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Ymby kutobaa ymymult x¥anaumnagurad 3JA€xTp MamHwa-
AapH Ba TPAaHCHOPMATOPAAPHHNT XaMZA ABTOMATHKA Kypu.aMa-
NapirAa K¥anaunaaguran Maxcyc MaiwlMHaAapPHHUC (HKPOUR o~

rateanap, taxoreuepatopaap, CeAbCHHAZP BA SACKTP-MaliHHABHIL
KYUauT#prifunap) HasapuacH Ba HOAATUAMIMCE OHA acochil

MabayMmoTnap Gaén Kannnran.

Hapcank TEXHHKYMAAPHHHE IHEPreTHKA BA SJEKTPOTEXHUKZ
MXTHCOCAHTKHH OAKWra YRuifauran cTyleHTnapy yuyH myrxan-
NauraM, ynoau SAeKTpP MalUNasapiMur HAAPHACH BA HIIAATH-
JRWA MACAN2NAPH 6HNan TaHHUIKG YIIKHWHK XOKAOBUM MYTaxac-
cicaap Xam Gollzana ugmaspn MyMkum.

@ Y xurysun® uawpuery, 1925 (pycuasan Tapkiva)
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PYCYA HALIPHUIA C¥3 BOWIN

Yw6y ku1o6 TeXHHKYMAADHUHT 3HEPreTHKa BA SNeKTPOTEXHH-
K& MXTHCOCAHKAAPHM YYYH A8PCAHKAHD. Kutobaa saexTp MawwHa
JapH Ba TPAHCHOPMATOPAAPHUKT TY3HJHILH, HIAL NDHHUMMNH BA
HIUNAWUEUHT QU3NKABHA aCOCAGPUTa OHA MYXHMM MabayMmotaap Ge-
puAarax Byuna X031pru 3HEpreTHka BAa 3/J€KTp IOPHTMAHHHT aco-
c¢H Oyaran, yMyMHA Maxcamnapaa KyAMasHAaANrad MawuHarap
6unan 6Mp KaTopAa 6§naxcak MYTaxacCUCHHHT amaaufi Qaoauatu-
A8 yupauld MYMKHH 6Varan 6ab3u Maxcyc Malunrajap TyFpHCHAA
XaM MaBbAYMOTIAP KENTHPHABLH.

ABTOp KHTOGHHHT KMMJ1apra My xanianraHAUrueH (Basndacuun)
HA3apnaa TYTraH X008 SAeKTP Maiwunarapr B8 TpancgopmaTop-
A8pna CORHP G6YAaanraH NPouLeccAapHHHT (GH3UKABHA MOXHATHHH
HJA0KHM GopHYa TYAHK 6A€H KHAMWra XapakaT KHJIAH.

Kuro6xa Macanasap euyHwra, anarpaMmanap, rpapHkiasp Ba
6owxanap Kypuiura Aoup eTapin MRKIOPA8 MHcoaaap Gepuaran,
G6ynap yw6ly KypCHH MYCTakHaA ypranyBuuaap yuyH xyasa ¢oft-
nanmd 6¥aaau., Kura6XOHARDHUHT MArapuru Hauipaapra tobopra
Kyna k¥n Gukp-Myaoxasanapu matepHanHd 6aéH KMJAMW MeTO-
AMKAaCH MAaKC8Ara MYyBOQUKAHTHHM TacAukJaad. Y mby vawpuia
KHTOGra Xysxa 03 yarapTHIl KHPHTHAAH.

AnTOp KMTOGHM fxwniamra kMkon Gepran ¢ofasnn QHKp-
Myaoxasanapu yayn MHUHT saextp mauniHanapu kadeapacrHUAT
mMyaupu npod. B. B. Jlouenkora MHHHATAOPYHAHK OuAIHpadn.
Astop xuMmMaTaM wMmacaaxataapu yuyw npod. J. B CeevapHuk
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8a gou. . M. 10Odeposra TawaKKyp GUARMPUIINK XaM §3uHRAHT
Oypun ae6 xucobaafigu,

Asmop

Ku1o6 Ba yuna HMIINATHATAH TepMUHA3P XaKHAA Y3AaPHHMHT )

TaRKHAUA My/N0Xa3anapuHu Kyhugarn agpecra w06opran Ku1o6-
XOHA3apAaH FOAT MMHHATAODP 6y.namu3: Towwent, Haponit kyuacs,
30- yit, Yxumysuu® nawpuémunune ymymmexunurxa adaGuémn
pedaxyuncu,
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KUPHII

I-§. dnexTp MamiuHaNAPHHWNr Baancdacu
Ba KJaaccudukanuacu

AneKTp aneprusicu SHEPTHAHMHI XaJK XYmaaurnaa dofizanas
HUNAAUTaH aAcOCHA Typr XHUCOGAaH3AH. DAeKTP 3Heprus wuwaas
YHKADAAMraH BAa YHH HCTEBMOJ KHJAAAMIaH 3J€KTD MalliHHAAApH
XYY SJEKTD CHCTEMaHHHr aCOCH/i 3BEHOCHHH TAIIKHJ 3TajH.

KyeBaTH 6up Heua BaTTAaH VHJI36 Ba XaTTO 1031a6 MEroBatTrae
ya Gyaran SAeKTP MawHHA TaHépraml MyMKUHAUCH YHIAH CaHOAT,
TPAHCNOPT BA KHIIAOK XV )KANATHHY 31eKTPJAIUTHPHKIIAA aCOCHI HIL
MalMHacH cudatuna dofisanannwra ymxod 6epaau.

Bapua anekTp-MarHu1aBufl MexXaHuaM/ap Kalu 3/eKTp MaluyHA
XaM 3HEpTHAHH ¥3raprupypud xucob.aanainu. Mccuxaumk ma arom
9NEKTP CTAHUMANAPHIAZ 3JEKTD 3Heprus UwWAa6 YMKApUIUAA EKuJ-
FUHH €HIMDHIL EKH AP0 PEAKUHANAPH HATUNKACHAA OJNHHIAH HCCHK=
JMK 3HepruacH O6yF TypOuHACH BOCHTACHAA aillaHMa MeXaHHKasuit
3Hepruara alnaHTupuaann,b6y sHeprus sca anekTp MallHHACHHH —2e-
Kepamopru xapakatra Keatupaliu. Fnapanank anexTp CTaHuUAap-
13 3NeXTP SHEPrHACH OAHIN YuyH caTxm MyafdH GanaHninKKa
KyT1apuaran CcyB aHepruscuian do#inananunanu, Cys ruaporyp6u-
Ha OpKa/Ju ¥THO, Banu reHepatop Baau GuJAH GOFJAHTaH FUaIHe
pakuu afAnaHTupand. I'eneparopaa coaup 6yAaquraH 3neKTp-mars
HUTABHA MDOLECCA3D HATHKACHAA MeXAHHKaBHA SHEpPrus 3JekTp
3aHepruara afinananu.

X§maAuKHUAT TYpAH COXAaNaPHAA HCTEBMOM KHAHHALHTAH 3NEKTP
SHePTUACHHUHT KYNruHa KUCMH MallWHA, MEXAHH3M BAa CTAHOKJAp-
HH XapaKaTra KeATHPDHI YYYH fHA MeXaHuKaBu#i suepruara afle
AAHTUPHAAAK. SNeKTp 3HePTHACHU Sqexmp dsuzamessap pel ata-
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AaQHTEH 3JMeKTP MalIWHanap &pAaMuia MeXaHWkaBiufl Ixeprifra
afnauTHpHAAAA.

SnexTp MamuHanapuiaH acocaH (6eBocHTa), Tenepatopaap €xu
apurateanap cudaruna doRpanawusann. JlexuH anekTp Maiu-
Hanaph GOIIKA MaKCaanapia XaMm wMmaatunaau. Macanau, saektp
3HEpPTUAHHHT MCTEBMON KHAHHHILM, KYNMHYE, SJEKTP TOKHHMHT
TYPUHH {3rapTHpHI, YYHOHYM, §¥3rapyBuaH TOKHM §3rapmac TOK-
Ka afinaHTUpHIl @KW KYYAJHWIW KaTTaAurumHu ¥arapruprw Guaen
GoFauK GVnaau. Dynpafi yarapTHpuunap sAeKTp-MallHHabuil ¥a-
TapTUPruyNap BOCHTACHAE aManTa OWIHPHIANU.

daerTp MaMIHHANAPMAAH 3JeKTP CHrHANNBPHUHT KYBBATHHU
kyuafitupuinaa Xam dofinananunanu. Bynnaft xoanapaa saextp
MaWHHA JAeKmp-MawuKasult Kywalimupeud pefinnann,

AnexTp KYDHAMANAPHHHT KYBBAT KosQpuUHERTHHH OWNPRIN
yuyH dofnananunaaura sAeKTp MAIIVHA CUHXPOH KOMREHCQAINop
nefinnaau,

AnexTp mMammuHanap pasudacura Kypa GYAMHHUIMIAH TalKapH,
Hllaam NPUMHIUNUIA KYpa XaM kJaaccuduxaunsnanaiu. By knaccu-
duranuara MysoHK, 3AeKTp MawnHaNapH OUp-CHPHAAH XaM Hiu-
Jai NPUHUKIHK, XaM KORCTPYKLHMACH WHxaTuaaH (apk Kuaaauraw
KONNEKTOPAN Ba KOMJIEKTOpDCH3 MawHHanxapra 6¥annaau (1- pacm).

KoanekTopan MAWKBHAAAP, -aCOCAH, YarapMac TOKAa MIAaL
yyyH Kyaranunadu. KoanexTopam MAUIMHAJNOPHHHT KaM KyBBat-
JAWNapUTHHA XaM Y¥arapMac, xaM §3rapysuaH TOKAA HLIAAW YYYH
yHHBEpCaA KUAUD KIUAAHAXH.

INEKmp MaW uURanNapu

Konnexmopnu Honnenmopcus

[ ]
L l l 1

Yazapmac
mok
MowuHanapuy

Yuubepcan ‘ Cuuxpoy Aeunxpon

- pacM, aexTp MaWHUAIAPUAKI MU NPHHLEAKIA KYPa KAACCHOHKALHANAHRHLLIK,
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Koanekropcua mamnHanap acHEXPOH Ba CHHXPOH MalHHAjap-
ra 6yauHaan xamaa kyn dasanu Xam, 6up dazaay xam Ofauuid
MYMKIH,

Hmna6 uugapnin ¢paoJMATHHHHT XaMMa COXaaapHia 3JMeKTp
MallHHaAapHHHT KeHT TapKaJraHJurd yJapHHHT TYpJH HII WAapo-
HTNapHra B3 KYAuaaanrad tTanabaapra MoOC KeJyBuu Kynuan-kyn
KOHCTPYKTHB (OPMAJNAPHHHRT RAA6 YHKHJIHIIHTA OAHE KeaAJH.
Uy ca6a6au, aaexTp MalMHAJAPHUHT 1- pacMAa KeATUPHITaH
kaacCuukaunsacn Tagpubuil 6Yan6, 91eKTp MAIINWHANAPHUHT XaM-
Ma Typrapuud axc artrupMafiau, anbarta. llynra Kapawmafi, 6y
Kaaccuduxauyua Gunan TaHuwuw GOAAANHIND, UYHKH Y SJKTP
MaIMHAJapH KYPCUHA YPraHulira acoc XUAMG OAHHTaH.

SnekTp MawHHANapH KYPCH 3/JeKTP MAIIMHAJNADHAAH TallKapH
TparchopMatOpAapHH XaM YpraHHiHY HA3apAa TYTaAM.

TpancopMaTop y3rapypuan TOK SJEKTP IHEPrUACHHHHT CTATHK
yaraprupruuu xuco6aanagu, ¥arapysuas TOK KyuJMaHHIIMHH TPAHC-
(GopMaTOp BOCHTACHAA Y3TapTHPHLI MYMKHHAUCH YArapynpyaH TOK-
ka 6Wp Kauua ad3aanukaap Gepaau, Wy ca6aban 6y TOK KeHr
rapKa/arad, X03upru BaKTAa §3rapyByaH TOK 3JEKTD KYpPHUAMACHHH
TpaHcopMaTOPeH3 TacapByp 3THE GyaMafnn.

Xeu xauxafi afnanypuaH Kucmaapu Hykanru ca6abau Tpauc-
JOPMATOPHUHT KOHCTPYKTHB IMAKJH 3J€KTp MallMHachufau Ty6ian
¢apx xuaaaH. Jlekun TPaHCHOPMATOPAAPHHKT HINJAL {IPHHLUATH
XaM, 3JeKTp MAalIHHANAPHUHT HIUJAL NPHHLMIIA CHHTADH, 3JeKTPO-
MartuTagnfi HHIYKUMA XOAMCACHTa acocaaHraH. Bywnaw rtamyapu,
ysrapyauan TOx ajeKTp MallpHanapd wwaaranaa 6¥aapuran ¢u-
auKapufl npoueccaap Kyn xuxaTaaH TPaHCcGOPMATOPAAD HIMJALIH-
Jard (usukasuf npoueccaapra ¥xwahzan.

Ilynuur yuyn ym6y kypcna TpanchopMaTopaap Ha3apHACHHHATD
acoc/apHHH Ypraruul AHa wy cababan xaM ¢oAnaanky, y ysrapys-
YyaH TOK SJeKTp MAlUMHAJADHTA JOHD MacajanapHy AHAAA YYKYPpoK
Tywysk6 oanwra WMKOH Gepanu.

2- §. aeKTp MalIMHajapuaa SHepTHauu OHP TypAaH
HKKMHYH Typra aAfaHTHpHuI

3neKTp MaWHHANAPH KYPCHEMHT 6aéuv 3aekTp Ba mMarHuTamufl
XOAHCaNaPHHHI KOHYHJAApHHW GHAMIITa acocnaHrad. AMMO wy xo-
uynnapoaH Oabamnapu ymby kypeaa, alduKca, MYXHUM axaMuar
kac6 3Tagd, UYHKH SAEKTp MAWHHANAPDHURI HWAAW TNPHHIIAMH
aua wy KOHyHJaapra acocaanran. Wy mynoxasanapra kypa, sAektp
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MALIUHANAPHHHHT HILASL DPHHIRDMEY §PraHuwra YTHINAAH ONAHH
Iy NpUHUMNAAD acOCHAA ETYBUM KOHYHHATIAD XaKuUAA TYXTaaub
YTraH MabKyt. DNeKTP MaAUIMHACH TeHepaToOp pexHMMAA HIAATaH-
la MeXawuK2BHA 3HEPruA SJEKTp nepruscura afknantupuiann., By
3JMIeKTP-MAarHUTaBNA MHAYKUMA KOHYHH OMJaH TYWYHTHpHJAAZM; By
KOHYHHMHT MOXHATH KYRHAarunaplaH u6opaT: arap YTKasTHYHH
MarHuTaBui MaRAOHAA TaliKM Ky4 f TabCHpHLA XapaKarra Kea-
THpCaK (2- pacM), MacaMaH, MarHUTaBHA HHIYKUHS BEKTOpH B ra

2- pacm, VTxasruununr mar- 3- paem Sur xyae xoupacn {a) sa ,uan
uutaexfi Malizonga xapaxar- K¥a° gougacu (0).
NaHHILH,

nepneHauKyIsp paBHWAA yanaaH YHrra XapakaTaaHTHpcak, ¥Tkas-
ruyja sAexTp IOPUTYBuYM Ky4 (3. 10. K.) X0oCcHa Oyaafu:

£ = Blo, (8))

6yuaa £-—3yTxaaruula MHAYKUMANAHTAH 3JEKTD IODHTYBYH KyY, 8;
B—wmaruntapult nuayxuus, 7.;
{— YTKA3rHYHHMHT aKTHB Y3YHAMTH, S'bHH MATHMTARME Mai-
JOHJIATH KUCMHHHUHT Y3YHJHUTH, A;
U—YTKA3THUHUHT XapaKaTJaHHIY Te3/IHTH, M/CeK.

By dopmyaa Ouaan 3, 10. K. KarTaJHUrH aHMXJ3HAOM, XOJ0C.
3. 10. K, HHHT AYHANMIUHHY QHHKAAI YYyH ,YHT K§a° Kounacu-
nan gohxanannw ao3uMm (3 pacM, a). By xounaunm Tar6uy sTHG,
YTrasrnumaru 3. 0. K. HUHT AYHAIMLMHHK ,6M343R") aHHKAaAMHU3,
Arap YTKasTHYHMHT YUJNAPMHH TAWKH KAPIIMJMKKA (HCTeBMOJ-
YHra) yaacak,y X0a4a 3. 10. K. TAbCHpHAa YTKA3rHUAa XY.IAM my
Ayvaamwnaacn Ttox mafigo Gynaau. lLllywaat guam6, marnutasuf
MafiToHdaru yTKaaruyHu 6y X0A4a 3HI OAAWH reHepatop Aefiuws
MYMKHRU,
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¥1xasruunarn Tox / 6uaan marmnTaBnh MaRIOHHMHT ¥3apo
TABCHPH HATHKACHIAA YTKA3TMYTa TaLCHP 3TYBYH 8JEKTPOMATHHTA-
puft kyu F,, xocua Gynanm:

o = Bl1, (2)

Fyy KyuHHHr AYHEARWMHYM 980 KYA' KOMIACHTA KYPa HHKAALL
AyMkun  (3- pacm, 6). YOxopuna kypu6 yTharaw xoaga 6y Kyu
YHroan 4anra, SbHH YTKA3rMYHHMHT XapaKaT/aBUIIKIA TECKApH TO-
MoHra fiyraaran, Lllynaaf kuaub, resepaTopaa sAeKTPOMATHUTABKS
KyY F,x X8paKaTIauTUPYRUYM KYY F ra HHCGAaTay CEKHLAATYBYY
(TyxratyBuu) 6yaanu. .

YTrasrnu 6P TexMC XAPIKATNAHTAHAA XAPAKATAAHIHPYRUU KYY
TYXTATYBUM 21€KTpOMarHuTasHil kyura teHr G6Yaraau, F = F,,.
TeHTNUKHUHT MKKENa KHCMHNM YTKa3THYHUHT XapakaTJAdHHIl Te3-
JUrHra KymnafAiTHpamms:

Fv=F,.o
(2) dopmynranas F,, HURT KBAMaTHHH keaTHDHG K¥hAcak:
fu=Bllv=E/

6ynanu,

TenraukH¥Hr uan gucMyu (Fv) YTKaarnuHunr MarHutasnél Mai-
JORnJA ¥apakaTAaHTHpHILTE Capd) KHAHMHAAUIAR MexaHMKaBuhi KyB-
BaT Karraawruun Gearuaafan, Oy
TEHTAUKHUNT §HT KHCME 3ca (EV)
&NUK KOHTYpAA 9MEKTP TOKH [ X0-
CHJI KM/TaH 31eKTp KYyBBATHHUHT
KAYTaAH[WHH Kypcataam. By xucm-
nap OPacKEATH TEHIJIMK MIMIOPACH
TaWKH Kyy capd KHAGAMraH mexa-
HUKABHHA KYBBATHHHI TeHepaTopna
3JIEKTP KyBBaTHra  aillaHuIIHN
KypcaTagH. Arap yTKaaruura Tall-
ku kyd F gyRuMal, yura aaextp 4- pacw. Marsutassit malinonaaru
JHeprHacH Manbanian IWyHAa#R TOKAR YTKAICAY,
kyurauum U Gepuicakn, Gynna
Y TKa3rHU2ar TOKHHET AYHaANmy 4- pacMBa KypcaTiyraunnex 6y.a-
ca, ¥ XoAna yTkasruura (akar anekTpoMaruuTasuit Kyu Fyu TaBCHD
aTajd, XOM0C. Y TKasTHY Wy Kyy TancHpHAA MarHuTaBHRA madloHna
XapakataaHa Gowafan. Bynza yTkasruupd kyAuaraw xydaasuw
U ra xapama-gapwn Ayuaaran 3. 10. K. uenykuusasasasu. ynzad
KUAKG, 6y KyuJaHHUHHHT GHP KHCMH Wy §Tkasruusa xocua 6ya-
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raH 37eKTp 0PUTYBUH Ky4 E 6nuiaH MypoasHat/igmanu, OOLIKa
KHeMH 3Ca YTKA3THUmary Kyu4aHHW TYWHIIMHA TAlIKMA STaAH:
U=E+Ir
6yHaa r—YTKAITHUHUHT 3JEKTP KapIUUAHTH,
TenrauxHaHr HKkana KucMurM TOK / ra xymafitupamua:
Ul = El4 Pr
E nuur ypuura (1) ¢opMynanaun 3. 10, K. KHAMaTHHH KYACaK,
KYRHAATHHY XOCHA KHNaMK3:
Ul = Blvl 4 I*r

€k (2) dopmynara 6unoa,
Ul s Fyuv-+ IPr

By Tenrauxpan mwysgaf xynoca xeau6 uUHKagM: §Taruyra
Keays4H saekrp KysvaTu {U/) xHCMaH MexauHkapuf Kyspat (Fyuv)
ra aiinanaad, OMp XHCMM 3ca YTKasruyjark 3nexkTp ucpodiiapu
(/#r) ®u xonnawra cappranaan. BrHoGapun, MaruuTasnf Mah
JOHAA XORMAWIraH TOKJM YTKAITHYHH 3Hr OAAHMA 3NEeKTPOABUTA-
Tenb ne6 Kapaw MYMKHH.

OHepruAHUHT I0KOPHAA KYpcaTH6 YTHAraH GHP TYPAAaH HKKUH
YH TYPTa aANaHHII NPOLECCREPH KYNa MYXHM XYA0Ca YliKapulura
UMKOR O6epajiu: 3MeKTP MIIMHA HINNAWHHUHT 3apypuit wapry,
YTHA3ruynap Ba MArkMUTaBH# MaAJOHHMHT MaBXKYA 6y MILUAHMD.
ByHnna 3anektp mamnHaRga SHeprua HcraaraH Aynanuwpa ¥yarapu-
IUM MYMKHH, AbHH 3JEKTp MaLIHHA rerepatop cudaTHAa xaM
ABHTATENb CHpATHAZ XaM HIUJAWH MYMKHH. DJeKTP MallUHanap-
HHHT Oy XYCYCHATH yJapHUHI KafTapJurH ne6 aranaju.

3-§. daexkTp MawKHaNapy Ba TpaHCGOPMATOPNAPHHHT
PHBOWJAHHIUK XaKula TapHXHR MabAyMOTIAp

ONEeKTP MALWHHANADH Y3HHHHT PHBOXKJAHWW JaBPHAA KATTa BA
Mypakka6 6yaraH TakoMuaAaWHW AYAMHH Gocu6é yrTam.

ONeKTp 3HEPPHACHHK MeXaHHKABMft 3HepPTHATAa &liaHTHPHI
MYMKHHAHTHHA dacTaa6 1821 Auapa 3neKTp ABHTAaTeNHHHT GHPUH-
yH Mopenuuu sparraw M. dapasefi amnkaagH; 6y Moaenia Muc
CUMAAH YTA€Tran 3N€KTP TOKH YHH BePTHKAA X0Jaraa XY Auara
AROUMHA MarHuT atpoduaa xapakarra KeATHPAH. JIeKuH anexTp apu-
raTeJu ApaTHIL YCTHAA YH Auafas 3HEAPOK BAKT HUMAA KHJHHMTAH
KeftWHTH HlJap KORMKApAW HaTHxanap GepManu pa daxatr 1834
#imanaruna pyc akagemurn B. C. SIko6H X03Mpru 9J1eKTp RBHI&TE-
JAUHUHT NPOTOTHNH GFACaH KOHCTPYKLHAHK APATRH,
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SDaextp rerepaTopn apaTH MMKOHHATH M. ®apageft 1831 funa-
Ia SJAeKTPOMAarduTapufl HHAYKUWA KOHYHHHH Kawd 9Tranfiad xe-
Aunrnna nafipo 6¥aan. By wawduétaan ¢ofinananu6, axa-yka
Mukcnaap 1832 fuana afranysud JouMHA Marhutaapn 6§aran sa
TOKHH TYFPHJOBUH KOMMYT&TODAH OGHPHHYH SJeKTp TreHeparop
KOHCTPYKUHACHHH fpaTauAap.

JecTnalkyn BagTJapAa SAeKTP ABHFATeAL BA TeHEPAaTOpaap
6up-Gupura Gorany Oyamarau Xoaga Takommanawn6 Gopaw.

1833 fiunpa Jlenu saeKTp MAWHHANAPMHWHT NPHHUMNKHH Tah-
pudaa6 Gepau, 1838 Anana sca 6y NPHHUMODHE aMaATa OIUHPAM.

lenepaTopaap TEKOMUAAAWYBHHUHT KeAHHTH GOCKHYM AoMMHI
MarHHTA3PHUHT 3JeKTPOMArHuTaap 6Haay anMamTHPHARIMBAAH HEO-
pat 6¥amu.

DNeKTpP MaWUHANaPH PHBOMMNAWHWWINHHUHT OOINAHFUY  AaBPH,
acocan, Yarapmac Tox GunaH Gorauk. ByHra cabal wykm, 3nexk1p
SHEDPrHACHHUHT NCTeBPMONYNNapy dakaT yarapmac Tokaa ninaafinn-
ray Kypuamasaap (&fau naMnanap, raibBaHONNACTHKA KYPHAMATAPH
Ba G6olKaaap) Sam. IL/'mpmc waxapaapia SNeKTp OuaaH EPHTHIUHMHT
KYJNEHHAHIUY 3AEKTP reHEPATOPJAaPHHHRI KYBBAaTHHR OWHPHIIAY
Ba YJ8PHH AHAAa TAKOMMUJNAIITHPHINHH TAKO30 KHJAH.

1867 Anana B. Cumenc xerma-keT KYSFAaTHILIM TEHepATOPAAP
yuyH VY3-yauun xysratuut npuHunnund k¥agaad. Ly Auanune
yanaa JI. Makcpenn 6HpHHYH 6§an6 Y3-Panun K¥araTHIDNH NekTp
MalUHNGCHHHHT MAaTeMATHK HAasapHACHHM sapatiun Ba 1wy Ouaad
SJeKTp MalliHANapH HA33pHACHTA ACOC COJMH.

1870 fiunna 3. TpaMm XajnKaCHMOH AKOPAH MalwHHanu, 1873
tinana sca &, leduep-Antenex Ba B. Cnmenc ,6apaGauciumon’
AKOPAN MAIINHA KOHCTPYKUHACHNH SPATARAAD.

DAeKTPAAWTHDHATAH TeMHD AYARapHHAT KYnalniUH HATHXACH-
1a SJEKTDONBWIaTeANap Ba renepatopiapra 6yaraH Tanad xam
aHYa owan sa Oy HapCa YJAPHHHT fHAAAd TAKOMHJAJNAWIYBHra ca-
6a6 6yaau.

$trau acpruur 80- Ananapuaa S1eKTP SHEPTHACHHH Y30K Ma-
codanapra ya3atuin sapypatu TyFuaau, 1882 funpa saextp amep-
FHACHHH 0OKOPH KYUNQHHIUNM yarapMac TOKRa y3aTHILTa JOHP
Taxpubaiap YTkasuaAHu. JIEKHH yarapmac TOK reHepaTopJaaphaary
IOKOPH KYUJAHHII KOJMNeKTOp MiuMupm EmonnawTupub, KYnuMaHK
XonnapAa asapuajapra oau6 xeasn. Bynspuunr XaMmacH Ywma
BAKTAATH BAEKTPOTEXHHUKJAAPHUHT YarapyBuan TOKKa 6YAraH Ku-
SHKHIIMHK Ky4aATHDAW. Yarapysuan TOkHH pHBONKAAHTHDHILZA

]
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pyc omumu [1. H. SI61I0YKORHHHT XM3MaT/IapH KaTtTa, Y ¥au ux-
THPO KWJITaH 3JeKTp LIAMAAPHH TABMUH/AL YYYH §3rapyBuaH TOK-
nan Keur c¢ohganannu. 1876 Auana I1. H. flGaoukos 6y wam-
NapHH TabMHHJAAW YuYH TyTawMarag $aakau tpancdopmatop-
JapHll MIWAATAK Ba 6y Gunan Tpancdopmatopaapaaun amaaga doft-
JAaNaHUINTAa aC0C COMAM.

Xo3upru TpanchopmaTOpaapra yxuaw TyTawran y3akau TpaHc-
¢opmaTopaap kefinupox, 1884 fimana nmafzo 6yaau.

ONeKTp 0PHTMA MaKcaaJdapuga ¥YarapyauaH TOKZaH aManfa
dohaananuur 1889 #unnan Gouinawran ze6 XucoGaaiw JA03um; Wy
fiuad 6ytox pyc unkedHepn M.O. loaneo-1o6poeonsCkuft amanna
TatOHK 3THI yuyH $3rapyBuYaH TOKHMHT y4 (a3ann CHCTEeM3CHHI
TakAHd Kuaan Ba yu asann acHHXpPOH ABUrateab xampa yu ¢a-
3aanH TpanchOpMarop ACAmH.

Hoanso-No6posaavckuft 1891 Auaga yu dasaam tpascdopma-
TOpPJAAp HwWAATHG, y3yHauru 176 wxm Ba xyunanuind 15 musr 6
6ynran 6upuHun yu dasaau Y3rapysuau TOK 3JA€KTD y3aTHIU JH-
HUSICHHU KYpAUW. By anHusun cHHal KYpHID HATHKAAAPH auda Ky
MHKAODAATH 3JEKTp 3HepruaCHHH Huc6aTaH KartTa ¢. H. K. 6ujan
Y34aTHII YYyH Y4 ¢ha3aty TOK CHCT@MACHHH KYaAJaul MyMKHHMN-
e Kypcatau. Y4 (azanu TOK CHCTEMACHHUHI NPOTPeCCHBAMTH
WYHYAJHK PaBIWIAH 3JUKH, ACPAMHAHRHr Gowaapura Keaub y
YMyM TOMOHHAAH 9BTHPO STHJIAHM Ba Te3 pHBOXKJIaHa Gowaant.

XX acpHuur Gowsapura Keau6 3NeKTP Mawuvanapuuur 6apua
acocHii Typaapu ApaThau6 6¥AAn Ba yaap Ha3apHACHHUHT acocaapu
uuwnab yuguaad. Ly Baxraaw 60wsa6 caHoaT Ba TPAHCMOPTHH
BAGKTPAWMTHPAIL Te3 CYPbhaTaap GuJaH aMaara owupraa 6ot NaH-
au. Ly mynoca6at 6uaat 3/ekTp CTAHIHANADHHUKET KYBBATH 0p1a 60P-
RH, TypOGoreneparopaap—G6yF TypGuHacH 6unaH GeBOCHT2 YaaHIuH
Mamunanap spaiuna 6opau. I eneparop Ba TpanchopMaTOpAapHHHT
KyBBaTk owHpuna 6opan. Arap 1900 Aunga reHepaTOPHHHT KYB-
BaTH & Munr xséa jganm owmaran 6yaca, 1920 ituara kean6 KyesaTH
60 MRHT K6a 6farar Typ6orenepaTopadp Kypuain, X03HUPrH BaKTaa
B010PON 6mAaH COBUTHIN YCYJAHHM TATOGMK 3Tuill KyBBaTH SO0 MUHT
Kéa Jad opTuK G§aran Typ6oreneparopaap KypHIIra HMKOR Gepi.

4-§. BaTaHuMHu3 SNeKTp MALIMHACO3NHT H Ba YHHHT
pHBOMAANHHIL HCTHKGOAAApH

Peromounnnan asBaarn Poccnana 6Yarau, snexTp Mauiynanapu
HwWwaab 4Yuxspadurad aApuM 3aBOANap 4er 34 pupManapura Kapaur-
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2K 3au. BaTauuMus anextp MawuHacoaauru ¥ayr Oxtabpb cous-
A/INCTHK PpeBOJIICUHSACHAAH KelAuHruua nahmo 6¥ann Ba pumox.ja-
Ha OGowsapu. Comer VITTHQOKHHHHr Xanyg Xx¥kanurunu snex1p-
AawTtvpuw, aactaab, 1920 Auanaa uwaa6 uuguaran FOIJIPO nia-
Hiura Mmysodpux amaara ownpuaiu. Uy naaura xypa 10—15 fua
Huynga ymymuit Kyseatu 1700 munr xsm 6yaran 30 ta anektpo-
CTanuua KypHur myaxaananrar aan. 'O3JAPO naawn 1931 finn
1 auBapaa Myaaaruaad uarapu 6axapnagu. 1913 #uara uucGaran
3JIeKTP CTRHUHMANAPHUHT KYBBAaTH 3 MapTa, 3JeKTp SHEPTHACH Hu-
a6 uugapuw 3ca 4 Mapra kymafiau.

ynnan keRHH COBET 3exTp MAWHKHACOIIUFM Tead Cypbataap
6uan puBoXKJaaHa Gownaau sa 1940 #mara xeau6 Espona xamzaa
AMepukasary CaHoOar XKHXaTHAaH 3HT WAFOP KAMMTAJHCTHK MamJa-
KaTAap Aapaxacura etHb oJigH.

Yaye Batad ypywunas kefiug 3MeKTp MaliWHaco3audx 3apoa-
JlapBMu3aa AHPHK THApOreHepaTop.ap, Wy xkymaasad Boara F'3Cu
yuyH 103 MuHr xém xyBBaTiH ruiporesepatop.ap, Bpatck I'3Cu
YuyH 225 muur xém gysBatau xaMmga Kpacnospck '9Cu yuyu
500 muuc x8m xyaBatAd THAPOreHepatToOpaap KypPusiu.

1946 finana ponopon Gunan coputiaaauran 100 Muur k8m Kys-
BaT/AH OHpHHYH Typ6oreneparop, 1957 fuana sca xyaraTHW 4y.a-
FAMH BOAOpOR 6uaan Te3 copHTHaanuran 200 MHHT x4m KyBBAaTAH
Typ6oreneparop KypuaaH. Xo3upru Bagraa 500 vuHr wxem Kys-
BaTaH Typ6oreseparopaap ApaTuAras,

BatainMu3 37eKTp MAaWHHACC3/AUTH 3NEKTP ABHIa TEANap HIAAG
yHKapHW G6YAvya XaM KYNruHa 10TYK/JApra apHlgH. ¥ MyM Wit MaK-
CaANapAa MWAATHAAAMraH ABHTATENNAaPHHHT XaM, TYDPJAH LUAPOHT-
7apaa HUIATHW YYyH MYJDKAANAHTaH MaxcyC ABHIateANapHHHT
xaM Gup Heud XuJ CepHUAJAPH APATHIAM,

Slarn Matepuaniap, H30AAUMAHHHT AHTY TYPJAapH Ba HHXOATAA
YHAAMAH NOKAAD HIAATHW SAHAAA TAKOMUANAWrAH KOHCTPYKUHMA-
JlaTH 3JeKTp MAliHHaNapu apatuwira UMKoH Gepau.

TpanchopmaTopcosnuk coxacuaa XaM aHyarusa 0OTYKJAapra
spuwnaau. TpancdopmaTopaap uwaa6 uugapuwl kKefuHru HAUA-
NapAa KeCKHH KYnannH, yJapHMHT HOMeHK/JaTypacH OHp Heua
MapTa OPTAM, LY XYMJAaAdH CaHOAT, KHULIOK X§Kaiurk Ba Ky-
PHAHWHHHT TYpPJAH-TYMaH 3XTHEXK/JIAPUIA MOC KeN3AHrAH Xap XuAa
XapaKTepHCTHKAAH MAaxCyC Ttpancopmaropaap uunab uHKapuw
#yara kyiuaan. TpanchopMmaropaapuuur 6up Oup/AuKAard KypBa-
TH KecKMH OpTAM. Macanan, Kyssatn 400 MHUHMr xé/m Ba OKOpH
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kyunaunwu 880 xe 6§¥aran yu ¢dasanu TpancopmaTopaap Hwaal
unkapuw fyara KyaAuaau.

Xang x¥waauru 6apus TapMOKAAPHHUHI KaAaJl PUBOXKNAHHILH
3NeKTPOTeXHNKA CAROATH OJNAHTa SNEKTPOIHEPreTHKAHHHT TESKOp
cyphatnap GHaan YCHIMHHM TabMMHAaw Basudacuum xysau. Uly
MyHOca0ar GH/1aH 9/1eKTp CTAHUHAJADHIHT KYBBATHHH AHAJa OWH-
puw 6yiiuua Hin oxn6 GopHAMOKAA.

SIHTM MarHuTaRUA Ba 3/EKTP-H3OJAALUMOH MaTepHanaap xamja
COBHTHWHHHT STHTH M&TOAN2PHHH TAr6HK 3THW OMAaH resepaTop-
AapHuHT 6upaunk xyseatn 800—1000 Mem ra erkasuaaiu.

Mna6 YMKapHAAAMIAH 31eKTP 3HEPrHsCHHHHT Aespau 73 npo-
HEHTHHH 3/eKTP ABMraTenlapH HCTEBMOJ KHIMWHHH BA MaMAaa-
KaTUMM3/la AMAMTE MHAJHOHJAA0 3]EKTp ABMraTteanap umaad ui-
KapHAUIWHEK XHCOG6ra ONHG, 1BUTATEANAPHHHT TEXAMAH KOHCTPYK=
UMAJAPHHH AIPaTUIL Ba yJAapHHHT XH3MAT MyRiaThHu 1,5 -2 Gapa-
Bap OWMPHII Macaaasapura KaTTa 3bTulop Gepunanu.

Anlomuuufl yyaramaap, 31eXTPOTEXHHKARHA Ba KOHCTPYKUHOH
Ny NaT.JapHUHT SIHTH MapKaNapHHH, SAHTH H30/AUKA MarepHan apH-
HW HWAATHG XaM1a CODMTHWHHMHT fHafla Te3KOD MEeTONJNAapHHR
K§nna6, aCHHXPOH ABHTaTennap Ba ¥3rapMac TOK MaiUHHaNapHHUHT
IOKOPH TeXHHka-HKTHCOANA K§pcaTkuuaapra ara 6yaraH sHru ce-
PHANADHHA HILIA6 YMKHUI XaMAa YJAapHA ANOH HILNA6 yHKapuiura
MOPHA KMAMI NOIHM.

KOMMYHRCTHK ¥aMWATHUHT MAMABKATHH €NnacHra sJeKIpJall-
THPHUITA 4COCJHAHTaH MOAAMA-TE€XHHKA GA3BCHHM APaTHII 3JEKTPO-
TEXHHKa CAHOATY HUIYHAAPHAAH BA HHKEHEP-TEXHHK XORUMABPHAAH
gyxyp Ouaumra 3ra 6 auwHH Ba 6y OHAUMAADHH aMaNHETra HXO-
Ault TaTOuK 3Ta OHAHILUHK Tasal KHAARH,
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BUPHHUYU BY¥ UM

V3TAPMAC TOK KOJMIEKTOPJH
MAILMHAJNAPH

I 606

¥3FAPMAC TOK KOMNEKTOPNYM MAIUWHA TAPUHUHT
TY3UAHUILIH BA HILNAH] NPHHILHNTH

1. 1-§. Yarapmac TOK TeHEpPATOPUHUHT WUIAAW N PHHUHTK

573rapmac TOK MailHHANAPHHHHT aCOCHA TYpH KOAJNEKTOPJH
MalWnHaAapaup. KoasekTop THOMAATH 3HT ORAME YarapMmac ToK
MAUIHHACHHEHT TE€HepaTop pPexMMHIA HIWJAAW NPOUECCHHH KYpHé
upkamMu3 (i, 1-pacm). [lommnf MaruuTHuer MKKana KyT6aapu (N

(., 1-pacm. Yarapmac
TOK MAUWIHHACHILHHET SHI
OLAHMA MOpenH.

Ba .J) OpacHra MaWHHAHKHT afIaHYBYHM KUCMH — AKOPh xkofaaur-
ral. SIkopHM aRNAHTHPUID YUYH GHPAaMUN NBHTaTENHHHT, MacanaH,
Typ6HUHa €KH WYKH €HYB JBHTATEJMHHHT MEXAHHKABHA KyuuIaH
pofnananunaan. MawWHAHHHT SKODH NJJaT UMARHADAAH MOOpaT
6yam6, yH!a abcd ypaMm XoaAunzard uyJaram KOANAITHPHATAH;
YPAMHMHT yurapH paiara Maxkamjanrad sa GMD-GHpuaan H30.a1-
UM KMJIHHTAH HKKUTA NAACTWHKAra (ApHUM xahxara) yJaaurad. By
NAACTHHKANAD MAIIMHAHHHT MYXHM KHCMK — KOAJNEKTOPHH XOCHA
KHiagu. A Ba B ujTkanapra reHepatop HarpyakacH YyJauran,

13
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Mawunanusr uwAal npouecCHia KOAREKTOP Baa Ouai Gupra
ainanagy, A Ba B uyrkanap aca ¥¥araamafi KonaBepaiu.

TFenepaTop AKOPH COAT CTPEAKACHHMHT XapakaTura TecKapH
fiYuaamwaa afinadann, Re6 dapaa guaafiaux; OyHRa akops uya-
Famu VTKaaruunapuaa AYHaanwn pacMpa ctpekanap Guaad Kyp-
CATHATAH 3. 10, K. UHAYKUMANaHAAH. UyaraMHuHr GUTTA YTKA3THUYH
yuyn Gy 3. 10. K. ndur OHufl KuitmMatd Kyfhuaarn gpopmyna GHraH
aHUKNAHAAM:

{ = Blv (I 1)

Y1kasruununr ax1un ysypaucu YarapMac katTanuk 6yJaramm
yuyH arap reHepaToPHUHT WAL NPOUECCHAd TKOPHURT XapaKaT-
JanHW Teaaurw yarapmac 6yan6 xoaca, {l. !) dopmysana yaap-
HHHT KYnallTMaCH xaM YyarapMac katTaank (const) 6yaazu. By
(1, 1) popmyaann Kyiftnaary kypuHuiLAd €3nwira UMKoH Gepaam:

{ = constB

By dopmyaa skOpe uynFaMuaars 3, 10. K. HHHT KaTTaJurH Ba
AYuaanwn ¢akat axkops Onaan Ky16Jap opaJuIBAari Xaso 3a3cPu-

' T gl i

1. 9- pacM, Marsutase# -
AYKUUAHHHT X8BO 3330PMAA
TaKCHMAANKW AHArPaMMacH

HHUHT MATHUTABHA MHAYKuWdscH B xaTranurd OHMar aHUKAAHHWIA-
HH kypcataau. Jlexun TreHepaTOpPHUHI Xamo 8330pHAArd Maruu-
TaBufi HHAYKUMAHUHT AKOpb afinanack 0§Anad Xap xofifa TAKCUM-
Aaunwa 6up x#aAa sMac: KyT6aap ypracHHMMI Taruia mHAYKuus
B Mmaxcuman xudMatra sra (mmumosaui Kyr6 Tarupa mycGat, xa-
Hy6ufi KyT6 TarHpa sca MaHguRt), KYIrSJIapHHHr deTura SAKUHe
Aawirar capy HHAYKUHA kaMahuG Gopagm l. 2- pacM.

. 2- pacMaa MAarHuT KYTONapHHHHT 30HAJapUHH aXPaTyBuyH
Ba fkOopb Mapkasupan yraauran OO’ uH3uK reoMeTprk HeHrpasn
Aclinnaan, TeomeTpuk HeliTpaaia (& Ba b HyKTanap) MaruuTapHit

16
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HHAYKUMA HOAra TeHr. I'eHEpPATOPHHHT HWNAW NPOLECCHAA AKOpPh
afnaHain BA YHHHT UYNFAMHHUHT YTKA3ITHYJapH  MarHMTaBHi
MaflaonAa HaB6aTMa-HaB6AaT MATHUTABHA HHAYKUMAHHMHT KaTTaauK-
AapH Xap Xxus OyArad xoJataaphu araaaafiau, my cabafau rene.
PaToOp AKOPUHHHT YYNFaMHu/a y3rapyBuaH 5. 10. K. XOCHA Gyaaan.
Bynaa 3. 10. K. HHHT BakTra GOFAUK XONAa yarapuil rpaduru mar-
HUTIBWH MHAYKLUWAHWAWT XaBO 3330PWAa TAKCHMAZHHI auaTpaMMma-
Tura Moc-kenapn. Macanad, MarHUTaBHA HIAYKUHAHIHT TaKCHMAA-
HHIM CHHYCOMAAN XapakTepHAa 6yAranaa 3. 10. K. Ba IeMak, AKOpb
YyJAFAMHUJArH TOK XaM cuuycouaan O6ynamu, Arap MawMHaAa KOA-
2eKkTop 6YAMaraHnga reHepaTOPHUHT TAIIKH 3aHXHPHAATH TOK ¥3-
rapyeuad 6yaap s, Jlekur xoanektop xamzaa A Ba B uyrtkanap

1, 3- pacm, Varapmac Tox remepaTopuMMur HWaaw NPHHUKNM Ma-
canacura pouwp: — AKCPh MYAFaMuAaru s, K, K. Ba TOK; ... TeHe-
PATOPHHHT UYTKANAPMRATH BA TAIIKH 3AHKHPHAALN 9, I0. K HA TOK.

BOCHTAcHUa YIrapye4aH TOK NYJAbCAUHMANAHYBUH TOKKE, A bHH AYHa-
avwpe  Y3rapMaRanran Tokka ahlnawaad. abed ypamuumr 1. 1-
pacMia KYpcaTHAran XOnaTHJa reHePaTOPHHUT TALUKH 3aHKUpUIa-
ri 10k A uyTkanan B uyTkara TOMOH fifHanAran. 3aHXKUPHHAT
TAWKH KHCMRAATH TOX Myc6aT kaeMManaH MaHdufira ToMoH AyRan-
Tanaurura acocanub, YYTKANADHMHT KAHASK KYTONaHrAHJWTHHH
annknaimua: A uyTka ,myc6at®, B uyTka aca ,MaHPHA" KyTOGNAHTaH,

fixopn 180° ra GypuaraHisH keHuWH YpaMaary TOKHHHr Hyua-
RHWH TeCKapd TOMOHra y3arapaad. JlekHH uyyTKanapHHHT KYT6.ai-
JUrH Ba OHHOGapuH, 3aHXXKHPHHHT TAWKH KHCMHAArH TOKHHHT
Rynaanmwu yarapmait xosann, Bywra ca6a6 wykw, ¥pamgaru TOK
¥3 HYHanuwHuw YarapTapraHga uYyTKanap TaruRard KOJJEKTOp
naactuuxanapu xam xoif aamawunany, Wywpaft xuan6, A uyika
Taruza XaMmma BaKT WAMOAHN KYT6 Tarwaarn yTKaaruura yJaaH-
Fan naactTHeka. B8 4yTia Tarupaa 9ca kaHyOmii Ky16 Tarujard
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§Tiasruura yaanrad naactuHxa Typsau. Hartukana uyrtkanaprunr
KyThanaurd YpaMJapHHUHC MarHUTaBWA MafjgoHAary xoJaaTtujan
Katbu Ha3ap, FeHEePATOPHHHI MWJAAIM npoueccHAa Yarapmafiay.
IHy tydanan reHepaTOPHUHT TAWKH 301KMUPHAATH TOKHUHT AYH3.
Anwy ysrapMac 6ynanu, By TOKHHHr KaTTaaurura Kenacak, y y3-
rapyBuanauruud KoOJNamepaiM: UYJAFaM YTKa3rHuaapu Kyrt6.aap
Tarpaa  6yarana TOKHHUHT
KuiimMatn MakcuMman, yaapreo-
MeTpuK HefiTpanna Oyaranua
3Ca TOK HOAra TEHr Of.aamu.
By xonar . 3- pacm, a 1a
TACBUPAAHTAH; YHAA TeHepa-
TOp AKOPUHUHT CHTTa afifal-
FaHHAATH Xap XHJA X0a4TaapH
pa 1. 3- pacm, 6 na AKOpL uya-
FAMUAATH Xamna TeHepaTop-
HHHr TAIUKK  33HKHPHIATH
8. 10. K. Ba TOKRHNT Fpadnk-
Aapu TaceupJaanrad. lllynnad
Kuau6, yarapMac TOK resepa-
TOPHAA AKOPbL YyJFaMHaary
y3arapypuan TOXK KOAAEKTOP
BOCHTACHA 3aHMKHPHUHT T210-
KM KMCMHIArd nyascaunana-
HAAMraH TOKKA ahnauwTupH-
I. 4- pacuM. SIKOPH MKKH ypaman Jarapsac Aanu.
- DTDK.Mamll:HaCHHHHIYpM'D,'Iéllll. P Amp HlA4 TRASANTIH
AAKOpL uyJAFraMml  Xap OupH
KOJA/EKTOD NJAACTHHKANAPHUHT
TernuiA¥ Ky(pTHra Yyadauran
6Hp neua Yypamnan nfopar
6¥yaca y xoana reuneparop-
HHHT TAWKH 38H X HPHAATH TOK
NyALCaUUACHHH KaMalTHpHIL
MyMxdH. Macanran, sakopia
HKkura ¥Ypam (a3osa 6up-
6upuaan 90° Gypuakka cua-
1. 5-pacm. 1.4- pacuga Xypcatwaraw re- HHTHATAH X0J1a )ouJawran

nepatop T¥rpinanran Toxuwmur rpaduru. OFaca, (1. 4- pacMm), TOK nyns-
cauuacH ceauaapiad JAapaxa-

na kamgaau (1. 5- pacml.
flkope uyaraMuna ypamaap COHM K¥n 6yarania TOKHHHT Nynb-
cauuaNanuWwy Anajaa xamaaan. Amaina uyaramaa i6 ypam (1oa-
Aektopaa 16 naacTuika) 6yaraHAaéK TOKHMHT MOyJeCanuacH ce-
3uAMAR KONAAY Pa TeHEePATODHHHT TAIIKH 3aHMHPHAATH (HAarpy3xa-
naru) TokHH ¢agat Rynanrumn Oyfinga omac, GaNxH KaTTanuri
6yfuva xaM ysrapmac ReAnl! MYMKHH 6§1aAH.
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1. 2-§. Yarapmac TOK KOANEKTOPAM MALIMHACHHHHT
TY3AHAHIUH B YHHHT acOoCHA KUCMAAPHHUHT
KOHCTPYKLUHACH

XO3upru BaKrila CaHOATA8 TYPJH WAPOHTNADAA HIUNATHILYE
MYNKanNauraH y3rapMac TOK 3/]eKTP MaiuHHaNapu Tafépaawani.
Llly caGa6an Mauniuvanrap afipuM y3eANdPHHUHT KOHCTPYKUHACH
Typ/nua Gy UK MYMKHH, JeKMH 6y MaruuHanapHuHr yMyMmud

KOHCTPYKTHR CXemac Gup xuamup (1. 6- pacm.)

Yarapmac TOK MauiMHacH
Gup Gupunag XaBo 3a3opu Gunan
a4 paaran Ky3raamMac KuCM — cTa-
TOp Ba al\JAHYBYH KHCM — POTOP-
pad Tapku6 tonrau. Ctatop Hu-
KH 103a8CuUTa YyAFaMJaapra sra
6yaran acocuifi Ba KYiluMYa
KyT6Jaap MaxKaMJaHras CTaHu-
Halad u6opaT. Acocult Kyt6aap
MalllMHaaa acoCHi wmarHuTHsHA
OKHM XOCHJ KHMJAHW, KYyluuMda
KyT6Jaap 3c2 KOMMYTALHAHH AX-
Wyaal y4yH XHSMaT KHJAAgH
(3. 4-§ ra gapaur).

arapMac TOK MalUHHACcH-
HHHL 9KOpHM B&J, V3aK, 4yJaram

I, 6- pacm. Yarapuac TOK MalUHHACH-
HHIL aCOCHM KOHCTPYKTHB CXeMacu:

{-c7aning; 2 acocnt kytfaap; S—Axops §3a-
rr; 4-konaekran; §-mar, 6—nozwuniiuk;

Bd KOJNAEKTOPAAH Tapkub TON-
rav. Baauuur yunapw nopwnn-
HUK IYHTAAPHAA XKOARAAWMTAH MOXIUMAHHKNAPAA TYpaaH. SIXmupoxy
COBMTHAHIUN YYYH KYNUHAHK MAIUHHAJIADAA BEHTUAATOP Xam 6Y-
Aaan.

1. 7- pacMAia §3rapMac TOK 9JeKTP M&UIHHACHHHHT TY3UJIHIUH
Ky pcaTHarau,

Ky#inaa y3arapMac TOK MalIHHACH
KOHCTPYKUnACH 6a&n KHAHMHAZM,

CTaHnHa. ¥YsrapMac TOKk MaluHacHHmHT ctaunHacu (1. 8- pacm)
KYT6N3pHH Ba NORLMIHHUK WYHTAADHHH MAXKAMAHIY YYYH XU3MAT
Kuaaad., ByHAaR TallKapH, CTAHHHA MATHAT VYTKA3ru4 XaMAMP,
UYHKH MallHHEAAaTH 2COCHR MATHHT OKMMH CTAHHHA OPKaAH TyTa-
wagu. LyHunr yyyr y3rapMaC TOK MAWHHACHHHHT CTaHWHA-
CH NYyJ4TAAH — €TAPAH Japaxala MeXaHHKaBHA MYCTAXKaMAHKKA
Ba KaTTa MAaTHNT CUATAWPYBYAHAMKKA 3ra OyaraH wmatepuaa-
Aaw Taképnrananu. MawuHann nofinesopra Maxkamgaall Y4yu
CTaHHHAHHUHT MaxKaMmJoBYM G60ATAap ¥Tanurad Tewukyaldu Kyf-
Ma &ku nalipaniJsaHraH o&Kuanapu 6yJaagu. ACOCHH B3 KyiiuM-
43 KyTOMapHy Maxkamaall yuyH CTaHHHAZA YHUHT afnanacn 6Yfina6
Tewnkyanap 6y.aanu. CTaHMHAHMHT IOKOPH KMCMUAA KYTapHil XaJ-
Kace (puM-60aT) 60p, Y MaWHHAHH AHFUIL BA MOHTaX KHAMWAA
K§Tapiill YyuyH Xu3MaT KuJaAd.

7—“0.11]“"]“"1{)!3]] WWNITRH; 3—BQH'IIMG'I'0P.

afipuM y3e/]JapHHMHT
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Kuuuk Ba §pra KyBBaTAM MauHHANAPAA CTEHMHA NYJAaTA3H
Kyfnaran &kuw nyaaT JAucTAaplen, naiearanab scaaraH fAxaur
KOHCTpYKUMafaH nOopat O6yaaxu. Mppux MamMmpanapaa CT8uHHB
KHCMJapra akpajgaiurad kuau6 dcazasn, Oy YJAapHH MOHTaX
KHJANU B3 TAWKWHH OCOHAAWITHPAAN.

1. 7- pacm. ¥3rapmec TOk 9aeKTp MAMHHACHHHEL TYIHARMIM:

1~ xoazexT0p; 2—uYTXBNEP; 3— AKOPE §aaru; 4—acocud xyr8 ¥aaru; 5- yr6 rea-
TarH; 6~ CTAHURA; 7- NOAWMNHUKAAD WYHTH; & ~BEHTHANTOP; 9—9KOPL YYAFAMH.

Acocuid KyT6nap. ¥arapMmac TOK MaluMHacMga MarHWTasHil
Mahaos acocui Kyt6aapuusr [l. 9- pacm| Yaarura xuliru3uiarau
Ky16 FaaTakaapu WAKAHAZATH KY3FAaTHWl YYAFAMUHHHT MarduT
MOBUM Kyud TALCHPHAA XocHA Gf/iaid. Yaaxuuur sxopra Kaparaws
TOMOHM KYTG YUJAMTH Guaau TyraanaHaiu, 6y yuaAuk MarHuUTaBui
OKUMIIMHT AIKOPhb t03acHia 3apypu#l Aapaxana TaKCHMAAHNUWNHH
TabMHRAAAIH.

Acocuii xyr6aapsunr Yaakagaps xaauHaurn 1 mad 2 mm raua
6¥AraH nyJaaT AWUCT NaKeTJapH X0auAa Tafképnananu. IMakeT npecc-
J2an3AK BA wWnugbkanap Gunan TOpTHG MixkaMaaHanu. Bywaati
KOLUCTPYKUMA OunaH KyT16 y3arujaru ylopMa TOK/Aap XaMalTHPH-
NajH; YIOpMa TOKJA3p THWJM 103ara ara 6yaray sxopb afilayrania
KyTO yuaukaapyuia MarsnTaBu# WHIAYKUMAHMHT Y3rapHwm (ny.asca
UMACH) HaTHRKEcHAA naiino 6Y.aau.

Kyr6nap crasuHara Goatnap €xki wWhuAbkanap épAaMuaa mMax-
kaMaAaHagy. Kyr0 FaaTaKAape M30AAUHANOBYH MATepuasfiahd fcan-

20

www.ziyouz.com kutubxonasi



Tan xapracra Mnuc cuM ypa6 tanépaananu. Ban3an rFantakuu Ha-
agnanurk 6§fnua opasapuaa xaso YTHO TypaauraH Kavannaap
Koanupub Gup Heua KucMra 6yaunaan. Bynnafi KOHCTpyKumMa FaJ-

* TAKHHNT A9XWHPOK CODNLIMHH

. TabMHHAANAH,
PR y -,

L

1. 8- pacw. Yarapmac Tox Mawnna- I. 9- pacm. Acocnit kyr6;

CHHUHI CTAHHHACH, 1—-cTAHUBA; 2— y-‘ﬁ FANTard; 3—KyT10 yue

auru; 4=Ky16 $aarm.

Kywumua xytéaap. Kywamua Kyr6aap xyesatu 1 xem nau
OpTHK 6YAraH MallMHajsapra YYTKAJAPAATH YYKYH YHKUIUWHM Ka-
MafTHPMIB MaxCanHna Xyanasuaanm,

Kywnmua xy16 [1. 10- pacM] ¥3ak / Ba H3OAAUMAABHTAH MUC
CUMJAH dAcanraH raatak 2 KaH n6opar; KywuMuya XyT6AapHHHT
FANTaKNApH AKODL uyaramu Gu/aH KETMa-keT yaraHHWM caffabau
FAATaK MHMC CHMHUEHHT KecMMH MallMHAHWHF wuilJall ToKura Mya-
#ananauran 6ynann. Kywumua KyTtOGHUHr Y3aru nynaTAsy scananu
BA ONAMA SIXJHT KOHCTPYKUMATE 3ra, Kyuwumaa KyTONAPHHHT §8aK-
J1IaDUAA MATHHT HHAYKUHACHHUHT KUAMATH. KHYuK Gy arananru caba6-

L. 10- pacm. K¥wumua kyi6. 1. 11- paem. YyaraMcHs fkopn
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AW yAapaa yiopMa TOKJAAp Aespau wHAykunsaaumafan. Kfummua
KytOaap acocHii KyT6.Nap OPaIHCHHHHC Y pTacura ypHatudand sa
cravuuvara Gearaap €pnamumaa MaxKaMAaH3NM,

A4opb ¥Y3rapvac TOK MAWHHACHHWHT AKOPH BaJA, Y3ak, UyaFaMm
Ba KOJJIEKTODAAH T4PKHO TONraH.

AkopuuHdr yaarn 1. 11- pacm) Kaauuaura 0,35 €xn 0,5 mm au
IUTaMNJaHraH 34€K1pOTeXHHKaruMii 0yaaT JancraapjaaH HHFHATAH
(1. 12- pacM) uuaunapaan u6opat. Jluctaap 6up 6MpHAaH NaK EKH

1. 12-pacy. SAxopuunr nyaar Axcru: 1, 13- pacu. Ikopb uyaraMuHn Yaax

i- nyaat; 2-u3onnuns. naanapura wolnawTHpui.

KOFOS 6unaH K30AAUKA KUAMHUG, YMYMHE nakeT Tapauma AMFRA3AN
Ba AKOph BaJHra ypHatuaaad. [aker cuxuuw lWafanapu épaamu-
Na CHKHJATAH X0J4aTida TypaaH. SIKopb ¥3arnuHHr GYNaal KOHCTPYK-
UHACH AKOph MarHWTAaRufl Mafnonaa afiianiaHiaa Y3aKHUHT ¥1a

1. 1depacM. AKOps NaasrapUHHHE KHpKUMH:

4—2roy noHa; 2- 9neKTPOUKAPTOH; J- YYAFEM YTKA3CHYAAPH]
4—KUTKANS aeuTa.
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» A{HHT/1AHHO ReTHIUK HATHKACHAA XOcHA GYyJajHran ywpma TOK-
4D TabCHPHAATH SHEPrHs HCPOQPHMHM KaMafiTHpHIIra HMKOH Gepa-
41, Mawnna axwy COBMIUM YuyH, 01aTAa, AKOPb Yaaxkaapuia
COBUTYBUYH XaBO YTAAuraH BEHTHASUHOH KaHAAAED KuAunHaan, Y3ak-
HMHT CHPTKY TOMOHMAA AKOPb YYAFAMWHH JKORNAIITHPHIN YUYH
6¢finama naanap xuauurad 6ynaam (1. 13- pacu).

flkops uyaFamn KYHA8JAHI KeCHMM Zoupa 8KH TYFPH Gypuyak-
JHK Wakaupa 6¥aras MUC CHMIAH ficanaid Ba Y9aKIaw sxXwunab
H30A5UMANA6, YSAKHHHT NQ3Napura woHaawTupunanu. Yaaxk naa-
napu ouuy (1. 14- pac™, ¢) Ba apum énug (1. 14- pacM, 6) Gyan-
wn mMymkud. Oung nasnap ¥pra Ba xarTa XVRBETAH MallkHanapaa,
ApuM €MUK nasJjap 3Ca KHYHK
KYBBAT/H MamuH3jAapaa x¥a-
1aHHAA AN, s s 4

Slkops  uyJFaMM yuJdapH
KOJAJNIEKTOP NJAACTHHKANAPUIad L)
KaBLlapNaHraH CeKUHANapraH
rapkuG TOnraH. )  Saend =

SIxops UYAFAMHHUHKT CHM- 2 i gl = 2
JapHHH nasjiapia MycTaxkam p S — 1

T A

wohaawTupum yuyH €rom, .
T@THHAKC €KW TEeKCTOJHTAAY . ‘€l
AM/MHTAH NOHAJIAp HLIIATH ‘
nann, Erou moHanap mwna —
THATaHAa MYCTaXKaMJHK XY
Aa VWOHYAN GYAMAfIH, UYH-
KH yJap KypHTaupaH KeidHH
6{mwa6 xonagH Ba mnasjan
TYIING KeTHH MYMKHH, Kam
KYBBAT/AH Mall¥Hajapaa mas-
/13pra noHa Koxuamahau, 6an-

KH YCTHHa® Gauaax (6OFHY) 1. 15- pacM. KOAAGKTPPUHHT TYy3H/HWA;
6uian  Konaa  Kyfwnagn. [oxougutop Wernvcr Iovomn (eniiaw
Bannax IKOPpAAH ‘-IHKHG KOJ-  j=,T0x*; f—.k!nnuprow AYMH®; 7—=NABCTHHKBIF
MACJAHIM YUyH Gangax Kom-

NaHaAWrag KofHMHr auamerpu O6up 03 KHYHKPOK KUIKHEAH
(1, 11- pacMra KapaHr).

Baunax nynat xu 6poH3a cumiad TafépaannG G6eBOCHTa AKODhL
nyJaatura ypanaau. ’

UyAFaMHHET 0] KHCMAZpH XaM uyJAFAMTYTKMYra cHM GaHaax
BOCHTACHAA MAXKAMJAHAAH,

Mawnnanunr koaaexropn (1. 15- pacy) coey¥ Xoada HWIOB
Gepuaran MuC (KOAIEKTOp MHCH) hiacTunkandpulan scanapu,
yaap Gup-6upuian opackra KoaA§KTop MHKGHUTHIAH KHCTHDMAanap
KYHu6 maonsauua KuauuagH. Kopiekrop NJAaCUIAKSCYHUHT YHKUK
(1ynr) xohm ,TOX® (,NeTYLIOK®) nefu1affl BA yura AKops yya-
FAMUHUHT CHMJApDH kaBWApAA6 XVilunaau, [TaaCTHHXKAHUET NACTKH
YUH ,KaNAUPFOY ByMu" wakaupa 6yaagu. Koanektop HAurnaran-
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L3H CYHr 6y yuaap KOJJIEKTOP n./aCTHHKANapHAAH MHKAHHT KOHYC-
J3ap Ba UWAHHAPJAAp 6uaaH H3oasuuanauray ukdura Kucuw waf-
Ganapu opacuas cukuarad Gyaanu. Koanektop naaciuukanapu
MINaraHuRa MHKaHHT KHCTHPMAJIAp MJAACTHHKAJNAD YCTHra 4uxu6
KOG uyTKaAapHUHT BHGPALMSCH,
YUKYHIAHULWIKY Ba Te3 eJHPHAHILHTA

J

l. 18- pacw. Koanextopaa koanextop I. 17-pacu.  TlaacTMaccara

nnacTHHKanapy 1 Ba waonanun moﬁnammplmrau KOAAeKTOD:
KUCTHPMAAapy 2 HHHT Kol Aaulysil. 1—KOAMNEKTOP  NAACTHHKACH;

2—naactyacca; J—nrat BTYAKE.

06 KeAMaCHH YUYYH KOANEKTOpP MAacTHHKanapu opacura 1,5 mu
raya yyKypaukaa nasnap (#yanap) yfimaaaum (1. 16- pacm).

KHuHK XYBBATJM 3/IEKTD MAWHNAAAPHHHUT KOJANEKTOPAAPH, KY-
MHHYA, MHC NJACTHHKANAPHU nJacTMaccara npeccaab taiépaanand
(1. 17- pacv). By Xo/11a naacTmMacca MaXKaMAOBUY Ba H30J18 LIMRA0B-
ug Marepuan 6yauG xusmat Kuasiw. KoanekTopHuur 6ynaaf
KOHCTPYKUWACH TaAEpJaHKIL AHXATAAH OAAUNA, JEKHH YRAAH ail-
aanuw  Tteaaurn daxar 10000 ada/munym raua 6yarangaruna
doffasaHuLl MYMKHH. 5

YyTKanap KypuamacH. ¥3srapmac TOK MawHMHacHAa KOJLNEKTOP
103acH OnJaH 9]€KTP KOHTAKTH XOCHA KHAMI! yuyH uyTkaaap
6ynaau, UYyika KypHamMacn uyTKaNapHH MaWHHaga ypHaTHll yyyH

1. 18- pacm. Y¥rkanap Tpamepaaci. L 19- pacy. Y¥TKaTyTKHNY,
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xH3MaT Kuaaau, y u¥tka Tpasepascm (1. 18- pacm), 6Gapmoxaap
B3 4yTKATyTKHuAapaaw Tapku6 Tonran (1. 19- pacm).

Uyrtka TpaBep3acy, 01aTA1, NOANHNHUK WYUTHTAa Ba (akaT
KaTTa KYBBATAM MAWIWHaNapAa CTaHKHHAra Mmaxkamaanaaum. Yyria
TpaBep3ack GapMOKJaplan HSOAAUMR KaBatH OwaaH aXpaTHATaH
6ynamu. Xap xaficn 6apMOKKa uYTKaTyTKHuAap KOMNAEKTH ¥p-
HaTHaagu. DapMoxaap CoHM, oaaTaa, MaulmHamarn acocuél xyrtG.aap
conunra Teur 6yaamu, Yyrtkatytkuu (1. 19- pacm) uyrtka 3 *oit-
nawaguran 06ofima 4 ea npyxkunsa 2 nuHr GOCMMHHH uyTKara
y3aTafurau kytapma Aetanb — narax / naH Talkua tonrad. Yyr-
KaTyTKUY 0apMOKKA KHCKUY 5 BOCHTAcHAa Maxkamaasann. Mamp-
Ha 3JCKTD SaHXKHPHHHHT SJEMEHTJIAPHHH 4yTKara yaaur yaym
uyTKaAa STHAYBYaH TpPoc cuM 6 G¥aamu. Bup xua xyréan 6Gapua
Yy THATYTKHYIAp ¥3ap0 fiKFMA ILKREAID OpXaak ysaanazm; Oy wu-
HaJap MAWKHSIHHT TAIIKM 33HXKHUPra yaanaauran yunapura Ty-
TAWTRPHATAH 6Yaagn. DJeKTp MAIIMHACHHUHT TYXTOBCH3 MIDAAIN
mwapraapuniad OHpu uyTxka 6uaaH KOAJeXTOp OpPacuRa MaxKam Ba
HIOHYAH KOHTEKT 6¥AHwHAKp. Bunobapun, uyTKe KypuamacH ma-
WHHAHHET MYXHM KHCMH xuco6aanamu: u¥TKa KOJAAEKTOp OHAaH
WIWIOHYAH KOHTAKTra 3ra Gyauwn, uyTKara TyWanauras GOocuM
pocTaaHrad Gyaumu Kepak, 4YyHkH OOCHM xyJaa KkaTra 6yaca,
uyTKanap Te3 eaupuaub HIJAH YHKANU Ba KOJAJNeKTop yr1a xu3ub
keTam, 60CHM eTapiu GyJAMaraHuna sca XoJJAeKTOPAa YUKYH YHKa
6omaakau.

IOxopuaa X§ PCBTHATAH KUCMAADAAH TAWKapH, MALIWHALA KKKH«
Ta: ONAHKTH (KOJNEKTOpP TOMOHHIAH) Ba OPKA MOAWMNHHUK INYMUT-
napu 6ynanH. [Muutnap Goataap &pramuna CTaHHHATA MaXKaMJaa-
Hagd LUyuTeuur mapkasud ucmuga pacrouxa (Mumpan AyHub
oudnrad wo#) 6yaub, yraa noxwunurk xofaamann. Mauwmnnas
Japlia, ONaTHa, IUAPHKIH KM POJRKAM Aymajaiml NOALMAHHKAA-
pH ninariaann; 623N MaluNaNApAATHEA IIOBKMHCH3 WILNAIHHK
TABMIUNJSI MAKCAAWAA CHPNAHKMI NORWWNHAKAADH HILIAT :1a]H.

MaIUVHAHHHT uyJFaMJapUHK 3MeKTp TApMOFHIa YJall YuyH
MauuHana kaemMasap xyTHcu 6¥nanu, 6y KyTHRa H3ONALUKANAHTAH
naHeafa uyJFaMJAaPHHHT YUAapH YHKAPHIATAH KJAeMMasaap xofiaawe
1upunagu. Knemmanap nasead, ojaria, CTaHHHAra, KaM KyBBatT/IH
Ga'b3¥ MalWIMHANAPNA 3CA OJNAHHTK NONIWHNHUK WYHTHra mofsaule
THPHIATH.

Yarapmac TOK MauUIMBaJapH HYJFAMJaPHHUHT KAeMManapu (yds
aapy) [OCT 183 — 66 ra mysoduy KyAraaruua GenruaaHanu:

SIKOpL YYAFAMH Sl Ba 12
K¥uwumua gKyrGaap uyaraMu Ol era 12
KoMnencanuod 4yJnaram K1 mra K2
Mapaanes xyararuin yyaraMu (IUYHT YYJAFaM) Wl sa 112

Kerma-ker kysratuw uyaramu (cepuec uyaram) Cl pa C2

| pakamu Gunan uyaram OGoWH, 2 paKkamH OMJAAH 3Ca YYyAFaAM
oXupu Genrn.aadaiu.
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¥3rAPMAC TOK MALUMHANAPH SKOPJAPHHUHY YYJIFAMJAPH

2. 1-§. Acocu#t TywyHuanap

¥arapmac TOK KOANEKTOPAN MAlWHHAAAPHHHKT HILAAIL NPMHUMIIA
Ba TY3WJNHWHTd AOMD 6H3 .ypranun6 uMixKaH Macananap Mamyla-
HHHT MWJAAWHK YYyH YHAA MKKHTa vyJfFam: KY3FaTiil uyJaFauvH
Ba fIKODh YYJAFAMHHHHL OYya4WH 3apyp SKIHAHCHUHH AaHHKJAWra
HMKOR Gepaau. Ky3FaTHw uyAFaMu MalUMHAAA MATHUTABMA MailoOH
XOCHJI KHAHINTE, ABHH YHH KY3FaTHWTa Xu3M3T KHA3OH, fAKOPb
YyaraMu €pAaMHla 3ca sHeprHa OMp TypRaH MKKHHYH Typra aH-
NaHTHPHAAAH. ¥3rapMac TOK MAarHHTO3JIEKTP CHCTEMAa MauiMHAJAADH
6YHAAK MycTacHO, Yaapaa daxar 6uTTa uyaraM (AKODb UYJFaMH)
OyaanM, uyskH 6YHAAH MawuHaNapAa MarHuTaBuit MafaoHHH (Ky3-
TATH) AOMMUR MATHUTAD XOCUA KUJABLW.

Yaapmac moxk mauwuracu AKOPuKUNZ 4YAFAMU AKOPE J3azu-
0a MABAYM MAP30Q HCORAQUIMUPUALAR 80 KOALEKMOPIA YAQH-
Zan ymraazuwAaprUNZ énuK cucmemacuoaw ubopam.

SIkOpL uyaraMHHHHT 3MeMeHTH OuTTa €xn GHp Heua Ypamra
ara 6yaraH Xamaa KOAJeKTOP NJACTHHKANADHHHHT HKKUTAcHra
yaaurad cexuuaaup. Cekuus fKOpb ¥3arHHMHr nasiapura xofl-
JAWTHPHAAANTAN AKTHUD TOMOHASPAAH B2 WYy TOMOHAAPHH Oup-
JA8WTHPYBUH 0AJ KHCMJapaaH n6opat. SIkopb alnanrapupa aktue
TOMOHJ3DHHHr Xap 6upuia 3, 0. K, HHAYKUHsAAaHaAd, CexuBAHHHT
0N KHCMJApHAZ 3Ca 3. 10. K. HHAYKUHANGHMARAIH,

SIKOpL 103aCHHHHY OMTTa KyTOra TYFpH KeJaAHraH KHCMH Kym-
Oul 6yrunsta ne6 atanaau (2. 1- pacm) Ba KyAunaru c¢opMyaa
Ouaan udoxanaHagu: b

= 2. 1)

6yHxa T —KyTGHA GyaHRMa;
D — akopuurr Anametpy;
2p — MawuHanaru acocuit Kyréaap comd.

CeKUHAHMHT aKTHB TOMOHJAPUAA MHAYKUMANAHAAUTAH 3. 10, K.
R8P KYWHAMIIY, FbHH CWP TOMOHFA HYHANMIIK YUYH CEKuMAHN
SIKOPL ¥3arMHMHT Na3napHAa MWYHAAM KOAJAWTHPHID KepaKKH,
6yHAa CEKUMSHHHT KeHranru KyTtO6uhA 6ynunMmara TeHr éKkn yHIAaH
caaruHa apyk KHAuHaauran 6YAcuH (2. 2- paca).

Cexunsjgap AKOPb Y3arMHMHI Na3napuia HKKH KapaT KHauo
xofinawtupuraau. Bysna arap CeKUHAHHHT aKTHB TOMOHAApHAAB
6upu 6MTTa Na3HUHC OCTKH KMUCMKZa 6Y/ca, YHUHT UKKHHYH TO-
MOHU 60IIKa Na3Hunr ycTkd KHcMuaa 6Yaaau (1. 13- pacmra Ka-
panr). But1a nasra xofzawTHpnaran GMp CeKUHSBMHT YCTKH TO-
MOHH BHJIaH MKKHHYH CEeKIHSHHHF OCTKH TOMOHM 3AeMeRmap na3
(Z;) nm Xocun kumagu. Pean nasja MxkKiTagaH OpTHK, Macanam,
TypTTa, ONTHUTA, CAKKH3TA BAa X{0K330 aKTHB TOMOHJAD OYyaHWE
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MyMKHH 3Mac. By xoama pean nas 6up Heua 3JeMeHTap na3aap
Rau unBopar Gyaamm (2. 3- pacm).

CeKIHEHHAT MKKKTA aK1uB TOMOHR OYaranauru cababaum xap
KaliCH CeXuMara GuTTa 3AeMeHTap Na3 ryFpH Keaaan. CeKuusimuur
yusapH KOJJEKTOp NAaCTHHKANEPUTa yaaHamM, Oynaa xap xaficu

2. 2- pacm. flkopr Yaaruna cexlna ax-
2. 1.pacw. Kyt@uk 63annma. THR TOMOHJAPHHHEE XoHaawyey

N1aCTHHKAra 6up ceKuRsHUHr GOIH B8 HKKHHYKM CEKUHSHHHT OXHDH
YA3HaAN; ABHM Xap KAfiCH cexuunra OHTTA KOANEKTOp NAACTHHKAE-
cu Tyrpu kedaau. llynnaf xuanG, akops wyAFIMU YuyH Kyluia-
TH TEHFJMKHH €3HIL MYMKHH!

S=Z,=K

6ynna S — sKOpb MYAFAMHIATH CEKUUANAP COHH}
Z, — 3neMeHTap naianap COHH;
K — XOANeKTOp NAACTHHKANAPH COHM,
SIKOPL UYJAFAMAAPDHHEHT CXEMAAADHHH 3HT KyJAal KJPRHHLIRA
Bl AKKOJ TAC(BWPJAAW YUYYH SIKODHUHT IHJIHMHAPCHMOH 103aCH {yJ-
raM OMAaH OMPrajaMKAa WapTAM paBHUILa TEKUCJAHKAA €AHnaaH pa

|
3

. 3- pacM, aeMeHTap nasnap: s— 2. 4- pacm. Cexunanunr Hug
6HTTa 3aeMellTap na3; € —HKKHTA CXeMala TacBIpAAHIILY,
BIeMeHT2p N33 8—YyYTa SAEMeHTap
naa,
27
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¥TKaarHunapHuur Gapua TyTAIIMANAPH UKH3MA TEKNCAUCHAA TYrpu
UM3KKNap OuaaH TacsupaaHanu (2. 4- pacm), UyAFAMHHHT aHa uly
KYPHHUIUOA YH3WATAH CXeMacil éhuszan cxeMa JefHaann.

CeKuuANApHUHT ILAKJHTA BA YJAaPHHHT KOJAJEKTOPra YJaaHuu
ycyaura Kapa6, AKOpb YYJAFAMJAPHHHUHT KyRuaaru tHnaapu 6yaa-
Iu: oAnMA Kanapa uyJaraMm, Mypakxal xanapa uyaraM, oaZuf Tya-
KHHCUMOH uyJFaM, Mypakka6 TYJAKHHCHMMOH uYyJFaM Ba apaaaur
Yy JaraM.

2.2- §. Oaanh xanama yyAaram

SIKOPHHHT OAAMMA KanaRa YyaFaMula Xap Kakicu cekuns €uma-
én wolyamrag MKKHTA KOANEKTOP MAACTIHKANAPUIa yAaHaaM, 2. 5-
pacMaa Kanama YYJAFaMHUHT OWp ypamam, 2, 6-pacMBa 3ca HKKH
yDaman cekuuscu Tacsupaanrad. CexuuanapHy akopb ¥aarura xoh-
JamITHPUWAA Xap GHp HasOaTAArH CEKUMAMHHT OGOIM  OJIMHIHK
CEKUHSAHWAT OXMPHW OMAaH TyTawTHpuaanw; GyHAa AKOpb (BA KOA-
JIEKTOP) 103acH 6y#nab acTa-CeKHH LWYHAAH CHAXKMIL KepakkH, 6up

\\
S
>N
|
l
|
J
J
e
712
2. 5-pac™m. Oaguid xa- 2, 6- pacM, Oaanit xa-
73Ba 4YAFAMUHHT GHp NaBa uYNFAMUMHT MKKH
ypaman cexunsacy. YpaMAM ceKumAcH.

afilann6 YHKWILAA YYNFEMUIMHT XaMMa CeKUMANapH wOolaawanuray
6yacud, Hatnixana oxupru CeKUHANUHT OXUPH GUPHHYHM CEKLUAHUHT
Gown Ouian TYTAaaH, A-HH YyAraM E0WK 3aHKHUP XOCHA KHAANW.

2. 7- pacmMaa oann#i Kanapa YyAFAMHMHT GHp, KUCMM TAaCRUPAAH-
TaH, YHNA 4yJQFaM OJMMH — AKODAATH CEeKUHUAMADHHHT AKTHB TO-
MOHJapH opacHaary macoda kypcatuarad. flkops w3acuga OGutra
CeKUUWAHUHT aKTHE TOMOHJAApH OpACHAArH 3HI AKWH Macoda 4ya-
Famuunz axope 0V4.aa6 Oupunvu KUCMAK 00uMmu NeHUA3N DA Y,
6unan Gearunanaau. By macoda saemenTap naanap GHaau Yaua-
HaaH PA HArapu afTu6 yrtuaranunpnek, Kyr6ui 6yaunmara Teur
6yaumn €ku yHRaH XKYAa 03 (apyK KHAMWK Kepak.

BupuHYn cexuus NacCTKH KaTAaMHMHMHI aKTMB TOMOHHM Ouaan
HKKHHYM COKLUUS YOKOPH KATAAMHMHMET aKTUB TOMOHW Opacywiaru
Macoda 4YAFaMHUNE SKOPs OYAULA UKKUHUL KUCHAR 00UMU NEliH-
A&0W, Y, 6unaH OeardJanamu B3 SNE€MAHTap Nasaapla YauaHalu,
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HyaraM OAHMA2PH ¥, B2 Y, BH OHautl 4Y2FAMHUNZ AKOPL
Oyhuda ymMymull oOuML y MW, AbHH KETMA-KeT KeJAyBYH HKKHTA
CeKUMAHHHr 6Up KamaTAa xOAaiuran akTHA TOMOHJMADH Opacnjaary
Mmacodann aWMKJIALIT2 UMKOH Oepaay.

2. 7-pacM, a AaB KypuHHG TypHNTHKH,

y=y = ) (2. 2]
6 .
2N sy
N S
< BE e

2. 7- pacw. Kanasa uyaraM oguMaap:_a—Yurra
Ypanran uynram; §—uanra ypanrail uyaram.

UyaraM CeKUMANAPHHH Xofinamupa Gopuwaa 6u3 dayar akopsb
yaarn 6yfaa6 amac, 6aakn ryé xoasektop 6y#nab xam cuHaxHO
6opamu3a. BuTra cexnMaHNur GOWINGHFHY BA OXHPTH YuJapu Ty-
TATHPUATAH HKKUTA KOJJEKTOP NJASCTHHKANapH OPacHaard maco-
da uYAFAMRUHZ KOArekmop 69haa6 odumu Oefiunradu ma y, Gu-
Nan 6eAruaaHagu.

UynraMHUHT akops 6¥inna oauMaapy sseMenTap nasaap 6u.aaH,
KoAneKTOp 6yHAHYa OAMMHM 3ca KOANeKTAp OyaHnMaNapH (NaacTuH-
xanapn) 6naan yavasann, Bup xucmmn 2. 7-pacm, a na xypcatfia-
Tail uYyJFaM YH2 MOMOH2Q Ypaaaduzan 4yaraM Refinnann, YyHKH.
6y uyAFaMHHHT CeKuHaaapn axopb 6§Ana6 yanaan yurra sapad sofl--
JATHPUNAANM; 2an mOomONza Yparaduear wyaramoa (2. 7- pacw,.
0) sca uyaraMm cekuusaapH axopp Oyitmua Parpan uwanra xapaod
wofnawtHpub Gopuaaam,

Tabvpuduaa afituarasmiex, OLAHA KanaBa YyAFaM xap Kahcu
CeKUMACHHUHT GOLUJAHFHY BA OXHPIW YyuJapH €HMa-€H XKOHJAawWran
KOJJEKTOP MJACTHHKaJAapura yJnaHaiH, 6MHOGAPHH,

y=y=%1

By nponana ,nacc* nmopa yuz momonza yparaduzan, ,Munyc®
W1I0pa 3Ca “an MOMOHIA JYpasaduzaxn YYJAFaMra TeTHLUIH,

Opanfi xanasa uyAeaMHRHT 63pua OMMJGPHNHN AHUKAAIL YUYH
aKkOpL 6Y#a46 OMPUHYH KMCMAH OAMMHHM XHCOGaab TOnMm erap-
AUAHP:

A,
I = 2? + &,
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6yuna e — ahupum 8xu K¥muw Ayau OnaaH omum ¥, kH Gyryn
COH X0auUra KeNTHPUI! YuyH Kepak O6YAraH Gupaay Kuuuy COu.

(2 2) dopmyna acocmaa YyAFaMHMHT HKKHHYK LMCMaH OZMMH-
HH aHUKJAAAMMUS!

n=n+y=y Fl

SlkOpb  4YAFAMJAPHHUHI CXeMAaJapuHH fCawl MACaA3AapHHK
AXWHPOK TYWYHNO onnuml YYYH OAAMA KaJapa YynAFaMHHNT &Ann
T28H CXEeMaCHHH AcalTa AOKWP MHCOJ KkYPHO YHKaMu3.

Mucoa. T¥prKyT6an (2p=4) Jarapuac Tox Mawmnnacn yyyn SKOPHHAr OXANN
K8/ana YyAFAMHHUHT &finaran cXeMmacuum acawr. Hyaraw §ur toMmonra ¥panane-
Fan, cexunanap Onp ypamay. slxcpb Ysarnna 2 = 12 1a naa 6op, Xap Gup naiga
HKKHTaJAH aKTHR TOMOH Xoligamran, avun Z = Z,,

Euuwanmwn Yysram oRuMAApHHM
R AOTET] AHHKAAHMHU3I:
I‘{ﬂm”d{’ akopy 6F#ine6 Gupinuan KHCMBH OZH-
fay flas MH, z 12
AONIpG | Conyum | Homspu - - .
4 2p ' 4 3

Uemnu | HoMBpL ((ocmKu
lgﬂw) . P Kamnam)

Akopd O6YAnal HkxuHIN KWHCMAH OXHM-

MH,

Q
&

Bi=y—y=3-1=2

Y @
I\K

0
L

CxeMaHH ficalira KHpHIWKIIAAH
B ONAME KYAnAarnaapiHd TabKuanab
~ yThiu 3apyp:

1. Slkops  ¥aarmuuHr Gapua
na3jsapH Ba uyJraM CeKuuanapu

KN
|
5

~ .
it — womepaab umkuaagu. Bynwaa cek
. ~ HHAHHHT AKTHR TOMOHNPHAAK GHpH
'.?. §——tm='9) ’
Ch < Kaflcit NA3HWHT I0KOPH KHCAMHIS8
F - 7 a0 Koftnauwrad Gyaca, cexuuara wy
- /’ ~ NasHUHC HOMEpH KyiAuJIaiH.
T= 8 L1 2. IOKOpH KaTJIaMHHHT aKTHB
TOMOHJIapI! cXeMana tyraul 4u3auk-
Y
@"——-‘?/_:""’ nap G6naaH, NacTKH KaTAAMHHMHT
- ; TOMOHJIAPH 3C4 NYHKTHD YH3HKAAD
() = == ]| !
L - =D Guaan WyHAall TacsHPJAAHALMKH,
a1 -3 CeKUHANHHT YCTKM KaT/AaMra Tte-
‘_,.7 THILAK APUM KACMU CXEMaja TyTatu
e L
{2 12 3) YHauKNap GHaaH, OCTKH KaTAaMra
, — Ternwan GOwKa ApuM KHCMH 3Ca
o NYNKTHP 4H3WKJap GHAIH K§pca-
THNALM.

CxeMma UNIMWHNW KyaaAJawWTHPHW YUYH aBBato YJAaHuIuAap
®ajBanuHn Ty3uw nosuMm. By wameanaa (2. |- kaaead1) ropuaos-
T4 YHU3HKAAP CeKUUARAPHH, OFMAa YH3UKAAp 3Ca CeKIHANAPDHUHT
KOJNJEKTOp TOMOHAAH yaanuw TapTHOHHM Kk§pcaragu. Oaumaap
TYFpH XucoSaauraw 6yaca, »Kaamaa UyJAFAMHHHL YCTKH Ba OCTKM
KaTaamJaapugary 6apya akTHB TOMOHNAPHHH ¥3 HYMra 0Jaju.
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UyaraMHuHT 8#uK cxemacu (2. 8- pacm) Kyfimgarn Tapte6aa
uuannann. Bup Bapak xoro3na nasaap 6earunab 0aHHAaxy Ba Kyi0-
JIADHUHT KOWTYpAapH uu3nnaad, Byuaa wywn 3brHbopra ouJmil
KepaKKH, CXeMaja TaCBHPAAHTAH KY16 AKOpb yCTHAArH KYTOHHHT
ryé kyarylaru akcuid Hopanafgu. HyarraM cXeMaCHHH YyH3nmAaa
KYTOHHHrC Kenrauruuu taxmuHan 0,8 ¢ ra Tenr ne6 oamw Kepak.
Kyr6aapuuur Kyr6ananrs (uwopacu) HaBGaTma-nanGaT KyHnaann:
N—S8—N —S. Cyurpa xoaJexTop NnacTHHKaNapH TAaCBHPJaHAaAH

bﬁzﬁffefeff/‘f st

8. 8- pacu, Onnult KasaBa uyAFaMHUHT EHHMK cXeMacu:
20=425=12

BA CXeM3ra akTHB TOMOHJapu / Ba 4 na3anapaa xofaatiray GHpHH-
YH CeKUNf YM3HJAAH., BHPHHUH CeKUNAMNHT Yunapy Ty1aWTUPHAraH
KOJJEKTOP nAacTHHkanapu [/ Ba 2 pakamaap 6unan GenrusaHaiu.

LlyHaaH xefluH KOANEKTOPHUHT KOATaH MAACTHHKANADH HOMEp-
JaHaaM Ba Cxemara GupuH-keTHU Gowka cexkunsanap (2, 3 ra xo-
kaso) uusmnagn., Oxupry cexuus (/2) uyaramuu énnwn Kepak, Gy
€XeMa TYFpH UH3HATAHAWTHAAH Janoaat Gepaan.

lyunan kefiuy cxeMmama uyTtianap TaceupiaHagH, A pa B uyr-
Kaaap opacuparu macoda Kyto Eynuﬂmacura MOC KeaHIUH, ABHH

KOANEKTOp OY/JAMHMaMapHHUHT x5 KHCMHMH TAWKHJ STHUIN Kepak,

12 "
Busnuur mMucoanmuaza 6y Macoda —4—=3 KOJAeKTOp GY/HHMacH-

ra tenr. UyTyanapHuur xoajekTopAa xofnalyBura Keacax, 6yHs
Aa KyAunarnnapra acocaaHHW JO3UM,

SAkops UYNFAMHHHHT TAWKH 38HXHD OHJAH 3N1eKTP KOHTAKTH
KOA/IeKTOp Ba 4§TKanap opKaiu amac, GaJiku AKOPL CHPTHAA KOf-
JauITay Waprad yyTKanap (2, 9- pacm) &paaMuAa XOCHA KUJAHHAALH,
ne6 ¢apaa KHaafiamk, By X041 MalwmHa 3. 10. K. HHHT 3HT KaTTa
KUAMATH 3PTAN UYTKANAPHAHT reOMETPHK HefiTpaajaru (2.14- § ra
KapaHr) X0naTura Moc kKeaaau. JIekHH Cekuusnap yaaHrad KoJ-
JIEKTOP NAaCTHHKANAaPH aKTHB TOMOHAAPra HUCGATaH '/, < ra Ccypui-
FaOJaMTH yuyH (2. 10- pacMra Kapaur) waprau 4§ TKaNaPAAR pean
uyIKazapia yTHIIAA YAaPHHU KOJAEKTOPAA 2, 8- pacmaa kypcaTuara-
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HUfeK, Mawhna acocn KyTOAapuHuHT YKu 6V #aab xofnawiTHpHia
KepakK.

Mauwinna reHepatop pexuMuiaa MWIAHAH Ba YHUHT AKOpPH 4al-
AaH Vurra ToMoH afinanapu, ne6 $apas Kuaahauk. Sur gyac
KouAacHRaH GofAxanaHnG, CEKUNAHUHC aKTHR TOMONAAPHIA HHAYK-
UMANAHAAMIAH 3. 10, K. (TOK)HHHT RYyHaauwuHm anuxaafimus. By

-i8

TN

A A

+ +

L & SO

P @

2. 9- pacm, flkopza wapram 2. 10- pacM. Koanextopaa uyvkanapHaue
YyTKanapuvur xoftnawysn, acocuit KyT6napuuHr YKaapu G¥tinab woit-

Aamyoh

u¥TKANAPHUHT KaHAad KyTGAHWJAHIMNA AHMKAAWUMH3ra WmKoH Ge-
pamM: TAWIKH 32HIKMPra TOK OoNuHaiauiau A, Ba A; uyTkansap myc-
Gar, B, Ba B, uytkanap 3ca mandun kyr6am Oyaaau. Bup xua
KyT6au uytkazap napanjed TYTAWTHPUJAAM Ba MAILIHHAHUHI Te-
THINIH KJAeMMAJNapHra ynawanu.

2. 3-§. flkopb uyaramuuunr napaanes woxoGuarapu

Onanti kanapa wyaFaM CXxeMacH ANKKAT OuJdall ky3RaH KeyH-
puiaca, Oy uyaraMm TYPT KHCMAAH HOOPAT 3SKAHJHTIHHM, KHCMJIAD-
JAaH Xap OHpM uyAFaMHUHT napaanien woxobuacwnu Xocua KHAG-
IVUHK Ba TOKHMUT AynaaMuwu O6up xia 6yAIaH, Ke1mMa KeT yaanran
6up Heya CeKUMANAPAAH TAIIKHA TOINAHAHCHHH nafigam KHITHH
amvac. I'lapa.'men moxodqa.’lapna CEKUMAJABPHUHT TaAKCIIMJIAWWIIN
YyJAFaMHUHT 3JeKTp cxemacuaa (2. 11-pacm) kypcatuaran. DBy
cxeMa éfnK cxema (2. 8- pacm) acochia KyHuaarn taprubaa uu-
3uaagu. Bup Bapak KOFo3aa uyTkanap Ba ynap GHAAaH KOHTAKTaa
6yAraH KOAJMeKTOp MJACTHHK2AapU TaCRUpJaanagd. Bysaa wyc6ar
KyTOnaurau uyTkanap mManuit Ky161a6raH uyTKaNap KapUIMCHIE
uypsuaaan, CyHrpa GUpuHuyn cexuuafan 6ownab uysnraM Cexlinf-
napu Taceupaal unkuaanu. Kefium Gutra napannen woxoGuan
Xocna kuaaawran 2 sa 3 cexunanap kenaau. bBywae Gupuuum
cexuust B, uyrka opkaam xucka tyrawran 6§an6 Kgonauu. Ly
yeya 6uaan 6yTyn uyJaraMm uu3n6 ukkuaaan. HaTuxana uyaram-
HUHT TYP1Ta Napaanex WwWoxoGuan 3JeKTP CXxemacura ara 6ynamua.
Bysna xap xadicu napaanen woxo0ya KeTMa-Ker yJaHTaH WKKUTA
CCKUMAHN ¥3 HUMra ONajH.
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Xap Gup napannen woxo6ua uunaary CeXUMANAPHHUNT 3. 10. K.
aapu §3apo xywuaaau. Bapwa moxo6uanap napannen yaanraum
YUYH OymyH AKONb UYAFAMURUKZ 3. 0. K. U Oumma naparner
woxobuarure 3. 10. K. kammaasuau OUAAH QHUKAGHAOU, AKOPD
4YAFAMUOQU NMOKHUHE KAMMAAUU 3CA 4YAFAMHUNZ Oapia wo-
xo0xasapudazs mokaap Gurunoucuza mewz:

1, = 2ai,

Gyuna /, — AkOpL YYAFAMHAATH TOK KaTTaJWIH;
i, — 6uTTa napanjen woxobuasarn TOK KaTTaJHIH}
22 — yyaFaMaars napajane mwoxo6yanap COHu,

~2 A

2. 11-pacM. 2. 8-pacmaa TacBMPAAHTaH YYNAFAMHUHI SIEKTD CXEMACH,

Vprannnaérran sikops uyaraMuia TYpPTTa, ALHH MalIUHAAATH
acocufl xytéaap conura TeWr napaanen uoxo6ua 6op. By Taco-
oubuA 3Mac, WYHKH 000K Ka1asa 4yAFaMOa Napasres woxoo-
HaAAp COHU OOUMO MAUHARUNZ AcOoculi KYmOAQpL cORUA meH:?
Byaraou:

2a=2p

SIKOps YYJAFAMHAArH mapanien WOX064aNap COHH MAWHHAHWHT
4COCHA M NEPaMETPIAPHHY, YYHOHYH: KYUYJAHHILHH BA TOK KaTTa-
anruey Gearnaa#iau.

Mucon. Oath KyTOaH ¥arapmaC TOK MAIHHACH AKOPHHHHI UYYJIFAMH OAXMi
kanapa wyaraM 6¥aub, 36 cexnuanan n6opar. HyaramMuuir xap KaHcH CeKLUHACH-
XA HHOYKUHADAUAKNFEAH 9, 10, K, HHIF TaBCHP STYBYH KniiMath 10 8 6§aub, cek-
UMAAap GHTTA AKTHB TOMOHH CHMHHUHT KYHIXANAHI KeCHM I03aCH 3Ca K¥nH GHaan
15 a Toxxa Mymkaananray G§aca, MAIMHAHUHT 9. 10, K. HHH Ba TOK KATTalHIIIHK
AHNKJEHT.
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Equanwn, Uyiramaarn napainen moxobuanap coHu:

22 = 2p = 6,
6yuna xap 6up maparanen moxo6yafa,
s &
Spu= — = — =06 cexuna 6¥aann
Za ©

V xospa O6ut1a napanaen woxofuzwunr 5. 10 K. ¥ Ba 1€MAK, MALIHHAHMHT

9, 0. K. N L
Ey =610 = 60s,
MAIHNAHUHT PYXCAT 3THUAAQHFAH TOKH 3ca
fa =06.15=290 a 6yaaan.

Arap Gowka wapontaap yarapmac Gfncanga mawwunaza cakxnata Kyrd 6§a-
ranfia sam, yuunr 8, . k. 0 40 & ra gagap xamafiran TOK sca 120 a 1a Kajap
opTran 6¥aap siuu,

2. 4-§. Mypakkab kKanasa yyaFam

Oannnf kanasa uyaraMia napaianes woxa¥anap COHH MaiHHA-
HHHT acocHil KyT6azpn couwnra Tewr. LIywuHr yuyd napanaen
woxoGuanapy kyn Gyaras wyaram oJul 1anab atuaranpa (Mmaca-
NaH, DaCT KyYMaHHIW AW M3WHHANApAA WyRraad kuauww 3apyp Gy-
Jia/ld) MalMHAHH ®§n KYTGAH KKAKWIrAa TYFpH Kearam Oyaapai.
By Hapca MamMHauMHT YNYaMAAPH BA TAHHAPXUHUWT ODPTHG KeTH-
wura oan6 kenap anu. Jlemak, napaanen woxoGyanapu k¥n uya-
raM OnMil 3apyp 6yaranna MypakKal Kagasa YyAFaMm WlLJAaTHAA-
av, Bynnail uyaram, onarna, 6utta akopra
woHNamTHpHATAY GHP Heua ONAaWA Kanaea
yyaramaan uéopar 6§aaau. Mypakxa6 ka-
JaBa 4yAFaMAa mnapaasen woxoGuanap
COHH

2a = 2pm,

6ynaa m — mypakkaG uyJAFaMHH TalKHA
STYRYM OAAMR Kasiasa yyJaram-
Jap COHWHH K§pCaTyBRuH Kap-

2.12- pacu. Mypax«a6 ka- pafuauK KoaQQHLHEHTH.
flana SyafaM cexuiniapu- Mypakxa6 kanapa 4y FAMAM MalUIMHAAA

HHHT KONy A,

ulTKanap KEHTAHrH WYHRAR QAMHANWKH,
6yHza Xap Kaftcu uyTka 6Hp BAKTHHHC §3u-
Jla KAMRA m T8 KOANeKTOp NJACTHHKANADHRH, SBHH MYPaKkkal yya-
FaM/laru OAANA YYAFaMJap COHMIa TeHT NJACTHHKAAaPHH KONAACHH,
By xoana opnu# uyaramsap Gup-GupH Guaau mapainjen yJaHrau
6yan6 Konagn. 2, 12- pacMAa HMKKHTA OAAWA 4YyAFaMaaH 1apKHG
TOMraH (m == 2) Mypaxka6 Kanapa YyJAFaMHHHI GHUp KuCMH KYpca-
THAraH. YyTka 6y uyaraMaapHM napajanen yaaun yuyu Outra uyda-
FAMHHHT CeKUHS TOMOHJZpH Ba KOANEKTOP NAACTHHKAaAapUHM CY-
pu6, yaap opacura 6omKa UYJAFAMHHHP CEKuuWsd TOMOHJapH Ba
KOMJIeKTOP NAACTHHKANaPHHH WOANAwTHPUIUTA TYFpH  xeadn. Uly-
HIRP YuyH MYPaKkkab 4y FAMHHHI KoAadex10p Oyiduya ofgnmy Ba
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AKOPL G6¥f#nua yMyMuA OAMMH ONAHA kanaRa UYAFAMHMEL XYAAK
Wy hapaMeTpaapura wuc6aTan /m Mapra OpTaju:

W=y=m
UyaraMHHHT ax0pbh OVAHua OupuHuHM XHCMAH OAHMH OH3ra
MabayM Ofaran Kyhuparu dopmyna 6yfuya xuco6aal Tonuaamu:

h=224e
] 2P .
Mypakka6 xanaBa yyAFaMHHHT €AMK CXeMaCHHHM WYH3HII Tap-
THOHHM MHJOAZa KPPHE YMKaMu3,

Mucan. T§pr KyT6au arapmac TOK MAWMHACHHMHT sKOpn S = 16 cekuus-
M MypakxaG Kanama wysramra sra. Kappannank kospuuuedtu m =2 6faran-
A8 YYNFAMHHHT #HHK CXEMACHHH YHIUHT,
Evwnan wn Yyrravnudr ofuMaapuen anuKaaisa:
Z, 16
—Fe="T=0=4
N= 2 ¥ 2
y=w=m=2 y=y,—y=4-2=2

Tyrawrupumaap xagsa mun (2, 2-xa18an) Ty3avu3, c¥urpa uyaram cxeMacusi
YHaRuUIra KHpPHuIaMH3, Asbano GATTa ONAHA UYYAFaMHMHT XaMM8 CEKLHRAPHHM
(TOX HOMepar cekuusnapum: |, 3, 5 na X0Kaio1 Kolnawrupub uukamud. By
CeKUHANaPHUNT YUsaPHHY KOANEKTOPHHHC 10K HOMCPAK NAACTHHKANAPHIA TYTAlW~
Tupamu3 {2 13- pacm). Illynnan kefiun skopaa Gowka OxAH# UYNFaMHHHL  Ccek-
UHANAPEHE (XY (DT HOMEPAN CEKHUANAPHH: 2, 4. b 8a XO0Kkai0) KoAsamTHpamu3
Y¥Tvanapum KOMAAWTAPHIL Ba YNapHHHI KYTOTHAMTHHH aunkaawl oaaufk kanama

2.2-Xadban
Buputlt wyhHaamn VIKHUKHYWY vyneom

flas Nas ilay a3

HoMepu Gexyusa NOMEDU || oV rpU Cenyun Hamepu
{yemuu Homepu  |igemay || iyemwa HOMEDU {ocmxu
Kamaaom) AcmagNlinomaany Kamaamj

HOOO®
®
8[)\

@;
i

~
W

b
:
|
|
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2. 13- pacu. Mypaxkab kafasa uyaramHHHL EHMK CXEMECH!
2p = 4; Zg =16, m=12

QYAraMIa KUANHTaH KeTMa-KeTAuKNa 6axkapuraan. Bynaa uiTkana) HHHT KeHIAHTH
KONNEKTOPMUNT HKKHNAHCaH GYAusMacura TeHr xe6 ka6yn Kmawwaaum UYyaraM-
HHNr napanfen woxo6yanapu conu:

2a = 2pm = 4-2 = 8.

2. 5-§. Oaaufi TYAKHACUMOH uyaFaM

Kyr6aapuuur Typan kydrrapn oCTHAE )OHAaWraH CeKURANAP
KeTMa-KeT yaanca, oAAufi TYJAKUHCHMOH uyaram Xocua Gyraam
(2. 14- pacm). TYAKUNCHMON UYAFAM CEKUUANADHHUNT y4aapu Oup-

Ny s —
,<—- = - -
o/ , H t vi I I
P
N r -~l—"'
l A I LJ

2. 14-pacm. Oanull TYAKHHCHMOH UY¥afaM CXeManapu:
a—vanra ypaaaanrad; 6—§Hrra jpanafuran
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GUPHAAH uYYAFAMHHHT KOJANeKTOp OVHuda oxumMm ¥y, =y Kanap
Macodana »0HAaITAN KOMAEKTOP MAACTHHKANApUra yJaHran 6yna-
oM. SIkOpHu 6uTTa afiAaHHG YHKHATAHAA MAUIMHAHHHT KyT6 Xydre
AapH COHHUIA TEHTr MUKIOPAA ceKuManap xofinawmaad, 6yHAR 3HT
KelnH XKoNNaWTAPHATaH CEKUHAHHHT OXUPTH YuH GOIINAHFHY Maace
TUHKAHUHT EHHAAru xo.n.nemop MJIaCTHHKACHTA YAdHAIH.

Arap sakopn 6¥#na6 9HI KelHH XOAAAWTHPHATEH CEKUMAIMHT
OXHPTH yuH GONAHFHY NAACTMHKAHWHT Y&N TOMOHWAArH KOJAJEK«
TOPp NAACTHHKACHTA YJAAHCA, ORAHA TYNKMHCHMOM UYAEaM uafn mo-
MoKza Yparaduzan (2, 14- pacM, a) nefuaagu, Arap my nnacTHHKA
60LINAHFHY TJIACTHHKAHMHT VHT TO-

MOHHIA 6y.aCa, uynraM §xz moMonza 2.3-¥a0075.
yparaduzan newunagn (2. 14- pacw, n n

6). TYAKUHCHMON UyNFaM CeKuMAa- MM%U Coxyug | 09
pu Gup §paMau pa KyR ¥ paman 6yau-  |jyemwu | HOMEPY e may
mn MyMKHH. Kamnam) xamiow

Uyaramuuur koanekrop 6¥iinua
OIUMH ¥, KOAAEKTOp alnanacH y3ayn-
JHUTUHHRE 6Hp XypT Kyr6ra TYFpu
KesaHrau KHCMHHU 3rannaau; wmy-
HUHT YuyH 6ua koanektop 6¥hnab
Onp Mapra atNaHHO YHKUATAHAA KO-
JEKTOp OYJaAdHMaNapHIHHT Y. p Ta
TeHI COHMra CHMXHraHgex OYymaMua
B8 GOLINAHFUY NAACTUHKA GUARH 8H-
MA-€H XOWNAWIaH naaCTHUHKara jra-
mua. [Uy aAruarannapra acocar ky-
Anaaruag €3ui MYMKHH;

VP = K ¥ 1-
fYHIaH YyAFaMHHEHT KOANeKTOp G #-
na6 onuMu  Ba GuHOGApPHH, SAKOPE
6yfinua yMyMHA OZMMHM ¥3apo TeHr
OyJaagH, ABHU:

f == — é’il-
Ye . (2.4)

+MuHYCY wnwopa uwam TOMOHra
Ypanaguran, ,0A0C’ HILICPA 3ca YHr
TOMOHTa ¥paaaauran uyaramra Te-
rAARLHD.

¥Yur tomonra Ypanazuran uyaram TaHépJaalifa CeKUMANBPHHHT
0J4 KHCMJAapH KecHwrakaurd tydahan gywumua muc capd 6y.a-
AW, WYHHHT yuyH 6ynjJall uyaram amasaja 4enpau Kyanannamafin.,

UyaraMuunr skoph O6fHAuya OuPHHYM KucMaH oAuMu (2. 3)
¢opMyna, MKKHHYH OAHUMH 8Ca:

Yp=m Y =,
tdopMyna GyAuya aHuKAaHALH,
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O21uR TYAKHHCHMOH uyJNFaM CXEeMacuHu Kypuuira 104p 6urra
MHCO/ KYpHO uMKaMu3.

Mucon. TYpT Kyr6an yarapsac TOX MAWHHACHHUHT AKODH 5 = 13 cexuns
nan u6opar oaau# TYaKuackMou yyaramta sra. Uy wyaramHuRr EXUK cxeMacy-
HH KYPHHF, INYHHH[JOK, YHHHT 3ANEKTP CXeMACHHY UYHIHHI.

Eunaumu Yysram opumiapuiu aHHKAANMHE;

KTl 13—t
yk=)"‘ ey = 2 = D,
Z, 13 _ 1
= -——— =1

=TT

Yymy=y =0=3=3

VYnaunmaap mamapanuHu {2, 3-wansan) Ty3aMu3 Ba 8iink CXEMANH KYpnuira
kupmwamMus. Skopn 6YiAna6 OGupHnan ainanu6 wugHmwaa ! pa 7 cekUHAnApuY
wohaamrupamna  (213-pacM). C¥nrpa ¥o yu cexunsinnur xammacu woHnamrn-
pHan6 6¥aryHya Ba UYYNFaM ENNATYHUA HKKHHYH, YYMHUYH pa \OKa3o Mapra afi-
aauTupHb unKamHs. YFrkanap 6unsH KHCKA TyTAWTHPHATAR (AKOPHHHT KYpHE

////

. |31 7 |2
'»,“‘

2. 15 pacy Oagni TYAKUHCHMOH YYIraMHHRD AWK cxeMach:
Ww=4 Z3 =13

10 J

&
u 7\

Ia 'ilg

L+ _lt[o'ﬂa

2. 16-pacu. 2.18- pacMia TaceRMPIaHTaH YYAFAaMBUHAT 33eKTD CXeMacH.
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YHKHNAETraH XONATHRA) CeKUnanap <xeMana HYFOH YHIHKNap GuA3H KYypcarua-
rau.

ABnano u§IKANApHHHT KYTOAMAWTHHH anukaafivyi., C¥urpa uyaramuunr
oMeKTp cxemMacuHd uudamu3 (2.16-pacm). By cxemazan x¥pusud 1ypuniuxe,
YyaramM MXKUTA napaanes woxo6uanan ubopat (24-2). By xon oxanit ryaguicu.
MOH YYAIAMFA XOC XyCyckaTAHMD: Gyufall uynrraMNa napasaes woxaobsarap co-
Hu, Mawunadazu KymOAGp CONuOAH KAMBL KA3RP. XAMMA BAKM UKKUIB MEN2
6yaadu.

Onnufi TYAKHHCKMOH YYAFAMHMHI KeJTHPHITAH CXeMaJapuAaH
KYPHHUG TYPUNTHKM, Xap KafcH napanien ILOXOGYAHMHI CeKLHA-
NapH MalHHAHUKHT 6opya Kyr6aapn OcTHAa GHpP TEKMC TaKCHUMJAH-
ran. Llynn Xam Tamkuaaaln A03WMKH, 6yHmaf uyaramaa daxat
HKKHTA, MacalaH B, Ba A, uyTka/apHH HILTaTHID GHAAH YeKJIAHHA-
ca xam OYnap anu. Jlexus 6yHia uyaFamMHHHr CHMMeipHscH 6y-
3WAraH 6yaap 344, YYHKH napannen woxo6yanapaard cexuunanap
COHH 6Hp xua GYyaMah Koaanu: 6HTTa WOX06Yana eTTHTA CeKUHA,
6owKacnaa OJATHTA cekuus 6yaamu. LLlynunr yuyn onataa, acocufl
KYTOAap KaHua 6yica, Mamunala WYHYa uyTka YpHaTUAaAH, Xy-
cycan, 6y napca xap Kalcu uyTKara TYFpH xensauraH TOK KatTa-
JUTHHH KAMaATHPHWITA B3 KOJJIEKTOPHHHT ¥A4aMN3aPHHY KHYpalTH-
pulira uMkon GepajH.

2.6-§. Mypakkab TYAKUHCHMOH YyAFaM

Burra axopra xofinamTtupuiarad 6up Heua oANKA TYAKHHCHMOH
uy/AfaMaap Mypakkal TYJAKHHCHMOH uy/Jramiu xocua xuaaau, Oa-

24-mabban
Budie o 1rrom Hanu=u v d0aM
A3z 2y | fla3 | a3
Kkyug | vowepu momepu | CEMuuR | romapu
iy H%i*e%u NP emey | wovEDE  (iocmKy
nGm. n. 2| K amaan) KOMAaM)

)
hoZBN
J\I
3

(

S

93
“‘ l
(]
BRI
T

’\‘\\I
(=) 2

D
©
®

)

@\,
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AuA TYAKAHCHMOH YYNFaM UKKNTA mapaaien moxobuagan ubopar
6¥nraun cababan, Mypakkat TYAKUHCHMOH YYJAraMAard napanjen
woxobyanap CoHH 2a = 2m ra Teur 6yaaan, Gynia m — kappa-
JUANK KO3QPHLUMeHTH, ABHH Mypawkal TYAKHHCHMOH WYJFaAMHH
TAWKHI 3TYRYM OAAHN YYJFAMAED COHH.

Mypakka6 TYAKHHCHMOH YyJafam XxaM OAXHA yyaram kabu Xu-
€05 KuanHaay. JIekMH UYYJAFAMHUHT KOJJAEKTOD G6YAHUA OARMHHH
xucobaamua kyAuazru dopMyaasan doRnanaHumw N03MM:

yn:’K:Fm 2. 9)

P
Mypakka6 4yAFaMHH XOCHJ KHJYBYH OAAHA TYKHHCHMOH 4yJa-
FAMAaDp 6up-6Mpura uyTKaJap BOCHTACHAA napanje] yJaaHalH;
Yy TKANAPHUNT KEHTJHTH MYpakka6 Kanasa 4yJafamnaarH kalH, Ab-
HY Xap Kaficu uyTka OHp BAKTHHHI Y3UIA KONAEKTOD MAACTHHKA-
NApHHHHT KaMunja m TaCHHH KonAaAaHray KBAn6G 0NMUHAAN.
Mucon. TYpt Ky16am ¥arapMac TOK MAMUNACHIUHT AKOPULA HKKWTA ONAHHA
UYAFAMAAH Tawxua 1onran (m == 2) Mypaxkab TYaKuHChMOH uyaraM Gap. Han
TOMOHra ¥panapgurad uyaram Gup Ypamms 18 Ta cexuusian tysparad. Uy uya-

FAMHHHC 8fiHK cxeMacHB# KYpPHW Tasa6 sTHAaaw.
Bunguwu UyrFaMHART ONMMIADHHM AHRKAAHMHA:

Zo_ _18_2
}‘1“‘?p '_4 4 "

_K:Fm 18—2 8
y Y= P) 2

W=y —y=8—4mq
UyaraM cexUuRIAPHHMHT YyJaaWHwAapH waxsaauHu (2. 4- wanman) 1yan§,
CXeMAHH KYPHIIra KHpHMWAMH3, Oyii1a appan OMTTAa OAAHA UYJIFAMHHUHI CEKLHSA-
NapHHK, KeHuH 8€a UKKHHUHCHHUHI CexunsiapuuH »ofinamrupamua (2, 17-pack).
Uynarampary napaanen moxo6uaiap Cown-
20 = 2m = 4.

)

FANLN
13,

-iv-v:-J‘"

2, 17-pacu Mypaxkal [$AKUHCHMOH UYAFAMHHHI EfHK CXEMACH!
20=14; Zs = 18, m=2,
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2. 7-8. ,YAUK® CekuHANK TYAKWHCHMOH 4yafaM

Onauvit TYAKHHCHUMOH YYAFAMHHHT KOJJEKTOp OYAnus oaHMH
udoaacunan (2. 4) Kyt6 >xydraapusudr coHu kydr 6yaranza
OMAKRR TYAKUHCHMOH YyaE8M fCayl YYYH KOAAEGKTOD nhaCTuHKa-
NAPUHHHT Ra GUHOOGApPHH, CEKUMSANAPDHHHT COHH TOK 6VAHmIU Ke-
paK, leraH XyJjoca wean6 uukanu, XaKuKaTaH XaMm, arap, Macanas,
TYPT KYTON MalWHHA AKOPUHREr gy/dramu 18 cexunazan TaWIKAN
Tonran 6¥aca, yasapHH y.aam y4yH K = {8 Ta KOAIEKTOP MAACTHH-
KasnapH Kepak,

By xon18 oaauft TYAKUMHCUMOH MYMFAMHHHI KOJAAEKTOD 6§hu4a
OXMMU:

Kacp CoH 6Yau6 KoaajW Ba HEMAK, uyAaraMuu acal 6$amalau
Arap myusna# yyaram scaw sapyp 6yaca, KyRujparnua Kiul KuaH-
HaaK: KOAJEKTOpP NNACTHHKANADUHHUHT COHM OuTTara xaMafTupu-
aaan (K = 17), cexkuuanapaal 6upu 3ca ,YAHK" KUARHARH, ABHH
KOANeKTOPra yaamaft Koaaupnaazu. By xoana,

17—1

Yem —— =8,

ByunaRt yyaraM acanranjaa Axops yaaruHuur masnapura 18 Ta
CeKUMAHHHT XaMMacu woinawtupuaann, UUlyHpaH kefiun Gurra
CeKUMSHUHT yuaapH KipKHJaxu, Koarad 17 1a cekuus aca xucoG-
aanran onuM Y, = 8 ra MysodHK X0AAa KOJNIEKTOD NAaCTHHKA-
sapura yaauand. 2.18-patmia 6yHmaft uyaraMHuHr &fnK Cxemacu
KeNTUPHIAraH, yHA8 YAHK® ceKuus AYFOH 4H3HKAAp GuaaH KPp-
caTuaraf,

L .
2 18-paem Yanx* cexumuanr TYikMucHMOH uyaravuum  SHuk
CXeMacH.

4]
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2, §-§. Cynnuft iy Guraw TyTalUTHPHATAH
TYAKMHCHMOH 4Yyaram

Arap MamuHaga yHra 3apypud napaMertpaapHH TabMUHAAW
yuyH TYJAKHHCHMOH 4YyJFaM HIUAATHW Kepak 6yau6, axops nas-
JapPUHHHT Ba KOJMJIEKTOP NJACTHHKANAPUHUHT COHH Oyuaa# ay.a-
FaM RAcawra UMKon GepMaca, 6yunah xoanapia Cywsuh fya G6u-
JaH TYTAWTHPHATAH 9YyAFaM fcanan.

MeacanaH, arap TYpT Ky10JH MalUHHAHHHT AKODHAA Nasaap
coHn Z = 12, xoanekrop 3ca Moc pasHuaa K = 12 naacTHHKeLaH
u6opat Gyaca, oxan# TYJAKUHCHMOH uyaraMm acab Gyamafinwu,
YYHKH

Y= &2'__‘ # 6. ¢. (6yTyH comn.

Arap oananft TYAKUHCHMOH wyaraM 13 cexuusaar n6opat sa Koa-
JAexTopAa rermurauya 13 T4 naactuHka G6¥aca, 6YHEAR UyJAFaAMHEM
Acall MyMKHH Gyaaau:
_B=
’ 2

Jleknn akopaa ¢akar 12 1a nas, konnextopaa 3ca 12 T1a naac-
TuHKa 6op, Oy 12 Ta cexuuAHH ¥3aKKA %OAAWTHPHIL BA KOAJNEK-
TOpra yJaawra HMxoH Gepain. Xyanu aHa wy xoaaa 12 cexuwus-
nan wubopat, CyHnHA RA¥n Omaan TYTAWTHPHATAH TYAKHHCHMOH
YYAFaM HINAATHAAAM, €TRIUMARAAuraH VH YUYUHUN CeKUHUN BA KOJ-
JeKTOP NNaCTHHKACH YPHHMra yTKasruy (CHM) oau6, Oy cuM Guaau
qyNFdM YUNapH TYTAWTHPUASRN.

Cyusuf Aya GHAAH TYTAWTUPHITAH TYAKHHCHMOH YYAFAM ONHM-
MapHHU XKHcOoGnalaa sKOpb ¥3aruga Xakukuft COHHAaH GUTTA Op-
THK Ra3, KkOAJeKTOpAa 3c4 OHTTAa OpPTHKYA nJacTHHKa 60p ne6
oauHanu. Jlemak, GUIHHHT MHCOJIHMH3ZA YYJAFAM OAUMIZPHHA XU-
cobrawna Z =13 sa K= 13 pe6 Kalyn KA Kepak. ¥ xoana
UyAFaM OAHMA4pR KyHAuzaruuya Gyaanu:

Y= 1‘-3—0,25=3:

By uyaraMm cxemacuHu ynsuwaa (2.19-pacM) WIYHH 3Caa TyTHII
KepakkH, xap 6Hp afiiann6 YUKHINZA, 9BHH P T4 CeKUUAHU WOR-
NAWTHPHINAR 6y CEeKUHSANAPHHHI KOANeKTOp OG¢itnua omHMAapH
Hap6aTMa-HARGAT KeAaaAM: OHDP CeKXHAHHHT OAMMH TYNA KUJAHHAIM
(¥«), MKKHHUH CeKUMRHHHT OJHMH 3Ca KOJJEKTOPHHHI GuTra Gy-
JARHMACHTA KMCKAPTHPHAAAH:

V=Y, — 1.
Buasunr MuCONMMU3INE Yy =6—1 =35,
42
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Kefinuru afinann6 upkminza ceXnusNAPDHHHT OAHMIADH AHA 8J-
MalMUHUG Typagd. OXuDpru cexkuMs KOANAIMTUPHAraHASH kefuu
YHHHT OXupH GMPHHYK CeKUMAHHHT GOmsavuiM GunaH §TKArHy
BOCHTACKHAA YA3HAIH,

2.19- pacu. Cysduit Ennaran
THAKHICHMOH YYAFAMHEUNE
énuK cxemacu: 1
2p=4 S=1% K=12 L
=3 yx=6 yx =5 b

2.9-§. YyAFaMHUHI CKMMETPRK Oyantn wapTiapH

Arap sakopL uyJAraMu nNapajien 1wWoXoO6YaNapHHHHT SJEKTD
xoCcanapu GHp XHJ, ABHH YASPHHHT 3]€K1p KapILHIAKANapH Gup
xua 6Ynu6, ynapaa kartTajqurd XKHMXartAaH ¥3apo TeHT 3. 0. K.
WHIAYKuMaAaHca, OYHAAR uyaraMm cUMMempux 4yArasx JeRuNafu

HocumMeTpuK yyiramaa sKOPb TOKH napaijes woxobuanapaa
HOTEKHMC TaKCHMJAHANH, HaTHwana 6am3n woxolvanapuaa TOK
KaTTaMurTe XaaAnaH Tawxapu opTHO kerca, 60WMKaNapHAA 3ca Ka-
Maftnb keraau. DyHHHr HATHKACHIA AKOPbL YYAFAMMAA SAGKTP HC-
podbaap x¥inasau, MamuHauuur gofinaan Xyepatd 3ca KaMaaau.

flkOpb UyAFaMu cumsmempus wapmaapi ReiiMaanurad myafsas
WapTAApra pHOS KUJAWHFAHAAruHAa CHMMeTpurK 6§aanu.

Bupunum sKKoA uYpHHUG TYprag 1WAapT WYHAAH HOEOPATKH,
WyJFaM napainesa IWox064YanapHHHHT Xap KaRCH sky(PTHAA ceK-
uusnap coHn 6up xua 6YaAMINA Kepak.

By waprt wyaramaars napaiajen woXoGuan8pHHUHI Xap KafAcCH
Hy(pTHra CeKUMANAPHURT OYTyH COHM TYFPH KearanjaruHa 6axa-
PUNMILH MYMKHH, f'BHH

2 =6 c (2.6)

By wapr GaxapraMaranfia napaaneq woxo6yanapHUHT aneKTp
KaplWHJHTH, IDYHHHTAEK, YAAPHHHT 3. 10. kK M OHD XxuJ O6yaman
KOAHILHIa HIOKY XOCHA KHAWIL KuiHH 3mac, By Xoan TokwHHT
napatten wWoxo6uaJapna HOTEKHC TAKCHMJAAHHILHMIA BA [BYRAAH
kenu$ yHgaauran €Mon oxunbaraapra oaub kearan G6yAyp aaH.

Kefiunurn mapt wynaan HEopaTku, AkOpaa Xap xalcd napan-
Jeqa woxobuaaap KYPTIHHHT CEKUHANAPH 3raanarad nasaapHuHr
COHW XaM TeHr, '’bHH
fz 6 ¢. 6yaMIA Kepak, (2.7)
6ynna Z — AKOpAarH pean 1asnap COHM.
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HuxosT, CHMMETPHANMHI OXHPrM WapTHra MysoHK, HyAraMm
napanien woxobuanapuuner xap kafcu xydru xyrbaap cucte-
macura nuc6atan 6D Xu1 BABHATHH 3raANAILH KepaK, GYHHHT yuyH
8ca KyHuaard mapT 6axapHUaHIsH JO3UM;

=6 c (2.8)
a
Mypakka6 wanapa uynFaM yuyH 2a = 2pm éxd a = pm. Byuu
(2.8) ra gyacax, 9
2_‘_’ = L = 2 = 6_ Gn
a om m
Bysnau k{puHannky, Mypakkal kahapa yyaram m = 2 6¥aran-
RarHHa CHMMe TPHK OYJHIWH MYMKHUH,

2.10-§. TeHraawTupyBYH TyTaluManap

CuMMeTpHsIHHHT 6apud IAPTAapPUTa PHOR KUAMHrasaa Xam k¥n
Ky 16/H MallHHaaPAa AKOPb UyAraMH napaajes Wwoxo6ya n1apuHHHT
8. 10, K. H Oup xun 6yamacanru MyMmkuH. Bynra caGab maznuma-
suli HocumMempursuxdup, my tydaian 6Up HCMAH KyT6.1apHHHT
MarsuTaBRit OKMUMaapu Typauuda 6¥aaau. By xoa 3ssexTp MawnHa-
Hu Taliépaam nafitTuna ByxyAra KeanysuH CTaHMHA KYHAMacHaa
6fwanxnap 6yauwu, Kyr6AapHUHT CHATCHI ANFUATAHANTH, AKOP-
HHHT HOTYFpPH LEHTPORKA KHAMHTAHJWTH, SABLHH YHUHT KuHmafiran-
JARTH HATHXKACHAA KyTOGAap OCTMRArH XaBO 9a30DUHHHT OUHp XHA
6ymacaurd xabu Hygconaap tydafiau coaup 6¥nanm,

MarngTaBnit HOCHMMETPUKJAMKHHHI MAWHHAHKHT HWAAWATA
TabCHPH AKOPbL UYYJIFAMHHHHT THOUra GOFAHK.

TyaKuncumMoH yyaramaapia xap Kafcu napasnjen woxo6yanap-
HHHT CEKUHANADH MAWIMHAHMGT 6afua Kyrt6japH octHjia 6up Te-
KHMC TakCcuMmaanran 6yaeny, wy ca6aGan Oy epra MarHMTaBuh Ho-
CHMMeTPUKAUK 4uyaFaMHUHT Gapua napaanen oXxoGuaaapura Gup
XHAA3 TA'BCHP STAAHM Ba napajje woxofuanapaa 3. 10. K HHHT
TEHICHIAHTUHH KeATHPHO uuKapMafiau.

Kazaea uysramnapna oCa xap xaficu mapajnesn moXOGYaHWHL
cexunanapn 6uTra Kyt6aap xy¢Tn octuaa xohaawany, Wy ca6abau
MarunTapull HOCHMMETPHUKJMK HAaTHXKACHRA napananren woxobuasnap-
HHHT 3, 10. ¥ K 6up xua Gyamall Konagu, 6y 3ca T@HIAAWTHPYB-
YH TOokJapuudr nafigo GYauwura oau6 kenanu. Macanad, [, ea
4, 3. 10, K. nap (2.20-pacM) tewr 6yamaranga A, sa A, uytranap-
HHHT NOTeHUHaAAapH Xau Oup Xua 6famadan, Oy uyrkanap ya3a-
PO cHM OMaaH TYTaIITHPHIATAHH YYYH YYAFAMAA TERIVIAL MHPYyBYH
TOK /ooy Da#ino 6V¥amaau. Arap [, > {, 6ynca, y xoaaa /., TOK
SaHKHPHUNT TallKH KucMmuaa A, ujyTkamaH A, uyTKara TOMOH
fiyHanran G6yaasu.

flkope uyaramuunur Gapua TypTana woxobuasapuna xaM
5. 10, K. TeHr 6yamaca, B, Ba B, uyTkanap 3aHKHPHIA XaM TeHI-
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JalITHPYBYH TOkAap naipo OPnamu. TedrnawTHPyRYH TOKJAAp
narpyaxa ToxJapn 6unan Kywmnauwy 7ydaday, napainen uroxo6-
yajJapra TOK HOTEKHC TaKCHMJAHAAM, HATHXKAAA HYAFaM JT4 KH-
3H6 KeTaAHW Ba 9NeKTp ucpodaap kynasau. Bywnan tamgapu,
6ab3H 4yTKAJAAP OCTHA& TOK SWI/Mr¥ kynafin6, #ya Kyhunaguran
MHKAZODUAGH OPTHG KeTaaH; HATHXANA KOJANEKTOPAAa YYKYH YHKa-
au. Macanan, 2.20-pacmMaa TeHFa3iTHPYRYM TOKHUHI HyHaJuIH
6uAal Harpy3Ka TOKHHUHT HYHAAMWN 6UP XHA 69ATaH ([renet-Tyarp.)

Tuas.

2.20- paem  Marnurasutt Ho-
CHMMETPHA/1a O1AHH Kasapa
WYJNFaMHMHI napalaen wo-
xo64anapuiary TEHIAADTRH=-
PYBYH TOKAAD,

A, uyTka TOX Gmaad OpPTHKuA OKkNaHraH 6§aann., TeHrnamwTHpya-
Yyu TOXHHHI KATTAJAUTY MAIHRA Barpyakacura 60faug 3smac. [lly-
HUHT YUYR XaTTO Jyep = O OFsranna, SbHH CaAT MILNAL PEXH-
MHJAa XaM TEeHTA2WTHPYBUH TOK AYKoamaRgu.

IOKopuaa afiin6 JTHATaH XOAHCANAp MALIMHAHMIT HOPMaJA Hili-
Aawney Gy3afu. Onauft Kajapa uyaramaapna uyTKanapHHHI HO-
TeKHC IOKJAaHHWUKY KaMAATHPHIL YuYH KyfAuparuua uill 10pHTHAA-
AK: SKOPb YYJAFAMMHWHT NOTEHUHANNapH Ha3apHA XUXATLAH GHP
xua 6yauwmu n03uMm Gyaran HyKranapu ysapo yTikasruyaap OGuaan
ynaHaau, ByHaa uyaramfia naipo GyJaAnrad TeHTJAITHPYBYH
TOKNAp UYAFAM HuWAa uyTkanapra Ba yJapHu TyTAlUTHPYBUYH WIH-
HaJjapra YMKMacZar 1yTawajH.

Kypcatuaran tyTaiumanap MHc cuMaap €paaMuia KHAMHAIM BA
Oupundu myp MeHAQUIMUPYELU mymauMarap (YeHrAawTuprude.
aap) fehtuaaau. CEKILHANAPHHRT KOMNEKTOD NAACTHHKANAPHTE yaa-
HAAMraH OXUPrH yusapH &KuU YYJAFAMHHHT KOJJNEKTOPra TeCKapH
TOMOHH/IATH OAX KHCMJAApH TEHT NOTCHILMaAAM HYKTanap Ounau
TYTAWTHPHIN YYYH 3Hr Kyha# xucobianaiu.

Yyaramparn GHP XWJA MOTEHUWAANK HYKTaNap CONH MAlWHa-
Zarit Kyténap coHunra Terr (p = @) TeHr nOTenUnAAIN HKKHTA
Ky Wil HyKia opacpara Macoda nomenyuaa odum Acfinnazu sa
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Viewr OHNAH Gesrunaragu. TeHrnawTupysuu TyTawMmaaap KoJa-
JAEKTOP TOMOHAA KOHiawran 69Aaca, NOTeHUHEN OAHM KOANEKrop
6YyAuHManapH COHH OWJaH YAYaHALH:

K_A
Yrenr = ‘;'= p- (2.9)

Uyaramaa KyanaHuauwn MyMKHH OYATaH GHPHHMH Typ TEHT-
AAWTUPDYBYH TYTAWMENAPHHHT YMYMHA COHM KYAUAATUTE TEHT:

LS (2.10)

Niws = a

Jlekun, 6yHaaR MHKLOPAATH TEHIJAWTHPYBYH TYTaWMEAap da-
KaT KkaTTa KyBBa1AH MALINHANAPAA, MAC3AAH, NDOKAT CTAHNADHHHHL
S/IeXTP ABUTaTeNJapuiaa KYAJIaHKNAAH.

Mucnn TeXAall Ba MAHHAHHUHT KOHCTPYKUHACUHU CcOOdanamrIn-
pHIl MaKcaaupa, OAATAA, TEHIJIAITHPTHYAAPHHHT GHP KHCMM K-
AaTHasiu. Macanan, T§pr KyTOaM, Kam KyBRATAH MalyHaaapaa
yu-TYpTT2 TEHIJAWTHPYBuUNW TyTawMmaaap Kuaunaaw. Tewraawrtu-
PYBYM TyTaWManap KHAMIIAA KYHASAAHT KECHMHM AKOPb YyAraMu
CHMAADH KeCHMHHHHT 14 —1/2 KucMHMra TeHr MucC CHMAap Hil-
JATHJAALH,

Mucoa., Ty¥pr kyt6am Mamwnnanunr 12 cexunanan wlopat oapull xanawva
uyyaramy Gop. YyaraMHHHT NOTEHUHaA OAHMHHH AHWKNAHT BA CXeMag Xap M-
KHHYY KOJNEKTOD NAZCTHHKACHTA YAAHI aH OWPREYH TYD TeHrAalWTHPYB K TyTalin a-
AapHu K¥pcathHr.

E9#aumn IMoredunan onnm

K 12

Yeur = —~ = — =0
P

TenrnawTHpysun TYTAMMANADHHHT YMYMUA COHU:
N o2
N.""n - " .y = -6
qa

2

-

2.2)-pacM. Bupuhud TYp TeurJawITMpYEUH TY1aWMERAP. d—9YA-
FaMHUHT EfuK cXxeMacH; 0 — KOANRKTOP TOMOHMIAH K¥DUHHWA.
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|
Macanranunr maprura MysodHK cxemana ; Nrepr = 3 T3 TeursaniTHpyBuH

TyTawmany K¥pcaraMs3. YnapHM KOMIEKTOpP TOMOHMIAH oinawTtupul (2. 1-
pacws), nracTuHkanap 6unan Ky#innarnua TyrawTHpamu3: GHPHHYM TEHIAAWTUD-
rna ] Ba 7 nracTiHKanapeu, HKKMHIHCH — 3 Ba 9 Bu, yunnuucu sca 5 ma {1
TJACTHHKANADHA TYTAWTHPAAH,

Mypakxa6 xanasa xampa TYJAKWHCHMOH YYAFaMJapaa Mypax-
K80 4y FAMHH XOCHJ KHAYBYH ONRWA 9y FaMJaap napa/jen yaaH-
ran 6ysnaan. Yaap KOAMeKTOPAa 4YYTKAAAD KOHTAKTH OPKAJAH na-
paanen ynanain, JIeKHH KOJJEXTOPAa UJTKAJAPDHHHT X3p KaiCH
oaguit uyaram GuaaH 6Hp XU KOHTAKTRA OYAHILUHM aMaJA8 Tab-
MuHaab Gyamafau, my ca6a6auM TOK uyaFaMmaap ypracuja uote-
KHC TAKCHMJAHAAH; HATHXARA KOANEKTOPAA NOTeHUUaAHKHT Gup
TeKHC TAKCHMJAAHUWK OY3MAaJHK BAa KOJNNEKTOPAA YHKYH YHKHLIH
MYMKHH (4.1 § ra KapaHr).

By nomak6y.a xoaucavn AYKOTKID YUYH UKKUR4W mYD meHz-
AQumUpYERy MYMAUMAEAQP WINNATHASAH, OANUR YYJAFaMAAD TeHr
NoTeHIHaAAd HYKTanapuaaH §aapo wy TyrammaJap (¥TKa3ruunaap)
BO. HMTACHAa ynaHalH.

ynnant guanb, 6Hpund TYp TEHTA2WTHPTHIJAZD MALIHHA MaT-
HUTaBHUA CHCTEMACHHHHT HOCHMMETPUKAHTHHU TeKHC/AAWTHPCA, HKe

I AEEF AN ARAY I
i

2.22- pacm, Mypakka@ TYAKMHCAMOH UYJNFamMJa HKKHHYR TYD
TEHrNAWITHPYBYHAAD.

KHHYM TYD TEHTNAIWTHPrHYMAPD KONNEKTOPAS KYUNAHHIIHHHT HOTe.
KAC TaKCHMaaHuwura Rya xyfAmafnu, 2.22-pacmna OHp-GupnaaH
NOTEeHIHaA OoAHMH Kanap macodafa Typrax 6Hp XHJA NOTEHUHAAAH
KONNEKTOP NJAaCTUHKAAaDHHH ¥33po YNaNJHran AKKHUHYH TYD TEHT«
AAWTHPrHYAN MypPaxka® TYAKUHCHMOH 9yJ/JFaM CXEMacH Kypcatua-
raH:

TMaactunka 8 nnacturka /7 ra, nracTurka 9 aca naacTHHka 18
ra ynaHaju Ba XOKa3o (CxeMaaa ¢axaT uKKATA TEHIAWTHPrid
k¥ pcaTHAaran).
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Tenraawrtupruyaapuunr yMmyunf (tany) conu (2.10) udoga-
A8H BHWKNAHARM, JleKMH MUCHH TeXaW MaKCafHia WKKHHYHM Ty}
TEHTIAWTHPIHYNAD KAMPOK MHKIOpA2 TahépaaHain.

Mypakka6 xanapa yynFamiapia HKKHHYHM Ty T@HTAAWTHPTHY-
Aap 2,23-pacmaa kipcatuaranr wabu scanagu. By 4yaramparu
OfAuft uynraMaapiaH GHPHHHHTr Xap Kadch
CEKIHACKH KOJJIeKTOP nJacTHHkanapura GuTTa
opanatu6 (/ ma &) ynaHrawm yuyhn, yaap
opacugard (MKKHHYH ODAHB uyaramra Te-
THINK) NJAACTHHKA 2 CEKUMAHHUHI KYYnaHu-
IUHHH HMKKY KHcMra 6Faagu. Kyuaaunw naac.

L THHK3Jap OpacHaa TeHr TaKCHMJAAHHWHHH

(. T&bMHHAAW yuyH Oy KHCMAap Gup xun 6y-
(RIS AuIH, AbHH €HMa-€H woRsawran xap xafcw
A naactunxanap xydts (macanau, / pa 2) opa-
71 CHJATH KYYJAaHNUI CeKLUHALATH KYYNAHRIWHHHT
Ue ApMura TeHr 6yamuin kepax. Ly makcasna

YYAFAMA3 HKKHHUYH TYP TEHIJAWTHPrauAap
HIATAN3AH, CEKUWAHHHT KOJJeKTopra Ka-
paMa-xaplud TOMOHHMZATH YPT2 KHCMHM aHa
Iy TeHTJAWTHPIHYAAD BOCHTACHAA OPAaJHK
NJaCTHHKG 2 ra yJaaHagw.

(lysn 1abKHA1a6 YTHW KepakkH, Gynaall TeHrAAWTHPYBYH
TYTaliManap KHJAHIO aHya KUAHHYHANKAAD 6uaaH GOFAMK, YYyHKH
ynap UyAFaMHHHT SKOPHHHT MKKAa/Ja TOMOHHIA KOfA/MAuwiraH Hyg-
TANAPHHH TYTAWTHPAAN BA yAaDHH BaJA GuJaH AKOPhb Y3aru 0pacH-
Nlary temuKjlaH TOPTHUWTAa TYFPH Kenaa.

(Hynnah kuau6, Mypaxka6 TYAKMHCUMOH Uy.FaMaapaa axat
HKKHHUK TYD TeHrJalITHPTHuJap HWJAATHIACE, Mypakkal Ka/jaga

2.23- pac, Mypakxa6

KanaBa 9yaraMaa hx-

KHHY® TYp TeHriamt-
THPYBYHAAD.

2.25- pacm  Koanekrop ramoHna-
TH BRAKACMMOH TEHrJAiTHPY BUH
TyTﬂIHMaJlﬂpHHHI TY3HAHILHI

2.24- pacm. Konsexktopra Kapun
TOMORMAry, XanKanap k§punn-
WHIALH  TenrAaNTUDYBYH  Ty-

45

TIWMaNAPIHHE TY3IHAHUINK:

l=cekulsHnIr 010 KUCMH, 2—X8AKAZAH
uyaramra Qopagnran  TapMoK; 3~ Tewr-
ABMITHDYBYH XaNKaASP.

1~ KOAAGKTOD NASCTHUXACH,; 2 - TeMT AW~
TUPYBYH BHAKA, 3- TEHPNAWIHPYHYUH TY-
TAWMARAPHH MAXHAMAAW YyuyH OBanian.
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uyJaraMAaapRa 3ca XaM OHPWHYH, XAM HKKHHYH TYP T€HI/NAaWTHPYB-
YM TyTawMaJapHUar GYauiin 3apyp.

TeHrnawTHpysuH TyTaliMasap 4YJFAMHUHT OJX KHCMJapHAaary
TeTHWJH HYKTaaapra IMoXxo64yaiap BOCHTACHAA yJAaHafurau Xxaf-
Kanap kypuruwnaa (2.24- pacM) 8kH KOAJNEKTOP TOMOHHIAA HKOF-
JalraH BHAKACHMOH yMarnuyaap (2.25- pacm) xoamaa aAcanaau
Xankanap, ofaraa TeHTAAWTHPIHUJAZP CORH KaM Ba YJaDHUHT Ke-
CHM 103aCH KaTT8 6YaraHfa MINJATHJAQH. BUAKaCHMOH yJaaruynap,
04aTa, TEHMJAWTHPrHYNAp COHH KY¥N Ba YyJapHHHT KYHAANAHF
KecHMMu KHunk 6yaraH xoannapaa Kyaaawuaazna.

2.11-§. Apanaw uyaram

Apanams (6aka waxkaugaru) uynraMm GUTTa nasfa kofiaawuG,
YMYMHA KOJJIEKTOpPra yJAaHTaH Kanaea uysaraM OHA3H TYAKHHCH-
MOH YyAFraMHHHr GnpukMacHaaH uGopat. By uyaraMunrr cekuns-

cH 2.26- pacMaa KYpcaTuaras.
Dz

2.26- pacM. Apanawy NyJAFaM CeKUMACH:
a—TNAa3RapRa HOHNAWYAH  O—AROXHAA CEKUMA,

Onpu#t yyaramnapaeH Xap GHDH HKKHM KaTAaMau G6¥JraHu yuyH
apanam uyafaM skOpRa TYpPT KapaT KHaAn6 xofnaHanH, KOANeK-
TOPHHHT Xap KalcH NAaCTHHKACHTE 3Ca TYPTTadaH YTKa3ruu xas-
EDEELELTE

Apanaw yyaFaM KaTTa KyBBATAM 3ACKTP MalllMHaiapaa Kyja-
NaHUIaaN. YHUHT acocu@t adsaiauru wyHIaH nbopartku, Gy uyJa-
FaMaa TeHTJaWTHPYBYH TyTalwMmanap Tana6 xuauemafian, 2.27-
pacMaa apanaw 4yJFaMHHHT NDPHHUHIHAA CXeMacit KypcaTHArai.
Apasall uyJFaMHM TAWKHA STYBUH UYJTaMAApHHUHT AKOPb 6Y#A36
oguMaapH 6Hp XHJA KHAMO HMWJAHAAH:

V1 xazase = Y1 1yax

Apanaws uyaraMHHHT OLMMH ORAMA YYAFaM.18D OAMMAAPHHMHT
AAFUHANCUTA TEHr:

+_ ZS 4 Za
Yikaszea T Y1 192 = :; BT
4- 39" 40
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Zs -~ K Ginrauu YUYH Yixanana + Y1 wpax = % = Yreury, ABHH Yy~

FAMHMHT AKOPh G¥iina6 oAMMH noTeHuHan oauMra (2.9) TeHr.

Buno6apHH, TEHIAAWTHPrHUIAPp GHAaH yAaHuuld Jo3uM 6Yarau
KOJIeKTOp NNACTHHKANApH Aapanaly 4yjaraMaa cexnuanap Gunau
TYTAWTHPUAAAM, mY ca6abau yw6y uyaraMaa TEHTAAWTHPYBYH
TYT&WMANAD HILJIATHAMAALN.

A
(]

/.«r/x;/.'.a!?\,

[
i
t
|
|
|
P

9.27- pacm, Apajall 4YIFAMHHHT CXeMacil.

2.12.§. fAkopb uyaFaMaapHHM aMaana scaw

Slkopb uyAFaMplin Tafiépaaw yuys Oy UyAraMsuur tyaa éAng
CXEeMACHHH YH3IMIIHHHT Xo0XaTh HYK. Dynaafi xo044a uyaramuuar
aMaauit cxeMacu (2.28- pacwm)
qu3IuNagd, YHSMana aKTUB TO-
MOHNapK GUTTa NAIHWHT y3uAa
MOANAIraH CeKUMsAap TaCBHP-
JAaRain.

0 X 0)
N0
DN wy ,
N .'.5U . 11\
e BUd R
vty < S
A D

2.28- pacm.  Akopn uyaramaapunuur  2.29- pacM. Tenr cexunsan (2) ra mo-

amaanit cxemanapa: Fonaaun (0) uyAFaMNAPHUHT  CekuMs-
a—-Kanana uyaram 6-TYAKHHCHMOH Japu.
YydFaMe
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By cxemana my CceKLMANAPHH KOANQKTOD MJACTHHKAJapura
yJaall TaprH6u KYpcarnaran., AKTHE TOMOHJApHM KaMpoBuu &A 6y
CeKUMAJAPEY OGUPra H30ALUAJAL, ABHH GATTA FAATAKKA GHPAAIL-
THPUIL MYMKHRAHTHEE k¥pcatapd. T1aacTHHKA Ba CeKUHANAPHHHT
cxeMana KypcaTHAraH HOMepJapH uYYJFAMHHHT akophk G¥finua Ba
KOJNEeKTOp 6YAnua ogrMAapHHu 6uaanpaan. Ly cxemanap 6¥auya
ceKnuanap €xu ranTakaap tafépnrananH, CYHrpa yJaapHH HKOpPhb
y3argnunr nas3napura KOMAAWTHPHE, KOMIEKTOP NJAaCTHHKATaDH
OGMA3H TYTAWTHPHAAIH.

TeHrnawTHPyBYH TyTallMaJap YuyH CXeManap YH3H/AM&AAH,
Gankn 6y TyTaWMaNapHMHT KANBANJNAPHIMHA GepH/IaAH,

2.30- pacu. Mkkn §paman
JKATTHK® cexikaaap:
@=Kananva; 6—TYAKHH-

CHMOH.

Wy BakTra kamap 6us axopb uyAFaMJapH CXeMaNdpHHH KV pHO
unKHwaa 6apua cexuuanapu OGHP XMA VauaMaH uYJAFaMAapHH Ba-
3apaa tyTran saMk. Bywpaft uyaramaap mewe cexyuaau uyaram-
nap ae6 atanagu. Tewr cexumaan uyJFaMaapHu TaRépaaw Kyaad,
aflHuKca, AKOPb Y¥3aruHUHT Na3napu oynkK 6yaca GyHmah dynram-
Jaap ocod tafiépnanann. ByHaa 6uTra nasra kofANaMWaZHTaH Cek-
UHANap H30JAUHANEHRE, Gupraaukna GHTTA FAATaK X0AHAA §paja-
I¥ B3 Nasra XOWJaWTHPUAAAM, JIEKHWH uyJAFaMHMHT Oomxaya —
NOFORACUMOK KOHCTPYKUHACH XaM 6YAULIN MYMKHH, 6YHRA CEKIlHs-
JNaDHHHT KeHTJAWrd Typanua 6Y¥aaan. Arap mOFOHaCHMOH UYyJFaM
O6KHp Heua CeKUHANADHHHHT OHITANAH AKTHE TOMOHJApH GUTTA Mas«
Ra xoindwca, WYy CEKUHANAPHHHT 6OWKA axTHR TOMOHRAAPH Typ-
AM nasnapna xofnawaan (2.29- pacwm).

[loronacumon uyaramaapun Tafiépaatt Mypaxka6 6yau6, yaap
KaTTa KYBBATJAM SAEKTP MAIIHHANAPHAA HIUNATHJAAM BAa uYTKaNap
KOHTAKTHHHHI' HIUNAWINra AXIWH WapouT spataln (4.3-§ ra xa-
paHr).

IOKopuaa afiTHG YTHATAHMAEK, AKOPL YYJFAMJAPHHUHI CeK-
UHAIAPN KYHAANAHT KeCHM 103aCH NOWpa Waxkauxa €ku TYFpu
1¥p10ypuak 6§araH MHC cHMI4PAaH TafépaaHAAR,

Arap cekuusparn ypamaap conu kynm 6yamaca, cexuus TVFpH
Ty pT6YpUaKIHK KeCHMMJH cuMAaH Tafépaanaan. Bywnait ,Ka1Tnk*
CeKIUANAp OAAMHAAHR Y3uJ-Kecua mawara kearupuiaau (2.30-
pacM) Ba IYyHAaH KefiHH AKOPb ¥3arWHMHT NA3JApUTra KOANalITH«
punaau. JIekuH ,XaTTHK® CEKUHANH uyAFaM.JIap, acoCaH, AKOpHAA«

3
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ru nasaap ounk 6¥aran mMawwHanapia uwaatuaanu. [1asaap spum
énny 6faran xoanapaa aca TYFpH TYpPTOYpPuUaKJUK KECHMJH Cek-
UHMANAD APUM CEKUHANAp KYpHHHIIMAA Mwaanalu (2.31- pacM).
ByHna nasra sipuM CeKUMsNap NA3HHHT €éH (Topeu) TOMOHHWA&H
Kofnawtupuaaan, [y Maxcanna oanuHAAH ApUM CEKUHWAHUHT da-
Kat 6up ToMOHMra wakn Gepunany, WKKHHYH TOMOHH 3Ca Na3ra
WONNAWTHPHATARAAH KeliiH, GeBOCHTa SIKODHHMHT Y3HA2 AK/ra
KHPUTHAAAH, WYHAAH CYHr APNM cexuuAnap §¥3apo xajga (XOMyT)

2.31- pacm. T¥axunenmon (@) ea kanaba (6) wynraM-
AADHHHT APIM CeXUNANADH.

Aap éppamuna Gupaawrhpuaans (1.13<pacmra kapaur). Kav Kys-
BAaTAH MalMHaNapia apHM &niix nassnap Gy/raHAZ YyAFaM AOHpA
KeCHMAH CHMias TahépaaHaiau., DByHnaal uyaramaapHuHr cexuus-
JAapuja, oaatha, YpaMmaap cOHM kyn 6Yymaan pa naszapra xoft-
JAWTHPHATYHTa Kagap 1al€épaaHafH, JNeKHH 9K0Pb Y3aTHHHUHT 103a-
CHAATH TRPKUIUIAD OPKAJH YTKA3rnujapiy Oup-HKKUTaZaH naa-
Japra TYWHpHil MYMKHH OYJACMH yuyn yJapra 041HH[JAH M30.-
una xonaanMafian, MohnmawTtupuw ycyaura kypa Gy uyaramaap
couma wyaram aefinnann. Ukku KyT6/M KHYHMK M3IIMHAJIAp SKO-
PHMHHHT uYyJAFaMAapu xysda (LaCTaKW YCy/Aa), AbHU CEKLUHAAIPHH
ONJUHAAH Taképaamail scananm.

2,13-§. fIxopb uyAFaMHHHHT 3AEKTP IOPHTYBUH KYyuH

AKOpL YYAFAMMHHUHT yTKA3rMunaa HHAYKUHAJEHAAHTEH 3, 10. K.
BuHr karraaurd (1.1) popmyna épaamuja aHHK/AAHAAM:

e = Blv .

KyT16 yuauksapu 6MaaH AKOPb 103aCH OpacuWjard XaBo 3230-
'pMA MATHATABMP WHAYKUKHA B 9KOpPb ahNaHACHHUHT TYPAR HYK-
Tanapuaa Xap xua Kuidmatra sra 6y.nazu. OnaTha, yarap™ac 1ok
MallyHAJAFUAa MATHHTABMA HMHAYKUHSHUHT SKOpL 103acH 6YAnab
TAKCHM AaHWIDW WAKAK TPaneuunra akuu 6yaraw ABCD srpu ui-
3uK GHAaH anukaaHaan (2.32- pacm). [y arpu uusug sa aGcumc-
canap yxu 6unaH verapanakrar 103a Ou1Ta KyT6 OCTHAar® X&go
3a30pujlary MaruLTaBuit oKumra nponopuuonan 6ynaan. Huayx-
uuf B HUHT KyT6 GyAMHMAcH T OPAJHIHAArW KHAM8TH TYpJauua
6YAraHAHrH YYYH 3.10, K. HH AHHKAAIIAA MArHHTaBuA HHAYKUHA«
HUHT Ypmaxa KufimaThpaw dohjansanrad Kyaaii; O6ybaa y acocu
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7, to3acH ABCD wakaHuHT 103ackia TeHr 6yaran AB'C’'D tyrpu
TYpTOYypUaKAMKHUNT OGanandanrira tenr Oe6 Kabya KHAMHALMN.
Y xoana skoph CHPTHFA XORAAWTHPHATraH GHTTA YTKA3rH4yJa MH-
AYyKUHANAHAANTAH 3,10. K. HUHr ¥ pTaua KKufimaTH KYyHAHAArura Tenr

6yaann:
Eyp = By lv
flxkope uyaramu N ta YTkasruugan Tapkub Tonrad, JNEKHH 4yJ-
N .
FAMHUHT B 10. K. H KeTMa-KeT YABHTaH _- JTK33rH9LaH TySHAraH

¢akat OurTa napaasen TaPMOKHUHT 3. 10. K. KAI1TaAHIH OHAaH
8HUKNAHAAH,

2.32- pacm. Yarapmac tok

MAIIHHACHHUHT 3a30p1Ia

MACHUTABKHA  MHLYKUHA-
HHWT TaXCHMAAMHIIH.

LHyHHHT YyYYH AKOPB UYNFAMUHHHT 9, 10.K. H

Ey= Eyp 2 = Byl %, (2.11)
Oynaa v — afinanadTran AKOPHUHI alNaHMa Te3AUTH, M/CEK)
_%Dn
=

| — AKOPHUHT Y3YHJHTH, X;

n — AKODHUHT AAJIAHMII TE3AUTH, ala/sud;

D — AaKOpHUHT AHAMETPH, A

flkopb aiN8HaCHHHHT y3yHaurn =D Hu Ky#ugarnya udoaanaw
MYMKMH:

=D =12p
Y xoana
v = """
60
By udoaaun (2.11) ra x¥ficak,
_ g, 2 N
Ea=Bwl = 2

xocua 6yaanu,
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It kynafitMa 68TTa KyTOHHAr MArHuTaBAR oxMMH kecu6 Yraauran
103aHH 6ungupaan (2,33- pacm), wmy cababau,

Bypr l‘! E— d),
6ynna @ — 6urra KyT16 OCTHAArd XaBo 3330pHAAr¥ MarHHTaBHA

Buno6apun, sKopb uyarfa-
MHHHHT 3.10.K. H

E, =" an (2.12)

a
EE-K&TT&JIHK afiHn  MamuHa
60z
YYyH Yarapmacaup:
A
=2 (2.13)

€ 60a’
Huxont
Epw=Coln. (2.14)

By epaa s.w0.x. E, poasTAapaa, marxutanuil okum @ sca — pe-
6ep (¢6) napaa ndonananran,

2.33- pacM.  flkopb YYAFAMHHHET 3. 0. K.
dopmynacisi UnKapnmra Aomp.

Mucon. Varapmac 7ok renepatopn TYpT KyT6an MawnHa 6¥aub, AxOpUHHHE
ongu#t TYAKHHCHMON uyaramn 133 7a uxkn FpaMmau cexumusnapian Tapku6 ton-
ras.

fkopuunr abinannw Te3annrn n = 1600 ada/sus, maruuTasufi OKuM 3ca

& = 81107246 6¥nca, reHepaTOPHHIT 3. 10. K. HHH QIIMKABHT,
Eunanwi. SIKOPb YYAFAMHHHHL CEKUMRIAPH HKKH §paMan (w, = 2) 6ya-

Fa{AUruaad, yaapurur xap Gupnia typrraaas yrkaaruy 6§ aanu.
SIKODL YYAFAMHAArH YTKAIrMYAADHHHT YMYMRH COHM:

N=2wsS
w =2 pa S e 133 6§aranaa
N=2:2.133=532

YyaFam oxauil TYAKNHCUMOR, 1eMaKk 2a = 2, ¥ X021 reHepaTOPHAMHT 3. 10. K.
% (2.12) Ky#naarura TeHr:

8,0 + 10~2 + 1600 = 230 &

2.14-§. QKopb yyAFaMH CEKUHANAPH KEHLAWTHIHHT
Ba YYTKanap XONaTHHMHT MaluHHa
9, 10. K. MHUHT KuHmMaTnra TabCHpH

[eHepatopaapaa axopHUAr afAaHiil TE3JACH, 03aTAa, yarap-
Mac xoadaz cagaa6 Typaaaau, UWYHHWHT YYYH TE€HEPaTOPHUHTr
3.10. K. W KaTtTaaurd (2.14) dofinaam MarHHTaBHit OKUMHUHT, ABHU
AKOPh YYNFAMH CEKLHANApHTA TYFPH KeAaAuran MardHTaBHR OKHM-
HHHT Xap Kawaall ysrapuwaapuja-jarapub Typanu.

o4
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2.34- paCM, @ na sSKOpPL CHDPTHHMHT GMP KHCMH Ba UYJAFaMHUHT
AKOPbL 6YHNa6 GupuHyu KUCMaw OAMMH KyTtOmfi GYaunmara Teur
(y; =t) 69aran myaa odusman 6UTTA CEKUMACH KYPCATHATAH.

By xoama gyT6HMHr Marantasuft oKMMH dolasan 6yaanu,
YyHKH Yy cekuns GUaaH TYAMK KecHwaau, wy cababau T§1a oguM-
AY CEKUNWRHMHT 3. 10. K. W 3HT KATTa KHAMATra ara,

: Arap srope 6fdral Oupuniu

T gucxan ooumu xymbuli 6yaun-

- Madar xudur (¥, <1t) Kiauxca,

7) / Y X043 CEKUMA KYT6 OKKMHHMHT

daxar 6np kHCMH CHJAH XeCHImaan

(2.34- pacm, 6). LlyHusr yuys

? vy KHCKapTHpHATad OAMMAM CeKuud-
]

— T

2,34- pac™, UynraM  OXHMMUUMAETD

3. 10. K. KHAMATHTA TABCHPK: 2,35- pacm U¥tranap. wefitpainau chaiie
a—T¥aa oxuM; B—KHCKADTHPMAFaH TaRJa MalWldHa 3. K K. UHIHF KaMa-
OLNM; a—Yy3aliTHPHArAH QZUM. finy,

Aapia, 6owka WaponTaap GHp xua 6yAranaa, ». 10. K. TY/1a ORHM-
JH CeKUWANAPAATHra KaparaHaa kuuuk Gyaaau.

Arap AKOpb UYAFAMH Y3QAMUPUAZAK O0UMAL CeKYUAAADOAH
(y; > ) KuauHran 6§/aCa XaM SKOPHHHI 3. 10, K. H KAMaRAM, UYH-
KH 6y Xoaaa CEKUMAHHM KapaMa-KapuwH AYHAAUIIAACW MaTHWUTaBUA
OKMMAAp KecuS YTaaM BA WIYHHHP yuyH 6uTra Kyt6aap KydTu
dohinasy OKHMUHKHT OUP KUCMH HKKMHUH KyT6aap KydTd OKHe
MHHHHC -MATHHTCH3N0BYH T&BCHPHHE KORJaimra capdaanaad, (2.34-
pacM, 6) HaTUXala CEKUMSHHHT 3, 10. K. H KaMafiu6 keTaau.

AManza Tyna OAMMAH Ba KHCKAapTHPHATaH OAUMAH CEKURAJIAp
HILABTHARLN., Y3aATUPHATAH OLMMJH CekUMAnap TaRképaawia MHC
Kyn capdaanrann ca6abau uyaramaspia GyHaall Cekunsnap M-
JaTHAMAN Y,

SIKOpb UYJAFAMHHKHT 3, 10, K, M KaTTaJKTHra UYTKaJapHHHT
KOJAJNEKTOPAATH X07aTH XaM T&BCHP 3TalH. DyHau Tywysnw yuyd
WAapTAH yyTKanap Xagkugaru TymysuajaaH (2- § ra gkapasr) gotiia-
naHamus. 2.32- pacMaa wapTaw 4yTKanap reoMeTpux Heftpaara,
ALHE KyT16HA 6yauHMS yerapacura gyfuarad, LHyuuHr yuyd fxops
YyAFaMRHANT napaaaen moxo6uara xupysuu Gapua YrTKasryuna-
PHEHHT 3. 10. K. 4 6up xua ByHaadwaxia 6yaanu, HaTuxana wapr-
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Au 4¥TKanap reoMeTpuk HeATpanne koinawraH xonatia mapan-
Jes 1WOXO0GYaHHHT 3. 10. K. ¥ B8, GHHOGADHH, YYJFAMHANT 9. 10. K. H
napaanen woxo6uyajgaru Gapya cekuHajap 9. 10, K. H HUHT HH-
FUHAHCH 6n/JaH AHHKJAHADH,

Arap waptau uytianap HefTpannaH cumkuTHACE (2.33- pacm),
mapanjen moxe6yara AxOps YYNFAMMHMHT 8, 10, K. B TYpJH fyHa-
auuiapaa 6yaran yTkasruugapu yJaawrad 6Viau6 xoaand. By xoa-
la napaanen WOX0GYaHUHI 3. 10, K. HHMHI' KaTTaJurd napanien
lwoxo6uara ynauras cexuuaaapaan gaxar 6Hp KUCMHHAHL 3. 10. K.
2MapH AMFHHAHCH GUAaK aHWKJAHAAH, 6y 3ca V3rapMac TOK MallH-
HacH 3. 10. k., HHUHT KaMmafuwura oaub xeaand. Wyunaa# guaub,
IapTAH YyTKanap reOMeTpUK HeHTpaaaa woR14IITAHAATHHA 3. 10, K,
3Hr KaTra KuAMaTtra 3ara G6ygaid.

2.2-§ na x¥pcatub yTuaraHuAeK, WAPTAH YYTKANaPHHHT SKOP-
Zary wysnafi  XojnaTtwra pean uYYTKaNApHWRT KOJJeKTOpA& 8C0-
CHA KyT6.1ap VPTanapHHHHr KapiHCHAA kofaawraH Xo0JaTH
Moc weaanu (2.10- pacMra Kapawr).

215-§. Slkopb YyNFaMMHHHI THNHHU Tawjam

Yarapvwac Tok MamMHacuAa AKOPL WYAFAMHHHET GUPOD THNH-
HU T@HJAW TEXHHKaBHH, W YHHHTAeK, MKTHCOAMR XapaxTepaard
Tanabaapra xypa auukaasagu, UyaraMHUHT TaHAAHTAH THAM TOK=-
HUHr Mya#lsH Ku#iMatujga mauiMHajga 3apypuit 3. 10, K. XOCHA XHU-
JHUIHK TabMiHAAIK Kepak. Dynna tewrnawrnpysud TtyTaima-
JAPHKHT 3Hr KaM GYauwura XapaxaT KUJAHII JO3IHUM.

Uyaram Tununm Tauwaawaark ukTHcoanfi xapaxrtepaars Taaa6-
J3DHHHT MOXHATH SKOPbL ¥3arHAaru Nasaapaad MJIoxKH Gopuua
axwn ¢dofgarasnwaad ugopar, 6y nasnapHu TYALUPHII KO3ddH-

IIHeHTH O6MAaH aHHUKJIHAARM:
S

I(,,-s—:

6ynaa S, — 6HTTa Ma3ra XOKNAWTHPHATaH 6apya MUC CHMAap-
HHHT KeCcHM 103aCH;
Sp-— 6MTTa Ma3HUHT KeCHM 103acH,

Arap neara kyn yrkasruu xodaawTHpuaran G¥aca, naa waa-
CHHHHT KaTT8 KWCMM WY YTKa3rHYJapHUHT H30AsUHACH O6HaaH
6aua 6Yaanu. LUywunr yuys skopb YyJFAMUHUHT TAHAAHTAH TH-
nuaa YTKa3rHYNap COHH MYMKHR Kagap Kam GyJMlUM Kepak.

SIkOpr YyJAFaMHHHHT 3. 10. K. (opmyaacuuu (2,12) ysrapTupué,
KYRHAATHHH XOCHA KHUJTaMu3:

B
N=60ap—¢+n (2.19)

Bynaar xipusaguuu, £, p, O sa n uunr Gepuaran Kuhmar-
JNapH1a yyAFamMAars YTkasruuaap conu N napansen wmoxoGaanap
KydTHHHRT cOHMra TYFpu nponopunonas 6¥aapu. Lyuuur yuys
YyJaFAM THIMHY TAHNALAA napajjen 10X004a1apH COHU 3HT Kam
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6¥Aran 4yyaramaap OMHWHH ad3an acG xucobraw kepak. Axa wy
Myn0Xa3aanapra xypa, BHI MabKyJH OAAHM TYJAKHHCHMOH uyAfam-
nup (a = 1); wyHucH xaMm 60opku, 6ynaafl uynFam TeHraawTHpys-
UM TyT2lIMaJapHH TaKo30 KuamaAad. By uyaramum HwaaTHIHK
YeKJ0BYM IUapTAap KYAWAArnaapaup:

a) napaanen mwoxo6usgaryt TOKHHHT Aya xVhunanuran gKuhma-
TR; 6y KHAMAT KOMNCHCAUHOH 4YyJAFaMCH3 wmawnrHaaapaa 300 a
RaH, KOMAEUCAUMOH YyJFaman MmamuHanapia aca 500 ¢ nau ow-
Macauru J03uMm (3.4-§ ra Kapawr);

6) énMa-€H XoUNawraH HKKHT3 KOJJAEKTOP NJACTHHKAJAPH
opacuaary fiya KyAUNAAUran 3HT KATTa Ky4JaHHL! KATTa KYBBAT-
JH MawmnHajappa 25—-28 ¢ jnan, §pTava KyBBATJH MalllnHaaapia
30-35 s nan ma kaM KyseaTau matuHanapna 50—60 8 gan owu6
KeTMacauTH Kepaxk. KyuJaHRIAMHT KHAMATH 11y KyPCATHATAHAAD-
JaH OpTHG KeTCa, MallHHala ,al/1aHa 0J0B" —MalHHA YuYyH Xand-
JAM XOAHCA DYWYATa KeAHWwH MyMKRH (4.4- § ra xapanr).

Arap onauél TYAKHHCHMON 4yJFaM HILAATHII MYMKHH 6YjMa-
ca, 4yyJAFaMHHHI napaanen woxo6uanapd kyn 6yarad GowkKa TH-
MHra, MacanaH, Mypakka6 TYJKHHCHMOH uYyaramra ¥THAamH.

HMurrateauimuuer MaKcanra MyBOQHKAHTHra Kapab, #KOpb
UyJFaMJAZPHEUHT TypAH THRMAapHMHH KyAuparu TapTtubia skofiaain-
TApHII MYMKHH:

1) onan# - TYAKHHCHMOH uyaFaM; 2) Mypakxa6 TYJAKHHCHMOH
qyaraM; 3) onaufi KanaBa 4yyaraMm; 4) Mmypaxkkal xanasa wyarau;
5) apasam uysrawm.

2.5-%81Banga TYpAM THNAATH AKOPhL YYAFAMJAPHHHHT MILJIA-
THARIN COXaJNapH KYpCaTHATEH,

2B8-wannan

YUyaram tunn Acoenfi HDITATHAMM coxgCH
Onxnll THAKHHCKMOH Kyunanum 110 aaw 230 & raua 6¥sranza Kybp-
yyaram raTH b0 xkam raya G¥aran MawwHHANAD

Kyusaunw 440 8 pa ynwaan wkopn 6¥nranga xya.
BaTH 50 aau E00 xsem rava 6Yaran mawmuanap

Mypakka6 T¥aKutcumon Kyunanumr 440 zan 600 8 rava 6%aranaa, xys-
uyaraM sat 50 nau 500 xem raua 6Ynranm Mammumaaap

Oaxuit xalasa Kyunawnw }10 man 230 s rava 6¥aranna, xy_n-
uyaraM naTn 50 paw 500 xam raua 6¥aram Mawmnanap

Kyunanum 440 pan 600 & rava 6¥aranga, Kys-
Barn 500 xem A2n 0Kopr 6Yaran Mawmnnarap

Mypakka6 kanaea Kyunanuwm 24 s raua 6¥arauza, Kyesatu 500 xem
uyIFaM raya 6¥araH MamyHanap
Kyunauum 230 ¢ raua 6ynranaa, xkyepatu 500 xem
naH 1oKopH G¥aran Mamwumanap

Kyvsannm 600 5 nan roxopn 6¥aranpa xyspaty
QU xem nam opTHX 6YaraH MawkHHalap

.

Apanaw 4yaram
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2. 16-§. ¥Yarapmac TOK MallHHANAPHHHHT SIKOPb
qyaramaapuhu Kafita xucobaaw

Amanna Yarapmac TOK MaWwHHACHNK 6abIaH MacuopTHAa K¥pPCATHATAN Ky%e
JNaHHWAGH 6OMIKA KYUNAKHWMNA wIInaTWm 3apyp 6§au6 komaan Macanan, nac-
noprufia k¥pcatnavwnya 115 8 3. 0. K. KN30 UYHKAPaANTAH TeHEPATOpIaH
23U 8 3, 10. k. ONMIW Tanal KMAHHALH.

flkopn uyaraMuHHET 3 0. K dopmynacu (2.12) ra myeodux my Mamuraza
9.10. K. HH HKKH MapTa OWMPHIN YUYN aHTaHVII TEINHTHWH OWIKpUIL, ékW K¥ara-
TYBYH MarHMTABHA OKHMHHU OWHDHIW NO3WM. AMMO MaIIHRANHHI MEXaHHKaBMi
MYCTaXKaMANK 1HaPTAapura k¥pa YHHHT alinanuw Te3THIMHR HKKN MaPTA OLIHPHIN
MYMKHH 3MaC; MAIIWHANKHT MATHWTABR# OKHMHHM XaM OwHpHE 6¥amaliin, yyHKH
MallHHa MarHuTapuit TYitunran wapouTra waaitau {3.2-§ra Kapaur). Synzau
TAIIKApH, MAWHUAHKHF 9. 10. K. 0 |18 naw 23U 6 rava owmpuaranga #nma-én
MOtNaWran Ko1NeKTOp NAACTHHKANADHIA KYYMAHWIl XaZaaHw Tawkapu k¥naliué
KeTaaW, BaxOMaHkKH YHWHT xuwiAmath 2.15-§ aa x¥pcarnaranuaas oprug 6¥a-
MAcAHLI Kepax. Ana WYy Myaoxasanapra xjypa, MauHHAHHHT 3, 10. K. HHN OlIH-
puwra ii¥a g¥hu6 O¥amafiny. Ulynzadl xuaub, daker 6uTTa ycyn —mawnna
AKOPUNHHT YYAFAMUHH $3rapTHpum Konankw. Yyaramaa KnanHagwrad Gapya §a-
rapTHpHIINAp, ABbHY YuH Kafita ¥paw wmmnapn xalita xmco6raw acocuna oans
6opnraan,

Uyaramuunr Kafita ypawnan onfukrs 3. 10. K H, 3KTue YTKA3ruuIap cou
Ba napaaren moxoﬁqanag WydTrapn connnn moc pasnwaa £, N, ra A, Gunan,
Wy KaTTaTHKNAPHUHI KaWTa Ypawian Keilnurm guiiMataapunu sca £, N, ra 4,
G6unan GearunaiimMua, :

Kabys knawwran Oeargrawnapra wyBodHK Mawwnauunr Kafita Ypsamgau
0aaHury BA KeilMHrH 8. 0. K. Napn y4yH KyWHRarn wdofanaphyu 83um Mymkun:

g =g,
6l'a,

PN,
By = EU,T &n
E, un E, ra 6¥aamua: )

£y - Na,
E,  Na

+ Xocua gniMHran ndonaan o. 10. k. E, alaauuil Tealurs xamaa k¥ ararye-
uH marvutagufl  OKHMH Yarapmac Ofnrakaa uyaFaMlard aKkTHE §Txasruunap-
HHHI SHTH COHK N; HH BHUKAAIIMH3: _

Eyay

Nym N )
&a,
Uyaramun KafiTa Ypamwaa sKops Y3ariuaary nainap coHn ¥srapmaian, my

(2.16)

D]
ca6abay AKOpb na3WABrH YTKAITHUNAPHUNT AHTK couH 7 HH aHHKMAI MYXHM,

6y con 6yTyH B2 KYPT 6YAHWH Kepak. ¥ TKaaruunap COnHHMHT mYPT 6¥AHwIM
MVAFAMHH HKKH KABAaTAK KHAKG Hwhaw yuyH dapyp. Bynzan tamwkapH, koanex-
TOPHHHT KOHCTPYKLUHACHNH cAKNa6 KOAWII YuyH CEKIHAAaD COHM yyaraMm Kaiita
XHCOBAaHranIaH KelinH XaM aBBangarlifexk KOAMIUH NOIMM

IOKopuna 6aéH KNAHHTaHIADHM AXIIH TYWYHHG OAMII YUYH SKOPb NYAF3M-
Rapuin Kaiita Xuco6aawra AOHP MHCOANAp K¥DHO WHKAMMH3,

Mucon. Homunan xywnauumn 230 s 6¥aran yarapmac TOX TeHEDATODHHU
460 s ra xalita xWco6naw 7anal srusand. FkOpb YYNFAMHTA TETHIUAH MaBAY-
mornap: 2p =6, 2=100; a=2; uyaram Mypakkal TYAKHHCHMOH; KOXAEKTOD
nnacThukanapH conn K — 200,

E4nnuiun Mawunamiur 9. 10. K. HHH HKKH 6apapap OWHKPNII YUYH AKOpL
uynraMuAary YTKaIrHURAD COUNHE HKKIL MapTa OWINDHI &kH NYNFAM ¥TKAarHy-
A3pH COHW N, HH JarapTupmai, napaaner woxo6yarap xy¢raapH COUHHK KKKH
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Mapra KaMaNTupum 103uM. MucCOauMHang napannen moxofuarxap KydTaapu-
HIHT COHH a=2, 2 =) 6Yaran onanl T¥aAKMHCHMOHR uyAaranra §rnwm Guxan 6y
COHHY MXKH MapTa KaMaWTHpHW! MYMKHH. BY XoRraa uyAraMHUHr KOAAeK1ap
6¥Hnva onumu 6yTys coura TeHr G¥anw-6¥amacauruun TexmnpuG  kypammua,
YYHKH ORuM G6YTYH cOH 6yirauilaruHa OAXKMA TYNKMHCHMON NYRFAMHM ficauwt
MYMXHH!

K+1 20041
rp 3

AbHY YYAFAMHM fiCalll MYMKHH 3KaH,
KONTeKTODHHHT B:M3-EH WONAAMITaH MRACTHHRAAADH OPACHIATH KYUMHHW:

U == —_— =
k=7 2p 3 06 1384

Sy pyxcar osTumapuram guhmarian (2.15-§ ra xapawr) optix smac. Mamnna-
HMHE KYHBATH ¥arapMaclasn KORFaHRWTH caba6am xalita ypaaranian xeliuyi AROps
NYAFaMHOATH HOMHHAA TOK HKKIl MApTa kamaaau. .Jlexun Kalira Vpanrawnan
kefinu napannen woxo6uanap COMW XaM HKKNW MapTa Kamasid, w1y cafa6nu
napanaer moxobuajgarm Tox xHimarH Yarapmachay KoRamu. ByHnan mypakka®
TYAKUHCHMON uyAFaMaah oAZuii TYAKHHCUMOH uyaramra ¥Tuaranga akopb uyn-
paMHiarn YTXasrwynap (cuMnap) nMnr Kecum 03ach Yarapmaihau, neran xynoca
Keau6 yHKaaH Y6y X0AAa wyAram THNH MailiHHA KOATEKTOPHRArH CeKuHanap-
HUHT YulapuHw Ka#rta Xapwapaa’ Yaraprupunanu.

Mucon. 220 s xyynranwmna HuiAafndran Asmuraveadn 110 & kyyaaunmra
Kafiva xuco6aam Tanaé atnaaau. FTXOpPe 4YAFAMHra OHI MabayMoTiaap: 2p = 2;
2 = 29; ‘cexunngarn Ypamasp coHH w, = 4, .o, = 1; najpary YTkasrnuaap coHu
16 Ta, uyaram oaanh TYAKHHCHMON: KOINEKTOP NAACTHHKANADH CoHu K == 58,

Eunanwmu Skopn uynrampaary YTKasrausappuur gaiita xueolaaunsnan
OAHHTH COHM:

67,

Y =

M = 2w,al(=2-4-51= 461

a#ra xncofnamna wynraMA3rH napaalen woxo6yanap KYJTAIpH COHHHN
aBBAATHCHYA (3= @) = 1) KOAAHDAMHI. Y X043 YTKAIrKYMBPHHHT SHTH COHH-
ny (2.16) dopmynanas xucebaal romamma:

Ea, 0.1
N el N e ——— 464 = 232,
My Ea,'' 20.1

na3gary YTHAaruuAap COMH 9¢a KYHMAATHUA TONKAAAM:

y‘i=?;3-2'zs'

z 29

8, = 2, KYSMaHHN 3C@ WKKH MApPTa KaMafiraHanry ySyH napaniten moxo6-
YaNArK TOX KATTAIMIK WKKH Mapra Opraan. Uyaram ¥TKaarugiapuaa TOKHHHr
3HYJIHFH BBAITHCHYA KOICHH YUYH CHAMMHHI KECHMHHM HKKH MapTa OWIHPaMH3,
BYH#HT yuyH RKOPe WYYAFAMH CEKUHANIPHHUHT Xap GUPHHU KECHMH aBBR3ITHUA,
JexuH HkkH SyKJaurai cuvaad tajfiépsam AoauMm. Y xo0.1aa naamarth $TKaaruye
nap coHu 8.2 = |6 6¥naa, fsbHd KaiTa ¥paarywra xanap Kakua G¥aca mys-
yaauryua Koraan. Jemak, surH uyjiraM fkops maanapura Gemanon wofinawaan,
Kaii1a XHCOONGHIAH uyATaM CEKUNACHAATH §Pavaap COHMHEH aHuKAAAMH3:

N Az_’ z
ﬂ" - u - — an & 32'
* s 28 2.8

6yuna S — gyaFaMpard cekuuarap conn; § = K = 68,
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www.ziyouz.com kutubxonasi



606

Y3rAPMAC TOK MAIUNHANAPHUHMHI MATHUTABUIA CHCTEMACHU

3.1-§ VYarapmac Tok MawMHACHHUHC MArHMTaBHA 33HXHPH

Yarapmac ToK MauiHacH KY3FaTHW UYAFAMMHHHHT MarHuT/0B-
YUY KyUnm MarHnTanuil OKUM XO0CWA KHJAaLH, 6y OKUM MalMHAHHNT
Mazuumaeuid 3anxcupuny XO0CHA KHAYBUM Y4acTKaJapH OpKaan
Tytawanau. MarupTasuil 3aHKUPHUBT yuacTKasapy KXyfiuaarsnaap-
AWD: CTaHHHA, XYTONAPDHHRT Y3aknapr (KyT6 yuauxaapu Ounan
6upra), akopr Y3aru Ba KyT6 yUAHKAapH GuJaH SAKOPb Opacuaa-
rH XaBo 23a3opH

3.1- pacMzaa acocuil KyTGapMHHHT COHW Typauua Gyaran ya-
rapMac TOK MalWHHACHHWHT MarHUTAaBHI CHCTeMaNApH TACBHPJAKIaH.

3 1. pacu. YarapMac TON MamuHanapunmur MarhRTamd
cucTeManapi;
G—HKKR KYT6au, 6 -T§pT KyT6aH; 8—O0ATH KyT6AH,

Bapya Xxonsapaa marHuTaBud CHCTEMa TapMOKAAHTaH CHMMeTpHK
3anKupaan u6opar. Xap Kafcu KYTOHWHT MAarHUTaBuit OXHMH TEHT
HKKH KuCcMra 6yaunaan Ba WkkH KVwHH xyT6aapra Hiynaaanu.
OKHMHUHT Xap KaACH KMCMM MAMHAHMAC XHCOGHA KHCMJAAPHHM
TAWKHUA 3TYBYH MACHUTABHI 3aHMMD YUaCTKAJNAPHRAH GHDHH-Ie-
My Y1ub Gopagu. 3.2- pacmMaa TYpPT KyT6aM MalluHa MarsuTanuil
3aHMUDHHRHT XHCOOMH KucMmm K§pcatuaran; 6y pacMiaa YHHHT
Gapua yvaCTkanapH, XYMAaaaH: XaBO 33a30py 3, THWAW KaTaauu
hy, AKODL ¥3aru L,, KyT6MapHUHT ¥3awnapu A, Ba CTAHUHA {4 KY -
PHHUG TYPHOTH.

Marnutaguf OKHMHHHI KATTAJAHCH MATHUTACRYH KYyY F ra TyF-
pH nponopuUHOHAN BA MArHUTAaBHA 3aHwup 6apya yuacTKaNapHHHHT
MarHHTapui KapLHAHKAZPH AHFHHIUCH zr, ra Teckapd nponop-
HHOHANAKP!

$=g 31
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SI%Opb WyJFAMUIZ TAAa0 3THAAAMTAH 3. 10. K. 3a30pgard aco-
cufi (doRaann) marsutaBuft okum tydafiaum xocun 6ynaau, 6y
OKHMHHHT katTasury (2.12) npomanan aHwyaHaau:

d)=;%°-'=} (3.2)

MarsnTapuft 3aHXMpHa Tanab ITHAAAMraH MATHHUTABHA OKHM
XOCHJ KHJHIU YYYH 3apyp OFAraH MarsUTAOBYM KYYHUHT (M. K.)
KATTA/HCM MAarHUTaBHA 3aHMHDPHH XHCOOG KHJIHL OPKaJH AHHKAA-
HaAu. MalyHa MaTHHTABMH 3aRXHPUHUHT XHCOOMR KucMu Oup-
6upHaaH Yauamaapr Ba TafiépaanraH Matepuaau 6unan dapy Ku-
nanurad Gewrta yvacTkagaw nGopar; Wy <a6abay MarHuTamui
AgHKUPHUNT X3P KalCH ywaCTKacH YYYH Maznumasuil Kytiaruw
KatTaqury xuco6sa6 TOonMuAaAHM, uyHOHYH: F; — XaBO 3asopuinard,
Fr—Tnwan gataamparu, F,—axopb ¥3arunaru, Fy — KyT6 xyoT-
napH yaakaapuaara, Fy - ApMO (CTaHHHA) lary MATHUTaRMH Kyu.a-
HULJGP.

32- pacm. Yarapuac 1ok

MauiHnacn MarunTaanfi

SAHKUPUHUHT  xucolnii
KHCMY,

Marnurapuft 3anxup 6apya yyacTKanapuiard MarHuTaeni kyuy-
JAGHHWNAPHN ¥33p0 KFwu6, KY3raTuw yyNFaMHUHHHT MarHUTIOBYH
Kyud KarraJaudry XOCHA KUJAHRAamH:

Fo=F: - F,+-F,+ Fk+ F, (3.3)

MarnuTtasul 3anxupuunr xucofuit KHeMHIa HKKHTA KYTO6 6Gop,
my ca6a6iu MarHHTIOBYH KY4 Fg HMHT XuCOGaaHAAMraH KHAMATH
MaluMHa KY3FATHIL YYAFAMHHMHT GMTTAa KyTO XY(QTHHUHT METHMT-
N0BYM Kyungaw n6opar. BynaaH TawkapH, WYHH Xam TabKHAnal
§THIU KEPAaKKH, MAWMHAHMHT MATHUTABHA 3A4HXHPH CAAT iAW
pexBMH YUYYH, ABHN MallNHAHMHT HarpyskaCH3 yiuJalWy yyyH
Xxuco6 xuaunanu, Lllywuuwr ydyH MarsutIoBuM Kyy F, Bykyara
KeATHpran maruurtapait okuM & axophr uyaraMHaa ¢(axKaT canat
niaamw pesxumuna Gepuaran 3. 10, K. £, HH XOCHA KWIHWIIA HM-
kOH GepaAn. Mawmnna warpy3ka 6uaan udinaétranga Gepuarat
3. 10. K. HH XOCHA KHJIHW YYYH KaTTapoK MAarHiurA0BuH K4 Tanad
aTuNaAH, OyHd KedMnpoK kypcatul yramu3s (3.4-§ ra Kapaur).

6l

www.ziyouz.com kutubxonasi



XaBO 9230punary Marnutasudt Kyunaunw xyfunars dopmyna-
A3H aHHKJAaHB&AHU:
B .
23K, (3.4)

For=2 ™

6ynna By — MawmuHa 3a30PHAACH MAKCHMAA MAarHWTaBHA wWHAYK-
una, ma;
§ — 3230p KaTTaJuTH, M;
K — 33a30p MarHHTaBMf KapWHAHTHHUNT SKOPb CHPTHHUHT
THILHJKTH Tydafian opTHwaHKM Xucobra 0JyB4Yu 3a-
3op koypduuuenti (&K > 1);
Mo — XABOHWHT MArHHTasHA CHHTZAMPYBYAHJHIH

o = 4n10-7 2n/n,

Marynrasuft 3aHKHPAHHT NYJIaTAAH ACANTaH KOATAH Y4aCTKA«
Japujard MaruuTeBni Kyyasawuw ywoy GopMyaalan aHWKMAHAAW:

"x = Hxl,\'

By epna H,-— marnutaBa# MaBAOH KyuJaHTaHJKTH, Y MAarHuMTa-
Bhil HHAYKUHArA GOFAUK BA MArKUTAAM 3TPH Uy
anKAapu 6¥finua aHMKNaHaAH;

!, — MarHHTaBHA 3aHXHUD YYACTKACHHUUT Y3YHAHTH.
MarsuTasuA HHAYKUMAHUHT 33HXHPHUHT TypaAM y4aCTKaaapu-
nard Kuimatd Kyfugars ¢opMyJnaaaH aHAKAaHAAH:

®
B, = =,

Oynra ®, — yyacTKagar® MarHUTaBRHA OKHM;
S, — Y4aCTKaHHHT K{HAANAHT KeCHM lo3acy,
3.2- pacMra MypOQHUK MarWnT/JCBYH KyY

Fo=2 %am g 2Ho b+ HL, 4+ 2H by + HiL,  (35)

Arap KyT6 yuaHKAapHA2 KOMOEGHCAUMOH YYAFAM YYYK nasgap
6yaca (3.4-§ ra xapawr), y X04/1a MarHHTaBHft 3aHXHPHUHT 10KO-
puna kypcatuaran 6ewTa yyaCTkacHra sAua GiTTa —KYyT6 YY.IUTHe-
HUHT THLWIAN KAaTAAMH XaM KVILHJAaau,

MaryuTagHit 3aHXHPHHHT TYP/AH Y4aCTKa/JapHAR MarHHTJOBYH
KYYJapHHHT KH#MaT/apu TypAWUda BA WY YYACTKANAPHMHI MEl-
HMTaBWA Kapluuaurura Goraux G6¥aamu.

MarnuTaprft Kapiuuaury adr karra GYJAraH yuacTka 3a30paup.
[Hynasr yuyn ymymnft MarHaTaoB4B Ky4 Fo HUHT KYI KHCMH
3830PHKUHT MATHHTABH{t KaplUWAHTHHA edrvwra capdaanagu. Mar-
HHTABUH 3aHWUDHURT TYaaTIAR RCAATAR OOUIKAa YUaCTKAJIAPUHUHT
MATHHTBHA KAPWHIHKAAPH NYNATHUAT MATHHUTABHUE TYAWHrapAHK
napawacura GOFAHK, THWAKR KaTAaMHHHT MarHutanuil Ty AUHraH-
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JMK fnapaxach sut karta, wy cababam ysnur Marsaaranufi Kap-
IHJIUTH MAarHNTABAfl 38HMKHPHHHT N§AaTAaH scaaran 6oWKa yuacr-
KaJapHHUKHTa Kaparanaa optuy 6§nanm.

3.1- xaaeaana Mucoa tapuxacuia xyeeatn 500 xem, xyunanu-
mu 460 8 Gyaran yarapMac TOK IeHepaTOPH MATHUTaBHII 3aHKH-
pnHH  xucoGaaw HATHXANapH Kearapuarai. By redHepatopuuHr
Maruutasufl 3awkupana 2p =8 ta KyT6 Gop.

MarnuTasnil 3anxup pofinaan marnuraput oxum @ Husr 0,5 P
0,75 ®,, &, Ba 1,1 &, ra TeHr TYpPTTa KHUiMATH YUYH XHCOG KH-
AuHraH. Bynaa @y — redHepaTOPUMHT ca/AT HINNAIM DPEXHUMHRATH
5. 10, K. WHHHT HOMHHAJ KHAMATHra MOC KeAyBUH Marsurasuil
OKHM.

3.1- waasan.
05 @ | 075 P, | @, | 1 B

Marunrasud 3anwup

YYacTKANapHUHHHT NOMH MarunTaoBuM KYuAapHNNT KniiMaTaapH, a
Xaso 3azopy, F, 47t0 7120 9500 10450
Tuwan xataam, P, 43 635 3350 1850
Slkops ¥aaru, F, 73 140 395 625
Kyt6aapuunr ¥saxaa-

pu, F 115 285 510 1050
Cranmua (apmo), F, 234 360 610 760
Kyr6nap wydrira rancup

STAAUIAH MATlHTAOBYM

Kyu F, 5065 8520 14365 20825

Ky8raTHw 4yAFAMBERUHT KyTOJap xyQTura TasCup 3TYBYM Mar:
HHUTA0BYH KyUH Fy KY3raTHW YyAFaMHHHHI KyT0 FaaTarnaaru
ypamaap COHHHH Gearnnangu:

w, = 7’;7 (3.6)
6yHna I — x¥3araTum yyaramuzarm TOK HAaTTANHTH, Q.
fIlxopr uyJramura napaaien yaaHrag KY3raTHlWl uyJAFaMHAara
TOK kaTtaaurd Kyepath 10 gaH 1000 xsm rawva 6Yaran maluHua-
AdpAa MamHHa HOMKHAJA TOKHHMHT Termwaunya 3,5 pan 19 uraya
TeHT Ae6 Ka6ya XxuauHaaH, Kymsatu 1 naH 10 xém rava OGyarau
Mamunanapaa sca 7 gad 3,59 wuraua teur el xalyan KuanHaLHM,
{eTma-keT KYyaFaTHul uyAFAaMHAAr¥ TOX AKOpb UYJAFAMHA&TH
TOKKA TEHC,

Mucon. Arap m. x. Fo= 14365 a, renepatopunr xyunasum €/, = 460 o
6Yarannarn Kyssatun F, = 500 xam 6¥aca, mapannen K¥araTHwWAH F3rapMac TOK
Tenepatopuuutr xyt6 raaTarsjarn $pamMaap cowdui aHnKAakr,
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Evnanwx, Tenepatopunnr noMHuaa Toxa,

P 5001
LR e

- (080 a.

K¥araTum TokHHn I, HuHr |% ura Tewr, ReG Kafiyas {HAaMua,
I, = 0,(1-1080 = 10,8 a.

Kysratuwm qylxrauﬁﬂuur KyT6 Faatarnparn ypamaap conu (3.6)

Fo 14365
@y — 3T = 3.108 = 670 §pam

3.2-§ MawnHaHMHT MACHHTIAHHI XapaKTePHCTHKAaCH

Mabaymxn, deppoMariuT MaTepuanisapaa MarHuTapiil TYiinHAI
XycycuaTi 6op. LLUyHHHr yYyH MALIMHAHWHT MAlHUTABHH OKUMMU GH-
J3dH MArHUTAOBYH KYy4H opacunjarm 60Faann Iy UH3HKJAH 3MaC, SIBHHU

OKHMHHMHT OpTHWH KY8FaTHUIN uyJraMH

o) MATHUTAOBYUN  KYWMHHHT KVnsfiHwura

& = nponopuxonan 6yamafin. By xon & =
al b/ ¢ , —

7{ t + = f(F) 6ornanpwngur 3.1- xagrar Mas-

/’ AYMOTAAPH acOCHA3 KYpHATAH rpadn-

KaBu# Tacsupy GHJIAH TaCAMKJAHAZRY,;

0y rpadMKk MailMHAHHWHT MAZHUMAGNUW

xapakmepucmarkacy  pednaaau  (3.3-

!
+ T
! 1
|

4 T
!
05 ] ] e pacMm). XapaKTepHCTHKAHUHT 6GoINNaHFHY
T T T KHCMH TYEpH YM3HKAHAUp. DyHra ca6ab
HEEE IWYKH, MArHHTaBuA OKUM KATTAJNUIH HUC-
1R 6aTaH KMUWK Ba MAarHHTaBHA 33HXHP
0 E TR |F TyAuHMarad 6yaranna, xyaratuin Mar-

5 10 15 20-0°0 Huraopum K;’-IH thaKat 3a30pDHHHT M. K.

KATTAAUTH /3 GHU1aH AHHKJAAHAAH, YYHKH

3.3 pacM. Maruutaanmm xa- MAarHHUTaBu# 88HXUPAATH NYNAT 3/1€MEHT-

paxrepucTnkach. NAPHUHT Mar{uTaBufl Kapwuaurd Kyza

xaM GVaanu. (3.4) wndopanan x¥punub

TYPHTTHKA, M. K. Fi MaruuTasHf HHAYKuMA B. ra, Ba 6uHoGapuH,

MarHWTapufi OKHWMIa nponopunOHaAaRp. LLIyHHHT yuyH MarHmT-

NaHul 3TpH YH3UFHT2 KOOpAMHATA GOlMAaH Y TKA3HMATAH ypUHMA

S430DHHHT MAarHuTaBUA KyunaHnwH Fy 6uaau dohnanm MarHuta-
BHA OKHM opacuaard GornanuwiH ndopanafyu.

K¥3raTysuu M. k. HuHr Kp#MaTd F’ maH OopTHO keTranja 3aH-
Xupaary n¥aaT saementiap MarHuTaEnb t¥finnaan pa © = f(F)
6ornannw yu3ugaM 6Yamali Konaau., Boluga ywacTkaaapaaH o0.a-
JAHH AKOPHHHT THIIAH kapatn T¥fAunaau. Ulynuur yuyn maruuta-
Buft OKMM opTHwH Guiran 6y YyvaCTKaga MAarkutiaoBun Kkyu F,
MarHuTaBHft 3aHKHUPHMUHI OOWKa Yy4aCTKajaapuaarsra Kaparadpa
TE3POK OPTaAH.
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Arap MarHMTAaHUIL XAPAKTePHCTHKACHHUHT GOINAHFHY KUCMH-
ra UH3HAT2H YDHUHMAHM OPAMHATA YKHAA %=l HYKT3 OpKaaH

Dl
yTia3naran rOpH3OHTaL TYFPH UM3HKKA Kanap MABOM 3TTApCAK,
ac KecMa Kyaratyeum M, K. katraaurun Fy wm, ab kecMa sca 3a-
SOPHMHT M. K, KaTTaauru Fy wu xypcaraan, By M, k. nap Huc-
Gati midunuw wosfduyuernmu nefinaanu:

F ac
Ky m g = 3.7
* Fc_ ab 3.7)
K, HUHT xaTTaaurura xapal Malunia MATHHTABHA 3aHMUPHHUHT
TYAUHTAHAKK Japaxmacu xaKuaa guxp loputim mymwud. Oaartaa,
MawHHa TYRAuHran wmarunTapuft cucteMana, awuu K, > 1 Aa nw-
aagan. Hopman acaaran Mawwuuanap yuyd K, = 1,25—1,75 6y-
Jaj.
Maruntaasnm  xapakTepuctukacu 3.3- pacMaa KeATHPHATAH
reHepaToOpPHHHr TYidunMw KosdpPHUMEHTH KYyRMAATHTA TeHr:

_F, 14365
PTUFy 9500 1,51

(2.14) nan kypuHu6 TYpUNTHKM, aRNaHUIL Teaaurk Yarapmac
6¥aranna yarapmac TOK MAaUIMHACHHIHT 9, 10, K. F, Maraurasuf
OKuM P ra; KysFaTHIUHWHT MATHHTIOBYH KYUH 3¢a KYIFATHII TOKH
{x ra NpONOpLUHONANAHKD:

Fo = QIKWK .

Wynunr yuys Mareutaannw xapaxtepuctnkacu & = f(F) yam
MAIHHA 3. 10. K. HHUHT KY3aFatuwl TOKHra GOFAuKAMTHHM ndoaa-
nafan, E,=f(4 ) 6Yraqu Ba MaAWuKRARUKZ CAAM WILAQUL XA PAK-
mepucmunsacy Aefinnann (5.2-§ ra xapaur).

3.3-§. Slkops peaxuunacu

Yarapmac TOk MawmHAaCH canT nwAAW peXHMHUIA MIIAArAHWAA
AKOPL YYyAFaMula amanja Toxk GYaAMafian 82 MAWIMHANMIT MarTHM-
TaoMR 3anmupHAA (PaKaT KY3FATHW uyYJAFAMHHHHT MACHHTJIOBYH
Ky4YuTHHA TabCHp 3TaaH. ByHaa MawuHauwHr MarHurasud mafino-
HH KYTONap yxura uuc6atan cummeTpuk Gyaamu (3.4- pacm, a)*,
MarHuTasu#t #HAYKUUAHKUHT XaBO 3830pHAA Taxcumaanuw rpaduru
3Ca Tpaneluus IWAKAKWTa YXwam 3rpH YH3HKHHU XOCKHA Kuaaau (3.4-
pacm, 6). Arap MawuHa Harpyaka GuaaH uwijaca, AKOpL uyJFa-
MHAA TOK na#taa 6ynagd BA y AKODHMHT MATHHTJIOBYM KYUYH £, HII
Xocua xuaaau. KY3araTHUIHMHT M. K. M HOJAra TEHr Ba MALIHHAAA
baKaT AKOpHUHT M, K. M TabCHp 3TaAM, Ae6 dapas xuaahauk. ¥

* CoaxanamrTHpHm MaKcafMAa AKOpb peaxiusacH LIAPTAM MUYTKaDapHra 3ra
6Yaran ukkH KyTOAH MaWHHARA KYpuO WHKHAALM.
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X0MMa WY M. K. XOCHA KuArag Marautasuf mafizon 3.5- pacwm,
a 1a xypcatuarad kypuuuwaa G6¥nanu.

By pacmzaH KypHan6 TYPHRTHKH, AKOph YYAFAMHHUHT MaTHHAT-
A0BYM KY4d U§TKANAap uk3anFd (aflHM X0aJa reoMeTpHk HefiTpan)
6yAnab jiynanran.

LUyHra 9uTu6Gop Gepuul Kepakku, AKOpb afijaHCca XaM AKOPb
yyaFaMH M. K. MHHHT (pa3opuit AYHANKIDM YarapMacRan K0NaAM,
uyHKH Y GyT1yHaail uyTKaAapHHHT Xoaatura G0FIMK 6Yaand.

’ T EEERES
" WL —
i

34-pacw. CadT HMAAW PeMHMHAA MaWIHHAHKHT MATHHTaBR#R
Maiiaonu:
a- MawuBagyHr MarnuTapnli MallaoHH, G—MHAYKUHAHHKT 3A30pAa
TAKCHMAAHHILK.

Slkopb uYAFAMMHHHI M. K, B YJTKaNAap MMAMFWNA ISHT KaTTa
Kufivatra sra 6ynazn (3.5- pacM, 6 aaru / arpH uM3MK), KyTOAap
yKku 6yAnua 3ca 6y M. K. HOIra Tedr. JlekMH 3a30pAa MarHHTa-
BHA MHAYKUMSHHBT SKOPHHMNT MATHUTABHA OKHMHIAE K§pPa TaKCHM-
JAGHHIDK PAKAT KYTO YUNHKNAPH UYerapacHAarHHa M. K. HUHC TaK-
cHMAaHHWHra moc kenagn. Kyt6nrapapo ¢azona MariHuTasuil M-
RyKuus keckun kamasau (3.5- pacm, 6 aaru 2 orpH umnsmk). Bywra

J}i

3.0- pacM. flkope peaxumscunmur maruurasni  Makzonn (2) sa
HUEYKUHANNEE 2330p3a TaKCHMAanuws (6).
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ca6ab kyT6aapapo (a3ofa AKOPHUHT MATHUTABHA OKWMHIa Mar-
HUTABHI KAPUIHAUKHUAT OPTHO KeTHIWMAHP. SKOPL uyAFAMMHUHI
M. K. H KatTaauru F, xyT6uf O6yJHHMa © LATH fKOPh YYAraMu
yTKa3rnuJaapH COHM Ba WY YTKAa3rH4YAapAarH TOK KaTTaAMrH i,
OuMaH aHNK/IAHAAH:

Fy= “% l,s, (3.8)

6ynna %—qynramnam §TKA3THYNRPHANT AKOPL allA8HACHHMHT
R

Y3YHIHK OHPJHTHTE TYFPI KEAYBUH COHMU;
L, =;-‘:-1—mcoph YyJAFaMH YTKa3THuNapupard TOK, 6y TOK na-
panjen woxo64yafarK TOKKa TCHF.
%ia = A fe6 6earuaal, AKOph M. K. HHHHI KYRBAArH Ao -
ZaCHHH XOCHA KHJIaMH3:
F,= Ar, {3.9)

6ynna A — anoprune wusuruft Hazpyskacu (oKianuur), Oy
IKOPL MATHHTNOBYH KYYHHHHT IKOPh aR/iaHacH Y3YHJHCHHUHT |
CaHTHMETPHIa TYFPH KeJaawran KUCMUARDP, UH3HFHA HATPY3KAHHHT
KufiMary MAalIMHAHHHT KyBBpaTura Kapa6, 66 nanm 700 a,cx raua
6¥AMIIH MYMKHIL

Ilynnat kuaKMG, HAarpyakaau Y3rapmMac TOK MAIUMHACHAA HKKH
XHJ1 MATHHTNOBYM KYY: KYSFATHW M. K. U F, Ba AKOpbL uynraMu-
HHHT M. K. 0 F, Tabeup sTanu.

SKops wyAFamMu MAIHUMAOS4N KYLUHUHI MAUWULHARUKE Ma2-
Humaduli MGAOOHI2A MAdCUPU AKOPL- PEAKyuAcH Oefturady.
Slkopn peakuusacH acOCHM Marnutapnii MaRiOWHH 6y3anH Ba yHwu
MallMHa KYTOJapUHHHT §KHra HHCOAaTaH HOCHMMETPHK KHAAAl.

3.6- pacM, a aa fKopb coat cTpeakacyu 6¥fimua afinauranza re-
HepaTop peXHMHAA WIJNAAAMTaH MalHHA HATHXKABUR MaltnoHM
YUH3HKJIAPUHHUT TAKCHMJAHUIIM KYpcaTuarad, Maruutasufl maiinon
YHSHKAAPHHHHT OYRAAR TAKCHMJAHHIIM AKOPL COAT CTPCAKACHra
TeCKkapu HyHanunmwaa a#nanafvras Gy.aca, ABuHraTeara xam Moc
KeJaaau.

Arap MaWVMHAWUHT MA&THHTaBUR CHCTEMAacH Tylianmarad, jneb
b#pa3 kuacak, y x0ama AKOPb peakuufacH ACOCHA MarenTaRui
okuMuy 6y3aan, Xoa0C, Je€KHH YHHHT KATTAXHTHHH YarapTHpmai-
Au. KyT6HuHT 4eKKaCH Ba AKOPL ¥3arnmHMHT Wy KyT6 pynapacu-
aary THWAM xartaamd (6y KaTAaMAa AKOPb M. K. HHUHT #YHaau-
WY acocuit Kyt6aap M, K, JapUHUHT #ynaauinyn 6unan MOC Tywaan)
MarHHTAaHagK; KYTOHHHT GOWIKA YeKKacH Ba THINJAH KATAAMHIIHT
AKOPHUHT M. K. M 8COCHH KYTGJapHMNT M. K. Japura Kapama-xap-
iy AynanraH KHCMH MarnutCianasaad, Bynga watixaenit Mmar-
HHTaBHA OKUM I§é acocuid KyTCAapHHHT YKHra Hnc6aTaH MabayM
Gypuakka Oypnaaad, ¢uankasuil nelitpan mm’ (AKOPUUHT HHAYK-
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{Hs HOATA Tenr GYATaH HYKTaNapHAAH YTapurad udauk) sca reo-
MeTpHK HeliTpaX n#n’ ra HWHc6aTaH a Gypuakka camxufian (3.6-
pacM, a). MawnnanuHr Harpy3kacu Kanuanuk Karra 6yaca,
HaTHwapuf Mahgon wyHyaauk kynpox Gy3awsaam pa, 6HHOGapuH,
(bu3MKaBUA HeATPANHUHT CHMXHIW OypuarH Wy Xxaaap karta 6§-
Aand. MawnHa redHepaTOp pexXuMHAAa INNAranuAa PuauxabHf
Hefiipan SKOPHUHI afNawHW AYHaAMWKAE, ARHraTeas cubatuia
HINNATAHNAA 3Ca AKOPHUHED allaHMIIMra TeCkapu HyHanHIDRA CHA-
Kuiau,

Mauwuna naThkasuil MafAZOHHHHHT OY3UAMIUKM YHHHT HUI XYy-
CycuaTnapura €MOH TabCHp 3TaAd. DupnHunaan, GH3HKABHA HefiT-
PaNHHHT T€OMETpPHK HeftTpaara HUC6aTaH CHKHIIY YYTKA KOHTAKTU
Ml WAPCHTAaPHHUKT €MOHMAIIYBUra OAHO Kenanu Ba KOMNEKTOP-
14 Y9KYH uHKuimra ca6ab 6yanwwn Mymxud (4.2-§ ra gapawur).

VKKMRYHLAH, MALMHA HATHMABHA MaBZOHMHHHI OY3WAHIOHN
OKUGAaTHAA XaBO 3230pHAA MArHWTaDHA HHAYKUHA KafiTa TAKCHM-

gy ov

!
[}
|
I [ . e

[SRAZ]
N

.
.

g

3.6- pacu. Ymymult (axynnil) maruuvasnll Maitacn (@) B3 HHAYKUMSHNAT
3230p4a TaXCHMJIAHHMUIN (0).

h T

NaHanH, 3.6- pacMm, 6 Ja XaBO 3330pWAA HAaTHXaBuf MaAlOH Mar-
HUTABHA HHLYKUMACHHUHT 3rpH uu3uxaapuu (3.4- pacM, 6 sa 3.5-
pacM, 6 ra xapaur) OHpJawWTHPHW AAH GUIAH XOCHJA KHIMHTAH
TAKCHMAGHKIW rpadure xypcatuaran. By rpadukaan x¥puHuG
TYPHOTHKH, MACHUTABH{I WHAYKUWA MAUlHHAHHHT XaB0 3a30pHAa
HOCHMMETDHK TAKCHMJAHAAU BAa KyTOMAPHUHI MATHHMTJAHTAH UeK-
Kanapu pynapacuga weckud k¥nafiu6 kertaau. Hartmxana AKope
UyAraMd CEeKUHANAPHHHHT aKTHE TOMOHJAAPH HHAYKUHAHWHL KHij-
MaTaapu MakcuMaa 6Yaaauras 3oHara (KyT6 yUAMKJAAPHHUHT Mar-
HHTNGHraH Yexkkanapy pynapacura) TywHO Koaran nafiTnapia
CexUUANap 9, K. K. MHHHT OHMHA xuHMartnapu opTu6 kerand, By
X0 KYIWHM KOJAJNEKTOP NJACTHHKanapH opacuaarn xyuaawuw Uy
HUHT xynafimiuura oan6 xenagu., MalldHa aHuaruHa OPTHKHA HAT-
py3ka 6unad mwnaranfa kyusauuw U, pyxcat sTuaaiuray guf.
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MaTuAan opTUG KeTafM BAa MUKAHUT KHCTHPMA saexTp €fu Guian
xonnauut Koauwu MyMmkun. Koasextopaa 6¥arau rpadut 3appa-
4aJapH Ba METaal YaHTH 3J0eKTp ERUHHHT KYYahHWIuura MMKOH
Gepaau. HaTuxana aneKkTp MAIIHHAHHKC KIUW OY3HAMIIH MYMKHH,

TyfAuumarak, Marnu1aBnfi CHCTEMAJH MAIIHH3AAA AKOpL peak-
uuAcH aHa wyHpah oxuGataapra oaub xenann. Arap MailMHaHHHT
MAarHUTaBHA cucTeMacH T§HuHran 6yaca (KYymUUJAMK 3NEKTD MallH-
Hahapza 1uyHAaft 6yaaau), KYT6 yuaHrn O6HITA YeKKACHHHHr Ba
YHHHT p¥napacufiard sKopb ¥3aru THWAH KaTAAMUHHHT MACHHT-
JauHE 60WKa YEKKaCHWHHHI XaMAAa YHHHT pynapacHiari siKoph
THW/H KATIaMHHUIT MArHMTCHSAAHMINWTA Kaparasja KaMpoK fa-
paxana G6yJaanu.

By X0 WRAyKUHSHUHT 8430pAa TAKCHMJAHUILKra HXOGHA Tab-
CHD 3Tal¥ BAa MHAYKIHS aHUYA TEKHC TAKCHMJAHANH, YYHKH HHAYK-
UMSHUHT MaKCHMaJa Ku#MaTH / yuacTka KaTraquryua kamasgu (3.6-
pacm, 6). Jlekun 6YHAZA HATHXABMX OKHMM KA4aTTAJHULH KAMangH.
Bowmxaua afitranga, mylunzan
Mazrumasul cucmemaan Mmauiu-
HA0a AKOPL PEaKyUusacu MAuluHa-
Hu MazHumcussanmupacu. Hatu-
Maja MAWHHAHHHT HIU XOCCaNapH
éMOHNallafH: TreHepaTOPASPHHHT
3. 0. K. H KaMaaaH, ABuraTeaapaa
alaHTHPYBUM MOMEHT KMUpasaH.

Uyrkanap reoMerpux HeltTpan-
1aH CHAXUTaHJAA AKODb DeaKLus-
CHHHHI MarsuTCH3fawW  TabCUPH
Ky4anaM, Bynra ca6a6 wyku, yyT-
kanap OunaH OHPraJuKAa SKOPb
MarHHTA0BYN KYUHHHHT BeKTOpH
xaMm cumkufan (3.7-pacM). ByBRa 37 pacw.  Slkope  uyarammemar
SIKODHHHT MArHHTAOBYH KYYH Fa M. K, HHH T3WKUA STYBYHIAPra ax-
KYHAANAHT TAWIKUA 3TYBUH F, = paruu,
= F, cosB «kyupanruia uGopar
6yub yoamacaa, 6aaxku yMra xyréaap Vxu Gyfhna6 AYHaaran
6yinamMa TamKua STYBUM F, == F_.sinB kxyu xam x¥wwunanu.
Arap MauMHA reHepaTOp PexHUMHUAA HWINACA, UYTKANAp AKOPHHHT
afnaHu HYnaAMWIHAA CHIKHIAHWAA AKOPb M. K. WUHMHT OYitnama
TaluknA 8TyBUHCH F,, KY3raTyBuH M. K. £y ra Kapuu Aynannwaa
TabCHP STaiu, Oy 5¢a MAlMHA acOCHA MAarHuTasufi  OKMMMHHHT
cycaftumura onu6 Keaaan. HyTKanap AKOPHUHr alfilaHUILIKrA Tec-
Kapu AYHANMLIAA CHAXHNTAHNAA AKOPE M. X. HHUHr OYHAnama Taw-
KHJA 3TYBUMCH F,4 Fy ra Moc fifHannuAa TabCHp 3Talu, HaTHHKANA
MaIlHHAHMHI aCOCHi MarHHTapHfi oxuMH GUpMYHYa k¥nasazm,

Arap mamuHa jBuratenp pexuMuna uuiaaca, uyTkanap sikop-
HUHr afJaHull AYHAAWIDKMAA CHJXKMTAHHLAE AKOPb M. K. WHHHT 6¥fi-
JNaMa TaMKUA BTYBUHCH F,y M. K. Fy ra MOc papumja TabcHp
9Tajd, uyTKanap AKOPHMHI ARNAHMIIMIA TeCKapH AyHAAHWAA
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cumkurannaa F,, M. K, Fy Ta Kapwn Ayuaaumna 1abCHp 3TalM
Ba MAlUHHAHKH MarHHTCH3JAUTHPAAN.

SiHa wyHd xaM afTHO YTHW KepakkH, 4YTKalap TreoMerpHK
BeHTPaNdaH CHUJKUTaHIAA AKOPb PeBKUMACHHHHT OY3HIl TahCHPH
cycaand. T'an wyuaakH, YyTKanapHHHr TEOMeTPHUK HeATpannaru
X0NaTuAa AKOPh M. K. B F, HuHr XaMmacu x¥upananr (£, = Fj,)
6y.aain, uyTkasap TeomeTpux Hedtpaara Huc6atam 8 6ypuakka
CHAMMICAHAA 3CA AKOPbL M. K. HHHHT KYHXaJaHT TAliKWJA STYBYHCH
Kamanau (F,, = F, - cosf).

3.4 §. Ikopb peaKUHACHHWHT 3apapiH TAbCUPHHU HYKOTHIN

U§Tkanap KOHTAKTHHHUHT HIUNTA AKODb PEAKUHACHHUHI TALCHDH
MalMHANapAa KYwuMya KyT6Aap nwaaruw (4.3- § ra kapaur) ayau
6uaan #yxgoturanu; 6y xyriaap acocumfl xyT64ap Oracura ypHa-
THJAAH B3 MArHHTJIOBYH Ky4 XOCHN KHAHO, AKOPb_M, K. M K{H-
NaJaHT TAIUKHA 3TYBYHCHHUHT
reOMeTpHK HefiTpanaard TabCH-
PHHR (KOMMYTalUMf 30HAacH1a)
fi¥Koraan., Xamo 3a30pWAa HH-
AYKUMAHHHT HOTEKUC TaKCHMAA-
HUWHHHHT OJJNHH OJ81HTaH 3HT
TabCHPYAH BOCHUTA Y¥3rapmac TOK
MAIMHANAPHAE KOMNEHCALUOH
YyAFaM UILNATHIZHD.

KoMneHcauuor uyasam xyro
YUNHKJ2 PUBHHT Na3napura xom-
aamrupuaaan  (3.8- pacm) Ba
AKOopb uyaraMu O6uaaH xerma-
KeT KHAHO WwyHAall yaanagauk,
GyHna yHWHT M. K. ¥ F, axopb
YYAFAMUHUHL M. K. H F,ra Ka-
pama-gapuy TOMOHra Aywaara
6yaaau.

3.8- pacm, Komnencaunon yyarauan Komnencaunon uynram 6ap-
YarapMaC TOK MaWMHACHHLAr crabu- 48 acoCHii KyT6aap Ky16 yudi-
HaCH. TUHUHT 103ack 6Yfna6 Tapyaaran

Kuaub scanajiu.

[{omMneHcaltnon uyaraMHH SKOPb wyaraMu OGHAAH KETMa-KeT
yAaul MaIIKHAHWHT HCTAAraH HArpysKacHAa SKODHHHT MATHBTIOB.
YR KYYHHH aBTOMaTHK DAaBHIUAA KOMIEHCAUHSIAUHY TabMUHNaRAM,

{oMnencanuon uyAFaMJaH Y3rapmMac TOK MAWIHHACH HINJAL BAK-
THAa HWOopYAupoy 6¥.Jand.

Komnencauuwon uynram O§aranpia MallMHa €anT mwwJjaw pe-
MUMHJAH HArpy3kara yTraHuAa yHHHMT MarHHTaBMH MatiOHM aman-
Ja yarapmacidd Koaanu.

Jlexus KOMDEHCAHMUOH YYAFAM MAIHHAHM KMUMMATJAIITHDPAAM
Ba YHUHI KOHCTPYKUHACHHH MypakkaGaawTtupaad. LIynunr yuyw
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KOMNEHCALMOH WYAFaM Harpyaxacn keckun ysrapu6 Typajuran
Karta Kymsatau (150 xem mau Gownab) MaiuuHanapiaruda, Mas
CaNaM MPOKAT CTAHJAPHHHEF SAEKTp ABHIaTeaNapHla HIUNATHAALH.

kOoph peaKUMACHHHBI MAWWHATA MATrHUTCH3NOBYH TABCHPH
KY3FaTHIl YyJAFAMH MarHMT/JOBYM KYUMHHHT KYyna#uiy OHAaH XOM-
nencaunanaHagi, TampHOaHHHT Ky pcaTulliHya, IKOPE PRAKUMSACH s
HUHC MAarHHTCHS/JOBYM TabCHPHHH KOMIMEHCANMHAAAI YuyH CaaAT
MIIAAL PEXHMHAA XY3FAaTHLI MATHUTAOBYR Kyud Fy Hu (3.1-§ra
Kapanr) 15—30% owmnpuw Jn03uM. ByHHHT yuyH XyTG Fantakaa-
puaaru ypamaap conu (3.6) ra xypa xuco6aawran KuiMatHaaH
6Hp 03 owWHpPHAIAM:

w, = w, (1,15 —1,3).

IV 6086
VY3raAPMAC TOK MALUHHANAPHIA KOMMYTALIUS

4.1- §. Koanektopaa yukyH unkHu cabGabaapu

Yarapmac Tok Mawunach MmaaramMaa uyTkanap GHAAH KO-
JACKTOP CHPMAHYBYM KOHTAKT XOCHA KHAsaM. UYTkanap KOHTAKTH-
BUHT 103aCH MAalUWHA M TOKMHUHT GHTYA yyTHAara TYFpPU Kenaxu-
rad KaTTa/HTHCR B2 TAHAAHIAN UJTKANAD MapKacH YuyH TOK 3HY-
JHUTHHUHT AYA KyAnnaaurad xufiMaTara xkypa TawaaHamd.

Arap uyTka Gupop ca6abra xypa KoaaekTopra GYTYH 103acu
6unan sMmac, 6aiku yHMHT OHp XucMH OuaaH Tern6 Typalurau
6yJaca, wy xo#aapaa TOKHHUHT 3UUJMTH HAXOATAA OPTHUO KETamu
Ba 6y KOAJIEKTOPA2 YUYKYH YMKUIIHra cAn6 kenaid. Tok 3nyau-
THHUHT XaANaH TaWKapH OPTHG KeTHIHra 4uyTKajla TOKHHHT KY-
nafimmwu xam ca6a6 6y MM MyMKHH,

KoasekTopia yukyH uYuHK4wHra oan6 kenaauraw ca6abnrap
MeXauHKaBHfl, NOTEeHUNaN Ba KOMMYTAauUWOH cafabiapra 6§ auHanH.

Mexaruragult ca6aGrap wkymaacura Ky#uparuwiap KHUpaju:
yy TKaJAPHHUHT KOAJEKTOPra GOCHMHHHHT GYIWANTH, KOANEKTOPHUHT
HOTYFPH KOHQHUIypauusacH €Kit CHPTHHHHF CHATHKMACAMIH, KO-
JACKTOP CHPTHHHHI KHDPJAAHUINH, MIOJAUHAHUHL KOANEKTOp Naac:
THHKAJApK YCTHAAH YKWKUO TYpHluW, Tpaseps3a, OapMokaap EKK
YYTKAaTYTKUHYNAPHHHT MAaXKaM ¥ PHATHAMATAHAHTH, LIYHHHTAEK, Ma-
WHHAHY HIUJATHID KAPa8HHAA BYXYAra Kearan 6omka HyKCoHJap
wyanap xymaachpananp. Wy nyxconnap 6¥aranaa Gawaan uyTe
Kajap GHJaH KONJEKTOD OpacHiard KOHWTakT OySH/IaAH Ba KOJ«
JEKTOPAAH YuYKYH uHKa Goutjafnn.

KYIKHM KONAEKTOP NJACTHHKAJAApH OPAacHAArd Kyudawuw AYA
KyfiunaguraH yerapazaH OpPTHG KeTraHAa KOJJIEKTOPAd YYKYH uH-
KHWHHUHT nomexyuas caGa6aapu Byxyara xenaan (2.15-§).
DyHIa yuKyH uYHKHWM, alHHKCA 'XdB(AH, YYHKH Yy KQJA4eK10pAa
9AeKTp €Aura ahnaHuG KeTuilu MYMKHH,

(1!
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Vugyn euguuuHunr komMmymayuoxn ca6abrapn MamuHana akops
YYAFAMHU ceKUUATaPUHUHT GHTTA mapananen woxobuanay Gomyacu-
ra yTuinunarn ¢u3nkapui npoueccaap tydafinn syxyara xeaaau.

Bab3an 6up BaKTHRHr ¥3uma O6up Heua caBabrap xoMmmaexcH
Ta'hCHPHUAA XAM KOMNEKTODAA YUKYH YHKAAH.

Yukyn unKnm ca6aGaaprHH aHMKAaWHKH MexaHUkaBuh caba6-
Japaak GouwAawl Kepak, YYHKW YyJAap, OAaTA3, XOJNEKTOPHH Ba

41-xaaBaa

YuKya
YHKATS
Napaxach
(xoMMYyTanms
Kaaceu)

VYKYH unKum AapaxacHuumr
XapaKTePUCTHKACH

Konnextop Ba ujTkanapnuhr
X01aTH

1

Vugyn vyugmaliau (yuxyHcHs,
ATHHH COKHH KOMMYTAIIHA)

Koanekrop Kopafimaran sa u¥r-
Kanapuu Kypym GocMaram._

....
N

UyTKAHHHT KHYNKDPOK KMCMH Ta-
rH1a HYKTaBnH yYKyHIAHHIL
nailao 6yrann

N | =

UyTeanapivHr KaTTa KACMY Ta-
CHAA KYYCHI YYKYH YMKAAH

Konnextopna xopalinm anomar-
Japw naijao 6¥aean, 6y xoa-
AeKTOP cHPTHIH Genamii Guaan
apTranaa ocon Hyxomaan, wyT-
Kanapaa XaM KYpyM XOCHA
6yaann

YyTKanapaunr GyTYH YeTH Tarmu- |

1aH YYKYH WHKaaH. Byrra na-
Ipy3kauuur YKTHH-YKTHH ¥a-
raprasila Ba YHHHC Xaijdad
TauKapu OpTHE KeTHIIN KHC-
Ka Mynnatin 6yaran xoanap-
narnua Hya kylinaann

Koanextopaa xopalinm aaomat-
aapit naiigo 6§nalH Ba ¥ Koa-
7eKTOP cupTHUHU OeHanH 6unan
aprranga fiyxoamafian, ujTka-
Mapaa xas KypyM xocHa 6%-
nagH

UyTkanap YeKKanapHHUHT Taru
I3 yuKYyasaHum BYKYAra ke-
nub, YUKYHRap oTwand yYuxa-
an.  Mamunansap 6eBocuta
(peoctat 60cKuynapcus) ynan-
raufa €xu peBepCHpP.aHraK1a,
IYHAA XaM KONNEKTOP Ba 4yT-
Kanrap MHa HWMAATHII YuyH
ApOKAH Xxonaraa G6¥nca, Hin
Kyfiuaagn

Konnexkropna xopaliran woliaap
k¥nanan Ba G6Y Konsekrop
cHpTHHH 6en3un 61aau apTran-
na #¥xonmalan, yiTkanap xam
kKyqi4s Ba 6y3Haagu

Bcantma Mamupa HOMUHAN pexiMAa HWABIGHHAA YYKYHAAHHL 13pa-

|
waci 1 7 A OpTHO KETMAaCAHTH NOINM.
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ujTKanap anndpaTHHM TAWKH Ky3aTHW HATHXKAcHAa TOnWAaIM.
AHnKnaw Ba AYKOTHID SHr KHANH GYATaHM YUKYH URKHWHHHHT
KOMMYTauuOH caGabaapuaup. UYTKaNap KOHTAKTHHUHT HIIAAIIHIA
KOJIEKTOP CHPTHHHHT XOJaTH XaM KaTTa TabCHP Kypcaramd, Ma-
IWHHA Y30K BAaKT HWJAaraHuAa KOJJEKTOP MHCH MCCHKKA YHAAMJH
MYRA KATTHK IONKAa OKCHA Napaa OuaaH xonaaHub xonasH. Bab-
aan 6y mapna TYK KHrap panr Tycra xupub KoJaau (,KONNEKTOP
noaurypacu“). Koanexrop cuprtununr Gyunafl xoaatu uyTkanaap
KOHTAKTHHHHT YUKyH unxapma# HInJawwra uMkoH Gepaan.

3asonnan Tafidp MawIMHA YHKAPHWAZ YHHHT YYTKACH KOJJIEK-
TOPAAH MYTAaKO YUKyH unKMafifuran kuau6 cosnawaan. Jlekun
MallHHAHW MWJATHIN X apaéHHAA KOAJEKTOp Ba 4YYTKa/JAPHHHT
eaMpuaa GopuiuM GUAaH KHCMAH MawnHa yuyH xaedau 6yamaran
YUKYH YuKaaurad 6¥an6 KOAHWIH MYMKHH.

AMMO 6a®3H XOAnapaa MalymHa yuyH xasdan zapaxazna xyn-
POK YYKYH YNKHIUA MYMKHH, OyHI3a MAWHHAHH TYXTaTHW BA yu-
KYH yuKHin cabaGaapund aHukJaaw xaMzaa 6aptapad 3THII J03HM.
YuKyH YHKHWHHUHT XxaBdau-Xapdcusaurn aapaxanapra 6yavw
AYaAR 6unaH aHHKAoHamn, YuKYH YHKHIHHHHT Oemrta XapaxacH
GeAThaauraH.,

Yugyrananumw Xap KaHCH [apaKACHHMHT X4DP3KTEDHCTHKACH
FOCT 183-66 na Gearuna6 Gepuarar (4.1- :xaaman).

K¥nrpox yuKyH umKca uyTKajap Kyain Ba KOJIEKTOp Kopasn-
v, Oy 3Ca YUKYH YHKHIDMHHUHT fiaja kyuafinwura épaam Gepa-
ou. Bynnan rawixapu, y4KYyH YHKHWH PaIHOIWUTTHPHINIADHH Ka-
6y Kuaura xanaxut GepanH, y3rapmac TOK MallHHAJIapPHHM pa-
AHOKY PHIMANAP SKHHIAA HINAATHILAA OyHH 3BTHOOPra Ol JO3HM,

4.2-§. KOoMMyTAUUSHANT (DUINKABUH MOXHATH Ba
YHHHT MalHHA MWWTa TabhCHPH

Yarapmac Tox MawHHACHHMHT AKOPH aMIAHTAHHAZ KOMNEKTOP
naacTHHKANapH uyTKanapra HasGarMa-nHaB6aT Teru6 ytagn. Bynaa
yyTKa GUP NJACTHHKAAAH HKKHHUH TAACTHHKAT3 YTraHWAa uyJ/FaM
cekilnacy O6uTTa napaanen moxoGuaman y3uan®, HKKHHYHCHrA
yJaaHagu Ba Wy cekuusgad TOk Yarapanu, Cexyuraap Oumma
napaases woxobuaoar y3uaub (axcpamuaub) urKuriucua
yAaHzanoa yAapoa MOKKuHz y3zapuus npoyeccu KoOMMYMmayus
nefinnaau. KommyTtauns coaup 6¥aaanran cexuus xKoduymayus-
20380 cexyus, KOMMyTauus npoueccu coaup Oyaumura Ketrad
BAKT 3Ca komuymayus daspu 1, nefinnagu. Kommyrauus nas-
PUHHHT K3TTaAUrH KONJNEKTOP NJIACTHHKACH YYTKAra TEKKaH nafr
6uaau MmJaCTIHKA Uly uyTKagzaH 6aTaMoM axpa/irad nafirrasa yr-
rag BaKT OpaJaHFd OuJan yauanagu:

& 8,
Te= i o (+.1)
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6yHjaa A — KOANEKTOD MJAaCTHHKANADH COHM;

1 — SKOPHUHT aUJAHUIN TE3AdIH;

b, — YYTKAHUHT KEHTANHIH;

b, — KONNEKTOPHHAT KYLIKH NAACTHHKANADH §pranapm opa-

cuapary Macoda (xonnektop Gfaunmacy),
KoMMyTauua nponeccuHn k¥pu6 umxamus, 6yHaa uyTtkaaap

reoMeTpik mefiTpanza xoinalurad Ba KOMMYTaUHAJOBYH CEKUUSA-
Aa 6YyTYH KOMMYTalHua JAaspd AaBOMWJIA 3/MeKTP IOPHTYBYM KyuJap
uHAyKuuAlauMainy, el dapa3 Kuaamus, Byunaw Tawxgapw, uyT-
KaHUHT KEHIWTHHH KOJJNEKTOp GY¥nuHMAcura TeHr (by = b, ) Aeb
Ka6yJa xuaaMua, KoMMyraunanunr 6owaauum nafituza (4.1-pacy, a)

?—& p —-«. It
)
I In

Ainonuw bjuanui

a —J” Y,
Han %
woxodua
%'} 4 lf'
l"

& Iy
le la
AOHMYMOUUIALHS HommymayuaKinHg
Sonanuwiu oxupy

4.1- pacM. KoMmytaungaonun cexumsaa tok i§HANMINBAKD
‘Jarapnuun,

u$TKAHURT KOMTAKT 103ack (GAKAT NNACTHHKA [ ra TeralH, CeKuHs
1 (XOMMYTaUHAAOBYH CeKuUHA) SCA YYJAFAMHUHT uan TOMOHAArH

1
napaanes uoxof¥acura TETHILAM Ba YHAA TOK l—-;)! 6Vaanu.

Cynrpa naacTuHka / acra-CeKmH YyTKajaH YnKuG KeTaiu Ba YHHHT
ypHura naactauka 2 weaaau. Hatnkana KOMMYTalUHANOBYM CeK-
uus 4yTKa O6unaH yaaHu6 KOJaAM BA YHIAA TOK 8CTa-CEKMH KaMasn
Gopaau. Bynra ca6a6 wyku, / Ba 2 NJacTHHKANApAard TOKJAAD
i, Xxamaa {, y1yeun KaplHAMKAAD ry (uyTka OuaaH yTu6 xeTa-
€Tran naactunka / opacumaru) Ba ry, (uytka Guaam xenadtran
NJaCTHHKAa 2 Opacujiaru) ra TeCKapu nponopuuoHan 63.aatu:

I r

—— 2

I r

KoMMyTauuanoByy CeKuusaar# TOK { a¢a f; Ba {; TOXNap afiupma-
CHT2 TEHT,

[Tnactunxa 7 6unax yyrka opaciAa KOHTEKT RyKona Goprau
€apu ry, KapWHAHKHHHT KnilMaTH OpTajM Ba MY cababau TOK Z,
KaMaagd, Bpp BagTUMHT y3uaa uyTKa naacTHHxa 2 ra yTaiH,

i1
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6yHNA KAPIIMJIHK 7y, KAMARIH BA TOK I, OpTafH. UJTKAHHHT KOH-

T3KT W033CH RKKaJA3d KOJJEKTOP NJAaCTHHKanapuuu 6up Menépna

xonJaarau nahtia ry, = r, (4.1-pacm, 6), KOMMYT3aUHAJNOBYH CeK-

UMALACH TOK 3CA HOATA TEHT GYAafu, YYHKH £, = iy €ku /y — I3 =0.

KoMMy1aunfa npouecCHHUHT OXMPHAA 4Y§TKa 6aTamMOM NJACTHHKA

2 ra yraam (4.1- pacM, 8), KOMMYTAUHSNOBYUH CEKUHALATH TOK i
]

] -4
HHHT KMHMATH 3Ca aua 2 ra 0} I,a

etaaHu. Jlekun 6y TOK AYHa- |
AKIIH KHUXATHIAH KOMMYTA- 4 1
uua GOWNAHMIIMAATY TOKKA )
Kapama-Kapwu 6Ya1ajin, KOM- o
MyTaUMAJNIOBYH  CEKIHUSHHHT Y 10
Yan 8Ca AKOPL UYJFaMHHWHT 7 teex
¥ur TOMOHEATH napasinen U
woxoGuacuaa 6yau6 xonanu. §) 14 -

lyunaft Kuan6, koMmyTa-
UHA ﬂﬂBpH}lﬂ‘ KOMMYyTalua-
JOBYH CeKuuamarH TOK -+ i

nan — 1 raua yarapaiam, TOk- ] j \ teen

HUHT §3raprw rpaduru sca
TYFpH uH3aMKnaH u6opat 6¥-
aanu (4.2- pacm, a). Dynnaft
KOMMYTaLUHA MYFOU wu3uxL

éxu udeas KOMMYTalHA Je- \
Anranu, .
TYFpH YH3HK/IH KOMMYTA- [

\]f‘ ! Teen
UHA  KOMMYTAUMAHHHT OHT RN ﬂ L‘
Makbya TYpWAUp, UYHKH Y 1 :
MalKnaaa xeu Kauaa#h 3a-

papan oKn6aTaapra 0.6 Kea-  4.2- pacM. KoMMmyTauuanopus CeKumsna
mafAan. Uytxa Taruga TOK TOKHUHC Jarapuum rpaduknapu
3HYJHrH 6YTYH KOMMYTAauus

naBpu aBoMuna yarapMmalnu. Byura ca6a6 wykH, TYFpH UH3HK-
2N KOMMYTauusaaa ,uyTKa—KOANeKTOp NJACTHHKACH" KOHTAKTHIA
TOK KATTaJulMd WY KOHTAKT W33 HHHHI ¥3rapuuiura nponopuuo-
HaA paBHmIAA Y3rapajH.

JlekHH y3rapMaC TOK MalMHACHHMHT Deaj Wil lapouTAapHna
KOMMYTalUKA mpoleccH auua MypakkaG G6yaamd. [an myHnaku,
KOMMYTaLus NaBpy, 0AaT1a, Xyna KHCKa 6yaub, 10-4—10-5ce-
KYHAHH Tawxua 3tand. KoOMMyTauuajosud CeKLUHAAA TOKHHUHT
6yHaaf Te3 YarapHmu HATHXKWCUIA aWua KarTa xuAMaran y3un-
OyK§uA 8. 10. K. u BYKYAra Kelaju:

di
i s ‘”- ( )
6yHna L, — CEKUHAHUNT MHAYKTHBJHMIH;
{ — KOMMYTQUHATOBYH CEXUHAAArH TOK.
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OnaTna, SKOPHMHT Xap KallcH n3auna TypAM CeKuusaapra Te-
ruwan 6up Heva (KaMuAa WKKHTA) akTHB TOMOHAap O6yaaau.
Bynna wy cexuWsanapHHHT XamMmacH Typau uyTkanap Gunail yaas-
ran 6y.n0, 6Mp BAKTHUHT F3HMAA KOMMYTauHa XoJatuia 6yianu
(4.3- pacm). Bynaa wywru xpncobra oMkl Kepakku, 04atna, yyrka
KeHIJAHUTH KOAJeKTOp 6yAnHmacnaan xarta Gyaaau (b, > b, ) Ba
Xap 6up 4yTka OMp BaKTHHHT ¥3uaa GHp Heua CeKUWAHM Yyaahiu
(6nMMK 3aHXKHUP XOCHJA KHJAalH).

KomMmyTauusnoeun CeKUMSHMHT aKTHB TOMOHJAApH GHTTA na3-
Japaa MOHNAWIAHANTH YYYH 1y TOMOHJApAaH Xap GHPHHHHT
yarapyByan MarHuTapnit OKHMH GOLIKACHAE Y3aPOUROYKYUA 3. 0. K.
XOCH/ KuMajan:

di
CM-—A’,E, (43)

6ynaa M, — Gup BaKTia KOMMYTaURANOBUK CEKUMANADHUHT ¥33DO
HHIIyKTHBJIPIl'H.
Wkkana s. 10, K. KOMMYTAUHANORYH CeKUNALA AKYHUA (acochil)
3. 10, K. XOCHJA KHWaaau

enxyu. = el. + eM'

By 5.10. K. KOMMYTAaUHSJOBYH CeklUMAD3d TOKHHHI yarapuinura
TYCKWHJANK KHJAAM Ba WY cababan peaxkmus 3. 10. k. Jeluaaam.
ByHnan TalKap#, AKOPb PEAKNHACH TaABLCHPH OCTHAA KOMMYTaUHs
30HacHia (TeOMeTpHK HeHTpaNZa) Maruurasnil MHAyKUHs Gupop
B. ¥unitmatra etaau Ba 6y MHAYKUHS TaBCHPHAA KOMMYTAUHAJIOB-
UM CeKUMANA mauixy MQiOoX 3. 10. X. ¥ XoCua 6yaaau:

e, = By 2l (4 4)

GyuAa [ — Cexuns 8KTHB TOMOHJAAPHHWHT YIYRANTH;
U — CEKUHA XapaKaTHHUHT YH3HFNil TE3AUTH;
W, — CeKUMAJATH Ypamaap COHH.
IWysnaft xuau6, KOMMYTAUMAAOBYY CEKLINAAR Kyhunaary s, 10. X,
xocun 6yaanu:

Ee-enxw +el'

Arap mawnnana Kywumua xy16aap 6yamacs, Coyw B €, B.10. K,
nap 6np-6upura Moc paBHwWAa RYHajtaiH XaMaa KOMMYTALMANOB-
UM CeKUHANR KYMUMYQ KOMMYMQUUA MOKY iy XOCHA KUNAAM; Oy
TOKHHHT RYHANHIDH WY CEKUMAHHKT KOMMYTAUUSAHHHT 6OILJAAHFHY
Aappuaard Hul TOKM I HUHT AyHaauwy 6uaarp O6up xua Gyaanu
(4.1- pacm, a). ik pa ! TOknapHMHT OyHEafi ¥3ap0O TabCHPH KOM-
MYT8UHANOBYH CEKUHANE TOK $SrApUINMHHHT KEUHKHWHIa 0aub
KeJanu.

KoMMyTanna108YN TOKHHHI CEKHHAATyBYH TaBCHPUra caBab
WwyKkd, 6y TOKHH, ACOCAH, PEAKTHB 3. 10. K. XOCHA KHJaAH, peak-
THB 3. 10. K. 3Ca, MaBJAYMKH, 3JIEKTD 92HKKHDHAA TOKHHHT Y3rapH-
WAra TYCKUBAMK Kuaand, Ulynusr yuyn syika / sa 2 naactus-
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Kanapuu 6Mp TekHC KONJAAaraH nafiTiaa KOMMYTALUHUSAOBYM CEKLHS-
Aa TOK, HAean KOMMyTalusaaruaad ¢apy kHaub, noab Kuiimarra
apuiiMaiay. KoMMyTauusnoBuM CeKUMALATH TOKHHHT XHHMAaTH
KOMMYTAUMSAHUET MKKHHYHM fDUM 12BPHUAArMHa HoOAla TYWwalH,
AhHH KOMMYTAllHA arpH YH3HKAH cexuHaauizay 6YauG KOANaJH.

ByRaalt KOMMyTamMARBAT Tpadury
4.2- pacm, 6 na KypcaTuarad.

LN

’ ) o™ ’E
'c‘\ ¢{ "K PR
r s b [ :

i 11 [}

R~ S &
4.3- pacm. Yaapouugykuus s, 1. k. & Xa- 4.4- pacm, CeRunaaWTHPHAFaH KOM-
KHIarW TYWYHYara JONpP. MyTauuana 9¥Tkanap KOHTaKTHIA

TOK BHYAHIHIIHYT TAKCHMNAHHILH,

KoMMmyTapusasuHr K wnuM4a ToKn f; KOMMYTaUHAN0BYH CEKIIHA-
Aa €muan6 (ryrawub), uyTKaAap KOHTAKTH OPKaau yraanm (4.4-
pacM). Dynuur HaTHxacuna YYTHAHKHT KeNadTraH yeKkkacu OCTHAA
TOK SHY/JHTH KAMasan, YHKHO KeTa&Trai 4YekKacu OCTHAA 3ca Op-
Tagu Ba KOMMYTalUNs NAaBPUHHMHI OXxWpHra GOpraHia aHya XaTTa
KHAMAaTra eraiu.

MawuHAHUHT HArpy3Kacy kyn GYAranaa uyyTKaHHHT YHKHO Ke-
TaéTran YEKKACH Taruaa TOK 3Huiaurn #ya Kyuu6 O6yamafzurad
Aapaxaaa opTHO KetHimH, 4yTKaNap yTa KH3HO KeTHWH BA YUKYH
ynguwura ca6aé 6yauildH MYMKHH,

Jlexun Taxpu6a wOANEKTOpAa KHUYHKDOX HArpyskajapla XaM
YYKYH YHKHUIIH MYMKHHJIWCHHR kypcatann. By wynaan Jasoaat
GepaZuku, KOANEKTOPAA yUKYH UHKMIUMHHHT acocuft cababm uyT-
Ka Tarnja TOX 3HYJAMTHRMHF OpTHO KeTuH sMac, GaNkK KOAJEK-
TOPHUHT YHUKNO KETASTraH MAACTHHKACH u§TKa TaruaaH YHKWILKLA
YYTKAHMHT KUCKA TYTalraH KOMMYTALHSAOBUI CEKUUA 33HKUPUHY
ysuwuanp. KyumuMuya xOMMyTauus TOKH Iy 60p KOMMYTAUHANOBYH
CeKUUR y3UATAHAA YHAA TYNJAHTaH MAaTHUTAaBHA MalAOH BHEPrHACH

l , 2
WM-?L;"K
UYTKAHMHT YHKHG KeTaérraH uexxacH O6nnan YWKHG KeTaéTrau

KOJAMEKTOP NJIACTHHKACH opacuja s/ieKrp Efn xocua Gjaninura
cappaavaau.
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Harpyaks Opruwim GunaH ceKuusnapaard TOK KaTTanurd op-
TaAu Ba AKOPb peakuuscd kyuasgu, By 3ca (4.2), (4.3) pa (4.4)

AaH KYpUHUO TypHOTHKH, Ee = €,n €, HHHT OPTRIIHFA, TOK

ix BUHT k¥naluwura Ba, GHHOOAPHH, YUKYHJAHMIWHHHT Ky4ahu-
myra 0AH6 Keaaxau,

4.3-§. KoMmyTaunsaun sxwunam ycyanapu

Ulynnait xuan6, §3arapmMac TOK MAlUHHANAPHAR KOHIIKAPCH3
KOMMYyTaUMAHHHT 3COCHN cababH KOMMYTAUHAHUHT KYlHMUa TO-
KHAup:

V? -
L
AN

a7 ¢

lg=

Eynna Er,‘ — KYVWMMYa KoMMyTauus TOkura G6yaran  saextp
Kapuwuaukaap #uendauck; 6ywaafl xapiuniaukaAap KyMmnhacura cex-
UHAHUHT KApLWHJAKWTH, TOK TaPAATH KABWAPJAAHTAR KOHJAPHHHT
KapUIHJHIrd, KOJeKTOpP mJacTHHEKajapi GHJIaH yyTKa oOpacuiaru
YR KOHTAKTUHUHT KAPIIKINTH BA, HUXOAT, UJTKAHWUHT KapwH-
AUry Kupagu. JlekHH 4§ rkaHuHr KapWHJAHTH Ouaan YTHIN KOHTAEK-
THHHHT Kapuwiuadrd {(r, ) aur karta 6ynain. LIywnur yuyH tax-
paGan xyfingarnua €3m MyMKHH:
Ny,
1‘ = = .

r
g

By ¢opmynanan xkypuuuG TypHNTHKH, TOK i, HM KamafiTupull

B3, GHHOOApHH, KOMMYTAUHAHN AXWHAAW YUYH KAPWHAMK Fy H

A
olMpull €éku KOMMYTAUUSAAOBUH CEKUMALL HHUFRHAM 3. 10. K. ‘\_e
KaTTa/nuTuue KaMafiTHpAW J03nM, KapuwHank ry HUHT KuiimaTn
MAlIHHAAA HWJATHNAAHTER ujTKaJapra OHA TEXHHKABMRt MabLay-
MOTJapra GoranK (4.2- sxaxsaan).

KonuKapan xoMMyTauus ONHW HykTaw wa3apuiaH Kaparanaa
KaTTHK 4yTkanap (Kymup-rpadutad, rpadutan Ba 3NeKTp BOCHTA-
CHAa rpapuTIEHraH) HWAATHID MAKCAATa MYBO(PUKPOK, UYHKH
WYyHAa §THIW KapWHJIMTH 3HT KaTTa GYJanH,

JlekuH KaTTHK yyTKanapaa PyXCaT 3THAAAHLAH TOK 3HYJIHIH
KaMpok Gynaai, wy ca6a6am y3arapmac TOK MalMHaJapuia GyH-
ASH 4YTKanaDHH HWJIATHWAA 4§TKANAP KOHTAKTHHUHT JO3aCHHH
OWHPHIN 33pypaTH TYFUAaAH, 6y 3Ca KOJMJAEKTODHHUHI Y3YHJIUCHHH
OWHPHI XHCOOMTa YWHHT 103aCHHH KATTaNAatuTHPHW HH Tanal 3Ta~
ad, lyunafi KHAMHCA, MAWHHAHMHT raGapuUTH KaTTaAauIras aa
KywHmya papiiinaa MHC capaauran 6¥ayp spi. LyHuHr yuyn
KaTTa KANWHAMKAM YYTKanap dayar KucOaraw I0KOPH KYuJaHHIL-
A4 Ba, OunoGapuii, KAMPOK TOKAW MalUHHANADAATHHA MINATHAAAH,
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Oaatna, ymymu# MagCaanapia MIWANATHASAWTAH §3rapMac TOK
MawMHalapHaa rpaduTan uYTKANAPAAH, KOMMYTAUMWH 1IAPOUTH
OFHp O¥AraH malunanapna — KyMup-rpadutan éxu snektp épaa-
MHAA Tpajurnanran uyTkajsapaaH, nacalTHPHATaH XYYJNAHUIIAK
(30 ¢ raua) MawnHanapaa aca Muc-rpaduTaH &xu G6ponsa-rpadur-
A uftkasapaan Gofnananuadn. ‘

KoMMyTanusnonusl CeKNHNAa YMYMHi 3. 10, K. MHKIOpPH Yeun
6up Heua ycyanap GuaaH KaMalTHPUII MYMKHH,

Ye=e t+e,+e =e, . +e skauanrnnu acaatn6 yramua.

KoMMyTauns yuwyH uyTKa KEHTAUTHHBHT MyXHUM axaMuaTH Gop.
Uyrka xanuaauk keHr 6yJca, y 6Mp BaKTHUHT §3HRa WyHYaNuK
KYN KOJNEKTOD N/JACTHHKaAapHHR &nagM, OYHUHr HaTHKacHAA
¥3apo unaykuna 3. 0. K, u &, xynanau. Jexur mexanukasufi myc-

TaXKAMJHTH JKHXAaTHOAH OJTaHA2 HIXO0NTAZ HHFHUKA UYTKajaap
nwaaTe XaMm HoMaKGyaanp; OyHAaH TawKapH, 3apypHiA KOHTaKT
108aCHHH XOCHJ KHMJIHIN YYYH HHIHYKE YYTKaNADHUHT Y3YHAWUTVHH
owupHmra TYFpU Kesaan, 6y sca KOAJACKTOPDHHHT YAYHAUTHHU
OWINPUI 3APYDHATUHN TYFAHPARH. DHH MKKH-Yu KOANEKTOp 6Y.-
MaCHIa TEeHr uyTKaJap HIAATHIN MaKCaara MyBOQHKIHP.

PeakTum 3. 10. K. KHAMATHra AKOpPL YYJFAMHHHHT THOH Ce3n-
JMapau TawCUP k¥pcatamu. MacanaH, srap AKopb 4yJAFami KucKap-
THPHATaH oAuMAN (Y, < 1) KHAHHCA, 6Hp BaKTAa KOMMYTalUWRAO0B:
YUY CeXUURJAPDHERT aKTRB TOMOHJAPH TYpAH nasnapiaa 6yauf xo-
aanu (4.5- pacm), 6y sca ¥3apOUHAYKUMA 3. 10. K, H HHHT KaMaftil-
wnra épaam OGepaau. Llyupa#h xuan6, skopaa KHCKapTHPUATaH
OLKMJIN Ba TOFOMAJM YYAFAMAAD wwAaTuaca, (2.29- pacMra Kapanr)
KOMMYTallua AXILUIAHAAH,

CexuvsnBDPHUKT DHAYKTHBAWTH L, M Kamafthpuwl Ayan 6niaH
XaM DeakTHB 9. 10. K. HH cycalTHpHIl MyMkHH. Bynra cekuuafaru
ypamaap conunn (L, == w!) KaMaATupHll, WYHHUHCAEK, AKOPL Nas-
J3DHHY O4MK Ba 1033p0K XKHAKS mcaw #Ayau OnA2H 3PHIIMIY MYM -
kitH. AMMO 6y taa6upnapruHr GapuacH aMaara OWIMPHJACA, MAlIH-
Hanap xynoa Ba Texkamcus G6ysaap 3au. LUyHWHT yuyH 8Jek1p
MauiiHanapuiu JOAHXaNaInaa IKOPM LA KypcaTuaran napaMerpaap
peaxkTHn 3. 10 K. HH KaMaRTHpHW OWJAH GHpra uxyaM Ba TexaM-
JAH MatwuManap Sparhil HYKTaw na3apuian Xam xapab Tannavaau,
KomMyTauuanoBUYH CEKilHANAPAA DEAKTHB 3. 10. K. KaTTaAHTH Ma-.
€anacura Keacax, yHu G6omKa Aya Ouaan anua wamaftnpum €xki
XaT10 6a1aMOM AYKOTHIN MYMKHH; GYHUHT YuUYH KOMMYytamua 30-
HacHAa wyHpah xMAMAaTAM BAa HMUWIOPajAH MarHuTaenit maiaoH spa-
THID KepAaKKH, KOMMYTAUUTACRYYN CeXuMAJapAa peaxTHs 3. 10. K.
€p T3 KaTTanMTH JKMXAaTHAAH TEHr Ba KapaMa-Kapmd HyHanra
TAIUKH MAaAROH 3. 10. K. H &, Xocua OYacun. By xonma kom-
MYTAUWAAOBYH CEKUUNAA BHFUWIMN 3, 10. K. J.¢ HOATA TeHr GyJa-
Ad Ba KOMMYTauus TYFpH uH3uKAu (HAean) 6¥au6 gonanu. KKom-
MYTaluA 30HaCHAa 3aPYPHA MATHWTABUA NHAYKUMA XOCHJ KHAMLI
YUYH ¥yBBaTH | #8m pan OpruK OYArdH MamvHANapaa gywumua
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Kvrénap wmaatunaay ®a yaap acocuft xyrbaap opacura ko#-

AAWTHPHAS K (4.6- pacm).

QOaataa Kywumua Kyr6aapuunr M. K. 0 Fy=(1,15—1,30) £,, auuu
akopenur M, x. # F, nag 18--30% oprux 6ynaan. Arap Kywum-
ya Kyréaap MaluUWT/JOBYH KYUHHUHT KHAMaTH KypcaTHArannan

! BT B"'“bl'
I/ ) I

. YT 4y !
AR
:. cc»LoosouM

t

4.5- pac™, Uyaram OJHMH KHC-
KapHIDWHHHT PEAKTHE 3. 10, K.
xHiiMaTira TaLcrpH.

46- pacm, Kyummua Kyrdaap
YYRFAMHNRIC yAAHHW CXEMACH,

KATTa KRJMHC3, €, €, LaH k¥nafinG kerand Ba KOMMYTAUHANOBYH
CcexuMstaa Kommyrauxmuuﬂr GoWNaHFHY A3aBPHAA CEKUHAHHHI HuUl

rokn § =2 —5-Ta KapaMa-Kaplu¥ AYHAIraH KOMMYTauus TOKM [, mait-

b
-?' e 'g -la
- A1
Kupaémeay ' Yukgemean

ventdeu CGHded

47 pacm, TeanawTHpnarag KoMmy-
Tau A5a YyTKaNap KOHTAKTHAA TOK
SNUANTUNMHT TAKCHMAAHUIUA.

no 6yaaan (4.1 pacwm, a). By xoa-
Ja KOMMYTaUHs 3fpH  YHUSHKAH
Te3nairan 6yan6 KoAazM, UYHKH
KOMMYTauusN0RYM CeKunala TOK
7./2 nau xam BaK? HUKAA HOJB
¥ulimatra Ttywaau (4. 2- pacwm, 4
ra xapanr). Bynna u§tka octiza
TOK 3HYJHCH HOTEKHC TAKCHMJAA-
Haan: KenaéTraH YexKKaCH OC1Haa
opTaau Ba unyub xetadTran uex-
KacH octupa xaMasam (4.7-pacm).
Anna TeanalWiraH KOMMYTauusaad
QY TKaNAPHKHT KeaaéTraH 4Yexya-
CH OCTHZ2 YYKYH UYHKMINH MYyM-
KHH,

MawnHauuHr TYpPAH Harpyska:
Japuia PeakTHR 3, 10. K. HH KOM-
NeHcauuaAaW  YY4yH  KyunMua
Ky16aap uyJaraMu AKOPhL uYyJAFaMH

fn1an Kerma-xeT yJasaau (4.6- pacm) By xo0/1a MarHuTJaOBYH
KyY F, MamueaHuHT HAarpyskacu yarapuuu Guaau skopbs TOKH /,
ra Ba. GMHOGApuH, sIKOPNMHI MarHATJ0BuK Kyuw £, 1a ppomop

ILHOHaA paBHIAA YarapagH.
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Feneparopaa kyuwnMua KyTOuunt Ky16ufianru acocust Ky16uiue
ainaHnW HyHaauwwn 6yfiunva keltuury KyrOHUHE, NBHrarenga 3sca
ONAMHIH KYTOHWHr KyTOuBaurm kalbu 6yaanu (4.8- pacm).

Kywumaa xy1Onap mawunana Qaxat HOMuHaA narpy3ka /, ve-
rapacHA&arHHa KOHHKADAN KOMMYTaums OFNANIMHUHH  TaLMHH 1AM,

¢

%
€o-tn
[ 7 [ ‘
enepamop Abuzanem T =
4.8- pacM. Mawsna renepaTop pems- 4.9- pacum, KomMmyTaunsnonyn
Mi{1a Ba IBHraTens pewuMyuma nulaa-

CEeEXHRAA 9. 10. X HHHr Harpya-
Ka TOKHFa GOFAWK X0Ada y3ra-
puw rpadura.

rauuna Xywnwmua xyroaapnunr kyro-
AHAUTH.

Mawnna opTHKuA Harpy3ka GHABH Huaarar xoanapaa Kywnmya
KYT61apHUHT MArHUTaBHI 3anXHPH TV AHHANKW, ByHIa PeaKTHB 9,10.K.
¢, HArpy3ka TOKHTa NPONOPUMOHAA paBHUIAa Y3rapa 6opaiu, Tam-
{U MafifoH 3. 10, K.MHHHT OPTHMN 38 MarHWTIBHA 33HXHUD 1yii-

AHFBHMHTH TydaAan 6np 03 cexuuaawany (4.9- pacm.)

5,;”_'%'_7#7—"

VY ZALIRY
4.10- pacy. K¥wumua Kyrle 4.11- pacM. K¥wumua Kyr6
AAPHOHT COMINANI OKHMH Xae 3330PHHHHT HKKIl  KHCMPa

KIRAT# TYWIyn4ara JoMp. 6¥annnin,

YHHDT HATAXACHAE KOMMYTaUHMAAOBYM CeKUHsaapla 3, 10 K,
£ =€g,y, — €x NaHA0 6F NN, ABHN KOMMYTALHR CEKHHAAWUEG KO-
Ad KyiwuMya Ky160ap Y3akNapnHUHT TYAMHALINGA XY IWHY acocu i
TONAPHUHT Y3aKNAPW BA CTAHWHA OPKAJAH TYTAWaANTaH COUMANLL
irHuTaBnn okuMuH @, €paaM Gepaau (4.10- pacm). Couuauin
rHUTaBUi OHMHHYE KamafiTHpUW Ba, OHHOGAPHH, KV IUHMuE KYTO-
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AaD OKMMUHUHT Harpyska TOkura 6OFAUKJARIH  un3InFad Oyaumn-
WM TAabMUHAAW YuYH ¥aBO 3a30DM MKKHTA aMpaTHAanA: Gupi—
KYyT6 Yaaru 6MAaH AKOPh OpacHaa 8,, HKKHHYHCH 3Ca KyT16 )3arn
AWMas CTaHMHA opacnaa 3, 6¥naazm (4.11- pacm). By xonza xV-
wrmMya KyT6 OmjaH CTAHHDAZ OPCHJATH 3330p ¥, COUNANUI OKMMH
D, . HH gekaalb xyaan.

3a30p B, cTanpHa 6uaak Xywumya Kyt6 opacura KyHAuaagurau,
HOMaTHMTABHAI MaTepHainad TalépnaHrad KUCTHDMAJAp mnaKety
BOCHTACHAA XOCHA KAAHHAIM.

Oasarpa, MauwMHana acocnii KyT6nap COHH KaHua 6yJaca myH4s
Kywumua xyt6 ¥pratuaanu, Maxcye Magcainapia HINaTHAAAUraH
6aban MawHHaNapruua OyHpaH
MYCTacHO, YJ1apAa KOHCTPYKTHR
HYKtan HaldaplaH KywuMmue
KyTO/nap COHH MKKH M8pTa kaM
KUJHHA AH.

Kymsatu lxsm raua G¥aran
3MIEKTP MaiiHHaNapHuaa KWHMm-
ya Ky16aap Gyamadan.

Bynaah MammHanapaa KoMm-
MYTauns 30HaCHO3 peaKTHB 3. 10.
K. Hi KOMNEeHCaUNAN0BHY TALKH
Maftiod 3. 10, K. H &4 HH XOCHJ
KWJARL1 yuyH 3apyp 6yarau mar-
HHTaBURl HHAYKUMA UYTKaNapHU
reoMeTpuk Heiltrpaa na’ 12y
412 pacu. Yytkanapunnr reomerpux ~ [€HEDPATOPNAPAA AKODHUHT aha-

neliTpaanas cwamuwn. HHIL nyuaJmum 65’““1{3. HOBHra-
TeARapla 3¢a AKOPHUHT afinaHK-
wura Kapama-gapwu A¥Haanuwna B Oypyaxka CHAKHTHW AYAH OH-
NaH 8YXKYARTA. XeATHPUAAR. UyTkanapun ¢pusukasuf nefitpas mm'
Aav wyHaal cumxkutil (3>a) kepakkn, 6yHIa KOMMYTALig 30Ha-
CHAATH HHAYKLIHA KOMMYTAUWANOBYH CEKUUANEPAA PEAKTHB 3. i0. K.
HH KOMNEHCALUA KHAMWIra e€Tapau TaliKH MafiloH 3. 10. K. ¥ X0-
CHJ KMJaAKTaH AYHAAHWra Ba Kufimatra ara 6yacun (4.12-pacm).
JlekuH PeakTHB 3. K. K. HH TYAHK KOMNEHCAUHA KHAMLI y4yH
M3IUWHAHWHT TYpPAH RarpyskanapriAa uyTKaN2ADHWUHT XOJaTHHH %ap
ran Ysraprupuiura TYFpH Kenap dau, uynku Quankasuil nefiTpan-
HHHT X028TH HAarpyskara GOFAHK Xoana ysrapu6 Typand, I.!.Iymmr
YuyR, 02atia, uyTkanap myahau (Genrunanrad) Xonataa ypHaru-
NagH, By XOnaTAa PeaKTHB 9, 10, K. HUNT TYIMK KoMmeHncauus
KHIMHMIUH MAMMHA Y30K BAKT Hwaaraujard O6upop ¥praua Ha-
rpyakara MyBouK kenaanu,

llynn xam scaatub ¥Tuul kepakku, uyTkajap reoMeTpHK Hefl
TpanflaH CHJXKUTHATAHAA AKOPb PEaKLUMACHHUHT MATHHTCH3JIOBYY
TabCUPH Kyuasanr (3.7- pacmra KapaHr).

Swopuunr attaaunir Aynanuwn yarapud Typaauras (pesepcus’
MaWHHaNAPAA uYTKANApHH reoMeipuk HeArpaifaH CHAMHUTHILCE
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fiya KyARIMABAM, YYHKH SKODHRHT aflaannm #y vaaAHWK jaraprau-
A3 hu3anKapnil HeRTPaJHHHT CHANHI AYHAAMWH Xam §3rapuG Ty-
pagu. Ulynuur yuyn Oynaafi Malwuuasapaa Y§yTKaaap reoMeTpHk
yefirpania {puatunaan.

4.4-§. Koanektop cuptuna afinana oJnom

¥arapmac 10k Mawwwack KYnpox OPTHKMA Harpyakala Hwaa
rayja ékM TYCaTA4H KMCKa TyTalUraHAa KOMMYTALHSA KECKHH CeKHH-
nawanu. Bynaa uyTtka tarujan unKu6 KeTa&TraH KOJJNEKTOp nJaac-
THHKACH 6HJaH YYTKAHUHI WY YEKKAaCH opacuia 3JexkTp €An Xo-
cua Gyaaau. Konsektop afizawranu yuyw Oy &t MexaHHKaBHA
pasuma u¥auaa 6opanu (4.13- pacm).

[lly 6nnas 6upra MallMHAHMHT ¥[8 IOKJAHKHIUK AKOPL PeaKuns-
CHUHM XyuafThpaan, 6y peakuusi TABLCHPHAEZ 3Ca MAWWHAHHHT

4,13 pacum. Koaaextop at- 4,14- pacy Yyreanap pa-
zanrausga  snektp Efiu- eu1a TYCHKNADHHHT KOit-
HUAr  y¥annuws, faWysi.

X480 9330PHAA WHAYKUHMA HOTEKHC TaKcBMAaHanu (3.6- pacwm, 6 ra
Kapanr). Hainxana Kywuu xoanekTOp NAaCTMHKAJapH Opacijaru
Kyuaasuw kynahu6, fyn KyAujaaauran verapapa opTH6 xeTaau
(2. 10-§ ra Kapaur). By, 6up ToMOHA3H, K¥WHH NJSCTUHK4NAD
opacuaa aaexTp €fu nafino GYyaMwHra 0iu6 KENHIH MYMKHH;
HKKHHYM TOMOKAaH, 6ab3n NNACTHHKAJADAA I0OKODH NOTEHUHAHHUHT
nafigo GYAMWH HATHXKACKAS, KOJAJIEKTOD NJACTHHKAJApW 4yTKanaH
yuKu6 xer1aétranria uyTka GuaaH NAACTHHKaAap opacHAaru Xyu-
AaHuI Keckud kYna#n6 kxetanu. Byaapuuur xammacu uyTtka Guiau
KONJIEKTOp NJACTHHKANApH OpacHad ajekTp &AM XO0CHA 6Yauiuura
WAPOUT APATafH.

Lynna#t xuAu6, aHYA OPTHKYA HArpy3ka GMA2H Hiua@TraHuaa
y3rapmac TOK MALUHHACHAA KOAJAeKTOpAa 3aAekTp éfn nalno 6y-
JAMIIM YUYH KOMMYTAUMOH Ba noTeHuuan cadabaap Byxyara
KeaaaH, Byrna xommyTaumnon cafabaap tydanau nafdao 6yarau
aaeKkTp @fAapu mnoTeHuuaa ca6abaap Tydadam nafiao 6yaraw
anexTp éAnap Ounan KYuwuaunb, koanekrop atpoduiaa kyuau &#
xocusn Kuaaau, 6y & mawmnHa KOPNYCHra XaM TapKaJuWIIH MYM-
kHi. AHa Wy 6aH KHAMHTAH XOAHCE KOAAEKMOP cupmuoda ali-
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aaxa (doupasui) o208 ne6 atanagn. Afinana onoB xyna xasd-
JHAUDP, YYHKH y MAWIHWHEHU OFHp aBapuAara 0110 Keanivu MYMKHH.
Kywumaa Kyt6.1ap Ba KOMNEHCALUHOH UYJFAM FapyH alaaHa 010B
Xocua 6fanw xaBduHH KaMaWTHpca XaM, yHu 6ytynaaft Gaprapad
81a oamaligu, LUYHHHT yuyHn sikOpb UYJAFAMHHM ait1aHa 0J10B Naljao
6yaranfla €A TabLCHpHMIA HIAAH YHKHIIMAAH CAKJAW Maxcajanaa
Te3-Te3 OPTHKYA HATPY3KA GuaaH uwab TypamnraH 91eKTp Ma-
IHNANAPHAA KOAJNEKTOD 6unay uyaFaM Opacura H3oJAINAJ0BIH
3KpaH ypuatuaazu. Mawnnanapaa xaso nydaail KypuaMmacH xam
HuwaaTuaagn, y éfAun HCCHK6apaow M3ONHIMOH TYCHK OGuJaH XH-
MOANAHraH MOAIUWNNKK TOMOHra RYHAATHPAAH, DNeKTP ERMHMHT
TapKaNYIWHTa TYCKHHANK KHINW MAaKCaaMAa Xap Xu1 KyT6au uyt
KaJap Opacura H30JALUMOH MATEePHANAAH TYCHKJAED KHAHHALM
(4.14- pacM)., Afinana oo natino GPJMIUM yuyl 3HF Kat1a XaBd
MalWMHAHUHT 3]EKTP 38HXKUPH KHCKA TyTalranaa tyruaagu. Lly-
HUHT YUYYH KHCKA TyTaluyB TOKHHHHI KaTTaluru xasdpan Kuhwmar-
Ta eTHWHAAK ONAHH, V3 BAKTHAA MAINNHAHH TAPMOKAAH Y3HG Ky -
Anw xyaa Myxum. Iy makcagna axopb 3aHxupira te3 Hunah-
AMraw aBTOMATHK BKJAOUaTeAJap yJaHAAH,

4.5-§., KOMMyTauHAHM TeKWINPHUI Ba co3nain

Kommyrauus Gunan Gupra coaup G6¥naguran mpoueccaap xy-
Ia mypakka6auru Tydahan Tanal KHAHHANMTAH MAaFHUTJORUM KYU-
Hu Ba KywinMya Kyr6aap 3a30pHHHHT KATTAAHTHHI aHHK XHUco6aaln
amMasana MyMkuH 6yamaft Konanu. LLIyHuur yuyH amanza kommy-
TAUHAHH TYFPUNAWIAA XHCOGAAW MabAYMOTAADHIa KeHMHYAIHK
TY38THW KUPATHI N03HM OFnamu. IjeKTP MAUINHACOINHIH MpaK-
THKACHJA AHTHAAH XHCOONAHAZWraH Xap KaHZAf MalIMHaja8 KOM-
MYTaUHAHM TaXPHOA ACOCHRA TEKWHPHID BA MALIMHAHMHL YYKYH-
cu3 6apKapop MMWAwWK yuyyH K§wiMya Ky16JapHu coaaaw Tanab
STHAANH.

KommyTtauuauy amanna coanaw ycyanapuaad B. T. Kacksuon
HWAa6 YHKKAH ,KYWHMMya TOK GHJaH TABMHHAAW® YCYAH KeHT
Tapxaaran., By MeTOIHMHI MOXHATM WyHAAH HOGOPATKN, TEKIIM-
puJa€Trak MawuHa Kywumua Kyt6aapunuur (K) uyaramu &paam-
yu Ysrapmac ToK TeHepatopu (ET') nan Kymwumua + A/ Tox
6una TavMunaanaau (4. 15- pacm). Bynpa g¥ywumua xyt6aap
8aHuupuia AnFHnan 10K [, 1+ A/ ra Tear 6¥au6 Konanm. 'lyexum-
pHNAETraH MaWHHA AAcTAAl canT dwJaaw pexuMuia (/, = 0) guw-
Aaruaagu, 6ynaa x§wumua gyrbaap yyarampaa + A/ TOk Xocua
KHAHHaAH; Oy TOKHHHT KAaTTAaNMHTH KOAJEKTOPAA YUKYH udKa Goul-
N3WH YUYH eTapan CYauun KepaK, WyHAA Y Te3NaWTHPHATAH KOM-
Myrauuara Moc Kenaau, Cyurpa nepekalouatenr €praMuia ,ky-
WHMHA® TOKHUHT AYHaanwH— A/ ra yarapTHPHIaAH BA KOMMYTa-
uHs ceKHHAaWann. Tox — A/ nwuur KHIMaTH KO.INEKTOPAaH YUKYH
YHKMWHra Kazap owupu6 6opuaanu. Ulynaaun kefiun reneparopra
Harpyaka 6epunazu, s’bHH K§laMua KyT6AapAaH ONAUH GHp HYHa-
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auwaa (- AJ), cynrpa Gowxa (— Af) fynaanwaa xywumua TOK
yTxkasunagu. Byuaa xaM MawnHagaH YuKYH UMKWIUH asBaiTHIeK
6yauily Kepax.

Mawnna TypAn Harpyaxajnapaa HiuJaraHufa XyaAM WyHRah
Taxpubanap yTrasub,,KywHumya ToK 6usad Tabmunaam® +a/=y¢(/)
Ba— Al = f(]) arpu uM3uKNapu RCaNafH, YAAP YUKYH UBKMAHAHTaN
aoHaHM, ABHM + A TOKJap 30HAaCHHUHT YerapacHHu KY¥pcaTajd,
Iy 30H2 UYNAA KOMMYTauus yu-
KyHCH3 Oynaanu (4. [6- pacm). By @ Al
30HA KaHYaJHK KeHT 6yJ/Ca, Mallu-

HAHHHT KOMMYTAlUACH WYHYAIHK !

TYpFyH 6ynaxu. Harpyska opru6 | m:n»;. L
Gopuiiu Ou/IaH KOMMYTALHAHWUHL .
TYPFYHAHTH Kamafijiu. '

Kywumua xyt6aap TYFpH XH-
cobnauran 6§aca, -+ A/ = y(/) ra
— Al = f(I) orpu uH3KKA3D Ha-

My
! % —-————E
0
K

<

s y

4.16- pacm. . TYHunTHDHID® STPH YH-

auKapu:

4,18 pae™. ,T¥liunTupum® orpu un- A—YHANENH, 6—CceKUHNAWTHPHATAH;

SHKTAPHHH OAHI  YYYH MAWRHAHH 4—T8373MTHPNATAY  KOMMYTauna-
yaail cXeMacH. Aapaa.

rpyska ¥xura Huc6atan cuMMeTpHK xofiaawann sa wy yxaa N
HyKTana ;aapo kecHwann (4.16-pacm,a).

Kymwumua xyt6napae oxum @y xyucHa 6yaca (6y CeKUHAAIrAH
KOMMyTanuara MyBodHK kenaxn), N Hyxra ykaaH oxopuaa (4.16-
pacM, 6., oxuM &, Kyuan Gyaranaa (6y TeanawraH KOMMyTalH-
sira mysoduK kenaan) sca N nyxrta ¥xnan naciaa (4.16- pacwu, B)
wofawanu. Vkkana X012 XaM MallMHAZa KOMMYTAUMA TYDPFYH
6yaMalau, yyHKH SrPH uusuxJapAaH (4.16- pacm, 0 Ba 8) kypu-
Hu6 TypubauxH, HOMHHAN RKarpyska Tokuaa (/=1,) ,x{uuMua
TAbLMHHASI® TOKH - A/ 8xku—A/ nunt Xarro xMuYMK KuHAMaTaapu
XaM M@WHHAHKHT KOHWXAPAH KOMMYTAUUACHHH OY3HIUM MYMKHH,
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SHywHuMua Tok® arpu uM3uKaapm &praMulla KOMMYTauud Xa-
NAKTepH AHHKAaHCAHAAH CcYHr kiwnMua KXyT6Aapuy COanawra K-
PHIIKMNAAH: CEKWHAAWraH KOMMyTauwspa (4.16- pacM, §) OKHUM
®, HU owMpHL, TE3NAWTHPHATAH KOMMylauusna (4.16-pacm, 4)
3Ca - KaMaATHPUIN JO3HM.

KymwuMua xyr6aap MarHuTaRNA OKMMUHMHT KATTaAHTH 3330p
8, Hu (4.11- pacMra xapaHr) yHn T§JAAHpPYBYH, MarHHTABHIl Mate-
pHaNAaH KHJHHTAaH KHCTHPManap ROCHTAcKAa y3rapTHpuu Hyau Gu-
JaH COo3aaHagu,

MacanaH, xywuMua Kyr6aap OKMMHHH KYnaltHpUIl YuyH HO-
MarHMTaBRA KUCTHPMANAPHHHT 6D KUCMH MATHHTABHA MaTepHAAASH
TafépaaHray KUCTHPManapra arMalwiTHPHAaAH. 383a0pHH Xap Gup
¥3rapTHpUI HATHKACH ,KYWKMU2 TOK 3TPH UMBHKJIAPUHW OJHLI
Ayan GHAaR TeKIHPHG TYypUNalH.

Arap KywuMua OKMM KaTTANNTHHH KYNPOK Y3rapTupHul Tana6
3TH/ICA-10, 3830PpHH POCTJIALI MCTAaAraH HaTHaWH Gepmaca,y X0J-
na kywuMua xyréaap uyaraMuia ypamaap COHHHH YarapiupMwra
T FpH Kesaan. Kywnmua Ky16aap Mainouu wynaaft 6yavwn ke-
PaKKH, MAIlBHAa HOPMAJ RATPY3KaAa HIUAAFAHHIA KOMMYTauus
6up 03 Teanawran 6Yacun, By sca mawmnHa OpTHK4a Harpy3kaza
ninaren nafitaapaa xywnmua Kyr6aap TYAHNTAHZA XaM KOMMY-
TAUHAHUHT KOHMKAPJAH OYJAHLIHHM TabMHHJAANAH,

V 606

¥3rAPMAC TOK FrEHEPATOPAAPH
5. 1-§. Acocnit Tywynuanap

MatbayMky, aaeKTp MaIMHACMHMHT MWJAWM YYYH yuga Ma-
IHHAHH KY3FaTyBYH MaruuTaeuil oxkiM O6yanwy kepak. Uy wmar-
HATABHA OKUMPH XOCHA KHJAMIN yCyanapura kapal 3J€KTp MallH-
HANAPYU DACKMPOMALHUMABULL KYIFAMUMAL MAMUKRAAQAY 6Q OOU-
Mule Mazrumaap Ouran gY3ramuaaduzan (MarHUTOINEKTPHK)
MalsHHaaapra 6yAnHALH.

ONeKTPOMATHHTABMA KY3FATHIIAK MAIuNNaNapaa MAaTUKTABHA
OKHM KY3FAaTHII GYJFAMH BOCHTAaCHAA XOTHA KHJAHHAAM, 6y uyaraMm
TYP R cxeMaNap 6YANuUa yraHHIIN MYMKHH. KVIFATHIL YYNFAMHHUHT
YAaHHIL cxeMacHra Kapa6, aJexTpoMariutasiil K¥3arathwau yarap-
Mac TOK resepatopiapu MyCTakua KY3raTHWAL reseparopaap OH-
" JaH Y3-yauaaH  kYy3raayeud  reHepartopaapra 6yauHagn. Myc-
TaKua KY3FaTHINAN renepatopaapla KY3FAaTHIl uyAFaMH TalKH
yarapmac TOx aseprus mauGanaau (5. 1- pacM, @ TOK 01aaH, ¥3-
{32l KY3FaJyBuMd TeHepaTopaapaa aca KV3FaTHIL YYJAFAMH re-
HEPATOPHUHE Y3UAAH TOK OuJaH TabMHUAAHAAU.

Va-yaunan xyaranymuu rewepatopaap, y3 HasfaTmia KyAHAard
Tanaapra 6yAnvanu: ‘
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a) napaanea xysfatuwau (WYHTAM) reHepatopaap, Oyaapaa
KY3FaTuitl yyJFaMK Hatpyskara napaases Kuaid6 SKOPb BYAFAMH-
HUHT kJAeMMaAapura yaauran G6yaaan. (5. |- pacwm, 6);

6) keTMa-ket Ky3raTumau (cepuecan) redepatopaap Gynaapaa
Ky3FaTuul 4yJAFaMu SKODb UYJFAMHTA KeTMa-KeT yaanrad 6yaainu
(5. 1-pacm, 8);

B) apajaw Ky3ratuwau (KoMnayHna) reHepatopaap, Oyaapha
KY3FaTH YYJFaMH MKKuTA: OUPH — napaanes, HKKHH4YMCH 3Ca
KeTMa-ker yJaadran 6ysaanm (5.1-pacm, 2).

. T 8) )] ¢ # U 4 ’ﬂ)
O hor Lo (o] 1o
. _

8.1- pacw. SarapMac Tox TeHEDATODHHMHT MNPHHLHNHAY CXEManapH,

IlouMu#i MaruuTAap 6MAaH XY3raTWAafHraH reHepaTopJaapia
Kyaratmw uyaramu 6yamaitau (5. 1- pacM, d), UYYHKM yAapHHHT
acocuft KyT6sapH AOuMuR MarHuTAap X0auAa Tadépaanann.

Yarapmac TOK reHeparOpHHHHT HIUJEW k8padHUAA YHHHT AKOPH
yyaraMuaa 3. 10, k. E; xocun 6¥asxn. TeHepatopra Hnarpyssa
yAauranzA AKODb 3aHXHDHAA TOK Nahao 6YAaAH, renepaTOPHHHT
YHKULI KAeMManapiia aca KyHAHIariua KyuJaHull BY XYATa Kenanu:

U=E,—I,Xr. (5. 1)

By epza 37 — axopn saHNKUPMHHHT Gapua yyacTKalapHaary
KapIuAHKAAp RuruHaucH. YMyMu#h xoagza 6y
KapHIHJIHK

Z’=rn+rl+rx+rc+rm . (5 2)

ABHH y GHp KaHua Kapui,IBKJapAaH: SKOPb HYJAFAMHHHHT Kape
WHAHFH 7,, KYWHMY3 KYTO6A8p YYJAFAMHHHHT KapLIMJAHTH Py, KOM«
NeHCaHoN YYJFaM KapLINWJUTH ry, KeTMa-KeT YJaHran KyarFatuLl
UyJAFIMMHHHI K3PWHAHIW 7. BA YJTKANADHHHT YTHID KOHTAKXTH
KapLHAKFK r, 184 HO0pAaT. MallnHaaa KYPCaTHAraH 4y AFaMAapAad
o6upopracu 6y amaca opmynaa (5. 2) ra Teruwau Kywmaysuuaap
KUpMaiLy.

lenepatop AIKOPHHM OHpPJAAMUH ABUraTeab aHAAHTHPAAH, Y Te-
HepaTtop Baaujia afinauThpyBuu ‘MOMeHT M, Hy ByWyNra KeaTupa-
AH, Arap renepatop caar uiaaw pexumuaa (/, =0) nwaadrran
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6¥aca, YHHHT SAKOPMHHM ARJAHTHPHLI YUYH CAAM HUWAQUL HOMEH«
mu M, nefinnapuraH HHCOATAH KHYKKPOK MOMEHT Tasal KHAHHA-
. By MOMEHT MOAMKMHUKAADAACH MIIKANAHHIIHH, YYTKANAPHHHT
KOMJEKTOPra HiKaNaHULWHHR BA ARNAHYBUH KHCMJADHHHT X2BOTra
HUWKAaIaHHILMHK eHrHiura capdaanann.

~7 I'enepatop Harpyaka 6u/aH MLJATAHHM A
£ I/\' SKODh YYJAFAMHHMHT CHMJapuiaa [, =2’_'
a

.M’

F 4
/¥ Ig Tok nadno 6¢ynaan. LUy TOKHHHr MamHHa-
' HHMHT acoCH# MarHuTaBut Malgouu 6Guaan
\ ¥3ap0 TALCHPAAIIYBH HATHXKACHAA AKODb
M YYJNFaMHHHHT Xap Kaficn cuMHra KyhRuna-

1443  3JEKTPOMArHHTABMA KyY TanCup
oTaan (6. 2- pacm).

Foy = BYpZtm

5. 9. pacy Tenepatophuer 6ynna By,—3asopaarn MarHuTaBuft HHAyK-
saeKkTpoMaruuTanuli  MO- UMAHMHT ¥praua Kuhmatu;
MeNTH XaKHAATH TYLUIYHe l—ﬂKOpHHHr Y3VHAaurH.
uara KOMp. odan kya* Koupacura xypa 6y kyunaap-
BUHT AVHANHWHHY aHUKNE6, yJap XOCHA
KUATAH 3NEKTPOMArHNTanuit MOMeHT M GupnaMmuyd ABUIaTeJHHHT
afilaHTupysyn MOMeHTH M, ra Teckapu AYHaNI'aHAMTHTA MIOHY
X0CHJ KHJAMH3.
dnexkTpoMaruutanuit MOMeHT M HUHT KHAMaTHHK ywO6y udona
OuaaH KypcaTHLl MYMKHH,

D D
M = Fo N = Byl N,
6ynaa N — akopb MYJNFaMHAarM aKTHB YTKa3rHunap COHM.
i, =£ pa =D ==2p=, K¥3raTu uyJAFamMH XOCHA Kuaran doRzann

maruutannii oxuM sca (D = By, lx (2. 33- pacM) 3KaHJIMTHHH 3BTH-
Gopra oJacak,

_ I, 2pc pN
M—Bypléz WN=E.(D[” (5‘ 3)
&k
M=, P, (8. 4)

6ynanu, 6ynaa C, = f-riv; — BepuJraH MalHHa YuyH ¥31apmac kaT-
&0
: TaNHK,
Maruutanuf okdM @ peGep (s0)hapa, MOMCHT M 3Ca — HLIO-
TOH MeTp (#. #.)aapaa udonanaHayH,
Wiynzail kuan6, aknauu teaauru yarapmac (n = const) 6yi-
ranaa GupaamMuu ABHIATEJNEHEr aknaHTADYBUH MOMeHTH M, Teckas
90

www.ziyouz.com kutubxonasi



PH TALCHDP 3TYRYN MOMEHTIIP AMFHHIMCH: CANT HIUNALI MOMEHTH
M, Ba anexTpoMarHuTaBuii MoMeHtT M 6MnaH MYBO3aHATAAWLAAU:

My=Mo+ M (5. 5)

By ndona n-const 6yarauna zewepamop yuyH momenmaap
menzaamMacuoup.

DAEKTP MAIWHHACHHHHT OYTYH XH3MAT MyLNaTH JaBOMHIA HOD-
MaJja HINAIH YYYH MYMKAMIAHTAR HII PEXHMH KOMUHAA UuAQU
pexcumu nefinnann. By pexum KyAMAarM HOMHMHAA KaTTaJMKAap
6us2H XapakTepaawalH: HOMHHAT XyBeaT P,, HOMMHAN KyuJaHHL
U,. HOMHHAJ TOK /, BA HOMMHAA aRNAHHII TE3AUTH 2,

Yarapmac Tok TeHEPaTOPHHHHT HOMHHaAJ KYBBATH MALUMHAWUHT
YHKHW KJemMMasapuaarn Gohaanu saextTp KypeaTH 6yau6, BartT,
HUJA0BATT Ba MeroeaTraapia udoaanananu, ‘

IOKopHAa KypcaTHATAH KATIAAMKJApPAAN TAlKAPH, MALUHHAHKHT
HOMHH2J HIIJAW PeXHMUIa MOC KeMaiuran GOWKa KaTTaJuKjap
XaM HOMHHAA KaTTaJAMKJap ZelHnann,

[enepaTOp/apHUHT IKCNNYaTAUHOH XOCCANAPH Xapakmepucni-
Kaaap JedAmnanuran Ba rpadgiukasu® ycya ndomananray Goraauun-
aap 6ujaaH 6earuaavaiu.

IeHepatopaap, oaatia, Varapmac aidaanum Te3aurH OGuJad
MIIJIaTaHAHIM ca6abau 6apua XapaKTepPHCTHKANADHHM KypHLIAA 72=
= const ae6 xucobaananu. [enepatoprapHHHT 8COCHHA XapaKTepHC-
THKAJapK Ky AHAaruaapaAup:

l.Caasm vwaaw xapakmepucmuracyu — caltT Hu-
Jalll pexxuMrja reHepaTOpHUHT YHKHIL K/JEMMANADHAATH KYUJAHHLI .
Ue BHAT XVaFATHW TOKH f,;Ta GOFJAHKJMIM:

/=10 Ba n = const 6yaranaa
Uo= ﬂiK )

2. Hazpysrka xapaxmepucmuxaou— renepatop Ha-
rpyaka 6uiaH Hwararanaa (/ < 0) uHKH kASMMACHAATH KYYAaHHL
U uuur KY3raTHID TOKUra GOFMHKJIMIH:

1< 0 pa n = const 6Yaranna U = f(1y).

3. Tawku xapaxmepuemuKxacu — reHepaTOPHUHT YU~
KM KAEMMacHAArH KyunaaHuw U/ HuHr Harpyska Toku / ra Gor-
JAUKJHTH -

rpe = cOnst Ba # = const 6§aranga U = f({)

4, Pocmaaw xapaxmepucmuracu — reHepaTOPHHHT
YHKHW KJAeMMAacH]1a KyuJaHull §3rapmac 6yarasja g¥3raTHll TOKH
{x HHHI Harpyska TOKW / ra GOFJAHKJHIK:

U = const Ba # = const 6yaravaa i = f(/)
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5. 2-§. Mycrtakua xyaraTuuinu reseparop

MycTraKkua KyaFraTUIaH FeRepaTOPHUNT yJaauuu cxeMacu 5.3-
pacM™, @ Aa kypcatuaran. Kyaratuiwr 3anxupura yJaHraH peocrat
Foc KY3FaTHW uyJfaMupary TOK i HH Ba GUHOGApHH, MELIHHAHMHT
acocuit MarHuTaBnf OKIIMU KaTTaJdUIMHK POCTJAWIra HMKOW Gepa-
oM. K¥araTHin uysaramu yarapMmac Tox sneprus Man6aupaH: akky-
MYJIATOPRAH, TYFpuaAarnuaan éku ywby xonna, xyaramya4u pefin-
aaauran Gowxa yarapMac TOK reHepaTopujaH KyBBAT OJHG M-
aapan.

U

a [’:_—:}] d) *Uwam ‘

Uy mane.

Uy

5. 3-pacM. Myctaxua KYaraTMau renepaTOPHAHT NPHHUUTHAR
cxemacn {2) Ba €anTt Mwaw xapaxrepxcrThxacH (4).

Cant umnaws xapaktepuctukacn U, = /(/,) xapakTepHcTHKaHH
J)JHINAA reHepaTop caatT HwaAawm pexumuia (/ =0) uwaapau,
Homukaa afaanuwr Te3nuruud Gearuna6 sa yuum OyTyH Taxkpufa
A3aBoMHJa Y3rapMac X0anAa cakaab, KY3araTuul YyAFaMHA2 TOK
KHAMaTH /¢ HoaaaH + {x = O, raua acra-cekuu owWHpUO COPUNAH,
Gynla caaT MWaAIW KYy4/JaHULIH

U, ~ 1,150,

O6ynann, Wlysnaf xuannranpa 7 srpu unaugHu (5.3- pacM, 6)
KYPHLI YYYH 3apypHA MabAYMOTJAap OJaHHAAH, KYaFaTHI! TOKMHHHT
KulimaTHnn {g = 0 raua KaMadTHpu6 Ba yHUHTI AYdaNHILIHHY y3rap-
THPHO, KY3FATHLI 3aHKHPHIATH TOK acia-cekuH i, =0 xan — =
= Ob raua owupuaaau. Uly A 6unan xocwa Kuaumuran ma xa-
PAXTEPUCTUKAHMHT NACIMAQULYE4H MAPMOFY 1e0 aTalajuray 2 arpu
uu3nK GuPUHYM KBaApaHTAa ] STPH UMSHUKHWHT IOKOPHCHAA XKOfA-
nawann. Bysra ca6a6 wyku, I srpu UN3IRKHH XOCHA KMJIHLI Ha-
PAERHAA KOAAMK MATHHTAAHHLIHHHT MarHMIaBuft OKUMH K¥naaznw.
Wyunnan kefiv taxpuba teckapy AYHaNHWAA YTKA3MAAAN, ABEH
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Ky3ratu ToKu — &, = Ob nan ¢, = O raua xaMafiTHpHAAAW, CPHT-
pa yHuur gkuiAMatd + iy = Oa rava owwupuaaau. Har#xana caar
HI Al X3apaKTe pHCTUKACHHUHT Kymapuaysin mapmore peddna-
Auran 3 arpu yu3HK oaunaan. CaiaT HWAZW X2paxKTepPHCTHKACHHUAT
NacT13Ilyayyu B3 K{TAPUAYBYUH TaPMOKJIAPH THCTEPEIUC CHPTMOFH-
HH XOCHA Kuaadu, 2 Ba 3 3rpH YH3MKJIAap OPACHAAH YPTa UHIHK
4 yTka3ub, caam nwAauHiNe Xucobult xapakmepucmuxKacuru
XOCHA XHUNaMus,

Caar Hi18W XapaKTePHCTUKACHMHUHT TYFPH UH3HKAM KHCMK
MAWHHAHAUT TYHHHMATEH MATHHTARHA CHCTeMacHra MyBodux ke-
aagu. Tok ¢, adaga OlUpHAraHaa
MaluHHauuIr nyaatd TYfuRaRn Ba

XapaKTepHCTHKA 3TPH 9u3uKau 66 ¢ qd .
Konaan. U,=f(iy) 6oFaaunm Marudr- [, F~-=--=— -
Nanuul xapakrepucrukacuuu (3. 2-§

ra kapanr) 6owKa Macmradaa tak- ceTTTTTS

popnafiaM Ba MAaWIMHAHMHT MarHuTa-
BUfl xoccaaapu Tyrpucuaa dukp opu-
TRLWTra UMKOH Gepanu.

FedepaTopHuur nHarpyska xa-
paxTepucTUKacu. By xapakrepucrika
HAarpyaka TOKN V¥3rapMac, Macajat,
HOMHHAA OYynraHaa renepaToPHUHT
YUKW KNEeMMaJdapniard KyuJanuw 5-“4-enaetM- Mymrk“{n KYB;:;H;!;-
U suur xyaratHn Tokw { ra Ba ap. M TeH ,‘,’35?333?;&253?
A2HHW  Te3Aurura  GOFANKANTHHHU
ndonanaian.

KypcaTuaran maponTapna reHepalopHHHT YHKHII KJaeMwmana-
PRAATA Kyuaanull 3. 0. X AaH xam 6Yaaan (5. 1). Wynuur yuyu
HArpy3ka XapakrtepHcTHracH (] 3rpud yu3uK) CanT vwnaw Xapax-
TepHCTHKACHTAR (2 3TpH 4H3MK) RacTaa xohsawand. (8. 4- pacu).
Arap HOMMHHAA KYy4JAasHW {/, T8 MOC K"AaAHIaH 2 HYKT4Jan 10K0-

pura Kapa6 /, Y,r ra Teur 6yaran ab xecmanu KyAcak Ba cant -
Jall XapaxkTepucTHkacu 6nAaH KeCHINryHra Kajap ropH3ouTtaa be
xecMann ¥tka3ul, CyHrpa a ma ¢ HyKTanap Oupaawtupuica, pe-
axmus y46ypiaxanx nefiunagurar abec yu6ypuaxaumk xocua 6y-
JA3aH.

Macanad, renepatop C€aaT uAall  PeXHMHAS HIJaraHuaa
KVaratum TOkH f, 6¥aranpa YHKMIL XJIeMMAJapRAarH Ky4/aaHuil
U,=de ra TeHr, narpyaxa yaauuwu 6naaH (Ky3FaTHW TOkH ¥3-
rapMac 6yarauga) feHepaTop Ky¥AaHHWMHHHT xnimati U, = ae
raya nacaaad. Ulynzaf Kuaus, da xecma i, ={y 6ynranaa xyu-
nauuw xarraaurn AU = U, — U, nu wdoaanrapan. By xoana re-
HEPATOPHUHT YMKHLI KJAeMMajapuiark Kyunasdll HKKH Xt cafal:
IKOPb 3AHWHPUIAA Kyunanww Tywuwwu (5. 1) sa AKOph peakuud-
CHHHUT MATHUTCHU3JIOBYH TALCHPH Tydadau xamalizu, flkops 3aH-
JKUPH KAPWHINTHHUAT KuAMaté N Hu §aual Ba KydAawdw TY-

0

<
L
>
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wHwu /, Ny Hu XHC062136, rewepaTOpHHHT GepuAras HarpysKs
TOKMJATH 3, 10 K, HHH @HHKIAWl MYMKHH:
E=U+12r

5. 4- pacmua 6y . 10. K. be xecMa opKaau kypcatharai. le-
HEPATOPHMNT 3. 10. K. H Harpy3ka G6unan MIINATawga canT M-
Jalll peXHMMHAATHIA Kaparanaa KaMmpox Oyaanu (he < de), Gynu
AIKOPb peaKUHSCHHHHI MATHMTCH3N0BYH TabCHPH OGHAAH M3IOXJ4LL
MYMKHH, By TabCupHH MUKIZODHA 6axonaml yuyH & HYKTagaH cait
MilJall XapaKTePHCTUKacH OGWUNaH KeCHWrysua a6cuuccansp yKura
napaanen xuaub bc xecmanu ytkaszammua, Lly #ya 6uaan xocua
KUAWHTAH ¢f KeCMa reHepaTOPHHUNT Warpyaxka nalituaary 2. 10, K.
MHH GUAZNMpaZH; CaAT MuLIall DEKHMRAA IIYHAAH 9. 10 K. XOCHJA
KHARW YuyH K¥3ratuw Tok¥ iy, < I, 6FYAUWHM 3apyp. [emak, kya-
FaTHII TOKNAPUHUHT aiupMmacu (I, — iy,) Ta TeHT 6yAraH ‘e xecMma
AKOPL PEAKUWACHUUHT MArHUTCH3JIOBYH TABLCHPUEBH KOMNENCALWA
Kuaaauran Ky3faTHill TOKHHHHT KHAMAaTUIHD.

a)U & Ix
' "Tr*':‘:"j"-
_______ \ -,‘,--— - :
U ) ] & $ 2 b
d ' ; :
bl l ‘ e
0 L 7 0 Iy 1

5.5- pacv  MycTaKua KysraTulliK TeNePaTOPHHHI Taul-
Kn (a) Ba poctiaw (6) XxapakTepPHCTHKanapn.

Pcaktup yuOypuyak/JHKHHHT TOMOHJZDH TeHEPATOP KYUYJAaHHLIH«
HUHT HArpysxa yAaHrania KaMafHWUWNH KEATHPHUE uUHKapyBuYH (ak-
TOPJAPHH KypcaTaiu: @b TOMOH — IKOPb 3aHXKUPRAA KYy4AaHHLI=
HHHT TYUIMWHK, bC TOMOH — AKOPhL DEaKLMIACHHHUNIT Mal RHTCH3JOBYH
TabCHpH. PeakTus a'b’c’ yubypuakauk Ky3FaTHul TOKHHHHT 60K
Xuimathn (iy,) yuyn xypuaran. Harpyaka Toku §3rap™maraHjura
YuyH yu6pyaKJIMKHUHT @'b’ TOMOHHM XaMm VarapMail xoarau (a'b’ =
= ab), Aexud b'c’ TOMOHM Kuexapran (b'¢c’ < bc), uynkM Ky3ra-
TUWl TOKH KaMaurd ca6abnu reHepaTop MarHuTaBuiét 3aHKHDHHUHT
TYAUHTAUAUK fapawacy Ba OuHOO3PUY SKOPbL PeaKuUMSCHHUHT Mar-
HHTCHAJNIOBYN Ta'bCHPH XaM KaMmairas.

[eHepaTOPHUHT TAWKW XapakTepucTHkacH, By xapaxiepucrn-
K3 TeHepaTOPHMHT uHKHIN KJAeMManapunarn xyusawuw U Huur
Harpyska Toxu / ra GOFAMKJIUTHHE KYpcatanu. Tawyga xapakiepuc-
THKAHH Kypull Y4YyH 3apypnii MabAyMOTIapuH OJHIIAZ reHepa-
TOp HOMHHAA T€3AHK GHNan afNaRTHDHAAAN BA HOMHHAJ KyunaHum-
Aa TOK HOMMUAJN KHAMATra eTryura Kaaap Harpy3ka OepuJalH.
Cyurpa cant wwanraw pewumu (/=10) ra xazap uarpysxa acra-
CeKHH KaMaiNTHpHAaaHM Ba ac606aaPHHHT KYpcaThHin €3H6 ONHHAAH,
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KyaraTHi 3aHKUPHHUHT KaPWHIKTH Fye Ba afJanMil TE3IAHTH
6yTyH TaxpuGa nasomufa y3rapmac xo/aa caknab Typuaaiu.

5. B- pacm, @ Ra MYCTAKHJ KY3FaTHILJH reHePaTOPHHUHL TaWKH
XapaKTepucTuKacH Kypcatnarad; pacmaar x§punnb 1ypubamxy,
Harpysxa TOKH / OMIMpNAranaa reHePATOPHWHT YHMKHI KAeMMaJa-
pula XyunaHuw nacasiad, OyHMHTr Ca6a6H AKOPb peaKiUHACHHMHT
MArHUTCH3JIOBYH T2BCUPH Ba AKOPb 33HKMPHRAA KYWYJaHULIHHHL
TYWHBIHAKD.

TawKk XapakTepHCTHKARRHT abeuuccanap Yxnra xusanry (raw-
KH XaPAKTePHCIHKAHMHAT KaTTUKAWTR) Hazpyska mydtupuszania
2eHEPAMOp KY1AARUIMUHIINE HOMUKAA Y32apuuiu Ounan Gaxoaa-
HaAu:

AU, = Yo=Un 100, (5. 6)
Uy

Mycragua k¥aratmiiam resepatopasp yuyH opataa AU, =
5—10% 6yaanu.

FeHepaTOpHUHT poCThawl XapaKTEPHCTHKACH. iy = 7(I) Xapax-
TEePHCTHKA TEHEPAaTOPHHHT HATPY3KaCH y3raprapuaa YHHHr YHMKHII
KJeMMaNapuaary KyuyJaHWll yarapMac Ba HOMMHAA Ky4Jaauuwra
TeHr 6Y¥au6 KOAMWH YuyH Ky3FaTHW 33aHXKUDPUAA TOK Ka1TaAHlH-
HW Kanjaf YaraprHpuil JO3HMJHTHHU k¥pcailagn. ByHsaa aftaanuwm
Te3nuru yarapmacauruua (# = const) xoaain.

FenepaTop HarpyakacH3 MWNArasuaa KyaraTtuin 3auXMpuaa I
TOK XOCHA KWAMHaAH, GYHA3 FeHepaTOPHUHT UYHMKHIN KAeMManapH-
AaTH KYYJanull HOMHHAJ KyuJanuwra Tenr 6§an6 xoaanu. Cynrpa
aCTa-CeKHH TeHePaTOPHHHI Harpy3KaCH OWHPHAAaH: 6P BAKTHHHT
y3uga KysFraTHW TOKH Xam redepaTopHBNT KY4JAaHWIUM HArpy3Ka-
JapuMHT 6yTYH ANanasOHMAa WOMHHAA KYyuJaHHWTa TCHMIHCHYA
Konaguran gkuan6 owwupa Gopuaaau. Uy Ay 6uaau xapaktepuc-
THKAWUHT KYTapuayBYM TApMOFH XOCHa KHJauHagu (5.5- pacm, 6
AartH 7 orpu 4H3KMK), [eHepaTop HarpyskacdHu CaaT uiwaaw pe-
WKHMATA Kalap acTa-CexHM KaMahTupuCG pa Kyararnil TOKHHU ‘Te-
FHILIHYA  POCTAA6, XapAKTEPUCTHKAHWNT NACTAAWYEYH TAPMOFH
oaunanu (0.5- pacm, 6 naru 2 3rpH QHIHK).

Poctaain xapaxtepUCTMKACHHUHKT MACTJAAWYBYH TapMOFH KYTa«
PUNYRYH T3PMOFHIAH NACTAZ XOisamanu, GyHra caba6 xyrtapu-
AyBYH TAPMOFHHH XOCHMJ KHAMIN Kapa€HuiAa MallnHa MarnnTaeufl
A3HXUPUHUAT KOJAHK MATHHTJAEHUIIMHHHL K¥nafub KeTHIl TabCH-
PHAMD.

Kyrapuaynud Ba nacTaallysuf TapMOKJAp OpacuiaH yTkasu.i-
raH Ypra arpu Yusuk JreHepaTopHUHI aMaALl pocmAaL: xapax-
mepucmuracu jehinnany.

Mycragnan Ky3raTHinau TeHepaTOPAapHMHT aCOCHA KaMUWJIWCH
TAWIKK V3rapMac TOK 3mepris MaHGauHUHC —KY3FaTyBUHHUHT 3a-
pypauruaup. JIekUH KydNaHHWHH KeHI 4Yerapand pocraall HMKO-
HWATH, WYHRRHTLeK, Oy renepalop TalWKH XapaKTePUCTUKACHUMHT
HYCOaTuH MYCTAXKAMJIUCL YHUHT adaaianukaapu Xuco6JaHanH,
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5.3-§. Napaanen y3raTuian reHepatop

Yarapmac Tok renepaTopaapuuunr ¥3 Yaugan KY3FANMIL NpuH-
HHDH MALKHANHHT Maruniasnfi CHCTEMACHHWHI MarHHTANHTAHAAH
c¥ur Kyt6 Y3akmapu Ba CTanuHa KOALHK MArHeTn3MH MarHHWTaBEnd
oxuMu D¢ HuHr 6MD KHCMuMiH (TY1a OKHMHUAT 2—39 HHH) cakaab
KOAHWHIa aCOCAAHraH.,  —

flkope afinanranna Koaauy OkuM @y AKOpb YyAFAMHAA KONLHK
3. 10. k. Ex xocun Kuaaiau, 6y 9. 1o, K TawCHPHU14 KYaraTull yya-
FaMuaa 03poK tok fgmafiao G6ynaan. Arap KysratTmwl 4yAFaMH
MAarHUTNOBYH KYUH i Wy HUHD AYHAAUIWIA KONIHK OKuM Dy HuHT

o) n 6)”0" _
=)
Y I i,

2 %a

8. 6-pacm. [lapaanen Kyaratawam reHepaTOPHUHE — NPHNLHAHAA
cxeMaci (4) Ba caat muaaw xapaktepictTukaci {4).

nyHanHwn Kabu 6ynca, 6y acocuil MarHHT KyTGAapUHHHT OKHMM-
HW KynaittHpaan. By sca, ¥3 napfatuaa, reHepaToOpHHHT 3, 0. K.
HHH KYynafATHpanW, HaTHXaga KYarardHil TOKH fAHA opragH. By
npouecc reHepaToOpHUHT KYUNAHHWIN K§SFaTHWl 3aHKHPHAATH KYu-
JAHHW TYWHIWH OWAGH MYBO33HATAAWITYHYA, SBHA Iy rg = U,
6y/AryHua AasoM 3TajH.

9.6-pacM, @ na nmapannen KyaraTHILIH FeHEPAaTOPHH yAai CXe-
Mach, 5.6-pacm, 6 1a 3ca reHepaTOPHHHN CaAT WWAAIl X8paK-
TEPHCTHKACH (] 3rpM YM3HK) Bd KYuJaHHIl TYWHWHHHHT KYara-
THW TOKWTA GOFAMKJIHTY Iy Fy = f{ix ) (2 TYFpH unanK) kypcarua-
rad. By uuangnapunsr KecHwran HyxtacH A §3-yaupan xyaraauw
NPOUECCHHHHT Tyraul maATHra TYFpH Kenaanm, YYHKM Xyaad ury
uyKrans U, = i, r, 6y nann.

OA TyFpu unsKKHUHT a6cunccanap Yxura nucfartau orui 6yp-
varu OAB yubypuakanKianr anuK/JaHaiu:

m, A58 m, U, =,
l8’°i=ﬁ';,7'7:';‘-'c. (817
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Gynpa m,—rox macwrabn (a6cuuccanap YKUAAH ONHHANH), dfcH;
m,~Xy4JaHHI MacwTabn (OpAuHATanap YKUAAH ONMHAMM),
8/CM;

(5.7) udponanan kYpHHHO TYDHNTHKH, ix rg = f(ix) TYFpu un-
3UKHHHT g6cuuccanap yKura Hucbaran OFHIn Oypuwary Ky3raTHw
3aHXXHPHHMHT KapUIMAMTUra TYFpH nponopunonan. Jlexun peocrar
KApWHJIHTH Fpc HHHF MaBJAYM OMp KHAMaTMaa KAapUINAHK ri YH-
nail Kufimarra spuwmiaauku, Gynma iy rg = f(ix) GOFnaHHW CanaT
RINJAAW X4PAKTEPHCTUKACHHUHT TYFPH YHIHKAN KHUCMHTE ypHHUMA
0Yau6 Konaxu (3 TyFpu uu3duK). Byunat
mapouTaapaa reneparop ¥3 y¥3umaan K¥3- U
raqMafiau, Ky3raTuul 3aHXHPUHHHT ICHe- v
PaTOPHHMAT ¥3-Y3unau KY3raauwu TYXTa-
JIHTaH KAapUIHJAWTH  KPHTHK  KapWIHJHK
(rv. wp. ) meBiunanu.

Llynn xam xanja xuau6 yTuiu Kepakkiu,
reHepatop ¥3-yauaaH KVy3araanwmy YyuyH 0 t _»
afllagn Te3AUrn Kprmux me3Aux Aehu- Nxp ny
sanuran Myafiaw KuéimaTu (1) AaH 0pTHO
KeTHLIH Kepak. By wapr reHeparopuuHr 5, 7-pacs. ¥a-jauaan xis-
§3-y3upan KYaraauil XapaKTePHCTHKACH- FAlUW XapakTepnCTHKACH.
nau (5.7- pacM) keau6 uukaau; 6y xapak-

TCPUCTUKA CAAT HIUAAII PEXUMHAZ TeHePaTop KYYJAaHUUWHHUHT
KV3FaTHll 3aHXUDHHHHT Kapuwinaurn Parapmac Ojarangarn ahaa-
HUI Tesaurura GOFAMKAHTBHH Hdananaiiu;

ry = const 6yaranga Ly = }(n).

¥3-Yannan xysraaum XapaxTepuCTMKACHHH AHAAHA KHAKW WY-
HH KYpcaTaaHku, afAauuil Te3AHKASPH Kuuuk Oyaranga (2 7.)
aiNaHHID Te3UCHHM OWHPHIL KYWAAHHIIHHHT KHCMAH OpTHIUMra
044G xenaau. ByHra ca6a6 WwYKr, 72 < g 6YAranaa §3-yanaan
KY3Faauw npoueccH xaad 6owaanmaras Gyaaid Ba KyuJaHni
{, renepatop MaruuTashi SaHXKMDHHUHT KOJRAHX MarHHTJAHHIUH
Tybatan naitno 6ynapu. ¥a-Yaunan Kysranmm npoueccH -
6yaranpa Gowvananu. By Xoasa aAanuw Te3ANTH OWHDPHAIAR-
Ra kyuwianum U, KeCKkWH OpPTaAH.

Jlexun HOMHHAN TE3NWKKA HKAH Te3IAWKAA [eHeDATOPHHHI Mar-
HUTABUA TYAHHUIN TyPahin KyUNAHHIWHUKHT OpTHIWIH Oup 03 ce-
KuNawanu. KpaTHK afnasuw TEANMTHHHUHT KuAMaTH KY3FaTHL
JAHXKHUPUHUMHT Kapliuiurura G6oeany Ba 6y Kapuuauk kynafran/ia
KPHTHK TEe3NUK XaM OpTaay.

Wynna#t xuaub, yarapmac TOK reHeparopaapu Kyunaaru wa-
poutnap MaBxya G¥aranparuua y3-yaunas KY3FaNUHILH MYMKHHU!

4) MawWMHAHWHT Maruutasn# CHCTEMacuMaa KONAMK MAarHeTH3M
6y AHWH N03UM;

6) Xy3paTHIl UyAFaMH Iy YYJAFAMHUHT MArHuTaBHA OKHMH

KOJAHK MarieTHaM OKHMH q)xo“‘ BUHT  fynasnwn Guaau  Gup
XHA GYynagural xuan6 yJaHHWHK Kepax;
7-390 a7
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B) KJ9FaTuil UyAFAMHHHHT KADWHAHIH KPUTHK KapWHAHKAAH
KHUHK GYyaMwK 3apyp;

r) AKODHHHT ARMAHHL TEINMTH KPUTHK Te3MKAAH kaTta 6y~
AHWY NOIHM,

Mucon. Tapannen KyaraTHUAH reHepaTOpHUHT CaAT KHWAAW XapaxTepuc-
TUKacH KyHumarnya: i 0; 0,5 1;15; 2 a ra tenr 6yaranaa U, ternmanya 5;

60; 95; 112; 118 s ra tedr. KiaraTewl uYyAFAMUHHUI KapWHAHTH fa= 50 om.
Feneparophunr r,, = 28 ox 6faranaars s. 1. ¥ MMy, WYRUHTIEK, Fyo HHHT

KaHnal KHAMATHAS XYIFAaTHIN 3aHAMPHHHHI KAPWHAKTH KPHTHK KApPUIHINKKA
TeHr O¥AHIINHH aHHKAAHC,

Evunnmu Tox macwrabnuny m; =02 ajcu Ba xyananuum macmtabuun
m, = 20 sjcu peS KaGyn knaamua, cYnrpa micoana GepuAraH mamayMotaapra
acoCBH CaNT HWJAAW XAapPaKTEPHCTHKACHHN KypaMus, (5.7) ra Mymoduk

a= arclng, .

y Xoada, Kabyn guauxrae waciutabrapuu 9bTHSOpra oacak, kyiduaarura sra
Ofnaamna:

’ . 0,2
a = arcigr, :'ﬂ = arc {g(50 + 28) 0= arc tg 0,78, a = 38°
o

O nyxraxan abcunccanap Yxnra a = 38° Gypuak ocruga TYepu uyusug ¥t-
K23aMH3 Bd 3. 10, K. MMHT 7, = 28 ox Ofnranaarn KaTTaaHIHHM TONaMua:

UO-EO = 110s

Kputux  Kapwuank Ty, xp. HH QHHKAIIL yuyH O HyKTazaW €8T HWAam xa-
paKrepucrukacura ypuuMa ¥Tkaaamuna, 6yula ormul 6ypuaru Typ. 52° ra Tenr
G6fan6 unkaan. ¥ xonaja

m
Te.rp = 8% 7:— -tg 52"3% - 128,,,
{
HAenman,
Poc. xp. = T xp. = Tx. v, = 128—50=T8 ou.

[Tapansen Ky3raTuwau resepatop ¢axar GHp fifHaiMwaa
$9-yaunan KysraiMwn cababau 6y renepaTOPHHHI CaAT RLJAL
XapaKTepUCTHKACH KOOPAMHATaNAD YKAapUHHHT (axKat OMTTa KBa-
APaHTH YUYH OJUHHWH MYMKIH.

[Mapannen Ky3araTHWAN FEHEPATOPHHIT Harpydka Ba POCTASLY
XapaKkTePHUCTHKAAAPDH MYCTAKHA KY3IFATHILJM TeHEPaTOPHHHT aHA
WyHAaR XxapakTepuCTHKaNapHRaR amanga dapKk KHAMadau

[Mapaanen xyaraTHiuiaM reHepaTOpHUHI TAWKH XapaKTepHCTH-
KacH (5.8-pacM) MyCTaKHA KV3FaTHIUAW reHEepaTOPHMHT 1aluKH
XapaxTepHCTHKACHAAH IOMWOKPOK OYaann. Bywra ca6ad wyku,
napaanen KYaraTHILJAK TEHEDATOPAA MYCTAKHA KY3FATHLINAK TeHe-
paTopaark Ky4JaHHIl nacafuiinHu KenTupn® duKapysum caba6-
Napra (AKOPb PeaKUHACH B3 AKOPh 3aHKHPHAS KYUNAHHW TYyIUH-
WwH) KywuMua papHIWAA YUHuUM Ca06a0 — KySFardil TOKHHUHr
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xaMafiun (AacTAa6ku HKKHM caGal TABCHPHUAAH KyualaHuin naca-
Auwu ca6a6an) xam TabCHp Kuaanau, Harpyska kapwuauru r,
acTa-Cexui KaMafitupuaranza tox / ¢axat xputak xmnfimatn Jp.
raua OpPTUIUHHH, CYHIpa 5Ca HArpy3ka K8PWIHJAWUTH AHALA KaMali-
ranza Tox / kamas GowaaWwuHM XaM IOKOpHAa afiTHaran ca6a6
6unan uaoxaamwl MyMkHH. HuxosT, ¥ucka Tyrawum nafitupa Ha-
rpyska TokH Iy 1. < Iy G6¥aamu. Tan wyrxaxs, tTox [ k§nafinuin
6u/naH reHepaTOpPHUNT MATHUTCH3NAHUILY (AKOPb PEAKUHACHHMHT
KyyafiMiiy Ba Ky3FaTHIl TOKMHHHr kamMalully) Kyuaaad; naTHxa-
na MampMa TYAHHMAraH xo.narra
yT1anu, 6yHiia Harpy3Ka KaplWwuantu
XaTT0 O03THHA KaMaNTHPHWJraHra
XaM MAWHAHAHUHT 3, 10, K H KeCkHH
kaMaiiu6 ketagw. TOK KaTTa/MrH
reHepaToOpHHHT YHKHID KJeMMaJna-
pugara xkyunaunm U pa narpysxa
KapulHaury r, 6uJaH aHuKAaBanH,
ALHH

==
Fy

Txm, I, 1

wy ca6aban HATpysxka TOKJapi 3
5.8 pacm. [lapanasen Kjsrarinan

I'< I G§anG,  renepatopnuir resepaTopuiur  TalKY  xapaxTe-
KYYJaHNIIH HATPY3Ka KapLinANTu- pHCTIKACH,

ra Kaparamia Cexkdn xaMmafirania

Harpyaka TOKM Kymasgu. /=/,

Oyarannan Kefiul », HUHT fHAJA Kamafinih narpyaka TOKHHH Ka-
MaliTHpasy, yyHkn Oy XoJama ry ra Kaparanza U TespoK ka-
Mas aH.

[Uynpa#t KnauO, Harpyaka KapWMAHTMHHHT aCTa-CEKWH Kama-
tumu tydakan coaup 6¥aran KHCKa TYTAWHIL napanden Kyara-
THIIAH TeHeparop YuyH XxaBdJu smac. Jlexus TycatiaH xucKa
TyTawunw GYAraHuaa reHepaTOPHHHr MATHWTABHH cHCTEMAcH WYy
3aX0TH MarHUTCH3JNAHMIITA YATYpMadau Ba TOK [y . MHHT Kufima-
TH MaminHa Y4yH XaBgJaH fapaxwara /. = (8 —12) /y etn6 xoaa-
An. Tok ana wyHaal OGupiaH kynofiraHuaa reHepaTop BaJHAA
TOPMO3/JaHULW MOMEHTH BYXyJAra KeaajH, KOAJEKTODIA 3Ca KYUJAH
yuKyH unkub, ahnasa onopra ahnawn6 xertaan, llly MynocaGat
64JaH reHepaTOPJapHY IPYBUAH CAKNAr®Uaap BOCHTAcHAA €KM pe-
JAejqn Myxoasa CHCTeMacHHM HwAaTtHO, OpTHKYA Harpy3KamaH Ba
KHCKA TYTAWHIIAAH CaKAdll 3apypaTdH TYFuJaaiun.

[Napaanen Xy3raTHwWwJH TeHepaTopiapiaR y3rapMmac TOK ycTa-
HOBKAJApHAA KeHT KY¥Jamaa dobiaanasuiain, YYHKH yaapaa x¥3-
FATYBYMHHHC AYKJAHTH TydaAau MycTaKWaA Kyaratuwau reHepa-
Topaapaad adaan xucobaanagu, [Mapaajen k¥3FaTHiaH rexepa-
TOpAA KYUNAHHWHMHC noMuHaa §arapHwu (5.6) 10-—-30% Hu
TalKHA ITAAH,
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5.4-§. Kerma-KeT K{y3FaTHIIIH reHepaTop

KeTma-xer xy3ratuiwan redepatopaa (5.9-pacM, a) Kyaratuw
TOKK Harpyaka }oxura Terr i, =/, wysuur yuys 6y resepatop-
HUHT XOCCanapu ¢agaT TalIKH XapakTepuUcTHkacu (5.9-pacm, 6)
6uaan Gearnnanagu. [eHepaTOpHUHT KoAran Gapua XxapaxTepuc-
THKANAPH reHepaTopHu (PaKaT MYCTaKHA KY3FaTHINAH PeXUMra
YTKA3U/AraHnaruHa ONMHUIIH MYMKHH. .
FedepaTop canT vlINAraHKWAa YHHHT 3. 0. K. M KuuHk 6ynaiu
(Eo = Exomp), UYHKH SIKOPh 33HKUPWIa RArpysKa YJAAHMATAHAA
(fKOpb 3anwupH ounx 6Yaranga) xysraTH yyaramuaa ToK Gya-

)
N

r .

——— e —

I |
i “'J{a.
Fig g | b

5.9 pacm. KeTma-keT K¥3IFaTHW AN reHepaToPHUET NPHH-
unnHan cxeMmacH (4) Ba TAalWKH XapakTepucTixacu (4).

mMafau., CYyHrpa Harpyska yJaHumu GunaH KYy3ratnin uyJIFaMHAA
ToK i =/ mafigo 6YynaQu Ba reHepaTOPHHNT KyYJAAHMIIK OPTAAM.
JIeKMH KYuY/JaHHIl MAlIHHAHHHT MarHMTaBUR TYAUHHWMHUra OOFJHK
6yaran mabayMm ueraparaua opTaad, xonoc. Harpyaka Toxd sua-
Aa OINHPHATAHAZ FeHePATOPHMHT KYUJAHWIWH KAMAAIH, YYHKH
MarHHTaBHAi cHCTem8 TYAMHrAHAWTH €ababaM TeHepaTOPHMHT aco-
cHit okuMu amanna kynafimafi xosmagu, SKOPL peakuKACH BA RAKOPh
3aHXHPHAA KY4YJaHHW TYILKIWA 3ca opTa 6opagu. Haruwkana Xxa-
PakTepuCTHKa TywmyBuil 6¥au6 Konazu.

KeTma-xer gyararuuiiu redepatopaapia Ky4laHHIn HArpy3Ka-
ra xyna GoFMsKanrn Typakan 6ynagalt reHeparopnap xaM Hiuna-
THJAAM,

5.5-§. Apanaw KY3raTHIWIM TeHepaTop
Apanam xysratawan redepatopaa (5.10-pacM, @) WkkuTa: na-
pannea B3 KeTMAa-KeT K¥3FAaTHL YyJFaMJaapH 613K, MalluHaHUET

MArHUTaBut OKHMHMHH, 8COCAH, Mapaajen XY3FaTull uyyaramMe X0-
cua Kuaaan. Kerma-xkeT KysFaTull uyaFaMu, OAATAa, napanltej

100

www.ziyouz.com kutubxonasi



KYaFaTHIl uyyAFaMura socAal (MKKana uYyAFAMHHHT M. K, Japu
KYwu/aaAMran Kuau6) ynauand, 6y reHepaTOpPHHHI TAIKM Xapak-
TePUCTHKACH aHva KATTHK GYAuLIMHK TabMuHAafan,

Caat nwaaw pexuMuaa resepatopaa dakat napannea xyara-
THW 6faaam, uywku Oyuma /=0, Harpysxa yJanuwu Ounan
KeTMa-KeT Ky3FaTHW uyJaraMHia M, K. nafgo O6yaazm, 6y aca
MalwuHaHd Marnuraafiay Ba 6YyHIA AKOPL PEAKUUACHHHHT MarHHUT-
CH3NODYK TALCHPYHH XaMJAa AKOPL JAHXKHPHA3 KYUAaHull TywH-
IWHHY 1¥AdK  KOMneHcaunuanaiax (xonnafigu). By xoaza tawku

g
A
bt
F
i ‘{,
5. 10-paem, Apanam gyara-
THILLY reHepaToOpHuur Yyaa-
PO HUW cXeMacH,

X8pAKTEPHCTIKA HHXO0ATZA KaTTuy 6¥au6 xoaaau (5.10-pacw, 6,
/ arpu uM3uK), ALHH reHEpaTOp KJAEMMAASPUJATH KyuJaHHIl Har-
py3ka xynadrasja Aeapad yarapMmafi X0naiu.

Arap ucrebmonynna (JMHHA OXMPHAA) KYWJaHHIl Xap Kaniaf
Harpyakajaa XaM aMa/nnga ysrapMmac Gyauiiy Tanal KHJIHHCA, KeT-
Ma-KeT KY3FaTuill 4YYAFaMHHUHF ¥pamaap COHH OWHWPHAHG, Wy
YYAFAMHMHT M. K. B JHHHA CUMJApHAA KYuJaHWI TYWHIIMHA XaM
KOMNeHcauuaaafauran Kuaneagu, Bynaa Tawku XapaxTepHCTuKa
2 arpu YH3IHK KYypHHpwwuaa O6¥aamu.

KyaraTHw uyaramaapu 6up-6upura xapasa-kKapuctl ynaHravia
HArPy3aKa TOKHHWHT OPTHWH OHUNAH FeHepaTop KYYJAaHHIIM KECKUH
Kamaaxu (3 arpu un3nk), 6yHra ca6a6 KeTMa-keT KY3raTHW uyJ-
FAMMHUHF MarHHTCH3/JIORYH TABCHPH OFAH6, YHHHT M. K. H napai-
Jen uyAFaMHUHT M. K, Hra Kapum ByHairan 6y.aalu.

Kysratuw uyaramaapa Gup-6upura Moc (TYFpH) yJaaHraH apa-
Naw KYaraTuHII M TEHepaTopaap HAarpy3aKa TOXW KeckdH Y3rapra-
HHAa XaMm JAMHASJATH KyYJaHHW y3arapMac/iurd Tanal guaHHaqH-
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fan Gapua X01MapAa KYU HATDY3KACHHH TOK OHM.1aH TABMHUHAAWIIA
HUAATHABOH,

Maxcyc Makcaanapas MWJIATHASAMIEH TeHepaTOpJaphd, Kec-
KHH nacasfiwray TalKH XapaKTepHCTHKA OAHW 3apyp G6yarauaa,
MacanaH nafBaRANAIl reHepaTopJapuAa uyaFamaap Gup-Gupura
Kapliy yJaanaau,

5.6-§. Yarapmac TOK reHeparopaapuHHHT
napajinen WinjawH

Yarapmac Toxknu yaraprapuw moactamuusnapuua, oratiaa, 6up
Heya reHepaTopaap $PHATHAAAHW BA YyJap YMYMHR 1uMHajapra
napaanea yJaanajd. By renepaTopaapeuHT YMyMHIl KYBBAaTH HC-
TEeHMONUHHUHT KYBBATHAAH OPTHKPOK O¥AuwH J03uM. BUTTaHHHT
ypHura 6up Heua renepatop
YpHaTHIl arperathapian aH-
ya caMmapann ¢oRnanaHuLHK

' TabMuHAaian. Macaaau, Har-

pyska Kama#érawaa reHepa-

: TOpJapHUHT 6Hp KHCMHHH
%

TYXTatTnG Kydnu  MYMKHH;
6ydlla KOATaH reHeparTopJaap
TYJAHK Harpy3ka OujaH HIU-
aafiau Ba yaapuuur ¢ofizaau
HIl  K03((HUHEHTH IOKOPH
6ynann (8.2-§ ra gapaHr).
5. L1-pacw. Mapansen yaraTnwag Yarap- l'enepatoprapku  napan-
Mac TOK relepaTopaapHiM mnapaanen Wim- J€J HlIJAMICa yJauaa xym:-
Jawra yaawm cxeMacu. Aaru map'mapra puoa I{HJIHUJ
J103UM:

1) ynaHaétran renepaToOpHHHT 3. 0. K. ¥ E, TapMOK Kyuna-
HHWH U, ra Tewr 6¥auuin xepax;

2) ynaHaIuMTaH FeHepaTop KJAEMMAJapHHUHT KYTOMANHTHM Tap-
MOKHHHT XYTOMAMMIUra MOC KeJHLIH 3apyp.

5.11-pacmzaa napaanen Kj3FaTHIIAH TeHepaTOPJAapHH napasaen
HINAAWITA yJaall cXxeMacH xypcaTuaral. [eHepartop /) Hiuaakan na
wHKatapaa U, kyuaanum xocua kuaapu, ne6 dapas. xHAaRAMK.
Uly wunanapra I renepatopra napaanea pasHwga /) resepa
TOPHH YAl YuyH KYAuZArHya MW IOPHTHAIH; FEHEPATOPHMH\
IODHTMA ABWTaTeNM HWIAa TYWIHMPHAALH, HOMHHAA aHJaHHIL Te3nu-
rH Gearunavaju Ba pyGuasuuk ! HH €nu6 (TyTamTHpu6) renepa-
TOp 3. 10. K. H £, = U/, 6yarysua acra-ceKuH Ky3raTHaaau. Arap
TeHepaTop /i HMHT KJeMManapuiarn KyT6ufAuK WHHANADHUKC
Kyt6nflaurira Moc keaca, y xoana £, = U, 6yarauna BoasTMETp
V, nuyr kypcaruiun Hoara Tedr 6yaaau, Llyuna py6uashuk 2 uu
€nHIl MYMKMH Ba reHepaTop /), renepatop /) ra mapasases yaan-
1ad OYaué Konaau. £, = U, 6§arann yuyH reHepatop cadT aile
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aawupa (f;;=0) xapom 3sTtann. DBy remepaTOpHHHI 3. 0. K. H
TeHTJJaMACHASH KYPUHUO TypHnTH:

UI = Eo“'/ll Eru, 4
OyBI8H

E,—
=54 (5.8)

Hlemax, renepatop /1 ra Harpyaka GepHimi yuyH YHHHT 3. 0.
K. MW Oup 03 OlUpHIW JA03UM. DByHuHr yuym KY3FaTHm TOKM
k¥ynafitupunaad. Jleknn 6yHAa TapMOK KyuJHaHWwm yarapmaciaan
KOJICHH YuyH reHepatop /u RHHI KYSFaTRUW TOKHHM KynaATupum
6uaan Gup maKTaa rewepatop /| HHHr KY3FaTHW TOKHHH GUp 03
KaMaATUpHW Kepax OYnajuH.

Harpy3ka ysraprausana /; Ba /;; TOK;Aap reseparop.ap opacw
Ja Y9APHHHT TAWKH XaPAKTeDHCTHKAJAaPHia MOC paBHWIAZ TaKCHM-

4!
A 8
%), ln‘,'/,'!aggliz !
0 In

5.12-pacm. Mapannes yJrasran remepatoprap opachza
Har pyakaHuHI TaKCHMAAMHILH,

nawanu, 5 12-pacmparn / sa 2 erpu unaukaap [, sa Iy reucpa-
TODNAPHUHT TAWKH X8PaKTEPHCTHKANAPH, 3 SFPH UH3NK 3Ca yMYy-
mufl Tawgn xapaktepuctuka U, = f(/;) aup, 6ywna /.= i+ —
TapMOK TOKH, TapMoK TOkn [ =/, ne6 dapas xunafanx; y Xoa-
Za 3 sTpu YN3NKKA Kypa TeREpaTopAapHUHT Xap Gupnjarn Kyy-
aanuw ) ra Terr 6yan6 xonanu. AB TYrpu UM3NKHM YTKa3nG,
TOK /, HHHP reHepaTOprap OpacHA2 TaKCHMJAAHWMINHH TOnamua,

sbHY /i Ba /yy TOkAapHU auuxAafMus. 5.12-pacmaaH KypHHuG TY-
protukd, Tox fyy > /1. Ulywra acocan Kydsgaruya Xyaoca HHKa-
PHUI MYMKHRH: Kazpy3xa opmuwu Ousax mawxu Xxapaxmepuc-
muxact xammuxpox 6Ya2an zenepamop KInpox razpysxa Ouran
uwaafidu, [lapannen nwaawra yaaw y4yH FeHepaTopaap TaHsauw-
Ja OyHu 3CAaH YMK3PMacJaHK NO3HM.
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Mxxuta reqepaTop Hapaine] MuLIaraHfa yJAapHWHT Harpyska-
cu KyRuaarud udojanapAaH AHUKIAHALH:
/ E, —U,
' u;. n'
l = Ell_ Ur

" v
.\_,’n

Arap renepatopaapHHHr 3. 0. K. ¥ 6Hp XxHA, AbEn F) = E;
6yaca, y xoaza

h Ny
W= S (5.9

HeMaK, Ha2pY3KAHUARZ 2eHepamopaap opacuoa maxcumMAanu-
wu AKOPs 3ARNCUPURUNZ KAPUUALKAAPU2A MECKAPL Rponop-
yuornaxa 0yaaou.

(5.9) Tenrnama Omnaw fr = /) 4 Iy Tenrnamanu Oupraauxaa
eunb KyHAHAarRAapHH XOCHA KHJAaMus:

- 1y,
s |

(5.10)
\'\
=1 =i

>+ :r”

Mucon. Kysnarn P, = P, =45 xem 6yaran napainen KyaraTHWIK wux-

KHTa reiiepatop napaines pasuwaa ymymui P = 80 xam Harpyaka 6uaay e
Aaiian 83 TapMokaa U = 230 & kyunannm xocun xuaagm, Newepatopaap skop-

A3DH 3AHKUPAADHNKNT KAPWHAHKAAPH E’] =0,10.¢ Ba Zm =005 ou; 3 0. K.
KaTTaAWTH GNP xna 6Yaranna renepaTopiap opacHaa Harpy3KaHHHr TaKcHMJa-
HUWKUY BA WY 3. 10. K WHAT KATTaAHCHOH AlIHKAAHT.

Evnanwn Ymypnit narpyska tokn

PRSP L L
LTS 20 o0

E, = E|) 6yaranna narpyskanuir TaKCHuIaHKWH:

0,05
=48 — = :
11 o.l + 0,(\5 “6 a
0,11
1,=348 —21_ _ 930,
=34 005 2324
[eHepaTopaap HarpysxadapiuHuHr HOMHHAA TOKH:
F 45« o
] =] = ot . —_— - 195 3 a.
s ue o U7 v e
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EHpHH‘IH reiepaTopiary Harpyaka eTHIIMOBUHANIH!

lhl —11 195,5—]]6
{00 = ———=— =
I 1055 10 =0T,
Hrxunue renepatopaars opTHKYA Harpyaka:
—_— = -
1 195.5 100 = 18,1 %

lllu

FenepaTopaapuuur s, 10. K. H

Ey=Ey=Ust ], Xr =230 411601 = 2416 &

T'enepatopnapaan GHPHHMHT, Macanan /| TeHepaTOPHHHT HAr-
PY3KACHHN OJHm Tanal KHUJAKHCA, YHHHT 3. 10, K. U Ey = U: Kuit-
Marra eTTyHua acTa-cekud kamahtupunaau. Bywma (5.8) ra kiypa
Iy reHepaTOPHHHI Harpy3ka Toku /=10 6yaagu. Arap renepa-
TOpDHHHT 3, 1. K, B Ey < U; xu#iMarra xaaap xamafiTupuiaca, y
X0n1a AKOpAarH TOk ¥3 HAynaaduIMHM §3raprupajd Ba MalluH3
JABurarejb peumura yraau, By ar-
peraTHH aBapnaAra o/ub KelHn MyM-
KUH, YYHKH OHTTa BaJHUHT ¥3uja
HUKKHTa ABUraTeab OYJau6G KoJanu.
ByHuHT ONZMHH OJHIN YUyH reHepa-
TOp ¢X€MaNapuaa Harpyaka TOKUHUHT
Ayuanmmy y3rapraula renepaTopHH
IIMHaNApAAH Yy3ub Kysauray apTo-
MATHK KypuJamaJjap 6yauiuu uasapua
TYyTHIA N,

Apanawml KY3FaTRINJIH reHepartop-
JapHi napaajen HINJALWra ynalna
CXeMaza sSKOPb UYJFaMHHHHT Gup
MCMAM KJEMMAaNapHHH TYTAWTHPALH- 5 13- pacw. Apanam KYaraTww-
TaH merzZaaumupyac cus OYARIiH- ax redeparoprapi naparaen
W uasapaa TyTH J03uMm (2.13-pacm). MIAdwWra yrauw cxemacy.
Tenraawtupysyn CcHM 6yamaranna
resepatop/iapaan GHpHAA 3. 0. K. HHHT Taconudan opTub KeTHILH
(MacanaH, GupaaMyMu LBHTATEAHHHI HOTEKUC aAJaHuy Tydaian)
HATH)KaCHAA HArpy3Ka TOKY Ba GHHOGAPHH, KE€TMa KeT Ky3raTHll-

AW 4yJAFAM TOKHM K§nasxu. By marnutasnft oxum (P HuHT opTHIIR-

ra oaub xenann, HAaTHXALA TeHEDATOPHMHI 3, 10. K. ¥ KyNasAH Ba
HArpy3Ka TOKM AHa opraad. Haruxkana 6y reHepatop TapMOKAaru
Gapua Harpy3akaHu Yaura ojagw, y Ouaan napaaien Mmiaérrau
reHepaTopia 3C8 Harpyaka KOJMahAM Ba KYSFaTWwl uyJFaMAapu
KapaMma-KapIid yaaHrad ABHrateas pexuMura yraau. By abwra-
TeJHMHr AafJIaHHIl Te3NUTH uexcu3 kynafiu6, apapuara oaub ke-

auwn Mymiud (6.11- § ra xapanr).

(RS,

I
l

] Tenanowrupylu tum
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Bynnas Tawkapu, GHpOp TeHepaTop HArpyaKacuHnHr Gupaa-
HAra kamahu6 xetuwu Tydakam wy reHepatop Gupramuu ABura-
TEJHHHHT aPNasull Te3aurH Ba, 6MHOGApHH, FEHEPATOPHUHT 3. I0.
K. ¥ %xaMafn6 KeTHIIH MyMKHH. HaTtuxkaza 6apua Harpyska HK-
KHHYH TeHepaTopra yTaau Ba GUPHHUM reHepatop ABUraTeab pe-
wumuaa uwmaah Gownanan, CyHrpa npouecc HKKMHYM reHepatop-
Ha TAKPOPNaHaAH Ba XOKAa30, ALHU HArpyska Oup reHepatopiad
WKKHHYMCHra yTM6 Typamuran TeGpanMa mnpouecc coxup G6¥-
NanH.

TeHrnaWTHPYBYN CHM 6YACa HMKkana renepaToOpHHUT KysfaTHuw
yyaFaMaapH ¥3apo napaanen yaauwu6 xonaau. LLIYHHUHr yuyH re- -
HepaTopAapiaH GMPHHHHT HATpy3ka TOKM kynalirania MKkana re-
HEePATOPHHHT KETMa-KeT yJaHran Ky3FaTdiu uy/araMJaphjia TOKaap
6Up XHMA Japaxala Kynagau Ba HArpyskd reHepatopaap opacuaa
Kaitta TakcHMJanManan.

VI 606

V3raAPMAC TOK 30EKTP JABUTATENNAPH
6.1- §. Acocuft TywyHvanap

DaexTp MalIMHajapAa KaATapauk xoccacH 6o0p, ABHU yJaap
reHepaTop peXMMHAS XaM, ABHraTeap peXx¥MHAa XaM Hiunai ona-
an. llyuuur yuyH arap yarapMac TOK MalIHHACH y3rapMac TOK
SHeprus MaHGaura ynasca, MalUMHAHMHT KY3FAaTHW YYJAFAMHIA
Ba AKOPb YYJFAMHAA TOKJAp naRno 6yAaiH. SIKOpb TOKHHUHT KY3-
FATHID MAiIOHH 6uaay V¥3ap0 TabCHPB IKOPb BAJAHNA 3JE€KTpOMAr-
HUTaBUlt MoMeHT M xocua xuaagu. Jlekun'sHEH 6y MOMEHT re-
HepaTopaary CHHIapH TOPMO3JIOBYM aMac, Gasiku adAaHmupyesu
MOMEHT 6¥aanu (6.1- pacm). MalmHHA AKODH S5KEKTPOMArHHUTABHHA
MOMEHT TabCHpHAa afinana Gownakau, AbHW MAWIHHA TapMOKIaH
3NEKTP JHEPrHACH O0AuG 3MEKTPOABHTATeNb peXHUMHAa HINaf
Gowaafiiy Ba yHH MeXaHHKABHR 3Heprusra aknaHTHpalH.

JlBUTareAHUNr HILAAWIK KADAEHKIA YHHHT SIKODH MArHU!aBUH
Mafiznonaa afnanand. SlKopb WYJAFaMHAA B, 10. K. £, Xocua 6¥aa-
1M, YHHHT Rymaaumied ,Yur Kya“ KonmacH OYfAuya aHukgaaw
MyMKHH. ¥3 Ta6uaTtura kypa 6y 3. 10. K. T€HEDaTOPHHHI AKOPH
YyAFaMuga HHAYKUHAAAHTaH 3. 10. K. XaH dapy Kuamaiau. [su-
ratena aca y Tox /, ra Kapwn fifnaaran sa my cababad fxop-
RUK2 meckapi aaekmp opumyewu kyiu (meckapu 3. 10.K.)ne#u-
naan (6.2- pacm).

arapmac afiaHHW Te3AHrH Ouaad HWAAETTaH ABHrate]b yuyH
3. 10, K. TEHIJaMacHHY TY3HII MYMKHH:

U=E,+1, Br (6.1)
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By tenrnamanad K¥punu6 TrypHOTHKH, ZKBUraTenra GepHarau
KYUJIaHHII AKOPb YYJAFAMMHHHI TeCKapy 3. 10. K. H Ba AKOpb 3aH-
MUPHAA KyuJdaHuW Tywnwy 6urad Mymo3aHaTaawaau. (6.1) aco-
CHAA AKOPb TOKMHM AHMKJAW (OPMYJIACHHH XOCHA KHAHLUI MyM-
KHH]

U—E, '
ly= 5- (6 2)
g
+_!_‘u +_r
B REEAIRY G T
[ — ~ re M o
,(P} ) Ll AN
R WRAE G ¥
bl g% Y R g5
1 e
8.1- pacM, Mapannen xKyararuman Mma- 8.2- pacm, [lanrarenna Ttec-
WKHA TreHepaTop pewumuaa (2) sa KapH 9. 0. K. HHHr fiyHa-
apuratear pexumnia (6). NHLIH,

(6.1) TeHrNaMaHMHT MKKA.12 KMCMHHM AKOpb TokM /, ra kynafi-
THpHO, KyBBAT TeHrJaMacura sra 6ynamus;

Uly = Eylo+ 13 Br, (6.3)

Byuna Ul, — AKopb uynraMu 3aHXHPUAATH KYBBAT;

1, r — akopb 3amknpuaa ucpod 6yaran Kyesar;

E,/, ubomara Keacak, YHHHT MOXHATHHH aHHKJAW YYYH
KyfAngaruya YarapTupHil KnjiaMMa3:

PN PN b
EJy=—=@Pnt,= =P =1
873 " 60a a 2 2

60z
éKH R
N
Eidy=—=- Pl
Jlexun (5.3) ra Mypodux %(D l,=M, y xoniaa
E i, = Mo = Py, (6.4)

6ynia o = 1:—:' - AKOPHUHT ahaawui GypyaK Te3IHTH;

Py — ABMTaTENHHHI 3NEKTPOMArHUTABHA KyBBATH,
10}
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HNemaxk, E,l, ndoaa ABUTATENHHHT SAeKmposmazHumasuit Kys-
samuKu OUAAWPAH; YHUHT COH KHAMaTH [ABHraresb TapMOKAAR
OAraH KYBDATHMHT NBHTATeNHHHT HIDAAIIH XApaéHHAA AKOPHH afi-
JAHTHPHLI YuYyH Sapypuil MeXaHuwKasH# KyBpatra afinaHajuraH
KHCMHMI2 TeHT,

(6.4) Tenrnamanu xucobra oarsH xoaxa (6.3) udoaaun yarap-
THpCaK, Kyliu1arn TeHrnamMa ONHHALM:

U/3=Mw+l;2r

By TenrnamaHu ananu3 KHJAMIL IIYHH KY[CATaAMKH, LBHraTeNb
BANWra TYWAAWraH KyBBAT KaTTaAalHIUIK, ABHU SJIEKTPOMATHHTA-
BHIl MOM@HT OPTHLUH GWAaH AKOPb UYJAFAMH 3AHKUDPHIAIH KYBBAT
Ul,, abnu pBuratenra KRpHiLgaru KyBBar OpPTafH.

Jlekun n1BuraTenra Gepuaanuran Kyuaauui ysrapmac (U=consl)
XO0aa CaKJaHr aui Tyahu NABUTAaTeHHHT HArPY¢KacH OPTHILH OH-
JgH AKOPb uYJFaMMJArH TOK /, Xam opraii.

Kysparunum ycysnra Kapa® yarapmac TOK ABMTATCMAapH XaM
reHepaTopaap CHHTapH, AOHMHIt MarHKTAap €pAaMHAd Ky3FaTuaa-
IWras (MarHHTO3JeKTPHK) BA 3JEKTDOMArHUTAaBHH KY3FaTHLIIN
IBHraTeanapra 6yamHaan, DAeKTPOMATHHTIABHA KY3FAaTHWIAH JBH-
ratesnap Xy3FaTHWI YYAFAMHHHHT fKOpPb YYJFAMHUTa HUCGATaH KaH-
Iafl yJaHIAHJANK CXeMacHra Kapab napannen XyaraTHWAH (WYHT-
AM), KeTMa-KeT KyaraTHiuAH (Cepuecan) Ba apanail Ky3FaTHWAH
(koMnayHsa) ABHrateanapra Gyaunaan. By nsuratennapHuur npun-
UMNKaT CXemanapW TreHepaTopiapHHHT 5.1- pacm, 6, 6, 2, 0 14
KeJATHPHAraH cxemanapviaan $bapk Kuamahiau.

6.2-8. MoMEHTAapHHHF MYBO3aHAT TEHIJlaMach

daexTpomaruntaBuil MOMeHT M ABuratenr AKOPHHH afJaHTH-
pann, 6y ahnaHMa XapakaT Bas OPKaAH WXPOYH MEXaHU3Mra ysa-
tTuaanu., Bysaa aBurateas Banura KyAMAAarH MOMEHTJIAp TabCHp
Tamu:

1) atranmupyeuit (3nexTpoMarHuTaput) momenm M;

2) caam uwaraw momenmu M, 6y MOMEHT JBUrateaaru
Mexanukamufl ucpodap (BeHTHIRUHOH HCpodNap XaM IUYHra Ku-
pain) Ba MmarHutaBufl Hcpodaap tydahan xocun 6ynaau. Momenr
M, nunr KufiMaTu Harpyskara GOFJHK 3Mac Ba HODMAJ ABHrarteJ-
Japia afaHTHPYBYH MOMEHT HOMHHAA KufiMatH M, MMHr 2—69%
naan owmafian;

3) gondaru momenm M,, spuft ywmby Apuratenb Ounan xa-
pakaTtra KeaTHpHJaIMIaH MEXaHH3MHHHT TeCKapH TabCHp STYBYH
MOMeHTH. Macanan, srap asurateab auametpu D 6§aran 6apa-
GaHHM afinanTupca Ba GapabGaHra OFWUPJHrH F 6yarad Tpoc ypae
JAAUIaH 6Yiaca, y xoana ¢oftnann MOMeHT KYAWAArHIA TeHT;

M2=F% [# - 2],
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4) durnamurasult momexm M, , 6y MOMEHT ABRWCaTEAL BA Y
XapakaTra KeaTdpanuran Mexanu3Mm aliainyBuH KHCMJAPDHHUHT
vMHepuMacH Tydaifian ApHraresn Te3JMTHHHHT Xap Kanjaah yarapu-
IMHAAH BYXYyAra Keaaau:

de
M‘—JE

6yuna / — arperat 6apua afinanypun KHCMJAADHHHHT JBHTaTe/b
Baanra 6epuaraf Ba akJaHHIIHHHT 6ypuak TE3JHIH

ra Oy AMHraH HHEpUHS MOMEHTH.
Onataa M, Ba M, MomeHTaap Gupraankia AuruHAd cudaruia

KapaJnaAaltl:
MO + M2 = MCT!

6ynna M¢ — nBHTATEAb BAAHHUHC aflIAHHIIHTA XKapWHAHK KHAYB-
Y cmamurx MOMERm.
YMyMHHl X0ama ABMIATENHUHT MOMEHT/Ap TEHT/IaMaCH!

M=M,+M, £ My

M= MCT + Mn. (6'5)

JuHaMHKaBuii MOMEHTHHHT ,ualoc® EKkH MuHYc® HWoOpacu Te3-
JHKHHHT y3rapumt XapaxTepH OGuaaw Gearuaananu. Teanauwk ow-
ranga M; moMent M ra xywmuaanu (,0a0C" HWopPa), Te3AUK Ka-
mafirauna sca M momenT M. ra xapiiM TaBCHD 3TadH (,MuHyC’
KWwopa).

. " de
SIkopHHMHT adJaHHII TE3INUTH ysrapmac(;;= 0) GyaraHna ou-

eKHn

namukasuii MmomeuT M, = O, y Xoajga ABHraTeNHHHT MOMEHTJIAp

TeursaaMach
M=My+ M, = Mg, (6.6)

ADHU MYPFYH NUAQUL PEXCUMUOa G8UAMENRUH2 QIAARMUDYE4IL
MoMermu OuaaKr YHUKZ 6QAu2A MABCUP 3MY84u cmamak Kap-
wuALK MOMeRmMu Y3apo smysosaxamaawadu. [pvratenb afiiaH-
THPYBYH MOMEHTHHHHT KHAMATHHU (3.4) MbomadaH aHWKAAW MYM-
KHH.

ByHaan TawkKapH, ABHTATENHHHT aRNAHTHPYRYM MOMEHTH 3/EK-
TPOMATHUTARAKI KYBRATIa NPONOPUHOHAN OYJaAH, YHHHT YUYH

. M= =2 =T, 2955 (6.7)
o 2nn 2r n n
60

Jnauratenn dofinaan MOMeHTH M, HUHT KUAMATH ABHTATQIHUHT
ipofinau Kyssatura nponopuuonas, 6y xoa Goftiasu MmoMeHTHHHT
(6.7) udoaara yxwaw HPOJACHHH XOCHA KHAHIITA HMKOH GepaiH:

M, =955 % (6.8)
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Oynna P, — npuratedunur ¢polnaan KyeeaTu (pAAMAard KyeBart),
am;
M, — dolinaan MOMEHT, H. M;
n — aiiaHuIl TEe3AUTH, alA/ MUK,

6.3- §. lBuraTeaHHHr afNaHKID Te3NUru

3. 10. x. dopmynacu £, =C,dn ra kypa apuraTeJHHHr ahina-

HuwW Te3aury ywty ndosanan aHuHKJAdHALK: N = c‘?a‘b(ﬁ.]) dopmy-
Aapan E, HHHT KHAMaTHHH YpHUra Kyfcak, )
U—14, Nr
n=—r3— (6.9)

O/MHALH, ABHH IAEKMPOOSUIAMEAHIKEL Al AGHUUL ME3AURL KYY-
Aqrpuiza mHrpu nponopRUOKRA R 6aQ Ky3Famuitl MazHumasnli oxu-
muza meckapu nponopyuoras. Bynn ¢usukapnt kuxatiaH wyx-
JaA TYWYHTHPHID MYMKHH: Kyudawuw O HuHT kynalumu €xu
okuM @ HHHT KamaliuwH HaTHxkacnpa (U—FE,) aflupma karTana-
waau, 6y 3aca ¥3 nan6GaTtuaa Tok /, HEHr (6.2) kynafinwura 0anG
kenagu. Harnxana kynafirar Tox afnaHTHPYBYM MOMEHTHH OpT-
Tupaau (5.4) Ba arap 6yHjJa HArpy3ka MOMEHTH V3rapMa# Ko.ca,
JABUTATEJHHHT 3AJNAHHIN TE3JHTH KATTANAILATH.

(6.9) dpopMynanan kypHHHG TypHOIMKH, ABUTATEJHUHr afina-
HHW Te3JMrHHH Kyuaannin U wu éxu KV¥3FaTuil MaruuTaeufi OKH-
MH O HU P3rapTHpHID GHAAH DOCTRAL MYMKHH.

SIkOopHUHT aiaanuIl AYHANMIUM KY3FAaTHIL MATHHTaBHN OKHMH
@ Hunr fAfnaavmyn 6HAH AKOPb YYJAFAMHIATH TOKHHHT HYHaaR-
wura Kapa6 anugaaHaau. lllywuur yuyn 6y xarraauxaapiaau Gu-
POPTaCHHHHT AYHAJULWNHHA V3arapTHPUO, AKOPHUHT afiaBHIN HyHa-
JHINHAK V3rapTupui MYMKHH. LJyHH Haszapaa TYTHI! KeParKH,
PYOHABHMKAA CXEMAHHHT YMYMHI KJAeMManapH YpHUHHU aJAMAlLTH-
pHIz 6uaan AKOPHMHT ahnaHuil AyHaiuwHHH Y3rapTupu6 6ya-
Maliauw, yyHkH OyHaa OHMp BaKTHHHT ¥auaa AKOPL UyJFaMHla XaM,
Ky3FaTHI yyJFaMHa X8M TOKHMHT RYHAMMIIHK yarapanu.

6.4- §. JBUraTeanapHHHr TYPFYH HWAAIL HIAPTAAPH

Varapmac TOx amBEMraTenNApPMHHET HIUNAWMHK TEKWHpPHINAA
KBUraTe b afias il TEeINHITUHHHT aRAGHTHPYBUH MoMeHT M=M +
-+ M, ra GOFAHKJAHMIH KaTTa axaMuatra sra. By GOFIHKAHK Tpa-
¢ukapnft kfpuunwna U/ = const ma rp. = const Gyarasaa Asura-
TEAHHHI MEeX3aHHKABHA XapakTepucTHxacu n = j(M) 6uaan ug -
BaJaHaau.

(6.9) nponanu gyitmparnua yaraptipué

pn=dl _har
(a3 C.%
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Ba yHra (5.4) udonanan TokHuHT Ku#imatn /, = CM¢ HH XY Au6, yut-

]
6y TeH[JHKHH XOCHA KHJIAMU3:

.o U MY
Gl g s (6.10

(6.10) TenraMkAaH KYpMHHG TYPUNTHKY, ABMTATEIHHHI MeXa-
HUKABUA XapaKTePUCTHKACHIA KY3FaTHIL yCyJH KaTTa TABCHP KYp-
cataaM, lllynusr yuyn OyrA4H Kelluy yarapMac TOK JBHrareju-
HUHT Xap Kafich THNM YYyH M@XaHWKaBMR XapaKTepHCTHKA aJ0XH-
Aa-an0xuaa TeKWHPIAAAH.

a i)
L M M
M, Mer

|

|

!

|
L
7

6.3- pacm, IaHraTessunr TYPryH HIAAWH X2aKWLATH
Tyuynuara aoup.

Arap ABMraTe/b XOCHJ KUJAAMTaH afilaHTHPYBUH MOMEHT TeC-
Kapn Ta’bCHP STYBYM MOMENTra TeHr 6yJca, ABHIA1eNb TYPFYH
nwaafian pa Yarapmac te3nvk GuaaH afiaHanu:

M= M. (6.11)

Jlekun Myafiim 11apT-APOMTAApra pHOs KHAMHTAHAATMHA JBH-
raTeAb TypPFYH NILJAWH MyMKWH. By afiTHArannapHn sKkoa rtace
BHPJALl YUyH MOMeHTaapHMHr 6.3- pacm, a xa xypcatuaran ya-
rapinw rpabHxaapy M = f(n) 8a M = f(n) nu kypu6 uHKAMH3.
DIpH YH3HKAAPHUHT KECHIUMII HYKTACH ABMTATENHBRT TYpFyH Hiu-
aawura (M = M) Moc kenanu,

AfinaHuil TesAMrH, MacanaH n jar n’ rava tacogmndan ysrap-
raHniaa (6.11) TeHrJAHK Oy3unafin Ba TECKAPH TABCHP BTYBUH MO-
MeHr M, afinantupyeun MoMenT M’ xaH karTa 6yau6 xoaagu.By
sca afaanuil Te3AHrHHURT M = M G6ynaguran n KufimMaTraua
kamafmuura oau6 keaanm.

Hlynra yxwaw, aftnaudi Te3uru, n macanan, n” Kufimatrava
Tacogndan KaMafiraHia amMaHTHPYBUH MOMEHT M” teckapn Tan-
CHp 3TyBYM MOMEHRT M. AaH karTa Oyau6 KORaAM B3 ABUTaTe]h
AKOPH Te3JaHHIUK OPTHG, AHA AacTAaGKK afaHWIL Te3aurura era-
an. Wynnad xuan6, ranaéunopud  daxkropaap TabCHp aTraHia
ABUTaTE/AHMHI HLIJAWHE TyPFYHNHTHYR KONALH,

11
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Atap M = f(n) sa M. = f(n) xapaktepuctukanap 6.3- pacwm,
f na kypcaruaran SrpH YH3MKAAap KypHHHWIKAA 6Yaca, 3AEKTPO-
nBUraTenb TYPFyH uwaaft oaMafiau, XayWKaTaH xaM, Te3HK 7
naH n' raya Tacoaudad y3rapraHnia OpTHKua alJIaHTHPYBYH MO-
ment M’ Teanukuuw sHaga owwupagu. Arap Te3auk n nawm n” rava
y3rapca, OpTHKYa TECKAPH TA'bCHP STYBYM MOMEHT TE3NUKHH fIHE-
na xamafitmpaad. Bowxaua afitranga ABHraTeJIHHHT HWJaWHK TYP-
FYH Gyamall KoJaaH.

YMymuh Xonma dsuzamesnun: myprys wiAqu: WapTH Kyihu-
narwya Tanpudaayalnn: afraruu mesauzu opmzaiuda aliraH-
MUpYsHi MOMEHMHINZ OPMULLIL MECKAPH MABCUP 3MYBHL MO+
MEHMHUK2 OpMULUOan Kaupoy Gyl Kepax:

dn dan .

Onarna, 6y WAPTHHHT 62XaPHAHIIK YYYH JBUrateHAuI ahaa-
HII TE3HTH OPTraHuia afJanTHPYBUYN MOMEHT KaMaflnuiH J03HM
(6.3- pacwm, a).

M o 2Mer (6.12)

6.5- §. IBurateaHn wmra TYIUpHIL

JiBuraTeJHMHr AKOpMAarM TOK KniiMath (6.2) ¢opmynanay

annKJaanaam;
U—E,

a= EI’

Arap U sa 2 r Hu yarapmac neG xabyn KHAKHCE, TOK 1, Tec-
Kapu 3. 10. K. £, uuur xuivarura 6oraux Oyaanu. Tox /, Inur
KHAMATH ABMraTe]b HIUra TYUIMpUAranja sHr karta 6¥aann. Ywra
TYWHPHWHKUHT GOWAAHFHY TARTHAA NBHTATeNb AKODH XapaKaTCH3
{n =0) 6Ya1aau Ba YHHH[ 4YJFAMHAA 3. 10. K. HHAYKUHAAIHMAR AN
(E; = 0). Wynnnr yuyn nsuratenp 6esow4ta TapMOKKa Y.J1aHraHjaa
YHAHT AKOPH UYJFAMMAA MIITA TYWHPHW! TOKH nahpo 6ynanu:

’ U
f = i-;- (6.13)

Onataa Kapluiavk Y r katra 6yamafiau, wy ca6a6au wmwra
TyWwHpHLI TOKHHHUHT KHitmMatH @1 KyAu6 6§amailanran napaxkana
KaTia, ABMraTeHUir Homuuaa Tokuaan 10—15 mapra optuy Kuf-
maTra eTanm,

1

Mucoa, HomHnaa narpyakaja §arapmac TOK ABHLATENHMMHT KIeMManaphia
Kyssar Py, = 10 x6m ra teur. Hanratean kyysaunmwu U =110 8_6¥aran 7tap-
MOKAAH TOK 0JM6 HWNARAM Ba AKODPM 3AHKHPHHUHT KaPWHANLH Zr = (0,08 o.u.
IlpiiraTenb 6eBOCHTA TapMOKKA YAanrahia MWra TYmwupuw Toxn I, unnr  Kii-
MATI alMKAAHCHH B YHHHT KniiMaTh HOMMuan Tok 6uaall TaKKOCAANHCKH.

Euyunaunwn (6.13) popmynara kypa

U 110

/,=—,,-'J'0—8'-l37oa.
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JBHraTesrNuT HOMHRAA TORM

P, 10.10
[n-U- 110 = fla
ll'anreur. 6uio6apiy, HIUFA TYWHPHI TOKH RBHCATRNHHHT HOMHMEN TOKKALH
d
o ~ 15 mapTa kx¥u skau.

Byunaft katra uwra TyWHpHI TOKM IBHr@Teas YUYH >Kyna
xaBganaHp. ¥, GHPHHYMIAH MalllHneda aH1eva oJ0B naflfio Ku-
JHIUKM MYMKHH, WKKMHYHAAH 9ca, OYHIa# KaTTa TOKJA ABHraren-
HHHT HINTA TYWHPHUIL MOMEHTH HHXOATAA KkaTTanawnb KeTsau Ba
ABHUraTeNHHWHT afiNaHYBY3H KHCM-
Aapura 3ap6ufi TancHp Ky pcatu6,
yJAapHi HILAAH YRK3pHWHN (CHAAR-
DHIIKH) MyMKHH. Ba, Huxo0sT, OY
TOK TapMOKJAA KYUMAHHILHUHT Kec-
KHH nacafinmumura ca6a6 Gyaanu
BAa 11y TapMOKKA yJaHTan Gollka
ACTE BMOAUYHAADHRAEL Huiaamura
éMOH TabCHP STAAH.

LlysuHr yuyH  ABATaTeNHH
TapMOkKKa Gepocuta yaab uwra
TYWHpPHID YCYJAH KaM- KYBBATAH
(raxMuuan 0,5 xem rava) AaBHra-
TeANAp yuyH KY¥anarwnaau. By
Aah Jaaurateansapia  Aakopbs uyJa-
FAMMHHHT KaPWHJAHTH KaTTa Ba 6.4- pac. Mwra tywwupuw peacra-
afiNlaHyBYH MaCCa aHYa KHYHK Oya- THHHHT YABHHLL CXeMacCH. .
raHJHrHAaH MUIra TYWHPHI TOKH
HOMHHaA1 TOKRAH dakat 3—5 Mapra opTu6 KeTHIBH MYMKHH, Gy
jca ABHCAaTe]b YUYH Xapbau aMac, KaTta xyBBatau gBHraTennapra
KEeNTaHAa YJEPHH MWITa TyWApHin Nafitiaa HIUTG TYWHPHIL TOKH-
HHHT KHAMATHHR YEK.Naml MaKcagHAa RINT2 TYIMHPHI PEOCTATAapH
VTP uwnaruaaiH, yhap dKopb BaHMKUPHTa KeTMa-KeT YJaHalH
(6.4- pacm).

Hwra TywHpHwanHr GOWNAHFHY NafiTHAG PEOCTaTHHHT Kap-
WHAHTH 3HT KATTA Py, 1 waxe KUAHG KPfiaanu. Bynaa wwra tywm
pPHIL TOKMHHHT XHfiMaTH:

llll - ——""2 .
2’+ru. T, Mk

SIKOpHHHT Te3AWrH OpTa GOpuIUH GHMAAH TeckapH 9, 0. K. K¥-
naftiu6, akops Toku kamas 6opaan.llly ca6abau peocTaTHMHT xap
WHJAKTMHN HIUCA TYIWIHPRIIHUHT OXMPHAA HOATA TeRr G6¥Aazuras
KRANG (ru.. = 0) kama#iTupa Gopuin Kepak. AKC Xonja, ABHrarTe-
ra TapMOKNAH KENAETraH 3HePruAHMHT AHUATHHA KHCMHM peocTaTt-’
HUHT Ku3Mwura capgaanayi Ba ABHTaTeHnRT Qolirann KyBBaTH
KaMafnO keTaau. DyHaaH TawKapd, pPeOCTaT KapLIWJAHKAAPHAEH

8390 13

-
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ysoK BaKT MoBafiHnaa tok yTub Typca, KapWUAHUKAAD KATTHK KH-
3N KeTHWH Ba XaTTO KyAnG Koaumwu MymkuH (6.6- § ra xapaur).

Mwra TywHpuur PEOCTATHHUHT K4PWHANTH, 0JaTAa HWITa Ty-
WHpHIW TOKH HOMHHAA TOKAAH K¥nu On/jas MKKH-YY MapTa KarTa
G¥aanurad Xuau6 TaHaaHAIH.

Mucon. Oagvury MHCQRAArH ABHratenn Yuyw (Pyy = t0xsm; U = 110e;
Er - 008 oM wwra TYmMHpHW PeOCTATHHUHT KAPWHMAWIUHH AHHKNAHT, GyHAa

1
KIUTA TYWHPUIN TOKHHUHT KAPPATHAHUTH '}_' == 2,5 ra Tenr S¥acui,
M-

i
Eunanuwn, _%'= 2,5, wyurHr yuys fua = 5,256 = 91.25 = 227 8a.

(6.14) ¢opmysasau Wwra TYWHPHIY PEOCTATHIHHT KAPIWHAMTHEY BHHKAAAMKS,

U | 110
Tu v, maxe = _[._" - 2’ = 0275 0,08 = 0,04 ow.

Oeuratenanunr afnanTupyBun MomeHTH M okum & ra Tyrpu
ponopudoHan O6yaranauruaal (5.4), napaaaen Ba apanail Kys3-
FATHWAM JABHrATEAJAPHH MIWTA TYWAPHIIAA HWCA TYWHPHIIHU
OCOHMNAIUTHPHW YYYH KY3Farum wyJraMila peocTar KapLIHAUTH
fpc HY HOATA KEATHPWIL (rpc = 0) noanm. By xo0ana KY3FatTHw
okUMH P Huur KuAMaTh SAT xatra Oyaajau Ba ABUraTenk AKOPh
TOKM KaMJHTHAA 3apypHA aAaHTUPYBYH MOMEHT XOCHJA KHJa[H,

KatTa Kyesarin ABHTATEAJApHU HILra TYWHPUW YYYH uwral
ryupuIl peoaTatiapH nilgaTil Homax6yanup, Yyynku 6yHaa sHep-
rus kyn ucpog 6yaagm. Bynaan Tawkapu, Gynaaft neurateasap-
A8 Mra TYWHPHW peocTaT]apH HUXOATIA Kymoa Gyarau Gyaap
3an LWyHuHr y4yH xaTTa KyBBaT/H ABHTaTeNJapAa KY4JAaHUIIHH
nacabTupuw AYaM 6MAAH PeQCTAaTCH3 HIUTA TYLIKPHID yCy/ad K§a-
Aanunagu. ByHra 3MeKTPORO3HUHT TOPTUIN KBUFATEANAPHHH HIUTA
TYWHpHII BAKTHAATH KeTMa-KeT yJaHHIUAan HOpMan Muljaligjaari
napaanen yJaaHuwira yTkasuul kY ABHTaTeNJApDHH ,reHeparop—
ApHrateab” cxeMacuga wwra Ttywupum (6.10- §) Mucoa 6y.aa
oNaau,

6. 6- §. Huwra Tywunpnrin peocraTaapu

¥Y3rapmac TOk ABMraTeAJApHHH WWIFa TYWHPHI Y4YH XaBO EKH
MOfi 6uJaH COBHTHJAAAMIAH METAaAA peocTatAap Himaartunagu. Pe-
oCTatT/]ap HMKKH, Y4 Ba TypT kJAemMalil 6yaaau. ¥4 kaeMmaian pe-
OCTAaTHHHT KOHCTPYKLMACHHH BA napasjen KysraTHUIIW AsUrares-
HM peocTaT &pAaMHAa LT3 TYIWUPHILAATH OnepanHtaaap TapTéunn
Ky pu6 uugammn3 {6.4- pacMra Kapaur)

PeocTaTHHur 0ATHTa KOHTAXTH: €anT KoHtaktu (0), TVprra
OpaAMK KOHTakTAAp B2 GHTTA .l KOHTakTH 3 60p. EA xypunu-
WHAArH MHC maacTulka I xnemma M Ounad TyTawTtupwirad, 6y
kJAeMvara Ky3ratTuw uyaramu yaaurau. LIy éA Tydafian Kyara
THI TOKH PeGCTATHHHr Kaplwnaurura 6orauy 6¥amahnu, uyx-na]
Ky3Faruul YyJAFaMu TaPMOKHMHD TYJIHK KY4/JaHHWUTA YAaHTaH 6§
nagu. PHuar 2 éf [ Guaad 3aeKTP KHHXaTA2H yJadrad., Puvar
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HUHP XoaaTura Kapab éft Gupop xontakt Guaan ynadagm. Hwra
TYWHPHII OANAWAAH pHYar €aaT KOHTakT (0) 1a TypHIUH Kepax.

Jenrarennu Hra TYWHpHU! YuyH pyOGUALHUK Y1aHaaH B peoc-
TAT pHuaru GMPHHUM OpaJMK KOHTAKTra yTkaaunaau, Bynsa asura-
TeJb KY¥3ranaam, iKOPb 33HKHPHAA 3Ca HINTa TYWHPHIU TOKH Jur,
nahgo 6yaang, 6y TOKHUHT KaTTalWTW KAPUIMAHK Fur HHHr 6apua
TYypria cexuuanapu GuNaH yekNaHTaH. SIKOPHMHT aMJaHHW Te3-
JHrY OpTa 6OpHIUH GKAZH HWIra TYIWMPHIL TOKM KaMasiH Ba peoc-
TAT DHYarH MW KOKTaKTH 3 ra GOPryHua GHUPHH-KETHH HKKHHUH,
YUYHHUM BA X0KA30 KOHTakTAapra ¥Tkaanaaiu. ByHia peoCTaTHHHT
KapwyJury OXHupHAa HOAra Keatupunamu (ryq = 0).

KOHCTPYKUHAHN EHrHANAWTHPHIN MAKCAAHAA HINTA TYWHPHIL
peocTaTaapyHMNT GOCKHYAAPH COHH KAaMPOK KHAMHALM CEKIHA-
JIADHUHT KapWHAMKJAADH 3ca ‘KHCKa MYMLAT/AH TOKKA MYyJaKalia-
Hagu, LUyHMHr yuyyH peocTaT pHYATHHM OpaJHK KOHTAKTAApAa
y30K TYTHG TypHll spamafi, akC X0J4a PeOCTATHUHI KapIiuH-
JAUKJapH YTa KM3UG KeTaau Ba KYHHO KeTumM MYMKHH.

JlBuraTe/HM TapMOKZAH Y3HIUAA KY3IFaTHll 3aHKHUDH Y3HAHG
KOJIMACAHTH Kepak, YYHKH OYHAA KY3FaTHIl UYJFAMUHUHL 3JeK-
TPOMArHUTARMA SHeprHs 3amacu Y3HHAYKLMA 3. (0, K. HHI XOCHA
Kuaaaum; 6y 3. 10, K. y3naaéTran KONTAKTJAApAa sjaekTp € Xocun
KHAHG, KY3IFaTHIL YYJFAMMHHUHT U30JSLHACHHH TeWHE 1060pHLIH
MYMKHH, 'BYHUHT ONIMHH OJHII yUYH IOPFU3HIL PEOCTAaTHHHHT OH-
PHHYH W1 KOHTAKTH &R [ ra yaanajgm, HATHKAAa pHYAr CAAT KOH-
TaKkT 0 ra YTKA3uaranja Ky3raTHID 3aHKHPH PEOCTAT KapWHAR-
THrA YJaHAJAH BA KY3FATHIN YYJFAMHAA TYNAAHra® MardMTasui
Mal0H 3HEPTHUACH KapWHARK ry; A4 YHUHT KH3HWIHTa capd-
AaHALH.

KerMa-xkeT KY3FaTHWIAM ARUraTeANaDHH HIUra TYWHPHW YYYH
HKKH KJAeMMaJH Mlra TYWHPHII PeoCTat]apH HwiaTHAAH, yaap
YU KJeMMaJu peocTaTt]apAaH MHC éf | uunr fiyxaurn pa daxar
nkkura: Jl1 xamaa § kneMmanapHunr 6yauiy 6unan Gapy KuaIasu.

6.7- §. llapannen Ky3araTuwanw ABUTaTedb

[Napannen KJ3raTHILAK ABHraTeNHH TapMOKKa yJail CXeMacH
6.5- pacMaa xypcatuaran,

KyaraTuu sanxupHAarn peocTar rpc ABHraTE€NHUHT aANaHHIL
Te3ANTHHH POCTAAI YYYH XH3MAaT KHAaau. MacalaH, peOCTaTHHHI
Kapwuaury xaMafiranaa KyaraTuul uyJAFaMHAarM TOK 7y OpTanH,
6nHo6apun, okum & xynasan, 6y 3Ca Te3NHKHM KaMaATHPadH
(6.9). rpc Kynallranaa ABUTAaTENHHHT aHNaHHLI Te3JANrH OPTalH.
ARNanYII TE3JMTHHRHT KY3FATHIL TOKH KATTaJHrHra GOFJAHKJHIA
I =const Ba U = const 6yaranna deuzameakun: pocmaaus xa-
paxmepucmuracu n = f(l) 6unan udonananann,

6.0- pacMpa aBMraTeJMHHHr SIKOPh TOKHHHMHT TYPJAH KHiMaTaa-
puia ONHHraH WKKMTA POCTJAll XapaKTEPHCTHKACH KY PCaTHJAraH.
2 arpu un3ng / srpu UM3MKAAH NacTia XOMJALAAM, YYHKH TOK
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I=1, 6§aranna akops 3aHMUPHAA KYUNAHHII TYWHIIH afiaHu Il
Te3JMrura fikopb PeaKMUACHHUHT MArHUTCU3J0BYM TAhCHPHIA Ka-
paranja KyuJIHpoK Tanhcup kypcatapu (6.9). Jleknun xyaraTmhm TO-
KHIHHT KHYMK KHAMaTiapHAa STpH YM3HKAAD KacTnab Kecuwanu

(@ nyxTa), cyurpa sca 2 arpu

6.5 pacm. Mapannen xya-
¥a 'HWIM  ANHCATEJAHHHT
NPHHIHOHAN CXeMACH.

YyWaux / 3rpi Yw3auKna" IOKopHAa
xoinawagn. ByHra ca6a6 mykH,
KV3raTHIu MArHUTaBHH OKHMH Ky4-
CH3 (fx KuuuK) G6yararaa /= I, na

ﬂ -
[/}
[
~
Iy
Ialy
0 T

6.6- pac. Tlapannen kysraTiw-
AN ABUTATEAHHHT pOC'l‘Jlalu Xa-
PaKTePUCTHKACH.

AIKOPbL PEaKUUSCHHHHT MATHUTCH3JOBUM TA'BCUPH afJaHHLl Te3aH-
rura AKOPh 3aHAHUPUIA KYUJSHHLI TYIIWLINTA K8PATaHIa KyYaHPOK
TabCHp 9TanM. POCraaw xapaKTepHUCTHXANAPHIAH AHA 1Ny RApca
XxaMm KYpuuu6 TypuOTHKH, KY¥3FATHW TOKHHHHT KHYHK KHAMAT-
Aapuja afiHnkca, Kysratuw uyaramu yauarawpa (/= 0) nBuia-

6.7- pacm. TMapannen k§araruman ARH-
TaTEAHHHT UL X3PaKTepHCTHRaNapH.
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TeJuHHT afinaduin Te3NHTH YeK-
cu3 opranH, Oy aca ABHrare.n-
HUHT MIIAAH YIKAWIHTA, sbHH
MexaHHKaBnii Gyanauiuura oaud
Kenaju. ,

JisuraTesinunr  3KCnayaTa-
UHOK XOCCaAapu YHUHI wiui Xa-
pakmepucmugarapu 6unan
aHUKJIAHAJAH; UL X8PaKTEpHCTH-
KxanapH Jaeranfia anNaHul Te3.
AuUTH 1, TOK xattaauru Z, dofi-
J13aaN MOMeHT M, pa alsnasTupys-
yn MOMeHT M uunr U = const
Ba [, ==const ma aBMrareas Ba-
AUAArn KyseaT P, ra 60FaUKAu- -
I Tywynuaagu (6.7- pacu),
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Onarna mesrux xapaxmepucmuract nefnnaguran n = /(Py)
GOFJARHILHY @HANH3 KUAKIW yuye (6.9) dopmyaara Mypoxaar Ku-
JIAMH3;

U-1Lr

o °
By d¢opuynazan kypunu6 Typunauky, xyuaawnin U/ §arapmac
Gyaranna afnaHygll Te3JUrnra HKKHTA (AKTOP: AKOPh 3aHXKHpPHAA
KyUJaHHII TYIKWH I,Y.r ma xysratumw okuMmu & TabcHp 2Tanm.

Harpyska xynatiraunna xacpwuur cypatu U -/, ¥'r xamasmm.
6ysia aKkops peaxuuscu Tydanau maxpax @ xam kamaaau, Onat-
Ia dKOpL peakuuacu Tydafianm OXHMHHHT KaMmafiMiu AapaxacH
Katra 6yamafiaM Ba afiIaHMW Te3NUTHra MKKHHYH (aKTopra Ka-
parauna OupuHun (axrTop KyuaIHpox TanCcup sTaan. Hatuxkana
JBHTATENHUHT aftlamuill TE3NWrH Harpyska OPTHWH GuiaH Kamas-
au. Arap apmrarenna fKops peakuuacu Tydadauw oxuMm O anya
kamaituG Kerca, y xo0nna aRiaHALl Te3UrH HArpy3xa opTrlu G-
Aan 6.7- pacMAa MYHKTHP arpn 9H3HX OMA3aH K{pcaTHArawH CHH-
rapu kynasaay, Jlexnn Gynpaft n =j(P,) 6OFAHKAHK HOMaKOyAaHuD,
YYHKH, Yy, 04aTI4, ABUrATENHUHr TYPFYH HINAAM WIAPTAADHHH K&-
HoaTnauTupMatan (6.12).

Teannk XapakTePHCTUKACHHH NACalOBU{ 3TPH YHBMK I AKAMTA
KUPUTHII YYYH mapaJnea XysraTHwanm 6ab3u AsHraTennapaa eH-
run (ypaMaap conu kam GyaAran) KerMa-keT Kysratuul YyJraMH
nwaatuaaiy, 6y uyaram cmabususagusaosin wyaray aeldunaan,

By uyaraM napannes xysratdin YYJFaMHCa MOC YJaHTaHna
YHUHT M, K. H fIKOPb PEAKUHSACHHHHT MarHUTCHIJIOBYH TaBCHPHHH
KoMmpencanuaaaha sa OKuM & Xxap Kaunaft Harpysxana xaM aMaa-
JAa Yarapmac 6yau6 KoJaanm.

HoMMuaN HarpyskagaH caiT HWAaW peXHMHra YIrania IBH«
raTexb afIaHULI TE3NHTHHUHT RpPOLeHTAapAa MdOR3NaHTaH Para-
PHILH ME3AUKHUNRZ NOMUKAA J3eapuiin peRnnaju:

Any= ﬂ;“_’i 100, (6.13)

OyHna ny ABHTATeHHHT CAAT MLAI PeXHUMHA&TH afaawiw Tes-
JHTH.

[Mapannen Ky3raTHIIAYM ABHraTeNap yuyH, onataa An, = 2—-8%
GyaanH, WYHHHT Y4YH napannen KY3FaTHILIH ABHTATENHHHI Te€3-
JHK XaPaKTeDHCTHKACH wammuk XapaKTepPHCTHKA A€AUNaAH.

dofipanu MoMenT M, HuMr Harpyskara Goraukauru (6.8) dop-
Myna Gunau Hdonananain, n = const 6yaranna rpaguk M, = 7(P,)
TYEPU 4H3nK KYpHuMwnaa 6yaap sau., JlekHH Harpyska optHWH
6uAaH ARUTATEJAHHHT Te3MCH nacasiy, WYHHRT yuyH M;=f (F;)
GOFAaHUW 3TpH UM3WK KYpunuwmaa 6¥aanu.

(6.8) udoaara kypa, # = const Oyaranas neurateanuur afh-
AaHTHPYBYH MoMeHTH M = M, + M,. [lpuraTe/uHHr MW xapak-
TepPHCTHK3JApH J[BHTaTeNla Maruutasuift ucpotanapumur §srap-
Mac OYJAMIIMHH TAabMHHARAZUrAH [ == const 11apoyTaa KypuJ-
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rann cababam csat nmaaw MoMentn M, = const 6yaanu. [lyunmn
yuyn M = 7(P,) 6ornanuw rpadurn M, = /(P,) arpH uusuKKa na-
paaaen 6yaaan. Arap oxum P = const 1e6 xabya xuanuca, y 5041
M, = f(P,) rpadux /= /(P;) GoFauxaukuuur xam udogacu 6y
JajH, UYHKH

M= Cu(b]a.

JIBHraTeHUHT Mexanurasuli xapaxmepucmuracu n=f(M)
(6.10) Tenraaua Gunan ‘aHuKAanagu:

- v _ MZr
c.d CCp*

Arap fkoph peakuMscH 3nTHGOpra oaunMaca, y xoana (f =
=const 6farann yuyu) @ = const 1e6 xkabya kAW MyMKHH. By
X0n2a napanJjen Ky3raTtullau JBHra-

n’ TENHHHT MeXanHKaBuit XapaKTe pHCTH-
KacH abenuccanap Vxira 6up o3 OFraH

0o BRI T TS ee——— TYFpn un3uxaan nGopat 6ynanu '6.8-
=1 pacw). Slkopn samxupura yzanra
- ] KapUIMAUK KaHua xatta Of.aca, Me-

\L XaHUKABHH XaPaKTEPUCTHKAHUHT OFUIN
I
{

n

Gypuarn XaMm IyHuYaJHK KaTTa 6yaa-
2 M, SIKOPb 3aHXKHUPHAA KYIIUMYA Kap-
o WHJIMK OYaMarauwja HBHCATEAHMHT
My M Mexanuiaswi XapaxTepHCTHKACH ma-
funl  XapakTepHCTHKA. Aeliinann.
6.8- pacw. Tlapanaen KYsrarn-  §IgOph 3aHmHpHTA KYuIMMua KapIiu-

’

JW ABMTATENINHT MeXaHHKapuil
X3DaKTEPHCTHKEAADH: AMK yaaHranuaa ( L -+ rx) Mexani-
I—vabunit, 2—cynsui, KaBHI XapaxTepucTuka cCywwuid Xa-

pakTepHCTHKA AeftujanH.

AfRnaHHL TE3NHTUHHHT TYPFYHJAMIH, TE3AMKHH KEHT yerapaaa
6Hp TeKHC pOCTAAll MYMKHHAHIH~-GOYJNapHUNT XamMMacH napanje.
KY3raTHIUJIM JBHCATEANAPHHHE KEHT KYyJaMla HUINAaTHIYIIHMTE Ca-
6a6 6yanu.

6.8-8. ¥arapmac TOK MalUMHAaCHHUHT HMWAALW pexuMapu

[Tapaaien KyaraTiuAM ABHTaTeNAapAd KY3FaTHW YYAFAMURATH
TOK yarapMarauuja (lx = const) MarHuTaBUA OKNWM HATDY3Ka yJaH-
raunia xam Yarapagu. LUlynwnr yuyn TakpuGnit papnaa © = const
pe6 omimw MymKuH, By xoaza 3aekTpoMarHuTaBmii MoMeHT (5.4)
fIKODb 3aHXHPHAATH TOKKA NpONOPLHOHAN GY/1adH Ba MeXaHHKaBHKI
xapaktepuctika n=f(M),n=f(/,) 60raanuiy opyxany x¥pcaruaniuy
MyMKHR (6.9- pacMm). Arap uly XapaxkTepHCTHKaHH KOOPAMIIATANAp
yxunuur yerdpasapuaan TaUIKAPUTa HKKaJ1a TOMOHTA HABOM 3TTHP-
CAK, 3J1eKTP Maluna y 64.1ad GOF/IaHraH MeXaHH3M TOMOHHAAH BaAH-
T3 TABCHP ITYBYH TALIKH MOMEHTHHHT KATTA/IHI'H B2 MLWOPACUTA Ka-
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pa yu Xu;n pex#uMAaa: ABHrateJb TOPMO3 Ba reHepaTop pexHMH-
18 HIUAAWH MYMKHH.

Jleuratenb HArpy3aKacH3 MUIAAraHfa AKOPb 3aHXHpUAa TOK [,
kat1a Gyamatiau. IUyHUHr yuyn a#inanuw Teananru 2 = n, (A nyx-
ta). CyHrpa nsuratesb Bajiula afNAHTHPYBYH MOMEHTra TecKapu
TA'hCHP 3TYBUM HArpyaka MOMEHTH nafino Oyauiuu Ouian akope
33aHKUPHAA TOK KYmaaa, afliaHHI Te3JNHTH 3C4 KAMasiR,

Arap Teckapn TabCHp STYBYM

MOMEHT KMAMATHHH JBATATENDb AKO- \C’,’,’"
pn  TYXTaryHda KXaTTaJjalliTHPCAK R
(B HyxKTa), ABHraTenh TOKH 4
; U |\
ax— N
- i Joc [, (M)
KuAMarra etagu, [y N
Arap saBMraTes, Harpyaka Mo- [wepemep Rltamen Tegn9

ME@HTH 8iJaNTUPYRYH MOMEHTIAH
kat7a 6YaAran MexaHMSM ODHTMa- 6.9- pacm. ¥arapmae Tok Mamuna-
c# (MaCasaH, 1OKAK TpoC ¥pananu- CHHEHHI WM peXHMIapi,
ran Gapa6ap 10PNTMACH) yUyH MIU-
JaTHACA, WY MeXaHH3MHMAT MOMEHTH $Haja OPTTHPRAraHia
MALWMHBHUHT AKOpM fHA afinaHa Gomaafx®, JeknH 60WIKA TOMOR-
ra afinaBagM.

duan a/MekTp MalUMHAHMHT BaJAUTa HArPy3Kka MEXaHH3MM ToO-
MOHJAEH TA&'CHDP STYBYM MOMEHT &ANAHTHPYBUH, MAIUHHAHHHT
3/IeKTPOMATHUTABUA MOMEHTH 3Ca TOPMO3JOBYH MOMeHT Oyaanwu,
ABHH BACKTP MAlHHA MOPMO3 pexcumuza YTaau. Mawnea my
pexuMlia WUILNAraHuja AKOPHUHL 9, 0. K. H Ky4JaHuura Moc xoa-
Ja TABCHD RTANH
U+8,

l, =

Mawuranan aMaaaa TopMoa pexumuna goiinasanuaranna (6.13-§
ra KapaHr) AKOP, TOKHHH UeKJall 4YOpanapHHH KYpHuil 3apyp.
Ly mMakcaana sKOpb 3aHMKHMPHIa KywuMua KApIIMAHK YJaaHATH,
6y KAPUIMAUKHHAT KHAMATH ABHTATCANHHT AKOPb TOKH lix € /au
6yarauaa abcuuccanap Vxu OMNaH KecHwanuraH CyHpufi xapak-
TepUCTHKECHHY Oauira uMmkon Gepaau.

Arap asuratedn CaAT MIINAW PEMUMULA KILAAETTAHMIA YHUHT
BAJINTA AKOPHHUHT aliNaHull TOMOHNTA AYHAAFaH MOMEHT Ky#tuaca,
alaHUII Tednurd, Ba 6uHoGapuH, 3. 10. K. £, opra Gounaftan,

D. . K. E,= U 6yaranpa malinHa TapMOK1aH TOK Oamafau
(C ByKTa ), aKOPHHHT afiauHll Te3NHTH 4ezapasull me3sux je-
Aunaanraf /,, KWAMatra erapu.

Mamuna Banura xY#aarag TallxR MOMEHT sH3Ja Oprranza
3. 10. X. B, xyunaunmwpnay kynaitu@ xeranu, sKOpb 3aHKMPHAA 3ca
ana Toxk nafpo Gyaaam, nekun 6y Tok Gowka fiVeainmaa 6Yaa-
A, Byupa Mawuna zexepamop pexcumuza YTaiu: AKOPHWHL aft-
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JaHuiuinra capdaanran MexaHMKasul 3IHEPrHA 3/eKTP 3IHepruUsAcH-
ra afnanajv Ba TapMOKKa Yranu. JIBHraTeqHH TeHEpaToOp peXH-
MHTa YTKA3HW/aH [BHra1€nHH TOPMO3JAlWwAa (Qohrasanuann,
YYHKH T€HEepaTop PexHMHIA 3JeKTDOMArHHTaBHi MOMEHT TOPMO3
JOBYN MOMEHT 6Yau6 KOA3aM (pekynepaTWB TOPMO3Aanuiu).

6.9- §. KeTma-keT Ky3raTHWAK ABHraTtenb

By aBurartenna KY3ratHi uyJFaMH IKOPb 3aHXKHPUIa KETMa-
KeT ynauran 6y.naan (6,10- pacM, @), WYHHHT YYYH YHAQ MarHu-
TaBufi okuM & uarpyska toku [, ra Goraux Gyaanm.

{
P L1

6,10- pacm. KeTMa-KeT K§araTHay Av nraTeHHHr NPUH-
NHOHAR CXeMacH (@) BEa Mil XapakTepHcTukanaphn (f).

Harpyska kam 6yJArauaa MaUIMH@HWHT MAaTHWTaBMA CHCTEMaCH
T{AWHMaran Ba MarHWTaBHA OKHM HATPYy3Ka ToOKura TYfpH npo-
nopuHonaa 6yaanu:

b = KI,,

By xoana azexkTtpomaruutaBuit MoMeHT udosacHHu (5.4) Ky-
Auparuya €3mil MyMKuH:

M= C“Klﬂl! = Cnluz (6. 16)

Aftnauuw rteanuruunnr dopmyaacu (6.9) Kyfimaaru kypuruw-
ra Kenaam:

u-t, $r U=, 3r

n= R = i (6.17)

By udonanapaa A—npouopunoHaaink «oaddbuuHeHTH.

lynaa#i xuan6, Mmarautavui cucreMma T{HHHMaraH xoJaa1aa
6y/rania ABHraTeNHWHr aNNAHTHPYBYH MOMEHTH TOK KBaApaTHTa
TYFPH NPOMOPUHOHAJA, &HaaHK TE3JNHTH 3Ca HAarpy3Ka TOKHra rec-

KapH nponopuuonaa Gynanu.
6. 10-pacM, € na weTMa-Ker KV3FaTHIUAM JBHIATEJNHUHT Ui

xapaxmepucmurxarapy M=1({l,) pa n=/(l,) 6epuaran. Harpys-
Ka Kyn OY.Irania .BHTaTeAHHHI MarHHT&BHHA CHCTEMACH T§fAnHa-
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an. By Xoana MarHmTaBuA OKUM HArpy3Ka OWITaHHMIa aManna y3-
rapMaliid Ba ABHTaTENHHHT XapaKTepUCTHKAanNapH AeApAH TYFDH
yu3pK kypunuwwnna 6ynraznm.

KeTMma-keT KY3FaTHIAM ABHUrATEAHHHI TE3JMK XapaKTePUCTH-
KaCH HaTpy3aKka y3rapranmia JABHTaTeHHHI aAJaHHI Te3NHTH Kec-
KHH J3rapuuInHu Kypcataau. DYHAaH Te3aNHK XapakTe PHCTHKACHHM
IOMULOK X8PAKTEPUCTUKA AefiHw Kalys KHAHHTAH

KeTMa-keT KJ3raTHUIH ABHTaTENHUHT HArpy3kaCH KaMairaHu-
Na afNaHWL TE3NHTH KeCKHH OpPTald B& HOMHHA HATPY3KAHMHI
25 NpPOLEHTHAAH KaM HArpy3akaja Te3/uK
KaTTaAMTH 1BUTaTenr Yyuyn xapdan 7
dapaxara eTHUIM — ABUTATeNb  YUYH
»XaBOAH X0aaT“ coxup OYANIIH MYMKHH \
(.pasuoc®). Ulywusr yuyw 8aaudazit _
Ra2py3Ka HOMUKAA HADYSKAHUKZ 26% ~~
udan kam 6Ya2axda kemma-sem Ky3-
FamuuwAal 06U2AMENHN wwiamuu Exu L7
YHU nwea myuwupuwa pyxcam smun- ('., w
ralbou. o

Xasdcyua HialIK YYYH KeTMa-KeT 6.11- pacw. K .

KV3FaTHIUANW IBHTATEAHUHI BAJAH HMILYH T;‘mngm;raf;n'”;i‘;:fmg;f:_
MexaHuaMra My§Ta @xkW TUIAM YS8TMA  apuii xapaxTepHcTHKAnapH:
BOCUTACHAA YJAaHraH OG§anwu Kepax. 1—Tabuuhi; Z—=cyspui.
Tacmaau ysaTMa udwJAaTHII ApaMaiiiH,
YyHKH TacMa y3Hau6 &ku uyukub Kerca ABHUraTeab YUyH ,XaBdan
X0JaT‘ coaMp 6YAuIN MYMKHH. JlBuratesqHuur kaira afifanuw
Te3AUK/JAapUAa HIUJAUIH MYMKHHAHCHHH XHCo6ra oand, Ketrma-ker
Kyaratvwau apurareanap, [OCT 183—66 ra mysoduy, 3asonna
{IYUTHIa E3uAraH MaxcuMan teannkaan 209% KkaTTa, HOMHHAN Te3-
Aurugad kamuga 50% 10KOpH Te3aNukKAd 2 munym napoMuia afi-
JaHTHPHO cuHanaju.

KeTMa-KeT KYSFAaTHIUNM NBUTATEJHHHT MeXauWHKaBnft XapakTte-
puctukanapu n=f(M) 6.11-pacmpa kypcatuaran. Mexanukasui
XapaKTepPHCTHKANAPHHHHT KECKHH NAacaioByH STPH YKAWKAADH KeT-
Ma-KeT KY3FaTHWIAM JABHIATE/HHHT HCTA/AT4H MEXaHMKABHH Har-
py3kana TypFyH HMIUJAWIHHH TabMHUHAAAAM., By ABMrateanapnnur
HArpy3ka TOKHHHHI KR8ADATHra MPONOPuHOHan O§.aran kaTta ali-
JAZHTHPYBYH MOMEHT XOCHA KHJHI XYCYCHATH, afiluuyca, hwra
TYWHpHIU WapOHTAapy OFup OYarasna Ba ABHraTeAbL OPTHKUA
Harpy3ka GnaaH HWAArax XoanapAd MyXHM aXaMuATra sra, YyHKH
JBHTaTeJHUHT HArPYBKaCH acTa-CeKHH OLIHPHAranAa JBHTATenra
KMpHUIll OJAMZATH KYBBAT YHMHI 4RNZHTHDYBYH MOMERTHra Huc6a-
TaH CeKRHPOK Kynasum,

KeTMma-keT KY3FaTuwaM ABHUraTeJHUHr 6y XYCYCHATH yaaplaH
TPaucnopTIa TOPTHLI JABHraTeANapH, WYHHHTAEK, KYTapHl Kypua-
Manapula KpaH ABurateanapu cudartuia KeHr kynaaMaa Ky/alaHd-
JHUWHKHHHT caGaGaapuiad GUPHAND,
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KeTMa-keT KyaraTHIM/AM JABHTaTenb Te3JNHTHHUHT HOMHUHAA Y3
rapuuin ywby gopmyaanas aHMKaaHaan:

n -n
dny=2BLF 100 (8.18)
n!
6yuna n,,5 — ABUTaTe/JHUHT HArpy3KacH HOMHHAJA HarpyaKaHUHT
25% ¥ Kapap OYaraHmard afinanuil Teanuru.

6.10-§. Kerma-ger KyaraTHwuau RBHrareaNapHUHT
afilaHiIl Te3NHUTUHH POCTaall

KeTMa-KeT KY3ratHulan ABUraTeNJapHUHT aliNaHHll Te3JMTHHH
HKKH XHJI ycyaga: wkywhandw U vu yaraptipuw Ba KVsratum
UyJFAMUHUHT MarHuUTapudl  OKUMUHY §3rapTupuw AYau 6uaan
POCTAAIl MYMKHH.

BupuHuu ycyaga poctaaw peocratH Hpe AKOPL SaHXKHpHUra
KeTMA-KeT KHAuG yaananu (6.12-pacm, ). By peocrarnunr xap-
WHAATH  kYnaluwu  Guaan
IBNUraTeAra KMpull OAgHAary
KyusaHHLl KaManlu Ba YHHRT
afifaHBIW Te3IUrH KaMasiu.
Pocraawuuur 6y ycy.d, aco-
caH, KaM KyBBaTJM JBHraTe]-
napaa kKyananuaanu. Karra
KYBBATAH OBHraTeJapia aca
Roc na sHeprua ucpodm Kyn
6yanwn cababau Oy ycya
v TexxaMCH3 xHcobaauann. Byu-

JaH TalKapH, ILBUTATEJHHHT
Wl TOKHra xXuco6aans8auran
peoctat Rpe x¥nosn 6G¥aazu
Ba KUMMaTra Tyiwanu,
Bup tungarn Oup ueua
nBurateasap 6upraankaa Hii-
Jarannja TeSJAWKHH POCTAall
6.12- pacM. Ketma-xer x§aratnwap apura- YYYH yaapauur Gup-Gupura
Teanapuunur an)laHHm TE3NUrnBH pocTaaln: Hucﬁa'[a}] y,naHH]_II Cxema,}]apﬂ
a— AKOPb 3IZHXRPHAArH peocTaT Gnaak; y3raptupusaan (6.12- pacy,

0 - ynannu CxeMacuHn $arapTupums GH-
naw. a—KyaFatum Toxumw Yaraprupww O0). Macazan, apuraresnap

Grnan; 2—x¥araTam uysrameHH cexuns- Napaaned YJaauHrasuiaa ynap-
Japra axpatum Bunan, gaH xap Oupn TAapMOKHHHT

TYAUK KYUJNaHWIUM TaLCHPHIAA
6ynany, WKKHTa ABHIaTeNb KeTMa-KeT yJaHTaHHIA 3Ca Xxap KahCH
JBMraTe/Ira TapMOK KYYJAaHHIWWHHUHT 9DMH TYFpH KeJaaju.

Kyn conparu neurareanap 6up pakTaa HINJAAraHvha yAapHu
yAaWHHART 6up ueua xuJ BApHAHTAApH OYAuwH MyMmxux. Poct:
a1 HUHT 6ynaail yeyan 6up THnaard 6Wp Heua TOpTULI ABHTa-
TeaAapH YPHATHATAH 3J1€KTPOBO3AApAa KYAJNaHHAAAH.

9f 1
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Isuratest Te3AHIWHH MarHuUTaBnft OKuUM XniO6ura yu Xua
BAPHAHTAA POCTNALl MYyMKHUH: KY3FATHIU YYJFaMHIH DEOCTBT Fp
GnaaH \WyHTAAW, KY3FaTHL YYJAFAMHHH CEKILHANAPra aXPaTHW BA
AKOPb UYAFAMMHH DEOCTAT ry Onanan wynrtaaw. Kysratnw uyara-
MHHH WYHTAOBUH PEOCTAT rpc HU yaaw (6.12-pacM, 8), wyHuur-
Bex, Oy PpEOCTaTHUHT KAPIWHAHTHIH KamalTHPHIl HaTHKACHAA
KP3ratuw TOKkW Kamanmu I = [, — [, 6uHOGApUH, TCA MK OpTALN

By ycyn aspantu ycyara (6.12-pacm, @) xaparanga Texamau-
pox. wy caBaban k¥yn Kyanarunaan. Pocraawruur 6y ycyanuu
Gaxonawm YUYyH pocmaaus kosd@uguenmit jeran TyllyHYa KHDH-
THATAH! .

1/
Hpe = 2 100%.
N

Onatia peociaT fpe HUHT Kapwwaury Ky > 50 9% GYaamnran
KHANG KaGyn KHAMHAZLM.

Kyaratuw uyaramuuu cekumusaawnpa (6.12-pacm, 2) uyaram
YpaMaapHHUAT OHP KuCMK y3ub KydAuadwy tydafiam alaanui
TE3MNTH Kynasiu.

Slkops HyaFaMMHH PeoCTar ry OWnan wyHTaawda (6.12-pacwm,
8) KY3FaTHW TOKH k§ynandm f ==/, + fuw, HaTH)XKANA ailnanuLL Te3-
AHTH KaMmasnw.

Poctaawyuur 6y yeyan TeaankHH cudatau KuAKG poctaaiura
HMKOH Gepca xaM Texamau 3Macaurn cafabav xyjaa kaM xy.aaa-
HHJaan.

6.11-§. Apajnaw KY3raTHIIAM ABHYaTeNb

Apanaw KysraTHUIKM ABHTAT@AJa MKKHTA: MapajJjes Ba KeTva
ket KyaraTHur yyAramu GYaamm (6.13-pacm). By asHratensusr
afilandm Te3aurd xyhuaaru ndpoaa @paamupa anuxaavain:

U=logyr
N n= . 619
Ce(Dy 1 D))
byuaa @, sa ®,~ napaaien sa xeTMa-KeT Ky3FaTHLI YyJAFaMJApH-
HMHT OKHMJAApH.

Jlaoc uuopa KYaraTHLl YyAFaMJaapH 6up-6upUra #oc yia-
ran (4yAFAMAGPHUHT M, K. JapH KY(UKHA2AM) XOATa TYFPH Keaanw.
By xoama Harpyska kymaftuitin 6urad yMyMHit MarHuTapuil OxuM
kynadaau (KetMa-keT KY3FaTHILAK YYJAFAMHHHT OKHMH P, XHCOGH-
ra) Ba HaTU:XajAa ABUIaTeNHMHT afjaHull Teanuru kamasgu. Uya-
FaMnap 6up-6upHra yapuil yNAHTaHMAa HaTpyaKa kynaica, oxum &,
MallHauKW MarHUTCH3JalaM (,MHHYyC* uwopa), 6y sca, akCuHYa,
afindHuW Te3AUTHIH OWIHPANH.

Byknpa asuraTenHHHr MWAAWN TYDFYH O6YaMaliH, YYHKH Rar-
pyaka xynafimmu Guaan allaaruin Te3UrH uekcus opra Gopasnu.
Jlekun kerma-KeT uyaraMmiari ypamaap conu kam 6yaranga war-
py3xa opruwin Onaan ahpannm TesAMrn opTmaian Ba Xap Kangah
Harpyskaaa yaM amanza yarapmacadrnua xo.lanepap,
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6.14-pacM, @ na apanaw KY3FaTHWIAH ABHraTeMHNHf KYSFATHIL
uyarFaMaapu Oup-6iHpiHra MoC yaanraH X0a yuyH M1 XapaxrepHc-
THKAAAPH KypcaTuarad. Apanait KY3raTHiujgM RBUTATe/HHHT MEXa-
HHKABHA XaPAKTEPUCTUKANADH, KETMA-KeT KY3FATHIUAH ABHraTeJ-
HUHI MeXaHMKaBnfl xapaKTepHCTHKaJapulaH PapK KHUJARG, CeKUH-
pOK nacamoBul kypHHHIIRA GYaatu (6.14-pacw, 6).
Apanam KVaFraTHIUAH NBUTATEJHHHF KeT-
Ma-KeT KV3FaTHIIM ABHraTeara Hucfatad
1= kynruHa adaananxaapn 6op. By asurateas
CanT HWAah oNaZH, YYHKH f1apajen uyJram
OKMMM B, ABHIaTeNHUHT CAAT HIUJAIU PeXH-

MU

'
l‘ ﬂ |
4 :
6.13- pacm.  Apanaw

KyaraTumau neurates- 6.14- pacm. Apanaw KyaraTHIAH ApUraTeaHuHr B (a)
HH yJAaW CXeMmacH. Ba Mexaupuxannfi (6) xapaKkTepHCTHKANAPH.

.’?L

MHJArd afinaHMil Te3aurWHH 4Yekaal KY¥AaAW Ba ABHraTelh YuyH
XaB(an xonaTHn Gaprapad xunagu. AfaaHnw Te3AHCH napanaen
KYaraTtui 3aHXHPHAArH PEOCTaT rp. BOCHTACHAa DPOCTAAHAIM.

JlekuH apanam KY3araTHWH ABMTaTena HKKHTA KY3FATHI YyJ-
faMu GOPAMTH yuyH y ABHTATe/NJNapHHHT OGOWIKA THNAAPHra HMC-
GaTtaH XUMMAT Typaad, my ca6abad y.NapHUHT HKIAATHAHIIH XaM
YQKJAaHIaH Zup ‘

6.12-§ ,lenepatTop—iBHTaTeAb“ CHCTEMAaCH

¥arapMac TOK SMEKTPABMTATEANBPHHK MIWAATHILAA  YJAaDHH
HIIra TYWHDHLI BAa TE3NHCHMHM pPOCTJAAIL MAcananapH KatTa axa-
MHATra ora.

lOKopuaa kypu6 yTuaran GowKapui Ba MIUra TYWIHPUUI YCYA-
JIapH ojaTha, KaM Ba ypTa KyBBATAW JABUratelnap YuyH KVasna-
Hunaad. Katra Kyesatau Aguratennapaa 6y ycy.aaap sipoKCH3AMp,
YYHKH ABHrATEAHH TE€3-Te3 TYXTATHW Ba MIUTD TYWHPHL HATHXa-
CHRA WWra TYWHPHIN peocratnaa Hcpodaap kymafiuG Ketagu

KaTra KyBBaraH RBHraTe€AapHHM DOCTJAAIN BA MU TYWHPHIIAA
~renepatop —asuratens“ (F'—/[) cxemacuaan (6.15-pacm) ¢otiaa-
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ViaHRIl awya Kynaft, Bupaamun zsurateas BI (onarna Yyarapys-
YyaH TOK ABHraresau) MyCTaxu/] XY3raTHIUJH §31apMac TOK rexepa-
Topu I uu afinavtupaau. Kyuaaunmt GeBocuTa iy reHepPATOPHUHT
uyTKaJapHAaH HKPOun MmexanusM MM Hm xapaxatra KeaTHpyBuR
poctaanaétran nsuratens JL wuHr 49yTKanapura Gepunaau. Iimi-
raTeNHHHT TE3JIHIK TeHepaTop [ HHHTr KY3FaTHW 3aHKUPHIATH
peocTaT BOCHTACHAA TGHepATOPHMHT UYHKHIL KAeMMaNapuaaru Kyu-
AaHWWHK Yaraprupuin AyaM OuraH POCTNAHAAM.

fMepexaiovyarenn [T reHepaTopHuHr K¥3ratuil 9YyAFaMHAa TOK
AYHAJANIWMUA yarapTupuiura, OuUHOGAPHH, TreHepaToOp YY¥TKAaAapH-
HAHT KYTOMAAMrHNM Y3rapTupHIura uMkoH GepaaM, CYHBHI HATR-
wacuaa asurarens [ Heur afiaHpiy AYRaamwun  $argpaau.

'—JI cxema ABHraTeNHH PeOCTATCH3 HWTA TYIIWPHIUHW HA3dp-
aa tyraan. Wy Makcazna Huwra Tywupuin 1appuaa JABUTATEAb
y¥TKaNapHAarH KyuyaaHHin gactaal KHSHKDOX KhaWHalH, CYHIpa

-

] +
54 -,Jr-." r A4 = um
U -
rﬁ‘l Toe
n

6.15-pacm, lenepatcp - apHratent® cxemacH,

HOMMHAN KWAMATT2 €TTYHu& acTa-CexHH omupub Gopmaaau. [lam-
rateab wyHAalit TapTh6ia Wra TYWHPHATAWAA XaLhall TaulKapu
KaTTa ulra TYLWHPHUW TOKJapH mahgo Gfamanan.

JlBuraTens BaanIa TYWAajxural Harpyaka aiva yarapu6 typa-
IMFaH X0AJMapna GUpAaMuu ABUTaTeAb BaJAWTd MaXxoBuk M ypHa-
TUAQRH, ¥ TE3JAUK OPTI8HAA SHEpPrUAHM TYNNAKAHM Ba TE3NHK Ka-
mafirania Oy 3aHepruanu OGepajau. Dy aBHrateara Tyiwanuras
HaT py3KaBuBur 6up MenSpra OYAMWIHHKM TabMHHAAAAM BA TEINMK-
HMHT Y3rapHiluuy kamadkrapanu, Lyumalt cmcrema ,remeparop —
asuratean—Maxosuk® (F—J—M) pefinnagn. T—J1—M cucrema
HATPYIKACH KATTA KHAMATAAH CAAT Hibdawraya §arapub Typanu-
rad MexaHHaMJapxa, MacanaH, 1MdxXTa NOABEMHHMKNADU Ba RPOKAT
CTaHJ1a pHHHHT 3JIEKTpP IOPHIMANAPHIA HINAATHIIAH.

6.13-§. Yarapmac 1ok AB#rateanrapHim Topmo3nam

JsuraTenHn Te3 TYXTaThil EKH YHHHr AAJaHHID Te3AHTHHK
KamafTHpuw 3apyp 6GyAraHjia asurarens TOPMO3NAHAAH.

flBurareHn MexXaHuWKaeH{l TOPMO3/3ap BOCHTACHAA €KH 3INEKTP
MAIWARAKHET 3JAeKTpPOMArHuTasul mMoMenruiaH Goiaanaunbd Top-

. 125

www.ziyouz.com kutubxonasi



Moanaw MyMkuH. KKHHYR yCya saexmp épdanuda mopmuossau
Znenuaany,

S/ekTp éplaMiAa TOPMO3JAI YU XHA: PEKYNeparus, AMHAMH-
KaBni Bpa TeCkapli yaaw fiyan 6anaH TOopMo3aawra GyJHHaQH.

PexynmepaTus TOpMO31alu SHT TekaMJIH YCYJAAUP, UYH-
KM Y IBHTaTe]HH reHepaToOp pPeXXHMura yTka3ub, aHeprusHW Tap-
MOKK3 Gepuilra acoCAanraH,

Arap aBuraTeAb BaNMAATH TAIIKM MOMEHT afNauTHpyBYu 6¥aub
KO0ACa, aRNaHMIL TE3AHTH Yerapasui TeaNWK My, AAH KaTTa 6yaub
Konann (6.9-pacMra xapaur). Bynaa 3. 0. k. ?, TapMOK Kyuja-
HHIWK U Aad opTuO KeTa Gownaiau. By xonja sKope TokH 7y §3
AYHanduny Y3rapTHpPaAu ba MallHHA TFeHepaTOp peWMura yTa-
Ay (6.8-§ ra xapaur). MamHHaHUHT 37€KTPOMATHHTABHA MOMEHTH
XaM ¥3 AyHAANIUHHY Y3rapTHPAaOM BA MauIWHA BATMra TabLCup
3TYDUYN TawKH MOMeHira Huc6atan TOpM03Ja0BYH OYAK6 Xx0.naaH.
Topmo3naw MOMEHTHHWMT KATTaNUrH K§3FaTHll TOKH GuAaH poCT-
JAaHaaH.

Pekynepatns TopMosnawu aKat napaxnen x¥3ratHwmau ABH-
ratennapaaruia amaara owHpum Mymkue. KeTMma-xer KysraTHi-
¥ JBHratealapra pexkynepaTHB TOPMO3Aall MYyMKHH 3Mac. ByHra
ca6alb wyku, MalIHHA KE€TMAa-KeT KY3FaTuarawia, y reHepaTop
peXXHMHAa WIUJATAHMAA, YHMKIW KJEMMaN3apHAArH KyuJaHnw Kyn
napamafia Harpyaka tokura GOFAMK 6ynaun (5.9-pacMra gapaHr)
Ba WIYHHHT YYYH HAIpy3ka TOKHHMHT Xap Kanzafi Tacogudu#
Kynafyiuy MAWMHAHMHT MUKKHIU KJIeMMaJAapHAa KYUJAaHUUIHHHT
oprHiunra, 6HHOGapHH, HArpysKka TOKHHHHT fHAAA K¥naiuuiira
01u6 keaaau. Harpyska toku TacoondaH kamafirguuaa MatvHa-
HUHHT YHKHII KJAeMManapnaa KyuJjativil KaMasgaid Bad MALIKHA re-
HePATOp peXUMMAan ABUraTeab pexumurayrtand. Kerma-xer Kya-
FATHUINM JABATATEJHHM DEKYNEPAaTHB TOPMO3NAIL YUYH YHH MYCTa-
Kua K§3aratuuira yrrasuw kepak, Oynia KY3rartHw YyJAFaMu Max-
Cyc rewepaTtopra (Ky3rFaTyBumra) yJaHanms.

JduHaMuKapufA TOPpMO3AaW ABATaTe]b AKOPHHIHT uyJa-
FAMHHH TapMOKZAH Y3HL! RA HaTpy3ka KapuwHJnTH R, ra yaau-
ra acocaaurat (6.16-pac™m, ). Bynna afinanyp4d MaccaaapHHur
MeXaHHKaBHA 3HeNIUACU 3/NeKTP JHeprHacura afaaxvaiu, 6y swep-
rua sca, ¥3 Hap6aTHAa, KapIWHANK R, HUHT BAa AKOPbL 3aHXHUpH
60WKa 3/eMENTAAPHHHHT HCHILKEA capdAanaad. Jlunamukasufi TOp-
MO3Malpa sKOpb TOKM Y3 AYHaAnwuMHH ¥3rapTdpagu, y XoCHA
KHWJAraH 3JIeKTPOMarHHTaRMA MOMEHT 3Ca alJaHyBUH KHCMJapra
TOPMO3/0BYH TA'BCHP KYpCaTaaM. JHHAMHKABHR TODMO3JAll Te3-
JIUTH K{3FATUIU TOKHHHUT KATTAANTHHM Y3rapTHPHW #yau OGu.aad
pocTaaHaau.

Kerma-keT KY3FaTHAn ARHraTeANspHH AWHAMHKABHHE TOPMO3«
Nalna MatiHHA MATHUTCU3JAABMIUMHUHT QAAMHH OJHIN YuyH KV3-
FATHIN YYAFAMHHH YHJATH TOKHNHT HYHAaAHWIN AMHaAMHKAPWHI TOP-
MoO3nalira YTHAranaa yarapmait Koaaauradn Kuand Teckapu yadwl
Jo3um (6.16 pacwm, 6),
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Teckapu yanaw Byau 6uaad TOPMO3 NG yCy u ABR-
raTeJRu Te3 TOpMO3Aaul 3apyp OYaaguran xoanapha kyasanuaa-
XN, YHUHT MOXHSITH WYHASH HCOOpaTkKH, KY3raTuw 49y raMuia
6KH SIKOPL UPAFAMHNA TOKHUHT AyHa uHuM §3rapTupuw A§au
6uNaH ABMraTe]b 3JEeKTPOMArHHTaBHA MOMEHTHHHHT i¥HAINILK y3-

o ++ 2l
h r
| - i ‘
Y > 3 .
Vg { L_ :f:é

:

T £a o

l’; — L
R “—

6.16- pacM [lapaazen (4) Ba keTMa-keT (6) KyaraTnii-
A ABMFATEANaDUH DHHAMHKABM{I TOPMO3Naw CxemacH,

rapTapuaagu Ba Gy MoMeHT TOpMo3aomun 6§au6 xonaau, Onarna
ABHrare HnHr aflnanuw AYHaanlnHn Y3rapTupuur (pesepCupaai)
JaH WJATapH TeCKapH yJail yCyJidH OHAaH TOpMO3Jaanauil.

6.14- §. ¥Y3rapmaC TOK ABHraTeIWHHHT TeHepaTop
PeHUMHAZ HWNATUAHILIN

DaexTp MallMHANADHHH MWA3TMINAZ ABMIATEA®R cHdaTHia Hi-
JatHwra My/KaaAJdauraH MalmnHalan 6ab3adH reHepatop cudaTHia
dofnananHw 3apypati TYFMASAH. IJEKTPOABMLATEJNHHHT RKODH
YyAFaMuaa XOCHA GyaaauraH 3, i0. K. £ KYUJaHHW U/ 1aH SKOPh

JAHKUPHRATH KYUNaHUW TYWHIWHHUET KaTTaiuru [, Y r xazap
knuuk 6Vaanu. JlekuH Maiuunagau reneparop cudarupa ¢ofina-

MaHHIL A 6M3 yHAam kyuaawnn ) rg xaparawza /. Jr Kadap
KarTTa 9, 10. X, Lren OMMIIMMH3 Kepax:

Ew=U=1Yr Erm=U+1, Y r.
Q®opMyaanaH KYpuUHHG TYPHNTHKH, AKOPE YYAFAMURHHT 3,10 K. M
=N
E, = o ¢n

ra tesr; KY¥3rFaTHII okuMH Y3rapmac GyJAraHia MallWHAHHUHT 9. 1O0.
K. M KarTa/BIMHH (TeHepaiop PpeXUMHAA Hljarannpa) dakar
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alilnaHull Te3AHrn xucobura owupuw MyMmkuu. Bysia afinawnm
Te3ANTHHH KAHYAra QLN PHIL 3apYpPARTH KYAuaard HHCOATAAH aHHK-
LERE).UT

n E,

JleKkHH MAlIMHANADHN HIJATHIW WYHH KYpCAaTaaMKH, ABUTATENb
reHepaTop peXUMHAa HOPMa/s HWJIAUN yuyH &b =const 6yaranaa
MALHHAHKHT a#AaHUID Te3 urunn sHa 5—10 % ownpuin A03uM
3kaH, ¥ xoJaa

E
nreﬂ = Il;u; EL" . (1,05_],10) 0)

AB

Mucon. MawpyHna asprate]s PeXAMHIA HLINATAHWAA YHRTA TerHUWAN Manay-
MoTaap Kyhnpa wua 6yaram: n,, = 930 ada/sun; Uyg =220 8; I, =55 a1, =
= @, I8y mawHHa renepatop cndaTuia Hiaaranuga {(Uren =230 8) yHHUP
akopunn Kangafi Teaamk Gnaan  aifaanTHPHIN JAOINMAMCHHH 3WAKTAHr, flkops
JUKHPNAATH KYSAABHW TYWHWD /; Er'.: 55 s.

Eunanm g, MalwpHaHWNC NBMTaTeNb PeXXHMHRA Ba TERePATOP PEXHMHIA
WILJIAraHMAArd 9 10. K. H HH aHHKTafMA3:

Eg=U—=1, Nro= 2.0-55 = 214,5 a
Eppy=U+ 1, Yr=230+455=2355 s,
By xulimataapu 620) dopmynara k¥ficax, Kyinaarunu onamua:
2355

gy = 9;0m 1,075 = 11.Q aira’' uun.

Saan MaWKHA ZBUTraTeNb pPeHMHAAN rereparop PpeXnMura ¥Tkaanaranpa
YHUHT KyBBATH KanRaH yarapuwnpn anukaafimus. fsoph wyafavu ¥ia Kuiub
KE{MACAHTH YRYH MAIIHHAHMHT AKODH 3aHXMPHRET® TOK KATTaIHTH MalinHa
REMraTean (HaTHia HIINATaHWIATH AKOP: TOKNHIA, AbHH
/

a '='I;ll_lu

ra Hucbartan yarapmac 6¥an6 xoanmmH xepak.
Mawnna renepatop cupaTHA3 HWAATEHHAA KYIFATHIL YYIFaMiTE TOXK SKOPb
sanxupugan §71agn. LUynuHr yuyH resepatopuiur YnKull KNeMMaCHRard TOK

few =1, — i,( ra Teur

EKkn
Ireu g( ,lla - l; )’ lx - Ins - ?lx

Y X0ARa MalIHHAHWHI TenepaTop pexumHra YyTkaaunranfaru dohnann Kye-
BaTH
Fy ren=Upey by = Ureu( I,:a - 2‘;).
K§pu6 unguaaérran Mucona reneparopHinr doiifann KyspaTd
Piiw™ 20 W —-2-2)=1l7 xfm,
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VIl 606

YMYMHIA MAKCALNAPJAA MIJATHIAAUIAH Y3rAPMAC TOK
MAUMHANAPHHHUHT ACOCHI THIJIAPH BA MAXCYC
¥3rAPMAC TOK MALIHHANAPH

7.1- §. Acocufl TywmyHyanap

DNIEeKTp MAWMHACO3AMIH CAHOATHAA KYBBaTH GMp Heua BaTTAAH
6np Heua MHHI KuJoBaTTraya 6yarad, TypJu 1apouTsiapia Hule
NaTHiira MyJA¥aAnanraH yarapmac TOK MawHHanapy Hiwaab yuka-
pHaanu.

Vsrapmac TOK 8JEKTp MauluHajJapura Kyfunajpuran tanabaap-
ra ¥apa6 yJaap yMyMufi MaKcagaapaa HAaTHAAAHTAaH MAIIHHANAPD
6HAaH mMaxcyC MawnHazapra 6yamHaan. Kynunauk wumaaruniu
COXanapH YuyH YMyMmHil 6§aran tanabaap KOMIJEKCHHH KaHOA4T-
NAaHTHPAJHIAH 9NEKTP MAIUWHA YMYMUL MaKCAANAPAA UM AQMUAA-
ouz2an Inexmp Mawura pedunanm; yaapra kyduaaaguran Tanaé-
Jap XYMJACHTa afipuM €OXAaJapAa HILJATHAAAUIAH 3JEeKTp Malli-
HanapraruHa xoc¢ 6yAraH cneunduk Tana6aap kupmalan. dnextp
MAUIMHAJIAPHUET 2afADHUM HMINJATHAKIL COXanapuraruHa xoc 6yaran
cneundux tanabaapHu xucobra OAram xoaj4a ACAATaH Malnna
MAXCYC FACKMP MOUUHA Refnunain.

Canoarna kenr kynamaa dofnaranuaaguran yMyMHfi Makcan-
JNapia MIUJATHJAALNTAH 3/eKTP MallHHAJAp XaM, Maxcyc MallHia-
Jap XaM cepHasap 6unan Tahépaanaiu.

Mawunarap cepuscu rxomcmpyxgusicy 6Gup minoa 6yaué,
Kyausraouzan masrabAaprune YMYMUR KOMIACKHCUKHY KQAHOQM-
AQHMUPAOUZAR IAEKMp MAWUKAAGPHUKE Kyssamu owul Gopa-
Ouzan xamopuoup.

YMyMuit MakCaaJapAa HWJATHAAAWTaH y3rapMac TOK MallnHa-
JAPUHKHT 3HT K¥n Tapkaaranaapu saroua Il cepusagarn mawuna-
napanp. Kyeeatn 0,3 nan 200 kém rava 6yaram iy cepusajaru
saextp Mamunanapra 110 ma 220 4 Kyujaanmmra MyxaNAauran,
afinanuw tesaukaapu 3000, 1500, 1000, 750 ma 600 afia/munym
GyaraH saexkTpoApuraresniap Ba 115 xamza 230 8 kyuaawmuuira
MyJxanaanran, afizanum © Tesaukaapu 2850 pa 1450 ada/munym
6Y/ran resepatopaap KHPandu.

f1 cepusaary 3AeKTPOABHTATEANAP ANAHHIL TE3NUTHHII KEHT
uerapaja pa 6Up MenépAa pocTaalll TaJal KHAMHAAMraH CaHoar
IOPHTMAIAPHAA HLJAATHILTA, FeHePATOPJ/ap 3Ca y3rapMac TOK 3neKIp
33HXUPJAAPHHH TABMHHJIAIITA MY/AXAANAHIAH.

Maxcyc 3eKTp MawHHANAD CAHOATHHHT KafCH TAPMOFHAA Hui-
aarpinra MYyakaananran 6§aca, wy TapMOKHHAT Tajnabpapura My-
BoDHK Xoaaa nofiuxanauaiu. LyHuHr y4ynr Maxcyc ysrapmac 10K
9/eKTp MAWHHAJAPMHUHT Xyha Kyn Ttypaapu 6op. ¥Ymby 606na
Wwynaaft MaWHHANAPHUHT 3HT KJn TapKaaraH TypJapuruna xypuo
YHKHAAAU,
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7.2-§. Kpannapaa na MeTannyprufna HILJIATAAAAUT &
UBHTATEANAp XaMAa TOPTYBUH NBUraTexnap

AHuarnHa OpTHK4Y2 Harpy3ka GuaaH uwakauraH Ba Te3-Tel
TeCKapu alAaHHG TYDAaAHTAH MeXaHH3IMJApHHHT IOPHTMAcH YYyH
MMl cepnanarm ¥3rapmac TOK ABHTaTéNJapH HIIAATHAAAH. By
ABUrarennapaaM kpaw KyTapHil KypHamaaapu GuaaH MeTanaypris
KYPHAMANALHHUHT 3JeK1p IOpHTMacHaa dohnananuiany,

TopryBuH snexTPOABHTaTeAap 9/NEKTPABLITHPHATAH TPAHCITOPT-
HHHT' XapaKarJaHYBUH COCTABUHH WOPTU3KIL Yuyd MyAwaanaurad,

Bup xua pexuMmpa uwmaafauran MawmHajapra HucGaTaH Top-
TYRYH ABHTaTeAJaDHHHT HIUJall IAPOHTH aH4Ya OFMp: ynaap Tea-
Te3 HWra TYWHPHO TYxTaTu6G 1ypuaagd, Hwgaw s>xapaéHnia
Kyuaanuu Kyn ysrapanu, LBHratens uyTkesap Ba 4YTKATYyTKHu-
AapHUHr BHOpAUHRCHIA ca6aG CYayBYM AMHAMHK3BRH TaLCHpJaap
ocTHa 6¥naiu Ba XOKaso.

AHa wyaapra Kypa TOPTYBYH ABHrATENIAPHHHI KOHCTPYKUHA-
CH, afHUKCA MYCTayKaM, KOMMYTALHACH AXIUH CO3NAHIaH, UyTKa-
TYTKHYA3D MAaXCyc KOHCTPYKUHsiaa HilJauraH 6yaaan,

TopTyBuH 3/eKTPOABHraTeANap KeTMa-KeT XYaraTHaaauraH Ba
apanail K¥3rFatdaanHran (KeTMa-keT KY3ratHlln Ky4Awpog) uys-
FaMAH KHAMG sicanagu. Llynw acaatu6 yramuakm, keTMma-keT Ky3-
FaTHIUAM HBUTATEANap OFHP HII WAPOHTAapHAA GoliKa ABMUIarTeJ-
JAapra Huc6aran axwupor uwaanau (6.9- §ra Kapaur),

7.3-§. Inexrp-MawnnaBuit KyuwalTupruy

leHepatop pexHMuAa HUINAAAMCaH Ba SJAEKTP CHCHATNADHHE
KYYaATHpUIl YYYH MPAKAANAHTEH 3JEKTDP MAILHHE IAEKMP-MA-
wunasuh  xywabmupens (AMK—3MY) gzedunanu. Saexrp-ma-
INHHABHA KYyuyaliTprHuiap aBTOMATHKA CHCTEMAAapHAA HIUAATH-
Aaju.

MycTagun KyaraTHWAR Y3rapmac TOK FeHeparopH 3Hr OAAuft
3MK (3MY) nnp (5.3- pacM, @ ra Kapanr). [eHepaTOPHHRT YHKHIL
KJAEMMaCHAAry KyuwJaHill KY3Fatdw Tokura GOFAuK O6yaranu ca-
6alnu (5.3-pacm, 6 ra Kapaur) k¥ysratnw TOKuHH ¥3rapTHpHW
AYAu GUNAH reHepATOPDHHHT UHKHIN KJeMMaJapHIarH KyuaaHR-
HH GOWKapU MYMKHH.

lemak, KY3raTuIl YyAFAMHIMHT 3aHXHDHIZATH KHUMK KYBBAT
GHaaH AKOPb 3aHKHPUAATH KATTa KYBBATHM GOIDKAPHID MYMKHH.

Jlekun MycTagun KY3FaTRIIAM TEHEPATOp NPUHLMNKAA ACAATEH
3MK nap KkeHr xjaaMAa MIWAAaTHAMARAM, YYHKH yaap KyBBar
6yfAnya eiapam napamana Karrta KyvaATHpnw xosdduumestn xo-
cun xuaa oamafan (80—100 nan owmafaM); XyuaATHPrMYDaH M-
KWIDAaTH KYBBAaTHANT KYYaATHPIHUIa KHpPHW ONMA4TH KYBBATra
HueGaTH kyuafitupuw xospduurenty gefivnann.

Antomarukana KJHOQAQH? MAROOHAL IREKMP- MAUURABLL
Kyaaamupzuesap 3HT Kyn uilaaruaaguras 6yaau.
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Ounaraaru $3rapmac TOK reneparopuian ¢apy Kuan6, kyuia-
AAHT MAANOHAY 3JEeKTP — MAWHHABHA KYUalATHPruuaa sIKODh 4yA-
FAMHAArH TOK XOCHA KWAaAMraH MATHUTABUH OKHM — AKOPL peax-
JUACURUNKZ KJHOQAGNKZ OKUMY ACOCHA RIIYM OKUM XHCOOGJaHAMY,

3MK xoanekropHaa MKKUTA 4YYTKANap KOMNAEKTH YpPHATHA-
raH. YyTkanapHuur 6up KOMNAEKTH ¢,q, (7.1-pacm)acocnii Kyt6-
JapHHHT k¥Haananr Yxu 6YAnad,
ABHA FeoMeTpuk HefATpanna xodaau-
[3H; 4Y§TKANAPHWHT HMKKHHYH KOM-
naextu d,d, acocuft Kyr6aapHUHT
6yfinava yKku OYinab wo#nawrad.
§1q; Yy TKaAap KHCKA TYTALLTHPHJTAH,
d,d, uytkanapra sca SMK HuHT Hw
3aHIKHPH YJAHTAH.

Kyuafitnpruupa skopbk uyJramu-
LaH Tawkapu, 6utTa &€kn OHp Heua
Goiugapuiu uyaramaapu  (yy, ¥2),
KOMNeHcanoH yyaram K pa xjmum-
ya Kyt6aap uyaramu K 6yaaau. Ky-
YyafiTUPrHY SIKOPH 3JeKTDPOJBHraTenb
BocHracuia anJJaHTHPH.JAH. -—

Arap 6GoulKapvl YyJaFaMJapulaH v -‘//ﬂ/-"
6upura U, kyurannw Gepuaca, y J Y
x0a1a 6y uyaramaa GomIKapHll TOKN i
i, naikpo 6yaagu, Oy TOK Gowka- S %
pHll 4YAFAMUHMHT MATHHTAOBYH KYUH
Fo = IsWs HH XOCHA KHAAANR. By xyu, 7.1- pacy. Kynnananr wmafizonan
¥3 Has6aTHAa, MarHuTaBHA OKuM D, IMK cxemach
HI BYXYAra KeATHpajiu Ba 6y OKHM
TaLCHPHAA ¢4¢; UyTKanap 3aHxupusa a. 0. K. £, nalno 6yaaau.
By 3. 10. k. yHYanHK KaTTa 3mac, JeKHH ¢, ¢; uyTkal1ap KHCKa
TYTaWTHPHATAHANTH caGabau 9. 10, K. £ anua karra Tok [, xocul

Kuaaad. SIKOph uyJdFaMuaaru TOX /, MarHMTAOBYM Ky4 F, Ba aco-

cuflt XyTONAPHUHr KYHRARAHT YKH, ATBHU reoMeTpnk Hed1pan Oyf-
nAab Aynaaran sa ¢asoga ¥yaraamac GYAraH MAarkuTasuft OKUM
@, HH X0CUT KHJALH. Kyaraamac okum &, naa altnanaértrai AKOPb
yyaramuga 3, 1o. k. £, xocun 6§1aaun, 6y 3. 0. K. 6yfAsama uyT-
kanap d,d, RaH OJAHHALH.

Harpyska r, 3MK HuHr 4¥KKIl Ka€MManapura yJaHrasja 3.
0. k. £, uyTtKanap d\d, 3aHXUpuAa HWYK TOK [, HY XOCHA KNJadH.

Lynnaéh Kuau6, 6ouIKapuil YyAFaMHHUHT KHYHKPOX KYBBATH
UKk 6ocKkuuna Kyuafitupuaaau: aacraabé 6y xyssar ,60LIKapHL
33HIKHPH — KYHDAANAHT 3aHXHP“ GOCKHYHAA, CYHIPA 3Ca ,KYHA8/AHT
3anxup—O6Y#aama (Mwun) 3aHxup® 60CKMUMIAA KYuadTpHI2DH.

KysBaTusHr xap Kaicu 60CKHUYTA Ky4aATHpHAHMILIM Kyyadinu-
pliw xospPuyuenmu GunaH xapakrepiaHaam. ,bowkapuw saH-
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IUPH —KYHIANAHT 3aHKHP“ Gocxuunga Kyua#Tupuw Ko3dduum-
eHTH KYHAA1aHT 3aHXupAaTH KysBaT P, = £/, rudr Gowkapuw
KyBBatH Py = U/, ra Huc6atn Ou/aH aHHUKAAHAAM!
P
a—
K = 7
JK¥uaanraur saHkup—O6yhaama (MwuH) 3amkup“ GOCKHUHAA
xaM kyualitupuw K03pGHUHEHTH Wy SaHXKMPJAAPARATH KYBBRATIAp-
HUMr HHc6aT# OWJIaH aHHK/A3HaAH:
P
K, = 4
q
6yuna P, = U,l,—KyualTHPrHUHHHT MLl 3aHXHUPHAATH, ADHH
d,d; uyTKanap 3auWUPHUAATH KYBBAT.
AMK Hunr ymyMu#t Kyuvatupuw ko3QduUHeHTH KyuaATHPHIN
K03¢PHUHEHTAAPHHHHT KYNailTMacHra TeHr:

Py Py Py
K=K Ko=7 7= (7.1
AMK wuuur kyuafitupuw xoadduunentn 2000—20000 rava etu-

WH MYMKHH.

Llyun acaa cakaaw kepakxd, IMK HHUHr uuKuwm kaecmmanapu-
Aaru KysBaT (P,) 1opHiMa SJeKTPOABMraT€AHUHT §3rapTHPHATaH
MexannkaBu#t KyBpaTHaup. Jlexur 6y KyBBaT kartraauru (2) kem
Ba YHAAH OpTHK OY./HIWH MYMKHH) GOWXapHIU 3aHKHPUHIIHT ORAT-
na 0,1—=1,0 sm ra Tenr KHuyuk GOWIKapHill KyBBaTH €paaMHAa
GouKapuaanH.

Kyuafitupruuaa Oup seuya Gowkapuuml UyJFAMHHHHT GOpAHIH
AMK nasm onMHAZHIaH KyBBATHH TYFpU Ba TeCKapd aJ0KaaopiaH
dofaanaku6, 6Up BAKTHUHT y3uaa GMp Heua CHIHAAAEGP OHAAH
6owKapuwra KMKoH GepalH.

IOkopuna a#ThH6 ytuarawngek, IMK na xywwumuya xyrt6aap
yynraMH K Ba xoMneHcaunod uyaraM K Gyaanau.

KywuMmuya Kyt6aap uyaramn 6§#nama uytkanap d,d, 18 KOM-
MYTAUHAHK AXWHAAWIA XHIMET KHAAIH.

KomnencaunoH uyJraMra Kefncak, y peakusaHuur 6y#hnama yx
6Y#inua MarsNTCH3JNO0BYH TABCHPHHH AYKOTHINTE MYJKAJANAHTAH.

Fan wyngaky, IMK Huur vt 3amxupHaard TOK (Harpyska
T0KN) /, AkopHuHr GYHaama YK OyAuuya marHutTaoBUM Kyun F,
HM XOCHA KHJAagH, 6y ky< Gowmkapuil UyAFAMHUHHHT MarHHTJAOBYM
kyun F, ra kapwu fyHasran. By xyu MmarunTaosun F, kyunan
anua kaM. LLIyHMHI y4yH XaTTO KyuaWTHPITHY Harpy3xacu KHUYHK
6yarauna xaMm AKOpb peakuuacuHuur 6yfnama VK 6yAHua Maruur-
CH3/I0BYH TABCHPpHU WY Kaaap kyuau 6yaanukn, 6ysna KyuahTup-
FMY MIrHdTCH3NaHaan Ba YHUHT UYHKHII KJAeMManappiarn KyyJaa-
HUI HOATA TYILAZRM.

By nomak6ya xonuca py# Gepmacaurn yuyr IMK cratopuna
AKODHHMHT ML) 33HXHPHIa KETMA-KeT YJauTaH KOMIEHCALHOH 4yJ-
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raMm xoftiawrtupuaaau. Mm 3awxkupuiza 1ok /, mafigzo 6y.aumm
6uaan KOMNEHCAUHOW YYJAFAMJA MATHHTJAOBYH Kyy F BYMKYATa Ke-
naan; 6y Kyu 69finama yx GyAuvua SKOPb peaKLMACUHUHT MAaTHHUT-
A0BUM KyuM F, ra xapmu #yuanapu. Wy #¥n Gunaw sxopn pe-
AKUUACHHMHT 6F#nama JK 6YfAHua MATHHTCH3NOBYM 1abCHpH HY-
KOTuaaaH (KOMNencauua KuauHaau). TYAMK KoMnmeHcauus Xuaumm

r.n

S-

- N S Y Bt Tan o
- s Q)]

L

A-Adpivm nh /""5'5[2:35” ”.

- ¥
,—v

3

1.2- pacy. IMVYI120] Tununarn xyuad-
THPrHYUUNE YMYMHH kY PHHHWH (Kup-
> KnMH):

;X?.. -‘\\7.1' 3 ]1—ONAHHTH TMONIWHNBHKAZD  IYHTH
S | 2—kyuallThpruy xonnextopn; 3—xy-
|

7

= T —

yalt tHpruy  Akopy; 4 —xyuadTHpruy
CTAaTOPH; S—KyualkTHPrHUHHHIF KAeMMa-
5ap KYTHCH; 6—KOMNencauHOM Yy.IFaM
Ba KylwHM4a KYr6rap uysramu; 7-
3NexTPOABHraTEAL #KOPH, 8—3aekTpa-
IRuratenb acacufi Kyréunsur ¥Yaaru,
9—37eKTPOABKraTeNs KYIIHMYA KYTOH-
nuHe §3aru; 10 —-3nexTPOABRHraTEAHHNT
KheMManap KyTHchn; 1/—saexTponns-
ratelb KOJNEKTOpH; /2~ KeTHHTH noj-
IUHNHEKAAD WYHTH, 13—xyyaliTHPrHYnUKr YYTKATYTKUYA: /4 —Xy4alTUPrHYHAHT
KOMMEHCALNOH wyaraMi; 15 ~6omkapum uyaramu; l6—s9nexTpogBuraTeld aco-
cull KYTHOUHUHT uynFamut, [7—3eKTPONBHraTeNb KymuMya KYTOHHHHT YYAFaMA.

Y s

YUyH MAarHuTAOBuYM Kyuaap F, sa F, §3apo MyTaako TeHr Gyau-
WM Kepak, WYHKH XaTTO O3rilHa YaJ1a KoMnencauua 6yaca
(Fe < F;) ékmn yta xouneHcauunaauut xerca (F,> F,), 6y xoa
marHutansuft oxuM @gra, 6unobapud, SMK HuHr xoccanapura au-
ya KATTa TabCHP kYpcaiaan. KoMmeHCalus NPOLEHTHHHT VHA3H
O6up yayuld Kajaap aHHKJAMKAA POCTAAHraH 6Yauwuu kepak. Jlekus
KOMMEHCALNOH YyAFAaMHH aManjla 6ynaad aHuKAuk Guiad  Xucob-
na6 6yaMafigu.

ILlyHuHr yuyyH MaruuTa0BYM Kyu Fy katraaurs IMK um cos-
NaWwaa KOMMEHCAUHOH YYAFaMTa napaiaies yAaHraH peoctaT ry BO-
CHTaCHAA Y3HJ-KecuJa POCTNAHAAH,
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AnrTOMAaTHK 6OmyapHi ra pocTaam cxemarapuaa IMY cepus-
Aary aNeKTPMAIIMHABHA KyyafTHprUuaap KeHr KyjaaMpa Huaaru-
aaguran 6yanu. By cepusjiary KyusadTHpruHuaap 3/JeKTPOLBUraTeNL
6nran 6up Kopnycaa 6Yaasu EKkd anoxuna Mmamuua taRépaaHuo,
CYHrpa aMeKTPOABHraTeAr OnJaH 6upra ymMymufi pamara ypHaTu-
Jaad., MY 1211 runnAars ajeKTpMAalIHHABUA KyualTHPru4 KOH -
CTNVKUMACHHH KJpHO uyuxamud; Oy ky4aATupruu yarapmac ToK

sJeKTpoABHTaTeNn 6unan 6upra Kypua-
Uy + rau arperataup (7.2- pacm), MY nuur

AKOPH OZATAATH KOHCTPYKUMAAA OAAuH
Uy Kanapa yyaFaMam  Kuau6  sacanras.
AaekTpMAWIMHARHE  KYYaATHPrHHAATH
Gapuya yyJAFaMJAapHUHT YYNApH HHKHL
KMTHIApHAArY KJIeMMalapra yJaaHagH.

AMY 12[1 Tunumaru KyuaATHpPruyzaa
napaanen Kyaratuwam y3rapmac TOK
BJAEKTPOABUraTen nInJatharan. Jlexun

0 e 6owKa Tunparg, wmacazan MY 12A

THNHIAArM KyuafAtupruaunaapaa yu ¢asa-
7.3- pacm. 3MK wnnr ramku  AH acHHxpoH Apurateanap (XIX 60Cra

XaPAKTEPHCTIKANA PH. KapaHr) uumaaTHaagH,

OMK HHHr uw xoccanapu Kyn xu-
XaTaaH YHHHT n = const pa /;=const pars TawKM XapaKTepHCTH-
Kacu U, = f(I1;) 6anan aHuKaaHaau.
Kyuafitupruuaan uugnuwjary kyunawuw Uy Harpy3ka TOKH
1, ra 60oFaHK xoama Xyfuaaru udonanaH aAHMK/aHAJH:
U,=E,;— Ierd (1.2)
6ynna Y r,—SKODHUHT GYfAnaMa 32HXHPUAATH SJEKTD KapulHAHK-
aap AurFuBAnCH (ox); 6yHra aKOpb YYyJFAMHHHHI X4plM-
JHIH, KYIIHMY@ KYT6Map Uy AFAMHHHHT KaDIWHANHTH 7, KOM-
NEeHCaMOH UYJFaM KapWHJAHCH F, BA YYTKaNap KOHTAK-
THHHHT KapIUHAMTH p  KHDAAH.

KyqadTHPrHYHUAT MArHUTABHA 33HXUPH TYAHHMAraHINTH Ca-
6a6an kyunranum Uy Hazpyska TOkHM [, HHUHT HUIUFUR yHKUHACH
6yaaay, abHn DMK HHMHT TalWKH XapaKTepHCTHKACH amanfa TYE-
pu uusnK Gynagu (7.3 pacm).

Tamxy XapaKTepHCTHHAHUHT a6cunccanap JKWra KHaJaHuim
6ypuary (XapakTepHCTHKAHHHT KAaTTHKAUTH) IKODb PEaKUHACHHUHT
KOMTreHCAl A NaHull Aapaxacura Goraug OYnann. Tyaux xomnex-
CayUALARZANOQ KOMNEHCAUHOH YYJIFAMHHHC MArHHTAOBYH Kyun
Fy skops peakuuncuHuur 6yfisama YK OYfinua MaruutrnoBYH Ky-
uy £, ra TeHr. By Xonga TamKH xapakTepHCTHKA aHya KaTTuk 6Y-
JAaiu (/ arpu uM3HK), YYHKH HArPY3Ka TOKH /4 OlITAHJA KyYJaHWW
U, uunr xamafuwy $akat Akopb 3avwupuia G6yhAnama ¥JK O6yiu-
ua Kyusawnw Tywuwy /,Vrg HHHT kynafuwn xucoGHraruha co-

Aup 6yaaid,
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Yara nosnencayuarancanda Fy < F, Tawgu xapakTepucTuka
yHYa KartuK 6Yamafau (2 arpn uusuk). Bywra ca6a6 myku, ya-
M4 KOMNEeHCAUHANAHTAaHAa MATHUTAO0BYH Kyuy F, TOK /, WMHT Op-
THWH OuJgH KYnaful, COWKAPHII Uy/JFAMHHMHT MarHUTaBuii OKH-
MHHH aHua cycadAtupaam, nathxkana AMK nauw wukuwaaru kyusa-
HUI Ce3aWJapaH Aapaxcana KaMasiu,

Arap xyyafiTUPruuaa 03pox yma Komnencayusranuw Gyaca,
(Fy> F,). abun Maruuraosuu Kyu Fy ¢akar Oyiaama yxaaru
AKOPE peaxuusacH (F,) By smac, 6anKu KyWIaHWW TYWHIIH 1,314
Hi XaM TyanK koMnéncaumanaca, KyvaATHPCHUHMAT TawKu Xapak-
TepHCTHKACH MYT/AaKo KaTTHK 6¥au6 Koaaaum Ba aGcumMccanap ¥ Ku-
ra napajaaen xoftnawanu (3 srpu uH3MK).

By xoanna narpyska xap xaHaaM ¥srapranga xam SMKuuur
YHKHII KJAEMM8JapHAary KyuAeHHIL y3rapMacZaH KOJaau.

VYma xomnencayusranuw anta xyn 6yArauna TawKH XapaK-
TEPHCTUKA KYTADHJAYBUH KYpHHHLWAA OYaaan (4 arpH yusug), uyi=-
KH MaruuTaosuM xyu Fy Fy HH KOoMOeHcauHanabriua KoaMai, 6aa-
KH KymuMya GyR1aMa OKHM XaM XOCHJ Kuaaiu; 6y OKHM Oou-
KapHll MarnuTaBuil OKMMHra Kywuaub, 3. 0. K. £, HH owupand.

YTa KOMNEHCAUMSNZHUIIAA KYuaATAPrud TYpPFYH HIIaMaRaH,
uyHkH MK HHMHr ¥3-Y3upaH Kyaraaum xaBdu Tyruaaau, Gyuaga
KYYalTHPTHUYHHUHT YUKHIN KJAeMManapuaa KYUJaHHUWIHHHT OPTHILM
Harpysxa TOKWHH KYNAaATHPAIAH, HATHXKAZA KYUYAaHHW AIHA OPTAOM
Ba XOKAa30, ALHH HArPy3aKa TOKHHHHT YEKCH3 Kynas GOPHIU X0«
cacH pyi Gepaan.

Onaraa kyuafiTHpruy CajJrMHa uaJapoy KOMIEHCaLHAA4ura
MyamaanannG, AbLHA TOK [, HOMWHAA KURMaTHAAH HOAraua KaMalt-
raiuaa kyuaannw U, 12—209% xynasauran Kuau6 co3nanafi.

Onaraaru y3rapmac Tok reHepatopuiad ¢apy Keau6, KyHia-
Janr maiaonan IMK na uveprauk kysa KaMm Ofnamd, sbHU Y
6owkapHiul YyAFaMuUha KyuJaHHWHHHT Xap Kauja# y3rapHiumian
Te3 TabCHPAAHANH.

DNeKTP 33HKUDPHHHT YTHII NPOLECCA3PUHHHT Te3NHTHHH Xa-
paKTepPJOPUH BAKT LOMMHACH t INY SAHXUPHUHT WHAYKTHBAHTH L
ra TYFpu NpoNOpPLHOHAN BA YHHHT @KTHB KapWHJAKIH R ra 1ec-
KapH nponopuxonan 6¥aanu:

L
T= —,
R

Wyunur yuyn ®MK HHHP Tea MIIAW XYCYCHATHHH OWMPHI
MaKcaiya yHHHr GOlIKapHLl yyAFaMH HHAYKTHBJAMIH KAM B3 aKe
THB KapWMJIHTH KAaTTa KWAHG HWJAAHAAH, BYHHHT yuyH uyaAFaMupHE
6up xuemu Guduasp (kyur CuMm)ycyaaa ypaaamu.

Kyunpangur uyTtkanap ¢, ¢, SaHKHUPHAA AKOPH UYJFAMH HHAyK-
THBAHPHHUED KaM OFanwn xav SMK HHAT Te3 HINBIWHHH OUIMe
puwra éplam Gepann.

AstoMaTuk 60wKapuw cxeManapuga OMKuMHE MIAATRAMIIHra Zoup 6atau
MHCONNBDHR KYPHO WHKAMHa.
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7.4- pacMaa MycmaKua xjaramuauau 26Hepemopla  xyesanuwunuy MK po-
tutacuaa asmosmamur pocmaawi cxemacn xeatupuarad; MK aa nxxurta Gow-
KapHiu YyAFaMu 6op: 6MTTA YYAFAM aKKYMYnATop GaTapencura ynauraw pa yarap-
Mac M. XK. F; nM x0Cua KHNaXH, MKKHHYM YyAFam 3ca GOmWKapuaanuraw resepa-
TOP KY4JaaHMWIKTa YNauraH 8a M. K. Fy ra Kapunt #ynanran M. K. £5 HBR XOCHJ
wunaan. Wyngail kuau6, 6OMKAPHIDHUHT YMYMHH M. K. H

F6= F(— F; ra Tenr.

TCenepaTOPHHHr KyunaHuWyH KaMaiiranuga M. k. Fy Kamasngy, znymm M. K.
Fpn 9€3 K¥mangn, HATHXJJLa TeHePaTOPHHHT KY3FAaTHIU TOKH OPTHO, réHepaTOPHHUHI
Kyuaaursn Gearnnawran Kufimatra etanm.

IMK naw yszapuac mox OsuzameAurun? airanum ME3AURURL B8MO.MHa-
mux pasuuwde cmabusnaw yiyH sam goidaranuw Kymuun, 1.5- pacm, Ly Max-
cajna MK asurateanwsr ~gyaratuw
yyaraMH OHaal XeTMa-KeT YJAaHaaH. ¢
Bowkapuw vyyaramaapugad 6upH ¥a-
rapMac XyuJaunmas TapMOKKA YAaHaIK
Ba F,=const M. K. XOCHX Kunaay,
HKKMHYH YYJNFAM 3Ca TaXoreHepatopra
I (7.4- § ra gapawur) ynananu; TI wunr

B}

7.4- pacm ¥ arapmac Tok renepas 7.5- pacu, Yarapmac tox gxsurare-

. TOPMIHHT NHKHW XAeMMahapH- aununr  ailaannm  Teaguruny MK
Nar¥  KYYJIaHWHM cTa6Hanaw BOCHTACHJa 8BTOMAaTHK GolKapmu
yuys 2MKuu yaaws cxemacu. cXeMacH,

UYHKHII KJeMMacHaa KYunanuu ABHTaTeniuHr afinanui Te3aurura npornopuHonan
6¥namn. Wynaafi xuanG, wy GOWwKapulr YYAFAMHHUHr M., K. ¥ Fy ABUraTeAHUNr
ailaanyi Te3aanrura 6orauy 6¥nanu. Jipuratenumur altnanuw Teanurn Gapxapop
6ynranga M. K. nap ¢apkn Kyfinaarnva 6¥aaau:

Fy = Fy - Fy

Arap ABHTaTeNHYHr ailnaiiil Te3ANCH OwWca, ¥ XORIa GO KAPHLUIHUHT POCT-
3w uyaramufia Xam M. K, £y xynaann, ymymutt M. k. Fg sca Kamanzn, By aca
kyuatiTupruunnnir &, d; sjtkanapngare xyunanumuu xamadtupanu. SMK genra-
Teab KYaFaTHW YYAFAMHHHHT KYYJAZHHWIKFA KAPIDM YAGHTaHAMTH cababau d; d,
¥YTKaNapAa KYYAaHWWOHANT NAacafiMIiN RBHraTeNb KY3FaTHU TOKMHUHT OPTHIBU-
ra ca6a6 Synaau. Hatmxana ABMraTennnur ailnanunl Te3aanrn GearunaHraM Kii-
MaTraya KaMasaH. Arap ABMFaTeNHHHr TeanHru KaMmaiica, cHCT@MaZa npoueccaap
TecKapH Mynaanmaa xewafy Ba ainanuiy Teaanru AHa tHxdawann. Ly ycysmaa
LBHraTenluir alifanuir TeaAWrHHY eTapaM Napakana anuKIHK 6uaau  pocTaaw
MYMKUH,

7.4-§. Yarapmac ToKk Taxorewepatopaaph

¥arapmac 1o TaxorenapaTopaapH UMWHL KAeMManapHaark KYuJaHuI KaT-
Taaurura Kapa6 afinanuur Teaamcruun Yavam yuyw, mYHNHTAeK, anTOMAaTHK KOH-
TPOA KHAWIL B3 POCTRAIN CXEMAaNapDHIa BatHAMT aflnanHl  Te3AWrHIa nponop-
LHOHAA OFArad 3NEKTP CHTHANAAPH OAMIN YHYH XHIMAT KHAALH,

136

www.ziyouz.com kutubxonasi




Ysrapmac Tox Taxorewaparopaapn saextpomarkutasuli MycTakma Kyaratwm-
oM ExH poumuil MarsuTaap Ounan KyaraTaauraw kaM KyBBaTAH [eHepatopaap-
xnp {7. 6- pacy, a).

K¥sratum Toxn Yarapmac {, = const 6§aranna Maruutaenil oxum & amania
Harpyakara 6OFIMK G6¥aMmarauancu caaGnu TaxorenepaTOPHHHT YHKHII KAeMM3-
napujary 3. ©. K £, afinannw Teanrnri n ra TYrpu mponopumonan 63naau:

Epy=Cobn=_Cn (1.3)
6yuna ,
C,=C, P = const.

Oanran ndoga (7.3) & = const 6Yyaran poumnil marauraap 6unan kyara-
THNAXMralt TAXOTeHePaTOP YUYH XaM TYFPH Kenaam.

Adtnannut Te3nUrHAH Taxorenepatop Guaah ¥ayall YYYH TaxorenepaTopHuNK
BanH aiiaaunn] Te3aNHrw yAYaraZuray MexaHHaM BAaNWra MeXannKaBnii pamnumja
yJ1auaan. TaxorenepaTopHunr ui-

KHIN KAeMManapura abitauni reann- a) &

THHHHT GUDANKAAPHIA (@dAfMurym) '

HaPaKANAHTAH (UIK3AaRH y.rmam ac- l"iuli 7
608u ynanamu, -2

3rapMac ToK TaxoreiepaTopHs

Qa YAYaHaAnraH dHC xaTTa alinannuw
Teaaurd Taxmunan 10000 ad s/ munym
HY TAalIKHA STAXH. .

TaxoreHepaTopHHUHT K1l jam
BHNKANTH YHUHOT vuxum xapaxKme-
pucmuxacy Gutan aunKaauagn; 6y ‘= F——--— 7
XapaKTepUCTHKA Harpyika Kapmu- .y
aury jarapmac  6faranag duxnul Kty
KaeMManapunary KYYNAHHIIHMHT g
alftranum Tesaurnra GOFAUKAHTHHH

U, =1/ (n) x«ypcatagn, Taxorene- 7.6- pacM. Mycrakua kYarathman Yarap-
YHK

PATOPHUHE JHC AlMK HIINALWH YUKYILL MaC TOK TBROreHepaTop
X3paKTepHCTHKACH TYFPH uM3nKiu S—TNPHHUMNMAN CXeMacH; O—UHKHW Xa-

6yaray xoara Tyrpu Keaaam (7.6- PaKTepHCTHKACH,

pac™, 4, I TYFpU 4M3RK).
JlekHu amanxa TaxorenepaTOPUMHT UHKNI XaPaKTE@PHCTHKACH TYFPH HHIHK«
an 6§amaian (7.8- pacw, 6. 2 3rpy uNIuK).

YQuanruft 60Fnatmm U, =7 (n) munr Gysnanursra acocnli cababaap akopn

peaxuMACH Ba 4jTKanap KOHTAKTHAA KyuJaHHul Tymumuawp. Xoanpru Yarapmac
TOK TaXOTFeHePaTOpAapHAa YNKAL XapPaKTePUCTHKAJIAPHHHHT TYFpH YHANKAM XO-
AATHAN OrMIIV YHYanug katra sMmac Ba 0,5—3% wmn 1amxnd 37aam, Muxw xap-
WHANCN r; XKaTTa 6¥aran §auos ac606aapumil UIMAITRW YUK X3apaKTePHCTHe
KaCUHWHT 3TPH YUIMKAMTMuk kamaliTvpann.

TaxorenepaTop XOCcaNapHHAHI GOIIKA MYXUM K¥PCaTKHUW duxuml Xapax-
mepucmuxacunune mucagzudup, Y YNKHID KYYNAUHIWK  opTHWMHMHT  afinannm
TE3AMTUHUHT OPTHILHra HHCOATHA3H aMHKAAHAMME

U
=, (74)
in
6yHna e—vHKMII XADAKTEPUCTHXACHHUHT THKAMTH, 8f(ada{munym)|
AUy —"MKHI KYYAAHAUIHHAT OPTHLIY, 6,

An — alinaunun TeaAMCHHUHT OPTHWIN, alAfmunym.
Yugum XapaKTePHCTHKACHHUWHT THKJIMCH TaXOreHepaTopAapHUHME HIINAM KA«
patumaa YarapHiny MyMkun, 6y YNapHHHT aHHKAMK Rapaxmacuny xamalitupannm.
By X0Auca, acocau. Ky3araTHIl JUyJAFaMuna TeMnepaTypa ¥arapuminapv 6a ujTe
Kanap KOHTAKTHAA YTYBUH Ky9Aanuin Tympmy TabCupHAa coaup 6YAakH.
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7.7- pacm. TITI-2 THnaary 1axareHepATOPHUNT KOHCTPYKUMACH:

l~%xopoycd, xyx0aapu Guaat; 2—axoph! I—noxtmUNURY; 4—BI; S—ROKYR] E—X0AAELKTOD]
7~noAmunHYKASD IDuNTH; 8—uY1KaNsp; 9—~aCHMHA Marrur.

Temnepatypa Tabcupunn cycalitHpuIm yuyu TaXxorenepaTapHIHHr MarnuTasuii
CHCTEMacH MYcTaxHa X¥araTuwla HUXOATHa TyHHHran Kuannwagu. By Xonna Tem-
nepatypauunr Jarapwwn Tydaiiam KFaraTv YyAFaMHliuC Kapwuaura  yarapu-
INH HaTHKacHIa 1(j'rararum TOKHHUHI KaTTaAurH yarapca XaM MAaruuTaBnh OKHM
WKyna KaMm ¥arapaim.

Xo0anpru BIKTA2 MaMAAKaTHMH3I 9AEKTP canoaTtHaa 6up Heua, awHu CJ; TH;
TT cepupaari TaxoreHepaTOprap. WY HyMAataH AOMMUA MarnuTAap GHaau K¥a-
raTusanuran vaxorenepatopaap (TT1V) raitépaanaan. Wyugah raxoreneparop-
HUHI. KONCTPYKUMAcH 7.7- pacmaa K§pcaTnaran.

By raxoreHepaTop KOHCTDYKTHB XHXATAQN 3AEKTPOMATHWT Ouiau Kjaratu-
AaANFaH MAWINUUHAAAH AOHMHﬁ MArHUTAH MarHNTABHN CHCTeMAHMHT TYAHAMWH 6K-
aauruna Qapy Kuaagn, Wyun rapxugaaé YTaw Kepawkw, aonmuil  Marnutaap

7.8- pacy. \ouMni MarHHTAN MaTHUTaBMIt CIICTEMANaDHANT TYPAADH:
a—PpoAuKal MATHHTRAP; —CKOCACHMOH MAarHHTAAP, §—XanKa maK-
AUZACH MACHHT; 2—TOPELAH MAFHWT,

138

www.ziyouz.com kutubxonasi




TabCHPHAA KY3FaTHAAMraH MAlIMHATaPHRUT MAarHWTaBuit CHCTeManapw wyla TYp-
au-Tyman 6§aann (7.8- pacm). Bynra ca6a6 mykH, 51eKTPOMarHUTAApra Kaparat-
2 KOUMHII MATHATAAPra TYPAH XiJ KOHCTPYKTHB WAKANAP 6€PHII OCOHAMP.

Maruutaapu paamaa woiinawran Maruutasnit cuctema (7.8- pacM, a) anex-
TPOMAarHuTAaPHK CTAHHHArA K3BWAPAANraR QOUMHME  MATHUTAAPra AJMAalUTHDHIL
#yan 6Guaan osnuran. Bynmah koncTpywkums, afinvkcd K¥n xyr6au MaliuHasapia
(2p > 2) Makcaara myrodukaup. 2p = 2 na xyr6aap opacugari karra GYumang-
nayl Qoigaxsaunamait Konalu, 31eKTpoMarHuTaEnit KyaraTHAA 9ca YHH KYaraTHl
yyaramu T§aanpu6 Typap sau. CrobacnMor marHntau (7.8- pacwm, 6) MawwuHanap-
Xa O6ynaahh kavuuauk #¥K. Onatar 6yHnafi KORCTPYKUHALAH MKKH KYT6AM MaUIH-
Ranapaa dolinanranunagn. BYHZal KOHRCTPYKIUMAHHHI KAMYMAHTH—YHHNC MYpakK-
ka6auruanp. Mxkn xy76am Malmuanapla KeHr KyJamMza HIWAaTHAAANTAH  Xanka-
cuMmolt maruuTau (7.8- pacM, 8) MaruutaBuil CHCTEMaHHHT KOWCTPYKIMACH SKHI
oanuit 6§namn. Kyr6nap onfuaary MailinoH4anap KOHCTPYKUMAIMN €HIHANAMITHPa-
AN, YYHKM MArNMTHUHT MY KHCMHIAa MaTepuaa aMaana goiiganauuamaitn,

Marnmrannii cuctenacu Topuabdnii MarHurTan (7.8- pacMm, 2) MAWHHANKHT JHa-
MeTpP} SHr KNYBK 6§arazu, Jeknud 6YnAa YHWHr YAYHAUTH opTafH.

Jloumuii MarnHTA2p yuyn Marepnan cH@atHma rucTepeanc CHPTMOFH  KeHr
6¥aran margnTaBuii KaTTHK MaTepuannap HWnaTHAAIH. XO3HPrH BaKTRa 3MeKTp
MalIHHANApUK KYaraTHII YUYYH TeMuUpP-HHKENL-aMOMUHBH acocHAa OnumajMrain
KOTHWManNap 3Hr Kyn HAATHAAAH, YNAD XOccalapH Ba TeXaMJHAHUCH XKuXaTaad
3HT XK MATEPH3ANAPRHD.

7.5-§. flkopu Gocma uyrraMaum Ysrapmac
TOK ABHIATENAApH

fIkqpu 6ocMa uynramsu JarapMac TOK JBHTaTeNrdpn ONaTAATH KOHCTPYK-
nUANH Farapmac TOk MallKMHANapuaan wy GHnaum dapk Knnraaukn, 6Y npuraven-
AaDHAHT ANGDH AMCK [aKAHza 6§anb, ynunr ropaaauhh cuptHra 6ocha ycyaza
AIKOPh 4YJFaMn Tywupuiran 6¥nasn. Hxopuunr 6ynna#l kOuCTPYKIUSCH Matnu-
HauUHr 6oWKa Y3eanapH Kypuuummnumr XaMm Yarapuwura ca6a6 6yaau. Byngan
TalWKapH, KyspaTe 200 BaTTrava 6yaran 6oCma 4yaraMay JpHratennaplaa anoxu-
na Konnexrop 6¥amaitan. 7.9- pacMna Akopn GocMa YYNFaMAM  ABHFaTe NHMHT
KOHCTPYKUMACH K¥pcatHarad, By ABAraTednunr MINNAID NPUHUMOH  UMAUHIPHK
AKOPAK ABHraTeAdapHUur Huinate npunurne Kabuanp. Beurateas TapMoyxa yaau-
FaHAa AKOPh YYAFaMujarH TOK JOMMHIL MaruutiapHmir KyaraTuul MarwuTabitit
Maiinonn 6unay yaapo 7abCUP TaLH; MarlHTIap RBHraTenn CTaTOPHA3 aitnawl-
ray 6YanG, yAapHUnr KYT6 YYJAKKIAPH AKOPh NMAACTMAcCa ANCKMHHHT GHp TOMO-
HHra Kaparasgnp.

7.9- pacm BocMa ayAFAMAH YsrapMac TOX IBUraT@NHHHHT ROMCTPYHUHACH!
I—RXOpy ANCHH] 3 —=BAA; J-plyﬂm -nan yyaraun (0ocMa); S—yPIKatyrkHy, yPIxKecH OmaaM]

¢-gonund eltunTdep} 7LRy¥8 ydAekaaph; S—nfasT xeaxa.
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Ouckunmt GowkKa ToMoknaa $eppoMATHHT MaTepuEARAH ACATraH Xaika XKoli-
aawran. OaaTlarn KOHCTPYKUMANI ABMratenaa sxope ¥3arH Huma paandarm
Gawapca, 6y Rafka Xam wy paandanun 6Gawapaan, AbHM Mawnua MarnnTapni
CHCTEMACHHHIT 6y 9JeMeHTH OPKaAH acocHil MarHMTanuil okuM TyTawanu. Bocva
YyAraMA¥ IBHTATeNNapAa 9N1eKTPOMarunTaeuit K¥araTuir XaMm Kyanaumnaaau. By
Xaaga Xap kadicw Kyt6 §aaruga xyT6 yyaratuwi Fantaru 6¥naawm.

IKOPh YYJAFAMH, ABHH YRHIr MHC TACBUDM AHCKHHHT MKKANa TOMOUNIA MHC
doabrann xumuapuit Yeynga egupuwt #yan 6unan tywnpanaad. Bymunr yuyd
AHCKNHIM HKKANa TOMOHHMra 3apyprif Kanunankaark Muc donsra konaauagu, Cyur-
pa doabra so3acura GOTOXHMHARHA YCYARa AKOPb UYAFAMHHWHI TacBHDH CUMNAR-
K XUMOANORYM KONJaMa KYPHHHIUHAA TYUIMPHAALM.

Jlickxa TeMHD XJAOPUA 3PHUTMACH Ta'BCHP STTHPMATZHAA (PONRTAHMHT XIMOSA-
JatiMaran KucMn H¥KONaau, KOAraH KHCMH 3¢a AKOPb HYJAFAMHHKE XOCHI KHAaJH.
Jucknunr KapaMa-gapiwn TOMOHNAPHAA KOUNANTAH YYAFAM KHCMAADH JHCKAATH
TEINHK OpKaiy OHPAALTIPHIALH.

Bocma uyaramnuur cexunanapn 6up ¥paMmanaurd, uyAraMgard cekunsanap
COHW 3Ca AMCK CHPTHIMHT 103acH GHaan YEKTaHrauaurd ca6a6anm 6ocMa wynra-
MY ABHTaTennap, ogaTAa. TAPMOKHUHT nacT KyulMankwira wmyJxaanab acarafu.

Hsuratennnur KyesatHHH OWHpum Makcai#usa 0ab3u KOHCTPYKUHANAPAA
potop x¥n xuckam Kuau6 wwaanaan. By xoaza nauratesn potopn 6ocma uya-
Famau OHp Heya MyCTaKuA MamuHanap ddruuancHaan wbopaT 6ynaln; MallHHa-
fap yMymnahk paara maxwawmaanran 6np Hewa amck poTOpaAM OHTTa MarnuTaBuil
cHcTesa Xoanna #uruaran 6¥naau, Byraal#l KomcTpykuHAAM ABHraTennapia KyB-
BaTHH 20 x8m raya eTKasull MyMKHH,

flkopn 60CMa YYAFAMAM ABMTATEANAD aRTOMATHKAAA udxcpovu dsuzamesrrap
cudatuna xenr x¥namaa doflzanannaann,

HUxpoun ABNraTensap SAeXTp CHrHaAMapHil MexanHkasuit xapakatra (cua-
Kdwra) akrantupHin yeys mymkannauran. Byurail pruratenfapuunr unepmaii-
21 KaM, SBHI 3ACKTD CHrHamiu Te3 kahTa THkaalignran 6¥auwn nosanm. Opar-
Raril KONCTPYKIMATH §3rapMac TOX aRurarennapn 6y Tala6HH KaHOaTJaNTHp-
Madllil, 9YHKH ynapHuHr axopraa Yaak 6faaan, 6y 3ca AKOPHHHT HHEPUUA MO-
MeHTHHN auya oprTHpaan. Bocma uyaraman ARHrateanap akopuaa ¥aak 0¥amanygm,
wy cab6aban ABuratens Te3 XapaxaT KMIaNH.

Bynnan Tamkapr, 60ocMa uyaraunm geurateanapnunr Gowka adsannuxgapu
XaM 60p. BupHnynnal, KOMMYTaullfl OIaTIArH KONCTPYKUHAAH GOIUKA ABWUraTen-
NapAarura xaparawja anua tand G6¥nany Ba DeAPAH YuKys uukMadgu. Bysra
cabab wWykd, AKOPh YYAFaMH Onp ¥paMmax ceXUHSATAPHHUHT HHAYKTHBIHFH Y 84
KaM, WYHWHT yRyn KOMMYTEUHANOBNK CeKUHANapaa Xocua G6faannrad peaktns
5, 0. K. HHHI KuHMATH X3M Kuung 6¥naxn. ByHaan Talikaps, 9jJraM CcexuMAa-
AapHNHKS 6D YpaManr O¥AHLUIR AKOPb peaKUUACHHH Cycalitupalu, 6y Xam KOm-
MYTaufis NpoueccHra AXmu TaLCHP STaan.

UlyHn xam Tanknanab Jruw xepaxku, 60cMa YyAFaMAN ABHIaTeAh POTOPH-
HIIHF KOHCTPYXUMACH SAeKTP MalHMHAHHHT HIMNAINH KApaBHIlja YHKaLHTaH LOB-
KHH Rapawacuudp xavaBTupuisra &piam Gepanw.

Mawunana mexanuxapufi Ba MarsntaBuii Te6paHuLAap WOBKHH ManGau G-
nagy. Opatparn KOWCTPYKIUMSAM ¥3rapMac TOK MawHliajnaphja teGpanHiunap
SKOPHHUIP YHYANMK AHMK GANAHCNAHMATaHHAAH BA AKOPHUNT TUILAM KaATAAMUAB
MariMTaBHl HRIYKUHAHUNF DYALCAUNANAHHIUHAAH Naiilo 6§nafu. Jlexnn 6Gocma
YYAFaMAH JBUraTENNAPNA AKOPHUHT KOHCTPYKUMACH EHTHNNALWTHPUAL ADAHTH Ca-
6a0aH SKOPHHHE GaNAHCIAHMATAHAMTM MAWHHAHHMHT KaTTa MeXauukaBHil Tebpa-
HHIIHRY BY)XYATd KeATHPMANAIH; AKODHHHT KOHCTPYKHHMACH MATHHTABHI 6§aMa-
TaHaurd ca6aGad MawHHARA MartnTanufi EHIYKUNAHAHT NYN6CAUMACH GYTHmK
MYMKHH 3Mac, )

Bocya uyaraMan Xeuratennapsuur adaananknapn 6unanm 6Mp Karopna 6ab3y
KaMuHAuKaapH Xaw 6op.

Bupnnunaau, ¢. H. x, H 01aTAArH KORCTPYKUUANH IBUraTENNapHHKHIa Ka-
parauna xnvpk 6Ynann. By HOMardntTasuii OpaNMKHIHI aHYE KATTaAMTH G6uAaH
H30XnaHamH, 6y OPAaAHKKA AKOPh THCKHHMHI KAJMdNUTH, MUC GONBTAHMHT HKKH-
ra x¥nafiTUPHATAH KANMHAHTH Ba AHCK cHpThapd OGuaaH 6up TOMOHIaH KY76
yusuxaapn opaCHEary Ba ANCKHHET GOWKE TOMOHMIAr m$nar xaixa opacunara
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XaBO 3a30PHIIHAL K3NHHANTH kupaau, HomarHnTaBuit OPANHKHMHI aHUY3 KaTYa
6¥nuwn KYaraTHW OKWMHra KaTTa MarHHTaguM Kapwaauk BY)YAra -KeaTHpans,
8y 9Ca KP3IraTHul CHCTEMACHHHWI KYBBaTHHY OWIMPHI 3aPYypaTHHH TYFRHpal,
DnekrpoMarnutasit kYaratuwaa 6y Xon gyaraTuml uyaFaMuia 9AEKTP Hcpod-
AapHUHT K§RaidnwHra, 6unolapHn MawnHa ¢. K. k. o HUNT Kamafinmura oau6
kenagu (8.1-§ ra xapaur).

Mkx¥HynRaH, AKOpH GOCMa uyAfaMin NAUFATEAHHHT YIOKKA YHAAMIHAHIH
aN0XHAA KOAReKTOPCH3 ueknaHran 6¥namu. Bynpail nencatennaplra fKoph uyfs
Fauunudr 6oema Yrxairnanapn kOMMYTauHanoBYUH 4§ TKanapra HMKaRAHHIIH Hae
Thxacuna ehnnann, WyHHAr yuyn anoxuaa xoanextopan Gocma YYAFaMIy ABle
rareanap auva Yaoxka suwaaman Gfnanm.

Vil 606 ’

Y3rAPMAC TOK MAUWMNHANAPWAATH UCPODIAP BA
YNAPHUHT GONUXANN KUl KOISDUIMEHTH

8.1- §. Hcpodnaphuur 1ypaapy

dneKTp MAWMHACHHUHT HILJAIUYK XapAa&HHRA YHAA SHEPTURHHHT
6np TYPH MKKMHuM Typra afingHagH. Bynaa Mawunara GepuaraH
3HEePrHAHUMHT GUP KMCMH YHHUHT afipuM YHaCTKA/apnia MCCHKIHK-
Ka afiaanu6 Tapxananu.

dekTp MalllMHaaa yd xua ucpodaap 6yaajiu: MarHHTamuil MC-
podaap (nynataarn ucpodaap), anekipuk ucpodnap (mucaarn
Hcpod.aap) ma mexanukasni ucpodaap. Xap Kalicn Hcpod TypHHH
xuco6Jaan ycyan XyAHAa KeJATHPHATaH,

Marnuwrtasufi ucpaodgaap MalUMHA MarHMTasui 3aHXKUPH
yuacTKafapuHUHT ¥Ta MarHuTaAdnumu tyda#ian coaup 6¥aaay.
¥Yaap rucrepeauc tydadan G6ynaauran ucpodaap Ouaad yopMa
TOKA3p TabhCHPUAAru HCPOGdAapAaH TAIIKHA TONALK:

Pnyn.= Pr + Pylopu. (8-])

Mawysauuir waawy xapaéuuga ¢akar skops yaarp Guaad
THIIAN KaTaaMm Y14 MArHUTAaHaAH,

Margutasuft HcpodAapHUHT KATTAAMTH KYN XKUXAaTAAH MATHH-
TABHA HHAYKUMA BA AKOPE J3arHMHMHI YTa MATHUTJAHHIL 4aCTOTa«
CH / HMHT KMHMAaTHra, ALHE alnanyuw Tesaurura GOFAMK G6¥aagu,
YYHKH!

="
=

Maruutaenfl HEpOdNAPHHUHT KATTANHTH MALHHAHUHT HArpysxa-
cura G6ofank GVamafau Ba n = const Gyarauja yJapHH ysrapmac
ne6 xucobaat MYyMiHH.

" Mawmunagaru 3nexTp ucpodaapu uyAFaMHUHT Ba u¥fTKa-
JA2p KOHTAKTHHMHT MCHWHTA 6OFAHK. [lapaanen KyaratHil 4yAFaMu
JaHxupuaarn ucpodrap xyhwaaruua 6§aaau:

pn.l( = U; iu . . (8.2)
Byuna U.‘ - x?aramm 4yJAFaMHHMHT K/A€MMaJappraaru qu.naﬂum.
14t
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SIKOps 9aHXHPHHMHT Yynramaapupary ucpodaap:

Pusl D (8.3)

Byuna Er,,—-nxopb 3aHXHPH uyaraMmJapunuHr 756°C Temnepa-
Typara KeJTHPHATaH KapWHIHTH,

Nro=3n[1+a05—0)) (8.4)

6yH 1a Er,-resapax MYXHTHHHT TeMnepatypach 0, 6yaranna
AIKOPb 3aHXHPHASTH UYYAFAMJAPHUHT KapLiHAHK-
AapH;
a — TeMnepatypa kKoagduunentd, Muc yuyH a= 0,004 1/2pad.
UyTkanap KOHTaKTHRA XaM 81eKTp ncpogaap 6yJaaau:

P =AU I, (8.5)

Byrsaa AU, — uyTKkanapaa YTHI KyuJaHHWHHMHT Tywwuuw, Oy
4yTKAJAPIHHT MapKACHTa Kypa 4.2- xanBanllay OJHMHALH.

18.3) ma (8.5) dopmynanapaar kypunm6 TYpuGAMKH, HKOpB
3aHXHPHUAATK BA UYTKaNaD KOHTAKTHMAATH 3JeKTp ucpodaap Kat-
T3JAUIKM MAWNHAHWHT Harpyskacura 6oFAMK Ba Wy ca6abau 6y uc-
pobaap yszapystan ucpogaap nefinnaiu.

Mawnnajsarn MexaHukasni ucpodraap p,. nOAWHD-
HHK/JApAard HWKANAHHIUTE KeTatuTaH ucpodaap Proy, YYTKANaPHUHT
KOJ/NEKTOPra WILK8NAHHWW HCPOpaapn p, Ba BEHTHAALHATE KeTa-
auran ucpodaap p, A8H TaWKHA TONAAM:

PNEI=PII +Px+Pna

AfHM MawuHa yuyHn 6y ucpOd/IapHHHT XaMMaCH AKODHHHT afiaa-
HUID Te3aururarsHa GOFAHMK, WYHHHT Y4YyH 2= const Gyaranza
YA3pHH $32apmac RefAvll MYMKHM.

- Maruutasufi pa MexaHukaBHil uCpodaap AUFHHANCH caam uuw-
Aaw ucpodAGPpuHL TAIWKHUA ITALH:

Py= Py, + Prox. (8.6)

Arap Mawuua ARMTaTeNb CHGATHAA CAJT MILJAIY PeXUMHAA HLIJA-
€8, ¥ X0/1a MALIMHAHUHT YUKUUI KJIEMMAJapHAa 3JeKTP KyBBAT
Kyhuaarura TeHr 6Yaanu;

Py = Po+ Ust,,
Gynnay caar vwaawaaru ucpodaap

Pa"‘Pw-le.o 8.7

liynpa xwuau6, caat uwJaawpary ucpodrapun Tawprbana
AHUKJAW MYMKHH,

Y3srapmac TOK Mamwmuajapuaa OKOpWAA alTHG yTHaAraH ucpod-
napAan TawxapH, xucobra oanw KuAuH Gyaran ucpodaap xaum
60p; 6y.nap HKyMJAACHra uyJFAMAAp MHCHA& YOpMa TOKAAD TabCH-

.
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puaa G6%naauran ucpodnap, TEHCNAWTHPYBUM TyTalIMANAPAATH
ucpodaap, narpyaxka 6epuaranna WHAYKUHAHKHT HOT@KHC TAKCHM-
JAanuwH Tydahan skops nyaatuaa Gyaaaurad ucpadaap, axop-
HHHT THIWIRIHCA Ty(afan acocnfi OKHMEHHT nY1bCALHSAAAHRILNAAH
KyT6 yuaukaapuaa 6ysasuran ucpod- b,

23ap Ba 6OWIKANap KRpaau. Kywumia  p=—-" ———

ucpogaap xarra GfFamaca Xawm, Je-

|
KHH @HHK XHCOGra OJIHII MYMKHH | P
6yamaran pmapaxana 6¥naan. llly- PP,
nuur yuyn TOCT 183—66 ra myso- N
MK, KOMNEHCALHMOH YYJAFAMCH3 Ma- A
IWHHANApA2 KYinuM4a Hepodaap kart-

TaAHCH redepatopaap yuyd ¢ofinain ¥ v"'p ok
KyBBaTHHUHI 19 Hra TeHr MHKAOp- | Ty ,l“"'& .
Aa €KW ABHraTeanap ydyw Gepuaa-
AUTaH KyeBaTHUHT 1% M MHKEOPHAR  g1.pacw. ¥Yarapuac 1ok Maim-
Ka6ys KHAHHAAH. KOMIEHCAUHMOH YyA- nacuna KYBRaTuH YarapTHpHwm
FaMJIH MallMHANapAa KYlHMua HC- AH2rpamMMace.
popaap.0,5% ra Tenr 2e6 osMHaaN.

¥Yarapmac Tok MawmmuHacujia 6yaaauran HCpOdaapHuHT Gapua
TypAapi KYBBATHM Y¥3rapTHpHm auarpammacuga (8.1- pacm) Kyp-
cartuaras,

8.2-§. ®ofnann nin K03 PHUHEHTH

ysrapuac TOK MalWHWHAaCHHHHT ¢OAnaan Hw KOIGPHUHENHTH
dofizann Kyeeat P, HUHT Tyaa KyBBaT P; ra nuc6atnaan uopar:

F
= fe,
=

IOKopuaa aftH6 YtHaram ucpodaapraru YMyMHA KyBBATHH
anugaab

Zp:Pnyn,+P“ex+ng+Psn+PH+pl( (88)

KyRAnaatn d¢opmyaanapHunr G6upu GyiiHua MALIHHAHHKET ¢. H, K.
HHH XHCOGaall MYMKHH: TE€HepaTop YuyH

P, Ui
=AU 8.9
TR ue Yo
ABHTaTeNL YUYH
™ r3 i =1 vr’ 8.10;

Onataa yarapMac TOK MaiUMHAaJMapHHHRT ¢. H. K. B KYBBaTH
100 xsm raua Gyarad MawuHanap yuyr 0,75 — 0,92 na KyssaTH
100 xem pan opTHK Gyaran mawunasap yuys 0,93 - 0,97 wu 1am-
kua 31afy. O. M. K. HHHT K¥pcaTnaray KnAMaTAapH MalHHAHHHT
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HOMHHaA uarpyaka OunaH uwnaranura TYFpu Keaagu. MawnHa-
HHMHT Harpyakacu yarapHiin OnaaH yHHHT (. H. K. B XaM y3ra-
paau., By Gornaunw ===/(/) rpapuk Guran ucdonanawaan (8.2-
pacm), Caar wmaaw PexUMHA3 MAWHHAHHHT ., U. K. H HOJTA

TeHr, uyHkn P, =0. Harpyaxa

o,/l, xynadrauaa ¢. u. k. 1acTaab Te3
OpTaau, CYHIpa 5ca CEKHHPOK Ki-

10 nanpd; HATPY3ka HOMHHAN KHAMa-
» _ TaHuHr 0,75 — 0,85 Kucmu Kaaap
d 6yaranaa ¢. K. K. Makcuman Kufi-

s -1 matura etaau. Harpyska sinana
j optranaa ¢. . K. KAMBAAH, UYHKH

40 O6ynnas sneKTp WCPOPAAPHIHT TOK
e T KBAAPATHTa NPONOPLUMOHAN PABHLI-
] na kynafiuwn ¢ofizasn KypsaTt-

0 HUHT KYmahuwuaay opTub KeTaiH.

a6 825 45 075 1 425 1/

Mucon, [lapaanen xVaratuman ¥a-
rapMac TOK BSJeKTpogBurateiura na0ip
Kyfinnaru Mabaymotaap Gepuarau: Ky-
aawam U = 220 g; HcTebMON KMAHHAAM-
ran ToK [y = 63,5 @ K¥arathw Tokm ! = 1,5 4, AKOphL 3aMKHPIAArY uyAFaMaap-
HUHF K3 PIIBANTH Zr.—O.QO ox, Mamynaaa 34 u§rkasrap numraaTHaran, Ma-
WNHA CAAT MIAATaHHAATA HCPOGAAD Py = Py, + Pyey = 906 6m G¥aca, q-f(l
rpadmruan Ky pHHr.

Euunnmu Ipaduk 1= /(1) ui Kypumra 3apypuil MabayMoTIapIM onum
YuYH Harpyaka TOKMHHHC TYDAW KuiimaTaapuzarn HcpodaapHH xucobnal yuxa-
MH3.

Houmunan razpyaxadazu ucpogaap;

K¥3FaTHII 3amwHpHiary 3aexTp ucpodaaph:

Py =Ul, =220.15= 330 am,
AIKOPb 3AIKHPHHHUNT 4YAFAMAaPHURAru 3aeKTp ucpodaapul
Py = ln.u D
Ly =1y — lx w635 — 1,5=62 a;
Drom Dl +a(75° = 6,)] = 02 (I + 0,004(75° — 20°)] = 0,245 ox;
Y xoaRna

8.2- pacM, 1 = AI) 6oFaauuuL.

6ynza

Pyy = 640 . 0,243 = 040 am;

9yTKaNap KOHTAKTHRAru 3JexTp Hcpodaapn; B[4 ufTkenap yuyn AlUg =2 6
(4.2- KajlBajra Kapaur).

Py = AUGJgy = 262 = 124 am;
Kjmwnmua nepodaap:
. 001/, = 0,01.638.220 = 140 am)
HOMMHAA narpyakama ncpodnrapuuur ymymui xyssatu:

Z‘,p = 506 + 330 4 940 + 124 + 140 e 2040 8m = 2,04 xom
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HOMHMHAN HATDY3KAXA am¥raTeaswnr §. . K. »

2 o0
Ul 220 - 63,5

Harpyaka toxunuur gadimarw 4, wuur 0,25; 05; 07" sa 1,25 Kucmu xanap
6% aranparn ucpodraprs pa nBuraTeanmur §. #. K. #HH xucofaal unKamua, Xu-
caGram HaTHanapu 8.1- xaxpanza KeATHPHAran.

p = 1 — = 0,855 &n 85,5%,

81-xanxnan

1 N'p,

}H— Ilﬂ PO. em Psu, 8m P 98, 8m Pll. 8m qu. sm :1-11 %
0,25 15,9 506 330 82 28.8 35 962 | 72,5
0,50 al8 56 330 270 60,0 70 1237 | 83,5
0,75 41,7 506 330 563 924 | 105 1596 | 85,0
1 63,5 506 330 800 1240 | 140 2040 | 85,6
1,25 79,5 506 330 1545 156,0 170 2712 | 845

Wynaan kefinn 7 = f(/) rpaduxnn Kypamms, Jenratens Harpy3kacna M-
Naralla YHRHT 3aHXKPHIA TOK HOJra sMac. Jyra TeHr OYaranauru yuyw n = f(/)
rpagnk koopavHaTanap GowHAAH YHr Tomoura fo/fy wwiimatra cypuaran Hyxra-
RKaH Gomuaalanu.

Canr wumtaw TokH:

Lo b P4 P 5064330
*“UuvT Uv T 2 T

Y xonza /off, = 3,8/63,5 = 0,06 6ynaau. 9= f(/) rpaduk 8.2- pacmaa raceup-
ABHTEH.

34,8 a,

10 - 390
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NKKUHYN BYApm
TPAHC®OPMATOP/JIAP

IX 608
TPAHCOOPMATOPAAPHUHT YUINJALI NPHHIMNHK BA TY3HIULIH

9.1-§. Acocuil TywyHuyanap

Vazapysuan moxnunz Gup (Bupramun) cucmemacunu Xapax-
mepucmurasapu Oowxaua 6yazav uxxurgu (UKKuramyst) cuc-
memaza alAarmupuws YLYH MYARCAANAHLAH CMAMUK SACKMPO-
Mazrumasuit annapam mpancopmamop oeturadu,

MINLNTCU
mpanC d;
MAaAHYLISY

nedc,
N

Mocsimupyfies
P!
'06

@!—0} l I l_j

{
@',I Jnexmp ysamul AUNURCY
) ————e——--—,———————

Moemesmonynea

9.1- pacm, Palion saexTp cTaHuMACHAaH 91eKTP GMARH TABMHHAAL CXEMacH.

Tpancdopmaropaap acocaH aneKTp 3HEPLHACHHK 3MEKTp CTaH-
UHSJApAAH CaHOaT XKOPXOHanapura yaaTtnd Gepuln cucmeManapuia
KYUYNaHHIDHK Y3rapTupull yuyyw uwaatanaau (9.1- pacm).

MabayMKkn 3/1eKTp SHEpruacu yaoK Macodanapra KOpH Kyu-
JaHHIIAA Y3aTHAAAH, MYHHHT YYyH JHHHAZA 3Heprius Hcpodaapu
aH4Ya KaMafaK.

Jlekun snektp renepatopaapHuHr GeBOCHTa UHKHWI KJIeMMaaa-
pyuAa ky4yadnHil opataa 20 k6 paH QLIMATaHJHUTHM Ca0abaH 3AEKTp

-
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y3aTHll AHHMACHHHHT Gow KucMufa kywafiTupyBuM Tpanchopma-
TOpaap YpHatMaagM, yaap ¥3rapysuaH TOKHHHT Ky4wJIaHHIUMHH
KepakaK KuAMaTrana KyuafTupu6 6epann. AnexTp ysaTHWl JAHHMA-
CHHUHT Y3VHAWFH Ba Y3aTMAaAWTaH KyBBaT KaHYaiMK katra 6ya-
ca, 6y KyuJaHHI XaM IyHYaJnK kaTTa 6yaumn xepax. Macanam,
taxmunan 103 mam xyesateu 1000 xm macodara ysats0 Gepuin
yuyh 500 K6 ra AKMH KydJaHHLl 3apyp.

DeKTpP 3HEPTUACH HCTELMOJUUJAD Opacnad TAKCHMJIAHALHTAH
AOfNapra nacafTHpyBul TPaHCHOPMATOpPAAp YPHATHIAAH: YJAap
KYyuJaHHWIHY Tanal KWJAMHAAATAH apaxarada, Macanan 6 x8raua
nacafiTupn6 GepalH Ba, HHXOAT, 3NEKTP 3HEPIrHACH HCTEBMOJ KHAH-
HAZAMCaH XOMAApAa KyuJanuil nacafTupyedn TpaHchopmaTopaap
BOCHMTacuAa sHa 127, 220 éxu 380 8 raua kamafiTnpuaaan sa 6esocu-
T4 KOPXOHA/NAaPHHHI HCTELMONUNIAPUTa XaMmaa Typap xo# 6nHOAa-
pura Gepuaaamu,

By acocuil MIAATHAMIL COXACHAAH TalKapH, TPancgopmatopnap
1YPAH XHJA 3MEKTP Kypuamanapaa (MCHTHIU, NalBaHAJAL KYpila-
Manapu Ba 60WIKanap), paiuo, aao0Ka, aBTOMATHKA KYPHAManapuaa
Ba xoxa3zoaapaa ¢ofigananuaann.

Tpancjopmatophap WWASTHANIL XoOHHra Kapab yMyMHA Mak-
camnap ydyH HIWAaInaaauran xyu rpancdopmatopaapy 6unan max-
cyc Kyu tpancopMaTopsaapura 6yJaMHaLH. Y MyMuUd Maytaanapaa
HIDAATHAQAUTAN Kyd TpaucpopMaToOpAapPUIaH 31E€KTP IHEPriaCuHH
y3aTHIl Ba TAKCHMJAI CHCTEManapuaa KywalTupysuu €KkH macafl-
TupyBuM Tpanchopmatop cudarnga pohaananunaam.

Maxcye 1paHcopmatoprapra Kyfluaaruaap: Maxcyc Makcan-
AapAa MHWNATHAAAUIAH Kyu Tpauncdopmatopaapi (neus TpaHc-
dopmaropaapu, TYrFpuaaruy  TpancopmatopaapH, nafipaHanaw
1panchopMaToOpaapH, paaHoTpaHchOpMaTopaap), aBTOTPaHCHOp-
Matopaap, Y/A4OB DA CHHOB TPiHCHOPMATOPAAPH, UACTOTAHM §3-
FapTHPHIL YYyH HIINATHNAAUraH TpaHchopmaTophap pa Goukanap
KHnpanu.

Tpanchopmatopaap 6up ¢alanu sa xyn dasaan 6¥aanu, xyn
dasann TpanchopmatTopaap opacuaa y4 gasaau tpancopmartoprap
3HT KN nwaatTuaazn,

Bynnan rawkapu, TpaHCHOpPMATOp UKKIL dyaAFamau (Xap
Kafich dasacuaa MkKuTa uvyaraM 6Gyaafu) Ba Kyn uyaraman
(xap xaitcu ¢pasacuna AKKNTafaH OPTHK uyaFam 6¥aaan) 6yanmu
MYMKHHN,

CoButuani ycyaura gapa6 tpaucdopmatoprap Mo#am (mofira
60THDHATAH) BA KYPYK (XaBo GMaH COBHTHJA3/MIAH) Tpancdopma-
TOpaapra 6y anHaAH.

JlekuH, TpauchOpPMATOPJAPHHHT THNJAAPH KYHa TypAH-TYMAH
O6yauwura KapaMacaaH, MINJALI NPHHUKHNK BA yJaapaa coaup 6yaa-
aurad puankasuit npoueccaap acocau 6Hp xuaanp. LUyHHHT yuyH
TPaHCcHOPMATOPHUHT HIINAIWHHY TPAliCHOPMATOPHHHT 8COCHA THMH
MHCOAHMAA KYpHG unKull A03HM; acocufl THN CHPATHAZ HKKH UYyA-
FaMAHW Kyu TpaHchopmatopn KaOya KuJnbrai,
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9.2-§. TpaHchOpMATOPHHHT HWINAW DPHHUMIH

TpautpopMaTOpHUHT Rwadul HPHHUMLAHGE GHD (Da3aaK UKKH
YyAFAMJH TpancGopMaTop MHCOANZA KYPHO UHKAMH3, YHHHT KOH-
CTPYKTHB cxemacH 9. 2- pacmzaa xearupuarad. By tpancopmatop
MarHAT YTK33ruy Ba YHTA ¥pairad MKKHTa uyJaFamgan Tapku6 ron-
ran. Yyaramaapaan 6upu U, kyunauuwan y3rapysuad Tox Manbad
" ra ynanaan; 6y uynram 6upaamsu uynram definnaau. Mxxuuun
YyJAFAMra HCTEBMOAUH 2, YNaHAAH, Oy YyAFaM UKKUAQM4U YYyAFEM
Aefinnaau,

)
T4 -
] . e
Y Y I Y 1%

9.2- pacm. Bup ¢asasu ukxku uyaraMan tpauchbopmarop:
8—KOHCTPYKTHE CXeMacH; J—NPHHUNOHAN CXEMAcH.

TpanchopMaTOpHHHT HLJALIK 3JEKTPOMATHHTABHA HHAYKUHS
Xoaucacura acocsnanrad. Bupaamum uyaraM ¥Ysrapynuan TOK MaH-
6aura yJsHrania 1y YyAFaMHURT §paMaaphaaw yarapyeuad Tok
yTaau, Oy TOK MArHuT YTKEArnW9aa YArapyBu8H MATHHTABHA OKHM
@ xocua xkunaan, By oxkuM MarHMT ¥Tkasruuna Tytawinb, Hkkaza
yyaraMia 9, 10. K, XOCHA KHJaxu: GupaaMyK 4yAFaMaa

31= —I’,_—;, (91)
HKKHN1aMYu ‘ly.ﬂFﬂM}lﬂ
ae
€y = — Wy a’ (9.2)

6ynaa ©, Ba w; — TpaHchOpMaTOPHHHT OHpIaMyM BA MKKHJIAMYH
YyJFaMASPHAATH YPaAMAAP COHM.

TpanchopMaTOp HKKHAAMYR 9YNFAMHHUHT YHKHII YUHTA HATPYa-
Ka 2, YNaHTaHAA 3. 10. K, €; TAbCUPKAA 11y YYJAFAM 38HKHPHAA TOK
1, naftno 6ynaan. ByHna HKKHAaMuM yyAFaMHHHT YHKHLI Yu/1apuia
Kyuaawuw U, xocua 6yaanH.

Kyuasitupyauu tpancdopmatopaapaa U, > U,, nacadTupysuu-
aapuna sca U, < U, 6Ynann,

(9.1) ra (9.2) dopmynanapaaH kY puHUG TYPUNTHKH, UyJFaMaa)p -
Aary ypamaap conura kapaG e, sa e, aap Gup-6upuaan papy Kuau-
wn MyMkuH. LLYHHHr yuyH ypamMAapHHHHI HHCO&TH KCpakJanya
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KWIuG 12i1aHr3H YyAFAMAdp HWJATRO, Ky4Januw.1ap uuc6aTi uc
taaranua 6yarau Tpancdopmatop Tafépaawl MYMKHH.

TpaHcdOPMaTOPHUHF IOKOPHPOK KYUNaHHLIAH T3PMOKKA YA3HTaH
uyaramn oxopu kydaaruw (IOK) d¢yaramu petiunaan; mactpoy
KYUNaHHUAR TADMOKKA YASHTAH YYAFaMH 5¢a nacm kysaarnu {T1K)
Yyaramu ReRuaany.

TpauchopMaTOpAapHUHT Kalkmapalr xoccacu 6op: G6uTTa Tpan-
chOpMATOPHHHT Vauaar KyuafiTRDYBYH cudaTtuaa xam, nacaATtu-
pypuu Tpanchopmatop cugatraa xaM Qofinananumw Mymkun, Jle-
KMH, 0AaTaa, TpauchOpMaTOPHUHT MyafiaH Baandacu 6yaaan: y €xu
Ky4yafiTHpyBUYH, 8kK nacaltTHpyBuu GyJaanu.

9. 3-§. TpauchopmMaTOpNapHUHF KOHCTPYKUHKSACH

9. 3- pacmaa yu ¢as3arH xyu TparChHOpMaTOPHHHHI TY3HAHIIH
Kkypcatuaran, TpaHChopMaTOPHHKI ACOCHI KHCMJAaDH YHHHT Mar-
HMT YTKa3ruuu 6u1aH yyAFaM-
aapunup. Tparchopmartop-
HWHr MarHuT YTKa3rHuW xa-
aunanrn 0,35 €xu 0,5 ma au
3/eKTPOTEXHUKABUN nyJaar
JIUCTIaPAAH TaRépaaHann.
WuFui ongnAaH TUCIIaPHHAT
WKKa1a TOMOHHTA NaK CYpPTHG,
Oup-GHPNAAH HIOAAUHA KH-
AHHaAH. Mardur §TKa3ruy-
HUHT O6YyHAa# KOHCTPYKUMACH
YHAa XOCHJA G§nannran yiop-
Ma TOKJADHYU 8HYyaruHa cycan-
THpHIIFA  HMKOK  Gepajm.
Marunr yrrasruunnsr  uyya-
raMaap ypaaran KuCMH CTep-
MeHn Aefuaann (9.4- pacm).
Crepxennap 6up- 6upu 6uaan
APMO BOCHTacHAa GHPUKKaH,

Maruur YTKa3rnUHHHT
KOHCTPYKIHACHT 2 KZpal TpaH-
chopMaToprap MKKM Typra:
CTep:KeHan 8a 6pOHAH TpaH-
chopmatopaapra G6FauHaRH.

4.3- pacy. TM-320/6 Tunugaru yu dasaam

TpanchopMaTopHHHT  CTep-
KEeHAH THOH SHT K¥n TapKan-
ran {9.4- pacm).

Bponau TtpancdopMaTop-
AQpPHUHT  MATHHT §TKa3rnum
Tapmokaanran  6¥au6 (9.5-
pacMm), yHAa 6MT18 CTEPXKEHB

rpancdopmaTop (kyesartn 320 xea, Kyu-
SNaHHI 6 x8)HMHI KOHCTPYKRHACH:

l—npuoueu); 2~ IOK uynraMuuERr XHpHIWE KAem-
s-TK wy.

MRcH; AraMHrHHE KUPRID RACMM CH; —

Mol KyAnm npaBiacu; §—M 1t caTxiHn kYocaTyBuH

kypcaTkny; 6 - MaR KydulWw npofixicy; 7-—KeHran-

THPrEY; §~MarvuT YTRAwHy; 9—TIK uyaramy; 10—

IOK ayarasu; Ji—wmodnd 7Y« npolxacy; 13—
uMofi Gaxn
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'BA YyJFaMaapnH KucMad énapuran (,6ponnafpuran®) sapmonap
6yaaau. Yy ¢dasaau TpaHCHOPMATOPIApAE Y4 CMEPHCEHAUL MATHUT
yTrasruu muwsmatuaand. Ulynaat MarHuT YTKA3THYHHHT KOHCTPYK-
unacH 9.6- pacmaa kypcarnaran; Gynna BepPTHKAN KORAawraH
yura cTepkeHb ¥3ap0 HKKHTA ApMO BOCHTaCHAa GOFJaHraH.
KaTtra Kyematau TpaHCQoOpMaTOpaapAd MArHUT YTKA3THYHUHT
KOHCTPYKUHACH OpoK-cmepxcenit Kuauranu (9.7- pacm); 6yHaa
3NEKTPOTeXHUKAaBUA NyaaT kYnpoK capdnaHca xaM, JexHH y Mmar-
HUT YTKasruunuHr Ganauanurnuu (Hse < H¢) pa, 61nHOGapHH,
TpaHCPOpPMATOPHHHT Xawm Oa-
Cmepweens Apmo JAHAJIUTUHH  KaMalTupulira
) - : HUMKOH Gepaan. By xoa vpau-
- - .

chopMaTOpHit AHFUITaH X04-
1a 6Hp KOIZAH HKKHHYH
JKOAra TAMHKWAA KaTTa axa-
MURITrA 3ra,
IRE Crepxenaapun apmo Gu-
iy J18H  OUDUKTHPHII  yCYJHKTa
Kapa6 MArHMT YTIKa3ruuaap
yuma-yu (9.8- pacm,a) ra Thp-
HOKAK (9.8- pacm,6) 6aaan.
Yuma-yy BUpHUKTHPUATAN
MArHHT YTKa3aruuaapna crep-
Kenaap Ba ApMoaap aJaoxi-
JAa-ajoxKja HUruaaam, cyur-
pa 2Ca MaXKaMJORUYH KHCMIAD
BOCHTAacHAa OGIHPHKTHPUIRAM.
Maruunt yrkasraununr 6yngafi
9.4- pacm. Bup dazanm Tpancdopmarop- KOHCTPYKUHACH UyJFaM.IapHH
HHHT CTepxeHb THNMaary Margdr Yikas- CTepXKeH apra YTKa3HIIHH
FHYH, QCOHAAWITHPBAK, uynKu Oy-

95 pacm bBup d¢aszasu tpancdopma-  9.6- pacu. Yu thazaan tpancopvatop-
TOpHHRT 6POHb THOKAArH MArHWT §T-  HMHF CTepAeHb THOMIATH Markur yr-
Ka3ruyn. Ka3T KuM.
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HUHT Y4YH I0KODH SPMOHM OJHLIHHHT Y3H K¥OA. JIEKHH MarkuT
YTKA3THY JHCTA3PH GHP-OMpHra THPHOKJEP BOCHTACHAR ,YCTMu-
yCT“ GHPHMKTHDPHJICA, CTepPKeHJap OHJAH APMOAAPHHHT TyTaluuw
»(on.mapu;za XaBO 3230DHHH MNHHUMAJ Jlapatara Ke/-THDUIL MYMXHH,
6y 3ca Marnut YTK#MIHYHRHT MAarHUTapuit KapiidAMIRIHH aH4a K8
mafiTupanu. Bynaas Ttamkapu, THDHOKAM GHDHUKTHDHAI 8H MarHUT
VTKA3arHYHKHT MEXaHMKAaBHA MYCTaXKaMJHTil yuma yu GHPHKTH

i,
R W 7/ vl
= ==l 2 _
E | ] » : 13 : g{
g e | I DN
25222222 2777 |

9.7- pacy. Bpoub-cTepmenny:
a—6up dalanm; 6—yu gasann TpauchopmaTopunrr MArHAT Yrias-
rHuaapi.

PHATaH MArHMT §1Ka3rHYHUKWAAH aHUA 10KOpH 6yaanu Byaapuuw
xammacn Coser HrTudokuna, acocan, TwpHOKAH GHPHKTHDHATAH
MaruuT YTkasrnuiap nWJaTHAHWWra ca6a6 6Yyas.u Marnut y
Ka3rHYHHHT AMCTAapM winuaka | Ba wakaanka 2 Jap BO«HTacKn
TOp1U6 KYHAunaaH, ynap JAHCTAAPAaH H3ONALKANNBYH wakba 3 8
Tpy6xa 4 nap GHNAR H3OAAURANAHTAH Baanu (9 0- pacwn).

Crepxennap X¥HAaJaHT KOCHMHHMHT 18K TPaKedhapmMaTop
HUKT, KyBpatura GOFauK 6¥namu (9.10- pacm): KHUHKPOK TPAaHCHOP
MaTopAapAa TYFpH TYpTOYpPUaK KeCHMAMN CTEPHEHAAP HILJIATHASIH.
{pTa Ba KatTa KYBBRATIH TPaHCHOPMATOPNAPAA KFHANAHT KECHMEK
MOFOHANK CTEPKEHJaP HWAaTRAGAH, TPAHCHOPMATODHURT KVEBAIN
KATTAJ4lTaH CapH MOFOHANap COHM XaM x¥n 6¥aamn. Crepxeunaap
KeCHMHMHYHT NOFOHAAu 6YAHIWKM YyAFaM MUKIATH [03313H AXUWIHPOK

g

98- pacm. Marunt §Trasruyrapun: 9.9- pacm. Maruutr ¥rkaarnu
a—yuMa-y4 KHIHG; 6 —THDHOKAW KuaKG AUCTAAPHHA 10pTHE TYPYBIH
Huruw, - IWAHABKAHKHT  W30NAUHACH.
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doldgasauunHy TABLMUHAAAAH, YYHKYH NOFOHAMH CTEDKEHHHUHT me
pumMerTpH afijaHara AKUHJAWAaIH,

Karra KyeBatai TpancopMaTopaapia COBHTHWHH SXIIKAAMU
Y49yH MarsuT YTKa3rHY nyJaTHHHUHT NaxeTJapH OpacHZa BEHTH/S-
UHOH KaHaanap KuawHagu {(9.11- pacwm).

9.10- pacm. CTepxennap ke-
CHMHUHUHI WAKAN8PH:
a—71yrpn typrOypuskan, d—
NOFOHAJN,

TpauncopmaToOpAapHRHT uyAFaMA&pU KanaBa Hn €xkH Koleab
KOFO3U GHJAH H3OJAUKANAHraH noupa €KK TYFpH TYpréypusk Kke-
CUMJM CHMJApAaH TaRépaaHanu,

IOKOpn B2 NaCT KyuNZHHILAK YYAFAMAGPHUET GHP-GHpUra HUCe
Gatan Kanaah »oNNalITAHIHTHIA BA YAaPHY CTEPKEHA ¥ pHATHAMIL
ycyaura Kapa6 uyaraMaap KOHUEHTPHK
Ba auckapuft (Hap6aTaaluKM6 KeJaJauraH)
6y.nanu.

KORueHTPHK uyAFaMJIap UHAHHApJAAP
wakauga scanaau {9.12-pacm) ma crep-
WeHJapJa KOHUSHTPHK KONNAITHPHAALN:
CTEPXEHNAH KEMPOK H3oAsUHA KHACA XaM

{F ) L

=l
Rulls

|
LI

[t
0.11- pacw  BeurtunsuuoH xananaw cTEpHen-
nap:
a—JuCT TeKucJurura Mapaatena Kaiaaiap, 9.12- pacy. Ustannap wmax-
O—auCT TEKHCAMINCA DNepnenfinkynsp Ka. aujaars MKy KaTaaman [1K
Hannap. uy IFaMy

6Yaanuran TK yyaramn crepxeHra sxue XoAAaIWTHPHAALM, CYHT-
pa KapTOH €KH KOFO3/]1aH XHJAHHTAH H3cAAUHS KaTJaMM KeJalH Ba
cyurpa IOK uyaramu xofinamanu (9.4- pacMra Kapawr).

Iuckapufl uyynramaapra auckenmon raatak (I1K sa IOK) aap
CTepxeH/Japaa HapOaTAaWuG6 KeJaauran TapTH6aa X oRAamMTHPH.IE -
AH. [IuCKaBuA wynramaap Taf€piam KOHUEHTPUK UyJEamaap rtafi-
fpaawra xaparanaa K¥n mexuar Tanal KHi84W Ba MeXAHUKaBAH
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MycTaxxaMaurn xaM Rampok 6§aeau. Lynunr yuyn tpancdopma-
TOPAapAa KYNPOK KOHUEHTPHK UYAFAMAED HILIATHAALK,

Mofinn TpancdopmaTopaapas uyaArFaM/aap YTKa3WJAraH MarHaT
§Tkasrny TpaHcdopMaTOp MOAH TYAAMPUATEH GaKKa XORNAWITAPH.
7anu, MO uyaFamaap 6uaaH MarHUT YTKa3ruyuu oenb §Tub, ysiap-
03H HCCHKJHMKHK ON8AR Pa OaKHHHI AEBOPJApH XaMA8 DPaxHATOp
1py6anapu OpKaIR TeBapak-aTpodaal u MyxuTra TapKaraiu, bynnas

9.13- pacm. Xano ypu8 co-

BHTHIAAWraH pagnatap Gax;

I—Kyw Tpy6ann DamuaTop;
2— BEHTHJIATOD,

TawWKapn, MOAHHET GYJIUIIK 1OKODH BOABLTAH TPAHC@OPMaToOpaap-
HHHT AHYa HUIOHYAN KWJ8WHHK T&'bMHHAEZHAM, YYHKH MOAHHHT
3JEKTP TaLCHPHTE YHAAMINANIH XaBOHHKHAAH AHYATHHA 0KOpH 6F-
Jaju.

BakHUHT GOBMTHJGAHTAH [038CHHR OQIUMDHII YuyH TpySaau
Gaxaap umtaTrAaau. CORNTHIUHH AHANA KYQaATHPHLI YUYH paxua-
T0pAd GakAap HILAATHAAAM, YJAEPRS PAAKATOPA4p X8BO mydaaus
Ayau Gusad cobutdaann (9.13- pacm), Temnepatypa Jarapranna
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MOR XaXMHHHHT YSrapHIIMHH KOMNEHCAUMS KKNHUIY, WIYHHHIACK,
TpaHchopmaTop MOAHHY X3BO TALCHPUAA OKCHAMAHHILHK BA HaMJa-
HHIKAAH CAKAALI YYyH Ky4/Aanull 6 x4 nan joKopu 6¥arangs Kye-
pate 50 xsa AaH OPTHK 6YATaH TpaucdOpMATOPI2PAa KeHraf rup-
ryy pmaatanagy. Kenraitupruy Gak KONKOFMFa VphaTuaray na
fakka TYTalITHPHATaH HUAWHAP MWaxauAarn uauwaup, Temnepa-
Typa y3raprania Mofi CaTXu xamma BaKT Mofi Guaan Tyaub Typa-
Antan 6akna amac, 6anKkH atmocdepara TyTallFan KeHrafTHpruuna
y3rapu6 Ttypaau.

TpancopmaTOpAapHHHT NILAGIWH XAPa&HHAA yAepad LUKHAAAT-
JH paBRAA [a3 a¥panub wuKanuran XxoAaucanap coaup Gyauuy
MyMKHH, Oy 3ca GAKHHHT HYHAA GOCUMHUKT aHya OpTUwWUra cabad
6ynann. Wy ca6a6au Gaknap IWHKACTAAHMUWIHHHHT ONZHHH OAMLI
yuyH XyssaTh 1000 xea xamia yunau optux 6yaran 1panchopma-
TOPAapAA bax KONKOFHTA ¥ pHATHIAIMTaH Ta3 YUK TPYOack 6y Aanu.
TpyGanuur nacTku yun 68KKa Ty TalUTHPUNA A, IOKOPHTH YHH 3CA LUK-
wa AuCK Maxkamaanras Gaareu 6unax ryraananann. Bocum Gax yuyu
xandena fapaxanay opTHG KeTraniaa WwHa AHCK €puaalM Ba ras-
Aap TAWKAapHra YHKHO KeTajgi.

PTa Ba KaTTa KyBBAaTJM TPanC(popmaToprapaa 2as pesecu yp-
natunann. Tpanchopmartop xpamnit WHKaCTAaHNHG, KYN ras axpa-
Au0 Y¥KKanXa (MacaNaH, uyAFAMAADHNKT $paMaapH OpacHAa KHCKA
TyTaWwyB Gyaranna) raa pesecH WILIA TYIAAH Ba BKJAOYaTeas
6OWKaPHI 3aHXKHPHHUHT KOHTAKTAApHKH TyTaluThpaau. Hatukaza
TPaHCPOPMATOP TAPMOKNAH Y3HAAIH,

UyJAFamaapHHHT y4Japu 6akJaH YHKHII H30JATOPJAAPH BOCK-
TaCHaa YHKapu6 XYAnnaau: H30AATOPAAP, KYNHHYA, YHHHHLAH fAca-
Jaan a 6ak KONKOFHra YpHATHATaH GyJauu.

Tpanchopmaropnapiaa KyRHmaruaap KYpcatunras xagranua
6ynanu:

1) TpauchopMaTOPHHHT KHJAOBOALT-aMNepJaap XHUCOOHAATH HO-
MHHA/1 KYBBATH;

2) BOALT &KH KMJOBOABT XHCOOHIATH JIMHHA KYYJaHHLIH;

3) HOMHMHAN XYBRATAATH JHHUR TOKNADY;

4) wacrota; '

5) daaanap conu;

6) uynramaapHH yJaaur ¢cXxeMacH Ba [Pynnacu;

7) KHCKA TYTAIYB KYyuYJaHHIIH;

8) coBuTHAUW yCyaw;

9) HIaaW pexHMH: Y30K BAKT €KW KHUCKA BAKT MILMALIN.

2Kaasanuaga OynapAaH TaukapH, tTpanchopmaTtopHu Tafiépaa-
ras sason, TPancHOPMATODHHHT OFUPIMIH BAa 38BOARA K§fiuarau
HOMepH XaM Kjpcatuiraw 6jaanu,
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X 606
TPAHCOOPMATOP M1l NPOLECCHHUHT ®H3UKABHI ACOCIAPH

10.1- §. JdacinaOku Mmyaoxasanap
.

Ywo6y 606aa yMyMHi MaKcandapaa HILAATHAAAUTAH KYY TPAHC-
(opMaTOpAApUHKHT, AbHH ¥3rapMac yactoTana yarapysBuaH TOK
Kyu/JaWHIMHY §3rapTHpHIura My/axansasras Tpancdopmaropaap
Hw npoiueccHuudr ¢uankasuii acocnapu 6aéH knaweraw, DByHia
nactaaé TpanchopMaTOpAapHHHT HW npouecc Gup Gasaan TpaHc-
dopmaTop MMCOAHDA K§pu6 uukuaanu, cynrpa sca yu d¢asaan
TpancopMaTOPAAPHHHT  HULNAWHKIATH  §3uTa XOC XYCyCHATAapH
6aén kuaunaan. Hyun taskunaab YTHwl kepakku, 6up dazanu
Ba yu ¢asaau TpaHchOpMaTopaap HIU TPOLECCHHUHT acoCAdpH MO+
XMATH Kuxatuaan 6Gup-OGupunan ¢apk Kuamaban., AMMO Kalyn
Kuauuran Oy Tapru6 macananu 6a€H KWIMWHHW 3H4Ya OCOHJALITH-
paau.

10.2- §. dnexTp OPHTYRUH KyulNap TeHrjamacy

TpanchopMaTOPHUHT MATHHT YTKA3rHunaa acoCHf Marnurapuil’
okuM & @, Xamiaa w, YyAFaMJapHUHT ¥pamnapn GuaaH Haawran
6yaaan (10.1- pacm), wy Ttydafiau yaapua s. !0, K. xocua 6y-
JAanu:

adp ad
€6 = —w, —; eg=wy —
s - et ] LIy
/¢¢.
) Ny
s
r—it e,
R
! <.
~ THHL '
10 et H‘n
.1- pacy. Counanur mar- 1 \&
auTaBuii OKUMAAPH XaKH- N a———t ,
Jaru TYWYyH4Yara Houp.

Maruurasufi OKuM O BAKTHHHT CHHYCOHAAA QYHKUMACH, ADHH
¢ = g sin o
ne6 dapas Kuaaitank, 6yHna Draxe — OKUMHUHT MaKCHMan KHAMa-
™. Y Xoaaa 110.]1 udonaum 8. 10, K. e, uunr dQopmyaacura Ky-
fiud, aAnpdepeninaaaanca, ywlY reHrnaMa OAHHALH:

e, = — 0w, Pu cos wf (10.2)
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JlekuH

COs of == — s{n (mt— 3)
\ 2

6¥arann yuyn .

e, = 0w, Py sln(mt—- %) (10.3)
Wyxra yxwam .
2, = oW, P sin (wt - -;-). {10.4)
Onuuran (10.3) Ba (10.4) dopmyaanapaan ¢, ea e, . 10. K. aap
oxkuM & nan g 6ypyaKKa KEUHKHINH KYPUHHO Typuntd, 3. 0. K.
€, HUHT MaKcuMan gufiMatu Xy®uparura temr:

Euum«: = mwg(bmxc. (10.5)

E| vaxe Xubmatnn}/ 2 ra 6yan6 »pa yura o =2xf Hp Kyiub,
9.10.K. &, HHHT mascup smyeuy Kuhmatd GopMyaacHHH oJaaMU3:

£)une
E, = '}'L/!é_- i,%'wlf(pmxc = 4,4 wf Dyuxc (10.6)

G6yuna &,.. Bebeprapna, £, sca soanTaapaa udoaanauran,
Xynauw myHra yxmain MKKHASMUH 9. 10. K, YUyH

E, =444 Wy f(bmxc (107)

IOKopy KyuneHHI Yy FAMUZArH 9. 0. K. HUHT NACT KYUY/JeHMII
YYJAFAMHAATH 9, 10.K. ra HHCOATH mpancgopuayun kosdguluenmn
nefinaaim:

K=£
£,

£, ma £, 9. 0. k. nap Vpunra yaapauur (10.6) sa (10.7)dop-
MyJaajapaara KuhMmarrapuuad x¥fcak, xyfuparuua 6¢aanu:

Kebum (10.8)
E w
1/, Ba /; Toxnap TpanchopmaTop uyaramAapuaa, acocufi oxum P
DaH TAIKADH, CO%uAuUlL MAZRUMABUL OKLsAQPU (‘Dc, pa D)
HH XOCHJA KHAajH,

By oxuMaapaau xap Oupn (akaT §3 uUyAFaAMHHHHT ¥pamaapy
GuaaH MA2INAAH BA YHAA COYMAHI 3. 10, K. JapH OupiaMuu yyia-
FaMaa €., HKKHJAaMyn YyJFaMAa 3¢a g Xocua kuasaw. Ly 3,
0. K. JapHHHI TabCUP 3TyBuH KH#AMATAAPH 4YJFAMJaPRArd Ter.ui-
JW TOKJ3pra nponopu1oOHaLup:

—Ey = 1/xy
—Eq = 13)x,, (10.9)

6ynna x; Ba X, GHPNGMUM BA MKKHAGMYY YYJAFAMAZPRUET COYH.
AU HEAYKTHB KAapUUAHKAADH, 0.
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.

(10.9) udonanapaarid MHHYC MUIOPAAAD COYUHAMM 3. 0. K. a8+
PHHMHT peaKTHE XapakTep.H 3KanJHTHHH GHAANPAAM,

Illynna® guaub, TpancdopMaTOpHUHT Xap KaflcH uyaramuAa
acocHft a. 10. K. Ba COMMJAMW 3. 10. K. JapH MHAYKUMAJAHALH.

TpancopmaTop uyaraMmaapuaaru Wy 3, K. K. JAPHHHT Tah-
CHPUHH KYpH6 uMKaMu3,

Bupnamuu uyarampaar# 3. 10, k. £; Y3uHAYKUHA B. 10. K. ¥
Aup, Wy caGabau y Gupaamuu Kyunanuw U, ra Kapwu fyuaarau,
AbHM Y 6uNaH Kapama-KapwH ¢asaga G6¥aagu. Ly MynocaGat
Ounan GupaaMyd YyaraM YYYH 9. 0. K. TeHrJaaMacH XyfAuaarua
K¥puuninaa 6yaaau:

U,—(—E,)-i— (— Ecl)'*'/l"l
8xu ] . )
Uy = (= E)) + Ljxy+ Iy (10.10)

l,r, KYnadT™a Oupaamuu wysramoa KY4AQHUUNUNZ aQKmMus my-
wuure Kypeatasn.

110.10) udoaa 3. 10. K. JAPHHHT MYyBO3aHAT TeHTJaMack OG-
Au6, wyrra MyeBopuK Kyuaawnw U, Teckapy TaLCHp STYBUM
3,10, K. J1ap ARFHHANCH GWJIaH MYRO3aHATAALLAAH.

Oxatna /y/x, Ba /,r, KyuyJawumgaap KnAMaTaapH KarTa 3Mac,
WYHHHT yuyr Tparcgopmaropra Gepnaran kyuaaruw U 3. 0.k,
E, 6unan MyBO3aHaTJallafid Aecak, KaTTa XaTo KHamaran G6yaa-
MHS, . .

U= (— E,).

MUKkknaaMuu uyaraMina &nux SQHXHD TOKH /; 3. 0. K.
E, uuir gKufimatura Gorauy Gynanm; 6y . 10. K. HHHT KyD KHCMHU
MKKHJA8MYM 4YyJFAMHUHT YHKHUI KJAeMmManapuga kyuaawuw U;=
= Iy - Z4 X0cua Kuauwra capdaanann.

3. 10. K. E; HUHT {OJATaH KUCMH COYHJHLI 8, 10. K. GHJIAH MK~
KHA2MYH YYAFaMAA KYYNAHWIWHHHT AKTHB TYWHLIH Lr, uu koM-
neHcauuaaamra keraau. lllynaa guan6, MKKHAAMYR SAHKHD YUYK
5. 10, K. TEHIrJIaMacu:

Ey= U+ (= Ee, )+ Lry

éKH . i ) )
Uy = Ey — hixy— Irs (10.11)

10.3-§ MarHuTIOBYK Kyujap TeHrJaaMacH

Tpancopmatop caat uwaaw pexumuna (10.2- pacM, a), AnHn
YHHHI GupAaMum yyaraMue Kaemmanapura UJ; kyunasunm Gepuna-
rai, MKKHJAAMUYH YyAFaMH 9ca ysuarah (/, = 0) ze6 ¢apas guaai-
AHK.

Bynaaf wapoutaa Oupaamuu yyaFamAaru Tok /, caam uut-
araw moxu Aefinaany Ly TOX ByXyAra KEATHPraH MarHUTJOBYM
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KydY iyw, TpancdODPMATOPHUHT MATHUT YTKASTMYMAS MaKCHMAN
KHAMATH KyAuaard wdoIaaaH AHUKAAHAZMTAH acOCHHA MarsuTapuii
OKHM XOCHJ KHJAAAR:

Do = 22V 2. (10.12)

OyHia Ry —- MATHUT YTKASrHYHMHT MATHHTABHA KapIUIH/MIH.

Wkxunamuu uyaram narpyaka Z,ra yaasiranga (10.2- pacM, 6)
ynaa Tok /, naino 6y.naxu., ByHza Gupaamuu uyaFamaars TOK
Kufimaty /; raya kynasau,

) o ¢ d ;
W= b0 L = |k

U f,uth; Us & I“’v‘? 1wy | oo
— " —ll =

10.2- pacu, Bup tazanw TpakcGoPMATOD €2AT BIIAAMT DENH-
Muza (@) Ba Harpyaxa pexumHAaa {6).

Aupu okuM Ppae MKKATA M. K. lyw, Ba lyw, Aap TabCHpUAA
Xocua 6Vaanu:
llw1+lgw9 r>)
D.... V. (10.13)
Jexnn oxuM Py, HUHT KuAMaTHRU (10.6) udonanau xaM rto-
MU MYMKHH:
¢ _&

= U
Maxe 4.44 wlf
ékn U, = (— E.) SKansuriay 3BTHOOPra 0ACaK,

U
.4 E {
P, Ryrew 110,14)
(10.14) ndonaaan xypuuu6 typuntuku, acocuit oxum D,

TPAHCYPCPMATOPHHHT HArpYaKacHTa GOFAHK 3MAcC, YYHKHM KyuyAdnpul
U, Tpancopmatopra xap Kanua Harpysia yAawrawna xam yarap
Macnar Konasu. By xyaoca (10.12) Ba (10.13) udosarapun tewr-
JAITHPHIITA HMKOH Gepaaun:

l'%. V2= hw, ;"),..; V3 (10.15)

éxn
lhw, =)o+ /,m,

6y epaa iow,—Tpch¢0pMarop;(ul!r MarHMT YTKA3rH4YMRA aco
CHA MarHUTasuA OKMM XOCHA KRAHW yYyH 3apypuil
MarHuT/IQBYM KY4,
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(10.15) ndona mparncopmamopritRe MAIHUM A0S KyLaapu
.menzaamacuanp. By TeHrnamagan kypunn6 TypuNTHKH, 6Hpramuu
1w, Ba ukkuaamuu lyw, UyAFaMaap MarHUTAORMH KyuJaapH (/ w,
pa /,wy nap) HHHC AHFUHAMCH Y3rapMac KaTTANHK—CAAT Hiuaall-
IaTH MAarHUTAOBYR Ky4 /@, Ta TeHr,

TeHrnuKHKHC MKKATa KHCMUHM @, Ta 6¥anb, ywmly ndonanu
X0CHA KHJaMu3:

YA
w,
8Ku . ..

L1 =1, (10.16)
6ynaa I = 1,0, 'w, — GUpaMuH wyFAMHEHT §paMaap COHMTa KeJ-
THPH/ITaH HKKIJIaMYH TOK, AbHH MKKUANAMUHM yynFaMia TOK [/, KaH-
nall M. K. Y0CKA xuaca, Oy TOK xaM Ypamaap cowu @, OyAran
yyAFaMaa wyHaad M, K. Xocua xuaaan (l.w, = L,w,).

(10.16) nas TpaHCHOPMATOPHHHT TOKJAP TeHraaMmacH JAefinaa-
ANTaH Ky&unarn HQOJaHM XOCHA KUJIaMH3;

fy=1,4(~1). (10.17)
By Tenrnamanzan xYpuHHG TypwnTHKH, OGHpJAAMUH TOKHH HKKMTA
TAIIKKA STYBYHHNHT AWFHHANCH Ne6 Kapal MyMKHH: YJaapjaau Gu-
pH ({0) ACOCMA MarHMTaEnfl OKUM XOCHA KHAAAH, HKKHUHYHCH
(-~ 1) 3C2 MKKHAAMYH TOKHHMHT MaCHUICH3N0BYH TALCHPHHH KOM-
neucaynaaafigu.

Byun ¢u3ankasnit KuxaTaaH KyAHAArMYa TYWYHTHPHIL MyM-
KHH.

Mkxunamun uyaram 3. 0. K. ¥ Y3apOMHAYKUMA 3, 10. K. B
O6y/TaHAMIH YYYH Harpyaka yJaHraifa uly 3, 0. K. XOCHJT KHJI-
raH TOK /,, Jlenu Koupacura mymodwux, TpauchopMaTOpHHHr Mar-
HUT YTKA3rnyura MarHHTCH3JOBYH TABLCHP k¥pcataad. Bolwkaua
afiTranga, Tox /, 6WpAaMUY YYJAFAMEHBT M. K. M /ow, ra Kapuwmu
AyHaaran M. k. l,w, BU XOCHJ KHJAAAH.

JlekHn Maruut $TKA3rHuga acocHi MATHMTAsHA OKHM aManza
yarapmacauruua KOATanauru cafaGaH MKKuAaMuu TOKHHHT Mar-
HUTCH3JI0BYH TaBCHPH GHPJAMYH TOKHUHI KHAMATHHK [ raua OwH-
pany; 6y TOKHuur KuAMatu Tok /y maH (— /3) XuAMAT KaRep,4Buy
MKKHJAMUYH TOKHWNT MATHUTCH3NORYH TABCHDH

la, =l w, + hw,= low, 4+ (— ]2)‘101 + Lw, = oWy
HH KOMMeHCauws KMJAHUITA 3apypHA Napaxana xatra Gyaagu.

[Uynna#t kuau6, TpauchOpMAaTOPHHHL WKKHAAMYM SaHKHPHAA
TOK KUAMAaTWHHHI X8D Kanjaafd y3rapuwu OGHpJAaMuM TOKHHHT Te-
rHilaHYa y3rapuwura 04ub xenaiu.

TpauchopmaTOPHHHT MAarHUT YTKAICMYHAS DYAITHHHT §Ta Mar-
IMTJAHH WK HATHKACHAA THCTepe3uc Ba yopMma Tokxaap 1ydaiiau
SHEPTUAHUHT MarHWTaBHA ucpodnapd ByxyAra kKeaaih. Kyenat-
HUHT 6y Hcpodnapu calr uumAall TOKHHKHT AKTHUB TALIKNA aryae
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UHCra 3KBHRAAeHT 6YAaan. EuHobapur, CanAT HWAAW TOKUHUHT
acocuR MarHnTaEMR OKHM XOCHA KHAYBUH DeakTHR TALWKHMA 3TyB-
uncu /op Gunan GMp KaTOpa aKTHB TAaWIKMA 3TYBYMCH [o; XaMm
6ynazmu:

Ly =V P+ 1% (10.18)

Onaraa, akTum TAWKHA 3TYBYN Jo, TOX /, uuur 10 npouentH-
AdH owMadaH Ba wy ca6a6an 6y TOKHHHT KMAMAaTWra Xyza o3
Tavcup 9rand. 10.3- pacMaa  BekTOp

b ; AMarpamMMa KeaTHPUACAH, YHIA CAAT HU-
~ ‘ra Jaw TOKHHWHT B& YHUHT TalUKHJA STYB-
Inp Fuoxe . UHNAPMHUHT BEKTOpJapH K¥pCaTHarad.

Acocnft Maruutapuf oxum Pyse BexTO-

pn ¢asa 6yfinua canr HwAAIL TOKHM [

E, JaH opKaga xohdagurad & 6ypuak maz-

rumaduli ucpogdrap 6ypuarun aefAunranu.

£ Cant piiant TOKMEHUHT aKTHB TAUIKHJ

. _ BTyBYHCH [y, HHHT OPTHIUH, I'BHH Mmar-

,1‘?,',?“ p?,i,“f;,,((,:,?,“;ﬁﬂlfa;fa HHT YTKa3ruyaa MarsuTaeuii mcpodaap-

8% PaTVLI. HUHr kynaduwn Ounay 6y Oypuak xam
KarTanalwKwuHY nafiKaw KMAUH 3Mac,

Karra pa ypra KyBBarak TpancpopmaTopiapina CaiAt uwAaL

TOKHHMHT KHAMATH GHPAAMUK HOMMHAN TOKHMHT Teruwauya 2—10

NPOUEHTHHH TAIKuJ STaau. LLIYHHHF YUuyH HOMHHAAra SAKHE HATe

pyaxena Tok [y wuur gufimatuun (10.16) swTUGOpra oaMacak, ky-

Augaruuya €3l MyMKHH:

[i=—-1%
w,
EKH .
1. %
h o (10.19)

ABbHH TPAHC(OPMATOPHHHET YyJFEMAEpHAArH TOKAAp WY UYAFaM-
JaDHUHT ypamaap COHMra TeCKapH NpONOPUHOHAAAMP: Ypamanaap
COHM w8M O¥araH uyaFaMaa TOK KuiimMaTH kaTtra OyJaldH Ba aK-
cuHya. XyAAW aHA WYHHHT YuyH XaM nacT KyuJaaHWll 4yJfamaa-
PH ¥pamaap COHH Kyn GYAraH I0KOPH KYUJaHHIU YyJAFaMaapura
Kaparanaa KeCMMH KaTTapok CHMMAaH TafdpJaaHann.

10.4-§. Keatupuaran rtpancdopmarop

Tpaucdopmarop OupaaMuu YYAFAMHHHHT NADaMETPRAPH YMY-
MH#t X0/112 HKKHJAAMYH UYyAFraM apaMeTpaapriaH ¢bapK Kuaagu. by
dapx TpaHchopmauus kospduuMenTH KaTra 6¥aranaa, akHukca,
AKKOA ce3unanu; 6y Xoa xucobaglWwnapHH Ba afHHKCA, BeKTOp
AUarpaMManap Kypullun KufinujaluTHpaaM, YyHKkH 6yHlia 6HpazM-
YU YYAFAM 3NEKTP KATTaAHKJAADHUHHUHI BeKTOPAADH Y3VHAHIH KH=
XaTaaM HKyuWAaMyYM YYJAFAMHMHD XyAOM WwyHgalk EeKTOpaapH y3yHe-
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AUrufan aHya dbapyx xuaand. AAT™HG Yruaren 6y xubisnynanxnap
TpanchOpMATOPHHHT 64pYa NapaMeTPAAPHHH Y paMAAPHUHT GHP XuA
COHMra, oaaraa, 6upaaMun YyAFaMHHHE YpaMaap COMM W, ra Kej-
THpUID #¥an Guaan Gaprapad stuaapu. Ly makcamaa Hkxuaamuu
UYJIFAMHHUHI 6ap4a mapaMmeTpaapH ypamaap COHu o, ra kafita xu-
cobaanann,

lyHnait kuau6, Tpancopmauuanaw kosdduuuentn A==
w

2

6¥aran pean Tpancopmatop ypuura K = ;:'—, =1 au 3KBHUBAJEHT
4

TpauchopMaTop 0AHHAAH, .Bynaa w, = w,. Byuaa# Tpancgopmatop
Keamupuszan mpancgopmamop pefinnaan. Jlexun. Tpancopma-
TOp napaMeTphaprHn OGyHNall KeATHPHI? YHUHT 9SHepPreTHKaBui
KYpCcaTKUynapura TabCHP 3TMAC/AHCH Kepak: KeATHPHATAH TpaHc-
$hOopMaTOPHHKr 6apuya KyBBATNAPH BAa MKKMAAMYH UY/JFaMu fapa-
METPAAPHHBHT $AIaBHA CHAKHUINAADH pean TpaHchopMaTopaaruaek
KOAHWH JIO3HM.

Macanan, pean TpaucdopMaTOp HKKHAAMYH YYNFAMUHUHET 31€KT-
pomarHuTaBufi KysBaTH E,/, keaTHpuAraH TpancopMaTop HKKH-
JaMUH YYAFAMHHHMHT 9NEKTPOMarHUTABMA KyppaTtura TeHr 6¥amwmn
sapyp:

Ezlg = E;I;. (10.20)

KeATHPMATaN HKKMAGMYN TOKHHHT KufiMaTh /| = !2:;:4‘ nw (10.20)

1

ra Ky#uG, KeATHDHATAH HKKHAAMUH 8. 10. K, GopMYJaCHHH XOCHA
KH1aMH3;

b _htp
E,_I; E,,_IW?E,_I':‘,M2 (10.21)
HMxkuaamMun 4yNPAMHUHT KEATHPHALBH KYUJAAHBINK XaM XyAan
wy AYa O6uNaH aHHK/IAHAAM:
Uzlz = U;[;
6yaranu yuyH
U =U%, (10.22)
Wy

Mixunamyy uynFaMHHHD aKTHB KapiUW/JHTHAACH HCPOQ/aPHUKHT
TEHTAWK 1BapTHAAH KyAraard GOPMYAaHH 0AaMu3:
Igrz = ];2’.;‘
Keatupuaran aKTHB KapWMAMKHHM anuKAafMaa;
R \2 2 ] 2
r2=l'2/£3\ nr, ,-,) (El’ -r’(';.) (10-23)
(IJ) I} ‘e, w/)

MkxuaaMan uy FaMuHHT KeATHPUATEH WIAYKTHB COUHAHII Kap-
WHAUTK PEAKTHB KyBBATAADHMHT TEHTWX WAPTHRAH AHHUKNAHAAMN:
12x, = 1l3x,,

GyHIaH
[} w,\3
%, =x2(—*), (10.24)
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TpancopMaTOp HXKHAAMYM 9YNFAMHHHEHT KEATHPHATAH T§Ja
KapuHAUru:

zi=rh e = (2 (nt ) = Za(3). (10.25)

HMkkunamun 4y iraMHMHT YHKMLI KNeMMaJapura yJaHran Harpya-
KaHWHD KeATHPHATAH T§Aa KapwuauTund Z, ra yxmamanry (10.25)
KaH QHHKJIAAMHU3:

Z' =z, (%)f (10.26)

2

Keatupuaran Ttpancgopmarop YYyH 3. K. K. Aap Ba TOKJap-
HUHT TEeHTAamanapu KyHuaaru Kypunumaa 6yaamu:

Uy = (— E) - 1,2, = (= E) + Lyxy + L7y
U,=E,-12,=E,=Nix,—Ir, (10.27)
/I = lo + (—l;)-

10.5-§ TpaHchOpMATOPHHHT aJAMalWIUpPUATAH
3N€KTp cXemacH

DAeKTPOMaruuTaBHit NPOLECCAAPHH TEKIWIHPHILHK BA TpaHCdOp-
MaTOpP/JapHU XHCOOJALINN OCOHAZITHPARAT2H BOCHTANADAAH AHA
6upn KeamupuAan MPANCPHOPMAMOPHIUHE QAMAUMUPUAZAN

_r—f ——‘ -
U I{IL, £ T " |T|-,l

:J,_IW‘ 'm_:}_
T 7; 'A."u[o .
U A
' ! [z;

10.4- pacm. Kearupnaran tpaticopmatop:
4—3KBWBAACHT CXEMACH; O—aiMAWITHPHLI CXeMacH.

saekmp cxemacudan dofigarannmanp, 6y cxemana 3aHKHUPASD
OPACHAATH M3rra1eBui 6GOFAANHKW 3aekT1p GoFaanKiy Gu/laH a/Mall-
Tuparan 6yaann.

10.4- pacM, @ 13 KeaTHpHAran TpancpopMaropHuHr 3KBHBA- l L
qenT CXemacH kypcatuarad, yHAa r Ba X KapWHANKAAGp LWAPTJIH
DEBHWIRA TETHIAN QYAraMAapaad YMKapuanb, yaapra Kerma-Kev
yaauran, 104 § Aa wy #Hapca aHHKJAHTaH 2AUKHM, KENTHPHJraH
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rpanchopmaropra K =1 6¥aaau, wWyHnHr yuyys 6y TpaHcdopma-
TOpAa GHPAZMYH BA MKKHMIAMUH 3. 10. K. Jap ¥3apo TeHr (E,=E)
[y ca6a6am A Ba @ HyKTaJapHHHT, WYHWH[JEK, KEATHDHAraH
Tpancdopmatopaary X Ba X HYKTaNapHUHT NMOTEHLMAANAPH GHP
Xua 6ynaan; 6y X0 KeATHPHJIrAH TPAHCHOPMATOPHUHT 3AMALITH-
puaran T-cumon cxemacuum (10.4- pacM, 6) 0au6, k§pcaTHATan
HYKTaJApHH 3/MeKTP MHXATAAH TyTaWITHPHIUTa UMKOH Gepaau. By
CX€MA KeNTHPHJraH TPAHCHODMATOPHMHT 3. (0. K. Ba TOKJap
Tenraamacuun (10.27) XaHoaTAaHTHpaaK XaMaa yuTa OX06UaHUHY
HuFdBAMCHAaH HOODAT: Oupaamyn woxob4a — Kapwuanru Z, =
=r,+Jx, BATOKH I Maznumaosin woxobua— Kapwuanry Z, =
= ry -+ fx, B2 TOkM [, XaMAa uxxusraman woxo64a — KapwMAUTH
Zy=r, 4+ /x; Ba TokM /). AIMaWTHPHIN CXeMaCHAA HArPysKa Kap-
WHINTH Z, HUHT KHAMATHHH YSrapTpuw Ayau 6unan Tpancop-
MATOPHHHI 0apya HIl pexHMJASPHHH THKAAIl MYMKHH.

AnMawTHpUATAH CXEMaHUHT Z, nan Gouka 6apua napamerpaa-
pH y3arapMac KaTTaaukjap 6¥an6, ynapHu calT MwNaw TaxpHéacu-
xau (11.1-§ ra gapawr), éxu KucKa TyTawnw TaxpuGacugan (11.2-
§ ra kapanr) aHuKaaw MyMKHH.

10.6-§. TpanchopMarOpHHHr BEKTOp AMarpammacu

Keatupuaran TpanchopMaTOPHUHT aAMAILTHPHIL CXeMACHAAH
Ba 3, 10, K, XaMAa TOKJApHHHr aCOCHA TeHrsaaManapuaad (10.27)
¢onnananub, TpaHCHOPMATOPHHHT BEKTOP AHATPAMMACHRM Kypa-
Mu3, Oy auarpaMMa TpPaHCGOPMATOPHMHT TOKJApH, 3. 10, K. Ba
KYUJaHHILAapH opacuiard HucGaraapHu sKKOA KYpcaTaau.

Bexrop Anarpamma KeaTHpHAraH TPaHCGOpPMaTOp acocHi Teur-
AaManapHHHHr rpadpukasuit udonacuanp (10.27).

JinarpamMa KypHIIHH aCOCHM MAarHUTapufi OKHMHHMHI MaKCHMaJ
xufivat P, sexTopuasn Gowmaaw noaum (10.5- pacwm, a)

=_25&

. uaxe _4.“IW| '

Tox sextopn /[, ¢asa 6yiuua D, nan 8 Gypuaxka oamn
xeragu. E, ma E?! s. 10. K. nap asa 6yiinua oxum D, AaH
90° Gypuakka opxapa Konaam (10.3) Ba (10.4). Ulyngan kehnu
[, Bextopnn xypammua. E, 6unan I, opacnmaru (hasanap CHIMHIL
6ypuarHHu aHMKAAM YuYH Harpyaka XapakTepuHH GHAHIL JO3HM.
TpanchopMaTopuunr Harpyskacm axkmus-undyxmus pe6 ¢apas

Kunafauk, ¥ xoama BekTop 1‘; da3a xuxataan E, gaH g, Gypuak-
Ka OpXaja KoJalu:

x;+x"|-
r;+r;

Wkkuaamun Kyunanuw pextopu {J, Hu Kypum yuyH 8. 0. K.
pekTopr £, AaH KyunaHUW TYWHI BEXTOPAapH j/;x; Ba [,r, uu

$g = arc tg
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advpHw 3apyp. Ly maxgcaana E; BEKTOp YYHAAH /, HHHT Ayna-
AWWHAE NePNeHAHKYAAp TyWIMPaMu3 Ba yHra BeKTOp j/ x. v
K¥amuns Cynurpa i: ra napsanen TyFpH uu3uK YTkasamu3 Ba 6y
TYFPH 4YHIHKKA l';rz' BEKTOPHHHU K} sAMHu3. i;Zz' BEKTOPHH KYypno,
UKKHAMUM 3AHXHDA HYKH KY4IQHHWAAD TYWHWH Yu6ypuakan-
riHn xocua Kunamus. Cyrrpa O wykrapan U,= F.—/,Z, BekTop-

..
HH YTKa3amu3, y /, Aan ¢; = arctg~ Gypuaxka OJAMHTA KETaAM.

Ty

4
g J[r-rr 6). i/'"l

5, ¥ )
," 1"; U, '£|

U . )
. ) ) -
AL

10.5- pacm. TpancdopMaTOPINIHE aKTUB-HHAYKTHE (@) Ba akTne-
CHFMHIL (6) HarpyaKkaAapaarit BEKTOP AuArpaMMarapi,

.BHpaaM¥M TOK BEKTOpWHM BEKTOPMADHHHT HUFMHAHCH [, =
=/ 4 (—1,) cudaTupa Kypamna. /, ReKTOp yuHiaH 1, pexTopra
Kapama-gapwn Kuaub6 — /' sexTOpHH §Trazamua, {J; BEKTOpPHH
Kypuir yuyn ymOy tenrnamagas ¢ofizanaHamus:

U, = (_El) +ji!xl -+ ilri-

P, .cc 2an 90° onaunra Kerram — £, BekTOpra 6upnamuu uy..
FAMHHHT WYKH KYYJAaWHID TYLIHIUK BeKTOPJAPHUM: 10K, BEKTODH
/, ra napaanen 6yaran /,r; BeKTOPHH Ba TOK BeKTOpH /, mam 90°
O6ypuak oanuura xerrauw //,x, sekToprM Kywamus. O HyKTaumu
/\Z; B~KTOpHHHr yuu Gunan GuprawTtupu6 {/, BexkTOprM XoCHA
Kuramua, y Gas3a xuxathaH {, Ran ¢, 6ypyakka OAJAHHIA KeTaiH.
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TpaucchOpMaTOPHHRT BEKTOP RHarpammacu 6ath3au uyaramaap-
HMHI 3. 10. K. MHM 3HHKAZI MaKCaaMAa XaM KYpuagad,

By X0aaa ukKknJaM4d vyJAFAMHHHT napamerpaapu: U /, Ba
cose, Gepuara G6fnanu. 2t wu Guaran xoana U, sa I’ auugaa-

@, -

HaAH, CYHIPa WY KATTAJMKJAPHHHT BEKTOpJApH Oup-GHpHIa HHC-
G6atan (pasaBuii Gypuax ¢, HH XOCHJA KHNALUTAH KHAUO KYypHaaau.
2. 0. K. BexT0pu E, = E, kyynannm U/, BEKTOPHra HKKHIAMYK

YYJAFAMHAHT KYUWIAHHI TYWHIAAPHHM TeoMeTpux K¥wuw Ayan
6KBNaH XOCHJ KHJAKHAAM:

E} = U; + /i;x; + I'r.

Harpyaka axmug-curumuls 6yaraniia TpaHChOpMaTOPHHUHT BeK-
Top auarpammacu 10.5-pacm, 0 na kypcaTuaran kypusuwia 6y-
Aagn. JlnarpaMMmaHM Kypuwl TapTHOM WArapuruya KoJaiH, JeKnd
YHHHT KYpHHHIIH KuCMaH ¥arapaau. By xoaxa Ttok /, ¢asa xu-
XaTaaH 8. 0. X. E, 184 ¢, 6YpyaKKa ONAKMHIE KeTauH:

9, = arc tg 2, (10.28)

¢ .

’2+’n

TpaucdopvaTOPpHURT CHFUMHH HarpysKacu xarta 6YAranas ua-
rpysKa KapWHAHTHHHHT CHFUMUA TalIKWJA 3TYBYHCHAR KYUJaHAW-
HHHT TYWHWH 6MAaH HKKWJIAMUKR YyAFaMAaa COYMAMII KYYNAHHILH-
HHUHT MHAYKTHB TYWHINH OGHP-GHPHHH KHCMaH KOMNEHCauuanafau.
Hatuxaaa xyurawnw U] s. 1o. k. E, nan katta 6§au6 Koauww
MYMKHH ByHIaH Talwkapd, HKKHJA3aMYH TOKHHHT PEaKTHB (0AAMH-
ra KeTyByH) TaWIKHJA 3TYBYHCH

f;, = [ ;siny,

cant ulwnam TOKW /o, HHUHT DPEAKTHB TAIUKMJA 3TYBYHCH GHaad GHp
xua ¢asana 6yJaiu, sbHH TPaHCHOPMATOPHUHT MarHMT ¥TKASTH-
yHra MarHETJAOBYK TabcHp Kypcataam (10,5-pacwm, 6).

By xoa Oupaamud TOK /, KMAMATHHUHI aKTHB-HHAYKTHB har-
py3Kajard, s’bHH YHHHT /;, TallKHA 3TYBYHCH MATHWTCH3JOBYH
Tabcup araaurad (10.5-pacM, a ra xapanr) Kuimarura nuc6artau
Kamafipwura oaub Kejalu.

.

10.7-§. Yu d¢asaan TpanctopmaTtop

Yu ¢asann xyusaHuwwaap cucreMacusd Tpancgopmarop rpyn-
nacu Tapaume GHpAAIITHPHArAH yuTa 6Kp da3aanu TpancdopmaTop-
xap (10.6-pacm, @) 6unan TpanchopMaunanaw MymkuH., JlexuH
RUCOATaH XYNOAAHTH, OFUPJHIH B3 aHYa KHMMETAKTH TpaHCdop-
MaTOp TPYNNACHHHHT KamMuuauknapuanp. Lyduur yuyu y «arTa
KyBBAaTAH MAWMHANADAATHHA, YCKYRa OHMPJAHTHHUHT rabaputaapn-
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HM Ba OFMPANTHHM KaMaRTHpHIL Makcaamia (6y XOM YHH MOHTAX
KHAHIAA Ba TAWHWAA, aAHWKCA MyXUMIHD) HIIJaTHAALH,
Kysasatu taxMuHan 60000 ~¢ raua OyaraH KypHaManapaa,
omataa, yu ¢asaan tpanchopmaropaap (10.6-pacu, 6) nmaatnaa-
AW; yaapaa  uyJaraMmaap  HKKuTa
4y 8 c ADMO BOCHTACaAa YMyMHH Maruut
4y T ¥TKasrnyra GUpAAWITUPNATAH YyuTa
B N cTepxeHna xolaawran Oyaanu.
N D Jlekun wy #AYa Guaan OJNWHTAH
. E MarHuT  YIKa3ruy HOCHUMMeTpHK
b 5 6yaanu.
b ¢ Ypra dasza oxumu Pjp ra 6¢a-
. p K y
4p B C raH MArHATaBMd KaplIHJHK YeKKa
| dazanap oxumaapu O, xamna O
T =t ra 6yarau M@THHTaBMA Kapil HAKK-
4 T‘ Jgapian kam 6¥aanu (10.7-pacm, a).
| Yy asann TpanchopmMaTOpHUHT
L GupaaMun uynramnapura Uys, Us
L xaMm ¢ KYUNaHWILNGDHUHT CHM-
2

L

g9

. L.
4 - -
L == 4

MeTpHK CHCTEeMacH GepHAraHH ca-
6261 TPAHCGHOPMATODHUHT MATHUT
YyTKAIrHunaa MarHuTaBUH OKHMJAA
10.6- pacm. Tpancdopmaropaap é) b d K P
rpynnacu (@) Ba yu Gasanm TpaHc- 4, Ps Ba D¢ maitno 6yane,
dopmatop (6). yAaap XaM CHMMETPHK CHCTEMAa XO-
cun Kuaagu (10.7-pacwm, 6). Jlekun
MAaruHT §TKA3THYHHHT MATHHTABHR HOCHMMETPUKJAMTH Tydahau
atipum (asa yysFaMAapPUHMHT MarHMTJIOBYH TOKJAApH TEHT 3Mac:
uekKa ¢azaNapHHHT MaTHUTAOBYM TOKAAPH ([o4 Ba loc) ¥pTa dasa
ToKH (/op) Aan kaTTa GYaanu. ByHaan Tawkapu, yekka dasanap-
HHHT TOKJAADH Jga Ba loc dasa 6yfuua Ternmau oxumaap P, pa
. ra Hucbatan 6ypuakka cumkuran 6yaanu. Hlynpah Kuand,
Tpancdopmatopra yuy (asaaM KyuJAHHIIHHHT CHMMETPHK CHCTe-

a b«

c 9 _
\_‘-o:_:
10.7-pacm. Yu crepweHan MaraHT §TKAIrHY Ba BEKTOD IHAT- .

pammanap:

a—yy CTePKEHJIH MArHHT YTKAIrHY; 6 —CHMMETPHK CH(TEMA

X0CHA KNIAIHraH MArHHTapHH OKMMA3D: 8 - HOCHMMETPHK CH-
cTeMa XOCHA KHIaauran €aar HWaaw TOKIApH.
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Macy Sepuarapia €aaT HMJAAW TOKAApE HOCHMMETDHK CHCTeMa
xocun guJaaad (10.7-pacwm, s).

Y4y cTepXeHAH MarHHT YTKA3THUHUHI MABHUTABHA HOCHMMET-
PHKJIHIMHE KaMafTupull, AwHU 4Yekka dasanap okumuaapura 6ya-
rai MarHuTaBuf KapIUHAKKHU KaMafATHpHID YUYH ApMOJIAPHMHT Ke-
CUMH CTepXKeHJAapHHHT KecuMuaaH 10— 15 % KaTra KHJAMHAAH,
Oy yJapHHHT MArHMTaBHil KapIIHWJRTHHH KAMaRATHPANM.

Yu cTepxeHAH TPaHCHOpMAaTOp CAaAT HIW AW TOKAAPHHHUHT HO-
CHMMETPUKJHTH amania TpaucHOPMATOPHHHI HLIHra TaBLCHpP 3IT-
maBiZl, YYHKH XarTo KW4YHKpPOK narpyakaza Xam /a, /s »a fc TOK-
JapHUHT KufiMaTaapu opacupa amania jespan dapk 6yamaiau.

3. 10. K. J1ap MarHHTJOBUM KyuJap Ba TOKJapHHMHT WKOPHAA
KYpHO YTHATaH TEHrNaMajapH, WYHUHTIEK, aAMalTHPULl CXema-
CH XaMaa BeKTOp AMarpamMMmanapias yu ¢asaan tpancdopmarop
Xap xaficn ¢a3acCHHHHI HWHHH TeKWwupuwaa ¢odaasaHHw MyM-
KHMH.

Yu ¢aszaan rpaHchopMaTop (a3anapHHHHT HyAFAMAAPHHH E€KH
I0aay3, éxu yu6ypuax yCyauia yJamt MyMKHH,

Macanau, 10.6-pacm, 6 aa yaap wonay3 ycyaunaa yaadras. Hya-
FaMJapHu yJjatl MacasacH 12.2-§ aa anva Mykamman Kypub uu-
KHJaazu,

10.8-§. TpancdopmaTopiap MATHHTJAHraHaa BYXYyAra
KeJjajuradH xoaucaaap

TpancopmaTopuuir GupaaMuy YyJFAMUTAa CHHYCOHJAN Kyuyaa-
HuW Gepuarad, ne6 (apas kuaadauk. Bysaa maruur yTKasruuaa-
TH OKMM XaM CHRyconzaar 6§aaau:

P (b,axcslnm t. .

Jlexun MaruuTanu#t T¥dnHu Tydakau MAaruuTasuh OKMM Mar-
HHT/IOBYM TOKKA npomopuuonan G6yamafigu. [IyHHHr Y4yH OKHM
D cunycongan GyaraHaa MarHMUTJAOBYM TOK lop CHHYCOHAAN 6¥a-
MafiAn. TOK STPH UHM3HFH lop == f(£) HHHT WAKJAUHN AHHUKAAW YUYH
MArHHT YTKAITHYHHHT MATHHTIARMII BrPH YHIHFHAAH 83 OKUMHHHT
yarapuw rpadurunan ® = /(¢) dottnananamua,

10.8-pacm, @ 1a Mar{HHTIOBYH TOK Tpaduru iy, = f(£) nu Ky-
puwl BYam kypcaTmaraH. ByHlpma I0KOpHIH 4an KBaXpaHTAA CHHY-
couxan arpu uuaux @ = /(7), 10KOpUrH YHT KBAaIApaHTAA 3ca Mar-
HHUT ¥ TKa3rn4 MatepHaARHHUHT MATHATAARULD 3T PR YH3HFH P = 1{éop)
kypcatnarad, [lacTkw §Hr KpaapaHTna KOHJ3Wraw caaT uuaai
MArHHTAORYH TOKHHHHT rpaduru Z,, == f(f) vu oauw yuyH xyfiu-
naruya um toputuaand, P = /(¢) rpaguxna Gup neua Hykraaap
(1, 2. 3) Tenaa6 OJMHANH, YJ3p MarHHTAAHWIL STPH YH3HFUrA
NPOEeKUNANAHSAN BA MATHHTAOBUH [OKHHHT MArHMTaBHA OKHMHHHT
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TAHAAHTaH KMAMAT/IApHra MOC KENANMraH KWAMATAADU AHUKAAHA-
nu. Cyurpa i,, yxuaa I, 3 Ba 2 Hykranap OpKa/iH nmacTKH YHr
"KBAAPAHTI2 BEPTHKAA UN3HKAap YTKa3ub, yAapHH Iy KB3APAHT-
maru BakT Vxuaa I, 2 pa 8 HyKTajap OpXaaH §TKasuiAraH ropu-
30HTaJ YH3KKJAap OMJaH KeCHWTYHYa AABOM 3TTUPHJIAAM Ba Mar-
HATNORYM TOK 3PPU UMBHFH [y, = f(f) HYKTanapuHHHI reOMeTpHK
Vpuu Tonunanu. By scamaapaan kypuuu6 typuntukn, P = #(¢)
Irpy YH3KK CHRYCOMAas makajna 6ysranaa MarsHTIOBYM TOK 3TPH
UH3HFH YYKKHCHMOH 6¥aain. Slcawnapnu COAAANAWTHPHUI MaKLa-
Auga 6U3 rucrepe3sHCHH XHCOOra oaMaf KypHATaH MarHHTIaHULI

srpu unsurn P = f(i,,) Aan Gofinananank.

108-pacy. Marnuraosdin YoX 3rpM  unanrphn  acam (a) Ba
YHH TaWxHA 3TYBURNAPra awparuil (6).

TOK f,, HHHI 9rpH UM3HFHHH TAIIKHJA 3TYBUHAAPra 4MKPATCAK
(10.8- pacwm, 6), 6y TOxna acocu (GUPHHYH) FAPMOHHKA lop, LaH
TaluKapy YUYHHYH [,y FADMOHHMKA XaM AKKOA HQOAATBHTAHANFHHMY
Kypamud. Macanan, I0KOpH JerHpJaHrad nyJaTiad SCairaH Mar-
HUT YTKa3ruuJu TpaucgopMaTopia unaykuud B = 1,4 ma 6yaranu-
43, YUMHUYM TapMOHUKA MArHUTAOBYM TOK ACOCHH FaPMOHHMKACH-
HHHT TaXMHHAH 309% WHM TAWKWJI 3ITAIM.

IOKkopuna afttuarannap canr HWJASW TOKMHHHT PEAKTHB Tall-
KU/ 3TYBYHCUrarina TagJAyKAWAHP, YYHKH YHHHT 3KTHB TAWKHJ
3TYBYHCH I, - CHHycOuXaa 6¥naau. Jlexun /,, 04aTAa caaT ML
TOKUHHHT 10 npoueHTHAaH owMafAiH, WYHHHT YYyH CajAT Minzaw
TOKUHUHT 3rpyu yu3nrd 10.8-pacM, 6 ga KypcaTHAras arpy uHsMK-
nad Qapx xuamatan, ne6 Kka6ya Kuncak, KaTrra XaTO KHAMAraw
6y AaMu3,

YMymuft xon2a y4 azand uyaramMBHHT 3, 10.K. JapH Ba TOK-
JapH CHMHYCOHA&Z 3Mac pa acocH# (6MPHHYM) rapMOHHKAAAH Taul-
Kapu I0KOpH TapMOHIKANAPH Xam 6Yaasy; yaapAan uactotacH fy=3¢,
6§AraH y4YunuW rapMOHHKA IHI KaTTa KHAMATra sra, Y uHH4YHM rap-
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MOHHKA 9.
KHH!

Cpra= EB MaKe sin3wt

esy=E; . Sin3(0f =120 )= F; ,,.SIN30t

0. K. JapH yuyH Kyfugaru TeHrJaManapiu €3 MyM-

(10.29)

ecs = E; e Sin3{of + 120°) = £, .« SIn3 0t

By Tenraamanapnaw kypuHuG TYPUNAWKH, YYHHYH TapMOHHKA
3. 10. K. Japn OGapua ¢asasapra V3apo TeHr na ¢asa HXaTRaH

6up-6upuFa Moc.

YUHHUN TapMOHHKA 3. 10. K. HHMHT yu asans Tpancdopmarop
WUINTA TABCHPH UYAFAMAADHHHHT YJAHMW CXeMacura GOFaux 6y-

JIaAH,

Arap yu dazann TpaHchOPMATOPHHHT GMpAAMUM YYAFAMIApH
040Y3 YCYNUAA YAaKraH 63ACa, YYHHUM TapPMOHMKAHMHT daaa

3. 10. K. JapH YUHHUH rapMovu-
KaHMHT NHHHA 3, 10, K. JAPHHH
XOCHA Kuamafau,

Bynra ca6a6 wyxu, 10a1ya
yCYAHA3 yJnauraria JUHHA 3, 10
K. napyu Teruwau ¢asa 3. 1. K.
JapuHUHr alupmacura TeHr 6y-
NaaH. YUHHYH TAPMOHMKSHUHT
¢a3a 3, 10. K. napu Gapua ¢a-
sanapiAa AyHaaum  KuXargad
Gup 6HpHra MOCAMIH BAa HCTaA-
rap nafiTIa HOJMHYH HYKTara
€KH HOJMHYM HYKTajaak AYnan-

a J|

“33

z‘L,,,'-O

10.9-pacy, 10anys (a) pa yubypuax
(6) ycynza ynauranga 71pancdopma-
TOP YYAF MA3PHAA YUMLUM [APMOHHKA

TaHJAHTH  YYYH (]0.9-paCM, a), TOK (3 10. K.) Aapuunur ftyvaanwn,
6y 3. 10. K. JapAaR HCTaaram
KYQTUHHHT afiupMacH Hoara Tear Gyaanm, Jluuusa 3. 1. K, Aapuia
YYHHUN FapMOKHKaaap Gyamarauwaurn ca6abam yaap JuHNA Kyy-
JaHHIIHAA XaM pa GMHOGapuH, AuHHA (XaMmaa ¢$a3a) ToKkHAa XaM
Gyamalian., CanT WA TOKHHHUHT STPH YW3HFMAA YYMHYH TaPMO-
HUKAHUHT AYKAHTH M&THHTaBMA OKUM SIPH  YH3WFHNM  6Y3auH.
Marnut yTkasruyaa MareuTaBuf OKHM HOCHHYCOMAan 6¥au6 Ko-
aaau (10.10-pacm) Ba ynaa yuunuu rapmonuka &b, 6¥aaau.
YuuHYH rapMOHHKa OKHMAApH MarHuT YTKasrmyja Tytala oa-
Matian, yyHkiH yaap ¢asa KuXaTaaH Gup-GHpHra MOC, ABHH Ka-
pama-xapwu fifeanrauaup, By oxumaap xapo (Mofl) Ba GaKHHHC
MeTansn LesopiapH opxanu Tytawamu (10.11-pacm). Okum P, ra
6yaran MarduTaRufi KapuIHAMKHUHT KaTTa OYAMLIM YHUHT KHHAMa-
tauM kamafttupaan. LUynuer yuys amaana oxum P, 6ax newop-
Napuja Wy OKHM BYXYOra KeJATHPAAHIAR YIODMA TOKAAp XOCHJA
6yaumd Tydahtan 6ynapuran ucpodaap HyKTaH HasapraaHrHHa
xuco6ra oaunaan. Macaiau, MarHuT YTKasrH4Y CTePXKEHWIZSrH HH-
aykuua 1,4 ma aipodnaa 6yaranpa GakAa yopMa TOKJap 1abCH-
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uaa 6ynanuras Hcpodaap MArHMT YTRA3ruugary ucpodaapHuHT
10 npouenTra AKUHMHY TALIKKA 3Taau. whaykuua 1,6 ma 6yarau-
Ja 3ca 6y ucpodpaap 50 —669% raua kynaiiu6 xeraau. Ly oxum-
nunr yu dasanu TpanchopMaTop UYAFaMAAPHIE HHAYKUUAAAHAAH-
raH 3. 10, K. KaTTaJUIHra Ba IIAKAMIa TaBLCHPH Macanacura keJ-
rania GYHMHT aMaJMRt axamusTH HYK.
Yu ¢asann TpauchOpMaTOpHURT GHPAAMUH YYAFaMAapH Y46yD-
4aK YCY/NHJAa YyAaHrauja YYMHYM TApPMOHHKAHHHT 3. 10. K. JapH
yuaaa da3a uyaramjaa-
Ir) pHAa MOC TabCHp STHO,
& wy YYJAFAMAADHHHT
6epx KoHTypuma (10.9-
pacm, 6 1a KapaHr) yumH-
YH T3PMOHHKA TOKHHH
X0CHUA Kuaanu. Jlexkmu

PP ~r———————

P ———————

10.U1-pacM. Yu cTepkeHan

10.10-pacM. MaruuTACBUK TOK CHHYCOHIAN INAa- MArHHT §TEKA3rHYAa Maruu-

KA1a 6¥Aranfa MarHHTaeuil OKHM STPH WHIMFH-  T3BHH OKHMHUHT  YWYHIuK
HU fAcauw. rapMOHnKanapy,

arap CcaaT WWJaul TOKMJA YYWHUHM rapMoHuka 6¥aca, y Xoazia
MArHNUTaBURl OKHUM 3rpy YU3UFHHUHI WAaKAKW Ba 6unoGapuH, Gup-
JaMYH  XaMAAa MKKUJAMMM 3, 10, K, Jap 3rPH  YH3HKJIADHHHET
IDAKAM CHHYCOMIAra IKMHJALLAAH.

10.9-§. Tpancopmaropaapaarn YTHII npouecciapu

Iy sagrra xanap tpancdopMaTOopaapHunr TypryH (6apKapop)
peXBPMIAZ, ABHH TOK, KyuJaHHIAAP, B. 0. K.Ba MATHUTABUA OKUM-
JapH{HT KMAMATAapH Y30K BAKT JaBOMHAA y3rapMall Typajauras
PEeXHMAA HWAaWH KYPHO HUKHAAH,

Tpanchopmatop 6up GapKapop peKUMIAH UKKHHYUCHra YTra-
‘HUAa §THW npoueccaapd coaup G6yaanu. Xap kaficu 6apkapop
pexuMra sM€KTpOMarKMTasHii MafiAOHJAP IHEPTUACHHMUHT MyaHsH
KHAMAaTH TYFPH KeJraHJuru ca6abau §THw mnpoueccu AaBOMIIA
1y MaANOHNADHUHT 3HepPrHacH ¥srapaad. ByHusr wnatukacuaa
TPavCHOPMATOPDHHHT MATHUT VTKE3THYMAA JTHI! TPOUECCHHHHT
MarHuTaBdil OKHMHM BYXKYAra KeJAagM, YyJaraMaapfia 3ca TOK Ba
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Xaamrad TawKapy opru6 KeTraH KyuJaWHWAApHUHr GHpPAAIHra Ka-
MafiHw xoanaapu py# Gepaan.

Tpancdopmatopun ynaw nafiTiaa Ba HKKUIAMYH YYNFAM KAEMMa-
JapHaa KHCKa TyTawye GYAraHia yTHII npouecc/aapHHUHT, 8HHMK-
Ca, KaTra axamusTH 60p.

TpanchopmMaTop TapMOKKAa YJNAHTAHAa HATHKAaBHRA
OKHMHH YYTa TallKWA 3TyBuMaap HAHFHHAMCH cudatnma” Kapaw
MYMKHH:

q) = (Dﬁapk + cby, + qJKUJIJI'
6ynza @, — 6apKapop MarHHTaBUA OKHM;
Dy, — YTHW TPOUECCHHHUHT MACHUTABUH OKUMH;
D,y — KOAAMK MATHETHIMHMHT MarHHTaBuft pKHMH, 6y OKHM

6apgapop oxum 6unan 6up fAynaanwaa (,nMoc Mwopa) éku yHra
Kapwn fiyHanrad (,MHHYC" HwoOpa) GYAHWH MyMKHH.

‘\\ U v \owt
: ¢Inyp. AN

10.12- pacu. TpancdopmaTopgaru FTuw npoLeccnapuniur rpadankaa pus
a—TpanchopMaTop YNAHraHnia;, G—TacomHdui Kucka TyTawyspra

YTuw npoueccurunr MarHuTaBMB OKMMU. CYHYBNM Ba Bynanu-
K XKUXartaad ysrapMmac 6yaaam,
KoaznK marnetnam okumu 6apKapop OKHMMIa Xapuu Bymanrau
XonaTaa, OMPAAMUH KYYJMaHUIMHMHT OHMA Kulimati U, = 0 6yarania
* TpaHCGOPMATOPHH TAPMOKKA yJaw Yuyd 3ur Kyxal wapont 6y-
na3n. ByHaa 6apKapop MarHUTasdfi OKHM D,y MaKCHMan GY na-
IM, YynkH y ¢asa 6yiuya KyunaHHWIIXAH TaxMmHHaH 90° Gypuak-
ka opxaaa xoaaan (10.12- pacM, a). Maruutasuit okuM ¢ Tpanc-
dopMaTop TapMOKKa yAaHTaHHAaH KeHHH TaXMHHAH SPHM  KaBp
y1rau, 3Hr Katra Kufimatura eTaad. Arap TpancdopMaTopHHET
MarHuT YTKa3ruuu TyAunmaras 6yaca, TpauchOpMaTop yJaHrau
naftaa GupnaMyu uyaFaMaa MareUTaBHR OKMMIa MNpONOPLHOHAN
6yaran MarnuTAOBYNM TOK Mafino Gyaaau. Arap Tpancdopmatop-
HUHT MAarHuT YTKa3rHuM Ty#nuwran 6yaca, tpancopmarop ynaaHe
ranujla MarHUTJAOBYH YyJaatl TOKM auya KaTTa KuAMatra eru6 Ko-
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nanu. MarHuTAaHUI STPH YMINTHAZ KuAMHTaH dAcawaaprad {10.
13- pacM) KYpHHHE TYpPUNTHKH, MAarHMTABHA OKMMHBHT YHMHT 6ap-
Kapop KMAMATHIAH HKKH MapTa KaTrabyaran KHitMaTu (D = Q(DWK)
23 MATHHTJAOBUYH yJalll TOKHHUHT XKHAMATH CaAT MILJAW TOKHHHHF
Kapop TonmraH KuiMaruiaH 6Mp Heua Mapra ka1Ta 6yanG KertaaH
(1iya 2> Lop). DHT HOKYMAR WAPOMTNAPAA YAAHHIL TOKH GHpJaMuH
TOKHHHT HOMHMHAA KHHAMatHpan 6 — §
MapTa OpTHO KeTHIH MYMKHH,

YTHI npoueccH KHCKa BaKT 2aBOM
3THIUM Ba GHp Heya JappAat OpTHK 6ya-
MacAuru ca6a6au yaanuil TOKH Gepo-
ciTa 1paHcopMaTop yuys xaedau amac.
Jlekuu 1pancdhopmaTopun yaawr nafT-
238 Yy TapMOKIaH HOTYFpH Yauaub Koa-
MaCHMH Yuyd XUMOS amnaparypacCuHi

?1
R
.w"f“’i----—_‘_______..:w
Q"""K ! !

77

i J ]lymuu

10.13- pacm. TpanchopmaTopun yaall Toku- 10.14- paem. Kncka Tyramyn-
HHIE KWHMATHHY MATHHTAAHWIL 3rPH YNIHFTH- Ga TpaHchOpMaiop uyaram-

JAan  aHHKJaul, A PHHUNT GY3HAULIH,

pocTaauina 6y TOKHM XHCOOTA OAHW J03uM. TpaHcGopMaTOPHHHT
GHPAAMYK UYAFAMH 3aHXHPUAA Ce3rup YJa40B ac606aapu Gyaran-
A3 XaM yJdaHuIl TOKMHUHT KeCKHH Y3rapu6 KeTHIIHHH 3LTHGOpra
oauw 3apyp. By ac6o6aap 6y3uau KOAMUIMWHT OAAHHM OAHLL
yuyH TpPanchOpMATOPHH TAPMOKKA YJ3IUNAH OMAHH YHUHT TOK
UYJAFAMAADHHH IYHTAAL JO3UM,

TpauchOpMATOPHHHT HKKUJAMUYM YYAFAMH KJE M-
Manapujga Tacoaupuil KUCKAa TYTawys Typau xua 6y-
3YKAMKAAp: KYUJNAHWWAAD XaANaH TallKapud OPTHG KeTram XoJ-
J3pAa HIOMALHUAHHUHT 3JEKTP HHXaTAAH TewuAHIn (npoboid) éxu
MeXallukaBufl WHKACTAAHUILK, TpaHChopMaTop GHJIAAH HILNOBUM
IIAXCAAPHUHT KUATAH XaTO XapakaTH Ba WYHra ¥xwaiwaap tydah-
Jn coaup 69nanu. Kucka Tyramys -Gy amapHs pexuMu G6§Ju6,
TPaHCPOPMATOPHHHT GY3UAUILIMIA OJHE KeJHIIH MyMKHH.

[1KkKkunamMuu uyJFAMHIUHT KJeMManapuaa TacoaHdan KHCKA
TYTawys 6Y/Aranaa TpaHchopMaTopaa YTHW npouecck coaup 6%-
A6, HATHKAAA KaTra OHMM KHCKa TyTawyms TOKH i, nafixo Gyaanm.
By TOKHM MKKH TOKHMHT: 6apKapop KMCKa TYTallyB TOKH &y eapy
6unaH HYHaMUIIM YarapMac, JEKNH IKCTIOHENNIHaN KOHYHra OHHO-
aH kaMafinb Gopysun VYTHII NPOLECCH TOKH I, gy JIADHHHT AMFUH-
AuCHzaH u60pat HarMwkapuA TOk cuaTHAa Kapaw MYMKYH:

by == Iy, aapx + Ex. 1
Ve
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Bupnaamuy KyunaHulIHUHT oHnR Kufimatn uoara tedr (U, = 0)
6yaranna Kucka TyTallyP IWADOHTH IHI €MOH GYJHILIE MYMKHH,
10.12- pacM, 6 na my WAPOHT YUyH KHCKA TaTallys TOKK # HHHT
arpH uW3uFH uyu3uarad, Tacoauduh KHcKa TyTawyp Toku (3apGuA
TOK) 6apKOpop KHCKa TYTAlWyB TOKHAAH MKKH Mapra KaTra Ba
TOKHUHT HOMHHAA KHAMaTHAAH 20—40 MapTa OpTHK 6YAHWH MYMKHH,

Kuuuk xysparam tpanchopmaropaapia Ttacoauduii KHCKa TY-
Tawye nafiTHAary YT NPOUECCH KYynu Gunan OWp AaBpra 4ysu-
JAagM, KatTa KyBBaTtAM TpaHchopmatopnrapaa 3ca 6 —7 aaepra
UYAUTHIIK MYMKHH.

Ulynnad kednn tpancpopmatop 6apxapop KHCKA TyTaulye pe-
KHUMUTA YTamW, GYHRA YYAFAMAAPAAH Ly eap. TOK.1aD ¥TanH, 6y TOK-
JapHHHT KHAMATH YTHL NpOUeCCHAArd TOK &k HMHT KHAMATHLaH
KHMYKK 6yaca XaM, JeKHH TOKHMHT HOMHHAA KHAMaTHAaH GuD Heua
Mapra xarta Gyaanyu.

Bup Heua cekyHajau kefun rpaHchopmMaTtopHu TapMOKAAH y3a-
AMTaH XUMOS KypuJMaiapH HIUra TywaaH. JIeknd KuCKa Tytamys
NpoLECCH KyAa 03 BAKT AABOM 3Tca XaM y Tpancdopmarop uya-
FaMJapu yuyH aHuya xasdpauanp. bBupunuppan, xucKa Tyramye
nafiTnaa TOK KUAMATH HHXO0ATAA XalJaH TaWKApH OPTHG, HATHKA-
4a 4yJfaM TeMneparypacH Gupaanura KyTapuau6 keraau, 6y 2ca
YHUHT M30NAUHMACHHA NIUJAAH YMKapHILM MYMKHH. HKkunynaas,
TpaHchOpMATOp UYAFAMAAPHEA INEKTPOMATHUTABHA KYUaap KECKUH
Kyna#u6 ketaau.

UyaraMaapHuHr ¥ paMaapHra TabCHP 3TYBYM IMEKTPOMArHHUTA-
BHA KYYHHHT KuAMAaTi MarHuTasult MHAYxUHs B HHHT uyaram Ypa-
MHJATH TOX KMAMATH { ra kynaAtMacw OWJaH aHHK/JAaHAAHU!

F=8B.1

6yuna F—CONMIITHPMA 3MEKTPOMATHHTABU# KYY, /4.

Jlekun TOK x¥nafinmy 6uaad WHAYKUHA XaM OPTAaAH, WIYHHHT
YuyH Kyu TOKHHMHT KBAaApaTHC2 NMPONOPUHOHAN papHwaa |F = i¥
opragu. Macanan, arap ypamparu Tok {=100 a4 Ba MHAYKuHA
B=0,1 ma CGyaca, y xonaa

F=0,1.100=10 #n/s.

Bynaaft kyy uyaraM §pamiapuHn Ce3uiapAd jpapaxana je.
dopmauuatamaitan. Jleknn TacoaHGHR Kucka Tyrallyssa TOK Kec-
KuH xynain6, nomunan tokdan 30 mapta kyn Oyaran I KuAmar-
ra erca, aJekTpomaruurapuit kyu 900 mapra kynmasgn sa 9000
Kim ra TeHr O6yau6 Koaaau. Bywaah kyu TpanchOpMaTOpHHHT
MeXaHUKABHA KHXATAaH aHYa WHKACTAAHKIINTA caBa6 Gy auun
MymkrH (10.14- pacm). Tpanchopmaropaapuu aoftuxanaurga G6y-
JaDHUHC XaMMaCHHM XMCOOra OJMIl Ba YYJFAMJApHHHC eTapJau
Japaxaaa MyCTaXKaM KOHCIPYKUHAMAPHHK PATHIL XaMAa YJAapHH
§3aK/1apAa HWOHYAH KHAHG Maxkamaall ao3usm 6¥naau,
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10.10-§. Yyaramaapuu ynamr cxemanapu

Kyu tpancdopmaropaapura ternman amaagarn 'OCT ra my-
BOdHK UyAFAMAAPHHHT YMKHW kaeMmmanapu, 10.1- xazsanna kyp-
CaTHAraHMAEK, NATHH an(paBHTHRHHT Xapdaapu Graan Gearnwaanaiu

Yu da3aan TpancdopMaTOPAAPHHHT YYAFAMJAAPHHA 10J1Y3 E€KH
yuGypuak ycyanla yaaw MyMxuH. Yu ¢a3aarum T1paHcdopmarop-
NapHUHT YyAFaMJapHHW yJaall cxemanapH Kacp 6uiaH Gearuaauue,
YHUHT CYPaTHAA IOKOPH KYYJaHWII 4yAFaMnapHHH yJiam CxemacH,
Maxpaxjia aca pacT KYUJAaHHU] 4yJAFaMJapHHK YJall cxeMacCH Kyp-
CaTHNA/IH,

i0.1-xanBaa

Tpancdop- IOK uyaramaapn | [1K ayaramaapu Vpn:ltx?"x;m:;a};um
mMatop y P _
THITH = = = = = \

E S (28| E & |xs5] § S |2¢
8 = | 2] 8 8 | 2&| & s | =+
Bup ¢azamu | A X — a x - | A, X | —
Yy ¢a3aan AB| X, Y| O ab | xy| O - - —_
HKKH uyAFaMan c Z ¢ 2 A X 0o
m m m
Yy dazaau yu XY O |ab, | ;9] O | Bm Y
YyaraMan A4,.8,C' Z c z Cr Z,

Uyaramaap 10A4y3 yCyAHAA YAAHTaHMAA JIMHHA KYUYJaHHIDH
dasa kyunannwnnan katra (U, =1)/3 y,), uyaramaap yu6ypyax
yCyJanna yAaHrania sca JRHNS KyuJanmwn ($asas KyHAaHUILNra
Tenr (U, =U,) 6yaanu. Byunau kx¥pusu6 typunTukH, Y4 dasaim
TpancopmMatTopla JHHHA Ky4JIaHHWNapHHHHT HucGaTH dakKaTrHHA
¢das3a yyaramaapuaard ypaMaap COHHHHHr HHCGAaTHra aMac, Gaaka
yJapHUHT yJaHHIL cxemacdra (10.2- xaxsaj) XxaM GOFJIHK.

102-%axmaa

YyaraMaapHUHP
yAaHH c:?emcn ¥y H Ay ( a/a ( Yia
JIMHUR  KYuaaHHL G- w ‘W w &
PHHHHT anOa);u w’i ‘ 7‘3‘;% l ;’; ‘ l/—.?l-
Xl 606

TPAHCOOPMATOPAAPHHHI HII XOCCAIAPH

11,1-§. Caar nwnaw pexumn

TpanchopMaTOPHHBT HKKHMJAAMYM YYJFAMH YJA4HMAraH xo0a1a
(2, = oo, [, =0) dWNaW peXHUMH YHUHT caam uwiquu neftuna-

an. By xonza 3. 0. K. Jap Ba TOKJap TeHrJamajsapn Ky#huAaru
KYPHHALWAE OJI8IH:

174

www.ziyouz.com kutubxonasi



U, = (= E) + L /x, + b,
U, =E, (1.1)
L=1,

Tpancdopmatop CanT HiuNaranuia (GpoAaann KybpBaT HOJra TEHT
Gyaranaury yuyH TpaHcdopmatopra xupumsars gyssar P, caat
HUIAW pekHMKAA MaTHMT YTKaaruuaarm = Mardutaeuft ucpodnap
Prys 6unan ayxar 6upaaMum u§araM MHCHAArKH 3nekTp Hcpodaap

(/ory) Ta capdaananu. JlekuH Tox /o HRHr KMAMATH yHYaNHK KaTTa

11.1- pacm. TpanchOPMATODHHHI  CaaT
AW pexUMHAArH aAMAWTHPHI CXe-
Macy (@) B8 BeKTOp AMarpammacs (6).

6¥amarauauru, abue /), HUHr 2 — 10 NpOUGHTHIAH OWIMATaHJUrH

Tydafian anextp ucpodaap f3r, HM Xuco6ra OAMacAMK Ba Caar
HUINAI KYBBATHHHHT XaMMaCH MarHHT YTKaaruy nyaaTuaaru mar-
Hu1aBii ucpodaap Kysmaruzad n6opat, nefHm Mymkuu [Lynunc
yuyn tpanchopmatTOpAard MarHutaBuit mcpodaapui (aam wiiAaut
ucpodrapu nedmn Kabya xunauuras (11.5- § ra xapanr).

11.1- pacM, @ 8a 6 pa TpaHcGOpMaTOPHHHI caaT Hmpaw pe-
HUMHAATH aAMAUIMHHID CXeMacH Ba BEKTOp AHArpaMMacH kjpca-
THJC3N.

TpaHnchopMaTOpAZPHHHT XOCCANAPUHH TEKWHPHIIAA E€KH TPaHC-
dopMaTopsapHRHT ¥3HHW cHHAG KYpUIAa casm uwrauw Mmaxcpu-
Gacu {Tkasuaazw, Oy Tampuba HaTHkacuaa YTpaHcHOPMAaTOPHUHT
6ab3d napaMerpaapy aHHMKJAHILHM.

Tampun6a 11.2- pacMaa KypcaTuiran cxemara 6MHOaH §TKasH-
aafM. CxeMara XHpPUTHIATAH 408 ac606/1apH KOMIAEKTH Kyuna-
muw U, ma Uy, Tok /, Xampa gypsaT P, um yauauwra umkon Ge-
panH.

Kyunauuw Gupaamum uyaraMra Kyuwnauwutr peryastopn KP
opxanu GepuaamH, Wy peryasTop BOCHTACHAR TpaHcopmaropra
KHpHW onauAark kydaanuin guimatd K, = 1,1 Ky rava ownpu-
aaan, Ly naftaa ac6o6napHuHr kypcatniuiapu €3u6  oaunaam,
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CYurpa caam uwAqu xapakmepucmuxaarapu Kypuaau; 6y xa-
pakTepncThkanap 1ok /, Kymeatr P, Ba KymsaT KoO3(dduuuHeHTH
COS@, HHHI OGupaamud Kydsauwmm U, ra GOFAMKAUTHHH KYpCATALH
(11.3- pacm). Tpanchopmatop y4 dazanu G6yaranza caar Hwaaw

o |, A, A & L, 28, P )
A o
-] | '1: :" Itws
*= ¢
D1()=+ c
X
! 7@ o

11.2- pacu. Cant HwAam TaxkpnGacHHUNT CXeMacH:
a—-6up dalzanu Tpanchopmartop, 6 —yu dasasn tpanchopuarop.

XapaKTePHCTHKANAPH yuana ¢asa yuyH TOK BAa KyUIAHHLIHHHT
ypraua ((asa) KuAMaTAapH aCOCHAA KYPHAEIM:

Ia lon 'lc
j,,=_°_+_3_*.i.' (1.2

- U“ + Ula 1 Uu:

U= 3 (11.3)
’ l. .
8 !
R Igm 1205
;f.,: 20 —J_ b 0008 |
Q —4
> !
b4} L i
100 _
Q| et | A, S0
s00(- 10 - .
Q2 ;400 I\ £ 11
00| |— 1 .
| |
arra. g e 11.3- pacm. ¥u dazaan TpaHe-
1901 ‘ S dopmartopunur {100 xaa
~” | o 0800/220 a) casT MwAAW Xa-
0 0 20 40 83 87 77 120 teo i ik b PaxTepPUCTHKASaPH,

Kyspar kos¢pduunentn ymdy QopMyaanapiaH audxnaHapu: OHp
¢dasana 1panchopMaTop yuyH

=P
€OS @ = ==, (11.4)
y4 $a3aau TpaHcopMaTop yuyH
Py+ P, Fq
€SP = 308 = Wik (11.5)
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Gyuna U, Ba Jg—Kyunauuw Xamga TOKHMBT (a3da KufiMmaraapy;
P, 8a P — Onp (baszaan BaTTMeTpAApHHKT KYPCATHIIH.
Caar mwaaw TaxpubacHzau OJHHTAH MAbAYMOTJAEP acoCHAa
KyAHZary KaTraJuKJapHH aHUKAAlWl MyMKHH:
1) Tpanchopmauns xosgduimenTrnn
U _w

=0T
9) U,y Aarm cant nwjamw TOKWHH, 6y TOK QIATAA HOMHHAA
fupaamMun TOKKa HHCGataH npoueHTaAapaa udonmananann.

1.-,’:;_100; (11,6)

3) caar guam ucpodaapn Py mu;

Yu daszaan rpanchopmatopra caat uwaamn Toxaapu ¢asanap-
1a 6up xua OyAMalZn Ba HOCHMMETPRK CHCTEMa XOCHJA KHJAAH,
WYHRHT yuyH KyBsaT P, HH cxeMa GyfiH4ya HKKHTA BaTTMeTp Gu-
Aar Yauaw ao3nM (11.2- pacm, 0);

4) aaAMAWINHUIL CXeMACH MATHHTA8HHI WoxobyacHHUKI napa-
Me1paapusn (11.1- pacMra gapanur)

7. = Ui

) Tv
t‘o = ZOCOS ¢0|
=Vi—rs

Mucon. 11.3- pacMza yu dasann Tpancpopmatop (100 xaa 6300 220 8. nunr
YynFamJapH J0JAY3 YCYANAa YAaHTAHRATH €anT Piaam  XapakTepuctikanapH
kenTHpHIraH, MarnuTnanwi woxo6YacHHEHT NEPAMETPApH Z, Xg BA Fq HH

xamga U, = Uin 6yAranfarn Tox I, HM aHUKRAHT,
Eunanwu, Margdtiaunm uwioxo69acHHUHT THAa Kapuluaury

v, 121
2y = A =§U—'5-6,2 04t}

MArHHTJANHW WOXOGYACHHHHT aKTHE KAPLWIANTH
ro= 2,c08¢, = 6,2-008 =049 ou;

MarHATAaHKW 1Wwoxobyacununr WHAYKTHB KapUWNJIHIH

ro= V= r2= |/ 5T —04% = 6,18 ox;

CanT Hmaaw T1oKH (2poueHT xucobipa)

ly .
b= 100 S e T
6yrga
‘ S, 100. 10
ly o == = - 204
L T W7 g
12—350 177
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11.2-§. Kucka Tyramys tampulacu

TpancdhOpMATOPHUHT KHCKA TYTALIYBH YHHHI WKKUJAAMYU YYA-
FaMu KHcke Tytamrad (2, =0) pexumaup. DBynma nkxmaamuu
Kyuwhanuw U/, noara Tenr 6¥nanm.

Hiaatym wapouTaapusa, sbsHE TpaHCdopMaTopra HOMHHAN
Kyunauuw U, GepuArania KMcKa TyTaiuym aBapusi pexumu 6y-
Jaan Ba TpanchopmaTOp YuYH KatTa Xapd TYFAMPAAH.

11.4- pacu. Kncka TyT8myn TamPHGACHHHHT CXOMARapH:
a—6up dasann Tpancdopmarop; d—yu ¢asaan Tpancdapmarap,

Kuexa mymawys maxcpubacunune aMvanuf axamusata  60p,
CyHa2 TpaHCHOPMATODHMHF HKKHAAMYK UYJAFaMH KHCKA TyTaumin-
punamm (l1.4-pacm), O6GUPABMUH UYNFAMHra 5¢a2 N3CaUTHPUATAH
Ky4Janull 6epHAanH; KYUYJNaHHIN Peryaatopu BOCHiacHaa 8y Kyu-
aauuwny Uy KnAmaTraya acra-cekuH ownpa 60pu6, Tpauchopma-
TOp 4YyJraMmaapHia XHCKa TyTailyR TOKH HOMHHAJ TOKJapra TEHT
6y an6 xonapuran (/, =1, Ba 1, =1,,) KufiMaTraya erxasuaaau.
[y xoana ac606aapHURr KypcaTuiaapu €3u6 ONMHAAH B3 KHCKA
TYTAWYB XapakTepPHCTHKAAAPH /m; €os @, Xamna PK=I(U.\ Ky-
punaxn (11.5- pacm). Tpauchopmarop yu dasaam 6Gyarasaa ¢asa

&
@253 1
oo AR
¢
L ¢
2000} 83 } ded
'
1500} 8} ’ :
» !
' - TR “ !
7000} «} dd ;‘ Y —
Y. !
s00] 4 { :
i T
y. !
4 U W7p '_f’«_ 115- pacm ¥Yu dazaan vpan-

chopmatoprunr (100 xea,
6300/220 6) KHcka TyTawye
XapaKTepPHCTHKANADH.
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KY4YIaHHWNADH BA TOKAAPHHUHT KHAMATJIADH Yydana asa yuyw
¥praua 6¥aaan:
_laat+t Ut U,

K 3 '

(1..8)

lKA + Iw + ’QC
1= — (11.9
Yausnran KaTTANUKAADHUHT aHa Wy KuliMaTJapH aCOCHA COS ¢,
aHUKJM@HAH:
PPy P
Cosop = = . [1.10
¥« = 30,7, TT0 ( )

Kncka tyramwran TpanchopMaTOpHHHr UyJAFaMAapHAa TOXJAAD
HOMHHAA TOKKA TeHr O6YAANHTaH KYUNAHKI KUCKA MYMauiysHine
HOMUKAA Kysnraruuwn peAnnain Ba opataa U, ranwnc6atan npo-

ueHT xucobuipa mbogananagu:

UK
“K—T,,,IOO (11.11)

FOCT 401-41 ra MmypodHyK, KHCKa TYTallyB KyUJAHHWIYW KL
TeMneparypacura, abven 75°C ra xentnpuaaan. Kyu tpanchopma-
TOPAApH YUYH Hq HOMHHAA OHpAaMuH KyulagHWHHHr 5—10 npo-
UeHTHHH TaluKHA 3TajfHu.

(10.14) wdonassu KypHHHG TYpuGAwWKH, TpaHcOpMaTOp-
HHHT MArHMT YTKA3rHYHAarH Maruutasufi oMM GHPAAMYH Kyu-
Aauiw U, ra nponopunoHaafup. Jlekus KHCKA TYTAWYB TampH-
Gacuaa 6y kyunawnw Uy, wunr 10% man opTMaranaurn caba6am
MaruuTaBuil OKUM KHAMAaTH XaM aHa WYHZEA Ku4uk 6fnaan Byw-
Zal MarHUTaBHA OKHM XOCRJA KWJKII YYYH LIYHYaJdHK KaM Mar-
HUTJOBYM TOK Tanal KUAHHAAHKHA, 6y TOKHUHD KHAMATHHH XHCOS-
ra OAMacAHK XaM MYMKHH.

By xonna tokaap tenrnamacu (10.17) xy#huaarn k§pusHira
Kenaju;

- he= =1y (10.12)

KHCKA TYTEWYB TAKPH3ACH YuyH TPaHCHOPMAaTOPHHUHT aJAMallTH-
pHU CXeMaCHAa 3Ca MATHHTAAHHW woxobuyacH 6Yamadign (11.6-
pacM, a). By aamMawTtupHuw cxemacH yuyu 3. 0. K. TeHrJaMacHHY
€311 MYMKHR!

U= 1 (ry 1) + 7 (x4 xy) (11.13)
éKH .

U=t + 1 x=12 (11.14)
6ynaa z,—KHCKa TyTawys Taxpn6achia TpaHCHOPMATOPHHHT Kaps
WHJHCH

Bo=r Tt /5, (11.15)
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By epaa r, ma x, TpaHCOPMATOPHHHT KHCKA TYTalIYB Ta)pu-
6achaary 4KTHB BAa HHAYKTUB KapUIHJARKAADH.

Kucka rtyramys tampubacn yuyw toknap (11.12) saa. .10, k.
aap (11.13) Tenrnamanapunay dofnasauut, mparncHop Hamoprunz
Kucxa mymawys naimudazu sexkmop OuazpamMmacuiy Kypamus

(11 6- pacm, 6). Hdnarpamma KypHIIHK U‘ - I“.Z‘K BeKTOpKAAH CoL-
nahmu3, CyHrpa (J, BeXTOpHra ¢,
6ypuak oOCTHZA TOK BEKTODH
1,,=— 1, uu yTxasamu3. Bupray-
YK YyJIFaMAA KYUYJAQHHIL TYLIHIN
sektopaapu /, r, Ba /I x, un xam-

L d

9 Xy x5 r
»—i ._NY\___SYY\.a
Us L= T :I
F

11.6- pacM. TpaucGopMATOPHHAT KWCKA TYTAWYB PeXHMHAArM  2IMallTUpHLD
cxeMacH (@) B3 BeXTOp AMarpamMmicu (4).

13 BKKHJAMUM 49yJFaMAa KYYJaHHL TYWHIWK BEKTOpAapu —l;nr;

Ba —jl;kx; HH KypuG, TYFpu Gypuakau yuSypuakauk AOB un

XOCHA KHAAMu3, y KUCKQ mymauys yibypuaxkauzu Aehnnanu.
By yu6ypyaKAKKHMHI TOMOH/ApDH KyHWAArwaapra TeHI:

O8 = ’“r, + 1'2,,‘r2 = /.;'-;" U, .
BA =1 jx, + I, jx,= b jx,= U,
OA = lezn = UK

) - a
Byuzs U, pa UW KMCKAa TyTaWys KYyuYJAHAWWHHHC AKTHB B
peaKTHB TALIKHJA STYBIHAADH

0.=Vm (11.16)

Kucxa TyTamys Taxpubacuaa anMauirdpyiul CXeMaCHHHHT Dna-
pameTpaapu ywfy ¢opmyaanapra Kypa dHHKAAHBAK:
Us .
he' |
Fq = 2 COS 9y
Ky = P‘: —rt

Zy =

(11.17)
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KapuntauxaapHuur onvHran KuAMatiapy Ml TeMoeparypacm—
75° ra KeATHPHAAAH:

310
re16 =17y P (11.18)
s =V 13+ X (11.19)

Gyuna 9, uynpaMnapuunr Tawpuba BaKTHIArK TeMNepaTypacH.

Knexa Tyrawys Tampubacnma acocnit OKUM @y YHHHT HO-
MHHan GUpAAMuUn KyuJaHuwxary Kufimatura wuc6atan ¢agar 6mp
HEYs NDOLEHT/JADHWTHHA TAWIKWJ ITTaHH Y4YYH WYy Oxum Tyhahnu
coaup 6Yyaran marHuTasmil HcpodaapHn xucobra oamaca xaM 6Y-
aand. BuHoGapun, KucKa TyTtawys Tampubacuna tpasclopmarop
HCTELMON KHATaH KyesaT Py 6atamoM TpaHCc)OpMaTop 4y/dFamna-
puiarn 37eKTp ucpobnapHu Komaawra cappaanaiu, ae6 xucob-
A8 MYMKHUH,

PI(‘ = I['Krj -+ 11"‘ ; = l}‘(f. +7';) = ]‘2,‘7'"_75,

Mucon. Yu ¢azaan tpancdopmatap (100 wea 6300/220 8) na xucka Tyra-
myn Taxpubacupa KaTTaAuKNApHU Yavaw HaTHxanapn 11.1-3Kansanga Keatn
pHATaH.

1l.l1-xaxBaax

Yavam
HOMepH Upar 81 Ugn 6| Ugo b fynva | Lopaf Kcoa| Py om

] 64 83 62 23 30 31 190
2 108 108 103 5.1 5.0 5.0 513
3 147 148 145 7.2 7.0 7.2 | 1040
4 191 189 190 9.2 8.2 91 1780

Kucka TyTamys xapaxTepucTuxagapn f. Pu Pa CO9 ¢ —I(U,‘) HH KypHIl Ta-
nad KunuHaRw.

c¢anarma: 1, Kyurauumw 10K ayaramaap ToMOHHAAH GEPHATaR

2. Uyaramnap teanya (¥/Y) ycyauza ynawran.

3. Xanranna TOK Ba KyurawHwAapuunr $ala KuidmainapH k¥pcaTira.

4. XKagBangarn 4- ¥avaw HOMHHAA TOKKa MOC Kexaan

5. UyparamaapuuHr tawpi6a makTRAark Kuamw Tevwneparypacn 20°C wm
TAWKUA KHAAAH,

E«unnwu KyHuna nomunans roxxa Moc seasauran /=7, (4-Jaeam)

K8TTANMKAADHY XNCOS Knanil KeATHPUATAH.
Kyunannu Ux (11.8) ra 1ok Jx nmuwr (11.9) yuana daza yuyn §yprasa xwi-
MaTaapu

191 + 189 + 190

(- R w0,
'2 "2 *
Iy = 220 o5,
\

181

www.ziyouz.com kutubxonasi



KncKa TyTamys Taxpn6acnaa anMawTHPHI CXeMACHHHHC napaMeYpAapH:

(j_‘-&-m.su.

=T s
Px 1780
P, = 3fr, 6faranu yuyn r, -2/: =305~ 7.1 ox,

r=) A= =) 08 =118 =196 on.

r, Ba z, AJpHHHT OJHGraH KeAMariapuun wm TeMnepaTypach 73°C ra kearu-

pamu3a;
310 310

2.6 = l/ st = ]/8.62 +19,6° = 215 om,

o= 8.6 ou,

Vw temnepatypacura KeATHPHAraH KHCKa TYTAIYB HCPOQIAPH!
Ry = Al ory=3-9,16".8,6 = 2150 om
Vi tevMuepaTypacura keATHPHATAH KHCKA TYTanys KyuJanMiwu:

Uy = I+ 205 = 9,15 + 21,5 = 197 &,

Kyssat kosd¢uunentn:

P, 2150
O = TUen 3-915.197

Tok {y wiur 6omika xuilmaTaapnza xam xyzaan ava wy Taptu6ga xmcof-
namaap ¥rrazamna. Nucobaqwi Haruwdanrapdd |1.2- waneax 1apanga au6, Kuc-
Ka TYTallyR xapaKTepHcTnkanapnan XypaMud (11.5- pacmra Kapanr.)

1l2-xaaeaa

¥Vavam womepn U, .b Iy a P, om cos 9,
1 65 8 230 0,4
2 108 5 620 0.4
3 162 7 1260 04
4 197 9,15 2180 0,4

11,3-§. TpancdhopmaTOpHuHT cOnAanaWITHPUATAH
BeKTOp XMarpamMacH

Harpyaka yaauran tpaHcopMmaTOpHiur BeKTOp AHATPAMMACH
(10.5- pacM) TpauchopMATOPHHHT napaMeTpaapH OpacHZArd HC-
GaTuH AKKOA K¥pcaraan. Mypaxxa6 Gyarannurm ca6a6an 6y aua-
rpaMMafiad amaanft Xucobaawaapaa dofinananut 6yamafian, Ioa-
rpaMMaHi COM1ANAIITHDIL BA YHI aMANHA aXaMUATAH KHAHIL YuyH
HOMHRAJ HAarpy3Kara sxHH Harpy3xaja HiUJaAAHraH Kyuy TpaHC-
:opmaropaapuAa CaaT MWAAW TOKH xHcora oJHRMafauw Ba /, =
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= — [, ne6 xucobaanaan. Byuaa fyn x¥#unsaauran xavo pyxcar
STHMAguraH Napaxanan xatTa 6yaMafnm, aywku [, Ttox /, sa [,

Toksnapra uuc6artan xartta sMac (11.1-§ ra xapaur).

Wynnatt papas KWIANHraHaa TPaHCHOPMATOPHHHT AAMAILTHDHIL
CXeMacy COANA KYPHHUINIA Keaaad, YYDKW YHA3 MarHUTAGHHW
woxo6uacy 6¥avaftau Ba daxar keT™ma-
KeT Kenajurau yuacteanap r, =r,+r,
_Xamaa Xy = X, + x, A&H u6opar 6y ranu
(11.7- pacm, a).

Ty

a)
—
Um

p.
1 4

11.7- pacu. CoananamITHpHATaH JMAWLTHPHIL CXeMacn (4) B2 CORAANMAITHPUA-
rai BeKtop AmnarpaMma (4).

ConnanatTHPUATaH 8AMAIITAPHIL CXeMacHra MyBodHK xoala
CO0OAAAWUMUPUNZAK BEKMOY Ouazpaxmact XaM Kypuaaraa (11.7-
pacM, 6) yHaa TyFpu Gypuaxau yubypuakauk ABC Kucka tyrta-
myp yubypuakAuruaup:

BC=Iiry; CA=1LZy; AB = |,xq
Connanatpuarai BeKTOp auarpaM-
ma Gepuaran U,, [, pa cosgy= é‘-'—

H
XaMIa xicka Tytamye yuO6ypuakauru-
nunr napaMerpaapy Uy Uy Ug aco-
Culla KYpHJIALH.

JuarpaMMmanu Kypuur Taptuéu Ky-
fingaruga (11.8-pacM). O wHyKTamau
OA = U, panuycau U, afinana yTtKasa-
Mus: cyurpa O nyKTansn OpanHATAaNap
yxura ¢, Oypuak ocTuma HYp — U, HR ;g pacu, Tpanc(popmam;-
YTKazamn3. AGCumuccanap YKHHUHT NACT-  nuur COAXAJAMTHPHATAH Bek-
KM TOMOHMra KHCKa TYTgWwys yqﬁypqal(- TOP AHATPIMMACHHM fcaw.
aurunn (OA’C’ yubypuakauk) Keatypuo
Kxypamu3s. Lllynaau keAuk 6y yuGypuakauksusr A’C’ 1oMoHuHu ¥s8-
yaura napaiates KHAHG WyHAad KY9UPAMUSKH, YHRHT 6Hp yuu (/,
afinauara (A HYKTa), MKKHH9u yyu 3ca uyp U, ra (C uykra) te-

ru6 typcun. llynna OA unsugum §Tkasu6, U, seKTOpHH XOCHA
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xuaamus. OC kecma 3ca— U, sektophn Gepanu. lllynnan keftmy

yubypuakauxuuur AC Tomonu €Hura yuuur 6owka CB xampa BA
TOMOKJapHHH XaM KeaTHpu6 KypaMmua,

11.4-§. UKKHAZMYH KYYAQHHUIHHUHT Y3rapHilu

TpancdopmaTopRHET Har pysKacu yarapraHua yHHHT HKKH-
namuu Kyunawnwu U, Xam yarapMmacasu xonmaiiau. Byura Tpanc-

¢ opMaTOPHEKT COANANALITHPHUATAH AAMAILTHPHIL CXemMacHaaH dhoi-
naaanu6 (11.7- pacMra gapawr) Huiony
X0cua KRBJAWII MYMKHH; Oy CXeMalaam
KYpuHHG TypubanKH,

U,=U

1

— 1,7,

Caar nwjamaan HOMHHAA HETPYS-
Kara Kanap yruarasza Ttpascopmarop
URKURAMEN KYLAQHUWIHUNKE Y32apuuw
KaTTa/JHIH TPanc(OpPMATOPHUHT IHT MY-
XUM XapaxrepucTukacH 6yam6, xy#fmza-
v udonafan auuyNaIHAAN:

11.9- pacm. 4U, ¢opmynacu- AU, w2 =2 Uy — Uy 100 (11,20)

HH YHKADHIIF2 AOHD.

AU, gufiMaTHud aHHKA3W yuyH TpauchOopMaTOPHUKT CoNAanatm-
TUPHATAH BEKTOp AMArpaMMacunan dofixanaHaMus, OYHUHI YyuyH
yura gyfuaaruya gywmumuanap xuputamus (11.9- pacm). 4 vygra-
4aH {J, BEKTODHMHT NaBOMHra AL mnepneHIUKYaap TYIIHPAMHS.

BD xecma [, — [}, afupmanan uGopar, 1e6 xucobaalimua,

U,H—U;=BD=BF:I-FD

6yHna .
BF = Uu €08 Par
FD = Ux.p Sll‘l ?’
y xoana L .
Usn = Uz = Uk.a COS 93 + [Ixpeing,
6y aanu,
Hk