL— _l_)z N V rag(xp—xc)? B

wC

IlemMak, pe3OHaHC MafTHAA 3aHXHPHHHT KAPUIMAHIH MUHHMaJA G-
A6, TOK Y3MHHHI MaKCHMaJ KHitMaTtura spumain. By kyuJauuuinap
Pe30HAHCH XOILHCACHHHUHT ¥3Hra XOC XYCYCHATH XHCO6.]aHaiH,

Tenrsnama (I) ra OMHOaH KyuJaHuw.aap pe3osadcd naiituaa L pa
C peaxTHB 3/€MEHT/ApJard Ky4yAaHHUAADHUHT aarebpauk (€ku Bek-
TOp) fHMTHHAUAAPH HOJra TEHT, KbHH

U,+U,=0 ékn Ix, +Ix. =0.

3aHXHUPHUHT PE3OHAHC NafiTHIarH TOK BAa KYYAaHWLUAAPHHHHT
BeKTOp auarpammacu. 2.15-pacM, 6 aa kypcatiiras. Bexrtop aua-
rpaMMajian KypuHanukH, y3apo Teur (U, = U.), aMMo Kapama-Kapwu
(dasana GyaraH pe3oHaHc (peakTuB) Kyu.aawuwsapu U, Ba U, 6up-

6upJjapuHn TY.1a KOMMeHcauus Kuaaau. By naiitna sauwupra Gepui-
rag xyuJaHuil U aKTHB KapLWHAHKAATH KYYJAHHWHHHC NAacaloBH
U, ra teHr Ba Ty.na 3aHXUp yuyH Xxuco6.2nran ¢asa cumxuw Oyp-
yard ¢ =0 6ysanu. Tebpauuiu KOHTYpH Mau6a yuyyH XYyIAd AaKTHB
Harpy3ka xucoGnanaau. Peaktus wyuaannwaap U, sa U, HHHT TaDB-

CHp 3TYBUM KHHMaTiapud yMyMmuil kydnanuw U HMHr KHfiMaTtura Huc-
G6atan karra €ku KUyuxk OYauwHn TEOPAaHHUl KOHTYPHHHHI TYJKHH
KapWHJAHTH p ra OOFAHK:

1 L
P=XL=XC=“)L=_0E=V—_’ (Om).

AHukpox afiTranja akTHB KapLWHJHK r ra HHCOATaH YHUHT Heua Map-
Ta kaTTa €KH KHuMKAurura Gorauk. By epna Q=% — Te6paHuil
r

KOHTYDHHHHI aCJJMrd AeftMjafu, Teckapu HHCOAT
d=r__1

P Q

3ca Te0paHHIl KOHTYDHUHMHI CYHHIIK Ae6 aTaialu.
3aHXHDAA KY4YJAHHIUJAD PE3OHAHCH Kyituparu ycyanap Ouaau
XOCHA KHAMHHWHK MYMKHH:

1
1. 3auxupuuur napamerpaapu L Ba C, abHd 4actora w°=7—_L_(,'

yarapmac 6yaranna, MaHO6aHMHT YacTOTACHHM OHpP TEKHC Y3rapTupyil
6unaH @ = ®, TEHIJMK aMmajra OLUHPHUJAALH.
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I
A %,
) ———
T g
Iqﬂ u=u %
Tz o J.

2.16- pacm.

2. ManGaHuKr uacToTacH o yarapvac 6yaranma, L Ba C mnapa-
MeTpaapaaH GUPOHTaCMHH (KM MKKA.J1aCHHH GUp Baktaa) O6up rtexuc
y3rapTupull GHIAH ©y=w TEHTJIMKKA SPUILHAALH.

XaKukuil KeTMa-keT Te6panull KOHTYpJapHAa aKTHB KapLIMAHK
3aHXHPHUHT afipuM 3BeHOoCH OYJavaciad, 6ankd HHAYKTHB FaJTaK-
HUHT TY/1a KapWHJIHrM 2, HUHT aKTHB TallKWJ 3TYBUHCH 7, Tapsuia
kupanu (2.16-pacm, a)

3anxupaa pesoHaHC Kapop TONraHJWrHHH Pe30HAHC wapTH (x.=
= xc) Gaxapuand, TOKHMHT MaKCHMyMra 3pUHIITaHAUrHAaH OGuaunul,

U
MYMKHH, abHn [= [, = —. 2.16-pacm, 6 naru pe3oHaHC peXuMH
T4
YUYH KYPHJraH BEKTOp nuarpaMvaiad KypvHaluKH, pe30HaHC nai-
THla FanTakaaruk Kyunsawunw U, Konaencaropaard kyuiaaunw U, nan
6upMyHua xarTa, 6y xy#iudarn upomasaH xaM *Kypuiin6 Typubau
SIBHH

Up=1-2,=1. l/r2+x2.

Kyunauuwmnap pesonancuaa 3auxupra G6epuiarad KyuJaHHLI HUC-
6aTan KMuMK 6yaca xaum, PeakTHB 3/J1eMeHT/IapAard pe3OHaHC Kyu-
Januw1apy 6up myHua oprand. Kyuwsaauuwmaap pesonancuaas ¢oit-
Iaay K0Luca Tap3ulla paauvoTexHHKala, TeseBHIeHHedd Ba aJoKa
TexHHKacuaa doiaananuaany.

Il. HwHn OGaxapuit TapTHOH

1. Crennna 2.17- pacmjars 3.JeKTp CXeMmMand HUFHG, aBBaJlaH
aBroTpaucopmatop (JIATP) nacraruduur xosaru O ra Ky#uaaiu.

2. Cxemauu snektp tapmorura yaa6, JIATP épanamuna Gepu.rad
Ky9aaHHUIHM GUP TeKHC y3rapTipub, YHUKM uuakull ToMoHuaa U =
= 30 ... 50 B kyynauuwnn gyiinmw xepak. Typan HOMHHAJ KuiMaTia-
I KOHAEHCATOPJNAPHH yJaaul &ku axpartuuwl Gu.1aH cuFum C HH pocT-
236, 3aHXUPAA TOKHUHT MaKcUMyM OVaduwiura spumdHr, CHFUMHUHTD
Cpez ra TYFpu KeJaraH ymyMui KuimatTiHd nadrapra €3ub KYHHHT,

3. Kounencaropaapuu Tjaa axpartu6, Kyuaauuwr U HHHT KOH-
JeHCaTopsap KuCMacuaaru Kyusaudum U, ra TeHr sKawJaurura, my-
HUHTAeK, TOK [/ Ba Kyunaunumw U, HHHT HOATA TEHIVIMFHCA HUIOHY
XOCHA KHJIHMHT. By MabayMmoT/apuu  2.9- aABaAHHUHT OHPHHUM Ka-
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2.17- pacm.

Topura é3uHr. KOHIeHCAaTOPHUHr CHFHUMHUHM HOMAAH C,., MHKLODH-
raya noOFOHa/AW {3rapTHpuil OGHAaH PE30HAHC HYKTacura Kalap Ba
yHuaau kedunn (C > Cpo, 6yaranga) 5-6 Ta 3KCNEPUMEHTAA HYKTa-
Aapuu 0aub, MabayMoTaapHu 2.9-:ansanra €suur.

4. 2.9-xanBannaH KOHTYPHMHI pe30HaHcra Kauap, pe3oHaHcC mai-
THra Ba yHOAH KEHWHTW HII [EXHMMAAPKHra MOC TOK Ba Ky4W/aHHWIL-
JapUHHEI KuiiMaTAapuUHH TONNG, MacwTadaa BeKTOp AMarpamma Ky-
puHL.

5. Yawaw Hatuxanapn Ba 4-NyHKTAArH reoMeTpuK Kypuuijap
6yfivua Kapwuaukaapun, pasa CHaKH OypuyarH ¢ HU Ba OYTyH
3aHXHPHUHT KYBBAT KOI(PGULUHEHTH COS? HH XHCOGJaWHY OaxapHHT
{2.9-xkanBau).

6. Pe3oHaHcC pexHMH YUyl KOHTYPHUHI acaauru Q Ba CYHuUIHH d
HH aHHKJAHT,

7. ¥mymuit rpapuxaa (mMacwtal 6uaad) Kydnaaru

Uy =fC;; Uy=f(C); I=FC)i Z=FC)

Ba 9 = f(C) GOFNAHHILNADHUHT 3TPH YH3UKJAPHHH KYPHHT,
8. M 6yinua ternmau xynocaiapHu GepuHr.

¥Y3-yaunn Texmupum yayn caBoriap

1. ¥Myman pe3oHaHc ne6 HMMara ailTMJaJH BA XYyCYCaH 9JEKTP 3aHXKHPIaj-
RarM P230HAHC HUMaA?

2. DaemeHTaapi r, L, C KeTMa-KkeT ynaHraH 3aHWHpIa pe30oHaHc maitno 6y-
JUINMHNHC WapTH Kanaait: Huma yuyun 6y pe3oHaHC KyuyJaHwniiap pe3oHaHcy ael
atananu?

3 Kyulanuwnap pe3oHaHCHHHM XOCHT KHJHIIHHHT KaHZail ycyarapH MaBXyan
Ba ynappaH kaficn 6upn ywuby Humga KyilaHHarad?

4. [e6pannil KOHTYPHHHHr TY¥JIKHH KapMHAHCH, acAIHK KodbduuHeHTH Ba
CyHHWH HHMA? By KaTTanukAap pe3oHaHCHHHr QU3MK TabHAaTHra KaHmalt Tabcup
Kypcataan?

5. Arap 3amwupra 6epuaraH KyusaHuus Moy a4 6¥Hinga 6up Kauua yarapca (opt-
ca &ku ramaiica) pesonarc adpdexts Gy3MnaInMH?

6 [KoHaeHCcaTOpP.IapHHHI CHFMMM ¥arapca, 6YTYH 3aHHDHUHr MaubGalaH HCTeD-
MO/ KHJIaéTraH akrws KypeaTH ¥arapaaumu? Arap ¥srapca kaqmaid MukRopra y3
rapaiu’?

7. Pesonanc naiitnaa kywnanum Up &ku (U)) pa U, &n (U,j wuur tenr
6yamacauru Kaupait TywyHinpuaagu?

8. Huma yuyH pe3oHaHc hailTHHa 3aHXHpPAAr¥ TOK Makcuman 6yaaan?
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29-wansan

Yavawaap Nuvobiamaan

C U U, | U, 1 Z | Zyp yrp X, 2| @ ¢ cosp | w,

N & —_ PR USSR (SN . .2 =

Mk® | B B B A | Om| OM|[OM| Om| Om ([ Owm frpaa | — paa

6-nabopaTtopus HIH
TOKJAP PE3OHAHCH

I. Hiwnu Oarkapuwinan maxgcan

1. Pesonanc X0AHMCACHHHM 3aKTHB, HHAYKTHB Ba CHFMM JTKa3yB4aH-
JMKJ3PH NapadJen 3aH:Kupia coaup OYJNHLINHHM 3KCNEePUMEHTAN TeK-
IWHPHG K puL.

2. 3aHKHDHUHT De30HAH: MalUTHUAArd MNapaMeTPAAPHHH aHHKJALI
Ba napa.jien 3aHXHpPI1apHH PE3OHAHC PeXHUMHra CO3JAWHU VPraHuil.

3 Hazapuit xucos.1apHu TaxpubasaH ONUHNaH MabiyMorJap 6u-
JlaH TaKkoc.aaul.

II. Mwra oun Hazapuit iywyHuanaap
Pesonanc ne6 TedpaHuil KOHTYDHHHHT XYCYCHI TeGpaHnLuAap yac-

1 <
TOTACH wy= ——— OHAaH MaH0a YyacTOTaCH W HHHT MOC TYIUHIN XO-
Le
AUCaAcHra aiTuaaau (pPe3OHAHC TYFpUCHAArH TYAapoK MabAYMOTJAAp
S-nabopaTopua Huwiuaa GepUaraH).
dneMeHTAapH g (aktuB yTkasysuauauk, 1/Om), L Ba C napaa-
JieJl yaanrad 3aHxupaa (2.18-pacM, a) pe3oHaHC XOAHucacH cOaup 6y-

AWK YYYH WHAYKTHB FaJTaKAaru I,_=—Z-UBa cuFumaaru/ =oC-U
w

TOKJ1ap ¥3apo TeHr OYAWIIN KepaK. DyHMHr ydyH peakTHB 3JeMeHT-
JNApHUHT YTKA3yBUAHJAHKJAPH XaMm ¥3apo TeHr O/ UK Kepak, ABHN

—
o— 9 ‘ U
O
d—
4 7 { ¢ A =gl
L=wtl 177V
o 2 g
7 J
2.18- pacm.
8 —6080 (13
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b =b, €ku 1 oC DByHra dakat o =o,= . 6yAranjga spuwHIL
ol ViC
MYMKHH.
3aHKUPHHUHI DPE30HAHC PEXMMHTa oM BeKTop AHarpammacu 2.18-
pacm, 0 aa kypcaruiaraH. BekTop AuarpamMmaZaH KYpMHaAHMKH, MHK-
AOp XMXaTaaw ¥3apo TeHF, aMMO  Kapama-xapwu (pasana Oyaras
peaxkTus {pesonanc) Tokaap /, Ba /. Gup-GupaapuHH Ty.ia KOMmeH-

cauusaian. 3aHKupra GepHAraH KyuJlaHUIl BeKTOpH U 6unan hasa

HUXATAAH MOC TYUIYBYH AKTHB TOK BEKTOPH l 6up #yaa 3aHXup-
HUHT yMyMHUfi TOKW xucobGaaHanu. LHynnai !(mm6 pe3oHaHc nanTu-
la KOHTYp 3/€eK1p TapMOTWAa XyIAW aKTHB Harpyskaiexk Huaiau.
By naiirna sanxupaard kyunanuw OujJaH yMYMHA TOK OpPaCHAArd
¢dasa cumxuw Oypuaru v =0 6ysanu. Bouika TOMOHAAH 3aHXKHDPHH
o 6ypyak 4acToTaJd CUHycounaan kyuaanuw = U, sinof ra yaa-
ranna yHUHr Tyaa yTKa3yBUYaHAMTH

y= ]/g’+ (w—ll_- ——wC)2= g, UYHKH m—l— = oC,

Pesonanc naiiTuaa ¥3apo KoOMDeHCAlMAJaHYBYH PEAKTHB TOKJap
/; Ba /. 3aHXHpAArM aKTUB TOK [, =/ naH 6up Kanya MapTa KaTrta

€KM KHYMK 6y/MWK MYMKHH, Oy TeOpaHULl KOHTYPHHHHT TYJKHH ¥T-
Ka3yBYaH/HTH

T=_=w°c r [ }

aKTHB YTKAa3yBYAHJHK £ NAH Heya MapTa Karra €KM KHYMKJIUCHra
Goramk., Q=1 nucGar TeGpanHII KOHTYDHHMHT acAIWK Ko3bduuu-
4

eHTH neiinnanu. Teckapu HucbaT d=% Te6paHHLl KOHTYDHHHUHI CY-

HUIUMK Aeiiuaanu.
3aHxkupaa TOKAAp pe3oHaHCH Kyiiuparn ycyanap OGuaaH XOCHA

SHJAHHHILE MYMKHH:

' 1
I. 3anxupuunr L Ba C' napamerpaapH, IWIYHHHTAEK, Wg=-———

VLiC
yarapvac 6y.raHna MaHOaHUHT YyacTOTacHHW OUP TeKkHUC Y3rapTHPHII
61JaH @ = ©, TeHTJIUK aMajara OWHpUJIALH.

2. Mau6auunr yactoracu w yarapmac 6yaranna L Ba C mapameTp-
Japaan 6UpOHTacUHHM (€KW WKKasacuHH OHp BakTaa) 6GUD TekuC ¥3-
rapTupuill 6UNAH ® == v, TEHIJIMKKA 3PHIIKJIALH.

XaguKuit napaajses TeOpPaHHIU KOHTYpPJAApuAa aKTWUB yTKa3yBuaH-
JUK 3aHXUPHUHT alipuM 3BeHOCH OyaMaciaH. 6aj/KM WHAYKTHB FaJj-
TaK Ty/1a YTKA3yBUYAHJUCH y, HUHT AKTUB TAWKHJ 3TYBYHUCH g, Tap-

suna kupanu (2.19-pacm, a). 3aHxupia Pe3OHAHC Kapop TONraH/H-
TUHM pe3oHaHCc wapTH (b,=b.) 6axapu1nb, TOKHUEI MHHHUMyMra

(/ =1ly,=U-g) spuwranavrugad Guauw MyMKuH. 2.19-pacwm, 6
Jary Pe30HaHC PeXHMH YYYH KypH/IraH BeKTOp AuarpaMmanaH ky-
PHHALUKH, pPe30HAHC NAaRTHAA HHAYKTHB FAJATaKAard TOKHMHI MOAY/H
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2.19- pacm,

ls=U-y, xounencatopaaru 1ok /,=U ©C nan GupMyHya KaTtra, 6y
Ky#unaru udoaasan xam KypHHHOG TypuOAH, ADBHUH

[=U-y, = U.V gi+bi-

Pesounauc pexumuna peakTHs 3snemeHtaapiaru Tokaap /, sa [/

MHKAOD KWXaTAAH aKTHB 3NEMEHTAArH TOK [, =/ naH Oup MyHua
karra 6ynaau. lynuur yuyu xam 6y Xoaica TOKJIAp Pe30HAHCH
ne6 artananu. 3aHWXHpAArH YMyMHii TOKHMHT 3aHXupra Oepu.aras
Kyunauuw Ouaan 6up xua ¢dasaga OYauinu, TOK/I3p PE3OHAHCH XO-
DUCacHaaH 3HEPreTHK KYPH/AMANapHHHT KyBBAT KO3(D(HUMEHTH COS?
HH Oupra sKHHpOKKaya kynafitupuria ¢oitiananuw MyMKHH, DHep-
FeTHK KYPHJIMAHUHI TOK.Jap PE30HAHCH PeXUMHAA HIuAAWK ManbGaxaH
KesnaéTraH 3Heprusaad Tyja GOHRANAHMIL HYKTAM HA3apHAAH 3HT
KyJaait xucobaananu.

MunyktiB rantaKk Ba KOHAEHCATOpAArd 31eKTPOMArHUT MAaHJOHHHU
v3rapTupu6 TYpHIl yuyH cap(d.laHagurad peakTHB 3HEPrus aHa wy
3/eMeHTaap opacuia aaMmawuuub typanu, uyukn Ul,=Ul,.

Ill. Awan Gaxapuw TapTuGH

1. Crenana 2.20- pacMaaru anekTp cxeMasd fuFu6, aBBAJAH aB-
totpaucopmatop (JIATP) mactaruun O B xonatura kyiiunr. (Kou-
NEeHCATOPHUHT CHFMUMH Xap Oup rpynna (6purana) CTyAeHT.18p YUYyH
YKHTYBuM TOMOHHIAH OenrusaHud, KefH y3rapTHpUAMafdH.)

2. Ynaruyuusr [7 kHONKAacHHY GocHIL GUNAH CXEeMAHH 3NeKTp Tap-
Mmorura yaa6, JIATP éppamupa OGepusraH KyuJaHdIUHH OMP TEKHC
yarapTtupu6, yuuHc uuknw ToMoHuaa Uc=150 =200 B (yKuTyBuH-
HHHF KypcaTtMacH OyiHua) KyulaHuwHu Kyhuer. Muayxtus rFanrtax
nyJaaT Y3arHHUHC X0.1aTHHM PpoOCTJaWl OMAaH 3aHMHUPAATH TOKHWHT
MuuuMan (f, = [,;,) 6yauiuura apHIIHHT.

ly. 1y Ba [, ToKAapHUHT KufiMaTaapuHu Zadrapra €3ub Ky HAuHT.

3. Kefimruanuk FaaTak Y3arMHUHT XOJATHHH pOCTAaw GHAAH TOK
(1)) KuitMaTuuuur MuHnvan 6yauwiura spuiuer. By xonatna ny-

JaT y3aKAard xaBoau opaJuK MHHMMaja Oyaaan. Kyunanuw Ba 10k-
8* 115
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2.20- pacm.

JapHUHr 6y HyKTadaru Kuimartiapuaun 2.10- xanaBasHuHr GuUpHHUR
KaTopura ésuaanu.

4, VinpykTuB FaJTakKHUHr nNyAaT Y3arugard xaBoJu OFWIJAHKHR
pesonancra xagpap (/,>/,) optrupa 60pu6, opairuxaaru 4—5 HyKTa-
Jsap1a, pe3oHaHc Hykrtacupa 6utra (/, = /y,,,) Ba YHL3H KeiHH XaM
4—5 ta Hykranapaa (/,>/,) skcnepuMeHTan Vagawaapuu Gaxapub,
O/HHrAH MabayMoraaphu 2.10- xkansaara €3uur.

5. 2-10- xanpan1aH KOHTYPHHHI yd4Ta XapakTepaH pexUMH YUyH,
ADHHU pPe30HaHCra Kaaap, pe3oHaHc MNaiTHra sa YHAAH KeHWHTH Hul
pexum/aapura MoC Kyu4/aHuil Ba TOKJAADPHUHT KUHAMATAAPHHU TONUO,
MacwTab Gusan aHa [y peXXHMAAp YYYH BEKTOp AHArpaMMa KYpHHT.

6. Yauaw uHarmkaanapu Ba S-NYHKTZArd reoOMeTPHK Kypulljaap
6yiuua yTkasysyaHukjgapHH, Ga3a cHxull Cypyark ¢ HH Ba Gy~
TYH 33HXHDHUHT KYBBAT KO3Gh@UUHUEHTH COSp HH xHCOONalLIHU Gaxa-

puHr (2.10-xaasaa).
210-waxBada

‘ Yauawnap | Xucob.1awap
» N Uep Lo | | L | L | Chy, g, |b,|bo]| T | ® [cos¢] @
J— " -
m. m. Bl alalalrmmmeo| ] ]2 1|1 rpan] — | 222
OM | OM | OM | OM | OM c

7. YMymHii koopaMHaTanap cucremacuna Kyhunaru Jo = Jo(L);
T=f(Ly; I, =f(L); y=1F[s(L) Ba ¢ = fy(L) GOFaHHILIAPHUHT Or DH
YH3HKAApH KYPHJICHH.

¥Y3-y3aunu Texmupum yuys cagonnap

1. DnekTp sammupiapia coaump Oynajurad Pe3oHaHc xoAmcacH JAe6 HuMara
alTHaaAN?
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7- 1aGopaTopHs MU

UCTEDBMOJYHIIAP 10J1Y3 CXEMAJIA VYJAHTAH Y4 $A3AJIH TOK
3AHXHWPHHH TEKILUHPHIL

I. My GaxapHuiiaH Makcan

1. UcrebMoauuaap wJ/a1y3 cxeMana yJaHraH yd ¢asaan Tok 3aH-
KUPHHHUHT TYPAH DPEXHUMAApAATH HMIUMHH 3KCOEPHUMEHTAN TeK WM pULI:

a) TeKMC aKTHUB HArpyska yuyH;

6] HOTEKWC aKTHB HArpy3Ka YuyH:

B) HOTEKHC aKTHB, MHAYKTMB Ba CHFMM Harpyskasap y4yyH.

2. Toxk Ba KyuJaHHW/AAPHUHT TomOrpadux (BexTOp) Auarpamma-
CHHHM KYPHIIHH Ypranvul.

3. ®as3a Ba AMHMA KYYNaHHWJIAPUHHY YAYAUIHKM YpraHull Ba yaap
opacuaary HHCOATHM IKCMepHMEeHTal TeKLUpHLUI,

II. Mwra ona Hasapuit TywyH4anap

Yua ¢asaan V3rapysuan (CHHYCOMAAJ) TOK 3aHXWUPHIAA 3JEKTP
51EPrusicHHUAT  HcTebMoIuNAapHuK YU dasaan DIOK manbau Gunau
S10.10Y3* €xku ,yubypuaxk“ cxema 6yinya OMPUKTUpPHUJIAIH.

Yy ¢aszaan TOK manbaura HCTebMONYHM/AADHUHT Kauda#d cxema 6y-
fnua yaaHWMWM yAapHHHT Xap Kancu (a3asapuHUHT KapUIMJIUKJIAPH -
HU KaHxal MHKAOPIAarH HOMHHA.1 KyuJauuwra MyJxanlaHraHura
OoranK, Mciebvoaunaap ,1014y3* cxemala YJA8HraHla 2,, 2, 2,
dasa gapuwwankaapudiur Oow yuaapu A, B, C mandanan keaaér-
raH JUHUSL CUMJIApHra, OXHPru ydJapu 3ca HeiiTpaa Hykra 0’ ra yaa-
Haau. Arap uarpy3xa (pasasap 6yfuya HocUMMeTpHK 6yJaca, y Xo.-

2.21- pacm,
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dasa kyusauuwu Ae6 ucraraH OHPOH JHHMA CHMM Ousan Heiitpan
CHM oOpacuaary xamja MaH6a €Kku HCTeBMOJYMHHHI OHp HOMAH (pa-
3aJapUHHHT OOl BA OXMPrH y4/JapH OpaCHMAAard KyuYJaHuw./apra an-
tanagu. Yaap U, U, U, &xu U, neb 6earnnasanu.

Wlynunraek, asa KyuyJaHHUIAADHHHHT TabCHp 3TYBUYH KHilmar-
aapn xam ¥3apo teur: U,=U,= U.=U, Ba y/IapHUHT BeKTOPJapH
CHMMETPHK YUY HYPJH 10AAY3 XOCHa Kuaaau (2.21-pacwm, 6).

Jlunua kyunasuwM ne® uCTaraH MKKWTa JHHUSA CHMH 0pacHaary
€KM ucTaran MkuTa asaHuHr (Man6a €ku HCcTebMOJaYH) Oow ydyaa-
pH (A, B, C) opacuparu KyujaHuwaapra aitunanu. JIMHUA Kyuna-
auwaapu U,q, Uge, U, €ku U, kypunnmniaa GeJarujaHagn. ¥aap
CMMMETDHUK Harpyskaga y3apo TeHr 6yaub, dasa KyuJaHHIUN=pPAEH

V3 Maprta KaTTa, fi'bHHU
UAB=UBC=UCA=UJI=V3 Uq:'

Jluaus cumaapunan (A—A, B—B, C—C) oxub §raérrad Toxnap
NMHUA TOKAApH nediunanu. Ynap /,, /g, [, &ku [; Gunau Gearunana-
IH. Man6a Ba HCTeBMOJYMHUHT OUP HOMaAM ¢pasanapuaan OkuG yra-
AWrdH TOKJAap ¢asa Tokaapu peuuaund /,, [y, 1, €ku I, Ounaau Gea-
FHJAHALH.

Hctebmoaunaap onay3 cXxemafa yaawranga Man6a Gu/iaH ucTed-
MOJIYMHHHT OUD HOMJH (pa3anapd KeTMa-KeT YJaHTAHJAHCHAAH JHHHA
Ba ¢asa Toksapu ¥3apo Tewr, sbHH [;= [, 6ynanu. dasa Kapiuu-
JUK/1apH TeHr G6yJArania (cuMMmerpuk) (asa TOKAAPUHUHT OHHA Khii-
MaTJapu aMnJutynasnapud Oyfimua tenr 6ysau6, aMMO Harpyska Xxa-
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2 22- pacm.

pakTepura kypa ouuil ¢asa IIOK nan (Kyuwaanumnaan) ¢ Gypuaxka
cuxuran 6y§.aanu:

iy=Insin(vf + ¢);
ipg=/mSin(ot —120° £ ¢);
ic=1,sin(vwt —240° + @),

Ba 11y TOKJapHHHI' MUrHHAMCHra TeHr OyaraH HeHTpan cuUMIarH TOK

o o Unp
Harpyska cuMMeTpuk Gyaranna Hoara TeHr GyJjanu (6y epaa /,— —Z—)

¢

By cumMmeTpuk akTuB Harpyska (r,= rg=7r.="r,) PeXHMH YUyH
KYPH/ITaH TOK Ba KYYJAHHIUJMAPHUHT BEKTOD AHarpauMmacHiaH xam
KVpuHuG Typuban (2.22- pacMm. @), Arap ¢asa Kapwuwau/Jaapd TeHT
6yavaca (r,srgs=r.) ¢tasa Ky4uNaHHWNADHHHHT CHMMETPUSCHHU
U,=U,=U.=U,) cagnamn yuyun O Ba O’ HyKTanap opacuia HeMT-
paa cuM yaadamu (2.21-pacM, a). Y Xoaaa BUFUHAM TOK i,+ig+i.=
=i,+0 neiitpan cum 6yina6 okanu. By pexum yuyn TOK Ba Kyu-
JAaHUWJADHUHT BekTOp AMarpaMmmacu 2.22-pacm, 0 na KypcatHaraH.
Ho:nmuverpuk Harpyskaga soanHuyu (HefiTpa/) CUMHH aXPaTHII MY M-
KHH 3Mac., 4yHKH pasa TOKJIapH NMFUHAHCHHHHT HOJIra TeHr OYauiuu
¢dasa kyunasnwaapunuur (U,, Uy, U.) KailTa TaKCHMOTH XHCOGHra
6Ynaan. Bynna Harpyswacd xav ¢asaHuHr KyuJaHHLIM HOMHHAJ KHUH-
MaTHAaH opTHO, KynnHMKM kaMaiu® keraau. Dyaaértran npoueccaap
Owm Ba Kupxrod Kouyuaapira Gunoauanp (2.22-pacwm, 8).

IV. Nwinu 6amapuil tapTudH

1. 2.23-pacMpa k§pcatnaran CHMMETPHK aKTHB Harpyskaau cxe-
MaHH HUFUG, 3aHXKHUPHM yu a3ad TOR TAPMOFHra yJaHr.

daza KaplwuauKaapH Ty Ty T HY pocTaaw GuJaaH ¢asa amnep-
metpsapu A,, A; Ba A; JapHUHT GUpP XM/ KYpCaTHWHra SPHIIHW Ke-
pak. CUMMeTpHK Harpyskana HeiTpa/J CHMAd TOK AYKJMrMra amnep-
MeTp A, €paamMuaa MWIOHY XOCHA KHAMHT. CYHrpa HeiTpan CHMHH
axpaTtub, yu Gasasd CHMMETPHK CHCTEMaHWHF HOpPMaJd HLIJALIHra
HWoHY Xocua KHJAUHF, Pasa BA JHUHHUR TOK Ba KYUJAHHIUJAPHHH §J-
yaw HaTvxaaapunu 2,11-xagsasnra ésumr.
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po’

2.23- pacm.

2. Heiitpan cumuu kaiita ysna6 Ba ry. Ty e hasa Kapwuankaa-
PHHHHT  KMAMATJAADHHM ¥3rapTepub. HCTeBMOAYMHMWT (asanapuia
HOTEKWC HArpyska XOCHJA KnJAWHT. HeliTtpan cuMaars TOKIHHT MIK-
aopu (a3a TOKAAPHHHHT HOCHMMETDHUKJHWK AapaXXaCHHU Ky pcaTaldu.
Yavaw unatuwasapuun 2.11- xagBaara é3uHr.

3. 3aHKHPHUHT NapaMeTpiapuiy 2- NyHKTAA AHTHATAHAEK KOJ1ll-
pub, HeliTpaa CHMHM axPaTraniaaH CYHT, UCTEBMOJYHHUHT (a3a TOK-
Aapunu 1,, /g, /. Ba Kyunawnwaapunu U,, U, U, xamaa neiitpan
CHMHUHT aXXPaTHATaH HYKTaAapy OpacHAard KYUYJaHHIIHH YJa4yaur
(HedATpasHuHr CcuAKHIN), Dasd KYYJIHUILAADH CHMMETPHSICHHWHT
Oysuarawaurura Ba ManOus Ouaan uctebyoayununr O Ba 07 HykTa-
Aapy opacuaa kywdawulw nafigo O6V.aMIIMra HIWOHY XOCHJA KHAHHT,

J4aw HatHxanapuuu 2.11-xaaBanra €3uHr.

4, 3aHxupHH MaH6a1aH aXpaTHO MCTeBMOJYMHUHT MCTAraH HKKH-
Ta ¢asacunaru aKTHB KapLIMJNKJIAPDHH HHAYKTHBJHK Ba CUFMMra aJ-
MawTHpub, HeMTpan CHMHM KabiTa yJarannas cyur, r, L, C napa-

21l1-wansaa

A B

¥ avawaap ‘ Xucobaauwrtap
Harpyaxa U
TypapH ‘a | 1 | ’cl 1o | A| Ug| e IUABlUBC\UCA UslVsclVca
| Al |

A|A|A|A|B B‘BIB

|
NN

|
B|B
|

AKTHB CUMMeTPHK I | I I | l

AKTHB HOCUMMeET-
pHx

Xynnn yuwaunaii,
HOMHHYH CHM
y3H.1rad

Apanaw (r, L, C), [
HO/HHYM CHM Y.IaH-
| |

Apanam (r, L, C),
HOIMHYA CHM Y3HJ-
rav
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MeTpaapHH poctiaw  Onian (asa TOKJAAPHHINT KHIIMAT JKHXATAaH
TAXMHHHA TeHr G6yauwiura spuuuur, sbiu [,=/g==/. 6yacun, Har-

py3Ka XapakTepJapu Typ/auua 6yaca, ¢a3a Tokaapu y3apo Teur 6y.a-
ranuaa xam HedtpaJ CHMAA TOK OJAMIIATA HIWOHY XOCHA KHJMHT.
Y auaw watumanapuuu 2—11-kansaara ésumr.

5. 3anwupHUHr 6apua W pexumaapu yuyH (1:4) macwrabaa
TOK B3 KYUJAHHIUJAPHUHT TONOrpaduK BEKTOP JAMArpasMMAcCHHH Ky-
puur. TOK /[, HHHT BeKTOp /JduarpaMmajard Ba y.JYawiaad OJHHIAH
KHAMAaTAapPUHH COJHLITHPHHT.

6. Ky#unnaru casossapra é€3ma xkaBo® OepHHT: a) HeATpaa CuM-
HUHT axamuaTH; 6) yu (asaju 3aHXHDHMHT KATHUN Ba WAPTJAH CHM-
MEeTPHACH XaKH[a TyllyHYa,

¥Y3-y3uun TekmupHm yuyH casoasap

1. Y4 ¢aszaau 3askxnpraren GUpNKTHPHUIHNHT Kanjali ycyasapu €op Ba yaap
Kanrlait xoiaapaa KyaiaHauu?

2. HefiTpan cHMHHHI axaMmuaTH Kaipan?

3. Y4 (asanu TexHc Ba HOTEKHC Harpyska numa?

4, Y4 ¢dasaau TOX Ba KyuiaHWNAp KaHaali Xoa4a CHMMETDHK CHCTema Tal-
KHJA KWann?

S5 Yy ¢aszaan cucremana (azanap aIMalWMHHILKM HAMA Ba Yy apanaw Harpyska-
Ja HeiiTpaa (HOJIHMHUYM) CHMJArv TOKKA Kauaall TabCHp 3TalM?

V. Yu aszaln CHMMETPH.: WCTEDMOIYHI'M 0NRY3 cxemalaH yuldypuak cxemara
Kaiita ynanca, ¢asa TokJaps Ba Kyunauuwiapu kaHaali yarapaau?

7. ¥4 (azaiy 3aHKHPAAPHHHT TYPT CHMAH JHHMANAPHIAA HHMA YYYH HefiTpan
CHUMHUHI KYHAaJaHr KecHMH (a3a CHMJIAPHHHKHIAH KHUMWK?

8. Yu ¢azann CHMMETDHK Ba HOCHMMETPHK HCTeDbMOJIYMIAPra OUI MHCOANAP
KeATHPIIHS,

8- 1abopaTopHus HIIH

KCTEDBMOJYUIIAP YUBYPYAK CXEMAJA YJNAHTAH Y4 $A3AJH
TOK 3AHXHPHHHU TEKIIHUPHLI

I. Mwun GaxapuiujgaH mMakcan

1. Hcrebmonunaap yubypuak cxemana yaanrad yu asanu Tok
33HMCHPHUHHUHT TYPJAH PeXHMJApAAarH HIIHHM 3IKCNEPHMEHTAN Teh k-
pui:

a) CUMMETPHK aKTHB HArpyska YuyH;

06) HOCHMMETPHK aKTHWB Harpyska YuyH;

B) ailpuM (pazanapu axpaTuiraH Ba GHPOH JMHHUA CHMH y3WAraH
XoJsataapH Y4yH.

2. da3a Ba JMHUA TOKNApH OpacHAAr¥ HUCOATHH SKCNEPHMEHTaA
TeKWHPHUI,

3. Tox Ba KyuYsaHHILIAPDHWHT BexwTOp (TONOrpaduk) Anarpamma-
JapHHH KypHll 6Yiinya Tamcpnba OpTTUPHLI,

II. Mwra oua nasapuit TymyH4anap

Yu ¢asaqu y3rapysuan (CMBHYCOHIAN) TOK 3aHXKHPHUAA 3AEKTP
SHEPrUsiCHHUHT HCTeDBbMOJIYRIAPHHI Y4 (adaan IIOK (kyuaanuu)
mauban Ousan ,0aay3* €xn ,yudypuak® cxeua Oyiiuya yJanaaw.
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2.24- pacm.

Mctevmoaunnapuuur yu ¢dasaad Tox MaHGaura xaHaaih cxema Gyhu-
4a yaaHMIUM, HCTeBMOJIYM ansoxuia dasacH KapUIMJMCHHUHT KaHAa#
MUKAOPAArd HOMHHAJA KYUYJAHHUITA MYJkaaJaHranura OOFIHK. Yuy-
Oypuaxk ynaHrauna (asa KapuM/AUKAAPH 2,5, Zpc, 2o, /AP Teruu
an A, B Ba C auHMA CUMJADHHHUHT OPaJapHra yJaHalu, SbHH UCTEb-
MONYUHHMHT 6UpHHYK (asach A Ba B AMHWS CUMJApH OpajHFHAA, HK-
kuHaM dasacn B Ba C uHMA CHMJIApH OpaJMFHAA Ba HUXOATAA Yu-
nHuK ¢asacu C Ba A NHHUA CHMAApH OpaJIMFHAE YJaHraH Gy/auIUH
Kepak (2.24- pacm, a)

Yu ¢a3anu UCTeBMONYM KAPIIUAUKAADHHHHT KHCMJjapujaru ¢asa
KyuynaHuuwiapd yu ¢asaam CHMMETPHK CHCTeMaHM XOCHA KHJaIH
(2.24-pacm, 6), 2bHH

u,,=Upsinot,
tye=Upsin(of — 120°);
ue,=Uysin(of - 120°).

JIMHHA Ky4/JaHULIJADHHUHT TABCHP 3TYBYM KHAMAT/IapH YUYH
KyAMIalrg Tenr AMKAAPHU E3HII MYMKHH:

Up=Upe=Ucp,=Us=U; Uy=U,

NeMaK, UCTebMOAudaap yubypuyak cxeMaaa yJaHrauga JuHus Ba da-
32 KyuJaHHWIUJapu y3apo TeHr Oyjap 3KaH.

Pa3za TOKApH Iygs Tpcs 1oy PaxarT aidpum  dasa xaplnaukaapu
(2 450 Zpcr 2ca) NAPHHUHr XapaKTepura Ba MHKAOpJAApHra GOfaHK
6yau6, JMMHUA cuMmaapumaru Tokaap /,, /5, /. ra teur smac (2,24-
pacM, a). JluHua Ba ¢asa TOKnapH opacuaaru Goraawum A, B, C
Tyrynaap yayH KupxrodHuur OHDHHUM KOHYHH Oyfinua Ty3H/AraH
TeHrjaMasapiaH aHHKJaHaau:
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2.25- pacwm.

Ywoy Ttenraamanap €paaMuia yu (asaqu HarpyskaHuur 6apia xoJ-
JapH Yy4YYH JIMHHA TOKJMApHHH AHUKJALI MYMKHH.
Y4 (pasanum CHMMeTpHK Harpyskaja JdHHs TOKJAapH V3apo TeHr

6yau6 (I,=1y=1.), pasa Toxnapu (/g /e, /o4) Aan V'3 mapra xart-

T4, ABHH /_1=V.3[¢ 6ynanu. DBynma Jaunua Ba (asa TOKJAApH CHM-
METPHK CHCTEMAHM XOCHJ KHJ1aTi.

Harpyska HocuMmerpux Oyarauga Judusa Ba ¢asa ToKJapu opa-
cupard Oy HucbaT cakJanMaigu.

2.25-pacM, a, 6, 8, 2 Ba 0 napaa yu ¢asanu HCTeBMOJIYHHHHT Typ=-
JU HArpyska pexuMJ/JIapH YyYyH TOK Ba Ky4JadHHLIap BeKIOp aHar-
paMMaJapHHUHT KYPHJMIUH KipCaTHAraH:

a) cMMMeTpHK aKTHB Harpysxa yuyH (2.)25- pacu, al;

6) ucTebMONUMHUHT 6uTTa (pasacu ysuarad, abHu [,, =0 xo/atH
yuyH (2.25- pacm, 6);

B) HCTeBLMOJYMHHHT MKKMTA (asacu ysuiaran, abuu [, =0, /=0
Xosataap yuyH (2.25-pacm, 8);

2) 6uTTa JAMHHA cHMit y3uarad, fbHM [,=0 XoaatH yuyH (2.25-
pacmMm, 2);

J) HOCMMMETPHK aKTHB Harpy3ka yuyH (2.25- pacm, 0).

MI. Mwuuun 6axapdmn 1apTUOH

1. 2.26- pacmaa kypcaTHAraH CHMMETPHK aKTHB HAarpyskajau cxe-
MauH furFnb, 3aHxkupuu yu pasaan Tox manGaura y.aaunr. dasa kap-
WHAHKAAPH (T,y, 7y Ba I¢,) HU POCTaawi GHAdH (pa3a TOKNBPHHUHT
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@

2.26- pacMm.

Tedranrura ([ ,g=1,.=/.,=1,) spumnnr. ®asa Ba JnuHua TOKAApH
Ba KYUYJaHWUWINADHUHY YJAYaul HATHXKANApHHH 3ca 2.12- wanBaira é3uHr.

Jlukus Toxnuuur ¢asza Tokunau )3 MapTa KaTTa GyAMWHra MILOHY
XOCH/A KHWJIHHT,

2. ¥Yu dasanu uciebMOJNUNHUHT da3anapuaad GUTTAaCHHHU axpaTuo,
yauaw HaTHxanapuHu 2.12- xaasanra €3uHr.

3. ¥Yu ¢daszaan ucTebMOTUMHUHT a3anapulaH HKKHTACHHH axpa-
™16, Yauam wathxaaapudu 2.12-xansanra €3uur.

4. CuMMeTpUK aKTHB Harpy3KaHu KaiTa THKJaG, JUHUS CHUMJApPH-
NaH OGUTTACHHU A DPAaTHHr, AHHMA, Pasa TOKAAPHM Ba Kyu.iaHUIUJAPH-
HUHC KHAvaTaapuun 2.12- xaasaara €3uur.

5. ®aszanapaarw r,;, rpe, Tcy KAPWHIHKAAPHIL pocTaaw  GuaiaH

212-x%ansaa

Yavawaap | Xn.0612waap
larpyaka ! 1 ) ! 1 { U U U
TypaapH AB}"BC| CA A B c AB BC Ca IA IB IC
T s N [ 1 7
A A A A A A B B B AB 8C CA
AKTHB |
CHMMETPHK I
Buita daza
V21 11 dH

HMkwnta dasa
VZHAIaH

Jlnung cumu
yanaiau

AgTtHe HO-
CHMMETPHXK
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Gasa Tokaapuruur ([, #/g.#/.,) Tesr 6yaMacaAurura SpULIKHT (HO-
TeKHUC aKTMB HAarpyska) Ba yauaw HaTukanapuud 2.12- xkansaara
KUDHTHHT.

6. 2.12- xaaBangaru MabiayMmoTtnapaad ¢oiiaanaunb, JAUHHA Ba
¢asa Tok.napu opaculary HHCOAaTHU XHcoOJaall Ba 3aHXKHUPHUHT Oapua
nw pexumaapu (1:5 nyHkTaap) ydyyH Macwrabia TOK Ba Kyd4JaHHW-
AAPHUHT (TONOrpatuK) BEKTOP AHArPaMMAaCHHH KYpPHHT.

7. Ky#unaruaapra xyaoca yuKapuiir:

a) y4 ¢$asasu HOCHMMETPHK Harpy3KaHwuHr ¢23a Ky4JaaHHILJIAapH
CUMMeTpHACHra TabCUPH TYFPHUCHAA;

0) yu dasanu 3aHXKHPHUHT 6Gapya HUI PeXHMAAPUAA JHHUA Ba
dasa Tokaapn opacunaru uucbataap TYFpucuaa,

Va.¥3uun Tekmupum yuyn casoinap

1, Tok Ba KyuJaHWWAAPHUHT CHMMETPHK CHCTEMAcH HHMMA?

2. Yu dazann Haipy3kaHu yraw vcyad Kannait aHugaaHanu?

3. Huma yuyn vu dasanm ncrebMoa4M yu6vpuak cxemalda Yaawranma ¢asa sa
JHHUSA KY4rawWlaapn §3apo Tenr 6yaub, TOKAap 3ca TEHr IMAC?

4. Y4 $azaim cUMMETPHK Harpy3kaHHHr OMTTa azacH ampaTHAIAHRA JAHHUA
TOKJApK Ba KYy4YaJaHWLITapH Kannpad yarapaau?

5. Jlununa cumaapuian GUTTAcH awpaTHAraHAA 3aHMHUPHHHT WII PeXHUMH Kannalk
Yarapanu?

6. Kaunaii xonna AMHMA TOKNapH CHMMETPHK CHCTEMaHW TAaWIKUA KHAALH?

7. Yu daszasiu toxuunr 6up ¢asanu toxaau adh3anaurn HuMana?

8. Yu dasasum cMMMeTPHK HCTeBMOAYHAAPTA MHCOMIAP KYPCATHHC.

9. Yu dazaau narpyska yubypuak cxema 6¥ituya Kaunpaii ynamanu?

9- 1abopaTtopusa HILH
Y4 ®A3AJH TOK 3AHXHPJIAPHIATH KYBBATHH Yayqaw

I. Miunn GamapHmaaH Makcan

1. DNEKTPOAVHAMUK CHCTEMaJad BaTTMETPJAAPHUHI TY3HJMILK Ba
Hiuaaw npuHUMnH 6MJaH TaHWUUIWLI.

2. Yu dasaau TOK 3aHxupaapuna 6up dasaau sa yd ¢asaau BarT-
MeTpaap €paamHa aKTWB Ba PeakTHB KYBBAaT/JapHH VJ/yaul ycyJna-
py OuJIaH TAHWLIMIL.

3. AktHB KyBBaTHH OWTTa, HKKMTA Ba yuTa BaTTMeTp Ou.jan Ba
yu dasasy cHMMeTpPHK CHCT@MAHHHI PedaxTHUB KYyBBATHHH OUTTA BATT-
MeTp OuJaH yauaw ycyaJapuHHUHT Ha3apuil acocaapy OuNaH TaHUWHIL.

II. Mwira oun na3apuft TymyHyanap
AxTuB KyBBaTHM YJauaw acGobaapu (BaTTMETPJAp)

Ulcosp = Ulcos(L/JD)

KarTacukHn yauaiad. By epaa U—sarTMeTpHUHT Ky4JaHHUII YyJFa-
Mura OepuaraH kyunawuw, B; /—BaTTMeTpHMHI TOK dy.JFaMuUAaH
yTaétrad ToK, A, ¢—KyuaaHuw O6uJaH TOK Opacuaard ¢asa CHJAKHLI
6ypuarn.
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2 27- pacm. o

Yu ¢asaan cuMMeTpHUK CHCTEMAHHHT aKTHB KYBBAaTH Kyiuaaru GH?

Xaann ¢opmysaa 6uaan udonasaHaLu:
P =3U,/,co89,=V3 U,1.,€0874,

6y epaa U, Ba /;—KyunaHHul Ba TOKHMHT JHHUA KHAMAaTIapH; ¢—

KyuJaHuul OW/aH TOK opacuiard cumxum Oypuarn., LUyHMBr yuys
KYu/JaHUIl BAa TOKHWUHI JHMHMA KHAMAT/AApura yJaHran BaTTMeTP yd
dasany 3aHXHUPHHUHT KYBBAaTHHH KypcaTMmaimu.

AMMO KyBBAaTHMHI OHpHHYUM HdOAACH CHMMETPHK CHCTeMaZa yd
(asann 3aHXKHPHIHT KYBBAaTHHH GUTTA BATTMETP OHM/aH YJa4all HMKO-
HHHYW Oepanu, JIeKHH YHUHT KYpCaTHIIHHHM yura KYnmaiTUpuul Kepak.
Bynnaa BaTTMerp uysaramaapu Teruininya ¢asa KyusJaHHUIM Ba TOKH-
ra ynaunwu kepak (2,27- pacm). Y4 ¢pasanu ABuraTeqHHHT 4y aFam-
AApHHH so.uyg~ €Kk qéypqah YAATaHaa yHHHT KYBBHTHHH yauauw
cXelaAapn 9.97-pAchina KV pca“ﬁ'ﬁraﬂ e R

Hocuymerpik yu ¢hasaau  3aHXHPHHHT hyuaarmm yavaw yuyH

Ky#huaard ¢dopmyaaian donaananuaaiu:
Poy=P,+P,+P.=U cose,+Uglycospy+U,/. coszc.

Byuna xyBsatHu Vauaw ydyra BatTMeTp Onaan Gaxapuaub, xap
6up BaTTMETD HCTEbMOAYHHHMHI (Pa3a Ky4ynaHuuiMra Ba TOKHUra yJaa-
HUIIK  Kepak (2.28-pacy, a). Xap Oup BarTMeTp KypcaTHwHHu ¥3
¢asacMHUHT KyBBaTH 0Yiliua aHUK (U3HK MabHOCH OOp.

Oiataa, TYpT cuMan yu (asann 3aHKHUPHUHT KyBBaTHHU yJuail
YyUYH yY 3JeMeHT.d BaTTMeTpaaH ¢c.inasanuaaii. Byunaid sarTmerp-
0a yura K¥3Faaaac, vuTa xapakar.ladyBud uyJaram 6yub, ynapaad
yTraH TOK.1T@PHUHF {3ap0 TabCUPUAAE XOCHA Oy FaH alnaHTHPYBYH
MOMEHTAAp yMYMHI VKka MaxkamJaaurad xapaxkaTaanyBuHd 4YyJFaM-
JAapra tabcup arain (2.28- pacM, 0), Pasanap Oyiinua KyBBaTJIapHH
WMaMaall aBroMaTHi 0amkapuaaii.

Yu cunvad Yu  da3any 3aHAKHMPHUHT  CHMMETPHK Ba HOCHMMETPHK
HArpyskajard KyBBaTH HKKHTA BAaTTMeTP €KH HKKH 3/1€MeHTJAW BarT-
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2.28- pacm.

MeTp €paamuna yauanaad. By ycya yu cumam yu dasaan samxup-
HMHT HKKH XaA/au KyBBaT (opMmyaacura acocnanrad. ¥Yu ¢asaau 3au-
WMHUPHUHT OHHIT KYyBBATH

=yl tug-tyte-i,

Yu cumau yu ¢asaau cucTemana iatig+i.=0, Oyunman i —
= —(i,t1p).

¥ xosnaa yu4 ¢asanu 3aHMpHUHT OHMA KyBBAT opmy.aacu
P=uy bty ig—Ue-ly—Ue ig=i(u,—uc) +
+lglug— ;) =iy -8yt igtige =Pt P

Ac606 ailnaHTHPYBYNM MOMEHTHHMHT YpTaya KuiiMaTura npomnop-
LHOAAJ] Gy/araH XapakaTJMaHyBYM KHCMHUHT Oypuauw Oypuard, yu
¢asany 3aHKUPHUHT YpTaya €KkM aKTHB KYBBATHra nponopuHoHal-
AMD:

P —
Pyy=1,U, cos ([ U,p)+ 1Ug . cos([gU ) = P, + Py

Kywunysunnapuuur xap 6upy W, Ba W, BaTiMeTpJapHUHr ¥auaul
MHKIOPJApHHU OHJALHPALH.

Arap MKKHTa BaTTMeTpPHM 3aHkupra 2.29- pacM, @ Aa KypcaTua-
raH cxema Oyfinya ynacai, yJapHHHC KYPCaTHILIAPHHUHT AMFHHIHCH
y4 (asaiu 3aHXKHPHHHT aKTHB KYBBaTHHM Hopanaiiiu.

Xap 6up kywuaysuu P, Ba P, y3uua Gusnk axaMusaTra sra smac.
dakar Barrmetpaap W, sa W, kypcaTniuiapuuiHr AMFAHAMCH Y4 da-
3a/M 3aHXKUDHUHI KyBBAaTHHH HQoaanaiind, BexkTop awuarpamManap-
ZaH ¢oiinananuaranna wyHra 3bTHOOp Gepuln Kepakku, Oypuak ¢,
10K [, 6unau kyunauuw U, opacuaaru Oypuakaup, sbuu Ug, HUHT

Teckapuct U, . Hi oaMIN Kepak.

Yu dazanau 3aHKHUpAADHUHF KYBBATHHM Y/a4all y4yH CAHOAT MKKH
9JIEMEHTNH BaTTMeTpaapuu (2.29- pacu, 6) uwaa6 uynKapmoxaa. Barr-
MEeTPHHHT MKKaJa TOK yyJraM.japd pacmjia kypcatuarauaek oaxar
A Ba B aunus cumJjapura yaawmacaaH 6aaku  MXTHEpHi HMKKHTA
GolIKa JHHHA CHMJApHra XaM yJaHuIKM MyMKHH. DyHjpa KyuaaHdw
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4 N\
, W \
‘a X VA “ v ]
10— W, p— * No—=
B O————14 BO-=
Ao d FAle,
a 7
2.29- pacm.

YYJFaMAApHHUHT TeHepaTop 6YsaMaran oaguit kucmaaapu (yunaapu)
BATTMEIPHHHT TOK UYYJFAMJApUra yJadMmaid 6yul KOoJraH yuuwHuu Ju-
HHAfl CUMHUTA YyJAAHWLIKW Kepak.

BatrMmerp.iapaasn GHPOHTACHHUHT CTPEAKACH TECKAPH TOMOHra OF-
Ca, YHHHT KYY/JaHWLW Yy.JIFAMHHUHT YYA3PHUHH (KHCMa/apuHd) aamaul-
THPHILI JIO3UM, BATTMETPHUHT KYPCAaTHIUIHMHA 3Ca MaHduil ned oMl
kepak. (By cos¢ < 0,5; 9 > 60° na coaup 6yaanu). Mkku 3JaemMeHTaH
BATTMETPAA KYWIHI Ba afiMpHLl aBTOMATHK paBulliga Oaxapu/alH.

PEAKTUB KYBBATHHW YYAIL

CHUMMETpHK Harpy3Kaiu 3aHXKHUPJAApAa WKKH BaTTMeTp yCyau OH-
JaH PeaKTHB KyBBaT anukiaadaad. CHMMETPHUK Harpyskaza

(1,U,0) = o —30°, (7,Upg.) = 9 -+ 30°.
Y xonma P, — P, =Ulcos (e —30°) — Ulcos(p +30°)=Ulsing =
= l?Ts , 6ynnan Q=1V"3(P, — P,).
Y4 (pa3aaum cMMETPHK HAIPY3Kaaa PeakTHB KyBBaT OWTTa BaTT-
MeTp GuJaH XaM VAY4AHUWM MyMKHH. Bynaa BaTTaerpumnr Kyuna-

HULI Yy.JFaMu TOKJIW 4YyaFamra yJaHsail, Oy KOJraH HKKMTA JHHHSA
(pasa) cumaapiura yaavaau (2.3)-pacum, al.

Bl

40— W
[+

& O———

*

00

2.30- pacw,
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2 J— |
A
AJ —
0:-
2.31- pacm.
BarrMerpuuHr ki pcaruind:
—— O
A=Ugl, cos(Upcl,) =Ulslng = &

6ynnan Q =V 3. A.
Ill. Mwny G6awaprin TapTHOH

1. Crennna 2.31- pacMaa xypcatuaran 9nekTp cxeMma AuUFUAanH,
Kaitta yaaruy [T Hunur YHr ToMOHra yTKasuAraH XoJaTH aKTUB —
MHAYKTHB HAarpyakaHUHI IOJAY3 CX€Mada yaaHraHaurura TYrpu ke-
aanv. Batrmerpaap W,, W, sa W, 2.28- pacmaarn cxemara 6uHOaH
yJaHanu,

2, AMnepMeTpaapHUHr KypcaTuiuu 6YiAnua peocTataap ry, 'y, Ia
€plamuia CMMMETPHK HArpy3Ka XOCHJA KHJHHAIAW, Y4ana BaTTMeTp
KYpCaTHULTADHHUHT OMP XM/ 3KAHJAUTUra HUIOHY XOCHA KHJHMII Ke-
pak. Mkku aneMeHTAH BaTTMeTp KypcaTHwMHU Auruuan P, -+ P; 4-
-+ P, Ouaan cormmTupuaand (CHMMETPHK [0JAY3A3 3aHXHUPHH Yu
cuMau 1e6 xuco6Jam MYyMKHH, YYHKM HE{Tpan CHMJAard TOK HOAra
TEHT).

3. Kafita yaaruy ,[1* Hu uan TomMoHra yTkasuw GHJaH aKTHB —
MHIYKTHB Harpyska yubypuyak cxemana yJaHaau. Yubypuak cxema=-
Na ynaHraH aBBajJr¥ CMMMETPHK Harpyska yuyH yadawjapau Gaxa-
puw xepak. Harpyska r011ys Ba yu6ypuak yJaaHraHaia HKKH 3J€-
MEHT/IH BaTTMETPHUHT KYpCaTHIUJAApU COJNHILTHPHAAAH,

4. Kaitra ynarny L1 &ppamuaa roaays yJaaul Texaasaau. Mkkn
3JeMeHTAH BarTMeTpAaru kaaut K axparuaaau. Y KHTYBUMHHHT K p-
catMacH Oy#iMya HOCHMMETPHK Harpyska XOCHA KHJIuG, y/adamaap
Gaxapuaamu. 2, 3, 4 nysxkTaapaard yauaw HaTHxanapu 2, 13-
Waapanra &suaan,

CummeTpuK 1014y3 yuyH ,xuco6rawm® rpacacuia
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HOCHMMETDHK I0JIAY3 YUYYH Palb =P, +Py+ P

Py
cosg=—=—2% . = .
P Uq,[q, Qq, U(b’d) Sll'l?

5 CreHAHM 3/J1eKTDP TAPMOFHIAH a)KpaTHAAAH.

2.29- pacM, @ ra O6MHOAH yY CHM/AH 3aHXHPAAQ HKKM BaTTMETp

cxemacu Aurunanun. Kaita yaaruu 1 yan ToMOHra yrkasunu6, yu-

6ypuak cxemara MOCJaHangM,

6. Crenanun yu d¢asaay TapMOKKa y.aab, CHMMETDHK Ba HOCHM=
MeTPHK Harpyskanap yuyH yavamaap Oaxapusiand, Hatuxkanap
2.14-xanpanra €aunagu. BarrmerpsapuuHr kypcaTHuisnapu Tax-

KOC/J1aHaaH.
2. 13-xansan
Yavawaap Xucobaawnap
dasza PqlJ Pad; Uq) lq) Paq; cos ¢ sin ¢ Q
Br BT B A BT BAp
CumMmeTpHK 1011y3
A
B
C
Hamn
HocummeTprk 1048Y3
A |
B |
: |
XKamu '— N
2.14-xanBan
B Harpyaxa Yauawsap _ Xucobaawaap
5 I I | Ts | il | Py lpad) Pag=Fi+P, IQ"V—”(Pl'P’) Q=V3P,
CHMMeTpHK . ’ I l
HocummeTpuk R ‘_ ' ’

peaxT. KypBar
OHTT2 BaTTMETP
6unau
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7. Ctenann TapMokaan axpatu6, 2.30- pacMra GuHOaH, yu CHMAH
yu dasaay CHMMETPUK HArpy3KaHuHr PeakTHs KyBBaTHMHH y.14awl
yuyH GUTTa BaTTMeTp CXeMaCu MHTHAALM.

CTenAHu TapMOKKa y.aab, Harpy3kaHM aBBaaru Taxpubasaruaex
CUMMETPHK OJHHALH.

Vavaw watwkaaapu 2, 14- xagsaara  €sunanu. Taxpubanad
OJMHFaH MabAyMOTAApHH, Kyhuaaru ¢opmyaanap Oyfiuya OJIHHTaH-
nap GHAaH COMMIITHPUIANM:

Q=V3(P,—P,) Ba Q=V3P:.

Va-yaunu Texmupuw y9yH casosiap

1. Bup ¢asazu Ba yu (a3amy s1eKTPONHHAMHK CHCTEMajarH BaTTMETP1apHHHr
TY3HAMWH BA W.MI210 APHHLMNN. Y Jap 3amxHpra kauaal ynraHanu?

2. YarapyBuaH TOK 3alKMpHra yaauran BaTTMeTpaap KaHAail kaTraaHkHe Kyp-
caraiu?

3. Y4 ¢azaan 3aHNKUPHUHT aKTHB KYBBATHHH Jawaw yuyH Heura 6up dasan
BATTMETD GUAAH UYEeKAZHHLI MYMKWH?

1. CHMVMETpUK HArpyskala 10JAy3 Ba yubypuyak cxemasap YyuYyH y4 ¢asann
34HKUPHUHT KYBBAaT JOPMYAacH yMyMmHil kypuHuMIUra sra. 2 Ba 3 NyHKTAapaard
Tawpubarapna HAM2 yuyH (a3a Kapluaukiapd KWiMaT KMXaTRaH F3rapmac Gzn-
ca xaM YiapHH onaysjgan yubypuakka ¥Trasranfa Taxpuba HaTHXANApHHHHI ¥3-
rapuuWHHM TYWYHTHPHG OGepHHr,

5. MUKKHTA BATIMETPHHHI K¥pcaTHwH 6ffinva peakTHB KyBBaTHM Kaujai XH-
co6aan MyMKHH?

6. NkkuTa narTMeTp éplramMuaa vy ¢asanu 3aHKUPHUHI aKTHB KYBBATHHH ¥a-
QalHUHE TYpIM¥Ya YAaHWU CXeMaJapHHH KypcatHHr, By xoanap 6up xuamu?

10- naGopaTopus uWH
BHP ®A3ANU WHAYKUHWOH CYETYMKHHA TEKWWPULI

I. Miwnn Gawapumaan magcan

1. Bup ¢asaan y3rapysuan TOK MHAYKLUMOH CHYETYUrHHUHT Ty3u-
JUIIKH Ba MINAAW APUHUHMOH OWAAH TAaHUWHW.

2. Cu€TuHKHM 3/1eKTD TApMOFHra yJall CXeMacH GHAdaH TaHHLIHuI
Ba 3JEKTD 3HepFUACH CAPPUHM YAYAWHH YpraHuul,

3. CHYETYMKHUHT MWJALIKHHU TEKWHpHG Kypuur,

II. Hwra ona Ha3apuiét Tyuyn4anap

Yarapysuan Tox anektp HEPrUACHHUHT CapQUHH Yayaur y4yH
HHIYKUHOH CYETUYMUK/IAD HIUJATHAALM. Y3rapyByaH TOKHMHI CYETYH-
TM JHMCKMAA XOCHA KMATAH MarHUT OKUMJAPUHHHT COHM G6YfAnua Gup
OKMMJM Ba Kym OKumauaapra Gyaumuand. Macanau, 2.32-pacmiaa
y4Ta OKHMIM HHAYKUMOH CYETYMKHMHT myJaT y3acnapuugad (MarHur
YTKa3ruyunan) GUPHHUHT TYy3UAHWH Kypcatuarad. Muaykuuon cuér-
YMKHUHT Y/14all MeXaHu3MHM KyAuaard Kucmaapaad: Uyaramaap [
Ba 6 ypanran U-maxgau 2 Ba I waxkaaun 7 nyaart y3akiapaad, aina-
HYBYM aMIOMMUHMA AucK (&), Kapwu Kyt6auk (4), yarapmac Maraut
(5), deppomarunt Herusua (Bkaaguw) & Ba Xuco6aall MeXaHU3MUAAH
(pacMaa kypcatuamaraH) utopart.
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2.32- pacwm.

Fanraknapnan 6urracu (/) CcUETYHKHUHT HOMHHANT TOK Kyuura
My/mxannaurad 6yau6, BYFOH CHMIAH ypastadd Ba CY4ETYHUKHKHT TOK-
Au Faatard fe6 aranaau. By raatakuumHr ypamnap conu 03 6y.au6,
HArpy3kara KeTMa-keT yJaHaiH.

CUéTYHKHUHT KeTMa-keT FaJTarufad YTyBYH TOK [/ XOCHJ KHJAraH
Maruut oxuvu &; nyaar ysaknaH yratypulb #dygsakaldl AMCKHE HKKH
MapTa kecub yrtanu.

Kyunauuw uyaraMmu 3ca UHrHYKa CHMAAH scaaub, 8 — 12 MuHr
ypamaaH ubopat 6yaanu. aeKTp TapvOFHra napaaJea yaaHanu. Kyu-
JAaHUW YyATaMHHUHT TOKH nyJar ¥3ak 7 na Maruiut okumu P, Hu
XOCHA Kunaiu., By MarHMT OKMMH HKKHTA MAarHHT OKHMMra, SIbHHU
Ay MarddT okumu &, Ba okum Py ra 6yaunanu. Kapum Kyr6auk
4 6yiaad nyJaar y3akka KaiTaéTraH Wil OKUMH @, ai/aHyBYH IHCK-
Hu kecu6 yrtazu. Okum P, 3ca auCkHM ueTad YTu6, Herusuyasaap Ba
wyuTaap & opkaJau nyaaT ¥3ax 7 HUHT TapMOKJapuAaH ¥yTub TyTa-
many. ¢, Ba ®; MarHuT OKUMJIAap JMAUCKAAH YTaéTnb, YHAA YyiopMa
TOKJAp HHAYKuHAAalaK. JucKkaa MHAYKUMAJAHTaH TOK 6Guaan O, Ba
¢, MArHUT OKHMJAAPHHUHT 33P0 TABCUPHUAAH AUJAHTUPYBYH MOMEHT

M=cfd,d,-sin¢

Xocusa 6yaanH.
By epaa ¢ — maruut okumaapu o, Ba ¢, BexTOpAapH OpacHAaru
6ypuak; ¢ — yarapMmac kosdpduunent; f— Tok uacrotacu. Bourka To-

MoHpaH, @, =k, - [ b, = kyly==~&, 70 2y=xy=2fLy ne6 xabya
Kuaum MyMKuH, 6y epaa U — TapMOK KyuJaHHIIM, 2y — Ky4JaHHLI
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YyATaMUHUHT TYAA Kapwwaurd, Ly — Wy YyJAraMHUHT HHIAYKTHBAM-
T, ¥ Xx0/4a aiNaHTUPYBYY MOMEHTHHHI TEHIJaMacH

U .
M=c-f . b ./, _— h =
c-f R RU SiLT siny = £,/Usin¢

JaH KYpHHAIWKH, aiNaHTUPYBYH MOMEHT HArpy3Kka TOKH OunaH Kyu-
JIAHHWY KynaiTvacura nponopuuonan 6y/ca, AUCKHUHT alJlaHHuwaap
COHHW 3Ca HArpysKa UCTEbMOJ KWJAAETraH 3SHepPrusAra npornopunoHan-
AWp. DHAM MECaNaHMHT MOXMATH KO3(@UUHEHT Siny HHUHT KuAMaTU-
ra éxkn cHaxHW Oypyard ¢ ra, AbHH OyJaT Y3aKHHHT KOHCTPYKLHfA-
cura GorFaukanp. Arap ¢ Gypuaru Kyuaauuw 6u/aH TOK OpacHiaru
CHAxKuWw OGypuarn 9 ra Tenr 6yaca (Y =¢), y xonaa CHETUMK MaH-
6anaH MCTEBMOUHra Kena€TraH peakTHB 3HepPrusiuu yauahau. Arap
v =9)° — ¢ Ba siny =cos ¢ 6yaca, y x0.4a aHNAHTHPYBYH MOMEHT
M=~F¢{U-cosvo=k, - P ra Teur Gyaanu.

[emak, aklaHTHPYBYH MOMEHT HUCTeBMOJIYMHUHT aKTHB KYBBAaTH-
ra nponopuuoHanaup. By xo0.14a NMCKHHHr aiNauuILAap COHM Tap-
MOKJAaH HCTEbMOJYMIA KesaéTraH akTUB JHEePruAHM aHuK.afiau. Tek-
WHPHAAAUTaH CYETUHKHUHT KOHCTPYKLHACH aHa LWyHAa#H.

AfaHTHPYBYM MOMEHT TabCHPHAAH AMCK ¥3rapMac Maruut o
MaNA0OHMAA afi/laHTaHuAa, AWCKAA YwpMa TOK [, HHAYKUMAJNAHANAH.
Yiiopma TOKHHHL y3rapmMac Mardut MalaoHH Gu/IaH TABLCHPHAAH AUCK-
HUHT aH/IaHHLIKW Te3JWIH A ra nponopiuoHan OyJaraH TOpPMO3/40BYH
(TYXTaTyB4YH) MOMEHT XOCHJ 6YJaau, AbHH

MT=kZ - n,

AIaHTHPYBYM Ba TOPMO3JOBYUH MOMeHTJ]ap Teuwr 6yarauaa (M =
=M.,) &yP=kon 6ynanu, 6yHnan:

=Iﬂ’..n=cx.n,
i

ABHH CYETYMK AWCKHHHUHT ailJlaHHIL TE3JMCH HCTEbMOJYHHHUHI AKTHB
KyBBaTMra nponopuuoxan. Bupop BakT ¢ nasoMuia capg.aHra
3Heprus:

W=P.t=C, -n-t=C,-N,

6y epaa N=n +¢— CuéTUMK AUCKMHWHI BAaKT { AaBOMHAAru anna-
HUWAD COHH;

W ~ -
CX=A—/ CYETUUKHUHT XAKUKHNA NOUMHMICH, fRbHU CYETUHK AHCKH OHp

MapTa aiJaHdllly YYyH xeTraH BaKT WYMAa CUYETYUK OPKaad YTrau
/IEKTP DHEPTHACHHUHI XaKHKUI MHKLOPH (MCTebMOJAYHMra capd.aH-
raH sHeprus). Kauaaiaup Bakr ¢ naBomuaa capdnadradH SHeprus
CYETYUKHUHI YKHTA MAXKamJaHraH Xucobsawl MeXaHu3MH TOMOHHAAH
Kaith KuauHanW. Bup kua0BarT-coaT sHeprus HCTEBMOJAHHH yadal-
JAar¥ LUCKHHHF afiJaHHW1ap COHH CYBTUMKHUHI Y3aTUII COHH AeHH-
nanu, ¥ ,A° xapou Ouian 6earnsanu6, CYETUHKHUHT KYpHHAAUraH-
xo#iura é3ub Kydunnaad. Macanau ,1 kBt —coar— A auck adaauu
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mu®, Y3aTHII COHHra TeCKapu MUKAOP CUSTYMKHHHT HOMHHAJ AOH-
MHACH XHCOOJNAHALH

Cu — 1000 - 3¢00 lBT - coart ].

A aiia

Cu€TYUKHHUHT HOMHHAA Ba XaKUKUH JNOUMHUHCHHM OMAraH Xoa12
YHUHT HUCOMH XaTOAWFHHU @HHKAAW MYMKHH:
W —Ww cC, —-C
B———— . 100% ___% .1009%,

X

oy epaa: W.— cuéruuk xucobra osrad sHeprust; W — NAHCKHHHT
N Ta afinanuuliapuy 1aBOMHAA 3aHXKHUPHHUHT capd.iarad XaKHKHi sHep-
THACH.

CuéruMKHY TeKWHPHIILAH MaKCad, YHUHr OyTyHUTTH(OK nasaar
crannapth ('OCT 6570 — 75) Huur Ta/ad Ba 1IAPTAaPHHH KOHHKTH-
pHMLl €KW KOHMKTMPMAC/AMIHHHM aHUKJALlJHD.

[OCT 6570 — 75 HMHT TeXHUK Ta/nab Ba WapTaapH Kyiduoaruua:

a) KyBBar KOIpPhHLUHEHTH COS¢ =1, HOMHHAZ KYyu/naHUIl Ba
yacrotana C4€rydk KYPCaTHWHHHHT HHUCOMH  XaTOJUrH, aHHKJIAUK
kaaccu 1,0 6¥aran cuéryukaap yuyH, TOK HOMdHaa Kuiimatuaau 10
aad 180% rava 6yarawna + 1% nauH Ba anukauk kJsaaccu 2,0 6ya-
raH CY&rumk/ap yuyH, Tok HOMuHaanAaH 10 mau 200% raua 6y.a-
raiaa + 2% f[aH Opr™MacAury kepak. AHUKAMK KJaccu 2,5 O6yaran
cyéTyuknap yuyH + 2.5% Oyauwu Kepak;

6) KyBBaTt ko3dpduuneHTH cos¢ =1 6yanb, auukank kaaccu 1,0
Ba 2,0 6yaraH cuétuukaap yuyH cearupauk papaxacu 0,5% nau Ba
aHuKJuK kaaccu 2,5 Ba 3,0 6yaraH cuéruukaap ydyH sca 1% nau
OpPTMacCAHurd Kepak;

B) CYETUMKHMHI KeTMa-KeT yyaFaMHaa TOK Oyamail, KyuJaHull
HOMUHaA Kujfimatura Huc6atad 80 — 110% HuM Tawkua 9TraHAa cyér-
YUKHUHE AMCKH TY/aa GUp MapTanaH OPTHK ai/aHMAac/aHrd Kepak.

CuéTYHKHUHT HOMHHA/J KYYAAHHIIAArH Ce3TUpPAMK [apaxacHHu
AQHUK/AW y4yH, YHTA QUCKHU TYpFyH aiiaHTHpa ONafuraH JAapaxa-
Aa KuudK Harpyska /., 6epamu3. Cu€TUHKHHUHI CE3rUPAUK Aapaxa-
cH Kyhuaaru gopmyaa 6yidnua aHukaaHanu:

S = tmin | 10004,

HOM
ll. Hwkn 6axapuil tapTubH

1. 2.33- pacMaaru CU8TUMKHH TEKIIWPHUII CXeMaCH HWFHJIanv.

2. Harpyaka peoctati épaaMuHia HOMHHA/A TOK YpHATHAHO, CUET-
YHKHH |5 MUHYT NaBOMWAA KHU3LHPHHT.

3. INacnopraa Gepuaranaapu Gyilnya CYETUMKHUHT HOMMHAI AOM-
MHHCHHH XHC064a6, OauHraH KuiiMataapHu 2. 15- xxaaBaara ésu-
JanM.

4. CuéTuHKHH HOMHHAJ TOKAA Ku3aupraHaau cyur [=1[,, wuar-
py3Kkana Ba ! BAKT MuMAa AMCKHUHI alinaHHw/aap COHH XMCOoOgaHaAH.
Bynuur yuyu auckaaru xuaua Gearu napao Oyauwnm OHAAH Ky3a-
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2.33- pacm.

TYBYH CeKyHAOMepHH lopru3ub, 10— 15 Ta afinauuiIapHU caHaras-
JaH CYHI CeKyHIOMepHH Ty XTaTalH.

5. 3aHxup KUCMAanapHAarH KydaaHULIHY aBTOTpaHchoOpMaTop €p-
JaMHIa HOMHHAA MuKAopla ywJab TypuO, TOKHH HOMHHAN MHKIO-
pura uucGaran 150, 75, 80, 25 Ba 10% ~apHH Tawkua 3TraH KHi-
MaTaapu oauHamd. TaxpubGamu TOKHUHr Xap Gup KuiiMaTa yuyH 2
MapTanad KanTapub, ynapHUHT ypraua apUPMETHK KHAMATH OJHHCHUH
Ba ¥/a4oB HaTuxanapu 2 15- xapsanra éauaanu.

6. Taxpubanan Ba XHCOOJaLLIAPAAH OJHHTAH MabJAyMOTaapra
ACOCAH CUYBTYHKHUHT XATOAUK 3rpu uyu3urd B= f (/%) Kypuaanu.

7. CUETUHKHHUHT CE3rUPAUTHHM aHUKJAAW (Ta)»pubanu yayall ye-
TapacH KUYMKpoK Gysrau amnepmerp Ba kapuuaury 500 — 1000 Owm
6yaran peocrar €piaaMuna YTKA3uW MabKyJ). 3aHXupAd MYMKHH
6¥.iran MaxkcHMaJ Harpy3ka KapwuJury ypHatu6, ysaa o3ruHa 6y.-
¢a xaum ToK Oyauwura kKapamai QDHCKHUHC KUMUpJamaii Typradura
HLIOHY XOCHA KHauHC. CYHrpa unarpyska KapLUIMJAMTH CUYETUMKHHHT
JHCKHM acTa-CeKHH (TYXTOB:M3) ai.saHa GomwsaryHua OHp TeKHC Ka-

2.15-xanBan

Vavawnap XHcobaawaap

Harpyska

XapakiepH 1 1 U =U'l !

N

10 |

25

AKTHB 50

75

100

150
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mafTvpuaand. AHa wy MoMeHTaa amnepMerp Gyiuua [,, HH anug-
a6, CYETUHK CEe3rHPAMrd S HH XHCOBAJHT.

8. Cxemanu y3raprupmacnan Harpyskauu axpatul, aBroTpauC-
¢opmaTop €pramMuia KyuaanHWwHW HOMuuaara Hucbatan assan 809%,
cyurpa 110% ra y3raptupudr. Mrkana X042a XxaM CUETUHKHHHE
IHMCKY ainanmaca, AemMak CUYETUYMK Yy3dua aisauvainu.

9. CY@TUUKHUHT HW/IATHIWIrA SIPOKJAMAHTH BA KAHAAH AHHUKJIHK
KJ2CCHTd TEerWIMAWTH XAKMAd XYyJ0ca YHKApUAALH.

¥3-y3uHR TexmHpHm YYYH caBoJsap

1. Munyxunon cncresasn 6up $pasain cHETIHMRHIHT TY3WAMIEH BA HILAAW NIPHH-
UHMH KaHaai?

2. Kannait wapriapaa CYETUHKHAHY aHNIAHTIIPYBYM MOMEHTH 3aHKHPHHHI aKe
THB KYBBa)Hra nponopiuonan?

3. TOCT 6yiinua cuéryngnap yuyH Kauaain t1anad Ba waptaap Kyiuiaau?

4. CYETUMKHHHC CE3rHpIHru 1e6 HWMa TYWYHHAAAH?

5. CHET MIHHHI y3aTHW COHH €6 WHMa TYWIYHHAAAM?

6. g:lléT‘lH:\’HHHl’ HOMHHAN nOHMMHuilcH ne6 HMUMara aiiTuAaiM Ba y KaHMLAH aHWKe
Aananm

7. CuBTUMKHUHT RaKUKUH AOMMHHCH Reb HMMara aiiTuianu Ba y Kauaail aHHK-
AARAAN?

8, CUETTUKHMHT HUCOWTI XATONMIH KauAall aWuKasaHaiw?

11- naGopaTropus MM

HOYHU3UKJIN JJEMEHTAAPHA BYJITAH 3JEKTP 3AHXHUPJIAPHH
TEKWHPHILLI

1. Mwnn GawapHingan Makcaa

1. HouusuKaH 3/1eMeHTIH 31eKk TP 3aHKUPAAPHHUHT HOUUIHKAUJIHK
XyCycHAT1apH Ba Oeardgapd OusaH TAHHWHKLI.

2, Houusukau 3/1emeHTIAPHHUHT BOALTMETD XaPaKkTepUCTHKANAPH-
HH OJIMIIHHM BA HOYU3HK/U 3/J€MEHT/H 3atKupAapAaru TypryHaawrad
PeMHUMNAPHHN XHCOO/AlHN YPraHuiL.

I, Hiira oua Hasapuit TywyHuanap

Butra 6y.aca XaM HOYM3HKAM 3AeMEHTH OYAraH 3/eKTp 3aHKHP
HOUH3HKAHM 1e6 aTanaaud. Houusuxau Aeiluiranna, Kyunawuul Ba TOK
y3rapuu GuaaH, napaMeTpAapH (KaplwHAWK — r, HHAYKTHBAWK — L,
curuM — C) y3rapub KONaAWraH 3aHXKWHD 3JieMeHTH (pe3uciop, HH-
JNYKTHB FaiTaK €KW KOHAeHcaTop) TywyHuaaau. llysnur yuyn xam
YyU3UKAM napaveTpaapaaH ¢apkiu, paBUwAa HOUW3HKAH NapaMeTp-
Aap TerWll;iH ¥3rapyBuaH SAEKTPCMAFHUT KaTTaAHKNAPHWHT  QYHK-
uusaapu (macaaan: r(#), L({), C(u) Ba w. y.) Tap3una €3unanu).

3aHXHD HOUMBHKAH 3/JEMEHTHHHHI HOUH3HKINJIMK XAPAKTEPHCTH-
Kacu 5/eMeHTHHHr GU3MK XYCYCHAT/JApHra Ba 3/1€KTPOMACHUT MYXHUT-
HUHT XapakTepura COfJMK. Macanad, nyaar (peppoMarHur: y3akau
HHAYKTHB Fa/ITAKHW Y3rapMac TOKKA yJaraHjaru BoabTamnep xapak-
TepucTHKacH (B. a. Xx) uusugau (2.34- pacmaaru, @ TYFpH 4u3HK)
6y.ica, ysrapysuaH TOK 3aHXMpUra Yyaaraijaru XxapakiepHCTHKacu
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aHHUK HaMOE&H 6y raH HOYH3UKAMAUD
(2.34- pacuaaru d srpu uusug). Lyw-
ra yxwaw sapHm YTKasrvyau JAHO1
XaM Y3MHUHI KHCMaJapuiaaru ysrap-
MaC KY4YJNaHWWHHHT yaaludwuea Kypa
XapakTepUCTHKAcH TypJaunua OFaanu
(2.35- pacmaary a Ba 6 TYFpU uM-
aukaap). Houusuxau assemeuntaap-
HWHT napameTpJapy (KapLuauK, HH-
AYKTHBJANK Bd CHFHM) YH3HKAH 3Jae-
MeHTJapAaH (apKJu paBulla CTaTHK

v, ¢ Q
Fer = 7' Lcr=7; Co= U
€K AHHAMHUK
ou o g
Fawn = 75 L= ey Cmm = I
di 0i ou + 7 l/‘
Oy nlY MyMKHH, -o—Pt—o-
Macanan, deppomaruut ysakau =
MHAYKTHB FaJTaKHWUHT XapakTepuc-
THKacu A Hykracuiaru (2.34- pacm- a
Jard, d STPH YM3HK) CTAaTUK HHAYK-
THB KapLUHJUCH 5 ' g >
~ I
UA
xL(A)=—lA =tga,
fi'bHU, KoopAuHaTta Mapkasu O nau élly

uuku6, A HyKTaZan VIraH TYFpH uu-

3u OA KHAJHTMHUHT & — Gypuak
TaHrencura TeHr. JuHamuk uHaykTuB 2.35- pacM.
KapLHJUrH 3¢a

du
xmm A= 5.1 = tg p’

SBHU rpu au3nK d ra oud A HyKTajaru PS ypHHMaHMHI KMFAAUTH-
HE TALIKHJ 3Trad B 6ypuyak TaHreHCcuUra TeHr.

Hounsugau 3neMenTsap asoKa TeXHHKacHAa, aBTOMAarWkana,
3/ME€KTPOHMKAZA. XHCO6aal TeXHWKaCHAa Ba TeXHHKAHMHT OOLiKa co-
XaJjapula KeHr Kyaa1auMOKAa (MacanaH: y3rapyBuaH TOKHHUHT 4acTo-
Ta Ba (pa3anapHHd ¥3rapiupuil, KyuyJaHHIl Ba TOKHH crabuanaul,
TYFpPHJAAIl Ba WHBEePTOPJALI CHTHAJAJAPHH TapaMeTpuK ycya Ounau
BYXYAra KeATHMDHIU Ba X. K.).

IN. Hwuu 6axapuin TapTuOH

I 2.36- pacm, a naru cxeMaHu 3JeKTp MauGaura y.al, nOTeH-
uvosmeTp [/ HUHI macTard XOJIATHHW Y3rapTHPHHT Ba BOJbTMETP KYyp-
CAIMIIMHHHT HOJAAH KauJa#Adp MaKCHMYyMraua y3rapuiiura HIIOHY
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2.36- pacm

X0CHJa KUAHHP. BOabTMeTpHHHr K{pcatuimid Oyfinya mnoTeHIHOMETp
épaavuna 3aHxupra 6epuaaérraH Ky4/JaHUIIHA HOJra TEHTJAAWTHPHO,
HHAYKTHB FANTaKHW Y3rapMmac Kyudsaanuul mMan6aura yaaHr. Bynunr
yuyH Tym6aep 7 wu (4 —) xoJnartura YTkaswaaAu. IDHIAH Kyunaa-
HHLIHU (YKUTYBYHHHHT KYpcarmacu Oyiinua) 6upoH KuiiMarian Goui-
nab y3rapTupub FanTakHMHr y3rapMac Tokgaru B, a. x U— (/—)
HU 0an0, yayam HaTHkKajgapuHu 2,16-kanBasra KHPHUTHII Kepak.
3anxup man6anaH axpatuaub, Tym6aep O xoaarra ¥TKAsHA3AH.

2. 2.26- pacm, 6 naru CxeMaHW 3JeKTp TapMorura yaab, aBTo-
Tpancopyatop (JIATP), mactaruHy adnaHTHpraHfa BOJbTMETPHHUHT
KypcdaTHiud HoaJaH GHPOH MaKCMMYyMraua y3rapuilidra HIUOHY XOCHJ
Kuauur. flna BoabTMeTp kypcatuuu 6¥iinua JIATP épaamupa 3aH-
XHpra GepunadTraH Kyd4JaHWIIHH HOArd 1eHrAaWTHPHG, HHAYKTHB
FaJATaKHH y3rapysuyaH KyuJjaHdll MaHn6aura yJaHr. Bynunr yuyHx
Tym6aep 7 Hu [,~") xonaTWra YyTKasuJaagd. DHAH KYYJAHULIHU
(¥ykuTyBuNnMHr KYpcaTMacH 6Yfinda) HOougaH OHPOH KufiMaTraua ¥3-
raprupub, FaNTAKHUHT Y3rapyBuyan Towkaard B, a. x. U_(/_) Hu
oaub, yauam HaTHxKanapuuu 2, 16- kanasaara E3uHr. 3aHXHDHU
manbanan axparub, Tym6aepHu O xonatura yTKasuHr,

3. 2,3€- pacM, 6 mard CXeMaHH 2- nyHKTAa afTWArasdaex, ¥3-
rapysyaH TOK TapMorura yJaadr. Cyurpa tymGaep 7 €paamuna Jam-
na JI Hu ¥3rapyBYaH KydyJaHuwra yJaair, KyunaHuLIHK HOALaH MaK -
cuMymraya yaraptupu6, Oy THNJH HAarPy3KAHHHT B. @. X. HH OJMHT
Ba yayaw HaruxaJapuuu 2. 16-xansaara €3uur. 3aHXHUDHH MaH-
6anan ampatu6, tym6aep 7 uu O xosatra KaATapuHr.

4, 2.36- pacM, a Jjard cxemaHd [ nynkTaa airuarasujex ys-
rapMac Tok TapMorura yJaaiimus. Cyurpa tym6aep 7 épnamuaa no-
TeHuuoMerp /7 opkaau Harpyska Ba AuoA [ xa ysrapmac KyuJa-
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HUIDHU TYIPH KyTOaMK TapTu6uaa yaaimu3. 3ankupra GepuaaéTran
KYUYNaHUIIHK Y3rapTHpHWl OW/aaH Maskyp Harpy3KauuHr B. a. X. HH
OJIMHT B@ yauyaw HaTWxanapuuu 2. 16-xaaBara kUPUTHHF. DHAH
Oy Harpyskara Gepuiral Ky4JaHWHIIHK TECKApH KYyTOJAMKAA YA3HT Ba
aniTuaral yavawlaapHy TakpopaH Oaxapuur. 3anKupHd MaHGaaaH
axpartub, Tym6aep 7 uum O xonatra yTKasu Kepax.

DdcnaTtma. Cxemana kypcaTuaran uyyrianma aamna JI ypHura
HOUM3MK/IH pPe3ucTop cudatuna OGaperrep, cTabuauUTPOH Ba OOLIKA
ac6o6aapaan GohnanaHul MyMKHH.

5. 1 Ba 2 nyHkTNapAa OAMHTaH YJa4awl HATHXKaJAapu 6yiuya Mab-
My macwTtabAd B. 2. X

U_=f{_YBaU_=f(l)

Jnap KypuacuH. Irpu unsuk U_ = f(/_) uunr uxtuépuit N HyKTacH
Y4yH FAJTaKHUHT CTATHKABMA B3 INMHAMUKABUIl KAapLWIMJAMKJAADU XH-
co6aaHCHK. ARfTHAran xucobaawnapHu B. a. X. HUHC Gowka N HyK-
TacH y4yH XaMm 0Oaxapub, sHru Xxucob.aaHraH MUKIAODPJAAPHH aBBai-
rucHAaH PapK KWIKMILUWra MILIOHY XOCHJA KHJIMLI,

216 wanpan

Duonan Harpys«a
Houu3uKau
Hounaukau HHAYKTHB FaaTak p(ena;{hc(;g;: TYPPH KyTORD Teckapi
NN yraw Ky161a yaaw
U_ 1_ U [ U I U_ I_, U_ 1_
B A B A B A B A B A

SOOI B W=

—

6. 3- nyHKTAa ONMHTAH YJauaw HatTHkanapu 6YHuua uyraanva naM-
naHunr B. 4. X. ¢u U_=f(/_) xypnacun. By 3rpu un3MKHUHT HK-
KM HyKTacu (Terdiujvya JamMnaHUHC KY4CH3 BA KyYJH KM3WTaH NaiT-
J4pH) yuyH ac60OHWHT KapIUMAHIH XHCOOGJAHCHH. JlamMna ciupalHHUHT
KM3HWHN OpTabopraH CapM YHUHI KapLWHJAHTHHHA XaM OPTHIUUra HLIOHY
XOCHJ KHJAHUHT.

7. 4- nyHKTAAQ ONUHTAH ¥J4yawl HaTHXKaJapH 6Yitmua 6UTTa KOOPAH-
HaTNap CUCTEMAacHaa AMOLAM HArpy3KaHWHr ManbGara TYFpH Ba T1eC-
KapH KyTGJMKAA Y/NAHTaH pexumaapu yuyu B, a. x. cu U_=f(/)
KYPHACHH.

Juoaunur manbara TYrpu Ba Teckapu KyTOJHMKAapAa yJaHraupa-
TM KaplHJIHKAAPUHKH (GUTTAalaH KHUAMATAGPHHM) XHC06aab, YHHHT
TeCKapd KyT6/MKJAA YJaraHaarn KapWHAWTHHY TYFPH KYTOAHKAA
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yanarauaard KapWHJAHPHAAH KATTa 3KAHJAWTHrA MINOHY XOCHA KHJMHT.
Harpyska R, HMHT KapwHanru Mawsaym 6y¥aub, y CTeHAAa Kypca-
TH/raH.

8. Mw 6yiinua XxyJ0oca YWKapuHI:

a) nyJaaT y3akJAd HHAYKTHB FaATaK KAPUWHJIMCHHUHT yHIAH {Ta-
€Tran TOKHHHI Typura GOrAHK/JAMTH TYFPHUCHIA;

6) uyr/aaEMa JaMna CNUpaJHHUHC KU3HIUK NapakacH OopTraH capu
YHUHT KapLIHJAUIUHH OPTHIUK TYFpUCHAA;

B) AWOAHUWHI XapakTepucTHkacura amaaumit 6axo Gepub, YyHAAH
doiaasanu MyMKHH 6yAraH BapUaHT/JapHHU Ky PCATHHT.

V3-ysunu TekwHpuw yayH caBoinap

1. Kaugail anekTp 3aHXMpAap HOYM3UKIHM 3aHxup Reb aiitunaan?

2. Nynar y3akam MEAYKTHB FAATAK B. a. X. CHHHHT ¥3rapyBuaH TOKNa HOUH~
3UKAY OF AuUIMHA TYILynTHPHO 6epuHr.

3. Uyraadva namna B. a. X. CHHHHC HOUM3NKIMIWrK Kauaa#l dQaxropaap 6uaad
aHUKJIAHALK?

4, Jlnon 3aHKMPH B. a. X CHHHHI HOCHMMETDHAIHCH KaHAali TywynTupuzain?

5 Hcuusngan sneMeHTIapuUNHI KJJMJAAHUII COXanapH Ba (PYHKUHOHAT HMKOHH-
ATAApH.

12- naGopaTtopHa HILH
®EPPOPE3OHAHCIW KYYNAHHLI CTABUJIN3ATOPH

I. Mwnyu OGawapuimaaH magcan

1 JnexTp Mugaopaapuu (MacanaH, KyuJaHuul Ba TOKJIApHM) CcTa-
6GUJANAWHKHHT napamMeTpUK NPHHLUMNAAPH BA Y3rapyBuaH TOKAA HIL-
AaRanrad oaAufl 3JeKTPOMATHUTAH KYUNAHHII CTAOUAU3ATOPJIAPUHUHT
TY3uHIud OWAaH TaHHUWIKLI,

2. Craduan3aTOpHUHT acOCHMA MUl XapaKTepHUCTHKAJapuHH 0au0,
YHHUHT allpUM 3JeMEHTN3PHUHHHI CTabualaw cudarura TabCHPHHA
dHHK.A LW,

il HMwra oun wadapuit Tymyndaaap

3aMoHaBHil 3NeKTpP BA PAAMOTEXHUK KYPH/IMAJAPHHUHT THIUMKIH-
ry, TeXaMJWrd Ba y30K MYILAAT HIUJAA OJWIIM KYO XKHUXATITAH yJap-
ra 6epnaaérrai KydJaHUIIHUHT CTabuaaurura 60ranK. Maca.iaH, Kat-
Ta KyBBAT.AW palvONaMNaJapHH KU3AMpHILra 6epuaafHrad Kyulanuu-
I'MHT KWitMaTu 1% ra oprca, y/napHMHr Xu3vat Myasatu 1589 ra,
ONAWI 4yFaaHMa saMmnara 6epuaaaurad kKyusaanuwHu 109% nAad 3uéa-
pOK OpTTHPH.ACA, XHU3MAT MyalaTy 4 MapTa kamaaau, KyudaauuwuuHr
nact 6yauiin xam HomakbyJa 6y.aub, KypuAMa HODMaJ HII DeXHUMU-
HUHT Oy3HAHwHra cabab 6yaanu.

Wy tydaitaun xam KyBBarau Manbanapaad ¢poigasauuarania, wy-
HUHTAEK, TAPMOKKA KAaTTa KYBBaT yJaHrania, UCTebMONUYHHH CTAOHA
KyynaHuw 6n/aaH Ta&bMUHAAII MaKcaaula Man6a OGuaaH HCTEBMO.IYH-
HUHI ypTacura yJaHaiural KyuJaHuil crabuausaropJapupan ¢oiaa-
Aanuaaad Kyunauuwr CTa6HAM3aTOPHHHHT KYBBAaTH BATTHUHT KHUYHK
yJaywaapuian 10 1034136 Kuaosarrraya 6y.au0, cTabuanall aHUKAUCH
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MHMHrAaH Oupraua 6opaad. Macasjad, 3avoHaBufl 3NeKTp ¥ya4yoB ac-
6006/1apUHUHT aHPHM KUCMJApPUHHM CTAa6UJ KYuaaHuiu OWIaH TabuuHe
JalW YuyH Ky4JaHHWHuHr cTabuanall aHUKJAMIM YasoB acGebaapue
HHUHI aHHKJAWK KJacCHAaH OUp XOHA KOpH OY/MIIH Kepak.

Kyusanuwhn crabuanawra acocad napaMerpuk Ba KOMOEHCaUMs~
Jaw ycyau 6usaH apumugaanu. [lapameTpuk cTabuan3aTOPpHUKHT MLl
NPUHLKNK YUU3HKJHM B3 HOUH3IUKAM 3INEMEHTAAPHHHT YNaHUIl Cxema-
JAPHHM TaHJAAWIAdaH BA YJapUHHI XapaKTepucTHkaJaapuaad doilinana-
HUWAAH ubopar. By snemenTaap napamerpaapHHUHr Y2TapHIIWHUHT
MaH0a KyuaaHuura GOrJAMKAMIH WwyHOafku, 6yHaa crabuansarop-
HUHT YWKUII TOMOHHAArd HYUSaHWINHHURT Y3rapuuid, YHUHT KHPHUWI
TOMOHWAArH KYUJAHHLIHHHT Y3rapuiunaad GupMynYa Ku4HK 6Vaalu.

DHAu napaMeTpuk cTabunasil NPUHUMIHHK OAAWA 3JeKTpoMmar-
HUTAH (PeppOpPe3OHaHCAH) KYUJAHHIL CTAGUIM3ATOLH MHCOAMAA K¥-
pu6 unKaiauk. Bynaait sanxup KerMma-ker yaadnrad kosaencatop C
Ba HOUYM3HKAM MHAYKTMBAMK L apan uGopar (2.37-pacm, a). 3auwxup-
HHHT BOJbT-aMnep XapakTepHCTHKACHAAH KYpuHanuku (2.37-pacm, 0)
M Ba N HyKTanap opacuaaru MW 30HacHAa CTabW.M3ATOPHUHI KH-
PHI TOMOHMAAH KY4aaHHUI BA TOKHHHT Oup KaHYa Y3Fapumura Ho-
YM3UKJAY MHAYKTHBJMKAArH KYYJAHWIIHUHC O3rdHA Y3rapuiiu TYFpH
Keaantd. By raatak y3arunMHr Maruut TYHuHHWH O6yanb, Kyuaa-
HHIWHHY cTabuaaaw 3¢ exkTHHH TabMHHAARAH.

Kyunanumw cra6u.13aTOPUHHUHT HUIMHM XapaKTepJ/ioBuu acocHit
KYpCcaTKn4 YHHUHT KyuJaauuwy 6yiinya ctabunnaml KosdppUuHeHTUAUP:

KU — AUuup . Aqu(

Ump U '

aig

By kosdduuneHr cTaGu/HN3aTOPHHUHT KMPHILI TOMOHMAATH Ky4dJaHuil-
HUHT Y3rapuily YHUHr YHKHI! TOMOHMAArd KYUJAaHWIUHMHT §3rapu-
IIKMAAH Heya MapTa KaTraiuruHu kypcaraau. Oaauit peppopesonauc-
Au KyuJaanuin crabuausaropu (PKC) ga K, =5. .. 10 6yaub, KoHcT-
pykuuacy mypakka6 ®KC napaa Gup Heua YHAAPHM TalUKUA 3TaAH,:

®KC nudr adsansurura 6upuHIM HaBOaTAa YHHMHI HIMJIATHINTA
KYJAaiJurH, NyXTaJlurd, KOHCTPYKUHACHHUHT OAAHMIUIH Ba aP30HNH-~
FMHH KHDUTHW MYMKHH, Dy/apRaH ramkapH, acocuit 3JieMeHT Tap-
34Aa TYiAuHrad Ba TyfHHMarag 1paHcOpMaTOpJapPHUHT KYAJAHHULIH,

14]
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2.38- pacwm. 2.39- pacm.

CTabH/IM3aTOPHUHT YMKHII TOMOHHAATH KYuJaHUillHH, CTaGuau3aTop-
HUHr ¥3upa xeu Kanpa#t KywMmMua matepuan capd kdamain Ba cra-
Guanaw cudatuny OGy3vai, McTaraH MUKAOPAA Y3rapTHIU MYMKHH.

Ill. My Gawapuin TapTu6y

. ®KC Hunr acocuit aneMenrsapu Ba yagaw ac6o6sapu OuaaH
TAHNWIIKWIL,

2. 2.38- pacmparp cxemaHu #uFub, asroTpancdhopvarop épramuaa
3anmxupra 6epunaéTrad KyudJaHHiuHu y3rapTupub, 5 —6 Ta HXTHE-
PH HYKTa/nap YyYyH TOK Ba KYYJAHWWJAPHUHT KWUHUMATJApHUHW YJa-
uab. yaannu 2 17- xwansaara €3unanud. TaxpubanaH ONMHTAH Mab-
AYMOTAap GYHiHUA HOYMBUKAM HHAYKTUBJIHKHUHT BOAbT-amrnep Xapak-
TePUCTHKACH KypHaaawu.

3. 2.39- pacmnaru cxemanu Hurn6, aBroTpancdopmarop épaamuaa
2ankpra Oepusaérrad KyuyJanuinHu y3arapiupub, 5 — 6 1a uxTHEpuH
HYKTa YYyH 10K Ba KY4/NaHWIINAPHHHT KHAMATAapuHu Yauab, yaap-
Hu 2.18-xansajara ésaunaau. OJAHHT4H MabAyMOT/aap OYitMua Ker-
Ma-KeT 38HMUDHHHT B. a. X. CH KypuJaaau. UuaykTuUB aneMeHT L ({)
Ad KY4YJaHUINHY CcTa6uanaw 3 pdekrura sapuuminil kepak, PKC nuur
KHPHII BA YHKHUI XapaKTepHUCTHKACH Kypuaadd, ibHH

U‘JHK = f(Uxup] €KH U3=f(U1)-

OKC Hunr uw 3osacd Ba craduanaw Ko3bduuuedTH aHuKaaHa-
M.

4, Myu7tasam uwna6 uyugapunaétran ®KC HuHr KMpHII BA YHKHIL
TOMOHUAArH B. 2. X JApUHHA 0u0, YHUHT Ml 30HaCHHM BA CTabHJ-
Aaw KO3(pGUUNEHTH aHHKAAHALH. Ynyaw watuxanapunu 2. 19- xan-
Basra é3uaaan. OauHran xapakTepucTukaun 2 39-pacmaa Kypuaral
@®KC HHHr XapakTepuUCTHKACH GUNAH TaKKCCAAHAIM.

2. 17-anBaan

-

oA 1
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2.18-wansan

u,B

LA

U, B

Uy,B

219-manBaa

B

UKH[),

B

YHK,

¥3-y3unn rekwmpuw y9ya casomnap

1. Kanpait xoanapaa kywiannunn cradu.iiaul 3apyp?

2. Uusnkau 3JeKTp 3armHpiapia KyulaHWwsd cTaduanamr nMMa caba6nad
MYMKHH 3Mac?

3. KyunawHiieM napavertpnk ctabuanain numanad uéopar?

4, ®PKC na 1OUM3NKAN HHAYKTHBIMK Kaujpait poaw ¥itnaitan?

5. Kyunannw 6¥iinua cradunnam xo3¢pPHUMEHTH KaHNAaH aHuKJaHAnH?

6. PKC HHHr acocnii ad3ariMrn Ba KaMUKH.IHIH HUManaH HOopart?

13- n1abopaTopusi HILH
BUP ®A3AIN TPAHCOOPMATOPHHU TEKIUUPHUII

1. MKy Gaxapuuiian Makcan

1. Bup dazanru TpauchopvaTOPHHHT TY3WJAHUIK BA HII PEXHUMAA-
pH OunaH TaHMWHII Xamaa TaxpubGagaH OJNHHraH Mabaymotsaap Oy-
AMya YHHUHT aCOCHA mapaMeTPJaPHHH AHHK/IAUIHH YPraHuil,

2. TpancopMaTOpHHHT acoCuil I XapaKTePHCTHKAAAPHHU OJIHIL,

II. Awira onn Hasapuil TylyHuaaap

Tpancdopmartop 6Hp XM/ KyuJaHULIAM Y3rapyByaH TOK 3JEKTP
3HEPrUsACHHM, YaCTOTACHHH ¥3rapTupMmail, 60WKa XHJA KYYJaHHLLIH
y3rapyBuyaH TOK 3JIeKTD 3Hepruacura afinantupub O6epaiuras 3.nex-
TPOMATHUT annapataup.

Bup ¢asanu tpancdopmarop ny-
JAar ¥3ak (MAarHuT YTKasruy) AaH Ba #
HKKHTA YyAaFaMaaH u6opaTt. MaunGara 1
yJlaHajHrad uyJaraM G6upaamuH, HC- N ——.
TE€bMONYHra yNaHAAUraHH 3C3 MKKH- Y u N ~e &
JaM4H uyaraM JeHHaHG, yJapHHUHT O °
ypamaap COHM TErHiUJHYa W, Ba Wy b e -
*xapdaap Gunan Gearunanagu (2.40-
pacMm). Arap OHpaaMuyH 4y FaMHH
CHHyCOWAan Kyuaanuw u=U,sinX 240- pacm,

o
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X (ot +4¢,) manbaura ynacak, yHAaH i=/, sin(of+ ¢;) TOk §Tu6,
nynat y3akaa §3rapyByaH MarHuT OKUMH @ = @ sin (w7 -+ a) xo0-
cun 6yaanu. HacToTtacu TOKHMHT dacTroTacura Teur 6yaran 6y y3ra-
PYBuYaH MarHWT OKMMH O¥aaT y3ak OyAnab yTravuaa uyJaramaapuu
Kecu6, yaapaa 3.10. K »nap unnyxuusaaiaun, Arap Tparcdopma-
TOPHUHT MNYJaT y3aruja f 4acToTasu ¥3rapyBuaH TOK XOCHJ KHATaH
MArsuT OKHMHHHHT aMmnauTyna kuimate @, 6yaca, y xo.ana 6up-
JaM4y Ba WKKHAaM4M uyJFaMmaapaa xocua 6yarauw 3, 0. K. napuunr
TabCHp 3TYBYM KuHMATAApYU KyHuaarusrapra Teur Gynaau:

E‘ = 4,44 fw1¢m; Ez = 4’44 fw2¢

TeHnrnukaaH KypUHAAMKH, TpaHCq:)Op\AaTODHHHI‘ YyJAFaMAAPHAA HHAYK-
uuanadrad OK nap ynapuunr @, Ba w, ypam/aap COHMUra mponop-
LLHOHAN 3KaH.

Xap 6up TpanchopMarop TYJa KYBBATHHUHI HOMHHAA KHiMAaTH
S . (BA, kBA, MBA), uyaraMJapHUHT VpamJap COHH W, Ba W,

HOM
HOMHHAJ KyuaaHuwaap U Ba U, (B, kB) 6unan xapakrtepaa-

HalM.

TpancGopmatop Xakuaaru TyAapoK MaTtJAyMOTAADHH YHUHT CaAT
HiLAdW, KMCKAa TYTallyB BAa Harpy3ka pexuMaapuias OJNHHAAWTAH
aCoCU¥ XapakTePUCTHKANAPUAAH OUIHIL MYMKHH,

Caar vwaawr Taxpubacuaay Kyiuaaruaap aHuKJaHaLH:

1) Tpaucdopmaropuunr 1panchopmauns koddhduuueHTH A;

1 nom 2 noM

E, W, = Ul HOM

=_=— 6kn k=

E, w, Uspo

Ba E, =~ U,,

uyHKkH Tpanchopmarop caar wuwaarawaa £ =U,
Hednul MYMKHH; :
2) tpaucgopmatop caaT uiuJarania nyaar ysakaa Marsdt Mai-
IOHU XOCHJ KuJauil yuyH capd 6y.aran xyssar ucpodu P,(Br, kBT);
3) TpaHcdOpMAaTOPHUHT CaaT uwJaarauwsaru toku /. Tok [/, 6up-

JaMUYH YyJAFAMHHHT HOMHHAA TOku [/ HUHI TaxMUHaH 5—10% Hu
Ta WKW 3TanH.

Taxpubanan ONMHTaH MabayMoTaap 6Yitnya TpaHCHOPMATOPHHHT
TyJa, aKTUB Ba peakTHB xapmnnnmapnuu aHUKJAIl MYMKHH:

U

'I:°M, OM; ro= 1‘, Om; x,=1)/25 —r3, Om.
Byaap TpancHOpMATOPHUHT 3KBHUBAJEHT CXEMACHHM TY3MUIl YUYH
Kepak.

TpancdhopMaTopHuHr caat uwaaw Taxpubacu Oaxapuaaérrasaa
YHUHI HKKHJAAMUYM YyJAFAMH Y41apH OYHMK KOJAHMPUAHO, OupaaMuu
YyJFaMUTa HOMHHEA Kydaawuuw U, Gepuaaiu.

Kucka ryrawmys Tampu6acuiaH KyHuaaruaap aHug/aasanu:

1) KuCKa TyTawlyB Ky4JaHuLIH

U
u % = —— . 100
: Ul Hom !

1 Howm

zo=
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6y epna U, — TpaHcdopMaTOPHUHT MKKMAAMYM UY/AraM yuyaapH Kuc-
Ka TyTaWlTMpUAraHfa HKKasaa YyJaramaapiaH HOMUHAJA TOKJAD OKHO
YTHIUMHK TabMHUHJAAH oaapuran aapaxana 6upaamuu yyaramra Oe-
PHATAH KyYAaHHLI;

2) tpanchopMaTop uyaramaapuHMHT Ku3ulwura capd 6yaraH Kys-
BaT HCPOQH (EKM KYBBATHHHT 3/eKTP HOOyArapuuauru) P,

-_— — /2 1 2 1 ]2 .
Pl{ - PM_ ll HOM f]-l— U’zuom) cry= ]luom Ty

6y epaa r — TpaHCcOPMATOPHHHT KMCKA TyTawys Tampubacuaaru
Ty KapWHANTHHUHT aKTHB TAWKHUJ 3TYBYMCH (r,=r+r}); {1, —
GUpraMyy yyJFaMra KeJTHPUAT3H UKKUIAMUM UYJAFAM TOKH;

3) TpaHCHOPMATOPHUHI KHMCKa TYTalWyB nalTuaaru TyAa, aKTHB
Ba PEAKTHB KaPLWHUAUKAAPH:

U P
_ K PO S . _ )
z = , OMm; ro= , OmMm; X:«_ 2:—r, Owm.

K ! ] / .2 2
THoM zl(—rl(

TpancGopMaTtopHHHT KHCKa TyTallyB TaxpUOACHHM YTKaauw
YUYYH YHUHF UKKHAGMUM 4yJFaM y4Japu KUCKa TyTawWTUPUIHO, Oup-
JAaMyd uyaraMm yusaapura asToTpaHcpopmarop €paamMuia IUYyHAAN
f1aCaiTUPHATaH KyuJaHum GepuaaiuKH, y HKKana 4YyJaFamaapiaad
HOMHHAJ TOKJM3ap OKMG YTHILMHU TabMHHJAH OoACHH, AbHU [, =1
Ba I2=IQ 110Me

Harpy3ska pexumunaan xyfdujaruaap aHuKAaHAAK:
TpanchopMaTOpHUHT HArpyska TOKH [, HArpyska KapWUJWTH ry
€paamuaa Gowkapuaain. TpaHCchOpMaTOPHUHT KaHAal HOKJAHTaHAH-
FUHU IOKJAHHIW KO3DOPHUUHEHTH OPKAJIM aHUKJIAHAAH, ALIH
— [2

I2H0M

1 nox

Tawpuba paktuaa B=0,2; 0,4; 0,6: 0,8; 1,0; 1,25 ne6 osuHaAH.
Taxpubanan ONMHFaH MabJyMOTAAPra Kypa Ky4YAaHHIWIHAHT NacaloBy
AHUKJaHAOU:

Uyyou—U.
AU, =22 . 1009%:;

2HOM
rpaHcgopMaTopHuHr dofiaany i Kod3pPULUHEHTH:

r__Po

n =5 1009%;

i
P, Ba P, Tpauc)OPMaTOPHUHI KHUPHII BA YUKUII TOMOHAAPHAATH
aKTHB KYBBaTAapH.

TpauchopMaTOpPHHHT TalWwKH XapakTePHUCTHUKAChk Ky#dmaaru OOF.za-
#vwaas ubopar:

Uy = f(l2).
10—6080 145
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2.41- pacum.

Takkocsnamwr y4yH TpaHchOpMATOPHHHI HATPY3KA pEeXHUMHAATH
Xucobuit oitaanu uw ko3(pPHUHEHTH aHHKAAHALU:

5
” P Suo.\( * €OS 9y

7] £
B.SHOM'COS‘P9+P0+{;2.PK

- 10C%,

6y epaa S, — TpaHcOPMAaTOPHHHT HOMMHAX Tysa KysBaTH, BA;
COS ¢, — HATPY3KAHHUHT KYBBAT KO3(DOHUHEHTH.

Ill. Miunu 6axapumn TapTUGH

1. TpaHcOpPMATOPHUHT KOHCTPYKLUHMSACH Ba macnopruia Gepu./ran
MabayMOT/iap OuaaH TaHULKG, acocuiiiapy €3u6 ONMHALM.

2. 2.41- pacmaaru cxeMaHH HHUFUO, TPaHCGHOPMATOPHUHT CAAT HIU-
JAaw Taxpubacu yTKasuadAud. BYHHHT yuyH HKKHJAMud 4yJFaMm yd-
JAPHHH OYHK KOAAMpHO, OHPJAMYM YyJFAMra HOMHHAJ KYy4JaHHLI

Gepusanu. Ly naiitaaru yauos ac606aapunuur kypcatnmaapn 2.20-
xaapaara ésuaan.

2.20-wansan

S’nqaumap | Xucobaamaap I
Ul HOM Uzo Io Po Io/’lnom Zo fo xo k
B B A Bt Om | Om | Om

3. 2- NYHKTOATH CXeMaHW Y3rapHiucu3 KoJAMpHO, yHra axpar-
kuy [1-2 é&ppamuna Harpyskauu yaaimus. TpauchopmaTopHHHT
TalWIKH XapaKTepHCTHKACHHH OJHII YYYH 7, KapUWHJANKHH y3rapTHil
A¥au GusaH yHM TYpaH Aapaxana lokJaimu3. Bynaa rokaam Kosg-
¢QUUHeHTIapy KyAuAardya ONHHHIUK Kepak:

B=0, 0,2; 0,4; 0,6, 0,8; 1,0; 1,25.
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2 42- pacm.

Yavawm watexanapu 2.21-xapBanra €3uAanu.
221-anBan

Yavawnap , Xucobaawsap
v, I P, U, I l P, 1 ” M AU, | cose,
B
B A Br B A ‘ Br % % % -
1l
0,2 | |
0,4 l
- )
0,6 |
I |
0,8 |
1,0
|
1,25 |

4. 2.42-pacMnaru cxeMaHd HHrUG, TPaHCHOPMATOPHHHI KHCKA
TyTawys Taxpubacu y1kasusand. DByHuHr yuyH aBTOTpancgopma-
TOPHHUHT [NaCTaTMHH MHHHMMAJ KYYJNAHHUINTA KeATHUPUO, 3aHXKHUD Tap-
MOKKa yJaHaau. CyHrpa aBtoTpaHchopMaTop épAaMuia Ky4JAaHULIHH
{ABHM KHCKa TylallyB Kydnanuwukn U, raua) uyyaramaapaan /,=
=/ you B8 1,=1,,,, KufiMaTrapnaru Toknap oxu6 yTrynya OpTTH-
puaanu. Yadaur HaThxanapu 2.22-xapsasara €suaanu.

222-xanBan

Yarawaap

Xucobaawaap
Uy 11 wom 19 yom Py ZK rg XK AUy
B A A Br OM Om OM %
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5. Ky#unaru 60rsaHuMilNapHUHF rpaduK/IapH Yn3uaanu:
Uy=F(l); cosg={[(l); n=F(l).

6. Mwm 6yinua xysaoca Gepuaaau:

a) TaxpuH6anaH OJMHraH Ba TPaHCGHOPMATODHHHI macmopTruia Ge-
pHAraH MabayMOTJAAapHHHI MOCJAHIH TYFPUCHAA;

6) tpancopmatopuuHr doiaarn nw kodppuunentn (PHK) max-
CUMYM KHAMATra 3pHIIraHJard Harpyska MHKAOPH XaKuia:

B) Harpyska y3rapuiwp Ousan TpaHcdopmatop PHK uuur, cos¢
HHHT BA UKKWJAAMUM 4yJFaM TOMOHJAArd KyYJNaHUIIHUHT Y3rapuii
XapakTepH TyFpHCHAA.

¥Y3-yanHu TeKmupum y9yH caBoiiap

1. TpancOpMaTOPHHKT TY3HIMIIK BAa HUINALI NPHHUKMNHK TYFPHCHAA RHManapHH
6H1acH3?

2. Tpanchopmauns xod3bduuHeHTH HUMA Ba Yy KaHIAA# aHHKJIaHAAH?

3. Caar mwnamw Ba KMCKa TyTawyB Taxpu6anapH Kaunzail Yrkasuiaan? Taw-
pHGalaH OAMHI @aH MadbayMOTAap OFinuya TpanchopMATOPHHHr KawAal napamerp-
JapHHH aHHKAAW MYMKHWH?

4, TpancdopMaTOPHHHT TaMKH XapaKTePUCTHKACH HUMA?

5. Tpancdopmaropuuur PHK uu Kawaai ycyanap 6HiraH aHHKAaW MYMKHH?

6. Ilynat y3akHmHr (MarHMT JTKA3rHUHHHT) Ba3HpacH Ba KOHCTPYKUWACHHH
6aéx 3THHr,

7. TpaHc¢ OpMAaTOPHHHT aXaMHATH HAMajaaH HOopaTt?

14- nabopaTOpHs MUK
Y4 ®A3AJIH TPAHC®OPMATOPHHU TEKIIHPH LI

1. Huinn 6axkapuiuiaH MaKcan

1. ¥ua ¢dasaan TtpancpopMaTOPHHHI TY3H/IHWIHK Ba HIUNALI NPHH=
uunu OujaH TaHWWIKLL,

2. Y4 ¢dasaau TpanchopmaTop 4y AFAMJIAPHHUHT KHCMAJapUHH (Yyd-
JapuHy) CeqrusawiHy ypraquiu.,

3. ¥u ¢asanau TpaHchopmaTop uyJraMmJaapHHH TypJaHua cxeMana
6upukTHpHO, TpaHchopManus KOIPGUUHEHTHHH dHMKJAL,

4. TpaucopMaTOpHHHr HArpy3ka pexuUMHra OHA YayalljapHd,
xucodaawnapud Gaxcapuiu Ba TalIKH XdPaKTEPHCTHKACHHHU KypHLl.

II. Mira ona Hazapmit TywyHyanaap

Ypraua Ba KMYMKPOK KyBBATJH 3J€KTP YCTaHOBKanapaaru yu
¢dasaau TOkHM TpaHcdopmauussaalwl yuyH y4 ¢asasu TpaHcopmaTop-
aaprae  ¢ofigananunaau. By TpaHchopmMartopsaap KOHCTPYKTHB XH-
xaraaH yuta OHp <¢asanud TpaHCOPMATOPHHM MylKaccam.awwTHPras
6y.u6, Aarona nyaar ysaxkka sra. Uly Tydaiiin yu dasaau TpaHc-
¢dopmaropaapHuHr ¢oiigaad Hiu KO3pGhHUMEHTH karTa, Yy.auamJjapH
KHYHUK Ba OFMDPJMUIH Kam 6yJjaad. Yu (pa3anu TpascihopMmalop xyAdx
wynaaldl KyBBaTJAW yuTa Oup (padaau tpanchopmaiopaapaaH OUpMYyH=
ya ap3oH Typand.
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TpancdopMaTOPHHHT UyJFaMJAapH [0J-
Ly3 ékd yubypuak cxemana yJNaHHuWwH MyM-
KHH. ¥Jap w0/14y3 cxemMaaa yJaHraHga Ho-
JUHUMA HYKTA TaWKapura (KJeMHHKKa) YH=
KapH/IHIIH €KH YMKaPHJMACJHTH MYMKHH.
IOKOpH Kyd/aHUWAK YyJAFaMHUHT ol yu-
napunn katta A, B, C, OXHpru YUJ3apHHH
sca teruwanya karra X, VY Ba Z xapduapu
O6unan  Gearusnanand. [lact wyusaHULIIH
YyJFaMHHHT GOW Yyuy/JapUHH KHUMK @, b, ¢
Ba OXHDPrH yuyaapMHH 3Ca KMYHUK X, Y, B#2Z
xapjpaapu 6uiaH Gearunanaad, HoumHuH
HyKTanaH udkkad cuMHHHT yun O xapou
6uan 6earunasanu.

Yu ¢asaau TpanchopMaTOPHHHT uyJ-
FaM/apuHU 1014y3 ékn yubypyak cxeMma-
Aa OUpUKTHpPraHga uyaraMmaapHuur Oout
B& OXUPrH yuyJapHHH aHHK OHJIMII KepaK. 2.43- pacu.

Uyaram gucmanapunu (yuJaapuun) 6en-
FUJAll (ABHM MAPKUPOBKA KHAHWIL) KYfiuaaru Taprn6aa 6axapuaaiu:

1. Bup crepxenna »OHAaWran YyaFaMAaPHUHT KHCMAanapuHu Geua-
FHAALI, MarHuT OKMM @, HUHC Wy Yyaram/aapaa HHAYKLMUAJAAraH
e,x Ba e, JIOK napunuur dasanapu Moc Tymmumu Ofiuua anuk-
nanaan (2.43-pacm). Mixtuépuit Tausawram uyJaraMHUHr 6ol Ba
oxupru yusaapuHu A sa X ne6 Gearusaiimus. Uyaramuuar X yuunn
wy asanard UKKHAAMYH 4yJFaMHHHC 6uponta (ff) yuu Ouaan Gu-
puKTHpu6, mMan6anan A Ba X yuaapura 20...30 B y3rapyBuaH Kyu-
aanuw 6epamus, Cyurpa £,,, E,, Ba E,, JIOK naphuur guiimar-
Japuud yauanmus., Arap IIOK E, —=E,, 4+ E,,, 6yaca, uyaramjaap
MOC yaaurad 6yam6, xKucMa f1 UKKHUNAMuM dyJraMHUHT  OOWI y4H
xucobnanaay Ba a xapdu Ousnan Oearumnadanu. Kucma K aca wy
4yyJraMHUHT OXUPrH ydau 6yaub, X xapdu Guaan Geasrusasaiu. Arap
OI0K E, = E,y — E, 6yaca, 6GupaaMuy Ba MKKHAAMU¥ 4yJIFaMJap

Kapama-Kapuy yaauran 6y.au6, KucmMa A HUKKH/IaM4¥ YYJFAMHWHT

6ow yuu XucoGaaHaau Ba @ xapbu Ouaau f/, yun sca OXHpPru Yyu

xuco61aHu6 X xapdu GusaH Oe rujaaHan.

2. Yu coasanu

TpaHchOpMATOPHUHT

Gourka crepxeHaapu- —o

Ja KoWjawradH 4yJ- C
v

FAMAApHUHT KHCMaJa-
PHHYW aHUKJALIAZ YAap
XaM MOC yJiaHraH 6y-
JAub, MAarHutT OKHM-
JBPHHHUHT WapTau x
Myc6ar AyHaanun ¢ ¢
Xamma ¢asanapna 6up

XHJ1 OYJMIUH Kepak. 2.44- pacwm,
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Bynuur yuyH yunapu OGeasruaadHrad Gupsramuu 4yJaraMHu GoliKa
¢a3anuHr GupaamMau yyaramd O6unaH KeTMAa-Ke€T YJAHAAU. YUHHYH
¢dasanunr 6GupraMyu uyJaFaMura BOAbLTMETP yJaaHalu (2.44- pacwm).
Arap BoabTMerp aBBan Yyauanran JIOK E,, nan xatra KuitMaTHu

Kypcarca, y xoaaa 6upJaMud UYJFAMHHHT OXuUprd X Y4YH HKKHUHUH
¢a3a 6upaaMuH YyAraMUHUHT 6Gowl yyu B OusnaH yaavras O6y.iamu.
YHuHr oxuprn yuund sca ¥ xappu Ounan Gearunanasu. Arap
BOJBTMETPHUHT KYpCaTHIUM HOJAra fiKHH Oyaca, y xoana OUPHHUH
dasza 6upaamun 4yAraMuHUHT X yud HUKKHHIM (pa3a GupaaMuu uyJ-
FAMHHUHT Y yuM OuaaH yJaauran 6ynaau. JHAW yuHHuH ¢asa Gup-
NaMU{ YYAFAMHHUHC YUYJapHHU aHMKJALl Y9yH HMKKHHYHA HasanuHT
6upsaaMay UYNAFAMHHH CXeMalaH axpaTnb, YpHHIa YUMHUM (ha3aHHUHT
uyysaramu yaasand. MIkkuHun ¢asanunr 6upiamMyn 4yJFaMHra BOJBT-
meTp yJjavanu. TexkwupHw saxa 2.44-pacMaarn cxema O6yi#iuua Tak-
popJiaHanu.

3. B Ba C ¢a3zanapHUHT UKKHJIAMYH YyaraMm yuJapu 6—3y Ba c—2
HY aHukaaw 6MpHHYK (A3aHUHT Q@—X YUJapUHH aHWKJAAILAAruaex
6axapusanu (2.43- pacm).

[1ynar ysaknuHr OUTTAa CTEPMKEHHUra KOWJAWraH IOKOPH Ba NacT
KyuJanull yysaramaapuiaa dasanapu 6yiuua Moc TywyByd IIOK
Jaap uHAykuuanaHagd. HOKoOpM Ba MacT KYUJNAHHIJIK YYJAraMJaapHHHT
6up HoMau yunapu opacunaru IIOK nap E,; sa E, aunus IIOK

Japu xucobsaunb, yaap Oup-6upnapu Ounan ¢asa xuXaTAaH MOC
Tywuwy éxku 30° Gypuarura Cu/KHUraH 6YAUIIH MYMKHH.

IOKopu Ba macT KyuJaHHWAM YYJFAMJAADHUHT GUP HOMAHW (pa3a-
aapunary IDIOK aapu opacuaaru 6ypuak, yu ¢dasanu Tpanchopma-
TOPJAPHUHT YYJFAMJAPUHH OMPUKTHUPHMIL TPYNnasapuHu 6earuaaniu.
Cocr 6¥iuua yu asaau TpaHCHOPMATOPJABPHUHT UYyJATaMAAPHHH
OVPHUKTHPHUIUHHMHT KyHuIaru cxema Ba rpynnajapu Kaby.a KHUAHHTAH:

YY=-0;, A/lA—0i Y/A—11

Macanan, Y/Y — 0 Gearnna wacpHuHr cypaTtd Gupaamun uyiraM-
HUHT, Maxpaxu 3ca UKKUAaMud 4YJFAMHHHT OHDUKTHPHMLI CXCMacCH-
HY Ba 0 3ca GUPHKTHPUW TpyNnacHHU OWAAMpaid. Maskyp yu ¢a-
3a1u TpaHcHOPMATOPHUHI OUPAAMUM BA UKKUAAMUH yyaramaapu Oup
XHJ 0JLY3 CXeMana OWPHKTHPHIraHAA yAapHUHT Oup Homau E, g

Ba £, £, . BaLE , E., Ba £, DIOK napununr ¢asanapu moc 63146,
yJaap opacuAaru cuakWi Gypuard Hoara tedr. /] pakamMu COaTHHHT
crpeakanapura Vxwaw ywa DWOK snap opacuaaru Gypuaknuur 330°
ra TeHrquruHn Ouagupanu. TpaucopMaropaap 3JekTp TapMOruia
napaJjnen Hiujarasia GUPDUKTHPHUIL TPyNnajapHHUHT OHDP Xua 6yau-
Iy 3apypufl wapraapaas GUPH XHCOGAaHALH.

BupaaMuu Ba UKKWJIAMYM yyaramnap OWp XWJ CXeMana OHPHKTH-
puaranma (Y/Y; A/A) dasa Ba AMHHA KYYJAHHILJAAPHHUHT HUCOATH
TpaHchopManus KO3¢pULHEHTHra TeHr:
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Yyaramaap Y/A— 11 cxema Gyinuya GupuxTHpHArania
kUe_ U

11

- Ui‘()) ,/3— U?.'l ’

Yu ¢asarn  TPaHCHOPMATOPHHMHT CaAT MLWJIAW  TaxPHGACHHA
(xynonu 6up ¢dasanu Tpancopmartopiaarura yxmaw) YTkasuw yuyH
GupaaMud 4y/JFaMra HOMuHAA kyunaanuw U, = Gepuau6, MKKUIaMUK
yyJaraM yu/JapH OYHK KOJAMpHJIaAH, fbHH [, =0.

Tawpu6ann YTKasuwwaaH MaKCcaA TPaHC(POPMATOPHUHT CAIT HLU-
aaw TokH [, HAHT KHHMATHHM Ba Ny/aT y3aKAa rucrepe3uc Ba yiop-
ma TokJjapra capg 6y.raH KyBBaT HcpodH P, HH aHUKJAAUIAUP.

Kucka tytawys taxpubacu (xyaau 6up dasanm tpaHcgopmarop-
Aarura yxwau) TPaHCHOPMATOPHHHT KHCKA TyTawys KydnaHau U,
HU Ba KHCKA TyTallyB BaKTHIarW KyBBAT HCPOdM P HH aHMKJIALW
YuyH yTKasuaaan. KHcKa TyTalWys Ky4/AaHHUIH UK MaHOAHHUHT LWYyH-
JAaid nacafTHPHACaH KYUJAHHILWKH, Y MHKAOD XHXATAAH HKKHJAAMYH
YyAFaM yuJapH KuCKa TyTaWTHPHJTaHAd UKKana uyaramaan (/=1 ..
l,=1,,,) HOMHHA1 TOK/Aap OKUO YTHIIMHK TabMHHAAN ONaAHTaH
Ky4Januul Xucob6./aHanu.

TpanchopMaTOpHHHr HArpys3ka OusaH MWAAWKHY TeKIUKWPHIL,
YHUHI YHKHLE TOMOHMIATHW r, Harpy3ka KapWMJIHCHHH Y3rapTHiu
iyau Ounan Gamapunanu (2.45- pacm). Maoxu Gopuua yvyaaa dasa-

Ia CUMMETDHK HaFpy3Ka XOCU/A KuAMW Kepak. Huc6ar B= 2
2 HOM

TpaHCHOPMATOPHHHT OKJAaHUW KO3QDHUHeHTH Aeltuaaiu. YHH Tax-
puba Baxtvaa 0,2; 0,4; 0,6; 0,8; 1,0 ra TeHr Kuan6 OaUHAIH.

TpauchopMaropla KYy4JAaHHUIHHHT NMAaCalOBH KYHHAAruya aHuKjaa-
Hanu:

AU% — U?HO;\I— U,

2 . 100,
2 HOM
0y epna U“o"—Tpchcbopmarop CaaT dlWJgaraHiary UKKujaamMuy 4ya-

FaM yuaapujaru kyuaanuw; U, — rpancdopmarop Harpyska GHJAH
HUIATaHAATH HKKMJAaMYK¥ 4YAFaM YYAapMAard KyuaaHuil.

J o X a '"',@'/7-?
A

ﬁa pyanar,

~
~~

2.45- pacm,
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Tpaucopmaropuurr GoiAast uw Ko3PGUIHEHTH YHHHT HArpy3-
xa GuJaH HIWJAraHaa O/NMHTaH MabayMOTaapu Gyiuua

P,
o — 2.
m% P, 100

€Ky TpaHchOpMaTOpPHHUHr mnacnoprtuia Gepuarad MabayMmotiap O iiu-
4ya aHMKJIAHALH:

Py + 3P,
oy COS‘P+P0+32PH !

11”%=1—3-S

6y epaa S,y — TpaHCHOPMATOPHHHT HOMHHAJA Ty/aa KyssaTH (BA);
COS ¢ — Harpy3KaHUHC KyBBAaT KO3¢ddHUUeHTH (MasKyp HWIWIAA HAr-
py3ka aktuB Oyaradu yayH ¢ =0); B — oxknaHdm Ko3PPuUHeHTH;
Py—caar uwaaw sBaKTHAary KyseaT ucpodu (BT); PN— KWCKa Tyra-
IyB Tawpubacuaard KyesaT ucpodu (Bt).
TpanchopmaTOprHHT KyBBaT KO03dpduuuenTd Kyiuaaru dopmy.a
6usaH aHUKJAAHAIM: b
1

COSp=—c———
¥ v 3U, HDM'II’
6y epra U, oy — OHpAAMYM UYyJFAMHUHT HOMHMHAJ Kyuaaunuwu (B);
l, — 6upaaMuu yyaraMHMHT TOKH (A); P, — HCTeBMO/ KH/HHAETraH
aktuB KysBat (BT).

Harpyska pexuMHAaH oJMHraH MabayMmorJaap 6yiuua Ttpaucdop-
MaTOPHHHI TalIKK Xxapaktepucrukacu U, = f(/,) uu Ba TpaHcpopma-
topHuHr ®UK uunr srpu uyusurn v = f(/,) Kypuaaau.

II. My 6amapumr TapTu6u

1. ¥u dasaan TpaHcHOPMATOPHHHT KOHCTPYKUHACH Ba NacmnopTH-
Aa KYpcaTHArad MabayMoTJap OWJaH TaHUWMUHT. ACOCHIl MaBAYMOT-
aapHu jadrapra €3umr.

2. 2.43- Ba 2.44-pacmaapaa Gepuaran cxemanap 6yfinua yu ¢a-
3a/a4u TPaHCGOPMATOP UYJIFAMJAPHHHUHI YyuJapHHH aHMKJAIIHH (Map-
KHUDOBKA KWJAHUIHH) ¥PraHHHT.

3. 2.45- pacMaaru cxeMaHu HHFUHT.

4. Tpaucdopmatopuuur wyaramaapu Y/Y — O cxema 6§iuua 6u-
pukTHpuaranaark tpaHcopmauus kodpdUuUHeHTH aHuWKAaHCuH, By-
HHHT Y4YH TPaHCHOPMATOPHHUHT MKKUAAMYM UY/IraMH YU/JAPHHH OUHK
Koa1aupub Oupaamuu uysaraM yuaapura JIATP épaamuna HoMHHAA
KyuJaHHIl 6epuaalu.

5. TpaHcopMaTOpPHHHT 4yJFaM-

P o napu Y/A — 11 cxema 6yHAnya 6upHK-
°—<|>———NY\j THpUJArangard tpaHcqopMmauna Kosdg-
Iy ~ o~ & (PHUHMEHTH AHHKNAHCHH. ByHHUHT yuyH
aBBaJrd CXxeMaHd MaHGaAaH axparTuo,

|2 Y Y dakaT HKKMUJIAMYM YYJAFAMHW KaliTa
yubypuak cxemaza OMPHKTHPHLI Ke-
2.46- pacm. pak (2.46- pacm).
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4 Ba S5-nyHKTaapAard Yayauwr HatHxaaapuHu  2.23- wanpaara
€3HHT.

223-waasan

Yyaramaspun GnpHkTHPNIL Uag | Yan | K UBC' Upe | K Uca| Uca K |K)”'p.
cxeMacn

B8 |- ]88 |8 | =]8 |08 |-

YIY -0

YA =11

6. 2.45- pacmaaru cxeMmasu #uru6, TpanchOPMATOPHU HArPy3Ka
pexnuMuAa TeKWHPHHT. Kapwuauk peoctatiapy é€épaaMuaa yuaJa
dasaga OMP TeKHC Harpyska XOCHJ KHJAHHCHH. Taxpuba xapaéuuia
GupaaMuu_dysaramra GepH/ral KyuJaHHLWHH ¥3rapuiicH3 ym.aab Ty-
PHJCHH. ¥Yauawr sHaTHaAapuuu 2.24- xxagpaara €3uHr.

224-kaapan

| Yavawaap XHcobauriap
8 Ua Uy Uc UQJ[ 1, 1q IC P, U”mM 1| P11y qu, 1’ [cosy [AU%
B|B|B|B|A|A|]A|Br| B [A[Br|Aa)B|%x] —-]%
0,2
0.4
0,6
0,8
1,0

Ky#nnarn taxvuuuf dopmynanap 6yfuua xap Oup Harpyska
yuyH $aza Ky4AaHUIIpapH Ba TOKJAPUHUHT ypTaya KuiimaTH XHCOG-
JAHCHH!

Uppm et letle _bibil

7. YMyMuil KoopAMHaTanap cucremacuia Kyhuaaru OorJaanuui-
JapHunr rpadMKJIapHHH KYPHHT:

U= f(h); m=f(L); cose=[(l).
8. TpauchopmaTopHunr TaxpubanaH ONUHFAH XapaKTepPHCTHKA-

JapHHH Ha3apuil Y GuaaH XMCOONaHTaH XapaKTepUCTHKACH OuaaH
COMMMTHPHO XxyJaoca GepHHr.

V3-Y3uHH TeKmupH YUYH caBoanap

1. Yu ¢azamm TtpaHcHOPMATODHHHT YMYMHIl Ty3uauiM Ba Ba3undacuuu G6aéu
9THHT.

2. Amanna yy ¢asasv TpaHCGOPMaTOPAAPHUHT YYNFAMIADHHH GHPHKTHPHIIHHHT
KaHnai cxemanapu k¥anaHanu Ba nHMa cababnan myunai?

3. Yy daramn TpaHchopmaTop uvAFAMAAPUHHHT OGMPUKTHPHIL TPYynnacH HUMA
Ba yunau doitaasanvwr cababu numana?
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4. Y4 ¢dasann TpaHcPOPMATOPHHHT UyAFaMJapH TypiHda CXeMala OGHPUKTH-
prRaraHaa tpaHcdhopmauud ko3pdHUAEHTH KanIail aHWKJaHaIH?

5. Tpancdopmatop 4yAFaMAaDHHHHT YYJAapHHH GeaiHiawl KaHpai 6amapuiamu?

6. Kucxa tyrawyB TaxpubacH KaHiail YTkasHAaaM Ba yHOaH KaHunaid kartra-
JQUK1ap aHHKJAAHaQH?

7. Tpancdopmatopuuur PHUK nu anukaaw QopmyianapHuu E3uHr,

8. TpaHchOpMAaTOPHHHT TAlIKH XaPaKTEPHCTHKACH HHMa?

9. TpancdopmaTopaa Kauiad KymBaT HCpodAapH MaBwyn?

15- naGopaTOpHsA MK

TMAPAJJIEN YWFOTHULJIU ¥3rAPMAC TOK FEHEPATOPHHU
TEKLKWPHLI (ILYHTJHW FEHEPATOP)

1. Munn 6axapMiiiian MaKcan

1. TMapaanen y#FoTHIAN Y3rapMac TOK F€HEPATOPUHHHT Ty3HJH-
IIM Ba MINJAII NPHHLKNY OHNAH TaHUILWLI.

2. TeHepaTOpHMHI nacnopTHAa OepuaraH MabJyMoTJap OHJaH
TaHHINHII Ba acocuilsapuuu aadrapra €3uuu.

3. ['eNepatopuu GOIIKAPHIIHM ¥PraHull, YHUHT acoCHi Xapakie-
PHCTHKA/NAPHHHU OJIMII Ba KYPHIL.

II. Mwra oun Razapuiéi Tywyuuanap

V3rapmac TOK reneparopu aiJaHMa XapaKaTHHHT MeXaHUK 3HEp-
TUACUHM DJIEKTP 3Heprusacura yaraptu6 Oepanu. Y yuTa acocui
KUCMJaH: MaUIMHAHUHT XY3FaaMac y3rapMac TOK 3JEKTPOMarHHTH,
MEeXaHHK 32Heprusi Tabcupuma yarapyBuad OIIOK xocun Kuaysuu
a<opb Ba y3arapysuaH 3lOK uu yarapmac DIOK ra airautuput Ge-
pyBuM uyTkaiAu KoajekropilaH ubopar. By Jnabopatopusa uwnaa re-
HepaTOp AKOPHHH AAJNIAHTHPYBYH MEXAHHK 3Heprus Manbaun cudartuna
KUCK2 TYTaIUTHPH/AraH poTopau yu as3anH aCHHXPOH JABHratesb
XH3MAT Kuaaau. eHeparopHUHTr YHFOTHW Yy/JAFaMH (3/71€KTPOMAarHuT
yyJFaMd) bKOpra napaiajen yJaauradH 6y/aand. [€HepaTOPHUHI HOMH
myH1aH xeaub uukyan (2.47-pacm). Bawv3an wynTaH resepatop Ae6
XaM aTtaJand. YHAFOTHLI YyJFAMHHM 9ca WYHTA! YHFOTHIN UyJFaMH
{w. y. 4) Redunann.

Slkops afnaHrapua uyJFaAMJApPHHHT YPamJaapi MallHHAHUHT Y-
Jar ¥3aruaa MarHuTAaHHULAaH
KO/AraH 03ruHa Konaug &, . mar-
HUT OKHMHHH Kecub yTuO, 1KOpb
yyaramupaa 03poK GoiuJaHruy
1 T yarapysuan OJIOK £ nuayk-

sl

%4 uuanaiau. Ysrapysuan IIOK

{4/ KOINeKTOpP €épaaMHAa MexaHHK

- paBdina TYFpUAaHu6, rpagdur

- 4yyTKAJAap  OpKaauW  y3rapmac
fiYuaauira sra Oyaaau.

fkopra nnaykuusaauran 0N

2.47- pacw, Eg=c-n-d,
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By 3IOK rtascupupaH yiroTHW uyJFaMHAA XOCHI 6yaran Tox [
Kkymumua P . MarHAT OKAMMHH XOCWaA KHJaaau. Arap 6y oxum
KOAAMK MarHUT OKHMH OuJaH fiyHasuwu Moc 6¥/ca (MOC yJaaHuw)
, MAWUHAHHHT ny/aaTt ysaruia MarduT oKuMH oprTud, reHepatop Yiifo-
Hanu (xy3ranaau). Marvur oxuMJapHHUHT HYHAAMWKM KapaMa-Kaplin
6y.ca, MAWHHA YAFOHMANAM. DYHUHT y4yH YHATOTHMI YYJAFAMUHMHT
AIKOPra yJaHaAHraH KHCMAJAPUHUHC YPIHMHM a/JMALITHPHIL Kepak.

SAkopb uyaraMaapsia nHaykuusiiairan JMOK

E=c¢c-n.9,

6y epla ¢ — MAIIWHAHUHT KOHCTPYKTHB JOHMHHACH; # — reHeparop
SAKODHHUHT aiilaHWLt Te3AUrH, aia/mMuH; @ — AKopb uyaraMu Kecuo6
yraaurad GUTTa KyTOHHHT MarHuT OKWMH.

dkopb KucMmanapuaa xocua Oy/aran KydJaaHuu

U=E —I,r,,

6y epia /; — AKOpPb uyJFaMuIaH YTA€Trayu TOK; Iy — AKOPL 3aHXKH-
PHHHUHT KapLUHAHCH,

lFeHepaTop AxOPHHUHT aAJNaHMII Te3 auru yarapmac (n = const)
MHUKAOp OyaraHuaaH sxkopaa uuaykuuanairan JIOK Hu Gowrkapuur
. aar MarduT okuMH & ra GOFIMKAMD. YHH YyAFOTHII 3aHXUPHAATH
r, pocT/all peocTaTd €paamuna YAFOTHU TOKHHWHL KYYHHM y3rap-
THIM 6uaaH Gaxapuaaav. XaKHKaraH Xauv MarHuT OKumu OuJaaH yii-
FOTHII TOKWHHHF Opacujia Kyduaard OOFJNAHHLI MaBXKYI:

cD=IY’wy
v

6y epra @ —6urra Kyr6aard y#rFoTHW YYJFAMHAAH YTraH TOK XO-
CHJl KHJTAH MarHuT OKUMH; /y—YHFOTHIN Yy/FaMuaaH yTaéirad tok;
Wy — yAFOTHLI Yy FAMUHHHI YPaMmaap COHH; F,—MYXHTHHHT MarHuT
Kapuwnauri,

["enepatop umra TywWHPUAAETTaHaa POCT/AUl PEOCTaTHHHHL Kap-
IUUANFH 3aHKHUPra Makcumasa yaauaau., Cyurpa poctaam peocrarH-
HUHF KapUIWJHTHHM, TIeHepaTOp kucmanapuia U,,, HOMHHAA Kyu.aa-
HUWAAH 6Up 03 KYnpoK O6y/araH caar uiujaaw KyuJaaHuwu U, XOCHA
6yaryHua KamalTHpUIALM.

[esepaTop caat uwnaranga Harpyska Tokd /, =0 6yau0 AKOpb
KucManapunaru kyunannw U = E pe6 oanHaan. ODJeKTp MaulHHa-
JIAPHHHHI XOCCaJIapHHH YJApHUHT XapaKTepucTtukanapu €paamuaa
OCOH TylWyHuNaaAu. By xapakTepucTukasap wawunara oua Gapua
KaTTaauk/ap y3arapmait Typu6, dakar MKKM aCOCHi mapaMmeTpH ¥3-
rapra{na yaap opacuaard OOrJaHdiHM HdOAA 3TYBUU IrPH UHM3BHK-
nad ubopaT. ['eHeparop yuyH AKOPHHHT aii/aHuul COHM amanna y3-
rapmac 6yaub (Oapua Typ6uHansap Te3aMK pocmiaryusap Ouaau
XHX031aHrad), ¥3rapyBuaH KaTTaJHKJ/Ap 3Ca AKOPb Y4YMAArH Kyu-
JIaHUUI, SSKOPb TOKW BAa YHFOTHII TOKH XHCOONMaHamu.

[Tapansen yiroTHulay ¥3rapMac TOK F@HEpPATOPHHM TeKWWPraHaa
YHHHT yuTa acOCHi XapaKTepHCTHKACH OJHHAaAM.
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1. Caam uwmarauw xapaxmepucmuraci —reHepaTOPHUHT ailaHHIL
TE3JUTH Yy3rapmac O§aub, YHHHC KUCMaJapuaard xyuaasuuw { HUHT
yHFOTHW TOKH [/, ra GOFIMKAUTHHM M(PONLANOBYH 3TPH YU3HK, SABHHU

ly=0; Uy=E=f(1l); n=const.

Onatna, AKOpb uyJ JraMufa yHFOTHIU TOKMIAAH XOCH/A 6yaraH kyusa-
HUIIHUHT NacaiBy XucoOra oauHManav. YyHkH YHTOTHII TOKH HO-
MHHa/A TOKHUHT XYAA KMYHK yAYLUIWHH TAWKUJ ITAAH, ADBHU:

[, = (0,02 = 0,05) /o0

CaaT uiJam XapakTepHUCTHKACH FeHepaTOPHHUHT Y3-§3uAaH YHFOTUIL
wapaéuuna oanHaan. Dy xapakTepucTHKka MAUWIMHAHWHT MArHUT Xy-
CycHAT/NApHHHN aHuKaawra €paam Gepand.

2. Tawru xapaxmepucmuxa — yRroTHul 3aHXHUPUAArH POCTAALI
PEOCTATHHHHT KapLUIMJHMIH Ba SKODHUHI afilaHUWl TE3,MrH ysrapMmai
TypraHyaa reHepaTop KMCMaJapuiard Ky4/JaHHILHUHT HArpyska ToO-
Ky O6MaaH Kauaai OOFJaHTaHJAMMMHU KYpcaTyBYM 3TPH UM3SHK, ABHH:

n =const Ba r, = const 6yaranna U = f(/).

Hcrenmonun tokn =< 6yaub, fo=1+1,.
Ty

Tamwky xapakrepucTuka poCTIaHMAHAMIaH FeHePATOPHUHT 3J€KTP
XyCYCHATNApUHH aHHuKJawra épaaMm Oepaau. Harpyska TOKHHUHT
naiijo 6YAMUIN SKOPb KHCMasapuAard KyudJaHHIIHK nacafiTupanu.

['eHepaTOPHHUHI 3JEeKTP MYBO3aHaT X0/1aTHra MyBOPHK fKOPb
KHCMasapuarn KyuJaHuu:

U=E—-I,-ro,=~E—1I-r,

HcrebMonyn ToxkH [/ HUHr OpTa OopHluM OuJaH AKOPb 4YyJaram-
Japuaard HYKH Ky4wiaHHUIHWHT macaiosu To6opa Kynaiub, reiepatop
KHCMaJapuaard Kyu/JaHMIIHAKT nacapvwura ca6aé 6ysanu. ¥s nas-
6aTnia yHFOTHII S38HXHPHUHUHT y3rapMac KapuiMauruaa KyyJaaHdLl-
HMHT nacaduiuy yHFOTHLI TOKHHMHT XaM nacaduwwura cabaé 6yaanu.

U
ly— — 7
ry.‘i.Trp
Oy epaa r, — YAFOTHII Yy/JFAMHUHWHI KapUIHJAHTH.

Hatuxana maruur oxkumu @ Ba IJIOK E xamaiuG, kyunaHuiu-

HHHr OyHJAaH KalMHCH MacaioBH XOCHJ 6yaanu.
U,

U
Mugnop AUY% ==
HOM

10BH Xxuco6sauu6, 10 naw 15% raua 6yaanu, Lllyunah xuan6, Tauwi-
KH XapaKkTepHCTHKA Harpyksa ys3rapraHuja reHeparop Kyu/aHUILH-
HUHI OapKapOpJHTHHH KYpcaTaau.

3. Pocmaaw xapaxmepucmruacy — reHepatop KHCMajnapuaaru
Kyu/laHuLl Ba AKOPHHHT aiiIaHWLI Te3NHrH y3rapmail TypraHuaa yiro-
THII TOKUHUHT HCTE€BMOJYU TOKM OMJaH Kawaail OGOFJAaHTaHJAMTHMHH
KYypcaTyBuH 3rpu 4W3HK, ABHU 72 = const Ba U, = const 6yaranna

I=fl).

-V
== +100% KyuJaHMLWHUHT HOMHMHAJ maca-

v
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DaeKTp 9HEPrUACH HCTeBMOJUYHAADH (3NEeKTLOABHTaTeN1ap, NamMna-
Jap Ba 6) HUHM AXWH HWAAWH yuyH, MaHOaAadH OJAWHAAMrAH KYyu-
JAaHWlW, HAarpyska y3rapuuwiy GHAaH y3rapMmaclaH, HOMWUHzaura Tenr
6yauwn kepak. LlyHTau renepatopaa Harpy3ka §ysrapuwu 6uaaH
KYuYJaaHUIWHY OUDP XU/ CaKaall UMKOHUATH 6op. Bynunr yuywn yiiro-
THLI 3aHXHPHAArH POCT/IAII DeoCTarH r, €pAaMHAd YHFOTHII TOKH
/, vy wy Guaan 6upra maruut okumu @ nu Ba DIOK E nu yarap-
Tu6 Kyunanuwnn U=const ywaaé typusaan. Bapua reuwepatopnap
KYUYJaHUIL POCTAArHUH OUNAH KUXO3JaHALH.

Ilynnait xuanb, pocTaall XapaK1epHCTHKACH TyPpJH Barpyskaaap-
Ja TeHepaTOPHHMHI KHCMajiapuiaru KyuyaaHuWHH GUp Xua (y3rapmac)
ywaa6 Typuil YuyH YHFOTHII TOKWHHM KaHua Y3rapTHLl KepPaK/JHUTHHH
KypcaTanu.

Y3rapMac TOK reHepatopJapu CaHnOaT KypHJAMaJaapd (3JeKTpo.H3
Ba rajbBaHHK KypHaMasnap) ra nacT KyynaHuwad ysrapmac Ttox OGe-
paaurad Manbasap XHCO6/sHHO, CHHXPOH FeHepaTOPHHHT YHAFOTTHYH
cudarnaa xam ¢oiinananuiagi. AjfiHMKca MaxcyC y3rapMac TOK re-
Heparop/iapH (naiBaHA/IOBYM, NOE3ANApHH EPHUTHII YUYyH HIUAATHJ/A-
JUraH redepatopJaap, y3rapMac TOoK Ky4alTHpPruusiapH, akKKyMyaaTop-
JlapH{ 3apsafall YYyH FeHepaTopJap) Kyn TapKaara.

Xo3upru Baktaa CCCP na ymymcaHoaT axamusTtura sra 6y.arad
y3rapMac TOK MawHHanapuuunr saroxa Il cepuscu uwAad yuKapH.-
Mokaa. By mawwunanapuunr xysearu 0,3 kBt aan 2800 kBt raua
6yaunb, aiinauuw Tedaurn 24 aia/mud gad 3000 aisi/MuH rava 6y.J-
raH AHMana3OHHH TAWKHWJA 3TaaH.

III. Hwnu Gaxkapuw TapTHOH

1. Yarapmac TOK MalIWHACHHMHT TYSWJIMILM BAa KMCMJApra axpa-
THJTaH HaMyYHacH 6nsan TaHuwWuL.

2. Crenn 6unad TaHMIKMG Ba MalIMHAHMHT CXeMara KHpaauras
6apuya KHCMJapUHH aHHUKAA6 (AKOPHHHT KHCMaaapH, YHFOTHIL uyJ-
FaMH, peocrataap, ysnuoB ac606.apu Ba X.), nacnopruia OGepuaras
MabAYMOT OuaaH 6upra paprapra €suHr.

3. 2.48- pacMzaru saexTp CXeMaHd HHFHHT.

2.48- pacm.
157

www.ziyouz.com kutubxonasi



4. ACHHXPOH ABHTraTe/HH Maubara yna6, reHepaTOPHUHI Kltja-
IUMHA TEKIWHPHHT. POCT/aWl PECCTaTHHHHT KapLIKAUCHHM 3aHXupra
Tyaa yial, BOJLTMETPHUHI KYPCAaTHILMBU Ky3aTuHr. Sxopma Koua-
IUK MarHuTJaHuIU OKHMH d>m xucobura o3sruHa IIOK EK HHAYK=
uuananaav, Arap cxema TYFpH iuFMAraH 6y/Ca, pOCTAALI PeOCTATH-
HUHT KapLHWJAUIYU 7, HY OuUp TEeKHC KaMvalTupa GOPraHHMH3Na BOALT=-
MEeTPHHHT K¥pcaTuluy opta Gopanau, ABHM MawlMHA YHFOHALM.

Arap BOJILTMETDHHHT KYpcCaTHluM Kamas 6opca, y XoJajaa yiro-
THW TOKH XOCHJA KHATAH MATHHT OKUMH KOJJAMK MArHHT OKHMHra
Kapama-Kapwu HyHaaran 6yau6, MawuHa YyiAFouMmaiau. Y xo.ana
reHepaTopHu TYXTaTnO, YHrOTHII TOKHHHUHT AYHAJIMILUHK ¥3rapTHil
Kepak. ByHuHr yuyH YHFOTHLI YyJIFAMHHHHI RKOpPra yJaHaiurad
KHCManapHHUHT YPHUHH aaMawTupuw xudos.

[Cenepatopaa nuaykuuaganrad dIOK uuur karraauru (1,1...1,25)
U,oy Taua 6yna ONHLIKTAa HOIOHY XOCHA KHJAHOG, pOCTJall peocraTu-
HWHT KapLHJAUTHHY MaKCHMyMTaua OPTTHPHHT, WYHAAH CYHT SAIKOpAA
unaykunaaanrad 310K mMunumymraua xamasau.

5. FenepaTOpHUHI CaiT HIUJAW XAPAKTEPHCTHKACHHH OJIHII YYYH
y#roTHw TokuHu O 1aH GUp TeKuC OpPTTHPHO, reHepaTop KHCcMasaa-
pusarn xyunanumny (1,2...1,25) U, O6yaryHra xamap ouwwupub,
YHFOTHIL TOKHHHHI aBBaagad Oearuaanrad 8...10 Ta xapakrepau
HYKTaJapura OHJ Kyu/JaHuuwl KHHMaTAapudd €3U6 ONHUITMKHH TYFpPH
(ycyBuu) Ba TeCcKapu (KaMmaiooBuH) AyHajuwaa Gaxapuul Kepax. Y-
FOTHIL TOKHHHHT HOJAb KuiiMarura y#rOTHII 3aHXupHAaru Kaaut K
HAHT aXpaTuAraH (ysuarau) xosnatd oJmHaau (2.48-pacwm). Yauaw
paTuxaaapu 2,25- wanpajara ésujan.

6. eHepaTor HUHT TAlIKK XAPAKTEPUCTHKACHMHHU O/MUIN YUyH TreHe-
PaTOpPHM 1OKAaMacAaH TypuO, yHM aBBal CaAT HUALI DPeXHUMHAA
(1,05...1,2). U,,, xyunaunwraya yirotu6 oauwr kepak. [y nafit-

225-wanBaa

Iy, Al
U-,B

U+<,B

226-wansaan

227-waaBaan
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Jaru y#FOTHIN TOKUHMHT KHUAMaTHHH €3u6 xVAuur. Axpatkuu /1, uu
ys1a0, woxkaaw TokuHu O nan 1o /=(1,1...1,2})/ , Kniimatraua ys-
raptud, 6...8 Ta xapakTep.u HyKTanap yuyH reHepaTop KMCMaJapH-
LAark KyYJaHWIIHH Ba YHATOTHII TOKHHUHT Y3rapHiuudd €3u6 OJHUHT.

Ynuawpan onudran Manaymotaapun 2.26- kagsaara éaunr. Kyu-
JaHHLWHUHT HOMHHAJ NAacaioBHHH XUCOOGJAHT,

7. PocTaain xapakTepHUCTHKACHHH ONMLI YUYH FeHEepaTopra HCTeb-
MoJIuM (Harpyska) yJal, poctaaul peoctard r, €pAaMHAa reHepaTop
KHCMAaJapHAa HOMHMHAA KyuJaHHll XOCHJI KHAMHAnW. Axpartkuu [T
H{ ynal, Harpy3ka TOKuHM 6- NyHKTAA alTUAranlex ¥3rapTuil Kepax.
YHFOTHW 33HXHUPHUAA DPOCT/ALI PEOCTATHHHHL r, KAPLHAHTHHH V3-
rapTuil Oujad reHepaTop KMcMaJnapuaaru KyuaauuwsuHr U = const
Gyauwnra 3pUWKHAAAH. YAdaWAaH OAMEraw Mabaymoraap 2.27-
xaapajra €ausanv. YHFOTHII TOKHHMHF HUCOATaH OPTHIUM, ABHH
Aly=1y1 5o AHUK/JA3GHAAH,

.0

8. lenepaTopuudr 6apua xapakTepucTHKalapH MacwTabaa Kypu-
JajH.

9. Mw 6yitnua xynoca Gepunamu:

a) xap OWp XapaKTepHCTHKAHUHT XYCYCHHANMTH Kauiai Qusuk
mpoueccaap OunaH TYLWYHTUPUAWILN XaKHAA;

0) TallK¥ XapaKTepUCTHKAHH OJHINAA YAFOTHIU TOKHHMHI y3ra-
pHWwHK cababu TYyrpucuaa.

Va-yauun Texwnpuw yuyw caboanap

1. LlUyuTau renepaTOpHUHI TY3HAHILM (acOCHMH KHCMAapH) Ba HILNAI TIPHHIHe
AUHU 6aéH KHAMHT,

2. ¥3arapMac TOKHHHr OAMHMWI NPHHUMTMHE TYwyH1MpUG Gepur. Koamektop-
HHUHT AXAMHATH HUMajaH uGopar?

3. I'enepatop xucmasapuaarn kyuaauuw ywuwr SIOK man uuma 6uiau dapx-
JIaHAIH?

4 VYirapwac TOK renepaToOpHHMHT §3-¥3HAaH yHFOTMIN NMEHHUKNMHH TYWIYHTH-
pHG Gepiir.

5. HuMa yuyn myctakun yiirOTHILIHM redepaTop.apia TallKH XapaKTepHCTHKA
ONMHTaHAA YHFOTHII TOKH y3rapMaiiin, Ma3Kyp HMIJA 3ca KaMasau®

6. Yarapmac To< reHepaTopuHM KaHAail Xapa<TepHCTHKAnap XapaxTeplaiau?

7. Yarapmac Tox reHapaTOpI1apHHHHT THNJapHHU CaHA® KYPCATHHT. YaapHHAC
MPHHUMNIHA1 CXeMA1apHHH YH3HHI,

16~ 1a6opaTopus MUK

MAPAJUIEN YHFOTUILAU Y3rAPMAC TOK JBHUCATEIUHM
TEKIWPHII

l. Mwnn Gawapuwingan makcan

1. Mapaasen yAFOTHIIAM ¥3rapMac TOK ABHUTATEJMHUHL TY3HUJIH-
Wy Ba HwJAW NPHHUNNKM OUIaH TAHHLWIMW BA CXEMAaCHHM Yprauiu,
2. [lpuraTes vy 3/71€KTP TAPMOIHra YAallHW YpraHuil.
5 3. Ileurate/Hu 1OPrusull, pesepcaall Ba Te3AUCHiM GO WKADHILHA
ypranuui,
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4, /ipurareqiHd acocHil XapakTePUCTUKAaNapHHH OJHINHW ¥PraHdul
Ba 6yHaard GU3MK NPOUECCIAPHH TYLIYHHO OJHLL.

il. Mwra oHx Hasapuil TywmyHYaaap

Yarapvac Tok 37ekTp Mawuuanapu GowWKa 3JeKTP MalwHuajiapu
Kadu KaliTyBuaHIMK XycycuaTHra sra 6yaAud, XaMm reHepatop, xam
ABUraTenb pexuMmaapura wmiuAah onapd. WUlynuur yuyd asurarea-
EMHT TY3aJHWK y3rapMac TOK reHepaTopHHWHr Ty3uadwuaan dapy
kuavaiaun. lenepatopaapra yxwad aBurateasap xaM yHrotuw uy.-
FAMWHUHT AKOPra yJjauull cxemacd G6yAuua drapy Kdaaau. S’arapmac
TOK ABHMrATeNJapHHUHT MaXCyC XYCYCHUATAApH (aWNaHUL Te3AMlH-
HAHr Kedr Jgoupaga | ... 10 uucGaTRa OoumKapuanld Ba Maxcyc
MEXaHHWK XAPaKTEePUCTHKANAPHHU OJML MYMKHHAWIM} KATTAa aXxaMHUATra
3ra 6yaran woitnapaa keur kyananaau. Byaap npokar cranaapuna
Ba KeMasapaa |3!MKaK BUHTAAPHHM XaPaKaTra KeATHPULI Y4yH) HW-
JA4TH/IA Hrad §3rapMac TOX JIBHIareAddpHaup.

firona [l cepussad y3rapMac TOK [ABHraTeANaPHHUHC KYBBATH
0,2 kBr nan 6800 kBr raua, aiinanvw Ttesauru 21 afia/MuH Aan
3000 aitn/mMun raya Oy.aanu.

Mazkyp s1a6opaTopua HWHAA napanjen YAFOTHWAK (IIyHTAH) ABH-
ratenp TeKWHpuaaiu. [Buratenb pexumuiaa AKOPb 4yaramura Mau-
Ganan /=/; Tok Oepuaann. SKOpPb 10KMHWHT yHFOTHW TOKH [, XO-
CHU KHJAraH MAarHuT OoxkuMH @ 6uaau y3apo TabCUPHIAAH 3JEKTPO-
MarHutT MoOMeHT M = k- P/, xocua 6yaaan. Momenr M TabCHpuian
SKOpb afiana 6owdaian. SIkopp 4yAFaMAAPHHHHT YpaMaapH MarHUT
OKUMHHHHL KY4Y YlI3HKJADHHH KecHO YTHILM HaTHxacuaa yuaa JIOK
WHAYKUMANAHAAH, YHUHT MHKIAODH:

E.=cn-o.

Ammo 6y IDIOK reseparopraruniai (apkad paBHlLAA TALIKH KyY-
AAHWLITa KapaMm4d-Kaplid iynaaranu yuyu E; teckapu 3IIOK nepunaa-
A, KHpXreHHUHT MKKHHYM KOHYHMra OMHOAH ABMMATEJHHUHI 3AEKIp
MYBO3aHaT TEHr/aMacH

U—E,=l;ryékn U=F, +1,-r,.
¥ Xonsa ABWraTeNHHHT AKOPbL YyAFAMMAAH YTAETraH TOK
U—E,

Iﬂ=—'o

e

6y epaa U — manbGanunr kyuaaunuitd, B; E, — axopp uysaraMmuiaru
Teckapu JIOK, B; r, — AKops 4yaFaMUHHMHT Kapuwuaurd, OM.

Y3rapMac TOK ABHraTeAMHH IOPTH3HIL YHHHI SKOPb Ba YAFOTHLI
yyAFaMaapura mManGanan G6eBocuTa xydJaHuw Oepuwr Ou/IaH amaara
owupusaid. AMMO aBurateqHu GOWIAHFUY IOPrH3WIL MOMEHTHIA
AAKOPHUHT adnandw Te3auru n =0 6yarauu yuyH, Teckapu IOK
E;=0 6ynaau. Y x011a AKOPb 3aHXHDPHAATH TOK

U—0
8= T .
r
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SIkopb 4yJFAMHHUHT KapIlUH-
JAuru yra Kuuuk Oyarawu yayH
AIKOpb 3aHXHMPHIAH §JTaauraH
Tok [y=(18...20)/yon HM TALI-
Kda 3Tanu. Bynpah karra TOK
(KucKa TYTallyB TOKW) fAKODb
yyaFamaapuHu Kyiaupub 6o-
paan. Ana wWwyHpafh Karra TOK-
HM UYeKJall MaKCaauia Axopb
yysaFamu GuaaH KeTMa-KeT pe-
OCTaT yJaHaAH. YHH I0PTU3HII
peocrath (0. p.) nehuaanu
(2.49-pacM ). By xoanna AKOpAa~ 9 49. pacw,
TH TOK:

Jom—Y .
rn+rlo.p.

IOprusuml peocTaTHHHHr KApWHJAMTH, IOPrHU3pil TOKM HOMHWHAA
TokHHHr 1,5... 2 Kucmura tedr 6yanaauran KuauG TaHJaaHanM. '
IOprusvm TOKMHH CYHDBHA KavalATUDHII aAAAHTHPDYBYH MOMEHT=
HUHT KaMapuuwura ca6a6 6ynaau. KOprusumr MOMEHTHHHHT MHKAODHHH
erap/iqya CakJaam Y4YyH JABUCATE€JHH MAaxKCHMan MArHUT OKUMHA&’
IOPru3uil Kepak. DyHMHr YyuyH YAFOTHMIN 3aHXHDHMAArd pOCTJALN
PeOCTaTHHHUHI KapLUMJAULH 7, MHHUMan XoJarra Kyhuaaau.
Slkopb afinana OowJiaraHfia YHHHC yyaramaapupa Tteckapu IDIOK
xocun 6yaaau. Bynna sxopb Toku:
__U-§
| ’
rg+r|o.p.

6y BaKtia ABHMATeJHUHT Te3JUrd opra Gopran capu Teckapu IIOK
Xam oprta Gopaad. llly Ouaan Oup BaKTAa IOPrU3UL PEOCTATHHHHL
Kapwuaurniu M, = M _6yaryura xapap 6up Tekuc kamahtupa 6o-
pHil Kepak. By BaKTaa sikopb 3aHXHPUAAH KAPWHUAUK MOMeHTH (M)
ra moc Tok yrta Gowaaiiu:

Howmunan Harpyskana teckapu JIOK tapmoklaun Gepusaaétra Kyu-
aanuwepHr 50 ...969% wuHM Tawkusa 3tamum. Maskyp snaGoparopus
MIIHA2 KapWHAMK MOMeHTH M Tapsuiaa peoctaT/u Harpyskara yaaH-
raH MyCTaKMA yHFOTHLINM ¥3rapMac TOK FeHEpPaTOPH XU3MaT KHUJalH.

IlBuraTenHUHr anNaHuI TE3AHIH (OPMYJAaCHHH AKOPb TOKHHHUHL
¢opmynacuaan oMW MyMKHH. Bynaa E=c.n . 3KaHAUTHHH XH-
cobra oaHul Kepak:

U— [ﬂ-rn.
c-P
11-6080 161
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Mdonanan KypuHaaukd, WYHTAM ABHTATENHWHT TE3JHTHHH YHra
6epu/aéTrad KyuJaHHUIHH EKH SAKOPb 3aHXKUPHNWHT KAPIUWJHUTHHH,
aAHHKCA MarHUT OKMMHWHU, A'bHU YHAFOTHW TOKHUHH ¥3rapTupum Hyau
6usaH KeHr yerapasa GOLIKAPHIL MYMKHUH.

Kyssatn 5 kBt nan 100 kBt raua 6y.ras ABUrareasnapHuHT Cant
HUIauw 18H HOMKHAJ HAarpy3Kkaraya lOKJAarasaaru Te3JIHTHHUHT HOMMH-
Ha/l y3rapulin Kyfuaaruua aHuKA3HAAU:

n. —n
An,%=—"—2=.100 = 10 -25%

7y

Zemak, napanjen yHFOTHIUAH ABHTATEJHHHT Te3JAWrd kyjaa 03 ¥3-
rapap 3KaH.

JBuraTenHuHr ainanuw AYHaJIMIMHHA Y3rapTUPHIN Y4YyH siKOpra
€Ky YAFOTHII yyAraMJapura Ke/aéTraH TOKJapAaH GHPOHTACHHUHT
AYHAaNWMWIHHK Y3rapTupuil Kudoa. By Guaan KyTOsapHHMHI MINOpacH
y3rapaan.

JBUraTeaHHHT XycyCHATAApPUHH OarapCua OGHIMLI YUYYH YHHHT
Kyfduaard XapaKTepHUCTHKAJAaPHHH OJHII Kepak.

1. Caam uwaraw xaparxmepucmurxacu— ABATaTe b KucCMaaapuia-
IH KYyu/JaHull ysrapMaranaa Bayxaaru ¢oinanm gysear P, =0 6ya-
raHaa AKOpb aiNaHUII TEe3JHTMHUHT YAFOTHII TOKWra GOFJHKJIUMHHH
HPO1810BYH 3rpH UYH3HK, SbHH U = Uyew= const; P, =0 6y.arauaa,
n= f(ly) 6ynann.

Bynnait xapakTepHCTHKA ABMTaTeJHMHT alNaHULI Te3AWrd Kanaah
y3rapummnHu Kypcatanu.

JlBuraTte iHy ©OPru3uILAaH aBBA YHFOTHUIU 3aHXKHUPHHHHT HIIOHY/IH~
ANTUra aJoxuaa sbTHGop OGepull 3apyp. Arap ABurate b WiJa€TraHaa
YAFOTHII 3aHXHpUaa y3uJuil coaup Gyaca, yhrotum Toku /y=0
6ynanun ¥ Gunad Goraux 6yaraH marHuT okumu Ba Tteckapu JOK
XaM HOJra TeHrJawu6, fAKOps, TOKH KeCKHH opTaiau. YHFOTHW 3aH-
WHDHHHHI HHAYKTHBAWULH KarTta 6y/arauu tydaiau, 6y Tycataau co-
aup 6y.aMait Gupop BakT AaBOM 3TaAH. Y SIKOPb TOKHHUHT OpPTHIIH
MaraHdT oxKumu & HUHr KaMalWwuaaH Te3pox 6ysaau. LLIyHUHT yuyH
aBBaJ/ ABUraTeJHUHT aiNaHTupyBUn MoMeHTH M =£&.P-/ opranu Ba
HATUKAAA ABUTATEJIHUHr aHJAHHII Te3JHCH HOMHHaJIMZaH O6up Heya
mapra optu6 kertaau. By xaspuau xucob.aanapu.

2. Tawru (me3aux) xapaxmepucuiuracu —y#roTHII TOKH Ba KYy4-
JaHylu y3arapmac OyJaranja, ABHUraTesb aH/NaHHMW Te3JUTHHHHT SIKOPb
TOKMra GOF/NMK/AWTHHH KYPCAaTyBUM 3TPH YH3HK, ABHM [, = const Ba
U= U, =const 6yarauna n= f(/;) 6ynanu.

Harpyaka aBuratesb 6uaaH Oup YKKa MaxKamJ/JaHraH MyCTaKua
yHFOTUIUAM reHepaTop €&pAaMHAa XOCHA KuauHadu (2.50- pacwm).
Harpyskauu yaam yuyH aeBasi axpatkuy /7, Hu yna6, CyHrpa ax-
paTkuy [1; H4 yJauwl kepakK. I'eHepaTOpHUHr YHFOTHU 3aHXHPHAArH
Fpren. KAPLIMJWIUHY Y3rapTHPraHUMH31a reHepaTOPHUHT HArpPy3KacH-
HY B3 WyHUHr OW/AH JBUraTe b Harpy3KacuHu ysraptuprad 6ynamus
JBurates HarpysKkacHHH y3rapTHPHIU YuyH HCT€BMOJYH KapIUIHAHTH
ry HU y3raprupca xam G6ynaau. Harpyska opTuiiu Gujan sKopb TO-
KH XaM OpTHG, ABHTATe/NHHUHI TE3NMUTH kamaa OGopaad. SIKOPb TOKH
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+ —0

— =0 ~o-f 1,1

2.50- pacm.

OPTHILM HATHXKACHAA AKOPb PeakUHAcH Kyuaiiub MarHuT okuMu Oup
03 Kamasaau Ba wy Tydainu aBUratesib afMaHHII TE3NUTHHHUHT ¥3-
rapviny xkyna kaM O6y.aanu. bByHaail xapakTepHCTUKAHM Te3JMK Xa-
paKTepHCTHKACH XaM Jeiunaau. Harpyska yasrapuluu GuJ/iaH Te3JNWTH
KaMm y3rapaaural ABHraTe/NapHUHI TaWKH XapaKTePHUCTHKACHHHU ,KaT-
TUK" Aeiuaanu. By wyHTaM aBuraTessapHUHr Y3ura xocC XyCyCHSITH
xucob.ranan.

3. Pocmaaw xapaxmepucmuraci —a#inaniul Te3NUrd Ba KydJa-
HUK y3rapmac 6yAranaa asuratenb yHFOTHLI TOKHHUHT AKOPb TOKHra
GOFNUKAMTHHKY HPomanoBUN 3rpu uH3MK, sabHM n=const, U=U,on=
const 6yaranna /, = f(/;) 6ynann. By xapaxTepucTHka, ABHrate/HH
Ca/aT HWJaWAaH TOK HOMHHAJA HArpyskara4a lOKJaraHia YHUHT ai-
JaHUW TEe3MUTCHHUHL Y3rapMacauru yd4yH YHFOTHII TOKMHHM KaHpait
ysraptupub TYpHII KepakJMIrHHH K¥pcaTaiu.

Ill. Awnn 6axapum 1apTHOH

1. Y3rapmac TOK MalMHACHHHHI TYSHAHINM Ba KMCMJapra axpa-
THJTAH HAMyHAacH Ou/aH TaHWIUM/JALH.

2. Ctenn 6unaH TaHumwuG, MaWKHHAHUHT CXeMara Kupaiauras Gap-
Ya KHCMJApHHH aHUK/AA6 (SKOPHMHI KMUCMaJapd, YHFOTHLI 4YJFaMH,
peocratnap, ya4oB ac6o6.apu Ba 6,) Ba nacnoptuaa GepUardH Mab-
ayMmoraap Guaah 6upra fadrapra &suaaiu.

3. 2.50- pacmaaru asekTp cxeMa HMCHJAAIH.

4. [Isuratesinn Man6ara yaa6, adaanum AYHaauuy GeruiaHanu:

a) 10prusuIl PeocTaTHHWHr (10. P.) X0/aTH TeKluupuJaaau (Kap-
LWIHJIKHK 3aHXUpra Ty/a yaaHrad 6y uuld Kepak);

6) YyRFOTHII 3aHXHUPHAATH r, PEOCTaTHHUHI XOJaTH TeKIUHDPHIAAH
(xapwuank r, =0 6§aumu Kepax);

B) awxpatkuu [/, uu yaad psuraresra xyunandw Gepusaad.
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r) acra-cekuH 6...8 cexkyHA NaBOMHMIAA [OPTU3HLI DPEOCTATHHHHI
KapLIHJANTH HOJAb KHAMaTHraua xKaMmadTupunanu.

5. Canr Mmjamw XapaKTePHCTHKACH OJMHAAHM. Y {'FOTHIN TOKHHHHI
¥KHTYBYH TOMOHWIAH KYpCaTHATaH KHMMaT/apu yerapacuia yHroTuul
TOKHHHHI OpPTHIUM OHJAH ABHraTesab aHJaHUII TE3ANUTUHUHT KaMahu-
WHra MLIOHY XOCHJ KuauHaAu Ba 6...8 Ta xapakTepanm HykrTasnap
YuyH OAMHraH yJa4awl MabJAyMOTJ]apuHH 2,28- wagBaiara €3uaaiu.

2.28-wansan

Iy, mA ’

n a#a/MHH I

6. TamKy XapaKTepUCTHKACH OJAHHALH.

Bynna aBuratensu caAT HWAIAAH TO HOMHHajA Harpyskara-
Y3 0KJAra{ja YHHHr TEe3JUIHHHUHT KaMaiuwwra Ba 6y KaMalHUIHUHT
03/Urura WUWOHY XOCHJ KUJAWHAAH Ba 6...8 Ta UXTHUEPHUI TaHAAHraAH
HyKTaJap Y4YyH OJHHraH yJagam MabayMmoTiapu 2.29-wagsanra €3u-

Aanu.
2.20-wannvan

L 1. A

a'

n,ana/MuH

7. Poctaawl xapakTepHCTHKAcH OJMHAnH. Harpyska TOKWHHHT aB-
BAATH KHAMAT/JapHAAd ABHraTeJb Te3JHTHHUHT Y3rapMacaurd yuyH
(6y MHMKNOp YKMTYBYH TOMOHWMJAH KypcaTuaaiu) /, yHFOTHIL TOKUHH
Ba y GMaaH OOTJHK MarHMT okumM @ HM KaMmaiiTUpull KepakJurura
HLWOHY XOCUJM KUJAMHAAH Ba 6,.. 8 Ta uXTHEPUH TaHaauraH HyxTaaap
yu4yH oanHTaH Yagaw Mabaymortsapu 2.30- xansaaia €3uaanu.

2.30-ansaa

LA l

ly, mA ’

8. [purareJHUHr ainaHuwl HYHAJMIWH Y3raptupunaiu (pesepc-
aAam), ByHUHT yuyH AKOPb Uy AraMHHHHT €KM YHTOTHLI 9yJFAMHIIHHT
cxemara yJaadrad KUCMaJapuHHHT YPHUHHM aaMawTtupub, XaKkukKaTaH,
AKODHHHI TECKApH TOMOHra an/aaHaéTraHJHT{Mra HLWOHY XOCHJ KH-
JUHAAM.

9. OamHrad yayaw MabayMoTJapu 6yiiHua KBHraTeJMHUHC CaaT
WAL, TAWKHK Ba POCTJAWl XaPaKTePHCTUKaNapu Kypuaaiw.

10. Mwr 6yitnya xyaoca Gepuaagu:

a) JBHraTeJb Te3JUFHHHHT HOMHHAJ  V3rapylIHHH  aHKKAAE0,
YHUHL TalIKY XapaKTEPUCTHKACHHUHT ,KATTHKJAUTH® XaKuaa,

6) Te3/MrH POCTAAHAAMIAH ABHraTeNHMHI XYCYCHATJapH XaKula;

B) ABUraTeJb TE3JAHTHHH OOLIKAPHIIHHHT TYpPJH YCyAaapH XaKHuAad.
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¥3-y3uHn TekmupUW yuYYH caBonNap

1. Mapaanen yHroTHwAKW §3rapMac TOK ABHraTeAMHHHr Tyawauww (acochh
KHCMJApPH) BA WA npugunnmm 6aéH STHHT.
2. JBHraTeqHMHr MaHOala yJaHWWIKM Ba IOPTH3HW PEOCTATHHHHI 2XaAMHATHHH

cy3aa6 GepHHr.

3. [svratenuu 1opru3nw naitHaa yHFOTHW 3aHAMPHAAINM DPOCTAAL PeOCTaTH
KaHpa#l xonataa 6§ MK kepaK Ba HHMAa YUyH?

4. Neurateap Hwaaérranna yi oTniu 3aH¥UPH y3uica, HHMa coaup Gy.na,uu?

5. llapaanen yroTHIIAK Yarapmac TOK ABurateanna adcoaoT ,kaTTHK® xapak-
TEePHCTHKAJN TE3INHK XaPAKTEPHCTUKACHHH OJMII MYMKHHMH Ba Kauja #iyanap 6wu-

NaH OJAMHAIU?
6. dBuraTenHHHr Te3JHTH KaHAa# pocTiaaHaam?
7. JlBurarenH¥Hr SAeKTp MyBO3aHAT TEHrJIaMaCH reHepaTOPHHHI WyHAal saeKTp

MYyBO3aHAT TEHrnaMmMacuiaH HuMa OMaaH QapK Kuaamu?
8. Caat umniaul, TAWKH Ba POCTAAW XAPAKTEPUCTHKANADH KaHNAH OJUHALYU Ba

YA2PHHHI AHAJMH3H.

17- nabopaTopHs HIIH
KETMA-KET YAFOTHWIIU ¥3rAPMAC TOK ABUTCATEAWHU
TEKLLUHUPHIU

I. Mwnn Gaxapuuigan Magcan

1. KeiMa-keT YHFOTHWAH y3rapmac TOK ABHTaTeNHHHHT TY3HJM-
LY Ba CXE€MACHHHU YpraHui.

2. [lBurateanuHr nacnopruia GepuaraH MabaymoTaap OuaaH Ta-
HUAwoul,

3. /lsurareany nmaubara y.1ab 1OprU3dlIHK Ypraduil,

4. /[IBurate THHHC XapPaKTepPUCTHKANAPUHH OJAHIL, YHHHF Fpaguk-
J1apIHH KYPMIL BA 3HA/M3 KHAMIL.

3. JBHraTeqHUHT TEe3NUTHHI 6ouugapmu Ba alisandil HYHaIHLWINH-
HY y3rapTupHIUHU (peBepcaauliin) Ypraduil,

II, Muira oma Ha3apuil iywyH4anap

Kerva-xer yiiroTHwaun (cepuec) ysrapMac TOk ABHTaTeJ IHIA Yil-
FOTHUI YyJAFaMH OWJaH AKOpb 4y/aAraMy KeTMma-KeT yJdaHraH Oynanu
(2 51- pacm). Iyuunr yuys yiiFotuuwr TOku /, sikOpb TOKH /; ra Tenr,
ABHU

By nsurateap y#AroTHII
YyAFAMUHHHT ypamsap COHM
03, KYHI1a/3aHl KeCHMH KaT-
T4, WYHHHF Y4YH KapIiuiJIdry
WKyna kuuuk. Macaaau, Kyud-
Jauuwy 220 B, kyssatu 5 kB1
nad 100 kBt raua 6yaran
JBHTATeAAPHUHF  napaane.l
YHAFOTHLI 4YJFAMWHUHT Kap-
wuauru 50. .. 300 OM 6yaca.
KeTMa-KeT YHFOTHUIJIH 4y
FAMHHUHT KapLWUWJIHCH TaxMH-
Han 0,01...0,02 OM um Taw-
KM 3Tanu. 2.51- pacw.

+
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Y3arapMac TOk nBHraresqsapUHMHT XYCyCHATIapH Ba XapaKTepHc-
THKAa/JlapH MeXaHMK Harpy3Ka y3raprania MariurT OKWMMHHNT KaHAad
yarapumura kyn kuxaraad 6OrauK. Y3 HaBOaTuma MarHut OKHMU
ABWraTeJHUHr YHFOTHLI ycyaura xaMm GOFJAHKAWP.

JlBurateasa 3/]eKTpoMarHUT MOMEHT fIKOpb TOKH [, GuaaH y#FO-
THW TOKH XOCHJA Kuaraw (/; = /;) Maraur okumu P HUHr ¥3apo Tab-
chpHLaH Xocua 6yaanu, AbHu M =4, O/,

HucbaTan 03 Harpyskasapaa Cepuec IABHIaTeJHHHT MarHuT 3aH-
WHUPH TYiMHvaras Oysanu. Bysaa MarduT OKMMH AKODb TOKMra
(/a=1;) nespan nponopuuonan xucobjananu, avin G =4k -/,

Y xoi4a 3.1eKrpoMarHHUT MOMEHT SKOPb TOKHHUHI KBajApaTura
NPONOPUHOHAN, ABHH

M=~k kI

AMMO AKkopb TOKM ABuraTtess YKHAAFM HArpy3Ka &KM KapLIHJHK
MOMEHTH Mh_ HUAT KaTTaauruy OWAaH aHWUKJIAaHAIH.

JlsuratequviHr MarHuT 3aHXMPW TYHMHA GopraH capd IOKOpuAaa
aATUATAH NPONOPUMOHAAAMK Oy3uaann (Gornaunin O = f(/) = f(/y)
ny/aat y3aKHUHT MarHUTAAHHIU SrPd YH3UCM XUCOGNaHALH).

By xon1a xam SKOpb TOKHHWUHI OPTHLIM OWJIAH 3JEKTPOMACHHT
MOMEHT KYUY/aH OpTanu.

INEeKTPOMArHUT MOMEHTHHHT KaTra GV/MWM KeTMa-KeT YHFOTHLI-
¥ [IBUFATEAHUHT Y¥3Hra XOC XYyCycuUaTaapuaaH OHpH XucoOG aHanLM.
By aBuraresHuHr oprusuil BaKTUHH Kamaltupn6, 03 Harpyskana
KepaKAu MOMEHTHH XOCTHJA KuJauwira UMkoH Gepaau. lUyduur yuyn
OyHAait ABurare/napaaH acocaH aneKTpoTpaucnopria (Tpavsai, TpoJ-
Jeii6yc, MeTpo noesjaJapuiaa, 34eKTPOBO3JapAal, KaTTa KyTapma Ky-
PHMAMaNAPHUHT I0PUTMAAapUAd, Kpauaapaa Ba TYP/AH U4KH €HYB ABH-
ratennapuny OpPrus3ué 1000puHiuaa (aBTOMAUIMHAHUHT CTapTEpH Ba
6ouikasnap) ¢donnanananu, Byaap xyseatu 3 kBt nau 150 kBt raua
6y/u6, afinanvmaap couu 470 a#a/mus aas 1550 aitn/MuH raqa 6y.a-
ran [T cepuamaruy kerMa-KeT yiFOTulIIM ¥3rapMac TOK ABHrareJ-
JapHaup.

KupxroHuHr HMKKMHYM KOHYHHra GMHOAH ABHTarTeJIHHIT 3J1EKTD
MYBO3aHaT TeHIJIaMacH:

U=E A1 -(r,+r,.)
Bynaan akopaaru TOkHHHT udoracH Ky#duaaruuya TOOHAAAM:
. U—E, _U—c¢cn-e

f,,-i-fy_., ra + ryw

6y epna U — man6a kyuaanuwu; E, — AkOpb al#JaHraHUAA YHUHD
yyaramuaa xocusa1 6yaran teckapu IIOK.

IOprusuw nafiTnaa saxopHUHT aitaaHuw Te3auru n =0 6yaradu
yuyu teckapu JIOK E,=c-n-® =0, wy Tydaitau asuratesHUHT
IOPru3uill TOKH YHHHr HOMuHaa toxuaar 10...25 mapra optub Ke-
1and. Bywnait katra Tok ABuratresae yd4yH xasdad Gy/araHdaH yHra
Ay gyiu6 6yawaiad, Lyuuur yuyn ydad xaMmaldTupuml MakCaauaa
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JBUTraTeab AKOpHra KeiMma-kKeT KU110 IOpru3n peocCTaru Typ YNa-
HaAW Ba JABHUraTeJHUHI TOKH HOPru3vul BaKTUAA:

U—90
ratrytr, ’

IOprusuin peoCTaTHHHUHT KapUIMJIMLH 7, WYHAAH TaHaab onuHa-
nuKH, OyHIAa [ABHIaTeNHHHT IOPTH3HUI TOKH HOMHUHAA KHAMaTUAAH
1,5...2 mapranad optub KeTMacauru Kepak.

Jpurarennudr tesauru opra Oopran capu teckapn IIOK HuHr
KuiiMaTu OpTa Gopu6. fiIKOpb TOkM kamas Gopaau. Ly Guaan Gup-
raqvkina IOPrusulll pPesCTaTHHHHT KaplWJAMICMUM  HOAraya Oup Te-
KHC KaMalTHpUG, OXMPH KAaPIIMWAHK 3aHMKHUPAAH TYAA YHUKapuJAaOH.
Bynna skopaard TOK Y3HHMHT ABHrate]b VKWIAru Harpyskara, AbHA
KapUWHJIHK MOMEHTHra MOC KHAMAaTura spHillajii, sibHH
U5

rn+ry.q

Kapuuank MOMeHTH cudaTHAa 3/JEKTPOMArHHT TOPMO3 EkH GHPOH
Harpyskara HmJaéTrad resepatop OYAuuiM MyMKHH,

SAkopb TOKMHHUHT (OPMyJAaCHAaH [BUTrATEJIHHHT afJaHHULL Te3NH-
rHHY HpoAanoBYH (GOPMYJAHH OJHII MYMKHH, ABHH

"= U—lﬂ(rﬂ+ry_q)
c- P !
6y epAa c—MalIHHAHUHT KOHCTPYKTHB aoumuiicu; P — yiirorum TO-
ku [y = [; XOCu/] KH/ITaH MarHuT OKHMH.

KeTMa-keT ydroTHIUAN y3rapMac TOK [ABHraTeNHHUHT §3Hra Xoc
Xycycusitaapuaad 6upu, yHu caat nwaatud 6yamaiau. Yyuku ABu-
rateJb €aaT vwaarasaa €ku o3 Harpyaka OuadH MuAarasja sKopb
TOKH B3 MAarHuT OKHUMHM XaM 03 6¥au6 (uyHKu [y=/) ABUCAaT€NHHUHT
Te3aurd keckun optué ketaau (M =M, —~0; /5> 0; P> 0; n—>o0),
Byunah xoaar asurateab yuyH XaBgaH 6Yau0, AKOPHUHI MEXaHHUK
MyCTaxKaMJUIura 3apap etkasuiin MyMkuH. UlyHuur yuyH GyHaaih
ABHraTe/HM YKAary Harpy3xacH HOMHHaJAMAaH 209% nAaH Kam Oy.a-
MaraHjaruHa oprusuw tascusa 3TuJaaiad, lllynunraek, 6ynnaii nsu-
raTe/lapHH  peMeHb OpPKaJH
Harpysxka Ousan yJaaw xam
xaBu xucobaananu. lemak,
Harpyska OHPHUKTHPHIHLLH
2KaTTHK" MeXaHukasuéi Oyau-

10p

1y

IIH Kepak.
Kerma-ker yiiroTuuan >
JABUraTEAHUHT Te3NHTHHHU Y >

POCTJaAWIHY YHAFOTHIL TOKUHHU
(AbUK MArHUT OKHMH O HH)
€Ky aKopra 6epH/IaéTran Kyu-
JAaHHLIHK  Y3raptuil  6unas !
6axapuiu MyMKuH (2.52-pacm. a
a Ba 0). 2.52- pacu,
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BupuHYM X048 YAFOTHIN 4yJAFaMH POCTJOBYH PeOCTaT r, OGunJaan
wyHTAaHaau (2.52- pacm, a). ¥ xoaga YAFOTHII YYAFAMMAArH TOX
Ba MarHUT OKMMHM KaMmafu6, ABHTaTeJHHHI Te3JHUIH OpTalH.

flkopra Oepu/aéTraH KyuJaHWIUHM NacalTHpUIl yYyH y GHJaH
kerMa-keT 7 ... 10) nOFOHAIK POCT/IOBYH peOCTaT r, yaaHanu (2.52-
pacm, 6). Peoctataa man6a KyuJaHHIIMHHHT GMP KHCMH macaiu6
[ABHTaTe/HUHT Te3JHUTH KaMaalu. Bepuaran KyBBaTHUHr Oup KHCMH
peocratna 6edoiaa capd Ofaranu yuyw 6y ycya Temamau xuco6-
nauMaiau. TpamBaitnapiaa, 3/1eKkTpoBO3JapAa kynuHya 2...4 taraua
asuratenp wuwiaatunand. Kuuwk Ttesnukaapaa Oy Asurateanap ker-
Ma-KeT, KaTTa Te3/ uKJaapia 3ca napaanen yJaaHaiu.

JBuraTeqnuur adnaHvil AYHaJHWIHMHH Y3rapTdpuwl (peBepcJaall)
yuyH YHFOTHLI uyaramjapura €ku sKOpra KeJsaéTran CHMJapHHHT
ypHH/IapHHK aiMawTtHpuw Kudos. Arap man6anaH Keaaérran CHM-
JZPHUHT YPHHAADHHU a/IMAIUTHPCAK, MNBWUTATEJHUHT afijaHum HyHa-
JUIIK y3rapManiu.

JBHTaTe/IHHHT XYCYCHATAAPHHH aHUK/JAaUl Y4YH YHUHT Kyfuaard
XapaKTepHCTHKA/apH ONHHAMH.

1. Tawku éxu mesaux xapaxmepucmurxacu—manba xKyuJaHuwu
yarapmac O6yaranaa ABurateab aJaHWLl Te3JHTHHUHT AKODb TOKH-
ra GOFAMKJAMIMHM KypcaTaau, avuu U = const 6yaranma n = f(/).

JiBUraTteJIHUHT HArpyskacH OPTraHla AKOPAArd KyuyJ/aHWLI nacas-
AK Ba MAarHuT OKUMH OPTaAu (YYHKH AKOPb TOKH OpTaiu)}. Maruur
OKMMHMHHHI ODPTHIIM ABUrate b Te3JHTHHHUHT fHAAA Kamalullura ca-
6a6 6ynaan. Lynunr yuyn 6y XxapakTepucTHKa napaJJjen yHrOTHIL-
14 OBUraTe/HMHC XapakTepHCTHKACHra KaparaHga OHPMYHua ,IOM-
IIOK* XUco6aanaaH.

[BsurareHHHT TE3/NUK XapaKTepuUCTHKacuHM Harpy3ka 0,25 Puom
fad Gowsab oaull Kepak.

2 Hseuezamennuns uu xapaxmepucmurxarapy— MaHbéa KydaaHH-
wy y3rapMmac 6Y/araifa ABMUCaTeJHHHr aHNaHTHDYBYH MOMEHTH Ba
doiinann ui Ko3QPUUHUEHTHHHHT SKOPb TOKMra OOFJAMKAHTHWHK KYp-
cartaayn, abuu U = const 6Yaranna M = fi/,) Ba m = f(/,).

3. [suzamesnunz pocmaaus AAPIKMEPUCTMUKACIL — gy BA Ty
yarapyBuaH G6yaranaa ABuratesp afiJaHHW TE3NULHHUHT SAKOPb TO-
kura GOFJHMKJAHTCHHH KYpcaTand, ibHU ry— var Ba r, = var Oyaraunia

n=f(/;).

I, Mwan 6axapum TapTHOH

I. KeTma-ger yiFOTHWAY y3rapmac TOK ABHMaTeNHHMHI TY3HJH-
M BA MIUNAW ADUHUMNH OHAAH, WIYHHHTAEK KUCMJAapra aparuirat
HaMyHacH GuJaH TaHHLIK/IALM.

2. Ctenn 6uaaH TaHUWMG, JABUraTeJHUHr CXeMara KHpaaMran
KMCMJaapH Ba Ya4oB ac6obJapHHH aHHKAAI XaMAa ABHraTeNHWHT
nacnopTHAArH MabayMOTAap GHJAH TaHMIUHG yJapHH Xucoborra €3ub
Ky fuaagu.

3. 2.53- pacMjaaru a/JeKTp cxema HHFHJALHM,
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— -5 E\t
%

2.53- pacwm.

4, IOprusum peoCTaTHHHHT KAapWMHJKTH 3aHXHPra TyJa yJaHrau
X0JAa ABUTATEJNHH IOPru3uil. AjNaHuwl AYHAAHIIWHY GHANG KYHMID

Kepak.

5. Ilsuratennu peBepcaawud Gaxapub, cyHrpa GOwaaHFuY HY-
HaJMKIWHUra KeATHpUO Kyhusanu.

6. Isuratesnu asBaazan 0,25 Py Harpyska Guaan okaab (am-
nepmetp Oyfinua TeKIUHPHUNANM), YHHHT TEe3JHK Ba HII XapakTe-

PUCTHKANAPUHK OJMIL. YJAuYawAaH ONWHT@H MabayMmotaap 2.31- xan-
Bajra €3uJan.

LBuraTeHuHr Harpyakacu reHepatop Gy/arasja xaaBaagar 6ati.-
34 KaTTaAMKJap KyHAnaaruya xucobsananu:

www.ziyouz.com kutubxonasi

Pren= Ureu'lren; Pi na=Una'Il;
2.31- xanBas
Yauawnap Xucobaamaap
Jaurarens enepatop
pren Pln L P 28 Mzm
Uta ) n v, | 4
B A aha B A Bm Bm % Bm Hem
MHH
|
|
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Mren = Mo 4€06 KaGYJ KiACAK (XaKUKATAH XaM IWYHAAH), Myrp = 7° =

= —" Hy osaMH3,y Xoada M= ﬁi.
118 Pl.’lB
P213=P1}m‘71; M—955 HM

JBuraTte tiiHr Harpy3kacu 3Ne€KTPOMarHKT TOpMO3 Gyaranna yx-
AarH MOMEHT TOpMO3 LIKasnacH OYin4a aHUKJAHALM,
JlBurarear yKumaru KyBBaT P,,, KyHularuya aHuKJaHagH:

M.n
P = , BT_
2 18 9,55
P? IB
Ieurareanunr UK sca =22,

118
7. JlBurateqHWHr TE3JHTHHH pOCTAall (peocTaT/H) XapaKTepuc-

THKanapu ONHHAAH., DYHMHr yuyH QNBHraTeqHH YHroTHII 4yAFAMHHH
WYHTAOBYM KAPWHJIHK F, HH 3aHXupra Ttyaa yaal, kaut K, Hu
yaaidmu3. Harpyakann 0,25 Pioy naH Pyon raua ownpu6, 56 ta ux-
THEPHA HYKTaxap yuyH a4aul MabAyMOT/Iapi OJUHALH. Kapuwuanx
r. H4 KaMafdTupu6 §adawsap TaKpopJaHalM. Yavawpan onuran
Ma'le)'VIOTJ]ap 2.32- xanBsaara €3nsanu.

Kanntaap Ky, Ba K; HH axpaTu6, AKOpra KyuuMua Kapunk ry
HH yaab, aaaanru KuAiMaTaapaa 5 — 6 ta uxtuépuit HyKTaqap 6uaau
y/a4am MabAyMOT/A2pH OJHHALH.

Yauaw natuxanapu 2.32- xagsaara 83usanu.

2.32- wanBan
I, A
aita
r n —
K ! MHH
aita
r n, —
Ka MHI
afa
r n —
P 3 MHH

8. Butra rpadukia ABUraTeJHUHT Te3JuK (TaGHuil BA PECCTaTaH)
XapaKTepUCTHKaNapH KYpHuJaaldu.

9. Bowka rpadukaa ABHraTeNHHHI HMUIYH XapaKTEPHCTHKAJapH
n, M, w= (1)) xypunanu.

10. M 6yiimua xyaoca 6epujanu.

a) KeTMa-KeT YHAFOTHWIM ¥3rapMaC TOK JABHraTeqd XaKHAaa xa-
paKTepucTuka OGepuil;

0) ABHUTaTe/HW TE3NUTMHM POCT/AAll yCy /apH XaKuWaa MabJayMOT

6epnm;
B) ABMraTeJHHHT KYJJaHUII COXa/japH XaKuiaa MabayMoT Gepuil.
170
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¥Y3-y3unu Texwupuw yayn casonnap

1. Ketya-keT yitFOTHWI "M ABHIaTeAb WIYVITAM JDBHFaTe11aH KOHCTPYKTHB XM~
xaraad HMUMa O6unan Qapxranaau?

2 [euratenp mandara KaHaall yaanaan?

3. [purarenuun. alaaunw fyna nwu gaumail yaraptupuaanu?

4 Huwma yuyn xeTMa-keT yiiroTHway JBHrate HH Harpyska OnnaH Tacma op-
Ka.1i GUPHKTHPHG OFamaiian?

5. HHma yuyH ABUTATEeNHHHT TE3NHK XaPAKTEPHCTHKACH ,IOMWOK“ xncobaananu?

6. OBHrateannns ait auTHpyB4YH MOMEUTH IKOPb TOKHM 6uaan KaHNail 6OFnanran?

7. Kalicn nBurateana (wyHtaM éxu cepuec) M > M  ra spHmKw yuyn TOk
OyHnua KHUHK HAIrpyska 6yaanu?

8. Huma yuyH soprusuin wapourn oFup G6faran lopuTMalapaa (3aekrporpaiic-
nopTAa Ba KyTapMa KypHaMalapla) KeTMa-keT YiFOTHUIAM [BHraTeIHH Kyanaw
doitnaaH xucobrananu?

9. Lynrau €ku cepuec nABHraTelHHH: Kailcu OupuiaaH aBTOMOGHAbL CTapTEPH
yuyn doiaanaHunail Ba HMMa YUYYH?

10. Cepuecan aBHratenHuH. Te3NMCHHH Kanaail pocTaauwl MyMKHH?

oM

18- 1aGopaTopus MU

Y4 ®A3AJIM KUCKA TYTAWTHPHITCAH POTOPAH ACUHXPOH
ABUTCATEJHHUHI HII PEXXHMHWHHU TEKLUHPHII

I, Munp 6axapumnan makKcan

1. Yu ¢asaau Kucka TyTalITHPHUATAH POTOPAM ACHHXPOH IBHra-
TEJHWHT TY3W/HUIIHM Ba MIUJAL MPHHUMGH OHJI3H TAHWILMIL.

2. JleurateaHuHr Man6Gara yJaHanuraH 3JMeKTp cxemacH Guaau
6atadCHa TaHHILIKIL.

3. IlBuratenHuHr ysura xoc XyCycHAT/Iapd OMAaH TAHWMIMWI, Xa-
PAKTeDUCTHKAAADHHN OJHUII, YJAPHH KYPHMLI Ba aHAJW3 KHIHLL.

4, JIBuratesqHu IOPru3uliHH Ba peBepcJ/aulH¥ YPraHuil.

5. IOprusuw TOKHHWHT KaTTa 6YAHG, IOPFU3HLI MOMEHTHHHHT KH-
YUK Oyadw caGabaapuHu Ypravuu,

Il. Mwra oua Ha3dapuft Tylys4anap

ACHHXDOH MAalMHanap CaHOATAa acoCaH ABUraTeab Tapauia Ky.j-
JAaHanu. ¥ Kysraamac cTaTop Ba XapakaTJaaHyBYW poToplaaH uGopar
6yau06, XaBOAM KWUMK TUPKUI OuaaH axpaau6 Typaan. Cratop 4ya-
FaMu y4 aszaau Oyand, TAapMOK KyuJaHuInWra Kapdad ronnys €ku
yyO6ypuaK cxemana YyJaHWIlM MYMKHH. POTOPHMHI u4yJaramu YHuHr
nasjapura (KOHyCCHMOH apuguajap) CYHOK xoaja Kyiuaran anio-
MUHHM} CTepxeuaapaaH uoopar Oyaub, 6y CTEPKEHJAPHHHT UKKH
Y44 TOMOHMAAH aJIOMHHHH TrapAdlWl OGUJAH KHCKA TYTAWTUPHJCaH,
JBurateqHUHr HOMM XaM LIYHIAH KeJAWO YHKKaH.

ACHHXpDOH JBHMraTeqHHHI HUWJALIM aiNBHYBYM MACHUT Maiaoun
X0Aucacura acocnaHaan. ACHHXPOH [ABHIaTe€JHHHT CTaTOp YyJaFaMm.aa-
pH opKaau yu ¢asaau y3rapypuaH TOK YTranaa afJaHyBYd Mariut
MafinoHH xocua 6ynaau. By afinanyBuaH mariuT MafiJOHHUHHHI aiaa-
HHII YacToTacH (Te3/urd) 1, Man6a KydJaHHUIMHUHT yacroracd f ra
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Ba yu ¢asaiu CTaTOp 4YyJAFAMH XOCHJA KHJAraH Xy@Tt Kyrb.aap Couu
p ra GOFauK

60 =60_i~‘£’=3000 aia/Mun

6y epaa f,=50Tu, p=1.

AfinanyBuaH MarsHuT MaifOHHWHHHT Te3NHFrHHU (8KH aCMHXPOH IBH-
raTeJqHUHT CHHXPOH TE3/]MCH XaM JAeduJand) CTaTOp 4YyJ/ramJjapu Ba
Kyt KyTOJIapH COHMra OOFIMKJAWIHHH XKaABal KypHHHIOMAAZ Oepuiu
MY MKHH.

m — 4y ramjap COHH 3 6 9 12 15 18
p — KypT Kyr6Jap COHH 1 2 3 4 5 6
n, — aia/MHH 3000 1500 1000 750 600 500

Cuuxpon Tte3auk 6unan ainana€rrad afnaHyByaH MarHUT MaM-
JIOHH CTaTOp BA POTOP UYJFAMAADHHHHC YpaM/aapuHH KeCcub yTub,
yJaapia Terduwiuya y3uHAykuus Ba Y3apouuaykuust DIOK napusu
HHaykuusaaainan. By 3IOK sapHunr Tabcup 3TyBuM KuitMaT/apu:
cratopuuu. ¢dasza uyaramuia £, = 4,44 & - w,-P;
potopuxnr ¢asa uyiramuna £, = 4,4 &ky-f; - w, P,
6y epaa w, Ba w,—CTaTop Ba POTOP YYJFAMJADHHHHr ypamaap co-
HU; k, Ba k,— CcTaTOp B2 POTOPHUHI 4YJAFaM KO3(pduUHeHTH Xacob-
JAaHub, KuitMaTH 6upra sKuH Oyaaldu.

PoTtop uyJsramaapH KOHCTPYKTHB KHCKA TYTAWraHJWTH YUYH YH-
aan JIOK £, tabcupuiaan potop TokH [, yTa 6owaaian. A#aanys-
4aH MAarHuT MailIOHHHUHT POTOP TOKH OWsaH ¥32p0 TabCHPHAAH XO-
Ccu Oyarad 3NeKTPOMAarHUT aN/aHTHPYBYH MOMEHT POTODHH anaaHyB-
4yaH M4THUT MAaNAOHH HYHaJAMILAa XapakaTJjaHuwra MaxOyp 3talu.
AcuHxpoH gBHrarens POTOPHHHMHI ANJAHWIN TE3JHUFH A afinaHyBYaH
MarHuT ManAOHHHWUHI TE3JIHFH Ny AaH AOHMO KHYHK (aKC X0.1a po-
ropaa SOK nuaykuusaanmaian). ByHn aCHHXPOH ABUraTeJHUHI CHP-
nanuiin Aefnnanu, y gKydunaru dopmysa 6yiuya aHuKaaHaau:

S=0""
no

Ilsurateanu GOWNAHFHY IOPrH3MW nalTHAA (Y3HMHHHT THHY HHep-
uuack Oyivua porop |...2 ceKyHA Xxapakarcus Typaau) k=0,
S =1 6ysagn [IBuratenp caiT MWAATaHAA POTOPHUHT TE3JWTH aii-
JAHYBYaH MAFHHT MAHJOHHHUHI ARNEHHIU TEe3JHrura Aesapau fKHH
6y.an6, cupnanuw XaM Hoara aKuH 6yJaaan., Homuuan Harpyska Ou-
JaH UmAa€Tran acCHHXPOH JABUraTeNJapHHHI HOMHHAJA CHPHAHULLH
3...5% Huu (éxku 0,03..,0,05) Tawkus 31a4H. [BUraTeAHWHT KYB-
BaTH OPTraH Capd CHPHNAHMLIHHAT KuiiMaTH opta 6opaau. PoTop To-
KHHHHT 4acTOTaCH CHPNAHWILI TEAJHUIH fg= g — N Fa GorauK 6yJu6,
fa=F-S. ¥ xonna ainanaérran poropaaru IIOK Eps= £,-S nsu-
rateab joprusuaaérran naitgaru IOK Hudr 3,..5% MHH Tallkua
STalH.
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DIOK E, tancupupan poropaa xocHa Oyaran tok OM KOHyHura
GHHOaH:

Egs _ E.S
- *
Vit Vortaes

6y epnra r,—poTOD 3aHXHUPHHUHT aKTHB Kapiuuauru, Om; Xos — po-
TOP 34HAKUPHHUHT HHAYKTHB Kapwuauru, Om;

Xos = w,Ly = 2af,L,-S = x,-S.

Mdbonanapaan KkypuHagMKH J[BuUTaTeJHH OGOLINAHFHY (OPTH3KUI
naiTHAA POTOPUHUHT Te3aurn n=0 6yau6, cupnauuir S=1 6yarau-
Aa poropaaru Tok uacroracd, JOK Ba porop TOkH y3napHHHMHT MaK-
cumal Kulimariapura spuwann. Portop apnawa 6owaab, Te3aUTH
OpTraH capu 6y kaTTanuKJap Kamasi 60pagu Ba Harpy3ka HOMuHaJjra
eTraHna yaap y3 HOMHHAA KHiiMaT/apura 3pHIIaaH.

Kucka TyTtawran poTOpAM aCHHXPOH ABUraTeaapAa pru3ui
TOKH HOMMHAJ TOKAaH &...7 Mapra kartra Oysnaau. Byunai katra
IOpPTH3ULI TOKHW TApMOK KYuUJAaHWWHHKM nacafumura ca6ab 6ynann.

[JyHUHr yYyH KaTTa KyBBATAM KHCKA TYTalUraH pPOTOPAM aCHH-
XPOH [ABHraTe/JHH IOPTU3HII NaiTHAa IOPrusulll TOKHHH KaMaiTHUDPHO,
TAPMOK KYUJNAHUIWHHA KeCKHH Y2rapuwinHi (nacalMiUWHH) KaMmaihtu-
pamuraH MaxcyC Ioprusduwl cxevaJgapugau dofinanaunaanu. Asro-
TpanchopMaTop €paaMuaa IOPru3ubl Ba CTaTOp YY/AFaMJApHHH ,Yyu-
6ypuaxk“ jpaH ,0aRy3* ra yTKas3u6 OPru3uill CxemManapH MaBXYA.
Knuuk Ba ypra KyBBAaT/AM NBHI8TENJIADHH 3JIEKTP TAPMOFUra 6eBOCH-
Ta yJaad pru3uaans.

Jsuratesuunr afiaanumw AYHaIMIIWHM Y3rapTHPUII YYVH aija-
HYBYaH MArHUT MafilOHWHUHT afinaHull MYHAJIHLIHHK Y3rapTupuul
kepak. ByHHHr ydyw cTaTopHuHr yurta ¢pasa cCHMJApHAaH HCTaraw
HKKMTACHHUHT MaH0ara yJNaHaidraH ¥PUHJapUHH anMawTHPHIL Kudos.

Potopaa xocun 6§araH 3]1eKTPOMarHUT MOMEHT MarHuT OKHUMH
® Ba poTOp TOKH [, OPKa/K aHHKJIAHALM:

M=c, -®.I;-cos},,

lz=

6y epaa ¢, — NBUraTeHHHr KOHCTPYKTHB AOMMHHCH; Iyy=1,X
Xcos $, — pOTOpD TOKHHHHI aKTHB TaLUKUJA 3TYBUYHCH; COS ¢, — pOTOP-
naru IIOK 6unan Tok opacuparu cusxuiu 6ypuard. Arap cos ¢, =
=——1% ___ 5KauAWTHHH BA MarHuT oMy P HUHT KUAMATHHH

Vr§+‘x§ . 82
cratopaaru JIOK ndonacunan Ba poTop TOKHHH Xucobra oJcak, Mab-
JAYM Y3rapTHUIIADAAH CYHC 3JEKTPOMArHHUT AaRJaHTHPYBYH MOMEHT-
HUHI MaH0a KyulaHMUWMHKHT Y3rapuwiura yTa CesrHpJAHTMHH HGPO«
JaJoOBUKH HATHXABUA (POPMYJAHH OJMII MYMKHH, ABHH

.S
M=c¢c. U3 L2222
[4 U] r22+x§.sl

173,

www.ziyouz.com kutubxonasi



[lyHUHT yuyH ABHraT€/NHH WIIATHIN MaH0a KYUJBHHLIHHHWHT ¥3-
rapuiy £5% HW TAIUKUA STraHfa pyxcaTt 3THAMWHK MyMKudH. Cano-
at kyeBatd 0,6 kBt nau 1000 kBr raua 6ysran A2 Ba AO2 (A0JI2)
TWTIWAATY ATOHA CEPUANM KHCKA TyTaluraH POTOPJH aCHHXPOH ABH-
rateqJapHyu HuAab 4UKapi aH.

1975 fiunnan 6owaab kyssaTu 0,06 kBT nau 10 400 xBrraua 6ya-
raiu suru 4A (4AH) cepusau yu dasanum Kucka TyTawrad poTOpAH
aCHHXPOH ABUraTeasap KyansaHa OGOLIJAHAM.

AcHHXPOH ABUraTe/HHHr HII XapaKTepPUCTHKANapH Man6a Kyuna-
sy U, Ba uyactotacu f, ¥srapmac GyaraHza JABuWraTeJNHuHr apjaa-
HUW Te3aurH n, cupnanuiy S, afnanrupysun mMomeHtu—M, OPHUK —
7, KyBBaT k03dduuuenTH cose¢ Ba CTaTop TOKM [, JIADHHHT ABuMra-
TeaAb YKuaaru ¢Qoinaau gKyssat P, ra OGOFAMKAUFHHH HOAANTOBYH
SrpH 9W3¥KnapaaH ubopar.

1. Jipurartear afiJlaHull Te3AUTHMHUHT GOfifann KyBBatra GOFJUK-
JWUFH XxapakrepucThkacu n = f(P,) €xu s = f(P,). Acunxpon apura-
TeJnap CaAT HMIJALIAAH TO HOMHHAJN HarpysKarauya OK/4aHrauaa
Te3JUru xypaa o3 yarapaau. LUyHunr yuyn 6y mBuraTe/iHU TE3JHK
XapaKTepuCTHKAcH ,KaTTUK“ XHCOOGJaHraH ABufaTe sap ToHdacura
KUPHUTHU MYMKHH.

Cupnawdir QopMynsacuaad [ABHTETEJHWHT a@JaHULL Te3JHI MHH

aHuKa0BYH udoaanu €3ull MyMKHH, SABHH n=n0(l—s)=§25(l-s).
P

JleMax, ABHUTaTeNHUHT Te3JUruHu Xydr xyTr6Jap COHHHM Ba MaHOa-
HUHT YacToTaCuHW ¥3rapTupud Gourkapuiu Mymkus, XKyt gyrbaap
COHH Y3rapTupuanb GOWKApUATaHAAa ABHraTeNHWHI TE€3JIUTH MOFOHa-
Ay y3rapagu. CaHOaT BeHTU/AATOPNAPHWHT Ba METANNHM KaliTa nili-
JOBYH CTAHOK/JAPHUHT IOPUTMANApPH YUYyH HMKKH B3 y4 MNOFOHAAH,
AbHY KYO Te3/NUKJAW ABWratesapHu uwjaab yumKapaid.

JlBufaTeHUHT Te3NUFHHU YacTOTaBHit OGCLIKAPULI YCYJaH YHH Oup
TEKHWC Ba KEHr JOHMpaja y3rapTupuil WMMKOHWHM Gepaan. AmMmo 6y
yCya MAaxCyc 4acTOTa ¥3rapTruy KypuaMmaHnu Tanab 3Taiu.

2. AhnagTHpyBuM MOMEHTHUHT (Ofilany KyBBaTra OGOFJAHKJIHK
xapakrepuctukach M = f(P,). MomenTud Kyhuaaru ¢opmyaa Gyin-
ya xucobnam MyMKHH:

M=975% (kTwm) = 955022 (Hw),
n n
6y epaa P,—npurateas ykuaaru ¢oiaanu gyssat («BT).
3. Hsurateas PUK uvunr doinaan Kyssatra GOFJIUKAMTH Xapax-

TepycTHKacu 7 = f(Py).
Acunxpou apurareanunr ®UK xyhuaaruya aHugaanaau:

J— Py
TP Pt Yap
6y epra EAP— ABHrareajaru 6apua KyeBarT uUCpOdrapyuAvKAapH-
HHUHT HAHUFHHAMCH.

EAP=AP

uyaI,

+AP,, + AP, + AP

.
mex'
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6y epaa AP, AP, — CTaTop Ba POTOp UY/JFAMIAPHHHHT KH3HIIH-
ra capdp Oyaran KysBaT ucpodrapuuaukaapd. Harpyskara 6oraug
6y.randaan y3arapyBuad xucobnananau. AP;; APyex — CTaTOPHUHT ny-
JaT y3arugary Ba MeXaHHK KyBBAaT ucpodrapuuaukaapu. By ucpod-
rapuyHJaWKaap Harpyskara 6orauK 6yaAMafi AouMuil xucodaanaau (po-
TOPHUKT NYAAT ¥3aruAard KyBBAT HCPO(H omaTAa XHCOOra OAuH-
Mmaian).

Acuuxpon asuraresnapuusir ®UK 0,7...0,94 atpopunsa 6yaub,
KyBBaTH karta ABurateanapauur ®HUK xam okopu 6y1aau. Harpys-
ka 0,3 nan 10 1,2 Py raua 6yaranna pBuratenuuur PHUK kam ¥3-
rapaid. By sHepreTHk HyKTau Hasapaau Kyaa#d xuncob/anaav. Mas-
kyp saboparopus vwuaa PHUK xyhuaaruua anugaanagu:

P
N = 2. 100%-
P,

4. Kyssar ko3bbuunentiuunr $oifasu KysBatra OOFAUKAHTH
XapakTepucTHKacH cos 9 = f(P,). ACHHXPOH JaBurate.b MaHOanaH
UCTebMON KUNAETTAH 3HepPruacHHu (pakaT GoiAasu MeXaHHK HIra Ba
Yyy/JFaMJAPHUHT KW3ulinra capg. avad, WyHHHTOEK, YHHHT OHp KHC-
MHHH MALIMHAHMHT MarHWUT MaifOHMAA AaBPHil paBuilfa Tynaadau:

Py P, 1
COS p=—-= = s
S VP @r  VI+ QPP

Masuyp nabopatopusa HwWIMAA ABWUraTEAHHHT KYBBET KO3I(QdHuUueH-
TH YA40B ac606aapuHUHT KYypcaTdwd OFilH4a aHUKAaRamu:

P,
3-Ug-lp
JlBuratean caaT MiUaraHna yHWHr KyBBaT KO3(pQVUHEHTH COS®P =
=0,08...0,015 6yan6, HOMHHan Harpyska OMJAH ulIAaraHaa 3ca
cos9=0,75...0,95 6ynanu. Harpysxa k§ynafiumu OuiaH aKTus
KyBBaT opra Gopaau. PeakTuB KyBBaT 3ca y3rapMaiAu, YYyHKH MaH-
6a KYYNAHWUIMHUHT V3rapmac aMnIuTyfdacHjia MarCHuT OKHMH XaMm,

y3rapmac 6yaaau. Hucoar % ABUFaTeJIHUHT IOKJAHHWHUra OOFAHK

1
AeMaK, acHHXPOH [IBUCATE/JHWHT KyBBAaT kK03b¢HUUEHTH IOKOpH OY-

JHWH YYYH YHHHT TY/a IOKJAAHUIIM MYXHM axamusTra 3ra.

5. CraTop TOKHHHMHC (O#Jau KyBBaTra GOFNMKJHMIM XapaKTepuce
THkacu I/, = f(P,).

JBuraTeqHuur nyaar ysaruja (MaruuT 3aHKHPUAA) XaBOHH THP-
KWIAap OyAraHH YyuyH, CTaTop TOKWHWUHT MabJayM KHCMH PeaKTuB
TOK TalUKUJA 3TYBYHCHAAH ubopaT. IBHraTteab caaT HIIAAraHaa CTa-
TOp TOKH HOMHHaJA TokHuHT 0,25 ... 0,4 KHCMHHM TAlIKUJ 3TafH.

Maskyp sna6opaTopus HWIKAA ABUraTeAHUHr HArpy3KacH KHAHG
napasjen yRFOTHILAM Y3rapmMac TOK reHepaTopH oJuHras. ['enepa-
TOpHUHT PUK xapakTepucTHKACH Mrey = f(Prey) 646, GYHHHT épaa-

MHaa ABMraTeNHHHr YKugaru dofifain Kyesar P, — =%

cos p =

aHHKAA~
Tren
Hajgu,
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Il. Mwiuu Gakapuim TapTHOH

1. Yu dasasu Kucka TyTaliraH POTOPJAH aCHHXPOH ABHUTATENHHHT
TY3WAdWIKM BA KUCMJApra axpaTH/arad HamMyHacH OWJaH TaHu-
WKL,

2 Crena GunaH TaHMWHO, ABUraTesb TeHEPaTOPHUHT CXeMacura
Kupaguran 0apya Kucwmaapu OWaaH TaHuiiWwW, Mawwuuanuur nacnop-
THna OepHAraH wmabAyMot/ap Ouaan TauuumHuG, yaapHu gadTapra
€3u0 KVAKILI, CTEHAHUHr CXemacH 2.54- pacMaa KypcaTHJTaH.

3. Awpatkuy /7 —-2 H4 yaad §a4oB ac606aapHHM ABHTATEJAHHHT
10pru-<Hll TOKHJAAH BaKTHHYE Myx0dasa KHaaMHu3.

4. 'enepaTOpPHUHI HArpy3kKacH y.,aHMaras xoJza (axpatruy //—3
y3uaTaH), ABWTateaHu axpatkuy //—| épnamuna mauGara ysa6 iop-
ru3n. AMnepMeTp 10prusvil TOKHHMHT TabCHPHAAH MyXodasa KH-
JUHTaH Oyaca xam 6apubup ABMraTeNHd OPrH3HWm NadTHIA amnep-
MeTp CTPeNKACHHMHT OFWLUMra 3bTH60p Gepuur. [lBurarennb prusub
w6opuaraHaad 5...6 cekyHa yTraspad cyar, axpatruy [7—2 uu
y3u6, YauauiiapHu Gaxapuil MyMKuH. Awparruy /7—3 uu yaa6 re-
HepaTopHUHr 1y OHaaH OUpraJdkAa ABHMATEJHHHT HArpy3KacHHH
64p Texuc opTTHpa 6opuaaau. 6...7 T4 HXxTHEPUA HYKTa/nap yuyH
yauamaapuu 6axapum A03uM. YAYaLIZAH OJAMHTAH MAabAyMOTAAp
2.33- manBaara €3uaanu.

5. ¥auaw Ba xucobaam HaTHxaAapd SyiiMua GMTTa KOOpAMHATA-
JAa ABMraTeJHHHI WU XaPAaKTepUCTHKAJIAPH KYypuaaiH. JlBuratenHHHT
ailaHMLInap COHM TaxoreHeparop €pAaMHuia yadaHalH.

7 22 )
/1-1 p 12
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233-xanmaa

Y avawaap XHeoOaaw nap
Tenepatop Jlsuratean
] f U U ] p n PreH Plna P?na M ') S cose
y r ¢ o [
afin
A A B B A Bm i Bm | Bm | Bm Hwu % % -

Kanpanna Pry=U (I 4 1,), Br;

P1na=3'P¢nm Br;
Pzna ="P2 ='Preu/"lrem BT;

"ha=P_,""'1(X). %0

1ap

6. Ilsurateara yu ¢asaau astorpaHchopmatop EKH peocTaTt Ep-
NaMHAa NAcafTUPH/raH KyuJaHHw 6epu6, AbHH axpatkuuy [7—I] uu
6owKa XoAaTra YTKasub 4-nyHKTAArH Ya4alljapHH Takpopaab, OJHH-
ras masaymotaap 2. 34-xansanra €3nsnanu.

234-xansan

Yavawaap XucoGaawaap
Fenepatop Hsurateas
Preu Nren p?n M $
1 ly Ur Ud’ I° P° n
Ala B | B [ A |Br |2 mr % Br H.u %
12—6080 177
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7. 2. 34- xameannarud MabaAyMoT/iap Gyiuua ABHraTeara macafTH-
pHArad Ky4/aaHuul TabCHP ITTUPHUATAHAArH MEXaHWK XapaKTepHCTH-
Kacu n=f(M) Kypunain. Ana wy rpadukaa ABHratesra HOMHHAA
Kyurandw Gepuiranpark (2. 33-xaxsanjard MabayMmMoTaap 6yiuua)
MeXaHHK XapPaKTEePHUCTHKACH XaM KYypHJadu.

8. Mm 6yiinga xysoca GepuJaanu:

a) ABuraTenb TE3NHTHMHHUHI §3rapuild XaKHia;

6) Mau6a Kyu/JaHHWHUHHHT TABCHPH XaKWIAa;

B) KYBBAT KO3PQPHIUHEHTH COSP HHHI [ABHUrATEJHUHI IOKJIAHHUIUra
OOFJIMKAHTH XaKuiaa.

r) KMCKa TyTawraH pPOTOPJAH ACHHXPOH JBHraTeJHUHI a(3aANUrH
BA KaMUYUAHKAAPH XaKuAa.

Va-y3uun Texmupum yuyH caBoalap

1. Yu dasann KucKa TyTawraH poTopad aCHHXPOH ABMraTENHHHT TY3HJMILH Ba
MDA NPHHUNNUHA OaéH ITHHT.

2. Acunxpod 1Buratensb ne6 KaHnad asurateara adtunaau? POTOpPHHHF CHp-
NaHWWH HWMaA?

3. ACHHXpOH JABUraTeiHWHr aWJAHTAPYBUM MOMEHTH KaHuaall kaTTagsHknapra
60FanK?

4. IOprusnwt ToKMHHHAr KatTa 6§¥aH6, I0PrU3HLl MOMEHTHHHHT KMYHK GYMHIWHHK
TYLWYHTHPHS GepHHI.

5. ACHHXPOH ABHIaTeNJAPHHHT Te3n1HKkJAApUHM COWKaPUIUHWHT KaHaail ycylina-
pH 6op?

6. Huva yuyH KHcKa TYTaWTHPHAraH POTOPJN ACHHXPOH JBHraTeRHHUHI Te3JH-
THHH (owWwKapULl KBiWH,

7. JdBvraTeJHu peBepcaaul Kanunan Gamapuaann?

8. Huwa yuyw aBuratesHUHT KyspaT ko3PbHUHEHTH COSP YHHHr YKHAArH Me-
XaHHWK Harpy3kara GOFAHK?

9. Ctarop uyaramIapunu loaays €xu yubypuak cxemasa yrawl Kaujad TaHia-
nagu?

19- naGopaTopusi HIUH

$®A3A POTOPJIH Y4 ®A3AAH ACHHXPOH ABUIATEJHUHC HII
PEXXUMHHH TEKUOIUPHULI

I. Mwuu GaxapHwaan makcan

1. ®asa poropau yd4 asand acCMHXPOH JBHTMATEJHHHT TY3UAHIIH
Ba HulaWl TPUHUHNK OWUNAH TAHHIIWMII.

2. iBuratenuunr Maubara yaaHaaurad 3M€KTP CXeMmMacH OuJ/aH
6aTaCua TaHHLWHKLIL.

3. [lBuraTe/HUHr J3ura XoC XyCyCHATIApH OGH/IaH TaHMLIKLI, HUI
XapaKTePUCTHKAJAPHHH OJHI, YHH KYPHIU Ba aHAJH3 KHAHUI.

4. Jlsurate/iHH OPrusHUIHK Ba peBepC/]aUlHH §praHui.

5. IOprusuin TOKHHHHT KHYMK 6YAHOG, OPrU3vlWl MOMEHTHHHUHT
KatTa 6yaum ca6aGaapuHu YPpranuul.

II. Miira ona Hazapuil Tymynyanaap

AcuHXpoH ABMraTeJHUHr HULTaul npUHUMNU 18-1a60paToOpUs HHIK-
Aa 6aéu stuarad. Pasa poTOpAH ACUHXPOH ABHraTENb KUCKA TyTaul-
TUPH/AFAH POTOPJH ABHraTe/[daH POTOPHHWHI Tysuauwa Gunaad ¢apy
178
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7
—alnida.

*zmma

2 .55- pacm,

gunanu. daszaan porop xaauuauru 0,35...0,5 MM Gyarax asexTpo-
TeXHWK NyAaT TyHyKa (M/JacTHHKA) /AapAaH IUTAMNJIAHHG HHUrHJara‘
uuauuapias ubopar. Craropnarn kabu pOTOPHHHT XaM masjaapura
yu ¢asand uyaram KOAAAWTHPUATaH. POTOD uyJFaMaapu 1041y3
cxemaja yJaaHaau. Xap 6up ¢dasauunr Oow yuaapH YKAAH H30A9IHSA
KHJAHHTAH yYTd MUC KOHTaKT Xa/Kajaapra OUPHKTHpusara€. Muc xan-
Kanap 4yTkanap opkaau yu ¢asaau opruauil peocraty 6uaaH 6u-
pHkTHPHATaH (2.55-pacm). IOprusuw peocraTHHHHr Ba3HdacH GUDHH-
YUAAH I0PFU3HIW TOKHHU [,=(2,5+3,5) /o, rada xamMaiTHpull (KucKa
TyTawWraH POTOP.iM aCHHXPOH ABurateanapaa aca [,=(5=7) [y, 340).
Jlapxakukar, lopra3ull nafiTuaa poToOpAard TOK:

Ey-S

b= — 2o
'l/(r2+r.°p)2+x,2_,-82

6§/ u0 10Pru3nUl KapWHAMIH OMJ3aH ueKAaHraH.

MkKkuHYMAaH IOprusnIll PeOCTATHHHHr Ba3udacH IOPru3uil MOMEH-
THHH MaKCHMYMraua OWHpHIL, YYHKH COSY, Ba POTOpIArd aKTiHB TOK
OpTanH, ABHHH

€os q;;= T2+ Top ; M= cl-q)-I;-COS q);
V (rtriop)i+ x50 83
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lIOkopuparu 6apua wudonanapra cupnanuw S =1 ne6 Kabyn Kuau-
Hanu.

S="Totle
X3

IOprusum MoMeHTH KaTTa Oyarauunad ¢asa poTOpAH aCHHXPOH
ABHrateab Harpysxa OWJaaH IOPrusuill Kepak 6yarad (MapkasaaH Kou-
Ma Hacocsap, KoMmnpeccopaap, JAudTaap, KpaH ABHrareasapd Ba X.)
MeXaHH3M/JapaAa KyJaJaaHanu.

dasa poTtopau Ba KHCKAa TyTaluraH pOTOPJHM AaCHHXPOH ABHraTes-
JApHUHT POTOpJAApH Wil BaKTHAA 6epK KOKTYp XOCHJ Kuaainu. Pakar
(hasa poTOpsM aCHHXPOH ABHraTe/b POTOPHHHHI 4y ramu 6u/laH Ker-
Ma-KeT KVIIHMYa KaplIWAKK (peocTar) yJab, VHUHC aKTHB (3XTHEXK
6y/aca MHAYKTHB) KApIUHJAWUTHHK Y3rapTHUpHII MYMKHH OyJaca, KHCKa
TYTalraH POTOPJH ACHHXDPOH ABHrartena OyHnal UMKOHUAT HYK.

JlBuratesb POTOPUHHUHT alJlaHUII AYHAJHLIMHM Y3rapTUPHLI YdyH
aiJaHyBdaH MACHWT MaWJAOHWUHWHC aiJaHHw HYHAAMUWHKHK {3rapTu-
PHIl Kepak. DyHHMHr ydyH CTaTOpHHHr yuTa ¢asa cuMm/JIapuiaH HCTa-
raH MKKUTACHHUHT MaH6ara yJAaHaAWTad YpPHHJIADHHH aAMaWTHPULI
Kudos.

JlBHraTesIHUHI HII XapaKTepPUCTHKACH —MaH62 ky4JaHHIUK Ba 4ac-
TOTacH yarapMac Oyaraiia HMCTebMOA KUAMHAETraH KyBseat /f;, TOK
1,, aiinantupyBun MomeHT M, cupnaHuw S, ailsianuiugap CcoHu #,
®UK 7, KysBaT K03(PUUHEHTH COS ¢ HHHI JABHrare b yKkuaaru ¢od-
Aajv KyBBaT P, ra GOFIMKJAMCHHM H(OAAIOBYM 3rpH YU3HKJapAaH
ubopar, AbHU:

U, =const, f=const 6yarauna Py, I;, M, S, n, , coso = f(P,).

Ieuraresra Harpyska cudartuaa aBuratesb YKH 6MJaH MeXaHUK
6OF/aHrad napajjesa YHFOTHW/M y3rapMac TOK reHepatopunas doi-
AajaHunanu. [eHepaTOPHHUHr HArPy3sKacHHH §3rapTUPUII HArpyska
KapIWHJUTd 7, MHKAOPHHH, IUYHHUHTJEK, TEHePaTOPHUHT YHRFOTHUIL
SaHXMPHAATH YHFOTHII PeOCTaTH €plamuia YHRFOTHW TOKWHH y3rap-
THpum 6uJaH GaxKapuaanH.

Feneparopuunr ®HMK xapakrepuctukacu 7., = f(P,.,) faH nBu-
raTeJHUHr YKuaard ¢ofimasn KysBar P, (6y reHepaTOPHHHT HCTeb=
MOJ KHJA3JHI8H KYBBaTH Py, I8 TEHr) aHHKJAAHAAH:

P, Ut
Py = Piren = = .

Nren Tren

IN. Hmuu Gamapum TapTHOH

1. ®asa poTOpP.M AaCHHXPOH JABHUTaTEAHHHT TY3W/HLIM Ba HINJANI
NpHHUKUNK GHJ3H, WYHWHTAEK, KHCMJApra aXxpaTHJraH HaMyHach Ou-
J8H TAHUIWAIH.

2. Crenn 6uaaH TaHWWHO, ABUTaTeNb—reHEPAaTODHHHI CXEMacura
Kupanuran 6apuya KMCMJAAapH Ba Y¥A40B ac600sapuHM aHUKJIaW XamAaa
arperdTHUHr MacnopTHOAr# MabAyMOT/Aap OHAaH TAHMIIKG, YJAPHH
xucodoTra €3ub KyHuaamu.

3. 2. b5- pacMaaru 3JexTp cxeMma HAUFMAalH.
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4, 'eHepaTOPHUHI HAI'Py3kaCH YyJaHMaraH xosala (axparkuy [,
y3waran) asuratens toprusunand. [Oprusuiigan aeBasi OPrusui
PEOCTATHHHHI AaCTaru CaaT uwJjaaw xoJaruaa (l-moFoHama) TypraH-
JUTUra Ba POTOP 33HXHUPHHMHT 2MPATH/ArAHHra HUIOHY XOCHA KH-
aunr. Ulyunan cYHr MarHutad oprusruy /1, HU yaal, 1Oprusuul
peoctaTMHHHr aacraru (0. p.) Il xonatra yTkasuaaau. [lsuratenp
afinana 6owaafav. YHUHr Tesauru opta 60oprad capu (5...8 cexkyHAa
IaBoMuAa) oprusuil peoctaTuHuHr pacraruuu Il Ba IV xonataapra
YTKa3H/ICHH.

5. DHIW NBMUTaTeJHHHT HIU XapaKTePHCTHKaCu OJHHaiH. BDynuur
yuyH [, awpatkuy épaaMnaa TreHepaTOPHHMHT HAarpys3kaCuHu y.a6,
YHH HOMHHA7 MUKAOpWraua lokjaaHaau. MxTuépu#t tauaaurau 6...7
Ta HYKTaJap YUuyH yJ4aw MabayMoTJapuHH o0aub, yHu 2, 35-wan-
Ba/ara €3uJaau

2.35-xanBaa

! Yasawaap l Xuco6nawaap I

1enepatop
U, I Pq) n -——I Pren P, P, M 7 €0 s¢ S
UFEH red
B | a tem |2 | B | A | Bu|Bm | Bm |Hu | % - %
MHH

JKaapaspary alipuM KaTTagdK/aAap Ky#WHaarHya aHuk/aAaHaau:
Pren = Usen- lrey—reHepaTopsuur KyBsatu, B,

P

Py, = —T Goraauuwl M, ¢y=[(P ¢ ) HUHT IpadUrHAaH aHUKJIAHALHTAH'
Tren

ABUrate]b YKuparu KysBsar, BT,

P, =3P, -~ vanbanan UCTEBMOA KHAHHAAMIAH Y4 ¢)as3aau KyBBar,.
Br;
M=9552 H.y arap P, Bm na 6yaca;
n

nog—n

n=:—°.100%; cosg=—11—; §="0=" .100%.

1 v 3U, o

6. Porop 3aHXHpHAArH I0PrU3NLl (PeOCTAT) KapWHAHTH Iop HHHL
TYp/JH KHAMarnapuaa ABHTaTeJHUHT CyHbHi (peocrar) n=f(M) xa-
paKkTepHCTHKaJapu OJHMHAAH.

JlBuratesb MeXaHWK XapaKTePHCTHKACHHUHI MU KHCMH CHPIaHHLI:
S=0 nan S<Sy, raua 6yaran opa/jugiaaru 3rpd YH3HK XHCOOJaHa--
AH. Drpy YU3HKHUHT 6y KUCMHM yuyH Gorsanuwml M = f(S) uusugau-
ANp.

ACHHXpOH ABHraTeJHMHr TaOWHH Ba CYHBHR XapaKTepPHCTHKAJApH.
YuyH Ky#uaary udonanap ymMmyMufi xucobaaHanu:

B 1 fg+f

M= cU?. _—r,_ S n= ( —_—— X ).
1 (ra + ’.K)g_i_xés, s| n nD l Cl ra M
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Mexanuk xapaxTepucTHKA-

/I=/70
CHHHM KYpHII yuyH OHTTA Ml
il HYKTACHHUHT OYauwu kudos,
o MKkkun4u HyKTa ABHraren-
ot HWHT CHHXDOH TE3JIMTHTa TYF-

‘0 0o pH Keaanu (2.56-pacMm) Ba Gy
HyKTana Ttabumi Ba CYHBUH
XapaKTepUCTHKANAp KecCHiua-
Au. PoTop 3aHxupunard kap-
] muaukaap karra Oyaranaa
CYHBHUIl XapakTepucTHka Grp=

MyHYa OMWOK 6yaanu.
2.56- pacm. XapakTepHCcTHKaNapHHU
OJIHII YUyH IOprusHll peoc-
TATHHUHT  TYpJAM XO0JaTN3apula [BHTaTeJNb YKWiaru KyBBATHH Oup
XU/ cakJall Kepak. YJYyaluiaH OJHHraH MabayMoTaap 2.36- :xanpaJ-

ra €suaanu.

—
S

2.36-wanBaan

Yavawaap Xucobaawnap
[Oprusnm peocTATHHUKT Uie L. n o L P, M
POCTA3N NOFOHANAPH
ana afa
B A —_— — Br Br H.m
MHH YT

II

I

v

7. Yauaw Ba xucobaa HaTHXKAAApH 6YiiHua GUTTA YU3Mana ABHra-
TeJHUHT KII XapaKTepPUCTHKACH, a/n0XMAa 4u3vaaa 3ca Tabuuit Ba
CYHDHII XapaKTepHCTHKACH KyPHJAalH (oprusuin peocratuiuur IV no-
FOHAaCH y4yH Mabaymoraap 2.35- xansajiaH OJHHAAH).

8. Mw 6y#nua xynoca Gepunanu:

a) pru3ull peoCTaTHHHHT aXaMHUATH XaKHAa,

6) Te3JMKHM pOCTAall XaKWAA;

B) COS¥ Ba 7 HUHT [ABHUrare/HH OKAAHUILMra OOTJMKJAUCH XaKHia;

T) (asa poTopAM aCHHXPOH ABMraTeANapHH KaHaali Xoanapaa Ky.-
J3W AXWH 3KAHAHIH X4aKknAA.
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Ya-yaunu TeKmupHw yuyd caBoniap

|. ¢asa pOTOpPAH aCHHXPOH ABHMFATENHWHT TY3UIHWIVM Ba HIJAW NPHHLWAWHU
6a€H THHT.

2. KOprusHil peocTaTHHUHT AXaMHATH. YHHUHr JABHraTeJHH [OPrU3HI TOKH Ba
MOMEHTHTa TabCHPH HHManau nbopart?

3. POTOpHHHI CHpNAavHWH HUMA Ba ABHraTelnh MIIAramsa y HUMara TeHr?

4, ACHHXPOH JIBHraTeAlHHT 3JeKTPOMAarHHT MOMEHTHHHHI KATTaAHIM HUManapra
€oF.IMK?

5. ®asa poTOPIN aCHHXPOH IBHIATENHH IOPrU3HII TapTHOM KaHjaai?

6. Jpurateanu pepepcaawl Kanaait 6amapuaanu?

7. Kauaail cupnanvnapnra ABMraTtelHH OpTHKYA IOKJAaHHWAAPAAH Ba TYXTab
KO-HWHAAH XaBOTHP Gf.mall uwaaruil MYMKHH?

3. [BUratenHHHr cyHbHil MEXaHHK XapakTepUCTHKAacH Tabuuiicura mnucbatau
Kail.iall »oHJauwraH?

9. IMacnoptuaa vkku xua 220/380 B xyusaunur k¥pcaTHAraH jIBHIareNHUHI CTa~-
TOp YyJAFaMaJpUHH 10J4y3 €KH yubypyak Cxemana yJjaw HWUManapra €Corawk?

10. AK 2 51-4 tTMnuaaru acMHXPOH ABHMraTeIHHHr O6elrmiaHMmUAarn paxaM Ba
Xapdaap HuManu Guagvpann Ba 6yHnal ABHraTENHHHT TE3NUMM HHMAra TeHr?

20- 1aGopaTopHa MUK

Y4 ®A3AJTH CHUHXPOH rEHEPATOPHHHI" HIINIALL PEXXHMWHH
TEKWHWPULI

I. Mwnan 6amapuiugad MagKcan

1. Y4 (a3aiy CHHXPOH TEHepaTOPHHHI TY3UJHLIHHHM, HWJIAL
NPHHLUHKIIMHA BA CXE€MAaCHHM Yprauuul.

2. Anoxuia ucTebMoOJyura HWJAETraH CHHXPOH TIeHEePaTOPHHHT
XapaKTEePUCTHKANADHHU OJUII Ba KYpHII.

3. CHHXpOH reHepaTopHM mnapaajen HILIATHIL YYyH TapMOKKa
yJaalwWHy Ypraquuu.

4, leHepaTOpHH 3/eKTp TapMOorura mnapajjes YyJaraHaaH CyHr
YHUHF aKTHB Ba PEaKTHB KyBBATNapHHM OOLIKAPHUIUHH ypraHuil.

II. Mira oux nasapuit TymyHyaaap

Y4 ¢dasaam cHHXpOH reHepaTop GMpJaMuM ABUTATENHHHI ME€XaHUK
SHepPrusiCHHU ¥3rapyBuaH TOK 3.]eKTP SHeprusicura afinantupub Ge-
paax. ["eHEPATOPHUHT CTATOPH y4 (pasad¥ ACHHXPOH JABUraTe/JHWHT
craropura yxwaw 6yau6 (2 57- pacM, @) poTOpPH 3ca BaJ, MyaaT y3aK-
JaH Ba YAFOTHII uyaraMuaan ubopaT. YHFOTHW YYJAFAMH KOHTAKT
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XaJKa Ba rpadur uyTkanap opkajaH y3rapmac TOK MaHGaura yJaHras.
Koutakr xasnkanapu porop VKunaH Ba ¥3ap0 H30JALUA KHJAHHTAH
(2.57- pacm, 6). Porop uysramuaau yr1raH yAroTysuM y3rapMac TOK
yAroTdw Marsut OKUMu @, HH XOCHA Kuaandu.

BupaaMmuy aBuraTenHUHr afinaHull Tesaurura (Maskyp saaboparto-
pHA HIIKAA napajJjesa yRFOTHINJM y3rapMac TOK neurareannas ¢oi-
JAAaNaHUAraH) TEHT 7 Te3JHK OWJaH aitnaHaéTraH pPOTOPHWUHT YHrolys-

YH MarHMT OKMUMH CTATOPHHHT yu (pasaiu uy ramuAa f:% 49acTo-
raau ysrapysuan DIOK uu xocun xuaamu:
Ey=4,44-0,-f-w-K,,

6y epla p—TeHepaTOPHHHT KYy)T Kyrbaapu COHH: # — POTOPHHUHF
afingHuul Te€3nuryu, afa/Mud; @, —KyTOJADHUHT MarHut OkHMu, BG;
w—rexnepartop 6up ¢asacu uysJFaMHHHUHT YpamJaap coHu; K,—ciarop-
HHUHT (AKODHHHI) uyaraM KoO3hHLHEHTH.

Arap cTaTOp YYJAFAMJADHHUHT YuJapuHU GUPOH KapluHAHKKA yJa-
cak, ¢asanapaau /,, 1, I, Tokaap oxu6 yranu. By ¢asa Tokaapu

- 60f o
.CTaTOPHUHT (8KH AKODHHHT) n0=7 Te3auk OuaaH alaaHaérran

MarHuT OKMMH Py HH Xocua Kuaaau. [lemak, pDOTOp BAa CTATOPHHHT
MarHuT OKHMHM OMp XHJ Te3/AMK OUAaH alJaHANTH, AbHH n=rn, Lly-
HHHT YYYH XaM CHHXDOH MailuHa AeRuJamu.

Kuyuk KyBBaTAM CHHXPOH MalWHMHANApAa YHFOTHII YyAFaMAH KYTO-
Aap Ky3ra/aMac Kopmycra, y3rapyBuaH TOK uyJraMJapu 3ca ai/1aHys-
yaH poropra ypuaruarad 6ynaau (Maskyp sa6opaTopHs HIMAa aHa
WwyHRa# MamwuHaaaH GoigansaHuaran).

Anoxuna TapMOKKa HIWAAETraH CHHXPOH TEeHEePATOPHHHI aCOCHH
XYCYCHATNAPHHM AHUKJAAII YYYH KYHHIAr# XapakTepHCTHKanap O0JH-
‘HaAH.

1. CaaT HIau XxapaKTepPUCTHKACH —HArpy3ka (AKopp) TOokH /[;=0
.Ba afijaHuIl Te3Juru n=cosnt 6yaranna reHepaTop KUCMaJapHAAru
kyuaaunw (&ku IDIOK) U nuur ydrotumn Toxu /, Ounan xanaa# GoF-
JMaHraHAWCHHN KypcatalH, sbuu /g=0; n=const Ba f=const 6ya-
rauga U= f({y)

2. 'eHepaTOPHUHT TAUIKH XapaKTEPHCTHKACH — YHFOTHIL TOKH [y
KyBBaT KO3 GdHUHEHTH cOS ¢, aflaHuIl TesJHrd 7 y3rapmac 6yara-
.Aa reHeparop Kucmanapugard Kyuaanuw { HMHr HAarpyska (&Ku
AKOPb) TOKH [ Ouaan Kanma# GOFNAHraHAMTHHH KYpcaTalu, fBbHH
Jy= const; cos ¢ = const, # =const Ba f=const 6yarauna U=f(/y).

3. Poctaam xapaktepucTHKacH — KyBBaT Ko3ddulueH1n cosp, ah-
JaHWW Te3Juru n Ba yacTtota [ y3rapmac Oyarania redepatrop Kuc-
‘Manapuiard Ky4JaHHUIHH MUKIOD XHXATHAAH JOMMHUAUCUHH TABMHH-
aw yuyH Harpyska TOKM y3rapraiia YH#FOrdil TOKHHM KaHLad ¥3-
TapTHPHLI KEepAKJHCUHH Kypcataad, abHu U=const, cosyp = const,
f=const Ba n = const 6yarauna /y=f(/).
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Jla6opaTopusi MIIMAA TreHePaTOPHHUHT Xap 6up asacura CHM 1w
peocrat r yJaHras,

[enepatopuunr Gowka reHepatopaap OuJaH MNapaJjen HLIAALIH
YUYYH YHHM 3JEKTP TapMOFHra yJallfaH aBBa/j CHHXPORJALUTHPHIL Ke-
paK. CHHXDOHJAWTHPHIL KApaéHW KyHuaard wapTiaapHu Gaapuiu-
ZIaH ubopart:

1. 'enepaTop KHCMaJNapHAarH Kyu/JaHHII TapMOK KYy4JaHHIIHra
Tenr 6¥aumn kepak (Up=Uj).

2. l'eneparop 4acToTacH TapMOK 4acTOTacura TeHr GVJAHWIK Ke-
pak (fr="F1).

3. leneparop (asasapUHHHT KeTMa-KeTJAUK TapTHON TapMok (asa-
JNapUHUHT KeTMa-KeTIMK TapTHOM OusaH GUp Xua GYJdIIM Kepak,

4, CuuxpoHaawTHpuwr Kyduaary taprubga oaub 6opuaand. [e-
HepaTop 6upJaaMuH JABurateJb €paaMuia YHHUHT nacnopTuaa kypca-
TUJAraH CHHXPOH Te3/IHK A, =670’ ra Kagap a#aautTupuaanv. By 6u-
JaH T€HepaTOPHUHT YacTOTACH TAPMOK 4acTOTacH OuJaH TeHT/AaWTH-
puaany. [eHepaTOPHHHT af1aHULI T€3/IHT MHH CHHXPOH Te3JIMKKa 3pHLU-
TaHJHTHHH OM/AMW YYYH YHM TaxoMeTp €KH CHMHXPOHOCKON OuaaH
KOHTPOJ KWJAHO TypuiagH.

[enepaTOpPHAHI YHFOTHLI TOKMHM Y3rapTHPHO, YHHHI Ky4JaHHLIH-
Hu (sabHH JIOK HM) TapmOK KyuaaHuiiura TeHrjawtHpuaaaun Yac-
TOTAJaPHHUHT TEHCJHI'M, WIYHUHTAEK, |eHepaTop Ba TapMOK KyuJa-
HMIINADUHUHT TEHTAUTCH UKKUTA 4YAaCTOTAMETP BA HKKHUTA BOJBLTMETD
épaamnaa kysatH6 typuaanu (2. 58- pacMm). PasanapHUHT KETMa-KET-
AWK TapTuOH, WYHHHTLEK reHepaTop BA TAPMOK KYYJAHHIUJAADHHHUHT
TeHrJWrH, dasasap 6yiuua MoC/AMrH yuTa BOJAbTMeTpaap V, €paa-
MHIa TeKUIHpHJIALH.

Arap BOJbTMETPJApPHUHT CTPe/aKanapu 6Mp BaKTAa TeOpaHHUG XaM-
MacH HOJMb €xkH OMpOH KHUAMaTHM Kypcatca, 6y TapMOK Ba reHeparop
dasanapHHHHT KeTMa-KeTJIMK TapTuOu Gup XUa 3KaHJUCHHH Kypca-
Taau. Arap BO/JbTMETPJADHHHI CTpenkaaapu TypJadya tebpaHnca, tap-
MOK Ba TreHepatop (a3aiapHHHHT KeTMa-KeTJHK TapTHOH OHD XuJ
aMacaurHHW kypcataan, By Xosna redeparop (asanapuHMHT KeTMa-
KeTJUK TapTHOMHH y3rapTHpHIU kepak, OYHWUHT yuyH feHepaTop TO-
mouupan Il—I galita ysaruyHMHr KHCMaJnapuaaru UKKHTA CHMHHMT
YPHUHM aAMAWTHPUIL KepaK, Arap HOAMHHYM BOJBTMETP V|, JI@apHHUHT
cTpeakaaapu Gup BAaKTAa Ba KYAA CeKWH TebpaHca, CHHXPOHJAIU-
TUPHLIHMHT OKOpUJary waptaapu Gaxkapuaraw 6yaaau. Boabtmerp-
JAapHUHF CTpeJKajaapu HOJb KdiMaTAan YyTaéTrad maiitaa, kaira
yaaruu [/—[ uu ,TapMoOK* xoJaTHra yaaul xepak.

lenepaTop napaasen uwaauira VJAaHCaHAAH CYHT HOAMHYH BOJbT-
MeTP.IapHUHT CTpeakanapu noana 1ypaau (uynku [1—1 xa#ita yaarud
OpKa1u BOJbLTMETP KHCMajaapH TyTalWTHPUAraH 6y.aanu).

[Tapanasen umaawmra yJaaHrad CHHXPOH FeHepaTOpHU akTHUB KyBsaT
6usad kJaul yuyH, 6Mpaamud ABHUraTeJHHHT KYBBATHHH OlWpHul
Kepe¢K. DyHuMHr ydyH [ABWUraTeaHHH! YHFOTHLI TOKHHM KamMadTHpHUI
J03HM. ¥ X0.3a ABHUTATE/NHHHI YKIA4rd MOMEHT OpPTHO reHeparop-
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Tapaiun
Y/t

Haepysn:

2.58- pacm.

HUHT POTOpH aiJanuml AyHanAumy GYHMga caiT MILNAraHAHTH XOna-
THra Huc6araH 6 Gypuakka Gypu/aanu.

AkruB KyBBaT P =const 6yaraina reHepaTop yKumaru af/aaH-
THPYBYH MOMEHT XaM Yy3rapmac 6y.aanu.

CHHXDOH reHepaTOPHM peaKTWB KYBBaT GH/AH IOKJAW YYYH, YHHHT
YHRFOTHII TOKM [y, HH Y3raptupuiu kepak (2.58-pacm.) [enepaTopHHHr

onTHMaa fe6 aTanyBuM XyJAa KyJaah yHFOTHII TOKM /[, A4 BAa YHHHT

HIaab YyuKapa€rran ysrapMac axkTHB KYBBaTHAA, TreHEpaTtop TOKH
MHHHMaA 6Yau6 (/,), MAIIMHAHWHT HOMHWHAN YHFOTHJAHIUKFA Ba KYB-
BaT KO3(PULHEHTHHHHT COS¢ =1 Oyauwvra Tyrpu weaaau. I'enepa-
TOPHHHI YHFOTHIW TOKHMHW y3rapTWpub OyHra HWOHY XOCHJA KHJAWHW
MyMmKuH. Arap [y </,  6yaca MarHMTIOBUM TOK MHKAOp MKHXATAaH
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etapau 6yaMaiiau, y X041a reHepaTOPHHUHT KYUJIAHHIIH, TAPMOK KYuy=-
JAHUIIKAAH KaM GYauO, eTHUIMAETraH MAarHWTJAOBYHM TOKAU TapMOKe
IaH UCTebMOa Kuaa Oouraaiiav, watuxapa >/, 6yaud, reneparop-
HUHT YMYMHH Toku opraau. Bvuaa ¢>0 6yaub, KyeBaT Ko3pPuuH-
entu cose<l 6ynaan. Arap /,>[, 6yaca, opTUKHA MarHUTIOBYH
TOK XocHa Oyaagu. By Xoama reHepaTOpDHHHr Ky4Y/JIaHHWM TapMOK
KyuJaHuWu1aaH opTHK 6y.au6, TapMOKIAaH MarHUTCH3/J0BYH TOK HCTEb-
MOA Kuaa O60waaiiau, HaTHIKAAA $SHA TEHepPATOPHUHT YMYMHH TOKH
[ > 1, optn6 «keraau. Byuna ¢ <<0 6ysn6, KysBaT ko3(pduuHEHTH
cosp <1 6yaanu.

MaruuT/0344 Ba MarHMTCH3NOBUH TOK PEaKTHB TOK XHcod/aHaad,
LWIYHHHT YYYH YJAAPHUHT Y3rapuiliy reHepaToOp pPeaKTHB KYBBATHHHHT
y3rapuwura o046 Kesagu.

¥MymaH, CHHXPOH FeHepaTOPHHHI HarpPy3Ka PeXHUMH YHHHT aKTHUB
KYBBATHHH aHHKJOBHYM GUPJAAMUYH [BHCATEJHHUHr AfNAHTHDYBUM MO-
MEHTHra, LIYHUH[JEK PeakTHB KyBBATHHH GeJru/a0oBYM YHAFOTHUI TO-
Kura OOFJHK,

Il. Hwun GawapHil tapTHOH

1. CHHXDOH reHepaTOPHUHI TY3UJHIIH Ba KIUJAW HPUHLMNH, LIY-
HUHTAEK, SKCMepPHMEHTan KypHaMara KupaauraH Gapua YCKyHaJqap
6unaH TaHHULLHIL,

2. Crena 6un1aH TaHUIIKO, reHepaTOPHHHT CXemara KHpaiuraH
KHCMJapu Ba Ya4os ac606napuptd aHUKJ Al XaMAa TeHepaTOpHHHT
nacnopTHAa KYpCaTUAraH TEeXHUK MabiayMmMoT/ap OHJAaH TaHuub,
yJa1apHu xHco6oT aadrapura ésub Kyauul.

3. CHHXpPOH reHepaTtopHu 10pru3ub wbopuwen 6axapuw., Bynuur
yuyH KaiTa yaaruu /7—3 HH ,ABuraresb“ xosatura ytkasus, Oup-
JaM4u-ABHrATEJHH OPrU3HLL BA IOPrU3Ull PeOCTATHHHHI KapLWIHUAHCH-
HU Iop, Oup TeKHC kama#tpa Oopuin kepak. Kaita yaaruu [7—2 nu
»YAFOTHII®, A'BHU ,CUHXPOH" XonaTura yTkasunannd. PyGuabuug P—1
TapMOKNAH aX(paTH/JraH OGYJUIIN Kepak.

4, Bupaamyu NBUraTeJHHMHT POCTJALI PEOCTATH 7, EPAAMHUAA YHUHT
HOMHHAJ AWNAHUUI Te3JHTHHH XOCHA Kuaub, reneparop IDIOK wuac-
ToracuHuHr 50 'y 6yauwura spuwuaaim.

5. CHHXPOH FeHEpPATOPHHHI CAJAT MULIAW XaPaKTePHUCTHUKACH OJH=
Haad. BynuHr yuyH poTtop 3anmxupuiaaru y#FOTHw peociaTu ry €p-
naMuaa GOWJaHFUY MHHHMaa yAFOTHLI TOKH XOCHJI KHJIWHaQH. Xa-
pakTepucTHka yiroruis TokuHuur O man 1 A raya optub GopyBuu
Ba 1 A nau 0O raua kamaiooBUM KuiAMartaapuia oadHaAH. Taxpubanas
OJIUHraH MabayMoraap 2.37-ansaara €3uaanu.

6. 'eHepaTOPHHUHT TAIIKH XAapaKTePHCTHKACH OJIMHAAH. ByHHMHT
yuyH Kaiita ynaruy 71—/ Hu ,Harpy3ka“® xosiatura ytkasub, yi#ro-
THW TOKWHWHI IWIYHAAN KHIAMATH TaHAAHAAWKH, 6YHIA reHepaTOPHHUHT
DOIOK ¥ YyHHHT HOMHHAJ KYUJAHWIIKra TEHr GYJCHH.

Harpyaka tokuun | A jan Kymaitrupa 60pnd HOMHHAN KHHMATH-
rasa yaraptupuaand. Harpyska OpTraH capu KyuJaHULIHHIF 1Macaio-
BUra 3bTMOOp Gepuur. Yauaw mabayMmoraapu 2.38-xaasaara é€su-
Jaju.
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7. l'eHepaTOpPHUHT POCT/AIN XApPAKTEPUCTHKACH ONMHaAH. [eHepa-
TOPHHUHI caAT pexuMmuia Kyuaavuw U,,, = 220 B xocud KuauHHO,
HArpysxka HoJJaH HOMHUHa/auraua yaraprupuaanu. Harpyska opruin
OMIaH KYuY/JaHMIIHMHT Xap nacaivwuaa, ywu U = 2:0 B = const cay-
Jaul yuyyH yHFOTHMII TOKMHH Xap ral opTTUpH6 Gopuw Kepak. ¥Y.a-
YaulfaH o.JMHraH MabayMmoraap 2.39- xanBaara €3usanu.

8. CHHXPOH reHepa;upHH 3JEKTP TAPMOrH GHAAH CHHXPOHAAIITH-
puaanu. ByHuHr yuyH uyactotamerpJ/iap Ba BOJAbTMETP.J3ap XO.1dTHHHHT
6up XH/1 GYJAMILKHHU TabMHUHAA6, HONMHUM BOJABLTMETpPJAp CTpenKana-
PHHHHI aCTa-CeKHH HOMb KHiMAaTAapra KeaHIUra IpHLIMIL Kepak.
Yuana BoJbTMETp CTpe.KaJapUHUHT HOJMb KWiiMat/aapiaH yTHII MO-
MeHTHIa Kaita yaaruy [/—/] HM ,TapmMOK® XoJsatura yJail Kepak.

9. BupsaMyn gBUraTeqHVHT YHFOTHIL TOKWHM Y3rapTHpuO, rexepa-
TOPHH aKTHB KYBBAT GuJaH IOKAaHAAH. AKTHB KYBBATHUHT KAaTTaJHCH
BATTMETPHUHT KypcaTHwWwH OyiMYya aHUK.1aHadM.

10. l'eHepaTOpHH peakTHB KYBBAaT OHJAH IOKJAWl YUYYH YHHHP
POTOD 3aHXMHUPWAATH YAFOTHLI PEOCTaTHHUHI KapLHJAHTHHU Y3rapTH-
pum xepak. CraTopHuHr ¢asasapuaard aMnepMeTpJApPHHUHT Kypca-
THIW/IApY 6 iiHya CTATOP TOKJIAPUHHUHT OPTAETTAHANIUra HUIOHY XOCHA
KHJIHHALH.

11, CHHXPOH reHepaTOpPHHHMT XapaKTEPUCTHKANAPH KYPHAAAH.

12. Mw 6yAnua xysqoca Gepuaanu.
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¥3-yauau Texmupum yuyn caBonnap

1. Y4y da3zanu CHHXPOH reHepaTOPHWHC TYSHAWLIH BAa WUWAAW MPUHUMIH KaHAai?

2. Tenepatopuuur 3IOK u HuMara OOFAHK Ba YHMHT MHKAOPHHH KaHuail ¥3
FAPTHUPHIL MYMKHH?

3. Y4 ¢asann CHHXPOH 1eHePaTOPHH KaTTa KYBBaTAH 31eKTP TapMOFWra napa.-
Jen MILAIWKM YYYH yhawaa KaHjail waprtaap 6axapuHaHIH xepak?

4, [eHepaTOpHH TapMOKKa yaall MYMKHHAHIrH MalTHHH KaHZa# kypcaTkuunap
6FiiHya auMKrall MYMKHH?

5. DaekTp TapMoFH GHIaH napaaien HUWJAETIaH reHEPATOPHHHT aKTHB Ba peak-
THB Harpy3KacHHHHI MHKAOPHHM HMManap XMCOOWTa ¥3rapTHpHWI MYMKHH?

6. CHHXPOH reHepatopuu OHpJaM4d WIYHFAH NBHIaTelb &pAaMHAa OPruaaubd
1000pHIWHKHAI TapTHOH KaHAal?

21-na6opaTopust HiuK
Y4 ®A3AJM CUHXPOH IBHUIATEJHU TEKWHKPHII

1. MiuHyn Gakapuiigan Makcap

1. Yu da3zaau CUHXPOH RUraTeJHHHC TY3HAUIIM, WA NPHH-
LHMNH BAa CXEMAaCUHHM ypranui.

2. CHHXpOH ABHraTeNHW a UHXPOH IOPrU3NuUIHM Oaxapuiu Ba caat
XaMaa uarpyska pexumsaapuaa (/ Hycxa XapakTepHCTHKAJAapHHH
O/MUILHM BA KYPHUIHH YpraHui.

3. CHHXPOH ABHUraTeAHMHC ML XapaKT@DHCTHKANAPHHM OJIMIL Ba
KYPHIIHH yprandu.

Il. Hwra oua nasapu#i 1ywyHyasap

Ymby na6opatopus uwuaa 20-n1260paTopuA HIIKMAA HIUAATHJACAH
arperataan ¢oinananuaaad. TexkmHpuAaéTraH CHHXPOH JABHrareJb
napaaJjes y#roTMWAM y3rapMac TOK MallMuacH GuaaH OMp YKKa xOfi-
aawrax, By raa yarapMac Tok MAalIMHACH reHeparop PEXHMHAA Wlu-
Na6, CHHXPOH ABHraTtesb y4yH HArpy3ka Ba3u(acuHH yTaiiu.

Y4 dasaau CHHXpPOH ABMrateab reHeparop kabuw Kysraamac cra-
TOp BA XapaKaT/aaHyByu poropraxd ubBopar. Cratop YyaraMmJaapuHu
yu ¢asanu KyusaaHull MaHOaura yJjaraHna dyAramaapiad Tok yTub,
fzo=(&r Te3/HK OuaaH afinaHajgurad afiJlanyBdil MarHut MadqoHH
xocua 6yaanm.

Potop uyaramu koutakT Xasixa Ba rpadurt 4yTkanap opKaJau y3-
rapmac TOK man6aura yaaHran. CHHXPOH ABHraTeJHH ACHHXPOH lOp-
TH3WI y4YH, POTOPAA IOPrH3HI 4yAramd Tapsuia do#taananusanu-
FaH KyWuM4a KUCKAa TYTAWTUPHATAH yyaraMm Gyaanu.

Pyxcar atuaran narpyska goupacuaa DOTOPHHHT aHaaHuil Te3-
JUrH A0OMMO y3rapMac 6y.aub, CcHHXpOH Teaqaukka teHr. LHynusr
YUYH XaM CHHXPOH ABHraTeJHHHC MEXAaHHK XapaKTepUCTHUKACH a6-
COMOT  KATTUK" XxHcoOaaHanmu (2.59- pacMm).

CHHXpOH ABWraTe/HW aCHHXPOH OPru3duiaad assan 2.58- pacum-
Aary CXemMana Kypcaruarad gaiita yaaruy [7—2 HH aCHHXPOH XOJaT-
ra yTKasu6, POTOPHHur yyJaramura paspan KapIIMJIHCH r pa3padHM
yaaw Kepak. Kaiita yaaruy //-3 Heiirpan X0/aTAa TYPHIIH Kepak.

Paspaa KapuuMaMK CHHXPOH ABMrateaHH IOPrU3dlll BAKTHAA YHWHI
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Y pPOTOp UyAraMHia Ky4aaHHUIHHHE Op-
n=, e THO KeTMAC/IHIHra Ba I0PTH3HII MO-
MEHTHHUHI OpTHwura épnam 6epuo,
POTOPHH CHHXPOH Te3AUKKA HAKHH
Mupm, ~1n=0,95n, Teanuxkka spumumura Ky-

M MaKaawaniu.
N Cynrpa py6uabuuk P—I! Hu Ba
2.59- pacu. Kaiita yaarnu [I—] HU TapMoOKka

ynab, Cratop 4yJaFaMmJaapura  yu
dasaau Toxk GepuaanH. CTaTOplla n, Te3NuKKa sra OyaraH aiianyB-
YaH MAarHuT MauaoHH XOCHJ[ 6yaaau. POoTOp CHHXPOH Te3/HKKA SAKHH
TE3JWKKA SpHIIraHAaH CYHr (wy OGHJIAH CHHXPOH ABHraTeJHH aCHH-
XpOH 10PTHSHII TNPOLECCH Tyraian) Kadta yaarny [I1—2 wu ,CuH-
XFOH® xoJatra yTkasub, pOTOp uyaramura ysrapmac 70K 6epnna-
Av. DHAM ABUraTe/b CHHXPOH pexumra yTtub ulaadfu, AbHH pO=
TOp N =M, TEe3JIHKKA 3PUIIAAH.

CHHXPOH ABHraTe/JHHHT TYpPJHYa KYBBAT KO3D(PHUHEHTH COSP Aa
MIINAWH, YHHHT YWFOTHII TOKM [, GMAaH aHMKJAAHAAM. Y HFOTHII TO-
KHHHHT MabJaAyM ONTHUMAJN xm"iMa'm 1y o. 4@ IBUraTeMHHHT YHATOTULU
TOKH HOMWHaAra TeHr 6yau6, KyBBar Ko3dpuuventu cosp = 1. Ly
nafitToa CTaTOPAarH TOK Y3MHMHI 3HI KHUMK KHAMaTHra 3puilaiu,
Arap / <[, , 6ynca, ABHrarteJb 4ana yHFOTHAraH 6§aub, CTaTOp-

Aaru Tok opraau. By xXoajma asuratenmard MarHMTAOBYH  YHFOTHIU
TOKH KAaTTaNUCH JKHXATHAAH eTHIIMAHAM Ba ABHraTeJb TAPMOKAAH
KYLIHMUYa MAarHUT/JIOBYH TOKHH (A'BHH PEaKTHB KYBBaTHH) HCTEDBMOJ
Kusna Cowaanau.

Arap [ >/, , Gynca, apurareap yra yH#rotuarad 6yauG, sua
CTaTOpAard TOK OpTaav. IDHAM ABHraTeN4a OpPTHKYA MArHUT/IOBYM
TOK XOCHJ 6Y.1u6, YHH TapmMOKkKa Gepa Oowaaiigu. Kkkaaa xoana
XaM NBUraTeJHHHT KyBBAaT KO3dpduuueHtH cose<l 6yaraau. Jlsura-
TeAb UCTeBMOJ KHAAETraH aKTHB TOK (KYBBAT) y3rapMadiH, YyHKH Y
Harpyskara 6GOFJHK.

CHHXDPOH ABuIaTeNHUHT YyTa YHFOTHII peXuUMula WIUJA3IH Tap-
MOKAArH peakTUB KYBBAaTHH KOMIIEHCAUHUA KUJIAAH Ba YHUHI KyBBaT
Ko3ppHLUHEeHTHHH oluupagd. By 3ca 9/eKTp TapMOKJAAPHHHUHI HILJIA-
WK y9yH KyJaadanp.

Cuuxpon apuratesnunr U nycxa xapaktepucTukacd (2. 60- pacm)
TapMOK Ky U/aHHIIH U, Ba ABHraTeJb VKunaru Kyssat P, yarapmac 6y 1=

ranja, CTaTop TOKH [, HHHT YHFOTHII

7 TOKH /y ra GOFNMKJAHTMHH KYpcara-
7. M. Fl'bl-m U,=const Ba P,=const

) 6yaranna /= f(/y). Tpadukaaru [
STPH YM3UK [ABHTraTEAHHHI CaIT HIU-

JAUl peXMUMHUra, 2 srpu UU3HMK 3Ca

y HArpyaKka pexuMHra TYFpd KeJaldH.

3
A A CHHXDOH ABUTATENHHHT XYCyCHAT=
J8DH  YHUHT MIIYH XapaKTEPHCTHKAa-

2.60- pacw, Jiapu 0uaaH aHUKAAHAMH.
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JIBUraTeAHHHT HIIYH XaPaK (ePUCTHKAAApH TapMOK KYYJaHULLH,
YacTOTACH BAa YHFOTWMIU TOKM ¥31apmac Oyaranja aiiaiTUPYBYH MO-
MeHT M, doitaaan umw ko3pduiHeHTH 7, KyBBarT KOIDPHUHEHTH
COSp, MCTeBbMOA KuaaéTraw KyeBaT P, Ba cTatop TOKH [, JapHUHT
ABUrate b YKuaaruw KysBaT P, 6GusaH kaHaa# OOrJaHraHAMrHHH Kyp-
caranu, SbHH
U = const, f= const Ba /, = const 6yiranna

M’ P],COS'P| N,y ll =/(P2)'

Heuratens ykunaru P, xysBar, y3rapMac TOK [eHEpaTOpHra KeaTH-
puaran Kyeeat xuco6aasand. [eunepatopuunr PUK wu 0,8 ra
TeHr ne6 xuco6.1ab, yHH Kyiinaaruya aHuKJIAlWl MyMKHH,
p. o Prew _ Ut
2 7 08

6y epaa U,—reneparop Kucmanapuaaru kyuaauuuw, B; /. —renepa-
TODHUHI Harpyska TOKH, A,
Osurareab yKuaaru adJaHTHPYBYH MOMEHT 3Ca

M=9550%, Hem,

6y epAa n—pOTONHHHT alJaHHW TE3JHTH, aiJ/MHH.
CHHXDOH [IBHraTeJHUHI KyBBaT KO3QQPHUHEHTH

Py
V33U’
6y epAa P,;—ABUraTeJHHHr CTATOPH TapMOKAaH KabyJ KHNaéTraH
Kyssartu, P,=3P,, Br, Py—BarrMeTp Kypcartran katranuk, U, Ba/,
TErHUIJHYa JHHHA Ky4JaHdlld Ba TOKH. JlBuraresHuur ¢oiaaim ui
K03 U HEHTH

cosy =

P Fy
Pi+P, P +Uy-L°

6y epaa U, Ba /, yAFOTHIN Ky4YJaHHIIW BAa TOKH.

’n=

1l. Mwan 6amapaiu TapTudn

1. CuHXpOH ABHraT€NHHMHr TY3WJHIUK BA WWJAW TPHHUKNH, WY-
HUHTAEK 3KCNepUMeHTa]1 Kypu/iMmara KupaauraH 6apua YycKyHajap
6uJan TauHIWUAALH.

2. 2.58-pacmparu cxeMaHu Maskyp /1a60paTopusl MIUMra MOHAHA-
JIUFH YPrasu6 YyuKuaagv.

3. CHHXDOH [BHraTe/HHW ACHHXPOH IOPrU3ull YYyH: Ka#Tta YyJa-
ru4 [7—2 HH ,aCMHXpPOH® XxoJsaTra yTKa3u6, pyouabuuk AP—/ B3
KaiTa yJaaruwu //—/ HM ,TapMOK" XoJsaTira yJaHaau.

JBuratesp MabaAyM TYpPryH Te3/HKKa 3pUWITaHAA KailTa y.Jaards
I71—2 Hu ,cuHXpOH* X0/aTra YTKAa3u6 poTOp HyJAraMu y3rapMmac ToK-
K3 yaaHanu.

4. [lsuraTeqHUHr CaAT Ba Harpyska pexumaapd yuyH U Hycxa
XapakTepuCTHKaIapH oaudaau. By xapaxkiepucTukanapHu oOJHILAaH
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4BBaA CTAaTOPAArH TOK MHHHMAaA OyJaavrad japaxxafiary ONTHMAaJ
y#rotHw TOK¥ YpHatuaanud. CYHrpa XapakTepUCTHKAHHHT YHr Ba
yan waxo@4asapd oaunaad. Harpyska HomuHaanan optu6 kerma-
CHH.

Yauawnan oaunran manaymoraap 2.40-xamsaira €suaai.

5. CHHXPOH ABHTATeNHHHI HILN XaPaKTEPHCTHKANApPH OJMHALH. By-
HHHT Y4yH YHrOTHII TOKHHH KYBBAT KO3pduuueHTH cose =1 6yaa-
Aurad KuAWO TaHJAAHAAW Ba WY XOJaTRar¥ YHFOTHLI TOKWHHHT KHHA-
MaTH Harpy3ka Yyarapuiiu xapa€Huia ysrapuimicus ymaal Typuaaiu.
Harpyskanu 1 A nan opanatu6 HOMHMHAATaya Y3rapTUPHILJMK, ¥3-

240-wanBsan

JIBurateab caaT Iy, A I l ' I l
umaaranaa 5 A | l , I l I
150 by A ' | _
S O e e
=
Sl oo || NN
=1 wal | L]
g
S‘ 3B50 _Iy' A I I | | | —
s 7 Jeal | ]
2 500 by, A l l | | I , l
Tlaea] L T
24l-xxansBan
¥ avawnap | Xucobnaumap l
| U, ’ fy | Uy 14 , U | Py | P | Py | M | Py | P n |cose

A B A B A B |Br | Br | Br [H-M| Bt | Bt % -
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rapMac TOK FeHepaTOpHra yaaHran peocrat r, €pramuaa Oaxapunas
. Yavawaaw oauHrad mawsiymotaap 2.41-kagsaara €3uaanu
6. Cunxpod asuratesHuur U Hycxa Ba Ml XapakTepuUCTHKANdpH

KypHJalH.
7. OJMHTaH MabAYMOTJAapHHU aHalId3 KuauO Jabopatopus HLIHra

xyJjoca Gepuaan.

Ya-yaunu TekmmpHw ydyH casonnap

1. V4 (a3iam cHnXpou JBHIATEAHNNT TY3WAKIIM BA HINAAW ApPHIUK-IM Kaw naii?

2. CHHXPO! ARMTareanHul MEXaHa< XapaKkTe| MITHKacH Kaulait? ]

3. CHHX1'OH D#W aTejHH aCHHXPOH OPIMINWHAHT KeTMa-keTAHIH KaHDLdR ?

4. Pa3psiil KAPWHIHKHWHT aXaMUWTH hWMana’ )

5. Cunxpon jbu.aress vy afitannw f1iHIAMWHOH  KBHAAR  §31aPTHPHIL MYM-
KHi? )

6. Cunx on 1BHFATEAHHAT U HYCXA X 1PaKTEPHUCTHHACH e Humara aHTHIaliu?

7. WMin xayakiepHCTHRKAIaD Aed Humara alTvaand Ba ynap Kau 12l 0anHANU?

8. J1oH aTennHn  VIIFOTHII TOKM YHWHC HIIMTa Kaugah Tabecup Kypcaraiu?

9 CunxpoH asurarentap KaiCH coxanapaa HWNATHAANH?

22-1a60paTOpPHA HIUH

KOHAEHCATOPNAP EPJAMHIA ACHUHXPOH ABUI'ATEJHHWHT
KYBBAT KO3¢d AUHEHTHHU OiLIUPALL

L Wwnn OamapHwiak maKcan

1. Yu ¢aszanu acHHXpOH ABuraresb KyBBaT KOIPPHUHEHTHHHHE
YHUHT YKHDATH MeXaHWK Harpyskara OOFAMKAMTHHU TEKIWIMPHL.

2. ACHMHXPOH [ABHTATeJHWHI CTa10) YyAFamaapura napaanen yJaH-
rai KOHICHCATOPJAP CHFUMHHHHC LBHraTesb KyBBAT KO3(DJHLMeTH=
HHHT MHUK/OPHra TA'BCHPUHK TeKLIHPHLIL.

Il. Mwra oun nasapuit TywyHuasap

S‘arapysuau TOK 3N€KTD 3HePIUACHHHUHT MCTebMOJYHAAPH KYNru-
Ha Xoanapia aKTHB— HHAYKTHB Xapakrepra 3ra. DyHaalh HCrebMOJ-
YUAAPHUHEC MaH6anal HCTebMO1 KuaaéTraH KYBBATH

S=U-I=VP4+Q: (BA, «kBA)

Hdoaa 6y #Huua aHuKaanaIm.

Bynaa P—axtus KysBaT 6§16, ymymuit KyBBaT S Huur ¢oiina-
Au nwra capgp 6yaaétran KucMuuu Gearnaab, P=Ulcosy — S - cose
upona 6uaan awnkianaau, BT Ba kBt napna Yayawaau. By epaa
KysBaT Ko3pduuuedTH COS® TV.aa KYBBaATHWHI KaHAa#i KkucmH (o.ina-
JAu uiura capd 6y.IraHdHU KYpcatand.

() —peakTHB KyBBaT, ABHFaTelb YyJAFAMJAPHHHHT HULYKTHBAHCH
Tydadau 103ara kearan 6Yaus, ABUraTeab YKHIATH MEXaHHK KyB-
Batra 6OFJHK 3Mac.

Arap xopxoHaza (paKaT aCMHXPOH ABWraTeasap ypHatuaraum 63 a-
Ca, TabMHH/IOB'Y TAPMOKHHMHT KYBBAT KO3pPuUMeHTH nacr OV ai1M,
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By sea y3 nap6aruna ucTebMOAuMra Kenadrran TOKHUMHT Kynafiumu-
ra cabab 6y.aanu, ABbHHU:

] = P _ P
V3. .U-crse 3Uy - cosp
Wly 6Guaan Gupraaukaa Y3aTHW JWHHACHAATH SHeprust Hcpodu
XaM OpTHO KeTaau:

AW =3 -/1*-r .- L

CCCPaa anekTp TapMOKAAPUHHUHT (IIYHHHTA€K KODXOHANAPHHUHT)
aupekTtiB KyBBar koddduunentn cosp=0,9 .... 0.92Kabya KuauHras.
KyBBar ko3DPuuUHeHTHHN OMUPULIHHHT TYPAH YCYANapH MaBXy..

KysBat ko3 pduumuentn cosp < 0,9 6yaranna peakTHB HHAYKTHB
KYBBaTHYM KOMNEHCALHS KHJIWLI YYYH, HCTebMOAYH OuaaH napaanen
KWHG CTATHK KOHAEHCATOPJNAapHH YpHATHII MAaKCcaara MYBOPHK XH-
codnananu.

KomneHcauusanaw yuyn 3apyp Oy/aran CHFHM peakTHB KyBBarT
Kyiuaaruya anugadHanu:

Q. = P(tge, -- tge,), [BAp, kBAp].
Oy epaa tgy, 31€KTPHK KYPHUJIMAHHHC KOHAEHCAropJap yJaaHMaraH-
Aard KyBBar xko3bGHUHEHTH COS?, ra TYFpH Keaailu; tgs,—31eKTPHK
KYpPHUJAMAHUHT KOHEeHCATOpJap YyJaHraHAaH KeHWHCH KysBar Ko3d-
(HUUMEHTH COSy, Fa TYTPH KeJanu (AbHH MYJa:xannary KyBBaT k03¢-
(PUUHEHTH COS9,).
KonaeHcatop CHFHMHHHMHIT KHAMATH Ky#dHI1aruya aHuK/AaHagu:

c__P

(tgp,—tgss) - 10% mkd,

2
W' @
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IIl. Mwuu G6axapuil Tapi1udu

1. 2—6l-pecmaaru 3nekTp cxema H@WFUAANH.

2. Ilpuratennu roprusunanv. Maskyp nabopartopus uwuana ¢asa
pOTOpPAH AaCHHX[FOH ABHTaTe b WW/AaTWAraH. Harpyska tapsuna ys-
rapMac TOK I€HepaTOpH YJAaHras.

JpurateqHH IOPrU3filAaH aBBAAN OPrU3vill PEOCTATHHHHI JAacTa-
ruun ,O“ —xoaatra yTkas3ub, CaaT KOHTAKTra yJaaHand. AXpaTkuy
[/—] Hy 3neKTp TADMOFHra Y.NaHTAHAAH CYHT IOPFH3HUI PeocTaTH-
HHMHT KapLIWJIMTHHKA HOArauya Kamautupub, 3-xoaatra yTKasuaaiu.

3. KonpeHcaropaapHu ysnaMacaad aBBaJj IBUrareas cajt Hwnaér-
raHjaard yauos ac606/apUHUHT Kypcaruwaapu €3u6 osaudagu. CYur-
pa ABWrare.HM HOMHHAJ Harpyswaraua OUp TEKHC 0KAa0, HXTHEpPHI
5..6 Ta HyKTajap yayH Vavaiwmaap 6axapaaaiu. Yauawnad oJuli-
ran Mavaymoraap 2.42-xaapaiara €3ujalu.

2,42-maxsan

Yagawmaap I Xucobaawaap
|P1rp | Ulcb) e l Yten | 'ren 1xe | Prew 1 Pyex | ©0S®
TM‘BI ’B ' A | B |A|B1|B1|%|BTI—
1
2
3
4
5
6
1

4. Axpatkny [7—2 Hu TapMoK XoJ4THra YTKasuwl OHAAH KOH-
A€HcCaToOpJap ABMraTeara napaajen yaaHaau. [lpurareas  cam
(Pyex. 1. = V) Ba y3rapmac HovuHan uarpyska (P, = P,) 6uaan nw -
/araHfa KOHAEHCATOP/AAaPHUHT CHFUMHHH y3rapTupub 4—95 Ta yauauw-
nap Gaxapuaaiu. ¥Yauau nam onuHraH Mabaymotaap 2.43-xkanpan-
ra €sdnanu.

5. TOK Ba Kyu/aHWIUJAPHUHT BEKTOP AHArpaMMacHKiH KypHO, yHpan
Oypuak 9 Hv Ba KyBBar KO3(PGhHLHEHTH COSP AHHK/AAHAIH.

6. 2,43-kanpannarn Mabaymolanap O6yi#nua ABHraTeAHMHI HKKM-
T3 MW pexHMH yuyH cospe= f(C) GOFAGHHUWHHUHT rPadUKAAPH KYPil-
LEVT N

13* 165
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7. Uw 6y#uaa xynoca Gepunanu:
a' NBWTATeJHN I0KJAUI YWHHI KYBBaT KOPPUUMEHTH COSP ra
Kanaail TabCup 3THIIH XaKWaa,
6) KyBBarT KO3bD(HUHEHTH COS® HHMHI JABHTaTeJHW TAPMOKJAH UC-
TebMO/] KWIAAWTAH TOKH BAa KYBBaTHra TabCHPH XaKuAa.
243-waaBan

Yavawiap Xucobaaw

b4 C I, Iy 14(C) Py U¢ Uen | {ren ¢ cose

Med A A A Bt B B A rpan -

an

MeX.

PM&‘X. an = I)H

8. BekTop mnarpammanapHu Kypulura oua KypcaTtmanaap.

BekTop nnarpamma ABuraTeqHHHr GUTTa (a3acu yuyH KypHJadu:

a) KOHAEHCAaTOPJAap yJaHMacaaH aBBaaru (abhu C=0) gsurare.-
HUHI TOKHM OHMA2H TapMOK KYUYJNaHHMIUK opacuaaru $asa cuaxuw 6yp-
uaru ¢, xuco6aanaau. 2.6¢-pacm, a Aary BeKTOpP JAHAarpaMma Ky-
puaany;

6) KOHIEHCAaTOpJap YJaHrania ABWIATENHHHT TOK BeKTOPH /, ra
KOHEeHCATOPHHUHT TOK Bex10pu /f{C) kywnranu. TapmOKa1aH HCTeb-
MO/ KMAWHAETraH TOK /, aHa WYy TOKA3PHUHI FeOMeTPHK RUTHHAHCH
Xucobaanann. Bextop anarpammanan 6ypuak ¢, Ba COSy, aHMKJaHA-
An (2.62-pacm, 0).

196
www.ziyouz.com kutubxonasi



\

AN

2.62- pacm.

¥a-yauun TexkmupHm yuyH casoanap

1. KysBar ko3douumearn unua?

2. HuMa yuyH umnad ywkKapuuiaa 3.1eKTp SHeprusicngaH d¢oipananumna Kye-
BaT X03(PPUUNEHTH COSP UKTHCOAHI KfpcaTKuy xucobiaHaan?

4. CaHoaT 3NeKTp KypHIMalapuHUHC KYBBAT Ko3dduuuentH Oupra tenr Oyau-
IH MYMKHHMH?

4. IlBniaTenb UCTEBMON KHJaETraH TOK HHMa XKWCOGMIa KaMaHWIIH MYMKHH?

5. KysBaT k03 (HuNeHTHHN OWIHPHIN YYYH KOHAEHCATOPIHW KypHIAMANAPHHHT
CHFHMH KaHlaH aHMKJ1aHanu?

23- naGopailopus HIIH

3JEKTPOH ACBOBJIAP 1HOI, TPHOI, TETPOI BA
NEHTOMAJNAPHHHI' XAPAKTEPHCTHKAJAPHHH OJIHII BA
MAPAMETPJJAPHHU AHHUKJALL

[. Nwuyn 6axapuiinan mMakKcan

l. DAeKTPOH JaMMa/NapHUHr TY3WIWINH Ba HIULIAW OPKHIMNHEM
yprauuu.

2. DNIeKTPOH JamnajapHMHT MapKHpOBKaJapu (6Gearuaapu) Guiaw
TaHHLWHL.

3. DN1eKTPOH NaMNaNapHUHT XapaKTePUCTHUKANAPHHH OJVIUHHM ¥p-
ranuu,

4. DneKTpPOH JaMnajapHUHT napaMeTp/apHHM AaHMKJAWHY ypra-
HuIL,

II. Uwra oun nasapuft 1ywyun4anap

D/IeKTPOH NaMNaJapHUHT WILJAIA TEPMO3AEKTPOH 3SMHCCHA XO-
Iucacura, i'bHY KU3AUDH/AraH MeTal/naH 3SPKHUH 3JeKTPOHJADHUHT
BakyyMra yuu6 uuka Gowsawwura acocaaHraH. DyHnait Basudanu
Xap KaHZJail JaMNaHHHT acoCHil 3jeMeHTiapuAaH OupH XHcoGJaHraH
Katox Oaxapaau. Katoguu 900 ... 2000°C raua KH3AMPHII YUYYH
nacr xkyunauuwau (U, =2 ... 15 B) man6anapnan ¢oitaasauuiann.

D/IeKTPOHIADHH aHOAra 1060PHG 3AEKTP TOKH XOCHJ KHAHII YUYH
KaroJ Gu/aH aHOA ypTacula aHOANAH KaToaAra MyHaaraH 3JeKTp

197,
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MaiJOHHH XOCHJ KHJMW Kepak. DByHuHr yuyn

anoara U/, =60...250 B kyunauum 6epuun Ke-
pak.

! 4 Onnuét 3/1ekTPOH Jamna — JHOJAHHHT HKKHTA

o 3JeKTPOAH, A'BHH KaTOA Ba aHOAM Gop DByHaa ka-

TOA 6€BOCHTA &KH OHJIBOCHTA KH3LAWPUIHLUM MYM-

"a" "o" KuH (2.63-pacM, @ Ba 6). Amnoara myc6ar no-

TeHuHan GepHAraHaa 3/JeKTpP MaiZOH 3/JEeKTPOHJap

OKUMHHUHT aHOA TOMOHra XapaKaTHHH Te3.qali-

TupuO. ¥3 HapbaTuaa 3aHXHpId aHOA TOKH /,

2.63- pacw. HU XOCHJ KHJAaIH.

Axonra Manduit noreHuuan GepuJranga Jam-
na HYMjarn 3JAeKTp MaitlOH TOPMO3/IOBIH GY/HO, 3/IeKTPOHJAPHUHT
aHoX TOMOH Xxapakatu TVxTtaiau. Jlamma ,Gepk® 6yau6 KoJaaau.
lyunait Kuau6, auox OGHp TOMOHJAMa YTKa3ull XYCYCHATHra 3ra
6y1n6, yHUHr OyHOoal XyCyCHATHAAH §3rapyByad TOKHM Y3rapmac
TOKKa afMaHTHpUwAA QoiaaNanHuAaIH,

JMOAHUHI ACOCHI XapaKTePUCTHKACH YHWHI aHOA (BOJLT-aMmep)
XapaKTepHCTHKacH (B. a. X) xvcob.sanaau. By xapakTtepucTuka Kua-
LUDULI KYUYJaHUIWM y3rapmac 6§/arania aHOA TOKWHMHT aHOA KyuY-
JaHulWura xaHnaft GOFJaHTAaHAMTHHH KypcaTaau (2.64- pacM), sBHH
U, = const 6yaranna [, = f(U,).

Juon snammaHuHr napaMerpJapura: XapakTepUCTHKACHHUHT THK-
auru S, WYKH KapWHJMCH r; BA aHOAHHHr Oepa OJaduraH KYBBaTH
P, xupanu.

XapaKTepHCTHKA THKAUTH S aHOL TOKYU OPTHIUH A/, HHHT aHOJA
Kyunauuwu optuwu AU, ra nuc6atunan ubopar, sAbHU: S=
=%[’i‘ﬂ' Gyuna Al = Iy — Iy, AU, = Uya— Uy, (2.64- pacw).

a
MUKy KapUWHJAUK r; XapakTePHCTHKA THKJAWIHra Teckapu Oyarad

KaTTaauk XucobaaHalu, ABbHU:
AU. 1 "
r;= —"=— (arap Al, mA na yauaunca).
Al, S

A A

AHonuuur Gepa ONlafMraH 3/MeKTP KyBBaTH
P,=U,-1I,.

Tpuon—yu snexrpoanu aamna 6yaub,
KaToX, aHon Ba 6OLIKApyBuu TypAaH HEGO-
pat (2.65- pacwm).

Typra myc6ar noteHuuas OepH.ranna
(U; > 0) aHOAHHHT Te3JAIUTHPYBYH 3NEKTP
MaiioOHHUra TYPHHUHT TE€3/1aLITHPY BYH
9JIeKTp MahaoHu Kywuaanu. Bynaa karoa-
AaH YUKAa&TraH 9/JeKTPOHJAapHUHT OKHMH
OopTajH.

Typ kyunaaunwmy U, = 0 6yranna TpH-
ONHHHT AMOAZAH dapku 6Famanou. Typ-
2.64- pacm. ra maHduit noresuxan Gepuaranna (U,;<
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<< 0) YHUHC ypamaapu Opacuia 3JEKTPOHJAPHH Ka-
TOAra KaiTapyBYH MOTeHUMAan — TYcHK nailo Oy.a-
I,

IllyHaait Kuaub, TYPHUHT TIOTEHUHANMHYU ¥3rapTH-
pHII aHOA TOKMHM y3rapTupuiwra €paam Gepaau. Typ
JaMNaHWHT 3JeKTPOHJIap OKHMHHM OoluKapuiira uM-
KOH Gepaau. AHa Wy XyCycHsTaapura xypa TpHon-
Jap 3/JeKTP CHTHaAJMapHH KYWalTUPHLUI YUyH KeHr 2.65- pacw,
Ky/anaHann.

TpUOOHUKZ CIMAMUK XAPAKMEPUCMUKAALPU:

1. AHold XapaKTepHCTHKACH—TYD KYYAaHWWHK ¥arapmac Gy raH-
Ja aHOA TOKMHHHT aHOJL KYUYJAHHIIHra KanAail GOFJAHr aHJMTHHH
kypcaranu, spau U, = const 6yarauna I, = f(U,);

2. AHOL-TYyp XapaKTEePHUCTHKACH — aHOM KYYJAaHHIUM Y3rapmac
6yarania aHOL TOKWHHUHT TYp KYY/JAHUILIMIA KaHaad GOFJAaHTaHNU-
ruHu Kypcatanu, abuu: U, = const 6yarauna [/, = f(U,) (xusuruw
KYuYJaHUIIMHUHT MUKIOPU Yy3rapmac).

2.66- pacMa TPHONHHHT aHOA XaPaKTePHCTHKAJAPHHUHT TYPKYMH
KypcaTniarau.

Typ TOKHHHHT KEPAKCH3 TABCHPHHH HYKOTHII YYyH TYpra KU4HK
manduit notenunan Oepu6 Typusaamu. AHOA-TYP XapakTepHCTHKa/la-
puHUHT Typkym#u 2.67-pacmia KypcaTuaran.

TpHOLHMHT napamerpJ/apH:

1. T)7p KY4JaHHIIH U3=C01’15t 6)"!.*[1'3;1113 TPHOAHHHI HUKH Kap-

A -
LHAHTH rl=A—llji 6yau6, 0,5 ... 100 kOM HH TAWIKKJI ITAAM.

a
2. AHon kynmanuum[ U, = const 6yranna Typ xapaxkTepHCTHKa-
L 6yau6, 2 ... 10 M A/B uu Tawxua stanu.

AU,

AU,
ranaa a6conMoT KuitmMaTH GfiiHua anukaauu6, 4 ... 100 raua 6yau-
IIH MYMKHH,

CHHHUHI THKJAUTH S =

T

3. Kyuaiitupnw xosdpduumnentu u='

, ibHU [, = const 6ya-

. z
/ a e,
A AL
Ul
a
r'”._
5 #
. 4 ,’é& e
L—';]'A(/r Y,
2 66- pacu. 2.67- pacm.
199
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Jlamna napameTpaapu ¥3apo ky#unaruuya Huc6araa GoOraauras,
AbHHI

[L=S-I',.

Tpuonuuur napametpaapunu 2.66 Ba 2.67- pacmaapaaru xapakre-
PUCTHK&JIAPAAH AHUKAAL MYMKHH.

XapakTepHcTHKaHUHT A HyKTaaard TapaMeTpJapuUHH aHHKJaL
yuyH TaHJaHraH pexumra moc (6epuiraw U, Ba /,, wynnuraex, U,
HHHI MabJyM KdiimMaTHra kypa) xapaktepuctuk yubypuak ABC Hu
Kypub (2.62- pacm), ynnau:

HUCO6AaT aHUKJAaHALH.
A nykragan C HyKTara yTraHia TYPHHHr Ba aHOIHWHT KydJa-
HHUWIKM ¥3rapub, aHOA TOKH Y3rapuuliCu3 KOJaaH, IIYHUHL YUYH

w My A
AU; U;—U.;.

XapaKTepUCTHKAHHHT THKJHTH
S— 2 BC
AU: U-r - U'r

2.67- pacmMna aHOA-TYD XapakTepuUCTHKaJaapH Oy#iuya JaaMna na-
paMeTpJapHHH aHUKJAL YYYH XaPakTepHCTHK YuOypuakHH KypHIl
Ba Af,, AU,, AU, OPTTHDManapHH aHMKJAW KYpPCaTHArAH.

Terpoa—6y TypTTa 3JeKTpodd samna 6Y.aub, YHHHT KydalTH-
pPHW KO3(P(PHUHEHTUHH OLINDHII YUYyH KylMMua (3KPaHAOBYH) TVP
KMUPHTHJAAAH. DKPaHAOBUM Typra Mmyc6ar Kyuaanum Up, - (20 60)%
U, Gepunaau.

TeTpoaHUHr aHOL Ba alOA-TYp XapakrTepHcTuxasapu 2.68 Ba 2.69-
pacMaapia XypcaTuara,

Terpoanulr KaM4IIMFH KHYHK aHO1 Kyu/naHHW.aapuia anoi To-
KHHUHT KEeCKHH KamahMIuaup (aHOA XapaKTepuCcTHKAacuaa §NHUpH-
auw). Bynu aunarpou 3addekrt aeitnaanu.

[lentox. Iinuarpou 3peKTHH HYKOTHII yuyH snamnara aHon Ou-
JIaH 3KPaH/J0BYM TVp opacura ana Outra Myxodasa TypH (AuHa-
TPOHFa KapluH) KOHAAWTHPUANG, KYnuHYA KaTOA OuaaH GHPUKTUPHO

‘a

2 68- pacm,
200
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4 7
-18
28
- 38
‘%
2.70- pacm. 2.71- pacm,

gy#unanu (2.70- pacm). Myxodasa TYpHHHUHT {pamaapH KaTOLHHHI
TIOTEHLHANHra 3ra (U73=0), WYHWHT YYYH 3JIEKTPp MAALOH HYKTa=-
JAaDMHUHT MOTEHIUAAAAPH MYX0(a3a TYPHHUHI YPaMAapH TeKHUCAUTH-
Aa 6upMyHya macasgu. Auwon Guaan myxodasa typu opacuiaru da-
301 WKKHJAAMYH 3/1eKTPOHAAD YUYH TOPMO3JIOBYUKH 3J]EKTpP MailoH
XOCHJ KHAuHaaH. MkKkusaMyu 3feKTpoHsiap aHOAra KaiTapuaub, Ad-
HATPOH 3hdeKT HYKOTHAAAH.

[lenton ydyH aHom xapakTepHUCTHKasnap acocuit Xuco6aaHalK
{2.71- pacu), avuu U, =const Ba U, = const Gy.rauna

Ia =f(Ua)

TeTpon Ba neHTOANApHHHI napaMeTpiapH TpUOAAarH kabu xa-
PAKTEPHCTHKA THKJAUTH S, HUKHM KAapPWHJAHK r; BA KYUYalTHPHIU KO3d-
dunuentu p nad ubéopar:

y Al
U, = const sa Uy, = const 6yaranaa S = —2
AU,
Y AU,
Ur, =const Ba Uy, = const 6yarauna r;= v
a
- AU,
U,, = const Ba I, = const 6yarapna p = e
Ty

TeTpon Ba neHTOANaPHUHT NapaMeTPJIAPHHH AHON XAPAKTEPHCTH-
Kanap TYPKYMHUAAH AHWKAAHAAH. AMMO MEHTOA aHOL XapaKTepHCTH=-
KACHHMHL TUKJAWCH TPHOAHMKUra KaparaHma OUPMYyHUYa ETHKPOK Oy.a-
CAHW Y9yH yHH 60WKaya ycya OuAaH aHMKAaHAAW. 2.72-pacMmiaru
XapaKTeDUCTHKAHMHT A HYKTacHMAaru mnapaMmeTpJaapy Kyfuaarmua
AHHK/NAHAAU:

1. XapakTepHCTHKAHMHT THKJHTH

Al
S§=—2- xuco6aananu. Bynna anon
T|

TOKWHMHT opTHM A/, aHOL KyuJa-
HHIMHHUHC OUp XWA Kufimatuaa Kyuw-
HH XapaKTepUCTHKANAPAA KOAAALWraH
A Ba B HyKTanapaaru TOK./apHHHT
adupMacuanp. TYD KyY/JaHWILIMHMHT
OpTHIUK OGOIIKAPYBYHM TYP KydJaHHUIL-
AAPUHUHT afUpMacura TeHr, s’bHU 2.72- pacw.

M

www.ziyouz.com kutubxonasi



2.73 -pacm,

AU, = U, —U:,

Us

A
2. JlaMnaHWHr HYKHM KaplUMJWTH 7, = xucob.1anaau.

a
3. JlaMnauuur napamerp.apu TeHraamacuzan ¢o#inasanu6, Ky-
yaiitupuu koadduuuentu w =S - r; xucobaatHanu.

I, Nwnu Gaxapuw TapTHOH

1. 2.73- pacM1aru 3MeKTPOH JaMNaNapHUHT TEKLUIMPHLI CXEeMacH
fnFunanu. Kusaoupuil 10nanapd  TpaHCPOPMATOPHUHT HKKUJAAMUH
YyJFaMHra yJaHrad. KH3IMpHII KYuJaHHLIMHW POCTJALl y4YyH peoc-
TaT r, AaH QoiuananiAanH.

Kaiitaysarny K épaamuna TYp Kyu/aHAIIHHUHT KYTOH ¥3rapTH-
punanu. [lotenuuomerpaap /7, I7, Ba [l nap épaamuna aHoi Ba
TYPp Kydnannwuapu Golugapu/aanu.

2. DNeKTPOH J1aMNnaJapHUHT LOKONEBKAaCHHH KYYHPHO uuWsull Ba
nacnoptuaa 6epuaraH MabJyMOT/IapHH XHcoboTra €3ub Kyium.

3. Kaanr K—2 uu ynab, KU3AMPHLI KYyu/NaHHLUIMHHHT TYpPJAH KHi-
Maraapuaa (U, =3,5 B; U,=6,3 B) anon xyuranuwunn O naH
U, wow raua y3rapTupu6, AHOAHMHT aHOA XapaKTE€PHCTHKAJapPHHHHT
TYPKYMH OJHHAAH, sbHH [, = f(U,) yayamnas OJHHTAH MabayMOT-
aap 2.44- xansaara €aunanu.

4. Oaunurad aHon BOJILT-aMnep XapakTepucTHka Oyiinua auod-
HHHI MYKH KapIUMJHICK 7, Ba XapaKTEPHCTHKA THKAMCH S aHHKJa-
Halu.

5. Kaaut A, Hu Ba K, Ha yna6, GOWKApyBYH TYypra Typau Kyu-
Aaguwaap 6epud, TPHOAHMUHT CTATHK aHOJ XapakTepuCTHKAJApH Ty p-
KyMu [, = f(U,) oaunaan. ByHaa aHOA KYYJaHWILMHUHT Y3rapHiliu-
HU OWp xHa, macaaad 50 B aan (50—100—150—200—250) optruput
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2.44-ansaa

U, B
U, =3,5B

I, mA

U, B
U, =63B

[, mA

GOpHIl KepaK. YauawaaH OAuMHTAaH MabayMoTAap 2.45- xanBaar
éanaanu.

245-wanBaa

U,B
Us

I, mA

U, B
U;

f;, mA

U, B
;

Iy, mA

U, B
vy

I,, mA

bowkKapyeun TYpaard Kyunanuil (YKMTYBUHHHHT KypcaTMacura
6unoau) U,=—8 B; —4 B; —2 B; 0; +2 B nau oaunagu.

6. AHOIL KyuJIaHWIWHKHUHT Typau xuilmataapuia (U,=100, 150,
200, 250 B) TpHOAHMHT aHOA-TYp XxapaKTepPHCTHKaAapu TYPKYMH
ONMHAAW. YA4alUlndd OJHHraH MabayMoraap 2.46- xansaira é€3u-
Jalu.

7. AHoa kyuysaanuwn U, =100 B Ba U,=150 B 6yaranna typ-
HHHT OepKHUTYBUYM KYUJAHHIIY aHHUKJAAHAIH.

8. TpHOAHMHT aHOIL Ba aHOA—TYDP XapaKTE€PHCTHKAJIdPYUHUHT TYyp-
KyM¥ KypHJALK.

9. XapakrepucTtukaaap 6yfuMua TPHOAHMHI aCOCHH NapameTpJapu
r, S Ba p aHuKNaHanaW, AHUKJAHraH napaMeTpJAapHuU JAaMOaHHHT
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2.46-wansan

U, B
U=
IA mA
Ur B
U=
ly mA
U, B
U, =
A mA
|
Uy B
UlV
1, mA
1

nacnopTHia Ba CNPABOYHUKIAPAA OepuAraH MawJayMoTJaapH Ouaan
TaKKoCAaHaAH. TonuaraH mapaMeTp/apHH TPHOAHHHT aCOCHH TeRr-
Aamacu p =Y : r; ra KYidu6, YHUHT TYFPUJHCH TeKIIHPHJAALH.

10. U, = (60 —80)% U, wom 6yaranna, Typ xyuaanuwu U
HHHF TYpJAH KHAMAT/IApHAA TeTPOMLHHUHI CTATHK AHOL X3aPAKTEPHCTH-
Kanap4uHUHT TYpKYMu oaudamu (U, = const). Ynvawnau onumwran

MabaymoTaap 2.47-kansaara é3ujanu.
247-xanxBaan

U, B
U, =

1y mA

U, B
U=

A mA

Us B |
Uy =

1y mA '

11. AHoara Typ.ad KuiiMaTAard KyuyJanuw.ap 6epus, TETPOAHHUHT
TYp-aHOL XapaKTepHCTHKAJIAPHHUHT TYpKyMu /[, =f(Uh) OJHMHA M,
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U, = const. Yaqawnan oaunran mabaymotiap 2.48- xansanra é3u-
LS
Jaaau.

248-wanBan

Us, B
U,=
ly mA
Us, B
U, =
1y mA
U, B
U;"—
1y mA

12. TerpoanuHr aHO4 Ba AHOA-TYP XapakTepUCTHKANAPHUHMHT
TYPKYMHUHH KYPHO, YHHHI NnapaMmeTpaapud r;, S Ba p  aHUKJaHAAM.
Tonuaran napamerpjapHd JaMOAHUHT TACOOPTHAA BAa CMNPABOYHHKAS
6epunraH MabAyMOT/1ap O6uJaH TaKkKOC/aHald.

13. U, = (60 —80)% Uauon Gyarranaa, Typ Kyunawuwn U, wuuur
TYpJaH KufivariapuAa MNeHTOAHWHT CTATHK aHOL xapaxrepucmxana-
pu Typrymu /[, = f(U,) oauwamu, Oynia U, = const. Yavamaan
OJIMHI'aH MabayMmoTaap 2.49-kampanara ean.nazm

249-xanpaa

| B ‘

U,=

N mA ’

Us B ‘
Uy =

1, mA

U, B ’
;= - |

JA mA }

|

14. [1eHTOAHHHT aHOA XapaKTepPUITHKAJNAPH TYPKYMHHH KYpHO.,
YHUHT napamerpJapu r;, S Ba p aHdg/aaHaau. TonuaraH napametp-
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JIAPHN JIaMITaHHHF NACNOpivAa Ba CNPaBOYHMKAA OEPUAraH Mabiays
MoTziap 6usaH TaKKOCAaHAdH.

Ya-yaunn rexmupum yuyn casoanap

. Tepmo3aneKTpoH sMucCcHa Reb Humara afiTnaaau?
daexTpod Namna KaHAa# saemeHTaapaaH wbopat?
JnexTPOH NaMmnaja KaTOIHMHr Badudacu wnmmagan ubopat?
Nvoa neb6 Kannait saexkTpod asamnara aiituaann?
Kanaa#t wapoutnapaa AnOA 3aHMHPHAAH TOK OKHO JTaau?
. XapaKkTepucTuka THKANTH Aeb niMara aiitiaaiu?
. Yy 331eKTroAan namna Kanaa# tysumau?
8. Yu snekTpoanM namnana KyyadrHpHIl NPHHUMIK KaHaai?
9. Jlamnauuur ky4yalTapuw koddJPHUMEHTI! HUMA Ba Y KaHIaH aHWKNaHagu?
10. Tetpo1 ne6 Kaniail 3.1ekTpPOH Jawnara adtuaanu? KyuaiiTupuin pewumuna
TeTPOMA TPHOAAaH HWMa 6Miad dapK KHiaau?
11, dunatpod s¢pdextn ne6 HuMara aiTnraan?
12. Tlentonnary Mmyxodasa T¥puuuHr Basudacu HAMa?
13 Tpuoa, TeTpoa Ba MEHTOANAPHHUHT XAPAKTEPHCTHKANApH 6F#iHua nrapameTp-
JapH KaHaait aHukhanaad? JlamMna napaMeTPAAPHHHHT TEHraaMacH KaHnai?
14. KatoaH¥ KHM3UTYBYH KYUYMTAaHWMH OPTian1a €KkH Kamaiirasna nammna KaHnnai
niaadan?
15. dnekTpon namnanap TexHuxaHMHI Kaiich coxanapuia KyaniaHuaamu?

NO G-

24- sabopaTopusl HLIH

SIPUM Y TKA3FHUJIA AUOI, CTABHUIUTPOH BA
THPUCTOPJAPHUHI CTATHK XAPAKTEPHCTHUKAJIAPHHH
TEKIHHPHII

I. Munm Gawapuminan Makcan

1. Slpum y1kasruuam auoaA, CraGUAMTPOH Ba THUPHUCTOPJAPHUHT
TYSHJAWIUY Ba MIUJALI NMPHHUMIHHW Yprasuil.

2. Iuon, ctabunuTPOH Ba THPUCTOPJAPHHHT CTATHMK XapaKTepuc-
THKa/Japn Ba napamerpJsaapi Ou/naH TaHHLIMLIL.

3. SlpuM YTKasruuau AuOA, CTAGHAMTPOH Ba THUPHCTOPJIAPHHHT
Kyaaauuin coxajsapy GH/AaH TaHHLWMLI.

1. Mra oux nasapuit Tymyauanap

SpuM YTKasruuJauM AHOA, CTAaGHUAMTPOH Ba TUPHUCTOpJAp ¥3rapys-
YaH TOKHW Tyrpu/iawiaa (y3rapMac TOKKa adJIaHTHpPHILAA), Y3rapmac
Ky4JaHuWHK OOWKA MHUKAOPAArd ¥3rapMac Kyd/JaHMWra aiaaHTH-
pMWwAa BA Y3rapMac Ky4/aHHIIHHW Y3rapyByaH KyuJaHuwira ainat-
THPHO Gepuiiga vwnatuaand. Bywnai ac6o6aap ysrapysuan Ba ¥3-
rapmac Tok crabu.au3aropaapuia, 6ol KapuayBUd TYFpUaaruuaap apa-
THILIAA, yMyMaH y3rapTUpH0 OepyBYH TeXHHKAHHMHr OOWIKA KYpHJ-
Manapuiaa, WyHHHrAEK, OOLIKApHIl CHCTeMaNapHia KeHr KyJaJaHu-
JAanu.

Mawumanakatumus caoaTH WwAa6 4MKapaéTram SAPUM  YTKAsrUYJu
ANOANAp BA TUPHCTOpJAp MXYaM, KHYMK YJA4aMJIH CTaTHK TOK ¥3-
FapTKHyJap sp4aTHWITa UMKOH Gepamu. Bysnap cawoartaa, Temup #ya-
Zla, Waxap TpaHcnopTHAd, caMos€raap Ba OOLIKa JKOHJApAa KeHr
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Kyanauuaand. Typan TyFpuaaruynap 3/71€Krp MaulMHaNapUHWUHT Mar-
HUT MaiiflOHHHH XOCHJA KMAWW A, ¥3rapMac TOK 3JEKTD IOpHTMAcH
cucTeMacuia ABHrate s apHi, WYHUHrIeK, XMMHA CAHOATHAA 3JeKT-
pPO/IN3 KyDPHJMAaJNapHHH 3JEKTP JHEPrisicH 6PljlaH TabMHHJAILAA, PAHT-
JU MeTaANyprusna Ba XOKa3ondapAa KeHr KYanaHaiH.

SlpuM YTKasruyay ac6obaap HOH Ba 3/eKTPOH acdobaapra Huc-
6aTan: vwira aoum tadépaurd, L. M. K. HuHr Ba MycCraxkamJuru-
HHMHT IOKOPHJHTH, HcTaraH ¢asoBHit XoaaTAa MILJNAK  OJMILHM, KaTTa
WHEpUHOH Harpyskajapia MUIJATHLI MYMKHHJAMTH, KaTra GouKapuin
CUCTeMAaJNIAPHHUHT KYPHUAMAJMAPUHH MHKDOMHHHATIOpHU3aUHKAJaLl Ba
HHTErpauus KUJIHI MYMKUHAWrH kabu adsaiiukaapra ara.

A. IPUM YTKA3IHYJAN OJUOLJAPHHUHI TY3WJHIUH BA
UIIJALLD [TPHHUMITH

SlpuM yTkasruu/v ac606JAPHUHI HILJNALI NDUHHIMAIH, INEKTPp YTKa-
S8yBYaHJAMrH Typanua OY/raH ApUM YTKasrHYJIH MaTepHalapHUHI
6up TOMOHJaMa YTKa3Wll XYCYCHATHra acoc aurad. Byaap 3jaekTpoH
(n- TMNArK) Ba TEWHKJM (p-THNAArv) 3SJeKTp YTKa3yBYAH/JHUKAAD-
JUP. n- TUIAATH 3/]EeKTP YTKA3yB4aHJIHK COXaCHAAd TOKHWHI YTHLLH
MaH(puii 3apsaajaHray 2/eKTPOHJADHHHI KY4HWH Xucobura coaup
6yaaan. By 3/1e€KrpoHNapHHUHT OPTHKYA MHKAODH SIPHM YTKA3THUHUHT
MOHOKPHCTAMJINId [OOHOPJAH  KYLIMJAMAJapHUHT (MacanaH, CypbMa,
MULUbAK Ba (POCHOP) KUPHUTHJIAWWIK OHJIAH XOCHJA KHJIHHALH. p- THM=-
Llard 3JeKTp YTKa3yBYaHAHK COXacHAa 3Ca TOKHHUHI YTHiIH MycOaT
3apsalJanrad ,TeWrK" JapHHHr Kyyuwy xucobura coaup Oyaaau.
» TeUHK" Oy 3MEKTpoH eTHwMarad arom Oyaub6, myc6ar 3apsira
araaup, a6CoOMIOT MHUKAOPH OYiiMya 3JEKTPOHHHWHI 3apAAWra Telr.
Tewukaap ApUM YTKA3rHYHHUHT MOHOKPHCTAA/NMIA aKLenTOpJAHM KY-
WHJAMaHu (Macasad, MHAMH, 60p Ba aJOMHHHIL) KUPUTHII OHJIAH XO-
CHJ KUJHHAALH.

Butracu 34exTPOH, HKKHHUHCH TEWHKJIM 2MEKTP YTKA3yBUaAHIHK-
Ka 3ra Oyarad spuM YTKasruuy/iapHu 6eBOCHTa OHPAALLITHPraHaa
(KOHT4KT/ALIraHAE) 3JEKTPOH — TeWwnK YTHW (p —n VTall) XOCHJ
6yaalin. Y THIWWHUHT aCOCHA XYCVCHATH YHMHT KAapWHAMCHHU MHKLO-
pu OepuJaéTrad KYYJaHHWHWHT KyTOura OGoraukauruaanup (2.74-
pacm), p —n YTHIUAM APHUM YTKA3TUUJIADHH TalUKH 3aHXUPra yaatl
YUYH YHHHT KHCMaJjapu OWNaH KOHTAKT XOCHJA KHJAHHALH. SIpuM Y-
Ka3THYHH TYFpH ynarania, YHUHT p COXAaCHTra Ky4MaHHUWHHHT MYyC-
6aT KyTOHHHM, 1 coxacura s:a MaH(puil KyTOouuu OGepranumusjia p—n

, .
D — " Jecx
e s I

q e e e @y, RCA RN e )

= BRSO == * | &
Nongt - N O o
= © @Bl & & 3 < =
” _ P 7 5 P

74

274- pacm.
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A A4 ]fj
—
P
kr p Loy % / i G
a ) %
/ft’[A’
2.75- pacm, 2.76- pacM.

YTHWHHHT KapUIMJAWCK MUHHMyMraya «kamasad. Teckapu yJsaraHnaa
3Ca p—n YTHIWHHHC KApWHJAUrKk karra 6y.and.

CTpyKTypacu p —n YTHIUAH UKKM KatjamaH ApHM YTKA3ruu
acocuaa uuaaswrad ac6o6 auox €xu  60WKapUIManaMraH BeHTHUAB
Aedujadd. N TUNAArd 3/M€KTP YTKA3yBYAHAUKAH APUM YTKA3ru4 Kar-
JaMHUra yJAaHaAuraH 3JeKTPOd Karod, p TUMAArH JeKTp YTKa3yBuaH-
JUK KaTAaMura yJaHagurad 3JeKTpPoL 3ca aHogn Xuco6aanazm (2.75-
pacm, a), JuoAHuHr waprtau Gearucu aca 2.75-pacM, 6 pa kypca-
THATAH.

[ D71eKTPpOH — TeWHK YTHUIHHHF XYCYCHATH, p—n YTHWAArH
TOKHUHI KatTaadry Ba KyTOH, yHra GepuiaraH KydaaHudura OOFJIHK-
JUTUHY KYDPCATyBYHM BOJbLT-aMnep XapakTepHCTHKACHAa AKKOJ Tac-
BupAanrau (2.76- pacm). BoJabT-aMIep XapakTepuCTUKa KViiMiaruaap-
HU aHuKaawra épram Gepagu:

TECKAPH TYRMHHII TOKH — frocks
MaKcuMalnl TecKapd KyuJaHHl — Ureck, wai
TYEp.
b
Alryrp.
TYFPUIALMIHMHT CTATHK Ba AHHAMHK KO3(ouuueHTAapH

auddepedunan KapWuInK — r; =

Jond Kry'rp Ty KT)"FP ams
myepu
i MHHHUMAJA éHuwl (mopo-
rosoe) Kyuaanuun — U,
p—n YTHUIHUHT XYyCYCH-
ATUra TemnepartypaHuHr
l/mm TabCHUPH.
Mo i II. lHORAapHHUHT aco-
L max " p CHit mapameTpJaapu: TYr-
‘ o—-%——o PH/IAHraH MaKCHMaa TOK
I19rmaxy Ad KYydJaHHLI-
Towen 12 HUHT TYFpH #yHa uLIAa-
a ru nacawsd Urye, MAKCH-
MaJ reCKapd KY4JdHHLU
2.77- pacm, — U, eck max» MaKcuman

Y Ungepu
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TECKAPH TOK /iecq max MAKCHMAJ COUMATAH KYBBAT Peoy. max; MEKTPOL-
aapapo curuM — C: MyMKHH GY/Aran MakcuMman 4acToTta — f; Hinaam
TeMnepaTyPACHHUHI NHAMA30HH.

ApanaliMaCHHUHI KOHUEHTPAUHMACH KaTTa O6yJAran KpeMHHAJah
ACaJAraH sICCH AHON ApWM YTKA3rudau Adod xucobaanapd. Ctaduaun-
TPOHHHHT CTATHK BOJbT-aMnep XapaKTepHCTHKACH Ba LIapTJau Gearu-
aanHuwu 2,77- pacm, @ Ba 6 fa KypcaTu/arau.

Il CTaGuAUTPOH BOJABLT-aMNep XaPaKTEPUCTHKACHHUHT OGHPHHYM
yopakjard GY/1arH KPeMHHiAAM AWOLHHHI XaPaKTEPUCTHKACHAAH dapx
KHAMaia4. YHUHT YYHHYM yopakaaru 6yaaru aca, TOK yKWra nesp-
A¥ napaiajesb YTYBUH BEPTUKAJbL TYFPH UH3UK KYpHHUILUMIA 3ra.
LllyHHHr yuyH TOK KeHr uerapala y3rapraHga ac6o6iaru KywuJja-
HUIIHUHT nacaloBd aMaJjaa ysrapMmahid. KpeMmuuitam [QHORJNAPHHHC
6y XyCyCHATH yJaplaH KyudaaHum CTaGHaIH3aTopJsapu Tap3ulda (o=
AaJdHHUIra UMKOH OepamH.

Cra6u/MMTPOHHHHT napaMeTp/apH:

Crabuanatrad Kyuaanul — Ugema
MaKCHMa/a CTAGUANAHTAH TOK — [ermaxi
MHHUMaJ CTabWAAaHraH TOK — [er-mint
AU
AuddepeHunans Kapuwuank ry = —-=,
Al
6y epaa: AU, — CTaGHIUTPOHIATH KYYJAHHIUHHHT OPTHILIH;
Al — cTabujnail pexxMMHAd TOKHHHT OpTHILH,

B. IPUM ¥YTKA3MHYAU BOIWIKAPHJIAOUTAH BEHTHIIb —
TUPUCTOPAAPHUHL TY3UJHUILA BA ACOCHH MMAPAMETPJIIAPH

Tupuctopnap TypTTa KerMa-ker aaMallMHUG KeayBud p Ba n
THNNAPAArH YTKA3YBUYAHJAWK COXasapuiaH ubopart 6yaub, TYypr Kart-
AaMJK SPUM JTKa3ruuam ac6o6aap cuHura kupagu. Tupucrop yu-
ta f1,, [1, Ba [T, p—n yTRwau ApuM YTKA3ruuin KpemHuiau Golu-
Kanu/aaaurai BeHTHAb XucobJanaau. 2.78-pacM, @ Ba 0 1a THpHC-
TOPHHHT TY3{JHIUMY Ba WAPTIH OeArHJAHHIUK KYpCaTUJrad.

Bowkapysun a3sektpoa y3yk O6yaramga, MaHb6a Ky4JaHHLIH
wyHna# TaHJaHaAWKH, YHUHr Kuiimatuza [/ sa /I, ytuwaap yrka-
3yBYaHAMK fYHaIuWHAa (0udK), /7, YTuu aca yTkasmajauran iny-
Haavwaa (énuk) 6Vaanu. Byujga sanupaard TOK Kydd KHuuk OV-
An6, ManGaHuHr Gapua KyunaHuWMd aHa Wy yrumaa #yxoaanu. Kyu-

p J
l ,'Z /72 ,—r’ ! a3
— o= o
a
2.78- pacwm
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I rge
&
/ - I
/ 1. [.. y
da v,
/ . T.=0
Urecx 0 b L
i‘_‘f’_"._v [/Ye Uy, Uy ma U,gre
Trecs
2.79- pacM.

JaHull OpPTranAa TOK Oup 03 kynaann. TabMHHAOBYH MAHOAHWHT
KyuaaHuwy tewnb yTH (mpo6oi) KydJaHHIIK MUKIOpHra eTraHia
[1, yTHmAA TOKHHHI KMHMATH XKajaaJ paBHlLfa YTHW TOKH [ KuilMa-
THraya opraau. /7, YTuwaarn Ky4/JaHULl MHHHMYMraya KeCcKHH Ka-
Main6, BeHTHAb OUYW/Iand. BEHTHJHUHT OUYHJMIIKra BOABT-aMNEp Xa-
paKTepucTHKaHUHr (2.79- pacM) 06 KUCMH TYFpH Keaagu. XapakTe-
PHCTHKAHMHT 08 KHCMH 3Ca KPEMHHHAAH BEHTHJAHHHT BOJbT-aMmnep
XaPaKTeDHCTHKACHHUHT V3UIUp.

Arap 6omkapyBuu 3azekTponra GomxapyBuu Kyunawuw Us HH
6epcak, GomKapyBuu TOK [ /7, JTHIIHMHT OYHJAHW (YAaHHUID) Kyd-
JAHHIIMHK nacaiTupasu. Bynaa MaHGaHHHr KyuJaaHuwu kam Oy.jca
XaM THPHCTOp ouuaanu. BowkapyBuu TOK f5 1a THpucTOp GaMHCOH
6oWwKapUIMailANTaH BeHTUIb (XapaKTePUCTHKAHHHT 006 KUCMH) Kabu
vwaaian. llyunait kuaub, Tupucropra MabJayM MHKAOpaark 6Goui-
KapyRun TOK [s M Gepud, Mabaym yTum kyunawuwd U, - 1a TH-

PHCTOPHM €NHK XO0/aTJaH OYMK XOJATra YTKa3HIl MYMKHH.
THpHCTOPHHHT KuCManapura TeckapH kyunaHvuw U, HH yJara-
HUMHU31a, GOWKapyBuH TOK [, naH Katbu Hasap /1, sa /7, jrumaap
énuK 6ysnanu.
TupucTop aBTOMaTHKA Ba XHCOGJAWI TEXHUKACHHUHT CXeManapu-
0a KOHTAKTCH3 KafiTayJarpu/ap Tap3uja HINJaTHIALH.
TupuctopuuHr acocuit napamerpaapu:
KaiTa yJaunw Kyuaawuwu — U
KOA1HK Kyusanuw — J
TECKAPH TOK — [roeys
6owKapyBuH TOK — /g;
MaKCHMaJ TYFPH TOK — lrgrp. maxt
KaiTaynaHuu Toku — /[
TeCKapu MakcuMmana KydJdauull — Upeex maxs
YJAAHHII BaKTH — Ty
Y3UJHII BaKTH — Ty,

Kon’
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IIl. NwHn Gaxkapuiu TaptHOH

1. JuOAHUHT acocHi mapameTpiapu OW/aH TaHUWMKG, YJAapHH XH-
co6or nadrapura &3uur.

2. 2.80- pacMaaru LUOAHH TeKIIHPULI CXEMACHHH HHUFHHT.

3. Kantayaaruyu /7-1 uu ,a* xonarra, [1-2 uu 3ca ,I* xosarra
YTKa3u6 r, Ba Iy PE3UCTOPJAPHUHT KapIUHAWKAADHHHM Y3rapTHpHLL
6unan Anoara 6epunalTraH Ky4,aHdll yarapTHpuaadu (ysrapTupHu
yerapacMHH YKHTYBYM KYpCaTaiu). Y/4aluJaH OJNHMHIAH MabJyMOT-
aapuu 2.50- xaasaara €3uHr.,

250-wannpaa

Ursep B
Iryrp mA
[/;ECK B

lreck mA

4, Ka#itaynaruu /7—] uu ,B* Xxonartra, [7—2 uu sca ,2“ xoanar-
ra yTkasu6 AHOAHMHT TeCKapH XapaKTePUCTHKAaCHMHM oJuHr. Dynna
JMOAHHUHT Tewuavwura (npoboft 6yanwnra) iAya xyimacaad, yura
6epunaérrad KyUIaHUWHN Usge may Ta4a Y3rapTHPHLI Kepak. Yauaw-
AaH OJIMHTAH MabAyMOTAapHU 2.50- amBaara E3uHr.

5. 2.50- xansanga  &3uaraH  MabayMmoTaap Gyfduua AHOLHMHT
BOJIbT-8MNEP XaPAKTEPHCTHKACUHH KYDHHT.

6. [IMOAHWHT BOABLT-aMNep XxapakTepucrukacH G6yiuua r, Ba U,
HHU, WYHHHTIEK, UTyF=Um,\. 6yaranna ctatuk TYFpHJaam Kko3ddu-
LMeHTH

I
K'rcT = ;sii

TeCK.
HH AHWKJAHr,
7. 2.80- pacMaaru cxemanaa AMOA YpPHHUra CTaGHIHTPOH YJAHT.

8. C1abuanTpoHHUHr acocHil napameTpaapu 6uaan Tanuwn6 ysap-
HH XHCOOOT nadrapura 83ub Kyiiuur.
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2.81- pac.

9. 3 Ba 4 nyuxrTaapaard TewwMpumaapHu 6axapub, yauawinan
O/IMHraH MabAyMOTJAapHH 2.51-xamBanra 6E3uHT.

2-51-waagBain

UT)..Fp B
Lsep mA

Useck B
Irecxk mA

10. Oaunran MabayMoriap 6yiiuda CTaGHAMTPOHHHHL BOABT-A\ -
0ep XapakTepHCTHKAaCMHH KypuO, YHAAH CTAGUAMTDPOHHHHI aCOIN |
napaMeTp/iapuHu aHUKAAHT.

11. TupucropHuHr acocuit napaMmerpsapu OuJaH TaHWWHO, yJaap-
HH XHco6oT nadrapura é3ub KYi#WHT,

12. 2.81- pacMaard THPHCTOPHM TEKIIMPHULI CXEMACHHH HHFUHT.

13. Kairayaaryu /7—17 nu a xoaatra yTkasu6, /1—2 HUHT dX-
paTuaran xoaatuaa /.. HWHT TETHUIIY KHAMATIADHHHU anuKaab, mag-
GaHUHT KyYJaHUIUMHM y3rapTHPHHL, Y/14alUInaH OJHMHIAH MabJAyMOT-
Aapuu 2—52-xaaBanra E€3uHr,

14. Kaitaynaruu /7—2 Hu yana6, peocraT rg HUHI MKKHTa Xo.a-
TM yuyH Manba KyuynaHULWIHHY YKATYBYM KypcaTraw wyerapaja ys-
rapTUpUHr. YJa4awaad OJMHraH MabJayMoTJapHu  2.52-xaasanra
€3uHr.

15. Kaftayaaruu /7—2 uu axpatu6, /7—I Hu 3ca ¢ xoaarra yr-
Ka3n6, MaH6a KYUJAHULUIMHH ¥3rapTHpPraH XOaAa [recxk TOKHUHL KHii-
MaTHHH aHWKJAHT. ¥Y/A49aWAaH OJHHrAH MabayMoTAapHu 2.52- xan-
8aJra €3auur.
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2.592-x%anpan

|
Ury'rp. B
160 = 0
Ityep, mA
Uryrp, B
16,> 160
I'ri'rp, mA
Usgrp, B
o3 > 16,
Lryep, mA
Urecx, B
le=0
lreck. MA

16. Tupucrop BOALT-aMNep XapaKTePHUCTHKACHHHUHL TYPKYMHHH
KypHuO, VHIArH acOCHi Xa)aKTepJH HyKTanapHu Ge/IrHAaHr.

Y3-j3unn Tekwnpuw yuyw casoanap

l. .p—n* §THw ned Humara afiTHaaan?

2. Slpuv §TKa3 MY4AM QHOINMH  Ba CTaGHUAMTDOHHMHT TYSHIMIUH Ba KWW
OPHHINNBHE TYMVHTHPHE Gepuni.

3. lnon, c1a0MAHTPOH B\ THPHCTOPHHHI BOJAbT-aMNep XapaKTepPHCTHxaJ1apH
Kaupail Kypuununa ara?

4. THIUCT PHHH  TY3HAMWNW Ba WWAAW NPHHUKUAMKHA TYWYHTHPHO GepHHr,

5. lnoa cradu.uTpH Ba TUPUCTOP KakcH coxaiapia Kyanawnnaau?

25- n1aGopaTopHA HIIH

JAMIAANA BA SIPUM YTKA3THYAH KYYAUTHUPTHYNAP

I. Mwnn 6axapuiugad makcan

1. J/1eKTPOH NaMnanu Ba APHM VTKA3rUUIH KYqaHTHPTHUAAPHHHT
acocyuit cxemanapu O6uAaH TaHWUIALL,

2. Bup kackagau Kyunandw KyyauTHPrUYNapHMHT YpTa yacTora-
AapRarun XapaKTePUCTHKAAAPHHH TEKLIWpHIL.

3. flpum ¥TKasruuau TpuoaNapaaH scasAraH OWD KacKapaIH Ky-
4alTHPTUYHK TeKLWHpHLI.

II. Hiira oM Ha3apHA TywyHYaaap

KyuaiiTupruanunr pasudacu GepuAran KydcH3 CHTHAANH Kyuaid-
TMDUIW €Ki KyBBATHHM OWMPHIWAAKW nOopaT. BynAa xywaATmpuwr ToK
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ManGauHuHr xucodura 6Yau6, YHUHr KVBBATH HXPO MEXAHU3MHHH
HIITa TYWHPUHW YyuyH eTapavuya OFJHILIM Kepak.

Ky4aATHprHuHHHT KUpHG KesNaéTraH CUIHaJHHHT OHDP MOroHa Ky-
YyahMUWINHEKY TABMHHJIOBYM CXEMACH Kackaa Aeduaain.

Onmatna MKpPO MeXaHH3MJAPHHM HIWIra TYWHWPHW YuyH OHp Heu-
Ta KACKaA/IH Ky4alTHpPrua/ap KyJ/1analu.

A. QJIEKTPOH JIAMMAJHU KYYAUTHPTHYJIAP

KyualiTupruusap cxemManapMHHHI KacKaaJapapo OOFJAaHHIIKTA
Kapa6 Ky#unarvuya KJacCH(PuHKaumaNaHamu:

a) 6eBocuta €KH raabBaHHK GOFaanHUIIH, OYHAA KACKAAJADHHHI
JAaMi13/1apHu 3JeKTp ToKJap 6yiuua axpartuamaraH 6yaaau; 6) peoc-
TaT—CHFUM OOFNaHMWJ/IM, OyHIAa KaCKagHHHT KHPUII TOMOHMIAru
Ky4/JaHUII aKTHB KAPWHJ/HMKAArH KYYJAHWLIHUHT 0acaioBH OHAAH XO-
CHJ KHAMH2AM. AMMO JIaMNaHHHT aHOJL 3aHXHPH KeHWHIH Kackal
AaMNAaCHHUHC TYpuaaH CUFUM OHaaH ampaTtwiarad 6yananu; B) TpaHc-
dbopmaTopnu GoFaaHuW, 6yHAA OALMHTH JaMMa aHOL TOKHUHUHT ¥3-
rapuilli KeHUHrM Kackad JAMIMAaCHHUHT Typura TabCupu Tpaucdop-
MaTOp opkaau 6Vaaiu.

KydaATHPrUYHHHT MW PeXHUMH TYPAArH CHAKHLW KyYJAHHLIH-
HUHT y3rapMac MaHQu@ MHUKAOpPH OWaaH aHukjaaHaad. 2.82-pacmaa
KYYaHTHPrHUHHHL HKKUTA HIU peXuMH Kkypcaruarad. BupuHuu Xxo01-
1a A Kkaacc pexHMHAA TYP CH/DKMII KyUJAaHHWHHUHT HHCOaTaH 03
O6YJMIWIK HAaTHIKACKUAA aHOJA TOKH CHTHAJAHUHT OYTyH N2BpH NaBOMH-
0@ CUTHaAJHUHT KOHyHW OyiuMuya y3rapaau, AbHU 6apuya CHUCHAJT Ky-
4afTHPrUYZaH 1LAKJM CaKAaHraH xoana ysaThaaiu. Mkkunuu xoa
B ksacc pexumuaa 3ca TYp CHAXHMII KYYNAHULIH JaMmMnaHuHr Oep-
KHTHW Ky4Jauulwura TeHr Oyaub, xyuyaWTHpPrud rapMOHHMK CHTHAJ-
HUHT MycOaT sApuM TYAKuHUHH y3ataau. Curnan 6yaMaraH nafituaa
AHOA TOKW tOJATA TeHr. LUUYHHHr yuyH CUTHAanHHHT MaHbuit apuM
TYJKHHH YMYMaH y3aTH/AManau.
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YUKW

2.83- pacm. 2.84- pacm.

Kyuaittupruunap gauiaft KaTTaJuKHU KyyalUTHpuwura Kapad kyu-
JaHHIl KY4YaUTHPru4d  Ba KYBBAT KYuyalTUpruuJsapura 6yauHaiu.
Kyunanww kyyadTHpruusnapuaa Harpyskacu avoada €kH Karoana
6yauwy 6unaH xaM ¢apx KuauHaAd (Teruwanua 2.83- Ba 2.34-
pacm.ap).

JlaMnanpHr aHoaura mycbart KyusaaHuin Gepunrawna, aamna TY-
punaru KyuaaHuwuunr (Uy,,) y3rapuud aHod 3aHXKHUPHAArH TOK-
HUHI Y3rapuiiura Ba Teruwauua aHox r, (2.83-pacm) €ku katon
ry {2.84- pacM) 3aHxupura yJaHraH Kapuuukaapilart Ky4JaaHuu
TYIIYBUHUHT XaM y3rapuuiura oaub KeJaalu.

Kyuafitupruu cxemacunaru (2.82- pacMm) KaplUHJHK — 7 aHOA TOKH-
HUHT NOWMHUHA TAWKWA STyBuMCH XHcob6ura G6OLUIKapull TYpura V3-
rapMac MaHduit CHAXKUIL Gepuw yyyH HWWAATHAALH  AXPaTyBYH
KOHAeHcarop Cp, TYp 3aHKupura MaH0a KYUNAHUWHHUHT JOUMHH
TaWKHJA 3TYBYHCHHU §TKa3Mac/uK yuyyH yaaurad. Konameucarop C,
4HOM TOKMHWHT Y3rapyBYaH TAWKWJA 3TYBUHCHHH LIYHTAaAAU. AX-
patyBuu koHAeHcaTop C,, 3Ca KYy4YaWTHPHYHHUHT YUKW 33HXHUPHra
4HOA KYUYJAHUWHWHUHT L0AMHUHA TALIKKA 3TYBUYHCHUHH YTKa3Maimau.

B. APMM YTKA3MHYIA TPHOLNAPAAH SICAJITAH
KYYAUTHUPTUUYJTIAP

SlpuM YTKa3ruyau TPUOL €pAaMMaa CHrHAAHM KydaHTUPHWHWHT
yuTa acocuét cxemacu (apk Kuauwaaud: ymym Oasanu cxema (OB —
obuwas 6a3a) — 2.85 pacm, ymym smurrepan cxema (O3 — oluwmit

[0, O

2.85- pacwm, 2.86- pacw,
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2.89- pacu,

2. Anon kyunauwnmn E,=250 B; kupuw kyasawnwun Uy =
w=0...10 B (1 B nrau opanaru6) 6yarauia KyuyafTHPrHYHHHI aM-
NAMTYAa XapaKTePHCTHKACHHH OJHW Ba Kypuul, avHu U, = f(Up).
Kapwuank r, au 2 kOmra tenr Kuau6 oaunHaad. Yivawsman oauu-
rau masaymoraap 2.53- xaasajara é3uaanu.

2.53-maasan

KHD HHK El "(U
B B B -

KackaaAHMHr KHPHUI Ba YHKHW TOMOHHAArH Ky4JAaHuwsap namna-
au BoaptmMeTp BK — 7- €ppamuaa yauananu.
3. Kyanauuuwr O6yfinua KywaHATHPHIL KOSPPHUHMEHTHHUHI KHUDPHIL
Kyd9/aaRUIIHra GOrJAMKJAHCH aHMKAAHAAM Ba YHHHT rpadurd
U'IH
K
KU= Zl— = f(UK

KHP

wp) Kypuaanu.

4, Anon wyunaawumu E, =250 B, karoa xapwuaurun r,=2 kOu
Ba kupuw kyuaauuwu U, =0,5 B Oyaranna, awoau rox.aaHras
KACKAAHUHT KYUJaHHW OYfiMua Ky4afuTHpH Wl  KOIPUIHEHTHHUHT
HATPY3KA KApWHJAHCH r, Guaan GOrAanduu OJAuHMG, yHHHTr rpaduru
Kypuasau. Yaualgan onuHraH mawaymoraap 2.54- xagpanra &3u-
nangH.
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2.54-xanBan

. KOMm

UNHp B

U-mx B

K -
H

5 Kupnw kyunawuuw U, =2 B 6yaranaa ocuuanorpap skpa-
wunan U, o Ba U, J3pHUHT STpH UH3WKAapH uw3n6 oaunanu. Ka-
ToA Kapwuaurd r,=0 Ba 10 xOm ra xyiinaaad. Yukuw Kyunauu-
WHHUHT rpadurHaa HOYU3HKAHKHUHT OOPJHMrH aHHKnaHaad Ba yJaap-
HUHT nadao 6yauw cab6abaapH TYWYHTHPHAAAH.

6. Kysaitupruununr yacrora xapaxrepuctukach U, = f(f) nu
o/NuMHaaH Ba Kypuaanu. [eneparopHuur yactotacuuu 200 I'u mau opa-
aata6 100 ... 2000 C'u atpopuaa yaraptapunand. KackaAHHHT kM=
pHll KYYJAHHIWKHKM Y3rapTupMaciaH ywaab TypuHaaau. ¥ 4awinas
OJMHrAH MabayMoTaap 2.55-xanpajira €3uaaau.

2. 85-x%anBan

7. 2.88- pacMaaru cxema HHMFHJAAH,

Cxemanuur acocuit mapamerpaapu: tpuos T — MM — 14; C,=C,=
=10 Mx®; C, =50 mxd; r,=1xOwm; r,=1,5 kOm; r; =10 xOwm;
r;,=3 xkOwMm; r,=8,2 kOwm.

8. Kyuadtupruuuu man6ara yaa6, MIUHMHr 60lUMAA Ba OXupHAA
KOJIJIEKTOP OHJIaH 3MHTTEp opacuaard (K — D HyKTanapu) y3rapmac
Kyunanuw yauananu. Temnepatypa y3araprania Ky4/JaHHII pexuMH-
HUHT CTaOMJJIMTH XaKnjaa XyJ0ca YHKapuaamu.

9. Ac605aapHuHT KYpCAaTHILIADM Ba TPHOAHWHT NapaMeTpaapH
GyAnua kyualitupuit Kosbuunentaapunu: Tox (K,) Kyurannw (Ky)
Ba KyBBar (K,) 6yiuua Xuc06.1a0, WyHHHTLEK, KUPHII KapLIHAHCH
Tyyp GHMKAAHAAH. Y4aAWAaH Ba XHCOOJAWAAH OJAMHTaH MabAYMOT-
nap  2.56- xansanra €susagu. lOKopuaarn KoapuUHEHTIAp KyitH-
Aaruga xucobsananu.

xip Er
U
Kp =Ky Kyj T = 7,
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2,56-anean

£ | Yup | Yung Ixnp u Ey / Ku K Kp Tkup
B | MB "B MKA MA B MA Om

10. Harpyska Kapiuuaurud r, HUHI" HKKHTAa KUAMATHAQ KACKAJAHHHT
amnautyna xapaktepuctuxkacu U, = f(£) onnHann Ba Kypuaaau.

MK

¥ avauwnan onuuran MabaymoTaap 2. 57- xanBaara €3usamM.

2.57-wansan

re= oM . _ = Om
Er ,lmp I‘IH§ . U'"ll( Er ,xup I'lm( quc
3] MKA MA B MB MKA MA B

11. KyyaiiTupruy nmapaMeTp/JapHHHHr OHUTTA KHAMATMOA KacKan-
HUHT KHPUIUI BAa YHKMLI TOMOHJapuiars kyunawuwaap U, o sa U,
AaPHUHT 3rPH UM3HKJAAPH OCUMANOrpad 3SKPaHWAAH KYYIUPHO UHKH-
nanu. OCUHIIOrpAMMAaNapAa HOUMSHK/IUKAADHUHT OGOpPJIUrH aunKAa-
HaAH.

IV. Aw 6yAuua xynoca Gepunanu

1. Texwupuaaétrad KyualHTWPrdy KaCKaUJNapHHUHT KydJAaHHI
6y hnua Ky4yaATHPHIUMHUHE cHdaTH XaKuia.
2. O/IMHTaH OCUMJJOrpPaMManapia HOUH3MKJAHK/IApHHUHI OOPJAHTH

éxn WyKauruuu GaxoJaml.
3. DneKTpPoH Ba APHM YTKA3rHYAM KYYAATHPrHY/AapHUHT aMOJH-

Tyaa XapakTepHCTHKaJapHHU TaKKocJaaLl,
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¥Ys-yaunu Texwmpuur ywyn casonnap

I. KyyallTupruuaapunur BazudacH Ba K.1acCHOHKAUMACHEN CY¥31a6 Gepuur,

2. AHOI Harpy3Kkaal Ky4YaanHul Kyyai THPrHYMHHHT HILAAW NPUHUMNK Kannai?

33 AHOA HarpyskaiM Kackal 6aplua 3n1eMeHTIapHHHHT Ba3HpacH HMMaAaH HOO-
pat?

. TeKWHpHIaETIaH CXeMAaarn NaMnauuHi GOWIKAPYBYH TYpulia MaudHil cua-

HHWHHIIT ONMHALL TPHHIHMHHK B2 YHHHI Ba3nacHHH TYWYNTHPHE GepHur.

0. Kyunanuw 6yiinua xyuallinpuir xos@@HUHEHTHBUHI KHPHIL KYuynaHHWIHCa
Ba HaIpy3ka KapWHJKIWHUHT MMKIOPHTa GOFAMKIHIH KalAai? h

0. SIpuM YTKA3rUYAM TPHOAMArH KyyaHTHPrHYAAPHHHT acCOCHit . cxemanapH Ba
YAapHHUT XYCYCHHMITH KeATHPHUACHH,

7. YMYyM IMHTTepaIn cxeMma O¥iiuya wumaafianraH kyyaHTHPrHYHHHC WwAawr
OPHINIKITA B CXeMa 3JeMEHTAapHHUHT Ba3udacH HMManaH ubopart?

8. Tok, kyunanuin Ba KyBsaT 6Fifinua kyvaiTHpHul Ko>3QPHUHEHTIAPH KaHaaii
aunigranaan?

9. CxeMmaHHHT KaiCH 3neMeHTAapH TeMmnepatypa 6FitHya crabuanauumt Tab-
MIHIAWAM Ba YylapHH TaHaamra Kavla# Tanabaap Kyinaaau?

10, KyyaitTupi uunapaa HOYM3HKINKAAPHHHT naitgo 6Yauw cababaapw.

1l. KywafiTHpiHusapRa KNPHII Ba YHKMUIZATH KYUAaHHIL Ba TOKJAAapHM ¥aual
yuyn Kaupaii ac6o6aapnan goiinasanuiann?

26- nabGopaTopus HLIH
Y3raPYBYAH TOKHH TYFPUJAIU 3AHXHPJIAPH

I. Mwsu GakapHiuiaH makcan

1. Cunycounan y3arapyBuad TOKHU (KYYJaHHWHHK) TYFpUaail cxe-
MaJapH OHJIAH TAHHWHI BA TYFPUAAHTAH TOKHHHT (KY4/JaHHULIHMHTL)
cuaTHHX aHUKNAWHY ¥PpraHuil.

2. Tyrpunaw x03(GHUMEHTHHH IKCNEPHUMEHTAN AaHWKAal, YHU
Ha3apHi Xuco6sap GuAaH CONMLITHPMLL,

3. TYFpuaaHran KyuaaHWI Ba TOKHHUHF IWAKJJIAPWHH HHAYKTHB-
CHFUM (puabTpapu épAaMuaa AXIWIWAAW NMPUHUKNUHK YPraHuLi,

II. Mwira oua Hazapmil TywyHuaaap

DNIeKTP 3HEpPrUACHHHUHI OGHp KaHYa HCTeBMOAYHAAPH (3/1eKTp
TPAHCAOPTH, 3/]1eKTPOJH3, a/M0Ka anmapaT/iapH, aBTOMAaTHKka Ba Teje-
Mexannka ac6o6siapu Ba 6.) y3rapMac TOK MaHO6aunad HIlIalgUIap-
AMMO Oy MCTEBMONYHUJIAPHK yirapMac TOKHHHF aJ0Xxuaa mMaH6Gau (y3-
rapMac TOK reWepaTopJapu Ba XuMusBuii maHbGanapu sa _0.) OuJaH
TabMHHAALL XaMMma BAaKT XaM MYMKuH OynasepMaitiu. Yarapysual
TOK MaHOaJapHHKHUT KEHrC TapKaJiauauru, y3 HasbaTHAa y3rapyBYaH
TOKHM ¥3rapMmac TOKKa ailjaHtupuwl sasudacuHu K¥iiau. Bynaah y3-
FapTHPHWHKHT MAbHOCH MCTEBMOJIYHUra y3arapyBuad TOK (KyuJaHu)
Man6audaH kenaérTraH 3JeKTP 3apAAJapUHUHr OUD TOMOHJAaMd Xapa-
KaTUHW TabMuHAawaan ubopar. Wywnah xuanb, 6yumait ysraprkud-
JAapHHHr YHKHII TOMOHHMIra YJIAHI'aH HCTebMOJuuNapaa TOK GHp TO-
MOHI A OKaaW. ¥Y3rapysyaH TOKHW TYFpHJ/IAll eraH HOM aHa WYHIaH
weJan0 YHKKaH. Y3rapyB9aH TOKHH TYFpUJall yuyH OHp TOMOHJaMa
yTKasMw XycycusTHra ra 6y.raH ac6o6.aapiau, sibHH TYFpuaaruu-
aapaan  ¢o#inaraunnanu. TYFPHAArHUAdPHUHT 3/EKTPOHJH, HOHJH.
ADHM YTKA3ruuau Ba 3/eKTPOMEXAHHKaAH TypJaapu 6op. Xo3Hupru
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2-90- pacm,

3aMOH TeXHHKACHA2 APHM YTKA3rHYJH TYFPUNArHunap KeHr TapkaJ-
FaH.

2.90- pacmza O6up ¢asaau y3rapyBuaH TOKHH SAPHM YTKA3THYAH
TyFpuaaruunap éppamuna (8 BeHTuAAapaa) TYFPUJALIHUHT OHUTTA
ApuM AaBpJad (2.90- pacMm, a@). UKKHTA ApUM AaBpAH Tpancgopmarop-
HUHT {pTa HyKracu O6uaau (2.90-pacu, 6) Ba HUXOAT Kynpuk (2.90-
pacMm, 6) cxeMmasapu kypcairuarad. bapua cxemanapaa TOK BEHIUAB
opkaau ¢dakar 6up TOMOHra (cxemaJapaa 4anjiaH YHrra) YidHwWHd
MYMKHH, YYHKH fIpUM YTKa3rH4YHH TYFPU AYHANHIIAA yJjarania YHUHT
yTuw (Muku) Kapwuaurg 6yaaau. Teckapu #yHaadwpa TOK yTa 0J-
Mailid, YyHKH r, == co. Macanan, 2.90- pacM, a Lard 3aHxup YuyH
KY4YJMaHHIl CHHYCOMAAaCUHHHr 6uT1a naspu 7 naBowuna (2.8Y pacw,
2) Harpy3ka Kapuu/aurd r, Aa CHHyCOWAAHHHr MYCOaT fpuUM TYJKH-
HUra TEHI KYYJAHHIIHMHT NacaioBu XOCHA 6y.aaad. Bywaarun xyuaa-
HUUIHUHT ypraya KuiAmaTH U).,p aHa 1wy Myc6ar ApUM TYJxHUHHHT

lo3acura Teur, ﬂ’bHH

pr=7' j udt——ju sinwfdt = - 5U sinotd (oT) =
= Unlcoswe['=Yn =V 2U _ 0450,
T 0 h =

Jlemak, CHHYCOMAAN KYUJaHHUIHHHAT {praya €ku TYFpu/Janrat
U},D KMAMaTH, t03acH OWp AaBp UUYHMAArH MycOaT ApHUM TYJAKHHHUHL
1o3acura teHr 6yaran abcd TYFpu TYPTOypuaKHMHT OGananaaurura

TEHT.

Butra ApuM AaBpau TYFpH/IAru4na TYFPU.IAH[AH Ky4/aadULIHHHT
ypTaua xuiMaTH, 3aHxupra Oepu/rad y3rapyBuaH KyuJaHHU TabCHP
3TYBYH KHHMATHHHHT 409% HH TalIKHJA 3Taju. Y Xoa4a TyFpuaaruy-
HUMT Tyrpuaaw kosdpduuuenta K; = 0,45.
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HMxxuta ApuM AaBpaH TYFpuJaul cxemaanapuaa 3ca, BEHTHAaap
B, sa B, (2.90- pacm, 6) xamna B, — B, sa B, — B, (2.90- pacwm, s)
HaBbaTMa-naB0aT Hiu/1a0, CHHYCOHAAHHHT HKKA/Ja RAPHM TYJKHHUHH
6urra fiyHaauwaa yTawudu (2.89- pacu, d) TabMuHAANAK. By Xosaaa
KY4/JanHWHAWT YpTaua €Ku TYFpuaaHrad KUAMATH:

o T2

_ _2yBU
pr_—T Sudt = ———=00.
0

Tyrpuaaruuuuir TYFpuaau kodpduuuentu K;=0,9.

bup ¢asaau ysrapyBuaH TOKHU TYFpuaall ydyyH acoCaH KYNpHK
cxema (2.90- pacMm, 8) Kyanauuaann. Macanad, pannonpuéMuukaapaa
Ba TeJeBU3OpJaapAa aHa WyHaafl cxemanad ¢oiiaanaHuaanu,

Kyn ¢asaau TyFpu.aarqu/iapAa TYFPUAAHral Ky41daHUWHHHT CH-
daTu OGupmMyHua Mykammaa xucob.aanaau. Byaapuunr uqupa sur kyo
TapkaJaranu y4 ¢asaaud ysrapysBuaH TOKHH ¥3rapMmac TOKKa afjiauru-
pud 6epysBud yu ¢asanu TYrFpuaarduaap xucobsanaau. 2.91- pacwm,
a Ba 0 Aa yu ¢da3aad TOKJAAPHH OUTTA BA HKKHTA SAPHM AABPJH
TYFpUaalWl cxemaJjapu Kypcarwarad. by cxemanapaa, macaaan 2 91-
pacm, a naru 3aHuxupaa B,, B, sa B, BeHTUANapHUHT Xap 6upH yu-
naH 6up T/3 naspra 2.91-pacm, 6 naru 3aHxupla 3Ca BEHTHIIAp-
HHHT xap 6upu oaTHAaH 6up 7/6 paspaa wwaafauaap.

Arap yu ¢asaau 6uTra ApuUM LaBpJau TYFpuaarusuHuur (2.91-
pacMm, @) HWJIAWHKHY Kypaaurad 6Y.AcCak, YHAA BeHTHAb B, BaKT ¢, Aau
¢, raua, ByBeHtuan £, nan f; raua Ba, HHXORT, B; BeHTHAb f; naH f
raua 6yarau uHTepsasnapaa uwaapan. Llyunah xuaunb, xap Oup

™
BEHTH/Ird CHHYCOMAANAPHUHT wf;, = -;i Ba wt2=€ ¢dasanapu opacu-
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2.92- pacm

Aary Myc6at TYJAKHHHMHT OHp KUCMM TYFpu kesaau (2.91-pacwu, 6)
'Y xo.na Tyrpuﬂaﬂraﬂ KYYJaHHMIIHUHT ypTauya KHIAMATH

- 5%/6 . - -
U 3Um jsin ot dt = 3V2U|cosmtl =m=l.l7U-
o 2r l ]

/6 /6
Jemak, TyFpuaaruuHudr tyFpuaaw kosgpduunentn K, =1,17. Ymy-
MUil Xoama m — (a3aiu TYFPHUJAArHYHHUHT TYrpusaw Ko3pduuHeHTH

T
Sll'l -

mV2

K, = sm—-—]/2

nim

Macanau, yu ¢asaamn K}"lnpm( cxemacu yuyH (2.91-pacm, 6 na m =
=6) tyrpusam xo3pduuuentn K, =1,35. Hasapuit xuxataan m—
=oo ga K;= 1,41 6y/au6, TYFpUAAKran KYYJaHUII 3aHMKHDHHHT KH-
.PMII TOMOHMWJArH y3rapyBuaH KYWY/JIAHHIUHWHT aMnJHTyAa KHiAMaTHra
.TeHraup. TYFpuaaHTaH KyuJanuill 3rpH YU3UFUHUHC IAKJAWMAAH K-
punaauku (2.90- pacm, 2 Ba J; 2.91- paeM, 6 Ba 2), TyFpuJaruuaap-
HUHT 9UKHII TOMOHMIACH KYUJAaHUIWJAAPHUHT akar HAyHaauwu y3-
rapmac 6yan6, MHKAOPH (aMNJMTYLACH) KHUXaTAaH ny./abCauungia-
HyBuuaup. Ilysabcanusind KaMalTHpUO, TYFpPUJAAHCaH KYUYJAHWIN LIAK-
JUHUHT STPUJMIMHH MJIOXM GOpHUA TYFPH UYM3UKKA SKHHJIALTHPHIL
YUYH TeKHUCJAOBYM puabTPaapAaH (2.92-pacm, @ Ba 6) ¢oinananu-
ASIH.

I, Musn Oakapuw TapTuoH

1. Yu ¢asaau cunycounas KyuaaHuwHwHr Gupop ¢asacura 2.93-
pacMHuHr 1 cxemacuparu OUTTa APUM AABPJAH PexuMia MIIIANLHTaH
TYFPHAArdy yaaHaad. §3rapyByaH Ba YyarapMac Kyu/aaHHI BOJbT-
MeTpaapH V| Ba V, Teruwnya TYFPUNArHYHUHT KUpHII Ba YHKHLI
KuCManapura ynauany. SJeKTPOH OCLMJAOrPa)HH 3JEKTP TapMoru=-
ra ysab, yHWHI KHPHII KI€MMAa/Napura TYFPHAArHYHWHT YHKHUI KHC-
Manapu ynauand. Crenanu maubara yJaab, Vauauraw U, Ba U, Kyu-
JAHULIJAPHUHT KHAMaTapn 2 — 58- anBaara ésu.ﬂanu. Ocuuasaor-
pad yHuHr 3sKkpaHura kyusauuml srpu yusuru U, (f) woisaulaguras
Japaxana co3naHaAu. DrpH  UYW3MKHH wapdob Korosra Kyuupub
04106, YHH XHCOOOTra KMPHTHIU Kepak.

2. Credaun 3nekTp Mmanbaunan axpaTud, TYFPHUAATHUYHUHT YHKHIU
KHCMACHTa TeKHCA0BYY DUALTPHHUHT KUPHIL KHCMacH yaaHaad OuiwTp-
HUHT YUKHLI KHCMaaapura BOJbIMETPp Bd OCULMAJAOrpad yJaHAAH.
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2.93- pacm

Crennuu TapMOKKa ysaarauaad cyur, U, Ba U, kyuraudwaapuu ya-
ya6, OJMHraH MabAyMOTAapHH 2.58-kansanra é&sunamu. Ocuua-
aorpad SKpaHHAArd 3rpH 4H3MKHM Waddod KOFO3ra KY4YHPHOG oOJH-
HalH.

3. 1 Ba 2-nyHKT/ap Harpy3ka pexuMH yuyr Kafitapuaasu. Har-
py3Ka KapLIHJHCH F, aMnepMeTp OpPKa/H YyJAaHAnLH.

258-kxansan

Cant nwaaw pexnMH Harpyska pexumu
GHABTPCHI l $uabTp Gunan GHABTPCHI GHALTP GHaaH
T¥rpunarny- - : -
U U, U, U,
HHHT THIOH - -t - =3
U, Uy |K T, u, U, 7 u, Uy, |K T, U, U, |K 7.
B | B | | B | b | B | B | | B | B |
i I I I | [
11
Il
v ‘ '
I | [ | |

4. 1, 2 Ba 3- nyHKTAapAA KYPCATHAraH HIUAADHH TYFPHAACUHYHHHT
oup dasanm-wynpuk (I1) cxemacn ydyH xam GamapHll Kepak, !
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5. CrennHu Man6anaaH axpaTtub, ocuuwanorpadnuHr y3uHu Vuup-
MacAaH YHUHT KHCMaJapHHH QUIbTPHHEF KAeMMajapuAaH y3uJaiH.
Yy ¢dasaiu TOK TYPT cHMJH TapmMOoFuHuHr OABC Kucmanapura yu
¢dasaau TyFpuaaruynuur (2.93- pacm, Il cxema) 6up HOMJIM KaeMMa-
aapu yJaaunanu. BoapTmeTp V, Hu yu asaam TtapMmoxsmir O — A
KHCManapHra, BoabTMeTp V,; HM 3Ca TYyFpuaaruuHuur ,+* Ba ,—*
KJeMMajaapura yJaadaau. BoabTmerp V, ra napaasen kuau® ocuua-
aorpadHuHr KHCMaJaapu yaaHaav, Ctedauu man6ara yaa6, yauauiaad
OAMHTaH MabayMoraapHH 2.58- xxaasanara €sunanu. Ocuuanorpadu
€03/186 OAMHraH 3rpu uH3uKAap waddod Korosra kyuupub oaunanu.

6. PuabTpHu yaab, 2- nyHKTAA afTHAraH TapTHGHM caKJaraH xoJ-
A3, 5- NYHKTAA KYPCATHAraH HWJAap TaKpopaaHal.

7. Ocuunaorpabuu yyupMmaciaaH, CTeHAHW MaH6anaH axpaTtHO
‘txema Oy3susnanu. Kynpux cxemasu yu dasaam Tyrpuaaruy yu dasa-
au TapMOKHHHT A, B, C Kucmaapura 2.92- pacMHuHr IV cxemacnaa
KypcaTHJranjeKk y.aaHagd. TyFpuaarsvyHuur ,4“ Ba ,—“ KJeMMma-
JNApHra OCUMJJIOTPAPHUHI KHPHL KHCMaJjapu yjaaHaa, CTeHAHu MaH-
6ara yJaa6, yJauyaullan OJMHFAH MabJAyMOTAApHH 2.58- xapxsasra
é3unaan. Ocuuanorpad 3sKpaHuaa Xx0CHA OYAraH 3rpH  uyu3ugaap
wapdod Koroara KyuupH6 OJAMHHO, XUCOGOTra KHPHUTHAAAHU.

8. Cxemara ¢uaAbTpHH 2- nyukrAa afiTuarad tapru6aa yaa6, 7-
NYHKTAA KYPCATHArdH HWJA3P TAKPOPJAaHaLH.

9. 7 Ba 8-nyHxTapAa KYpCaTHAraH HIAAP TYFPUAATHYHHMHE HAr-
PY3Ka pexHMHM Y4YYH TakpopJ/aHadH.

10. Tyrpuaarnuiyuur CajT MILJAIl Ba HArpyska pexuMAapHAaH
OJIHHF@H MaBAYMOTJap OyfHya HArpysKa KapWHJAMCH 7, HH Ba BeH-
THAJapAaH GHPOHTACHHMHT MYKH KapIIMJHIH r, @8HHKJAHAIH.

bynna

Uan. — U20_ Um

ry=-—=Ty= —.

Iy Iy
11. Hw 6¥Anya xyaoca GepuaanH.
¥Y3-y3uuu TexmupHm yuyH casoanap

1. ¥3rapysuan TokHu TYFpuraws mpoueccn HHMalaH nGopat?

2. Cunycontan $3rapyByaH Ky+JNaHHWIIHHUHC YpTaua éKkdH TYFPHAAHraH KHitmMaTH
HHMara tenr?

3 Kyn dazann T¥rpuaainunapunur 64p ¢asann TYFpunaruunapaan adsarami i
HUManaH nbopar?

4, Texucnopyn PUALTPAAPHHHT Ba3ndaCH HHMManaH H6opaT?

5. Varapmac TokHuHr MaH6aW Tap3uAa YHHHI Maxcyc ManGanapupak (31eKT-
PoMawnHanK, XUMHABHH Ba 0.) €M yarapyeuaH TOKHU T¥Fpuaaé d¢oBranaHHWHKAT
Kalich GHPM BKTHCORHHM XUXAaTAdH MABKYA XHCOOJaHALH?

6. Tyrpuaanran Toxnan Kafcu coxanapaa doiinasannaanmn?

7. Yarapysuan ToxkuM T¥Fpuiaw yuyH Kamuait ac6o6aapran doiianannaain?

27- naGopatOpusi HIUM
AAPHM YTKA3THYNH Y3rAPMAC KYYJAHHII CTABHJHM3ATOPJAAPH

I. Mwiku Gawapuuinan maKcan

fipuM  YTKaA3ruuau y3rapMac Ky4JaHHIU CTAGUIH3ATOPAAPHHHHT
MWJaW NPHHUHMIOH Ba X3apaKTepHCTHKaJapH OHJAH TAHHLIKLI,
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2.94- pacm,

II. Wra onn Ha3apuA TywyHdaxap

Bepuaran Kyd4aaHHIIHHHC KHUMATHHH MaBJAYM uderapaiaa ¥3rapru-
pyBun (HOCTabHAJIOBYM) aK1op.iap TabCHp 3TraHAa Harpyaxanard
KYU/NauUIWHHUKT (EKH TOKHWHT) KUAMATHHM amaala ¥3TapHIICH3 Cay-
na6 Typa OJafHraH KypuiMa Kyusaaduil (EkH TOK) CTa6HAH3ATOPH
dewvaann (2 94- paem). HocraGuanosun axktopaapra Harpyska xa-
paKTepy Ba TOKHHHHI ¥3rapuluu, WYHHHrAeK, Man6a Kyu/JaHumIH-
HUHT V3rapuild KHpau.

Kyuaauuwnu €k TOKHH CTaOGHMAJALIHIHI NMapaMeTPHK BA KOMIEH-
cayuon ycyJanapu «(apy KHJIHHALH.

[TapameTpuk crabususaatopaapia CTabuJnall XYCYCHATH HOYHM3HK-
J¥ 3N€MEHTHHHr (H. 3.) X3apaKTepUCTHKaJapH OuJAdH AHUKJAAHALH.
Houunsnkan snementaapaa xyuaauuw 6H/aH TOK opacHaard G6OFaa-
HUW HOYH3UKAWAHP. HOuH3uKAH 3aeMeHT Tap3uaa cTabuAHTPOHAAp,
TepMucTopJaap, 6apeTTepaap, TpaH3UCTOPJap, HOUHIHKAH HHAYKTHB-
JUK BAa XOKasoJsapaaH ¢dofaanasuaany.

Komnexcauuon cra6uansatopaapia YHKHLI TOMOHJATH KY4J/aHH I«
HUHr OepHATaH 3T4/0H KYY/JaHuwra HUcOGataH y3rapuuld yayaHaou
Ba 11y MHKAOpPAArdH CHTHAaAHUHT POCTJOBYH 3JeMeHTra TabCHPH TaK-
Kocsanand, Bynna pocrioBun sseMeHTHHNT KaplMAHrH CTaGHAM3a-
TOPHHHT YHKHII TOMOHHMIArd KYYAAHWIIHUHT GeAruJaHra# 3STajoH
MHKAOPAAH OFHIIMHK (Y3rapHliHHK) KOMMeHCaUuaJalanuran jpapaxa-
Aa yarapaau.

CrabuausaTopaap Typ.d aBTOMATHK Ba OOLIKapHIl CHCTeManapu
KYPHJIMaJapHHHHT 3/eKTP MaHOaW Tap3uida KeHr Kyananaad. Maca-
AaH, xucobiaml MaWHHANAPHHHHI, LIYHHHTAEK, TeAeBH30paap Ba

00— A <
+ I /
J —
) /
(/M/7 cr ”cr
n
(A
o—
2.95- pacm.
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GowKa paAHO3]EKTPOH annapaTJipHHUHT 3/eKTp MaubGau Tapauia
MIIAATHAA U,

2.95- pacmaa napameipuk cTaOuauTpoHHuHr ([1C) npuHiunuan
cxemacH kypcatuaran 69Ju6, yHNa HOUH3HKAW SJEMEHT (H. 3.) Tap-
3HJa KpPeMHWAIH CTAaOWAMTPOHAAH Goitlananuaras,

Crabuau3atop KeTMa-keT yJauray 0annact KapwuJ/HuK rg, KpeM-
Hufian crabuantpon KC B1 yHra napaajes YAdaHraH Harpysxa ry
naH ubopart. Bynaait napamerpuk crabuau3aTtop, Xxap KaHhgalh Ho-
CTaGuaa0BYH (hakTOpAAp TABCHP 3ITaHAd, aAHHKCA, KUPWW TOMOHIA-
ro kyunanuw U,,, y3rapraiia Xxam Harpyskanard y3rapmac kyd.a-
HULWIHHHT CTAOHANHUTHHU TabMHUHJARIH.

CxeMaHHMHr HWAAW TPHHLIKIH

Cxemanaru Tok Ba kyunanuwaap Kupxrod KouyHuaapura Guioau

aHHKJAHAAH:
]KIIp = IL'T + /s Unup = Ucr+ /xup * Te-

CTaGuW3aTOPHHUHT KHPHIL TOMOWMAArn kyuaamuw U,,, opTrania,
YHUHT YHKHIL TOMOHMAArH Kyuyaandw U Xam OpPTHWra MHTHAAILM.

CTabuanTpoHaa KYUJAHHUIHHHT O3TMHA OPTHILH, YHHHT BOJIbLT-aMMep
XapakTepuHcTuKacura 6uHoaH (2.95- paCM) TOKHHHI KeCKHH OPTHIUMra
ca6a6 6ynaau., Crabunutponaau ytaérran /., TOKHHHT OPTHIUH 6u-
JaH 6aan1aCT KAPLIMJAHKAArH KYWIAHWIIHUHT TYWYBH XaM OpTanu,
YYHKH /o TOKH [y, TOKHHHHT TAWKHA 3TyBYHCHAHP. CTa6uIn3aTOp-
HUHF Harpyakacu r, Aary Kyuaauuw wysaain AV gudimatura yara-
PafMKH, CTAGUJHTPDOHHHHL KapIIWJAUTH Kauyaauk kuuuk Oyaca, Oy
KHHMAT XaM IYHYaNAHUK KHYHK Oyaanu.

Illysaait Kuau6, CTAOGHAMTPOHHMHT KupHW TOMOHMAaru (U,,,)
KYUJAHUWHUHT OPTHIUK 6anJacT KapIUWAMK .OUNaH CTaOHIUTPOHAArH
AU.¢ Ba AU, Ky4aaHHILJAPHHHT Y3rapuiujapH OpacHa TaKCHMA3-

HAIH, ADBHU:
AUnup =AU+ AU.,.

Kpemuuii crabuantpoian napaMeTpuk crabuad3atopaapia 6ada-
AaCT KapLHJHFY CTaGUINTPOH XAPAKTEPHUCTHKAHUHT JIHMHAMMK. Kap-
WHJAHTHAAH KYn Mapra Katta (rg > ry) 6yaranaa crabua (6apxapop)

yarapMac Ky4JaHHWHH TabMIIH-

/,5; AaWn MyMguH. AU,—0 na AU, ,, =
a4, =&V
. AU
6y epaa r; = .
/i Al
TECN a fjf
=  Crabuau3aTOPHUHT KUPHILN TO-
MOHWArH KydYJaHWIl KaMairau.a
YHHHT MWJAWKY OKOPHAArura Tec-
al, kapu 6yaaau. LlyHuai Kuaub, cra-
6unnaw npoueccd cTtabHAK3aTOp-
\ 7 HHHT  KHPHIU TOMOHHIArH Kyuaa-
recx HUUWHKUYE aHuardHa -~ AUy, muk-
2.96- pacu, JOpHra y3rapraHaa, yHHHT YMKHIL
228
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2 97- pacm.

TOMONMAArH KyuJaHuWHHHT KyRa o3runa -+ AU, mugpopra yara-
PHIIMIHK TaLMHUHAAHIH,

Onauit KOMNeHCcaUWOH Kyudaaunll CTaOWAH3ATOPUHHHL CXeMacH
2.97- pacMaa KypcaTuaras.

Cxemagmary Tpanducrop — 7' poCTJIOBYM 3JeMEHT XHCOODJMAHALH.
Yuuur 6aszacura Kygaauuu, crabuautpod Ct Ba pesucrop r épia-
Muaa 6epunaiMu. r, Harpyskanaru KydJaHHll CTaGUAMTPOHra GepuJ-
raH Ky4AaaHHUuIAaH TPAH3UCTOP 7 HHUHr 3MuUTTep — 6a3a YTHIIWAATH
KYuYJaHHLWHHHT nacaloBu Muxaopudaa (TaxmdHan 0,5 B) kuuuk 6y-
And, 6asacuaary TOK 3ca

B+,

6y epaa: § — TpaH3UCTOPHHHT KyuaiiTupuw kodppuunentd; /, — Hare-
Py3Kd TOKH.
Ma3skyp crabuausatopaa KHpHIL KyHd1aHH LK Uyyp HUHT y3rapu-
WK TPAH3HCTOPHUHT ,KO//IEKTOP — SMHTTEP" YTHUIMAATH Ky4JaHHW-
HuHr y3rapuwy U, OGuaaH KOMNEHCAUHAJIAHALH.

C'ra6u.nn3aropﬂuﬂr KHPHLI TOMOHHAATH KyuaaHuuwl oOpTraHia pe-
3UCTOp r Jard Kyu/JdHui xam optu6, TpaH3ucTop Oa3aCHHHHI nO-
TEHIHaJH 3C3 KOJ/NEKTOpra HUcGaTtaH Kamasaau. Bysnur HaTtuxacuaa
TPaH3uCTOp 6a3aCHMHUHr TOKH KaMaiub, YHHHL ,KOJJAEKTOP — IMHT:
Tep“ yTHwHMAATH Y3rdpmac TOK G6yfinua Kapwwuiuru optub, crabu-
AH33TOPHHHT YHKHUI TOMOHHMAATH KY4/aHHUIHHHT OPTHWHHH KOMMEH-
cauusaaliu,

CtaOuaH3aTOPHHHT Hwaaw cHartH YHHHr cTabuawi Ko3dduuu-
eHTH O6uNaH aHUKJaHaOH:

K

— Auunp AU¢y
° Uxup Ucr ’

6y epaa: UKMp Ba AU,mp——CTaGHJIHSaTopHHHP KHpHII TOMOHHAATH
HOMHHAJA KyuJaHHWM Ba YHHHP y3rapuwu; U, Ba AU, — crabuau-
3aTOPHUHI YHKHII TOMOHHAArH HOMHHA/A KY4YJaHUWIK BA YHHUHI ¥3-
rapHilH.
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Kyunannw ctabuan3aTOpHHHHT CHPATH YHKMLI TOMOHAATH Kyd-
NAHHIUHHHT HUCOHA HOCTAGMANMTH — 8 MUKAOPH GH/aH XaM aHWKJIa-
HHUIH MYMKHH;

6% -=(AUCT) - 100.
3

Crabuanam kodpduuuentd K, KaHuaaugk karra 6yau6, HuUCOUA
HOCTa6UANHK — 8% KaHya KHYWK 6¥./ca, KyuyhaHHul CTaGuIM3aTOpPH-
HHHT CcHATH WYHYAAUK I0KOpH Gyaanu.

CTaGUAN3aTOPHUHT YHKHUI TOMOHH/JAr¥ KYUYJAHHIUHMHT HOMHHAA
KHAMAaTHAAH Y3rapuiidra acocuit ca6ab, YHUHr KHPHI TOMOHHIATH
KYY/JTaHUIIHHHT €KH HArpy3Ka TOKH MHKILOPHHHHT ¥3rapuwyd XucoG-
Aadaau. Ly tydaftan Kyunanuw crabuau3atopd yuyH OOCNaHHII
Ui = [ (Usups 1) acocuit xuco6aauanu.

Ill, Miunn Gaxapuin TapTHOH

1. 2,95- pacmaaru napaMetpuk CTaGU/AH3AaTOPHHHI INEKTP CXeMa-
CH Aurusaau. TOTEHLHOMETPHHHT 7, KapIIHJAHTHHY Y3rapTupH6, CTa-
OGHAH3ATOPHHHT ,KHDHII-YHKHIN® CTATHKABHA XapaKTepucTukacH U, =
== f (Uyxyp) HH OJMHALH. Yauawnan oanunran Mabaymoraapuu 2.59-
Waneanra €3u6, yaap O6yidHya CTAGHAH3ATOPHHHE CTAaTHK XapakTre-
PHCTHKACHHHK KypHJaand.

2.59-xanman

Ukup | | | I [
oo || r |

| 4 | | |

2. 2.96- pacmaaru KOMNEeHCaUHOH CTaOH/AH3ATODHHHT 3JEKTP Cxe-
Macu p#uruaan. [TOTEHIHOMETPHHHT F; KApWHJAWTHHA Y3rapTupHo,
€Ta6}.113aTOPHHHT ,KHPHLI-YHKHIL® CTATHK XapakTepHCTHKAcU U=
= f(Uyup) HU ONHHAAK. Yavawnau onuiran Mamaymoraspuu 2. 60-
Xxaapaara €3u6, ysap 6yAnua cTaGuUAM3ATOPHHHT CTaTHKA XapakTe-

PHCTHKACHHH KYPHHT.

2.60-xxaaxBaan

Y
Uer '

f | | |

3. U,\.,,,J KHPDHW KYYJAHHIWHHWHT y3rapMac KHiimaTtuaa (YKHTYBYH
TOMOHHAAH GepuJaldu) r, Harpy3Kka KapwuAWrHHW Y3rapTupub, napa-
MeTPHK BAa KOMMEHCALHOH CTaOHJH3aTOPJAAPHHHI HArpy3Kka XapakTe-
puctuxacu Ug = f(/,) un oannamu. YAuawaan ofuHraH MabayMOT-
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AapHH TerHwanya 2,61 Ba 2.62- xansaanapra €3u6, yaap OFAnua
Xap KafcH CTaGHAH3aTOPHHHI HAarpy3ka XapaKTePHUCTHKaNapH KYpH-
Janu.

2.61-xa nBan (napameTpHK)

Unup - B

Uer | | I |

2.62-xanBaa (KOMNEHCAUMOH)

4, OnnHran XapakTepHCTHKanapaaH CTa6U/IU3aTOPAAPHHHT CTATHK
napameTpaapuiu (K, 8%) anug.aa5, yJapid TaKKOCJaHaLH.

5. Texwupuaaérray cTa6UAHTPOHJAPHHHI KyunaHHWIHu CTabua-
Jaaw cugaTH xakuaa xyaoca Gepu/and.

Y3-yaunu TexmupHm yuyH caBoanap

1. Crabuanaaropaapuur sa3udacy Ba x¥arannw coxa’rapu xannah?

2. lMapameTpuk cTabunusatop ne6 HHUMara aiTHaann?

3. Komnencaunon cra6uausatop ne6 Humara afituiaiau?

4. Ctatuk pexnmia craGhan3aTopaapHHHr cudaTH HuMa O6unaH xapaktepra-
Hann?

5. MNapaMeTpuk crabuaniaroprapaa 6asnacT KapuMIMIHHHHr Basudacn Huma-~
naH nbopar?

6. Komnencaunun crabmnansatopiapaa POCTIOBYH SJAEMEHTHHHI BasHQacH HH-
ManaH n6opar?
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TeXHHMKA Ba 3NeKTPOHMKa acocnapH GYyAuvya nabopaTopus WmMJapHra oun anaGudtaap

peAaKUHH

A. C. Kacatkun, M. B. Hemuonl

0. M. Bopucos, /. H. Jluna-IA. C. Kapumos, M. M,

. [Tantiomuna «JAeKTPOTEXHHKA", Top ,O0man saexTpoTexnuka®, |Mupxahsapos ,Halapuh ?

6nan saexrpoTexHuxa* »+.OHeproaToMnanat®, 1983 M., .B. L.* 19724 saekTpoTexnuxa®, T., H

B. I1.* 1976 Yxutysun®, 1979 N
2 3 ' 4 | 5

39, 47—48- 6etnap  [8—26- Geraap 5—12; 14—16-6eTnap 7—29- Getnap

65 - - — —_

116 . 46—84 . 101—123 ¢ 31—48 .

116 . 46—87 . 101 —113; 128—132 * 34 —48 ¢

97 . 94—97 . 123127 . 70—80; 84—-86 °

a 97—99 . 132—137 * 80—90 .

-160 . 107—112; 119—123 - 154—162; 169—177 * 106 —117: 120—124+

~161 s 112—114; 120—123 * 154—169 * 117—120 *

-332; 351—355 * 114—115; 116—119 * - 123 —128 *

-335 . 277—284 “ - -

-41 . 40 -46 ¢ 45—-51; 202—220 269—280 *

- 258 . 183 — 190 . — 315—1320

~286 . 166—182 . 288—311 . -

-292 . 182—188 . 315—330" -

-381; 394—398 * 297—303; 316—-319 * 426—430; 439—447 *
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£ee

16
17
18

19

20
21
22
23

24
25
26
27

397 — 404 . 390 - 328 .

404—407 . 328331 .

410—418; 430—431; * 334 - 347; 355—370%
443452 *

111—426; 445—146; 334 - 347; 355—371*

450—452

480—487 . 376389 .

467— 420 . 391—395 .

163—165 e |92—94; 9798 .

- 298 — 305 .

- 208—217 .

— 223—231; 947248 *

- 218222 .

— 211—212; 250 .
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2.63- acadsar (naBomu)

4 & 6
458—465 ¢
453—465 -
340—374 .

340—353; 359-380 *

400—413 .
414—423 .
132—137 .
—_ - 53—62-6eTnap
2—-78
86 —88 -
101—-126 *
176—189; 194—197
190—194*
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HJIOBAJIAP

l-unose

Bab3H DHIHK-TeXHHK KAaTTalHKIAPHHHI XaJKapo GHpAMKJAAp cHcTemacH

(CH) naru yMymH#t Va40B GHPJAHKJIAPHHHHI YXadBajH

KaTTaauk= Xaakapo (CH) yavos 6upiankaapu cucre-
KatTaanxnapuuur AapHUHC MacHaa acocuft Gearuaap
HOMM Gearnaa-
NHIUK HOMM GearnaaHnwry
Y3ynank ! MeTp M
103 S KB. Merp Mt
Xamy 14 Ky6. MeTp M3
Macca m KHAOrpaMM KT
Baxr t CeKYHIH c
Teaank v CeKYHAHTa MeTp M/c
Te3aann a CeKYHAA, CeKyHAHra
MeTp KBajpar MZ[C
Kyu F HbwoTtou
Hm w Xoyab (BaTT CeKyHAs
na) K
MccHKaMK MHKAOpH 0 Woyab X
Temneparypa 6 Keabsuu K
Bypuak reaanrn, 6ypuak © CeKyHANIA palHaH pan/c
4acTOTacH
flccu 6ypuak a=of paanan pax
Kyuy momenTtn M Heioton metp H-um
AKTHB KyBBaT P BaTT Br
Peanins nyswar Q BO.IbT-aMNep BAp
peaxkTHB
Tyna Kyesar S BOJbT-aMmep BA
Kyuaanuu, 3aexTp U,E BOJbT B

IOPHTYBYH KyH
Tox Kyfu Y y { amnep A
ToK KY4YHHHHT 3HYJHTH 3 aMnep TaKCHM KBaapar
3apaRHHHT 30EKTP MHK- MeTp Alu?

RODH Q KY10H Ka
JneKTp MailoH Kyu-

JallFaHAKTH € MeTpra BO1bT B/m
CHFuM C (apana ¢
AGCONOT AHINEKTPHK (apana 1aKcHM

CHHI' IWPYBYAHIHK € METP L
DNeKTpP KapLIHIHK r Owm Om
CoamuTnpma 31€eKTp OM TaKCHUN MeTp Om/u

Kaplunang p

23¢
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1- unrosanunz 0agomu

1 2 3 l 4
1
daexTp YTRA3yBYAHIHK g Cumenc CM(O—)
M
CoanumTHpMa 31eKTp CuMeHC TaKcHM MeTp CM M
YTKasyBuaHIHK v
Maruur okMMH ) Be6ep B6
MaIHiT WUAYRUMACH B Tecna (KBanpaT merpra
Bebep) T
Maruur ra#tron kys- aMnep TaKCHM MeTp Alm
JAAH. AHAUIH H
HMuaykTunank L reHpH Cu
PeakTun (HHAYKTHB,
CHFUM) KapilHAHKIapH X OmMm OmMm
Tyna napwnank VA Om OmMm
DneKTp TOKMHHAT 7/ Cepu 'y
YacTOTacH
SnexT TOKMHHHT NABPH T CeKyHaa c
Xy¢r xyrbaap couu P Yavamcus
UyaraM ¥pamnaapn couu w Javamcns
2- unosa
Bab3H H30AIHOH MaTepHAJNTapHHHT ACOCHA 3JMeKTp
XapaKTe pHCTHKAaJNApPH
3AeKTP MYCTaXkaManry
Bakyymra nucbatan
Marepuammur HOMH AHINEKTPHK CHHLIH-
PYBUBHAMTH e MM_ KaAHILIHK AR
I 1L° B/m yauaurau
XaBo e e 1,0 3,0 -
Ouctunzamian cys .
Tpauchopmatop wvoitn 2,2 8,0-16,0 2.5
[Tapadnn wumanpua-
a8l KOFO3 , o o + o+ & 3,4-356 20,0—30,0 0,15—0,2
Ypwm . . . . ., . 5,3 10,0—15,0 1,0 - 15,0
WMuma . . .. ... 5,6—9,0 10,0—40,0 -
Crmiona . . o4 5,0-~7,5 80—200 0,05
MHKANHUT & o o & o . 52 15,0-20,0 3,0
Peawna . ... .. 2,7 16,0—25,0 1,0—2,5
Moanctupon 2,3-2,75 100—110 —
Fetunakc . . . . . . 4,5 8,0—12,0 10,0
AaexTponsoasuHon
KAPTOH . & o » o & 4,0-6,0 9,0—14,0 1,0
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¥YTKa3rHuJapHHHT acoCH#l XapaKTepHCTHKanapH

3-un08a

Martepitaannur | 3nuanruy, :;o éé = ; 4 ?A E;E E ES,-’

HOMMH KM/ M? e = &3 = 815 Eg-i- v,

= = 2= IO Al =3a = =

S 3 S o2 ZzEq | ac

Muc cum 83900 00176 57 0,352 0,004 1084
AsoMunuit 2700 0,0278 35 0,92 0,004 €57
Kes 8500 0,04 25 0,384 0,002 900

Boabppam 19100 0,0612 16,34 0,146 0,0047 3300

IMynar cum 7900 0,13 7,6 0,46 0,00625 1400
K anait 7300 0,143 7 0,234 0,0044 232
Kyprouwnu 11400 0221 4,52 0,129 0,0041 327
Huxpom %200 098 1,02 - 0,00015 1360
Koucranran 8800 '04—0,51| 25—198 - 0.000005 1200
Pexpaan 7600 1,4 0,7 - 0,00028 1470
Mauranuu 8100 | -0,42 2,38 —_ 0,000006 960
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4- unosa
Yy ¢pasanu 3aHXHPHHHT AKTHB KapWHIHKAApH (Om)

dazanap Bam«’*‘;n' 1 2 3 4 5 6 7 8 9 0
A 20 |50 | 40 |60 |30 |10 |25 |35 |40
0 25 (20 |10 25 {15 [35 |20 |30
C 25 |30 |30 40 2 [40 25
A 25 30 |50 |60 |35 |20 |25 |40 |20
B 1 20 | 30 40 |35 | 20 30 |50 |10
C 16 |25 |35 25 115 |50 |15 |25 |
A 35 |10 60 |30 |10 |10 |40 |20
B 2 |20 |20 |45 |10 |20 T 36 |50 | B0
c 30 |20 |30 [40 |30 |20 |25 20 |
A 60 |30 |40 |15 |35 |55 |45 |55 |25 |15
. B 3 | |8 T 10 |25 |20 o |
C 35 |20 |15 |30 50 |10 |30 |50 |40
A 65 |10 |35 |45 |15 |20 |50 {35 |15 |45
B 4 |7 130 20 [10 40 20 30
C 15 10 [20 |40 [10 [20 [50 |30
A 30 [55 |25 |15 |50 [40 |10 | 40 | 60
B 5 20 40 10 15 [30 [ 10 |25
C 45 |18 |15 |10 [25 |30 20 |25
A 10 |15 10 |40 [25 |20 |40 |60 |50
B 6 20 {30 |40 [10 |40 |35 20 |30
C 30 135 {50 125 |30 [30 [20 [30 |35
A 20 |35 |40 |45 |50 |15 [10 |55 |45 |30
B 7 28 60 | 40 40 |25 (30 |20
C 10 |20 |30 |25 |10 15 [10 {25 |20
A 30 |55 [15 |45 [25 {35 |45 |40 10 |15
B 8 40 | 25 |20 {40 |50 |20 |20 |40 [30
C 20 |15 [50 |10 15 |30 20
A 35 140 120 115 |30 |50 |15 |45 40
B 9 10 {40 |40 |20 35 |30 |10
c 10 | 2 25 |10 30 |30
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¥Yq dazand 3aHKHPHHHT HHAYKTHBAMKAApu (MIu)

S-unosa

238

vl ool Al I 2 3 4 5 6 7 8 9 10
A 32 | 48 64 | 159 | 143 80 | %
B 0 |15 256 | 127 | 16 80 | 384|127 |636
C 76,4 | 864 | 115 144 | 955 | 106 48 [384
A 80 | 6t 175 | 32 | 9 127 | 175 | &4
B 1 89 | 64 [ 115 51 | 64 [764 48
C 955 | 48 50 | 38 | 163 48 | 64 | 112
A 96 175 | 143 | 32 80 | 112 | 159
B o | 764 | 140 76,4 | 127 256 | 80 | 64
C 57,3 | 107 [ 86,4 | 163 | 573 [ 115 [ 106 | 28,7 | 106 | 140
A 159 | 191 | 64 % | 64 80 | 127 | #0
B 3 | 51 {102 [140 | 33,4 102 | 59 [384 | 764
C 127 | 66,9 86,4 | 28.7 166,5 | 115 154
A 127 | 112 | 48 |59 | 127 1n2 | 9% |32
B.| 4 |384] 89 115 | 127 | 38,4 | 51 25,6 | 89
C 57 | 76,4 38,2 | 57 | 76,4 64 | 127
A 9 | 32 | 175 43 | 64 | 80 | 614 | 112
B 5 |127 | 76,4 89 | 102 6+ (153 | 127
C 144 76.4 | 127 9 | 38 | 80 | 609 |5i
A 112 48 | 143 | 127 | 127 | 143 | 112 80
B 6 | 384 153 | 51 80 | 76,4 102 | 140
C 76,4 | 48 66,9 38,2 | 76,4 | 86,4 | 80
A 143 | 159 | 80 | 48 | 191 | 48 % | 64 | 143
B |7 89 | 76,4 [ 636 | 127 [ 112 | 140 st | s |
C 66,9 98,7 | 86,4 9 | 65,9 | 63,6 115
A 48 | 127 63,6 | 63,6 | 143 127 | 96
B | 8 |636 (140 102 | 115 | 153 127 153

| ¢ | 76,4 | 57,3 | 64 | 80 48 | 99,5 89 | 127
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S5- usnosarunz 0asomu

ﬂl:r- :.'m; 1 2 3 ’ ] 5 6 7 8 9 10
A 64 | 159 48 64 80 112 | 127
B 9 127 38,4 | 127 | 153 64 80 | 106 127
C 43 | 86,4 96 80 {127 [ 112 | 57,3 | 48
6-uro08a

Y4 dazain 3aHKHPHHHT CHFHMIapH (MKP)

vyl R ol B 2 3 ‘ 6 6 7 8 9 | 10
A 106 127 [ 212 | 64 | 106 157 | 91 |7

"B |0 |19 |14 66,4 | 114 | 80 | 724 159

¢ 133 76 | 96,5 177 [ 96,5 | 88,5 106
A 64 | 91 | 58 159 127 159 | 127 | 80
B | 1 |159 {133 133 | 72,4 | 88,5 80 159
C 82 | 71 106 | 133 | 64 | 212 | 965 | 885
A 71 [ 159 | 91 | 106 | 127 | 318 212 | 318 | 106
B | 2 80 | 199 | 66,4 | 9,5 | 133 100 | 133
C 177 | 885 | 152 | 82 | 88,5 | 118 82
A 318 | 64 | 127 | 318 | 64 15 | 80 | 71 |15
B | 3 159 | 885 | 885 66,4 | 88,5 | 159 133
C 18 | 106 82 | 106 | 133 106 | 118
A 127 80 [318 | 80 | 127 | 106 | 64 | 80
B | 4 159 | 114 | 80 133 | 64 | 114 | 199 |99,5
C 152 318 | 133 | 127 80 106
A 159 | 127 106 | 159 | 318 91 9l
B |5 72,4 | 133 | 99,5 | 199 133 | 114
C 133 118 212 | 152 | 96,5 | 133 71

239
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6- un08anunz 0agoMu

¢na33:- 3; 1;';; 1 2 3 4 5 6 7 8 9 10
A 197 | 64 | 318 | 106 318 | 71 | 80 | o1
"B | 6 133 | 159 | 159 | 212 159 | 133 | 127
c 76 127 70 159 [133 |65 76
TA 91 | 159 7n | 159 | 106 127 | 8o | 318
B | 7 80 | 114 398 | 72,4 | 159 133 [ 724
C 133 | 177 | 88,5 | 76 6 | 96,5 152
A 8o | a1 159 91 106 | 7 159
B | 8 159 | 88,5 159 | 133 s | 89
c 177 152 212 885 | 82 |152 | 106
A 71 | 318 127 | 318 |16 | 127 | 106 | 318
B | 9 188 | 58 | 80 [114 | 159 | 80 100 | 133
Cc 106 127 | 177 | 152 159 | 80 |885
240
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JKABOEJIAP

1-606.
1—1. 1=5A; Uy=25B; Uy=50B; Uy=T75B. 1—2. , = [y =5 A; ly = [;=
~-25 A; IL,=14=125 A 1—3. I=100A U=200B.1—4, /=15 A;

=165 ker-coaT. |—05. U; =2244B. 16, ry=20 Om 1=7 1 =335A;
Iy=1A: 1,=2,5 A; P=390B1.1—8 /,=4,5 A; [,=3A; h=15A, P=630 Br, 1-9. 1.
Upp=30B; 2. Up=108B;3, r,=150 Om. 1—10. U,=80B;, U,=20 B.
1— 11, r;=40 Om. 112, 100 B; 40 B; 60 B; 200 B; 1—-13. U,=70 B; r,=30 Owm;
F =220 Br. 1 —14, U =055 B; I=11 A; I,=10=55 A, 1-15. 8; 18; 32 0,18 A;
0,3 A; 0,26 A. 1 — 18, 284 M. 1 —19. 3518 M; 0,75 A. 1 —20. 4 A; 2 A; 30 Om;
60 Om; 1 —21. £, =13=10 A; I,=t, = 1;=1I3=25 A, U= 100 B; P=1000Br.
1—-22, U=120 B; E=124 B; P—2000 Br, 1 —27. Iy, =1, —1 A; 13=T;=2 A;
Jo=3 A; Li=4 A, 1-28. I =1,TA 1-29,. )=1 A; L=4 A: [, =5 A: ], =2 A;
I5=10 A; 15=3 A. 1 — 30 rg xapmunnkay wWoxobvanu CYHbHIl aXPaTraHWMH3RA
Uap=Ugz=050 B 6yau6, ry nuHr xap xannaaii xuiimatuna Uye =0 6Ynaau. 1-31.
1, =35 A; [,=9YA 1,=75A4A; l3=6A; lh=15 A, P=1620 Br. 1 —32.
=22 A; 1,=06 A; /=16 A.

2-606

2.1, C=44,3 nd; £=0,5 kB/cm, 2.2. E=66,6 xB/cM. uyHKH, XaBO OpAaJMFH YuyH
U=32 kBfcm. 2,3 U=725 xB. 2.4. 4,5 1073 %. 25. 600 B; 500 B. 26. U, =
150 B; U= 100 B. U; = 50 B; Coxp=20 Mx®d. o ,=0,9 K. 2.7. Cokp = 1 mxk®P,
2.8. Coks = 3,43 nd; U ,=55 B; U, =165B. 29. v, =21078 XK, 0, = 4,67 1078
W oy = 6,6710% XK E,=13,75 Bjey; E,=41,25 Bjem. 2.10. C=38,2 mx®. 2.11.
250 B; 150 B; 100 B.

3-606.

31. H=10" A/m; B=125610"3T. $=235210"% B6. 32. H=0,159 A
79,5 A/m; 39,7 A/M. 3.6. F=61,3 H. 37. /. »= 1300 A.3.10. F, =0,210"% H;
H.

Ke T. 4
4-606.
41, T=0,0025 cex; o =23121/cex. 42. p=24; 1 =0,02 cex. 43 /=273 A;
Z=r=280,6 Om; w=1,8 KBT. coat.4.6. L=140 M[; C=72,3 mxP. 4.7. r=154 Op;
X.=15,4 Om; Z=22 Om; P=1540 B; Q= 1540 BAp. 4.8. C= 207 Mx®P. 4.9. r=
=1l OM: X, =19 Om; P=1.1 kB1; Q=187 xBAp; S=2,2 xBa. 4.10. 1 =3 A;
U =45 B; U, =120B; P=135 Br; Q =3 0 BAp; S=3*1 BA. 4.11. r=280 On;
X=060 Om; Z =100 Om; L =191 nl"; P=1855 Br. 412. u = 250 sin(of + 90°);
P =1410 sinotcoswt; U=177 B; | =4 4; Q; =709 BAp; o =224 XK. 413.
cos¢=0,6; £#=375 Bt Q=500BAp; $=625BA. 414, Axtne—unnykrup X; =21 Owm;
r=30 Owm. 2=36,7 Om. 415. r=40 Om: L =58 mI'; Q = 457,5 BAp. S =1100 BA
cosp =091 416. $=15 kBA: v =9 kBAP; /=396 A. 420. / =034 A; W=
=0,24 XK. 421. r=25 Ou. C=57,5 mxd; Q=784 BAC; S = 800 BA; coss=0,45.
423 r =129 Om; Pp=129,3 Br. 424 /=5 A. 425. [=14,1 A; U, =310 B;
Uc= 141 B, F=1Y8> Br; Q = 2357 BAp; § =3102 BA. 4.26. U,=220 B; U;=0.

16—6080 241
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. C =637 ukd. 430 f=0; [=0; f=50 T'u; /=0,353 A; f= 1000 [x,
A 431 1, =91 A; [c=22 A; =142 A; cos¢r=0,414; cosp = 0’265
qa 111). 4.32. =50 A: cosp = 0.8, P =8 kBt; Q = 6 kBAp; S = 10 kBA. 4.33,
L=hL=11 A; I=11 A; cosp=1, 434, =060 A; [, =20 A; /=80 A;
14 4 kBr; Q=192 kBAp: § = 24 kBA. 4.37. cosy = 0,7.

w\A \.b
H ] ;’ LOS

5-606.

5.1 r=1845 Om; X, =13,85 Om; 2=23.1 Ow. 5.2. Hopwman nimnaranga /, =11 A;
Ig=06 A; Ic=4 A; 1=55 A. C dasacH ysumauna f,=11 A; /g=16 A, 5=
=95 A. B Ba C pazanapu yaumauna [, =/o=11 A. 54. [, =10 A; [z =15 A;
lc=20 A; [p=95 A, ry =132 OuM;ryg =88 OmM; rc=6,60u, X[ ,=17,6 Om;
Xip=1L70m; X =133 Om. Z, =22 Om: Zp=146 Om; Zo=11 Om.
F =594 kBr; Q=7,92 kBAp; $=9,9 kBA, 55. [, =17 A; [z=19 A [ =222A;
P =11 kBt; Q =6,43 kBAp: S = 12,75 kBA. 5.6. /, =~ 7,35 A; =89 A; [c=
= 6,67 A; P=2,75 kBr; Q=4,17 kBAp; $=5,0 kBA. 5.7. /, =433 A; lp=52 A;
1,=21,65 A. 58. 1, =1Ig=115 A; Uy =253 B; Ug=127 B; 5.9. U,=195 B;
U}, =30B. 5.10. =10 A5 1L, =lg =] =l =31 A; 2. I, +1,=31A; 3. /=
=1 =54A. 5.12. L Ipp=13 A; P, =3387 Br; Q,= 3387 BAp; S, = 4839
BA lgy =22 A; P, = 10164 Br. Q, = 10164 BAp: S, = 14520 BA. 5.13.

=95 A; { —865 Airy,=24 Om; X ,=T72 Om. Z, =75 Oom; Cy

= ‘U wk®. 5.14. IM,=IBc =78 A o =11 A; 1, =20 A; I =5 A; IC.-ISSA

= 482 kBr, Q=0; S=5,85 kBA. 5.15. y:mmu.ura Kanap, [yp=5 A; {zc =8 A.
I“-IZA [y, =155 A; Ig =12 A; Ic = 17,5 A. yauaraunau keiiun. /pp=5 A;
Jag =38 A} 1@ =12A;1, =155A; I =0, /c =12A.5.16, 1./ =/ = I1A; /s = 0. 2.
1,3==38 A; Jge=lcpa=19 A; £,=1 =57 A. 517, Upg = Upc = 110 B; Ug,=
=220 B; [y =l =455 Ajlg = lgc =455 A; [ =38 A S.18. [, =
=758 A; Iy =131 A, Py =15 kBr. 5.19. Q, = 45,24 kBAp; S, = 8,75 kBA;

P, =21 kBr; Q4 =157 kBAp; S, = 26,2 kBA. 5.20, S = 25 kBA; cosp = 0,88,

6-606.
6.1. C=1; 0,75, 03; 0,2; 0,1 A 6ya. 6.2. U, =230 B; Uy=150 B; 6.3. /, =
=756 A; [, =94t A. 64. £ 125 B; £25 B; £+3,75 B; +5 B + 6,258,
65, ry="15- 1072 Ou 6. Ty x = 11579 Om. 6,7. r, =367 Om Komran; r, =
—1600 On; r,=18000 Ow; ry = 20000 Om. 68. P=— 1000 Br. 6.9, AA = 0.2;

vy = 2,44 % vK—Q%.GIO 25 6.11. 0,77%; —2,3%. 6.12, 295%;: 1,7%, 6.13.
U,=33250 B. 6.14. C=3 Aj6ya. 615 P= 20 KBT. 6.16, [, =288 A; U,=2700 B;
P =17770 kBr. 6.17. /=430 A 6.18, = 2812,5 Br. cexlaﬁn 6.19. Cy =

Pr
— 1428,6 fe ; 1 = 0,084, 6.20. P =600 B'r 621, w = 1440 kBt coar.

7- 606.

70, Ey == 2664; E, = 26,4 B; k=10, 1.2, /=25 A; fyy = 20 A; w, = 1600;
wy =200, 2,=320 OM. z;=5 Om. 7.3. w;=30; w;=120; w;=0600. 7.4. P;==10 kBrT.
76. Bapua xowapaa 380/220 B 6yamn. 1.7. AUS=2285 B; AU =19 B;

AU = 143 B; AUV = 9,5 B; AUY = 4,8 B. 1,5, =0963; ;o= 0968 7y 75 =
=,0972; 755 = 0,975; M55 = 0,97. 7.8. |. wy = 360; 2. Uy, = 100 B; 3. w) = 120;
‘w,=540; U|,=180 B: Uj,=40 B. 7.9. w, = 440, 220, 144 sa 48, 7,10, w,; = 600.
TAL L =1y == 5 A, 1.12, [, = 120 MA; /[, = 300 MA; /5 = 180 MA,

242
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8- 606.
8.1, ny =960 aiin/muu, 8.2, 0; 1000 afin/mun; 1500 afin/mun; 2000 aiixjmuu. 8.3.
n = 0,845; cosp = 0,88, 8.5. 20%; 21%; 15,5%. 88. 55 kBr. 8,9. p=3; n,, =
= 1000 aiin/mun s, = 2,5%; = 2,5 'u. 8.10. w, = 308 panjcex; w, =295 pan/cek.
8.11. 2 mapra xamasaH. 8.12, P, = 41,1 kB, Mu =489 Huwm; [y = 130 A;

[,=753 A 8.13. 7,,=1500 alin/mun; s,=1,33%; Mu=581 H.m. Mio =697,2 H.m.
M, = 13363 Hm; [,y =1956,5 A; [, =1134 A. 8.14. M, =144 Hu,; M, =

=158,4 Hm. M, =317 Hm; My =163 H.m,; My =129 H.m, 8,15, P =47 kBr;
15 cfm 90 Tuiiuu 8,16, P, = 144,3 kBr; cos¢ = 0889. 8.18, [, = 3,25 A; I, =
=505 A; Q= Q,=0,5 kBAp; S;=0,7 kBA; ;= 1,1 kBA.

9- 606.
9.1. n=200 aiin/mun, 9.2, 33. 27. 18. 15. 9.3. 240 mapra. 9.4. P = 48 kBr.
9.5. P =50 xBr.

10- 606.
10.1. Cp =2 10.2. E==75 B. 103, 200 B, 300 B; 400 B; 10.6. [, =223 A; I, =
=106 A. 10.7. [, =11 A; /g =261 A. 108. Ur =220 B. 10.10. /[ =565A;r =
= 40,7 Om: [, =322 A; ry =0,027 Ou; E=239 B. 10.11. P,= 120 «Br; re=
=31 OmM; ry=12 Om. 10.13. E=2425B; I =3 A; [, =1=65 A n=908%
10.14. U, = 235 B, Ty = 94 Om. 10.16, r; =48 Om, 1017. E; =108 B; n=
= 818 aji1] mun. 10,20, M, =32 Hwm., P, = 462 kBr; [, =42 A; E=1058 B;
riop=1,21 OM. 10.21. n'=1298 aitajmun; n''= 1201 aitajmu, '''= 1104 aiin/mun,

16* 213
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YHIOIAPRIA

CF3 60U .+ .+« o o o o « o o o o o o o o o s o o »

BHPHHUE KHCM . v v v v v v e v v e vt e e e e e e e
Macananap . . . L Lt ke e e e e e e e e e e e
I- 606, Y3rapmac TOK 3aHMHPAADPH « + v v W & o o o 4 o « o o &
2- 606, dnextp MafiloHM B2 KOHAEHCATOPAAD . . v 4 & o o o o o o
3- 606, SneKTpowarHeTusu e o o . .
4- 606. Bup casaam yarapysuan TOK 3aH)KHp:|apu N .
5- 606. Yy (asanu TOK 3aHKHPAADH .+ ., + « o o o & o o o s o =
6- 600, DitekTp JMAUMIAD . . +« o 4 4 . . . 4 . .
7- 606, TpaHCHOPMATOPAAD . + & « o o o « « o & & .
8- 606, ACHHXDOH MAUIHHANAD .+ & o &« o o o o o o

9- 606. CHHXDOH MAWIMHANAD . « o & o & o o 4 o o o o o
10- 606. Y3srapmac TOK MAWHHANAPH . « & & « & o o o o o o
- 606. DeKTPOHHKA ACOCAAPH & o o o o o o + o o o o =

- .
MKKHHuy KHeM
-Jlabopatopus uwnapu ,
l-na6opatopHusa uwu Yarapmac TOKHHHI ORAMIl 3JIeKTp 3JAHKHP-
JN2DHHP TeKWMpHW . ., .

2-na6opaTtopus HuW u " Mkkn man6au 32HXHPHH CynepRO3HUHA
(ycTaaw) ycyan GHAaH XHCOGMALIHK aMAJIAa TEKWHPHIW . « o . + o o+ o
3-nab6opaTopHusa HWH Y3rapysuan TOK 3aHKHpPHAA BJEKTP 3Hep-

.THACH HCTEDBMOJHHIADHHH KETMa-KeT yjaam . . e e e e e
4-nab6opaTtoprsa nuw K Y3rapysdaH ToK 3aH)KHpH}18 3JEKTp SHeprusicH
-UCTEBMOJYHJAPHHA Mapasien yjaw . . . . e e e e e e

5-nabopaTtopHsg HWH, qunaﬂuumappeaoﬂaucu P
6-1a6opatruprHn W d THKAap DE3OHAHCH o o v o« o« & & & &

7-nab6opatopHsa uwH HcrebMonunnap oanys cxemana nyaHraH yu
‘Pasanu TOK 3aHXKHDHHM TeKWHpHW . . I . .

8-nabopaTtopus HIH HCTe‘bMO']'-lHJ]ap yq6ypan cxemana ynauraH
vy asand TOK 3al¥ IDHHWH TeKWHpHW . . . . . e e e

Y-nabopatopus HwWH Yu dasaau TOK 3aH>Kup.napunam KYBBaTHH
fayam .. . . A
0-nabopartop u A nm H Bup (paaaﬂu HHnyKuHou C'{ET'lHKHH TeKIHPHLIT
ll-na6opatopusa wwu Hounsnukan anemeHtaapu 6yaran saeKTp 3aH-
AHPAAPHY TeKWHpHW . . . . R . T
12 na6opaTtopusa uwH OGeppopedOHaHCAn KyuJaHHIl CTabHJIH3aTOPH
13-n1a6opatopug wwH Bup dpasaan TpauchopMaTopHH TEKWHPHW .
14-nab6opatopud HwWH Yy dasaan TpancHOpPMaTOPHH TeKIIHPHWI .
15na6opatopua wwu [lapanien yifiFoTuwan yarapmac TOK reHepa-
TOPHHH TEKIIMpHW (WYHTAW leHepaTtop) . .

16-nabopaTtopusa uwu [lapanien yuPo-rHumn y3rapmac w(’ﬂnurare-
JIKHH TeKLWHPHI

17-na6opartop Ha wm o KerMma-ker yHrFOTHILAH, y3l'dp\1dc IOK LIBH-
-FaTe/HHM TEKWHpaw . B T
-244
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15
18
20
24
39
53
56
60
66

9

87
91
94
102
108
113
117

121

126
131

136
140
143
148
154
159

165



18-nabopaTopra HWH Yy dhasalH KHCKE TyTAIITHPIIraH pOTOPJH
ACHHXPOil HBHFaTENHHHT HII PeXHMHHH TEKWMPHW . . . . . . e . e
19-na6opaTtopusa uwu Pasa poropau yu dasany acuuxpou ABHra-
TENHHHT HL PEKHMHHH TEKWMPHIW . . . . . . .« + « « .+ o« « o .
20-nabopaTopHsa HIWH, Yu pasanu CHHXPOH TeHEPATOPHHHT HILIAL
PEAKHMUNN TEKIDHPHIZ . . . & & & & & « & « & o o o o & « o
2]-nab.opaTopHfr HIWH Y4 pa3a’dH CHHXPOH ABHTAaTeIHH TEKLIHPHIL
22-na6opaTtopHus HwH KoHaedcaTopnap €éplaMmuia acHHXPOH ABHra-
TeJHHHTr KyBBAT KOI(G@PHUHEHTHHH OWMpHII . . e v e e e e
23-nabopaToOpHs HIIH INEKTPOH ac606.r|ap nnon, TPHOA, TeTPOX
Ba MEHTOAJNApHHHT xapamepucmxanapuuu OJHII Ba NapaMeTPJIaPHHH aHHK-

Jawm . . . T
24-nabop aro p " a HII H fIpumM yTKa3rHYaM [OHOA, CTaGHJANTPOH Ba
THPHCTOPNAPHHHr CTATHK XapPaKTePHCTHKAJAapPHHH TEKIWMpHW . . . . . ,

25-n1aGopaTopHa uWH JlaMnaid Ba APHM YTKAITHUAH KYyailTHprHy-
nap . . e e e e e e e e e e e e e e e e e ey
%1260 P ato p HA HINH Ysrapyaqau TOKHH TYFPHJIAIL 3aHXHPJADH .
27-na6opaToOpHsa HIWHK SpHM yTKasruuiy yarapMac KywianHw cra-
GusHsaTopsapu e e s e s e e e e e e e e e e e e,

Haovgaaup .

KasgobAap o o« o o« o o a 2 s ¢ 2 ¢ o o s a s s o o a
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Ha yaGexckom nsvixe

KapumoB Auap CaunaGaynnaeBHv,
Mupxainapos Mupcodutaun MupxycaHoBHY,
bnedxman Cepreft I'puropbesHy,

[tonos BUKTOpP AneKCaHApOBHY

OCHOBbI 3JIEKTPOTEXHHKH H 3JIEKTPOHHKH
(CO60pHuK 3adax u aabopamopHuX padom)
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