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quri xauxcpnéfﬂap acocHzia SIHPHIAH-AHTH TEXHHKABHH Npo6aeMa-
sap 53 YaapHH KyJa, XycycaH, KOCMUK (asoHH 3a0T STHMIZEK HH-
youTaa MyXHM coxara KyJUIai Macananapy naigo 6ymmoxaa. Byuwmur
VuyH 31eKTPOMArHAT HYPJIaHHIIHH GOUIKAPYBYH KOHYH/IADHH, aTOM Ba
3 _-l'pg @u3nKacH KOHYH/IapUHH, IYHHHIIEK SJ€MeHTap sappanap (usu-
waciiy G OHPHHYH Mapaaii axamusTra sra.

Myanang 0B KYPC NPOrPaMMACHHUKT GYJiumiapH Gyiinua Tpa-
ZunioH MaTepHaIIapHi 0aéH KHaIuu1 6uiiaH Gupra (aHHUAT XO3HPTH 3a-
soH 10TYKJIapHHH XaM MablyM Japaxana épuTu6 GopHuIlieK HHXOSTAa
xuiing BasHpa TypapaH. Myannud 6ynra xanuanuk spHIraHAHU 6axo-
7aummn KHTOOXOHra XaBoJa Kunanu. Cyscus, KutoGuu y éku 6y Xato Ba
xavunaHKIapIaH XouH Je6 GymMainu. :

. Myaaung TaHKHAHH MyJoXasanap afiTHHK kA (oHAand Macna-
xar1ap GepUIIHH JIO3HM TONTAH/NAPHUAT Gapuyacura caMMMH#l MHHHaT-
JOpUHIHE H3XO0P STald.
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1- §. Onrtuka npeameTH

Opat/a, ONTHKA MPEIMETHHH aHHKJIAl Npo6/IeMacHHU «EPYFIHEY TY-
IUYHYACHHH aHHKJaum npo6JemMacura Ky4uprad Xosja OnTHKA &pyr-
JIHK XaKWIard TabJuMOT A6 Tabpudmananu. Kucka Kuaud, Epyriuk —
K{/pHLI CesTHIapHHUHT cababumck Ae6 TabpH(JaHaLH. DIEKTPOMATHIT
MaifIoH XaKWJAard TabJHMOT TAPaKKHETH EPYFIMKHUHL 3JEKTPOMATHHT
Ha3apHSICUHHHT KApop TONWIIMra OJn6 Kenjuku, Oy Hasapusra kypa
épyrnuk Bakyymua ¢ =299 793 xa/cex Tesnuk GJaH TapKanajiran
Tes yarapyBUH 3JIEKTPOMArHHT MalJoHiaH Hbopar sKaH. Kysra kjpu-
Hajuran épyFIMKKa TETHIIIM 3JeKTPOMAarHuT TyJkuuiap 0,4—0,76
AMicA MHTEPBAJJArH y3yHIUKIapra sra Gynand. TaOGuuiiky, 37eKTpo-
MarCHHT TYJKHMHJIAP CEeKTPH (hakar iy coxa OHJIaH YerapaqaHuG KoJ-
MacnaH, OaJKH TYJIKUH y3yHAUrHHUHT 0 AaH co rada Gyuran Gapya co-
X4CHHH Srajyialiii Ba JeMaK, CIeKTPHHHT Kyara KypHHagHTaH KHC-
MH YHHHT JKyJa KHYMK OHP YJYIIMHM TAIKWI 3TajH, XoJoc. JIeKHH
Gapya 2/J€KTPOMATHUT HypJaHHmIap (paluoTyJIKUHIap, Ky3ra Kypu-
HaJWrad HypJaap, MHQpaKHaumi, yJabTpabuHadma, PEHTreH Ba ramma
HypJ1ap)HUHT TabnaTH OHp XMJI Ba yJap 6Hp-GupJapuaH TeGpanum yac-
ToTasapu Ouian (apKJaHyBYM 3J1EKTPOMATHHT TYJIKHHJIAp OyJarau-
JITH caGa6/i, ONTHKABUH HYPJAHHIIJIADHUHT ONTHKAra Teruuntu Oyii-
raH UHTEpPBaAH KaHAal aHMKIaHAAW JeraH MyaMMO BYXKYAra KeJajiu.
DNEKTPOMATHHT TYJAKUHIAD opacuiari Oy (apk, €pPyFJIMKHIHT KBaHT
Ha3apusACH HYKTaH Ha3apHAaH, y éku Oy HYPJAHHIIHH XOCHJ KHJIYBY i
(oToHIAD PHEPrHSIAPUHHHT MHKAOPHra Gornuk. OnTHKaBHil HypJia-
HULIJIAD COXACHHH 3JIEKTPOMATHHT TYJIKHHJIAp HYpPJaTHUJIAPHHHT Ta-
6uarura KapaG axparTu6 oNHIIra XapaKaT KHIHII MyMKHH 911, JIeKuH
Gynuur unoxn Gyamanu. UyHKH aTomsap, MoJeKyJanap, a/JeMeHTap
3appa Ba KOHJ(EHCAIMsIJIaHTaH MOJIa/iap YHKapajuran Hy pJap CoeKkTp-
HHHT PajHOTyJIKHHIAPAAH TOPTHO, TO raMma HypJaapraya G yJiras myH-
Jlail KeHr NHanasoHUHU TaKHII STHIIH MyMKHH 3KaHKH, HaTHKana Of-
THKABHH HypJaHHWJIAD COXACHHM HypJaruuap Tabuatura kapad ue-
rapanab Gynmanu. ByHH s/eKTpOMArHHT CHEKTPHU KalyJa Kuarngaap
tabuaTira Kapab xam Ga)KapHil MyMKHH 9Mac.

Onruka yuyH ¢aH cudaTuga HHMA 3HT XapaKkTepju AeraH Casoll
TyFHIanH. By SHD Xapaxrepin JeraHuMHM3HHHD MA3MyHH uiyHaam H00-
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patky, onmukaauit ycyrrapda amarda dous y éxu Oy macsup X0cun giy.
raoy. TacBupHuRr xocua G6YaMIK y3 HaBbaTHAA Ky3ayiap, AUH3anap,
npusnarap, JUHpaKyuoH nanKCaparap 6a wy Kabu 3neMernmAapoar may,.
Kua monaduean onmuxaguli cucmemairap épdamuda aRUK AYHATITHPH).
Tail SJCKTPOMArHHT TYJIKHHIAp AaCTaCHHH XOCHJ KHAHII OHIaH GOFuk,
Texeckon, MuKpocKon, CIEKTPOCKON KaGH TypJH ONTHKABHH aco6uap
ywOy sneMeHTIapHHHr KOMOHHAmusick XucoGiaHand. Dapua GyHpaj

ONTHKABHH CHCTeMaNap aHuK HYHaNTHPU/ITaH HypJap AaCTACHHH Xocuy -

KHanm KOGHIUATHra, ABHH QOKycam Ba TACBHP XOCHJ KHJHKLI Xycy-
CHATHrA 3ra.Yyap 6y XyCyCHATra 3JIeKTPOMATHUT TYJIKHH ()POHTHHHER
D yuznkau yiuamnapu A 9J€KTPOMarHWT TYJIKHH y3YHJIHTHA3H Kyn

Mapra Karra 6yJraHia, SbHH ) L1 mapr OGaxapuiarasjia sra 6y-
Naju. X03HPrH 3aMOH TEXHHKACHAA eTapJiu Japaxajaa aHHg HYHaNTH-
o

puaran 0,1 A jan 1 cx rava AWanasonpary criexrpra sra 6y/iraH (Gyiom-
JIADHHHT (TACBHPUMHH ONMII MYMKHH 6y.aran) sj1eKTpOMArHHT TYyJIKHH-
JIap OKMMH XOCHJ KHJIaJHIaH CHCTeMajapHH sipaTuiml MyMKHH.

]
Ilyngait kuin6, ontHka GyIHMHra TYJKHH y3YHJIHCH 0,1 A nau
1 cat raua GyuIraH 57eKTPOMATHHT CUEKTp AHATA30HUHH KHPHTHII MyT-
J12K0 YpURAMAND. Y BakTAa OYHNAH KeHHH KeHr MabHOAArH «EPYFIHK»

cy3uun nusatranumnaa 0, 1 A1 cM nHManasonjary TYJMKHH YSYHIH-
Tura sra Gynran Gapua TapKala€TraH seKTpOMarHHT MauIOHJIapHH
liasapja TyTamus. '

Jlexun uryHH TabKUANA0 YTHII JIO3UMKH, X03Hpry BaKTA2 paznHoo-
Kauusi, pajHoacTpOHOMHA BA X. K. Japfa KyuliaHuayBIH aHya y3syH
TYJAKHHJIap, S’bHH METP TapTHOHNATH Ba yHAaH y3yH TyJIKHHAAD g’"fo
XaM HyPJIaHHIIIAPHUHT eTaPJIH Japaxaja HyHaaTapUITaH oxmvmu:{uﬂggz
CHJl KWJIAM MYMKHH. AMMO 6yH11_al"{ XoJuapaa 9pum1mallﬂra*‘ ly6".71:
THDHJIT AHAHK, €TapJuya aHHK CTaCBHPy XOCH/ KHanul YIyH 339);2{ uﬁ; )
YaH HyHaATHPHATAHINKKA HUCOATAH aHua kaym 6y1anH. Onpus e g_
3M alTHO YTaMH3KH, ONTHKABHH HypJaHumap coxacuiHH GyHAaH cpugn-
THUIHAHT Y3HHK Wap™Id Ae6 TYIYHUm No3uy. dag T4 paxﬁlwem bisi-
XaHUur TypJH GY/IMMIApU YpTacura keckum yerapa }‘:ylmmsyyuma-
SMaCIHTHHH BA WYHWHTACK, QUSHKAHMHT Typsn yerapalows }::1 Kips
PH YCYJNapHHHAL KYJNaHHLI COXanapH Gup-GupHHH KonJianH b
catan. By sca ynapuuHT ¥3apo Goltniminra onug xenand. FOKOP! ﬂuem-
THATAHJIADHHHT GapyacHHH XHCOOTa onray xonga ONTHKE Hpglﬁlﬁam-
WHHT aCOCHH MasMyHHHH aHHKJIaiMus, Bysra épypmu{mmr Tpma Ha:
CPYRIHKHHHT HYPJAHHII, COMHJIHIN Ba 1oTH/MmI npoueqflﬂap AKHHHTD
%508i Gy1apurat MOJUIA BA EPYRIHKHUHT Y3apo TabcHPH; EpyF/I )
TapKaniuH, CpyFIHK HYPH NaCTalapHHu xocus xuinL B2 0””1]1 =
ac606.1ap kupaan. OnTHKaBHE Auanasompary anexrpomariiT T)’6 Kna
Jap XOBHPTH BaKTA2 MabAYM Gjura apy Onnan
V3apo TabcHpJamwa oJraHH cababmiy Vprauupmuar onTH e
Jiapit FOAT YHHBEPCAl IKAHIUTHIH TabKin a6 yramus. BY aca eFl’_y dyH-
XaKHAari TabaUNOTHE MOMA TYSHNHIIK Xakprary Tab HMOTHHE
JAamentan OyJuMHTa aHNaHTHPUG KVsiny.
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£-§. Epyraux xakuparH TabaMMOT TAPAKKHETMHHHT Tapuxuii 6630pi

Kapuwvrn  acpaapga ontuka. Onteka GOLIIAHFHY TacaBBypJjapu
KyJa Kagumja naigo 6yuiran (anaap xymiacura Kupagu. ¥ yauunur
Ky acpjH TapuXH JABOMHAA Y3JAYKCH3 TADAKKHH ITAH Bd X03HPIH
BAKTAA Kam( KHIHHAETTaH SHCH XOAHCa Ba KOHyHuiap Owian Coprau
capu 6oiiu6, dyspamentan ¢usuka ¢annapugan Oupura aiaanusd
KOJ1IH.

OnTHKAHHHT 3HT ACOCHH mpolsevacH — €pyFIHKHHHL TaduaTH xa-
Kujars Macanajup. EpyFIHKHHHT TaGHaTH XaKuiard GouniaHrud 1a-
caBBypJ/iap KajMCH acpiapia naifo 6yarad. AHTHK myTadakkupaap
EpyFIHK XOHCAIAPHHHHT MOXHATHHH KYPHII CE3rHIapHra acociauud
TylyHHIra ypuuraniap. Kagumrua unaycaap Ky3 «oJoB-tafuatsra ara
ne6 yitnarannap. I'pex ¢uiocodn—pa maremarHriy [Tugarop| (3p. as..

Mﬁ%ﬁiﬁaa YHHHT YKYBUHIADHHHHT (UKpHUa, Ky3haH GY‘OM__)

7lapra Kapao «KaiiHOK OyFJIaHHIIAp» YMKAAWH Ba wy cababiu KypHin

_ cesruapy naitno Gynapd.|ByHnail Kapaiiiap y3WHWHT KeHHHTH pu-

BOXCHJA AHUK LIAKN 0/n0, £BKAHA (3p. aB. 300 #.) Tapakkuit sTTHp-
rai Kjjpuu nypaapu Hasapuscy cupaTHaa Maijonra keaud. By masa-
pusra Kypa KysiaH «KYpPHII HypJapu» TAPKaIHO, yJapHUHT yu/iapi
JKHeMJIapra GopHG Teruiy GuilaH KypPHIL Ce3THCH XOocHa Oysagu. EBk-
J — GPYFJIHKHUHT TYFPH YH3HK OyHI1a0 TapKa/iHIIH XaKHAard Tab-
JUIMOTHHHT aCOCYHCH. Y EPYFIMKHH ypPraHHIra MaTeMaTHKaHH KyJ11a0,
EPYFIMKHHHT KY3ryaapiaH KaHTHI KOHYHHHH sipatau. By epaa wiynn
ailTHG YTHII JIO3HMKH, EDPYFJIHKHHHT Ky3ryJaplaH KaHTHITHHHHT Ieo-
MeT PHK Ha3apHACHHH Apatvuia €PYFIHKHHHT Maino OyJuHw Tabuaru
MyXHUM axamusTra ara 6yumail, 6alK¥ YHHHT TYFDH YH3HK Oyiinad
TapKaJIHl X0CCACH MyXHMAHD. EBKIUA sipaTraH KOHYHHSIT/IAp XO3HPIU
3aMOH reOMETPHK ONTHKACHAA XaM caxjJaHub xonarad. EBkawnara épye-
JUKHUHD CHHHIIH XaM MabiyM 37u. AHua KeiiWH WyHra yxwaumr Ka-
pauwvtapuu Iltonemeit (3p. 70—147 ii.) Tapakkuit sTrupau. Y épye-
JIMKHHHT CHHHII XOJAHCAJlapHHK YPraHuira KaTra aXamusiT Gepau; Xy-
cycan, [Troemeit épyrJIMKHUHT TYLWIHII B4 CHHUI OypyakjapuiH Ky
yauanH, aMMO CHHULI KOHYHHHH sipatHmra myBaddak Oymmapi. I[lro-
Jievelt OCMOH @PHTTHYJIAPHHUHT XOJIaTH EPYFIMKHUHT atvMocdepana Cu-
HULIM HATHXAaCcHAA y3rapagu Ae0 TOmIu. .

BoriK Kyary/smapHuHr TabcHpH EkBanAiaH GomKa KaguMCH OJIHM-
Japra xam mawaym 3ad. Kuto6rnapna Apxumern (3p. aB. 287—212 iiii.)
FOSICH acocHia KY€ HypJapuHH GOTHK KY3TyJap CHUTEMacH &piaMuja
Tynaab, pEM KeMaJlapura HyHaJTHPHII HATHXKACHAA AymMaH ¢Jori
&uaupu6 106OPHATAHIHTH XaKu#a €3unafu. DMIefoka (3p. as. 492—
432 i1i1.) osira KapaG MabJIyM OJUM TalWIafu: y HYPJAHYBUM MHCMAAp-
nan xysra Kapa6, Kysnapjan 3ca Xucmiapra Kapat HypJIaHuu OKHMit
nyHanaau ne6 xxcobnaran. By okHM/Iap yupamrania KypHil Ce3rHCH
Xocua1 Oyaamu. Mawxyp rpek (uIOCODH, AaTOMHCTHKaHHHT ACOCYHCH
Jemokput (3p. aB. 460—370 iiii.) KypHw HypJapH XaKHarn Tacas-
BypHH OyTyHJail pajg stagn. [IeMOKPHTHHUHT (HKpHYA, Kijpuut Oyom-
rapdan qwuKaémean malida amoMAGPHUNR K3 cupmiea Keaud myulaiie
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josaea weaadi. Keinmank SMHKYD (sp. ap. 341 _o70 nis.
pauiTapHIT rapaiopu Gyaun. Mauxyp Ipex  duaocodn
(5p- an.3B4—322 iit.) XaM «KIpuit nypiapy HA34pUACH) HAHT
yumanu 6yJras. Y KYpull Ce3ruCHHUD cababu uncon Ki-
yan TAUIKApHAA €Taul ne6 JgHCOGJlal‘fm.‘ApHC‘rore.m, panraap épy-
JHK Ba Kopournn;‘n(nmu;agl)’fj;gg;l:; .:::Z?/Kacu €6 TymynTapHra
ypunas. ApucToreab Ky6e e M B KY3 opannruparn my-
Yurra KarTa axaMmpaT OCpAM. DY €PAA INYHH aiTiG Yy mosuyvkw,
xauvrn MyTaQaKKUpIAPHUHT AYHCKAPAWLIAPH acocan TaGuar xomuca-
JapHHH O/LLHH Kysammnapranlvxilég acoclIaHraH Suu. ANTHK (uanka sxc-
nepmMenTal TaAKHKOTIApAaH HOOPAT 3apyp MOHAEBOPra sra smac .
[llyunar y9yH KaIuMruIapHUEHT EPYRINKHUAD TabHaty Xakuzary Tatb-
AMOTH a0CTPAKT XapaKTepra sra Gyaran. lynnah 6yammura Kapamaii;
rapun Gy AYHEKApaUIaPHUHT KyMuHJIHrH Oyiox hapasmap 6y.ca-aa,
yaiap, Cy3cH3, ONTHKAHUHT KelTYCH TAPAKKHETHA KatTa Taneup kip-
caTrat. : .

VYpra acpiappard ONTHKA. CxonacTukanunr XYKMPOHJUK  JHaB-
pH. AHTHK JaBJaTJapHHUHT XaJloKaTura OJIH6U Kearan KYJIIOPJAUK 7€a-
MUSATHHHHT eMUPH/IHIIA KNI T acP Maj[aHiil MepOCH Kynruna KucMH-
(HUHT OYSHJIHLINIA ca6ab Gyanu. Harmxkana HIM-(paHHUHT Gapuya co-
\xanapH, 11y KyMIazaH, H3HKa WIMH XaM TyIKYHIHKKa yapazn. Aii-
HUKCA, OIHH aHTHK (aH TapaKKHil STral TePPHTOPHsIApAA XpHCTHAH
yepKOBHHHHT XyMPOHJIHIA Ty(aiiH HOKyJIa#l mapouTaIap ByKyAra - Ked-
. @ancapana XpUCTHAH AHHUHHHT aKHNANapHHH acoc KHIHG o/raH
CcX0aCTHKa XYKMPOHIHK Knia Gowany. YepKOBHHHD XyKMpOHJIMIH,
WHKBUSHIHAHHAT STATHK KHIIHIIH, &1FOH GaHHUHT TapKaiuuK Ba Ky Hé-
HM MaTepHaJIHCTHK TYyNIYHTHDHIITA CXOJIACT-OIHMJIAD, HHKBH3HIUS HAa-
MOsiHa/apH TOMOHHJAH KATTHK KADWM/IHK KypcaTinmy — GyJjap-
[HHET XaMMACH XaKMKHA HIMHMHT Tapakkuil 3THmIArA yyja HOKYyJaif
JUapONT TYFAMPAH. YPTa acPHHHT GouwtaHFuy Aaspuga (sp. 150—770
fiif.) ONTHKA cOXacHaa GHpop GHP UMMM HII KHIHHMATH. DPaMH3HHHT
€TTHIO3HHYH ﬁmmapmaﬂh Gomnab han TapakKueTH apab/iapia Kysa-
THaa OGOmTaHAH.

Apa6 ¢usnru Anbxasen (1038) y3 nimuit HIIJIAPHAA ONTHKAHHHT Ka-
TOp MacanalapHHH TapaKKHH STTHPAH. Y KY3HH, EPYFJMKHHHI CHHH-
JUMHH, GOTHK Kj’rsrynapna“ EPYFIHKHHHT KaWTHIIMHH ypraHuw OHaaH
WyFyJIaHd. AJbXaseH EPYFIMKHHHT CHHHIUWHM ypramumija, llTo-
Jiemelira KapamMa-Kapii yJapoK, épyFIHKHHHD Tymum Ba CHHHm Oyp-
yaKJapH NPONOPLUOHAJ SMACHHTHHA HcOoTIann. By sca CHHHUII KOHY-
HHHH TOTMHII MaKCa[uAa YTKa3HIaluraH KeHHHIH TaKHKOTIapra TypT-
KH Gyaan.AlbXasenra chepuK mHMma CerMeHTIaPHHHT KaTTaJamTHP Il
KOGHIHMATH Mab/IyM 91H. AJbXaseH KYpHII HypJapH HasapHsCHHU HH-
KOop 3THO, EPYFIHKHHHI TabHAaTH XaKuJaru Macana Gyiinua TYEPH TIO-
3uUMs TYTraH. ¥ HypJaHyBun GyIOMHHHT Xap GHp HyKTacHAaH HypJap
YHKaJH Ba KYy3ra eTHO Ke/u6, KYDHIU Ce3THCHHH XOCHJ KHAanH, AeraH
TacaBBYpra acocianrad. AJbXaseH €PYFIMK UeK/JH TapKaluil TealH-
rura sra Je6 xucoGnaran. By aca épyrnux Tabuaruun TymyHHmpa Ky-
Huirad kKarta Kajam Oyaran. Aubxasen Kyém pa OfinuHr ropnsoHTAA

””/(17[1/3‘"1
(,s,',l;,‘[.’ﬂuf Ka
Apucrorelb
amapaui A
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3eHUTArHra Huc6atan Karra 6yau0 KypHUHHIIMHE Ce3THHUHT aafanuii
2e6 TYFPH TYLIYHTHUPraH. )

PanHUAT ypTa acpiap AaBpHAard TapaKKHETH yUyH IIAPOHT JKyia
xam orup 9u. duocop-cxonactiap (an 4epKoB TABIUMOTHHHUHT XaK ii-
KaT 3KaHJIUTHHH HCOOT KHIHIIH Kepak, e Xxucobaap sauaap. Apad Hi-
(ban nporpeccus GouJIaHHIIHHHET Hycpyalu, aHTHK MyTa(akKKHpJIapHHBHT
MeXHaTIapd XPHCTHAH UYePKOBHHHHI Kysra KYPHHIaH HaMOAHZaIapu
TOMOHMAH KapuHiHKKa yupanu. [IyHuur yuyH 6y naBp ury Giuian Xa-
paKkTepsHKY, YHAA €PYFIMKHUHT TAOHATH TYFPHCHAA HIIMHIT TaAKHKOT-
Jaap jeapan Gymvarax. Mimmit mmsap, acoca, HyDJIaPHUHT Kyary-
JapaH KaWTHHAard Ba JIH3anaplial yTHHAArH HYTHHH yprar"mm
Gy#nua onn6 GopuiraH. By #iyHanum ypra acpjap AaBpHiaH Yiiro-
HHLI IABPHra YTHII AaBPHAA XaM CaKJIaHHO KoJIajH. Macanan, Ponaxep
Bakon (1214—1294) épyraMKHHHT TapabONMK KysryJapiaH KauTi-
IMHH TEKIIHPAH, KYy3ryJapHHHT chepHK aGeppauusCHHE Yprauuu, 6o-
THK KY3ry 601 (OKyCHHHHT YpHUHH anukaann. llynunraek, P. Bakon
KY3HHHT aHATOMHMSICH Ba (DHBMOJIOTHSCH OHIAH XaM WIYFyJIaHid. Y
sau() Kypajuras Kuuujapra Gyiomiapra HHFyBUH JIHH3a/12p OPKaJIH Ka-
pamHu Macaaxar Gepran. Kym yTMall KysofiHaK HXTHPO KW/JHHraH

1285).

( X%V acp MHKBH3HIMSHHHT (DaHJATH NPOrPeccHB OKHMJIAPHHHT Xap
Kagjail SSHPHINKIADHHHE aCTOHIMI Tar-TOMHPH GHJIaH HYK KHIHIITA HH-
tuavmE Guan xapaxrepnanagd. IIyHunr yuayH 6y 103 HIIIHKHEHT Ofi-
THKA COXAaCHJarH HaTHKa/lapra XaM KaMmOara/UINTH Xed KHMHH Xaii-
paria KoJAHpMany. :

Viironnur paspu. XIV acppan Gomwia6, To X VII acpHHHT HKKHHYH
sipuMyiapHraya Gyuaran jpaBp Fap6uii EBpona yuyH deogannamuan ka-
NHTaJIACTHK HIIIA0 YHKAPHII YCYJMra YTHII AaBpPH Xucobaanamu. Ko-
JYMOHHHT AMEDHKAHU OUMIIH, KHTOO OOCHIIHHHI MXTHPO KHJIHHHIIN,
JIYHEHHHT TeJTHOLEHTPHK cHCTeMacHHHHT KomnepHHK TOMOHHIAH acochia-
HRiHM Kabu Katop HupuK Kamduéraap yMyMul nporpecera acoc Oyanu.
Cexunn-acTa 5KOHOMHKA, TeXHHKA, MaJlaHHAT, CAHBATAA YMYMHIl IKOH-
JiaHum 103 Gep/H, NPOrPeccB AyHEKAPOBUMIAPHHHT YEDKOB CXOJACT-
Japu Ouzlad Kypaiu Kydaiinu. Mim-an coxachia acra-ceKuH Tadnat-
HH yPraHHIHKHT 3SKCNEPUMEHTAl YCYJH YCTYH Kena Gouwiagu. By
JiaBpJla onTHKajga Katop OyioK Kamguériap Ba MXTHPOJIAD KUIHHIH.
Kysoitnaknapnunr Tancupund Ppanmuck Masponuk (1494—1575)
€TapaH Japaxajna TYFpH TYIIYHTHPHG Gepau. MaBposMK, HmIyHHHTZEK,
6OTHK JIHH3ANap HypJapHH HUFMai, GaJKH TAPKATHIIMHI TOmraH. Y
KY3HUHT KOPAYHFH YHHHI aCOCHI KHCMHHH TAlIKHJI STHIIMHU AHHKJA0,
YBOKHI Ba SIKHHHH KYpajuran Kyssuap GYIHHHUHT ca6abu — K3 Kopa-
YHFHLA HYDHMHI HOPMaJl CHHMACJAATHHHHT HATHXKAacHIHP, Ae6 XyJoca
ynKapaan. MaBposuk KyEm HypJapHHMHT KHYHK THPKHINIADAAH VT-
raiufia Kysarwiaajurad Kyémr TacBHDHHHHT j03ara KesqHmr caGaGunu

TYFPH TaNIKHH KHIH. ByHan KeHHATH HIIap HTanusaauK [Topr (1538—
1615)

HHHT HOMH GHuiaH 60rauK.\ Y 1589 Huina KeJlaxakaa HXTHPO KH-
JHHAJAMTaH (OTOaNNapaTHHHT NPO0GPasu—oGCKyp-Kamepann Kauid



h-n.'b'l”l Bup ‘ut'l!"'a HIapran Keftun acoenit onTukanuit acSoGiap —
ppockol Ba KYPHLL TPyGatapi uxTnpo K.
MUKPOCKONHHAL HXTHPO Kuanmmun (1590) rosyiany onTik-mMacre-

i 3axapuit slucen HOMH Gunan Goenanran. Kypuur tpyGanapuny roa-
au onTHKAADH 3axapuii Slucen, Slxos Menuyc sa Fanc  Jlunnepc-
refinap AeApAH OMP Bakaa (1608—1610) sicait Gowanarannap. By on-
TuiaBhil ac600NapHIHT XTHPO KHIMHMILK KeHHHTH Hu/Iapia acTpo-
povus Ba GHOJIOrHANA HUPHK xampuériapra onnb xengu. Hemuc du-
uri BA ACTPOHOMH V. Kennep (1571—1630) onTukaBuit acGoGiap Ba
(pu3i0A0ruK ONTHKA Hasapusapura Terdiuay GyHIaMeHTan HuiapHu
Gamcapan- [y caGaGnu, ynu TYFPUAAH-TYFPH (H3HONOTHK ONTHKA ACOC-
wic ZieG aTaul MYMKHH. Kennep &pyrankHUHT CHHHIIMHE {praHHuL

crua Ky HUWIANH. JIEKHH CHHML KOHYHHHHM y Mac, Ganku, rapuu
a1a0ueTAd SBJIOH KHIMAran 6y/ica xam, roMTaHAUSAUK OJIHM’BP[J'IJIE-
Gopa Cuenmiyc (1591—1628) aunknaran. CHHHLI KOHYHHHHHT X03Hp-
1t TabpHpHHY (ppauity3 Maremaruru Ba Gpuiocopu Pens [ekapt (1596—
1650) Geprai. [leKapT €pyFiuk nporecc/apuHUHT TaGHATH MacajialapH-

ra Kyn sbTHO0pP GepAU. YHUHT (uKpuya, EPYFIHK HYPJIAHYBYU HKUCM- -

japHHHT yAapHH ypab onran Myxurra KypcaTaguraH 60CHMEAAH HOO-
pat. by 6ocuM aloXHAA 3appanap — <«OGOPJHK ilapyajapH» AaH Taui-
KuJ1 TONraH MyXHT OPKanH Kyara y3aTunub, KYpHLI Ce3rHCHHH YHFO-
‘pai. DyHzd Jlexapt pyrauk Gocumaapuuu GUP OHIA TapKananu, Ae0
xncoénaraﬂ.

[eoMeTpHK ONTHKAHUHT PHBOXKH yuyH (hpaHiys onumu [Isep ®epma
(1601——1665)“!101\114 Ounay aranajuran depma MNPHHIHMNHM KaTTa axa-
MHATr 3Ta Oy B"yunpm-lunnra Kypa, EpyFIHK MKKH HyKTa Opacuia
TapKanrania WyHxi iy Gyina6 TapKanaguki, Oy HyJIHY YTHIL y9yH
MiHHMYM BaKT cappaanany. [lemak, depma [IexapTHHHT (HKPHIA Ka-
paMa-Kapuii y1apoK, EPYFIMKHUET TAPKATUII Te/HIH UCK/IH 1e6 xu-
coonarad. Mawxyp uramus dusurs [anunei (1564—1642) épyruauk
XONjiCaTapHHH  yprauu Oyluya cHcTeMald paBHIIA HIIJaMaraw
6i/.1ca-1a, ONTHKaAA (banra axoiu6 Hatixanap OepraH muwiap Gaxap-
qu. Tanunedi. Kypuur TpyGacHHy TaKOMHJIAITHPAN B2 YHH GHpHHYH
610 acTpOHOMHUSATa KyJna6, KonepHUKHHHT TeTHOUEHTPHK CHCTEMA-
citra acoc/ianrad KoMHOT TysuuIHuM XaKHaary sHri KapamiapHi acoc-
pamra oHG Kearan 6yiok Kampuérnap spatad. amuneit sspatran Ky-
pifu TpYGACHHHHT KaTTalalITHPHIIH 30 ra Teur Gyau6, OHPHHYH HX-
THPO KHIHHIAH Kypuur Tpy6anapuian Kym MapTa Karta d4H. [annneit
3y apaTran kypuw TpyOacu éppamuaa Ot cHpTHAATH TOF Ba Kparep-
qapuit kypa oamu, IOnuTep miaseracHuuur #yOULTAPHHH, Comott
jij/AHHAHE 10JILY3 CTPYKTYDACHHH Ba X. K. JIAPHH aHUKJIAAH. Tanuneit
@pyFTiK TEATHTHHH ep LIAPOHTHAA juIvalira ypHHIH, JEKHH 6y MaK-
caj Y4yH yuia BakT/Aa MaBXyJ Gy.iraH sKcnepuMeHTasl BOCHTaJIapHUHT
MyKaMMaJJammarany caabau, mysaddaxusrra SpHia ONMALH. By#-
JaH YHKAAHKH, [anuiel EPyFIMKHUIT YEK/IH TAPKAJMIL TE3JHIHId ara
sKAH/MTH XaKHAa TYFpU TacaBBypra sra 6y.ran. LIyHUHIICK, Tanuned
Kyéul JOFIapHHH XaM Kysatrad. Kyéw pornapHHH GupuHyn Gyau6

Taaneit Kaup STraHaurHun mesyur-omum [larep [Leitnep (1575—
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1650) unxop xuarau. Jlekun Gy oanmMHHHI ¥3H Xam Kemsep cxemacn
Gyiinya sicanral KypHul Tpy6aci épAamuia Ky€ JOFIapHHH Ba Kyen
(akennapiuu 6up Heua 60p aHMK Kysarran. Illeiinep Hwaap#ia wmy
uapca aloXHAa axaMusiTra sra GyJAHKH, y KYPHII TPYGACHHHHT OKy-
JSIPHHH Ky3 OuJai SIXUH KYpHII Macopackian KarTapok Macodara cy-
pu0, yHu npoekiioH ac6o6ra aiinanTHpAH. By ca Kyéi TacBHPUHH 3K-
PaHjla XOCHJ KHIMIWIra Ba YHH GHp BaKTHHHT Y3HIa OHp HeuTa Kiuwura
TypJH XHJ KaTTaJaliTHPHIIAPJA HAMOHUIN KHIHIUTG HMKOHHAT TyF-
JHprau. -

Bowxa Gup onum-uesynt Mapk Axronuil ne Jomuuuc (1566—1624)
panr;iap Ba KaMalakHHHT Tabuary GunaH KH3HUKHO KoauO, Oy xoau-
canapuH TYWYHTHPHIW YuyH €PYFJHKHHHI CYB 6u1aH TYJAHPHJATAH
WINA mapaapia CHHHIUHHH YpraHiH.

Vina jaBpia IpHUIMIraH SHT Kkarra -MyBapdakuar I'pumanban
(1618—1663) ToMoRHAAH EPYFINK AUGPAKIMACHHHHT KA KUTHHUIIHY
onu. Y @pyFIHKHHHT HHTHUKA THPKHuIapAaH €kd Howagdod sxpan
veTapHAaH yTrauuia TYFPH YH3HK 6y#1ab TapKaJHILAaH YeTIaHHIIK-
HH anuKJarag san. Y AnQpakuusHy KysaTum Oyinya KyHWIrad Tam-
pubanapauur Typaapiun yaraprupu6, Kyémr Ounan épurunaérran k-
panjari MKKHTa THPKHWAAH YTa@Tran €pyrIHK AacTaJapHHHHT Kynik-
Jnwira oyl 6eBocHTa TazKpHba YTKasHLIra SPUILAM BA TaXKpuGana €pyr
ra KOPOHFH HYJIapHUHr ¥3apo aaMamMHiO KenHmHHA Ky3atad. Iys-
Jait kU0, épyriuK Jacrajapu Kymuiranuaa 6ab3d epjaapiaa €pyr-
JHKHANT KYYalHK aMac, Gallkd yHHHT CyCaHHIIH BY KYATa KeldHIIH
annkgaangi. Kelinguanuk 6y xonuca HHTep(hepeHnHs HOMH OujaH ara-
s1a GonranaM. IpuManbiu épyFIHK TYJKHHCHMOH XapakaTiaH HOopaT
ne6 Kaparanjiaruna, I0KOpHia Ky3aTH/IraH XOAHCAlapHH TYLIYHTHPHI
MYMKHH Jierai xyJjocara keiau. )KacmiapHHHT pAHTIapH XaKuiaru
macazara Keiaranja XaM, y paHrJap — O €PYFIHKHHHT TapKuOHH
KuCMHA 16 TYFpH QUKD aliTrad. Y TypJH XHCMJIAPHHHT TYPJH paHr-
Jiapaa Oy iIMHE JKHCMJIADHUHT  ¥3J1apHra KeJIHO TywraH €pyrInKHi
yarapruprai Xonja KaiTapumu OujaH TymyHTHpaid. Y paHriap xa-
KHJA YMyMHil MyJoOXas3a IOpHTHO, paHrJIapHUHT OHp-GHpPHAAH (apKku
épyrauK TeGpanHwJIapUHHHT yacToTanapuaaru ¢apk (Fpumaaban ep-
MHHOJIOTHsiCH OYiiHya, €pyFrIMK MOAJACHHMHT TeOPAHHMI Te3JTHIHAATH
¢apk) HatwKacuua Kenub uukamu, AeraH (GUKpHH afTagd. Jlekun
I'pumanbau EpyFIMKHUHT TaOHATH Xakujga GHPOp H3uuj (QUKpra kema
onrann #yK. Myspail Kuan6, Kypu6 TypHOMH3KH, EPYFIHK TaGHat
XaKuIard macaja 3KCrepuMeHTan KamduéTaap YHHHT Y4yH 3aMHH
TaiépJaaran 3aMOHOK oéxka typra. lllynnan xeiunru naBpia (yHza-
MeHTaJl Ha3apHil Ba SKCNepHMEeHTa] TaAKHMKOTJIap YTKasHILHKH, yaap
€PYFJIHK NPOLECCAAaPHHHAT TabHaTH XaKuaa OHPHHYH HIMHA acocjan-
rau xyJjocanap spatumra oau6 xeapu. Iy naspaa €pyraux Xoamuca-
napuHA OMp-OMpHra 3uj 6yJraH MKKH Kapam OpPKaMH TYIIYHTHpHLI,
'bHH EPYFIMK — KOPNYCKYJIsip XOAUCAa Ba EPYFIMK TYJAKHH TaGHath-
ra 3ra, Ae0 TYIYHTHPHII TeHJEHIHsACH aloXHia GUp Kyd OniaH HaMo@H
6yanu. TaGHaTHHHr OOGBEKTHB XOAHCAJADHHMHT Y3JyKJH Ba Y3JyKCH3
XYCyCHSTIADHHH AKC STTHPYBYH MKKH Hasapusl OpacHAard Kypaw Ta-
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Guil paBlia MaTepHs Ba YHHHT XapaKaTHHHHT IHasekTy
il KapaMa-Kapiwinkiap Gupaurd ch(pariia ake sTTupmu,

Ontukanuir XVII sa XVIII acpiapaard Tapakkuery, Hetorou-
HHHT  €PYIIHK XaKHAATH KOPMyCKYJAsip  Hal3apuscuy, EPY!‘JIHKHHHI‘
Toiredc spatran Tyakun  wasapusich. XVII acp dan,  rexupxa
pa Huvab YHKapHINHHHT TypJM coXajlapHJarH HaBGaTiary TapaKKueT
GuiaH XapakTepiaHand. By paBppa MaTeMaTHKa Xyna Tes Tapa“l Hit
s1a Gomviani. EBpomaHHHT TypsaH MamIaKaTiapHAa ONTHMIIapHY Kéilp
JAWTHPYBUH XKAMUAT BA aKaJieMHsi/Iap TAKWI STHIANH. By sca genr
OMMaHHHT HIM-(QaHfaH Gaxpamauy Gy/IHWIHTa Ba hauna Xankapo ano-
KanapHu ypHaTHmra uMKoH Gepagu. XVII aCPHHHT HKKupyy sIpMEA
TA0HAT XONUCANADHHH SKCTepHMeHTal YPTaHHII YCYIH . yaum-gecu
ranaba KO30HIH. :

By naBpHuHT fiupuK Kam@uérmapu 6yIOK HHLVIH3 QUBHIM Ba ate-
matiry Mcaak Heioton (1643—1727) Homu GMi1aH Gornamray. Epys-
JAWKHHHT npH3Manaru aucnepcusicn (1666) HbioToHHnuur ONTHKajaru
HINPIIK SKCrepHMenTan Kampuéry xucoonanany. Heioton o épyranx pac-
TacHHHUHT Y4 8KJ/IH NPH3MaJiaH Y THIIUHH TeKIUPHO,0K EPYrinK Y3IyKcH3
CreKTP XOCH/ KHJYBUHM UEKCH3 Ky PaHIVIH HYPJIap TyIuamugay u6o-
par SKaHIUPHHH aHuKJIaju. By TaxpuGanap acochpa ox epyrink
MypaKka0 HypJaHHuIIaH HOOpaT JAeraH XyJoCa YHKApUIAM. HpoToH
TecKapH TAXPHOA Xam YTKasAu: y OK EPYFIHKHHHT NDUSMAfan {THH
HATIDKACHA  XOCH/ Oy/1aéTran pauryiu HypJIapHH JIHH3ajap éppamua

 iiFn0, Kaiitanan ox épyriuk xocusar kuiamd. Huxost, Heioton cnextp-
' HIHT acocHif paHr/apura Gysuirad GHp HeuTa CeKTopJapra Gy IHHraH
JonpaHu aillaHMa Xapakarra KeaTHPHII HYJu OWIaH paHryaphu apa-
JAmTHPHIN Taxpubacunu YTKasnH. JIHCK Te3 ailylanranja xamma pasr-
Jlap TyTamnd KeTHO, oK EPYFIHK MaH3apaCHHH BYXKYJra Ke/lTHpraH.

Heioton 6y Qynnamentan Taxpubalap HaTHKaNapHHU paurjap Ha-
3apHACH acocura Kyiau. By HasapusiHu yHAAH OJNIHH sliaraf OJIMM-
JIapHUHT GUPOpPTACH XaM sipaTa oJmaraH 3iH. Panrnap nasapusicura
Kypa, JKHCMHHHT PAHTH CHEKTPHUHT XKHCM KaHTapa oJajuray HypJaapH
6unan amngJIanany; GomKa HypJapHH MKHCM IOTALH.

HuioTon 1okopuaary Kamduéniapra onu6 Kearas uiiap Giiad GHp
Karopja EpyrIMKHUHT TUMPaKLUHICH Ba HHTEPHEPEHIHICH YCTHAA XaM
it 04146 Gopraun. Y «HeloTon Xananapuy 1e6 HOM OJITal KOHYHHE HH-
TepepeHIion MaH3apaHH MalJoHra KeJTHPYBUH MyHAAl aKoiuo
TaKPHOAH aMa/ira OWMPANKH, HATHKAJAa MHTEpP(hEepeHIHsl XOoxHcasa-
PIarn MHKAOPHH MyHOCA0aTapHH aHUKJIAITa WMKOHHSAT TYFHJILH.
Epyrauk Xopucanapuun TywyHTHpHmn yuyH HploToH €pyrnnx Hypaa-
|HYBUH JKHCMIIAPJAH TapKanaéTrad XaJjaH TallKapH Mafija 3appa’ap-
JanHoopar ne6 ka6yn xuaran. [lynnait xuuu6, HeioToH — 31 OKHIL
HasapusicH Je0 ararad, EpyFIHKHHHI KOPMYCKYJSp HasapHsCHHHHT
acocuricnznp. Heioton &pyrauk sappanapu Typau yuuamiapra ra,
ADHH EPYFINK CIEKTPUHMAT KH3HJ KHCMHIa TEHIIN 3appajap HupUK-
poK, GuHauia HypJapra TerHuwiM sappasnap Maiiapok Gyuaann neb
xicobnaran.’By yerapaBuit Xo/l1ap opackjia OpasiHK yJayaMaaru sappa-
siap €rafyKH, yJiap paHTJIaDHHHT Y3/yKCH3 CIEKTPHHH BY:Kyara Kells

K MOXHsITH-
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Tupanu. OKUII HA3aPHACH CIEKTP PaHTIapuial TamKapH, épyFIHKHAET
TYFpH YN3HK GYii1a0 TapKaJHIKHHE XaM XK TymyHTHpanu. JIekun Gy
Hasapus KaiiTHi Ba CHHHLI, HHTep(epeHuHs Ba AU(PaKius XoiHcana-
DHHH TYWIYHTHPHIUAA JKyAd KaTTa KHHHHUMJIHKIApra yupaau. Oxuu
HasapHsicHHH 6y (aktiap GHian Goraaw yayH HpioToH TypJiu Gy acoc-
JIaHPaH KYIIHMYa THIOTe3ajapra TagHHmra MawxOyp Oyuiad. Jlexus
1IyHra Kapamaii, oxuim Hagapusich ¢panga 6ytyn X VIII acp a XIX acp-
HUHT GUPHUHYM YOparH JaBOMHAA, IbHH TYJIKHH Ha3apHSICH YHH CHKHG
yHKapMaryHya XYyKMpOH GyJijH. :

EpyFIMKHHHT TYJIKUH Ha3apHsCHHM HHIIH3 (usurd Pobepr T'yk
(1635—1703) Ba roanangusiux onum X pucruan [iokrenc (1629—1695)
Huiab  yuKAUIap.

T'yk épyrank MaHGaHH ypa6 onraH (asofa CHepHK TYJIKHHIAD CH-
(aruna TapkanyByd Te3 TeOpaHMa Xapakariap (MMOyJbCAap) AaH HOO-
par 1e6 xucoGnaiinu. By TeGpanumiiap anoxuaa MyXuTaa, sibHH OyTyH
KOMHOTHH TYJAHPUO TypraH 3¢up ne6 aralyBYH MyXHTAA TapKalaip.
T'yk épyrIuK TYJIKHHIADHHA KYHJANaHT TYJKHHIAD KaTOPHra KHPHUT-
ran; OyHu KefinHyanuk QpeHeab Tachaukiarad. Tyk, yHHHTZEK,
IONKA MJ1aCTHHKANAPHHHT PAaHIVIaDHHU TEKIIMPHII GHIaH XaM Kyn mmy-
FyJJaHrad Ba yJapHH TYJKWH HasapHsCH acOCHAA TYLWIYHTHDHIITa
ypUHTAH, JIeKHH Gy TYLIYHTHPHIIHH OXHDHTa eTKasa oJMaraH.

X. Tiofiresc Xosupraya YHHHT HOMH OHJIaH IODHTHO KeJHHa&Trad
NPHHIAI SIPATAUKH, Oy MPHHIKI TYJKHH XapakaTHU 6atadcHil KuHeMa-
THK aHaJM3 KUJIHIra Ba Oy coxana TypJaH KOHYHHATIAp sSipaTHIIra HM-
xou Geppu. [oiirenc y3u TabpuQyiarad NpHHIHI ACOCHAA KaHTHII Ba CH-
HUII KOHYHJIADHHH TYIIYHTHPAH. ¥, XarTo épyFIHKHHHT KpHCTa/lIapia
conup GyJiajuran HKKHJIaHMa CHHUIIMHH XaM TYIYHTHPa oaad. By Xo-
nuca jaHusanuK oauM dpasm Bapronun (1625—1698) TomMonunan 1669
finiga Kawd KuanHran G6ysand, oNHMIIap OpacHia KaTTa KM3HKH yii-
rorrad. lloiiresc, pyFIMKHUHT HKKHJIaHMAa CHHUINMHH YPraHum Ka-
paénuza épyFIHKHHET KpHCTaNIapiary KyTOMaunml X0OAHCACHHH OYNH,
JexuH Gy XOAHCaHH TylIyHTHpPa onMazH. [ioiirenc xam P. 'ykka yxma6
épyrauK GyTyH GOPJIHMKHH KOIUIaran sahupia — MaHja MaTepHsifa TyJi-
KHH cHdaThia TapKanaau ne6 xucobnarad. JIeKHH EpYRIHK TYJIKHH-
napunn [ofirenc Gyinama TyJIKWH Je6 Xucobiarad Ba MYHHHT yUyH
XaM y KYTOJNAHHII XOAUCACHHH TYIIYHTHPUG Gepa o/MaraH; y, myHHHr-
e, paHriap HasapHACHHH GepoiMaju Ba EPYFIHKHHHT TYFPH UHSHK
Gyina6 TapKaNHIIMHE TYIIYHTHPOJIMAJH.

Epyrnukaunr [oirenc spatran TyJIKHH Ha3apUsACH MaHa mwy Gapua
KaMuHaIHKIapy Ty(ainn HblOTOHHUMET OKHMIN HAa3apHsCHra Kapuiu Ty-
poamanu, Hatuxkafa Heioton Hasapusicn 6yrys X VIII acp nasomnpa Ba
XX acpHHHT OomIapujaa XyKM CyphH.

Oxuur Hasapusicura 6ylox marematuk Jleonapn Dinep (1707—1783)
KapiH YHKKaH. ¥ XaéTHHHHT Ky KHcMHHH [TetepGypraa Poccns dan-
Jaap AxajgeMHsCHIA HIA6 YTKasraH.

Yayr pyc oaumu Muxann Bacunbesnu Jlomonocos (1711—1765)
€PYFIMKHUHT TYJIKHH HasapHsCHHHHT H3YHJ TapadropH 6y./iu0, y €pyr-
JIHK 3HPHHUHT TeOpaHMa XapakaTHAaH uéopar je6 xucobmara. JIeKHH,
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o110 wynjail GyIoK ONHM XaM CKHiy HA3aPUACHHIAL XYKMPOHJHT HiH:
oyiwamtipa oavanu. X VII sa X VIII acpaapgars ONTHKA coXacuaaru
JiHpUK KamHeTIap Katopura EPYFIMK TE3JHFHHH YJIUalr XaM KHpaau.
By KaTTallKHA NaHusank actponom Onad Pemep (1644—1710) IOnpu-
Tep HYIMOUNAPHHUKT TYTHAMWNHY Ky3aTuwl HaTHxacHia (1675) xu-
cobaaran Gyuica, MHIH3 acTpoxomu YKemc Bpanneit (1693—1762) sca
yiui 10J4y31ap aGeppauusicn Karraaurura Kapat (1728) auugnaraw.
1ly naBpAa CNEKTPJAAPHM ypranuul 6Yiinya axcoitn6 Kauipuéraap spa-
tuara Mt By coxamars Gupunum xysatmmsap weex xumurun Kapa
[een (1742—1786) ra reruwan 6yau6, y 1777 iinnga nudpakusun Hyp-
aapuu Tonau. Marnus acrponomu dpunpux Buasrensm Iepuess (1738—
1822). CNEKTPHHHT TYpP/H COXanapuaru Temneparypanu yuauaé (1800),
Ky3ra KYPHHAJHIaH CMeKTPHMHI KH3W/JI yerapacHiaH yTraHia TepMmo-
METD TeMNEPATYDAHUHT KYTADHITAHJIUCHHH KYPCATHIIHHY CesraH.
Tepuedb Y3H YTKa3ran Taxpubanapy acocHia Kysra KypHUHMaHgurain
HCCHKIHK HYDJIAPH MaBKyJl Ba yyiap épyF/HK HypJiapura aiuad y xmani,
el XyJoca 4YMKapras.

1801 iinana memuc ¢usuru Purrep (1776—1810) yabTpabunadiua
HYp/1ap MaBXYIJIUTHHY YJIapPHHHT XJOPJH KyMyLIira XHEMUSIBHH TabCH-
pugan Tonpu. Mynra yxmam taggukotiap aiHy naitaa HHMING (U3UTH
Bonnactos (1766—1828) romonupan yrkasunran. by xawmduériap uyp-
nanum Guian 60FMHK GyaraH mpoueccsap XaKHaark TacaBBYpPJIapHUHE
anyaryHa KeHFaHWImHra oMH6 KesgH. i

 Jlexut épyFAUKHUHT STOHA Ha3apHSICH HYKJIUTH TY(ail/IH STHTH O4U-
naérrad  (QakTIapHH TYIWYHTHPHIIHHHT HJIOXKH GyJ/IMajH. [H}:mmr
YuyH XaM 3KCIEpHMeHTas KamuéTiap TapkoK Xapakrepra sra GG,
yiua BAKTIA XYKMPOH GyJIraH OKHII Ha3apHsCH yJIapHH KyBBaTJaMajiH.

XIX acp onrtukacn. Epyrauk 7TyiKuH Ha32pUSICHHUHT ranadacu.
XIX acp caHoaT MuIa6 YHKAD HITHHKEHT Te3 CyPbaT/IapAa YCHIIH 6uymau
xapaxrtepianaay. KanuranueTnk wmia6 YHKapHUIHHHT KEHT KyJaM-
Jiari pHBOXKI MyPakka6 MamMHajsap, Kyposaaap Ba ABHrAaTe/IapHH Ta-
aa6 kuia Gomviagu. Wynnar yuyn XIX acp GusHKaHHHT TEXHHKaBHH
NPOrPeCcCHUHT UIMHIT yHAAMEHTH CHpaTHAa IyPKHPaO TapaKKH{ ITHLL
“jaBpit GyaraHanrH axabmanapau xon smac. XIX acpaa sHeprust Ba
YHUHT GUD TYPAaH HKKHHYH Typra ailyIaHHIIapH XaKuiard TabJHMoT
TapakKHil 3Taj, SHEPTHAHHHT CaK/JaHHI KOHYHH [IAKJIaHaad, MOUa
TYSITHIHIHET aTOM-MOJIEKYSp HAa3apUsiCH HUNIA0 YHKHIAAH, SJCKTP
Ba MarieTiaM TabauMoTH (6y TabAMOT KeilHHUAMHK DH3HKAHUHT Gapua
Gourka coxanapuja Ty6 Yarapuuwiap sicamra MG Kejin)-pHBOXK/IAHA
oouraaitn. XIX acp sHa wy Gunam xapakrepraHajuki, Gy AaBpia
(U3HKAHHHT TypJaH Oy/JHM/IapH SHEPrHSHUHT CAKJAHHII Ba auJaHHu
KOHYHJIapH XamJa MOMIAHHHT aToM TY3HJIMIIH XaK@iaru, 3JexTp Xa-
KIJIard TabAHMOTJIAPUra acoc/]aHraH XOJja CeKHH-acTa MarepHst Ba
XapaKaT XakHIarH M3uHA GHp GyTyH TabJMMOTra GHpjama Gouisian.

XIX acp Qu3MKach Tapuxmuia TYJIKHH Ha3apHSCHHHHT Fajabacit
GyioK BoKea 6yau6 xucoGmaunn. By ypumma unraus ¢usurn Tomac
I0urunur (1773—1829) xusmatnapu karra. Y TyJIKHHIAD HHTEp(eped-
wasicnr (1802) xaxmuarn acocwuit Konanapuu Huwa6 unkau. By Gunan
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10ur 1onKa naacTHHKanapuunr panrnnn (xyeycait, Hploton xanxana-
puIN) TYIIYHTHPHII MMKOHHsTHTA 3ra Oyuad. Jlekun IOnr épyrank
TYAKUHAAPUHN GYilnama ae6 xuco6:aal, HOTYFPH (UKD IOPHTTAHJHTH Ca-
6a6n, pyFIMKHENT KyTONAHWMMHH TYUWYHTHPHG Geponmanu. Epyr-
JIHK TYJIKHH HA3apHACHHUHT FanaGack OyioK (paniy3 ¢pusnru dpenens
(1788—1827) nomu 6uaan uambapuac GOFIHK. Y TIOATEHC MPHHIHITHEMN
Kaiita ounantupu6, yun IOHr Hinab yAKKaH MHTEP(EPeHLHs TPHH-
uuny Guaan 6upaawipun. Llynra acocnanu6, y €pyraHK AUPPaKIEs-
CHHHHT H3YMJl MaTeMaTHKAaBWil Ha3apusCHHH sSpaTAH Ba TYJIKHH Hasa-
pHusicH acocHja épyFINKHHHT TYFpH YM3HK G6Yinal TapKalHUWHHH Ty-
wynTHpan. Byaapaau TawKapy, dpenens KaTop axKOHHO SKCNepHMeHT-
JIapH¥ aMaira OLHPAHKH, YJap OKHuI HasapusCHHN Gy TyHAall paj 3THO,
TYJAKHH HA3apHACHHH TyJaa Tacauxnald. dpeHesb OKHII Ha3apHsCH
YCTHAH 3HT KHIMH Macanaja — EpyFIHKHHHD KyTOGJaHMIl XOXHca-
CHHH TyIyHTHPHUIAA Fana6a xosonau. Iy makcanna dpenesnb Ba yHHHT
anr sxun cadpown Aparo (1786—1853) xyr6nanran HypJapHHHT HH-
Tepdepenuuach Gyiuua KaTop MMM Hiuiap YTKa3nHaap; myJap aco-
cuja yaap épyrauk Te6panuumiapu Gyiiiama amac, 6anku hakat KyH-
Jananr GYJIHIIE MyMKHH Jlerad XyJocara KeJajaujap.

Jlexun épyranknuur Ppenens nmaad yMKKaH TYAKHH HazapusicH
KaHuanuK Karra MyBadpaxuaTaapra spHIITaHHTa KapaMmail, yima pasp-
jary Kynunank (GusHKaap EpyraHK Te6paHHmJIADHHUHT KYHAAnaur
sKaNJANr Xakhigard QUKpJap MyT/iako 3XTHMOJAAaH y30K Xe6 XHcos-
napamiap, 4ynkn 6y Xoana sGHPHH 37aCTHK KaTTHK JKHCM XYCYCHSITHTA
sra Je6 Kapamw no03im 6ynap ojn. By Kuilnuuaukaap, Xarro yiia xasp- -
uuHr 3ur Oylok osnmaapu (Jlanaac, Tlyaccon Ba GomKanap)uu Xam
JoBrupati6 kyiian. Hatukana TyiKun HasapusCHHIHT Tapadiopaapn
OKHLI HA3apUsICHHUAT Tapaduopaapura HucOatan KaMUHINKEN Tau-
ka1 stap sau. [lynnait 6yaummra Kapamai, 1830 finngan Keitin ox
nasapHsiCH acTa-ceKMH Haszapjan Koan6, TYIKHH Ha3apuicH 3ca KyI-
YHJAMK TOMOHWJIAH TaH oJHHa GouljlaHuH. -

Ontika coxachua €pyranKHHHD TYJIKHH HA3aPUsACH acocHia yTKa-
3WITAH KAaTOP MawXyp Huuiap TYJIKHH Ha3apHACHHHHT TYTraH VPHAHM
sinafa mycraxkamaaui. Hemuc ¢usuru dpayurodep (1787 — 1826)
Juppakuyon nankapa (1821) uxtnpo KHaIgH Ba wy AHOPAKINOH Tan-
»kapa épramnna Kyéur CnexTpUHHHT KOPOHFH WH3HKJIAPHTa TYFPH Ke-
JYBUH TYJIKHH Y3YHIUKJIAPHH anukAanu. 1835 itmana wemuc usurn
Isepn (1792—1871) Tyugun nasapusich acocuia AHPPAKIHOH MaHKa-
pajap nasapuscunn muia6 unian. dpannys ¢usnrn Babuue (1794—
1872) 1829 itnnna€y €pyrJIHKHUHT MabJAyM TYJAKHH Y3YHAUTHHE y3yi-
JIIK GMPJIITHHERD 5TaN0NH CHpaTHAA KaGysl KHAHWHH TaKan} KHaran
S/H. '
®pannys ¢usnrn Kown (1789—1857) mucnepeusHuur TyaKua Ha-
3apHSICHHH 3()MPHHHI aTOM TY3WIHUIM TACABBYPH aCOCHAA HLIA0 uHK-
ni. ®paniys onnmu arepp (1789—1851) munr gororpadusanu uxTHpo
kuamwy (1833) xam my naspra Kupagu.

1834 itwana unrana ¢pusurn Apu (1801— 1892) nykrasuii ManGanunr’
TAaCBUPH YPHIAA HAEAN JHH3A XOCHI KHITaH €PYF AH(ppaKLHOn JoHpaya
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HeJb PUBOMKJIAHTHPraH HA3apHs ILyHAAil HaTHXKanapra oaHD KeainkH,
Gynapra Kypa a(pup xapaxaTiart sucmMra KHCMaH spramaan 1e6 Katy4
Kuanm Jo3uM sau. dpannys ¢usuri Puso (1819—1896) nurepfepen-
1HsIra acoCJaanud, EpyFIHKHHHT OKA€TraH CyBAArH TE3JNHTHHH Yuain
HMKOHHHH GepyBul TaXXKpHOAHH ama/ra onpAH. By Tamxpuba ®peneis
TacaBBypAapHHH TaciAHKaap 3aH. 1850 imana (pannys ¢pusnra Pyko
(1819—1868) Aparo ujesicira acocsiaHran X0J11a épyFIHKHHHT CyBJar
Te3JIMTHHM Y/14al, TYJKHH Ha3apusira MOC KeJlyBUH HATH:Kara SpHuijH,
SbHE EpYRIHKHHHT CyBIArd Te3JHCH XaBojarkra KaparaxHia KHYHK
OYJIMLIHHHY TOIJH.

Epyrunknunr xasogaru teanurunn ®yxo, ®uso, Kopaio, Maiikess-
con, IOur Ba ®op6enap yinuaguiap. Yadauiap ymyman 6up-6upHra Moc
kenaral, sbHi 300 000 xa/cer ra sikuH Gyaran HaTHxKaHu Gepau. Ppe-
HeJHUHT MM EPYPITHKHHHT 3J1aCTHK Ha3apHsACHHH €KH OouiKaya aurt-
rasja, epyFIHKHHHT TYJIKHH XYCYyCHATHHH TYFpH HponasoBuu sdup-
HHHT 3JIACTHK MOJENHHH acocjamra Garum/anral GHPHHYHE HuI XHCO6-
JaHajgud. YHHHT sipartraH HasapusacH waddod Mommanapjan Kailtram
Ba CHHHO YTraH éPYFIUK HHTEHCHBJINICH YUyH TYFDH KOHYHJAp Gepram.
Y HypHHHP HKKHJIaHMA CHHHII KOHYHHSATIADHHH TYFDH aKC 3TPHpraH.
dpenenb ApaTrad KOHYHJIAp TaxKpuOajap HaTHKanapu OHJIAaH Kyja
SIXIUH MOC KEJIIH Ba KeJITyCHJA Xap KaH[ai sHCH HAa3apHA TYFPHIHTH-
HuHr Kpurepuiich 6yanu. dpenenuuHr umaapd 1824 imiga Hasee
(1785—18306), 1828 itunna Iyaccon (1781—1840), 1830 iimiga Kowm,
1838 iinnna I'pun (1793—1841) Ba Gowkanap HiIA6 YHKKAH 5IACTHK
Ha3apUAHUHT TAPAKKHETH Y4YH TyPTKH GYiuG XuaMar Kuipu. Epye-
JHKHUHT 3]1aCTHK HA3apUACHHHHI KaTTa KHAHHYMIHKIADHAaH GHPH
wyHAaKH, Ha3apHsja S/IACTHK MyXHTAA KYHIANaur TYJIKHHAAp GHiam
Gupra, anbarra, Oyitiana TyJIKHHIAD XaM BYXKYAra KejlajH Jeran ukp
mapkya Oyuin6, Oy aca onTHKaBHil XoAuCalapia KysaTuaMaiind. Ha-
sapusiii wy (aKIra MOC KeNTHPHI MaKCaZWAa TYPJIH TalKHKOTYHIAD
TypJAH-TYMaH OJaT]aH TawKapy papasnap Kuanniap. Openens V3 Ha-
sapusicuia sgup ageomor cuguaMaian ne6 KaGys Kuira. By o6unan
y 2(Hp CHHAUPYBYH MYXHT/A BaKyyMIarura HHCOATAH KATTA 3HYIHKKA
sra jerau sina GUp HOaHWK TaxMmuH Kuirad. Iysunriex, wypuumr
HKKHJIAHMA CHIHLI HASPUSICHHN sIPATHIIAA SPHPHHHT KpHCTaMMapiar
SJIACTHKJINTH yJlapllary HyHannmnapra GorauK Ae6 (apas Kuumra
Tyrpu KeajH. PpeHenb EpyriuK TeGpaHHWIADH KYTGJAHHmI Tekue-
JIMKJIapHra MEPHeHAHKYJIsp TeKHCAHKAA 103 Gepagu 1e6 XHCOOJaram.
Tapun (Ppenens Kawp Kuiran EpyriuxK INpowuecce]apuin Gbmxgapyuqu
KoHyHJIap Taxpuba GHIaH XKyAa AXIWIH MOC Tywiram Gysica xau, Dpe-
HEJHHHT EPYFIMKHHHT 3/1aCTHK HA3APHSICHHU acoC/all MaKcamnaa yit-
Jiab TONraH Karop rAnoTesanapu Myriako uxruépuii oqu. Mynunr yuyn
ylua JaBpHUHE KYMUHIHK Mawxyp onumiaapu: Kouwn, Cpun, @. Heiivan
(1798—1895), Mak-Kemnor (1809—1847), B. Tomcon (Kenppii, 1824—
1907)’, Kupxrog, I(eTTene"p, Pajieit Ba Gowkasnap Gy npoGsaemanu, uera-
paBHil wapTIapHN KaThHil HasapAa TYTraH Xo/jia JIacTHK Hasapusi Me-
ToAvIapu/iat (oitnanannd, GomKaya Xaa STHUI HYJIHuH TonUra ypHi-
raujap. EpyrIHKHEHED 3/1aCTHK Ha3apHsCHHHHT yJjap yilnaG Tomram
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TYPJH Bapnantaapu HasapuAra hakar yHua umonusny Gyamarat Typan-
3 yMal TAXMUHTapHH KHPHTHLI GHIAHT HHA TaXkpubara Moc KeJITHpHAran,
Macanan, Kown épyrnk s1acTHK Ha3apHSICHHANT y4 XHJ BapHAHTHHY
11036 unkan, Bupunyn papuantha (1830) y épyrank TeGpaHUILNapy
#YTOMANN Tekucanrura mapaien Xoaa copup G6yaaau 2e6 dapas
niaral. Mkxunyn papuantaa (1836) Kown Gupunui BapuanTra Kapmy
(Yarad HyKran gasapga Typrad. MKKana Hasapus Xam Taxpubara Moc
KeaMaiauran HaTHxanapra oJu6 kenrad. Kommu 6y ukkana BapHaHTIa
3] HPHUHT Gapya mopnanapAard SHWIHTH yarapmac, 3/1aCTHKIHMK ca
TYPIH KHiiMaTaiapra sra GysaaH A6 hapas Kunray. Kowy HasapHAHHHT
YUHHIH BapuanTuya (1839) s¢up a6COMOT CHKHIyBYaH fe6 XHCOOIaraH,
JleKHH Oy Bapmantra Moc KelraH MyXHT TYpPFyH Gy/mMara.

1835 ftnnpa Max-Kensor Ba @. Hefivan aupuunr xamma MOJUI3/1ar}
SHYMHIH GHD XuJ1, 5,1aCTHKANK GHP MOAZAZAH HKKHHYH MOAJAra YTHIA
yarapand, €pyrnuk TeGpaHMINIApH KyTOJaHHLU TEKHCINrHAA 103 Oepa-
All, IETaH TaXMHHJIApHU KHDHTTaH X0JJa EpYFIMKHHHI S/1aCTHK Hasa-
PUACHHUNT sigry papuaHTHHH HUWIA0 YHKIUIap. Yiap y3 HasapHaAna-
puaa 6yitnama TyJKMHIapHHE XHCOGra onManuaap. Harmxana yaapHHHT
nasapusiiapu @perenb TonraH Ka#THII KOHyHJIapHHH GepaH.

I'pun epyrauK Ha3apHsiCHHN 4YerapaBHH IapTyiapHi KaThbHi Hasap-
£d TYTraH Xo/ifia sipatHmra ypHHAU. JIEKHH y épYyFJIHKHHHT cOd 3nac-
THK Hasapusicn Makcanra oJu6 KeJIMaC/AHIHra HIOHY XOCHJI KHJILH.
Max-Kennor 1837 finnna Gowxa ijnnan Gopau, sbau y s¢pup daxar
34aCTHK poTauuon gedopmauusiap 103 Gepaguran MyXHTAAH ubopar,
A¢6 apas Kunpu. Bynpail MyXHT XapaKaT TEeHraMacHHHMHT MAaTeMaTHK
KYPHHHIIH Kefiumyaquk Makcpes sIpaTraH 3/1eKTPOMArHuT Hasaphs
JeHrIaManapy Guiad yxwaw Oyarad. EpyrIMKHMHD MeXaHHKaBHH
Ha3apHsICH acocupa EpyFaHK AHCIEPCHSICHHMHT TypJH XHJI Hasaphsaia-
pit spatunnu. By macana 6unan Ko, ®. Heiiman, Byccuneck (1842—
1929), 3eapmeitep, Kerresep, Tempmroabi (1821—1894) Ba Gomkanap
WYFyJanraunap. Pe3onaHc NpHHUHOHEE GHPHHUH GYJaHO TaTOHK KHJI-
raH 3enbMeliep Hasapusicn (1871) sHT KaTTa KM3HKHII yiFOTTaH. 3edb-
MEHED Hasapusicu aHOMaJ AMCMEPCHSIHH TYIIYHTHpA OJHMIL Japakacuia

1. JIEKHH yHza TeGpanaéTran aToMIap iyKoTapuran sHeprusA Xncoora
onuHMarad. By kamunnukau Tenbmronsn Gaprapadg STAH.

EPYFIHKHEHT nacTHK Ha3sapusicHHM spaTraH GyloK OMHMJApHURT

GeKHEC MexHami, wy6xacus, KatTa HaTHKajap Gepan. JlexuHn yxap
ATOHA (MBMKABHI KOHUENUMAra TagHMaral spmpap. LLyHHHT YuyH
SAEKTPOMATHHT Ha3apHsiHHHT MaiiIONTa KM MeXxaHUKaBHil Ha3aplisi-
Japra 6yaran KU3HKHUIHN Te3/ia NacaTHPAH, YyHKH ONTHKAaBHil XOAH-
CANIADHH TYHIYHTHPA OMraH HCTAaJAraH MeXaHHKaBHH HasapHs 3JeKTp
APAHCATAPHHH XaM TywyHTHPHWH JIO3uM 3AW. Byunznail Baszudann sca
MCXaNNKaBHIl HAa3apHs Xa/ KuAn6 Geposvac 7H.

Epyranxuunr 3JIeKTPOMarHuT Hasapusich. QusukaHuHr Gomka Oy-
JuMAapH Guaan Gupra X 1X acpaa snekTp Ba MarHHT XOAncanap XaKH-
A:#TH TaBJIHMOT XaM HHTEHCHB pHBOXKJaHa Gomnaau. 1831 iimnga Gyiok
nurang gpusurn M. dapapeit (1791—1867) anekTpomMarHAT HHAYKIHSIHH
HXTHPO KUIAH. By Ka@uér s/1ekTp Ba MarHeTH3M XaKHIarH TabJiHMOT-
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tinur Gownamuur raepd 6yamu. I(atop OyIOK (puanKaap, GHpHnuM Has-
Garna uurius Gusurn Makcsemr (1831—1879) dapageit kawuérunu
TapakKuii STTHpAN Ba TYIAHPAH. Makcpenn 1865 ituia aaekTp Ba mar-
HETH3M TabJIMMOTHAA MaKcBe/T TeHIyIama/iapu fe6 HOMJIaHTaH acocHd
KOHYH/IapHH APATAUKH, MeXaHHKaja HbloTOH KOHYH/IapH KaHIai post
yitnaca, 6y coxana ymGy KOHyHIap Xam myHAai poib yiHaugd. XI1X
acp yprajapuia sipaTHATaH KaulQuéTaap Cy3cH3 EPYFIHKHHHT 3JIeKT-
pOMarHHT HasapuscHHH sipaTHia épiam Gepau. Bysapian snekTp Ba
MarHHT XONMCaJapHHHE ONTHKABHH Xonucanap OH/aH Y3BHH OOPJIHK-
Jury Keauo uukanu. 1845 finnga Gapajeit MarHUT Mal0HAA Ky TO/IaH UL
TeKUCAUrHHUED aiinanumuay Kamd xunnu. HlyHunraek, anekrpocra-
THK GUPJIHKIAPAA YJIYaHTaH TOK KYYHMHHHT SJEKTPOMArHHT GHpJIHK-
Japja yJIuaHraH TOK KydHra HHCOaTH COH JKHXaTJaH €pYFIHKHHHI Ba-
KyyMJari Te3JHIHra TeHTJIHTH aHHKJIaHAH.

MakcBeJlsl TeHrJiamajiapd MOJa 3appaniapH, Ly XyMiajaH 3pKuH
3/eKTp 3apsijiap GysmaraH asoHH SrajiaraH JEKTPOMAarHAT MakHIOH-
JACH NPOLECC/apHH TaBcH(IIaL HMKOHHHH Gep/iu. ONEKTPOMArHHT Maii-
IOH (a301a EPYFIMKHHHT BAKYYMJArH TE3JIMTHIA TEHT GYJ/IraH Te3nuK
GusiaH TYJIKHH Tap3nja TapKanuumd MakcBeul TeHr/amanapunan Gepo-
cura kenu6 unay. Olynnai Kxuan6, MakcBes 3JIeKTPOMarHuT TyJIKHH-
napHuHr 0w (asofa—BaKyyMmjIa TapKaNHIIH MyMKHHJIHTHHH OJAHH-
Jian Ha3apHit paBHLIJA aiiTAu Ba épYFIHKHHUHT 3JIeKTPOMAarHHT Ha3apHs-
cuuu siparad. By Hasapusira Kypa, épyFIHK XKyJla KHUHK TYJIKHH Y3Yi-
JIUrura sra 6yJraH sM1eKTPOMarHHT TyJKMH/IapiaH uéopar. Kyara kj-
punagurad €pyriInk yuyn 6y TyaKuHIap cneKTpHHHT 0,38—0,76 micam
HHTepBanua érafd. EpyrIHKHHHT 31eKTPOMAarHHT Ha3apHsCHAAH MOJ-
JAHHHT HYp CHHIHPHII KYPCATKMYHHHHT KBaJpATH COH MKHXATHAH MOJ-
JIAHUHT AHJIEKTPHK CHHTJIMPYBUAHJ/IHIHTA TEHP SKAHJIMLH Kequb -
Kanu. Hasapusiza onaunian aidrunran 6y ¢ukp Bonbnvansusr (1844—
1906) xatop Moaaaiap GiJiaH OlHG GOpPraH HUNIAPHAA TACAUK/IAHTAMN.
JlekuH MakcBe/ul Ha3apusiCH AMCNEPCHAHH TYUIYHTHDPA OIMajj.

Epyrankauar MakcBe/Ul mak1JaHTHPraH 3MeKTPOMATHHT HA3apHHA-
cu sipaTHAraHuiaH 23 du1 Kefinn 6yloK Hemuc ¢u3urd Tepi (1857—
1894) 2/eKTPOMArHHT TY/JIKHHIADHH 3DKHH (Da3ofia SKCIEPUMEHTAN pa-
BULIA XOCHJ KH/HWIa Mysccap Oyanu. 1895 hinnga Mawxyp pyc ¢u-
sur A. C. ITonos (1859—1905) papmotenerpaguu HXTHPO ST iy
masppa 6yox pyc dusuru I1. H. JleGene (1866—1912) anexktpomaruur
TYAKHHIAPHH MeHepauysian, KabyJl KHJIHII BA XYCYCHSTIIADUHH Ypra-
HHWrA J0HP HHPHK TaJKHKOTJIAp YTKasMH.

JleGenes 1899 finnna €pyrJMKHHHT KATTHK KHCMJApra GOCHMHHA
Kawe KHIIM Ba Yuyaiu, GHp 03 KelinHpoK 3ca (1908) épyrinKHHHT ras-
napra Gyaran GOCHMHHH Y/4ajH.

Epyr/IHKHUHT 3/IEKTPOMATHUT Ha3apHACH (PU3HKAHHHT MKKHTA M-
PHK—3/IEKTP BA ONTHKA GyJUMHHH GHPJIATHPAH. MaKCBeIAHHHT (HK-
puya, 3/EKTPOMArHHT TYJKHHJIAD anoXMAa MyXHTAa — 3pupHa Tap-
xanagu. [yspait Kuau6, Oy Myxut (akar épyrJauK NpoueccIapHH
aarysun OyuiMail, 6aiKH yMyMaH SJIEKTPOMArHHT Malifongaru 6ap4a
NPOLECC/TAPHH SITAHIaH MYXHT GY/IHG uHKAM. EpyENTUKHIHD 3/1eKTPO-



MarHHT HasapusacH DpeHesHHNr KaliTran Ba CHHFaH SPYFIUK HHTEH-
CHBJIHTH (opMyJIACHHH, HYDHHHI' HKKHJIAHMA CHHHIIMHH H(pOJLATOBUH
dhopy~1d Ba GowKa KaTop opMynanapHu Xey KHHMHYMINKCHS KaTbHil
xyJocanaus HMKOHHHH Gepau. Bynna 6y nasapus xeu Kaumaii Kymumua
runoTesanapra  MyXTOX GyuMait ¢axar MakcBem1 TeHrJIamanapi
GunaH 3J€KTP Ba MarHHT Ky4JapHHHT 4YerapaBHil [uapTjiapura acoc-
JiaHjH.

DnexTp XaKHUIATH TABIHMOTHHHI KeHHHIH TapaKKHETH S/IEKTPOH-
JapHUHT Kam() STUIHINUTA Ba SJIEKTPOH HABaPHSHHHT SIDATHJIMIINLA
o6 Keapu. DIEKTDOH HasapHSIHMHT acocHil Kommanapu Makceest
TeHr/iaMaJapHHH yMYMIAwmTHPHO (1895), SIeKTPDHHHT MakpOCKOMHMK
HasapHsICHAATH SJIEKTD YTKa3yBUAHJIHK, AHAIEKTPHK CHHDLNDPYBYAHIHAK
pa X. K. lap KaOH (opMaJl KOHCTaHTaJapHHHT (MH3HKABUI TaNKHHUHHK
Gepran Gyiox rostany ¢usuru I'. A. Jlopenmnra (1853—1928) raamyx-
JHAUp. DVIEKTPOHNAD HA3APHSCHra aCOCAaHHO NHCMEPCHSHMHT 3JIEKT-
pOH Ha3apHsACH, aTOM Ba MOJIEKyJiaJapiaH €pYFJIUK HYDJIaHUIIHHHHT
3/1eKTPOH HA3APHSACH SPATWIH Ba HYDJIAHHII, IOTHIMII, COYMJIHII Ba
Gouka ONTHKABHH Npoueccaap 6uiad GOFNaHTaH KyJa KyI ONTHKAaBHHI
XONUCATAPHHHT TAIKHHY Gepuiiay. JIODEHUHHHT 3JEKTPOH HasapHsCH
KaThbHil aCOCHaHTYHHra Kajap TenbMrosipll AMCHEPCHsT Ha3apHACHHH
pHBOKJIAHTHDIH (1893). Bynna y aTomapHHHT HYHM[A SJEKTPOHJIADH
Gynu6, yap XaM 3pKHH, XaM MakGypHii TeGpana oafy; S1eKTPOH/ap-
HuHr MaXOypuil TeGpaHMIIIapH MoJjara KemHO TYWaéTran EépyrIuK
TyAKHHJIAPHHHHT 3JIEKTP MaiJonu Tabcupuja copup Oysianu neo, da-
pa3 KHJJIH. < J=

ATtoM Hunja TeOpaHauraH 3JEKTPOHJAP XaKHIaru TacapByp aki-
HHKCA HYPJaHHII Ba EPYFTMKHHHT MOJUIaZd TapKaJHIIH XaKuiary Tab-
JIMIMOTHHHT 0apua KeJTyCH TapaKKUETH yuyH Ky Ja sIXIIH camapa Gepau.
Tonnanpg ¢usuru 3eeman (1865—1943) 1896 fimmma ouran Kawmguér,
s'bHH KY4IH MarHUT Mal[OHra KHPHTHUJITAH MaHOa CeKTpas YH3HKJjIa-

PUHHHT GYJIMHUIL XONHCACH GYHHHr GHPHUHUH 3HT SKKOJ TacAuKH Oyuia

onuu. By XOJHMCaHHHT 3JIEKTPOH Hasapusicunu JIopeHu spaTau. 3ee-
MaHHUHT Kam(uETH ONTHKAHWHT maerumonmuka Ke0 aranyBud Oyuu-
MHHHHT 103ara KeJNHIIUHKHHT GOuIaHUmHE GYJIaH.

1875 imipa unraua ¢usurn Kepp (1824—1907) Tamku SJA€KTP
MaiJIOHra KHDHTHIATaH MOJJlanapja HYPHHHI HKKHIaHMa CHHHIIMHHA
Kamd 3TAH. DNEKTP MaHIOHHHHT CNEKTpra TAbCHUPHHH aHYa KeHHH—
1913 #unna nemuc ¢usuru Ilrapx (1874—1957) ounw. E pyFJIHKHHHT
HypJIAHHIIH Ba YJIapPHUHT TAKH 3JEKTP MafifoHra JKOHIamTHPHITaH
MOJUIaIap/ia TapKauUIl XONHCAJADHHUHT MaXKMyacH ONTHKAHHHI JA2eK-
mpoonmuKa 1e6 HOMIIaHTaH GYJIHMHUHH TAKHJ 3TafH.

DJIEKTPOH HA3aPHsl TE3JaHHUIIM XapaKaT/iaHaéTraH 3apsiyIapHUHT,
wy JKyMJIajaH, aTOM Ba MOJeKyJaJapHHHI HYHAa XapakaTJIaHaéTraH
3/IEKTPOH/IADHHHT 3JIEKTPOMATHHT TYJIKHHJIAP HypJAallMHH TYIIyHTH-
pHIra HMKOH Gepau.

X apakatjlard JHCM ONTHKACH HHTEHCHB TapakKHii 5TH. By coxara
Bpanneii xam¢ sTran €pyrauk aGeppaumsicd, Jonmnyep sdpexrH, xa-
pakargard mwadgpod MOAfana EpyFaAHK Te3NMCH KHCMaH yarapaau Ae6
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x1ico6moBu (P30 Xo[HCACH Ba X. K. KaOH SHT MYXHM Xojlicanap KHpa-
nu. Ep xapaxkaTHHUHT 8DyFIIHK Te3MHTHIa TabCHPH GHJan OOFIHK Gyii-
raH Macajianap ajJoxXHia KH3HKHuI Y#FOTajH. Yma JaBp (pH3HKIApH
3JIeKTPOMATHAT TYJIKHHIAP 3(QHp Heb aTalyBuH aJoXHIa MyXHTAA Tap-
Kamazn 1e6 xucobnaranjapu ca6a6ad, Gapua 6y mpobsremasap GHTTE,
STBHH XapaKaTiard MOJJA Ba S()PMPHHHT Y3apo TabCHPH NPOOJEMacHra
My>Kaccamaanran snu. dpenenp EpPYFIHKHHHT SJACTHK Ha3apHsCHHH
M6 YHKHIIA MOJIA/aH TalKapHaa MaBKyJ Gy/iran a(up abeosor
CHKHJIMAiii Ba Xapakarjard JXHcm/apra spramMaijy, aeran (apasra
acocnanran sad. Moxpa mumpa GyJaraH a(Hp KHCMAaH yHra 3praiajd.
By nasapus €pyraux abeppauuscd Ba PH30 XOXHCACHHH TYLIYHTHPA
O /LH.

Crokc 1845 itmnna dpeHesb THIOTe3acHra Kapama-Kapiid OyJrad
TUNOTE3aHH HATrapH cypad. ¥ 3dHp Xapakarjard XXHcMJiapra TyJa 3p-
ramani, 1eé xucobmanu. I'. Tepi 6y Fosi acocHja XapakaTAard XKHCM-
Jiapja 103 0epajiuran 3JeKTPOMATHHT NPOLECCHapPHHHT H3UHJI HAa3apHsi-
CHHHM PHBOXKJIAHTHPAH. JIeKHH ['epm ‘HasapHsiCH SKCHEPHUMEHTAN (akT-
Japra 3ug 6ynub YHKaH Ba paj oTHanH. Bylok nemuc gpusnuru M. Tlnaunk
(1858—1947) apup mompanap sAKHHHAA KYIOKJIamanH, fAerad GUKp OH-
JaH S(HPHHHT TyJia SPraulHil THIOTe3aCHHH EKJamra ypuuad. JIekuu
[TnaHK runoTe3acu HKOOUH HaTHKaap 6epmMa. JIODEHIIHHHT JMEKTPOR
Ha3apHsICH XaM 3(up Mojulanapra sprammaiiiran a6CooT XapaKaTcus
MyXHT JeraH (pMKpra acocjaHrad 3aH. JeKTPOH Ha3apHsra acoc/aH-
raH HaTHXKaJap SKChep HMeHTas (akTiapra Moc Kelad Ba, WIyHAal KH-
a6, a6CoMIOT XapaKaTcus QHP XaKujiaru THIOTE3aHH TaCAHK/AanH. By
THIOTe3ajal Taxpnoa iy 6unan EpHURT s¢upra HHCOAaTaH XapaKaTH-
HU (<(HP [MIAMOMHHWY) Ce3HII MYMKHH, LEraH XyJnoca KeiH6 um-
KajH.

Maiikenscon 1881 finnna ysu sparran uHTephepomMerp &pramuia
Taxpu6a yrkasau. 1887 Huiga 6y TaxkpuGa TAKOMUJIAITHPHITAH ac-
GoGxa TaKpop yTKasuiH. JIekuH TaxpuGanap canGuii HaTHKa Gepay,
SBHH Xed Kanzaail «<3(pup 1wamMoInyHy aHUKJIa MyMKHH GyJIMaH. «B(bnl;
mamMoJiM»HH GOIIKa, ONTHKABHi Gy/IMaraH BocHTajiap épllamu/a aHHKIam
yuyH OyJran ypuHHIIIAp Xam MyBaddakuatcus yukan. By dakran Ty-
wyHTHpHIra Oupunun 6yun6 Jlopenn Ba dun-)Kepanbanap ypuuus
K}"Ipzllanap. YJlapHUHT THNOTe3acHra Kypa, sgupra HucGarau Xapakar-
Janaérrai Gapua KHCMJIAp §3 XapakaIapH HyHaaHInia ysyuﬁnxnapu
Gyiinua Mab/ayM HHCOaTAa KHCKapanu. JlekuH Oy THoTe3a Xanm Xapakar-
Jlart XKHCM ONTHKACH Ba SJICKTPOAMHAMHKACH/AA BYXKYAra Keirax Gap-
ya 3uuATAapHE Gaprapap Kuioamanu. Llynyanuk xyn comparu ka-
pama-Kapul (akTIapHHHT MaBXyATuCH JIOpeHWHHHr (aso Ba BakT
macTabrapi KUCMHHHD XapaKaT Te3Murura Goriuk Ba [ammieil aj-
MaWTHPHIIApHTra HHCOATaH NPUHUUNKEAN STHIH GYJIraH KOOpAWHATA BA
BaKT aJMalITHPHINIADHHH SPATHIINTA OJIUO KEeJIH.

Byiok nemuc qusuru A. nurreitn (1879—1955) Jlopenn TeHrmanma-
Japura acocnianu6, 1905 #iuija sIHCH HUCOMUMVIMK NPHHIUNUEA SPATAH-
KH, yHra acoca (aso Ba BaKT XapaKaT/JaHAGTraH JKucmiap GHJaH y3-
BHH OOF/IHK JIeraH TacaBBYpP XOCHJ GyJiaju.
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Iiyndail Kuaub, 6us XX acp Gijcaracuda onmukarume mapaskuémy
L3UKA ARURUNE acocutl, swe ' !

Pyndamenman xoudarapunune mybdan
meapuilLea 02ub Kenanauzunune wo

Xudu byramus.

XX acp ontakaci. XIX acp oxupn a XyX acp Goui1apH KaTop ¢u-
gnkaBuil XOMHCANAPHUHT Kam STHIHmMM Guan XapaKTepJaHaTHKH, Oy
xoaucanap NHPOBAPN HATHXKaNa mabuamuyrociukda sHe SH2U Pesono-
yua2a 0”“60 xeadu. Wywunan cyur ®a3o Ba BakT, MOJIAHHHT TY3HJIHIIH
xaK#fars ypHauuG Koarax TacaBBypJiap 3 Ky4HHH HYKOTHH. Xapa-
KaT Te3NNIHra GOFJMK GYJraH sneKTpoMarHHT Macca XaKHAATH Tacas-
pyp Nailio OY/MM. DUSHKIADHHHT, XaTTO SHT GyIOKJADHHHHT XaM Ma-
FepHaNHCTHK q’”ﬂoco‘b“ﬂ, AHANEKTHK MaTepHAIN3M XaKHJa TacaBBypra
sra Gy/IMaraniiry Ba KYMUUINK BaKTAA CTHXHSIIM MATEPHAJIHCT GYran-
puKJIapH QH3HKA PaHHHH HHKHPO3ra omu6 keanu. Mneanucr dumnocod-
2ap BY#YAra KE&Irat Ba3usTiaH (oiasanu, Gu3HKaHu aCTOHAMN Hiea-
Ju3M THPAOGHTA HTapub, «Matepus HyK Gyaau» 1e6 9BJIOH KHIANIAp.
ABCTPHAIHK QU3NK Ba Qunocoh Max xamua yHHHT HAEANHCTHK OKHM
n3JIOIIAPHHHHET.3YD GepHO ypHHHuLIADH HaTHXackHia (H3HKIAD Opa-
cuzia 6y OKHM Tapaiop/aapHHEHT COHM OpTa GOPAMN.

(Du3HKANATH HHKUPO3AAH KyTHIHW Hynuau B. U. JleHHH y3UHMAT
1908 itnnna YHKKaH «Matepranusm Ba SMIHPHOKPHTHIH3M» 1€ HOM-
JiaHraH TeHHaNl acapHuja Kypcatau. YHAa MaxuaM Ba GOIKa CyGheKTHB
Baeann3M KaTTHK TAHKHA KUJIHHTAH 311,

1895 #mnga Hemuc (msurm Pemtren (1845—1923) X- mypaap
2e6 arara (X03Hpra BakTAa peHtren Hypsapu ne6 aranyBuH), Kysra
KypUHMalHIaH, JEKHH KyWIH CHHIyBYAHJHMK XYCYyCHsITHTa 3ra GyJiraH
nypaapnu kam® atan. Hemuc pusurn M. Jlays 1912 iinnna peHTren Hyp-
JAapUHHHT KpHCTa/llapAaru nH(I)paKum[c}mn Kamtp KHJIIH Ba nlyHH}zl‘
GunaH PEHTIeH HYDJIapH EPYFIHK HypJapHra yximai, sibHH Kyara Ky-
puHajiraH EpyrIMK Hyp/lapHra Huc6aTan MHHT MaporaGa Kucka GyJi-
raH 3/eKTPOMATHUT TYJIKHH SKaHJIUIMHU HcGOT Kuaan. Pakar GHp I
yrraniad KeiuH, sibHu 1896 finana gpanimys ¢usuru Anpu Bekxepesb
(1852—1908) panHOAKTHBIMK XOJHCACHHH OUAHKH, Y KEeHHHUAIHK Xo0-
3MPTH 3aMOH aToOM Ba s/Ip0 (U3HKACHHH AyHEra KeaTHPIH. 1900._m«m
€pYFIHKHAHT TaOMaTH XaKWIarn TabaumoT fAappu Oyuizd. Iy iinnu
manXyp Hemuc ¢pusurn Make Tlnank 8pyrAMKHMAT HypJaHHO Ba 10TH-
JIAL POUECCHHH TYIIYHTHPHINTA HMKOH Gepafurad épyFIHKHHHT KBaHT
na3apHACHHH ApaTAd. [1Nank yauHuHT sHCH TacaBBYpJapH acocuaa ab-
COMOT KOPa XKHCMHHMHT HYDPJIaHHI KOHYHHHH HasapHil acocaG GepaH.

KBaHT HasapHscH EPYFIMKHEHT KJACCHK 3JEKTPOMATHHT TYJIKUH
Ha3apHACHTd Kapama-Kapuid j‘/ﬂapoK, épyFJIHKHHHI‘ HypJIaHHII €KH
JOTHJIHLI TNPOLECCH Y3JYKNH OyJiaju, AeraH TacaBBypra acociaHaiH.
Hypaannw naiThjia XUCMHUHT yiFOHraH 3appacH 3JIeKTPOMarH|T SHep-
THSl KBaHTHHH (YHHHT YeK/H NOpUHMSCHHH) YHKApajH, IOTHIHLIZA 5Ca
TecKapH Nponecc—>3HeprHsi KBAHTHHUHT IOTHJIMIIN CORHP Oyaiu. U—‘ylj'
Rail KHIMO, SHTH HAa3apHsi EPYFAMKHMHT KOPNYCKyJsp Hasapusich G-
Ju6 yuKaK. ByHna mysnai Basust j03ara KeJiau; KynruHa npoueccaap-
nH EPYFIHKHUHF 3JIEKTPOMArHHT TYJKHH HasapusicH OHJIaH XKyja AXu
FYWYHTHPHII MyMKHH 6yaca, Gomka Gup npoueccjap 3¢a (akar KBaHT
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(kopnycKynsip) Hazapusicli acecHaa TYWIYHTHDHUWIHH TaKo30 KHJAM.
Tijnkutrap 6a sapparap dyaruasu HOMHHH oarad 6y X0 MaTepuasiuc-
THK JAMAJIEKTHKaHHHT KapaMa-KapHIHKaap GUDJIHTH Ba Kypauiy Kony-
HUHUHT &pKHMH TachurH 6yuiau. 1905 iuana DitHTeiin dakar Epyrauk-
HHHT HypJIaHHIIH 3Mac, 6GaJKM YHHHT TapKaJHIIH XaM KOpHmyCKy/ap
Tap3ja, ajloXHAa épYFIHK 3appanapd — (hoToHAap Tap3uja io3 Gepaau
JIeraH TUNOTe3aHH auTaH. JIekuH EpYFIHK KBAaHT Ha3apHACHHHHL. spa-
THJIHIOH Ba 8PYRIHK 3appaiapd — (OTOHJIAp XaKHAArH TacaBByp cod
KOPMyCKYJsip Ha3apHAra KauTHmI 3Mac 34H. KpaHmIap Hasapuschia
TYJKHH TacaBBypJiap XaM CaKJaHHO KOJraH: HEPTHsl KBaHTH MHKJAOD
MUXATAAH EPYFIHKHHHD TeOpaHHLIIAp YacTOTACH OPKaIH amHK/Ia-
Haju.

KBaur wasapusicu TyJIKHH TacaBByp acocHAa TYUIYHTHPHO OyJMa-
PaH KyNrHHa XOAHCAJIdPHH TyLIYHTHD HII HMKOHHHH 6epau. Byura épye-
JIMKHHHT HyPJIaHHIIM Ba IOTHIHLIH, (JIOpeclHeHnns, (GoToXHMHs, ¢po-
To3(hheKT Xoxucatapy Ba GowKa myJsapra yxumam XojAHcaJap KHpagd.
Epyraukannr ¢orosnektpuk Tabcupuuu 1887 itmaga lepn majikaras
6ynu6, yHu 1888 iimsgan Gomia6 [anbsake yprana Goumtagd. Jleuu
$oToaphexTHH YpraHumaa (oToadherT KOHyHIapHHH sipaTraH OyioK
pyc ¢usuru Croseros (1839—1896) yTkasran (pyHzamMeHTasT TamKHKOT-
Jap (1888 i1.) afinukca Karta poJb yHHaLH.

1905 itmnna DitHTefiH MUKPOAYHENA SHEPrHSIHHNT CAKAAHHII KO-
HyHHFa acocaannb, (oroa(pexTHH KBAHT Ha3apHACH 4ACOCHIA TaJIKHIH
arau. auuanux 6yiok ¢pusnk Huase Bop (1885—1962) nunr nimui
HILapy EpyFrIHK KBaHT Ha3apHSICHHHHT TapaKKUETIAa Hap0aTaa Kyiius-
rai (yngavMeHTas Kajgam xuco6maHagd. ¥ 1913 finnna aToM Ty3HIHmu
Ba 4TOM HYPJIaHMIIMHUHT KBAaHT Ha3apHSICHHH sIpATAH.

KBant HasapusicHHHHT Tapakkuétn (3ommepdennn, [yun, Y.ientex,
TayjcvMuT Muiaph) aToM CHEKTPJApHHH, SBHH SPKHH aTOMJIApPHHHLD
HYPJIAHHII CNIEKTPJIAP HHH TYLWIYHTHPHII UMKOHHHEH Gepau. [lynunrmes,
MOJIeKYJ/1alap Ba KOHJEHCHsIIaHTaH MOAMAIapPHHHT HyPJAaHHII CHEKTp-
JIapHHU-XaM KBaHT Ha3apHsCH acoCHAA TYIIYHTHPHII MYMKHH OyJiLi.

ATOM HypJaHMIIM Ba CNEKTPH Ha3apHsicH OMJIaH mapaJjes XoJsia
aToM TYSHJIHIIN Ha3apusicH Ba MeHzieeeB seMeHT/Iap JaBPHil cHCTEMa-
CH Ha3apHsiCH sipaTHIAH. ATOMIap HypJaHHIIH KBAaHT Ha3apHACHHHHT
puBoxkaannmmkaa Gyrok coser ¢usury [. C. PoxpecrBencknii (1876 —
1940) Ba ynunr morupgiapu A. H. Tepeuuns (1896—1967), C. 9. P®puur,
A. B. ®ok Ba GowKajsapHHHT aTOM TY3H/IHIIH, SHEPTeTHK CaTXJapHUHT
YHAFOHMILIM, CATXJAaPHUHT YTa HO3HK CTPYKTypacH Ba X. K. Japra JoHg
KyNPHHA KATOp Ha3apHil Ba 3KCIEPHMEHTAJ HIJIapH KaTra axaMusrra
sra 6yaau. EpyriiK KBaHT Ha3apHSICHHHHT aXKOHHO HaTHXKalapH epye-
JIMKHHHT UKKH K/1aMa— TYJIKHH XaMJa KOPmycKyJsip TabHATHHY Ty.Aa
TaH osinnira oniu6 Keapd. ByHnan TamkapH, 6y Kouaa MOJUIAHH TauikA
3TyBUM MHKpO3appaJap TaGHaTHIA XaM LIyHra yXuiaur XoAuca ypurnu
6ymuy Kepak, ferad GHKpra ojH6 KesijiH.

1924 iinna ¢ppauuys ¢usuru Jlyn ne Bpo#an xap 6up sappa xapa-
KaTura mamepust myAuHAapy 166 HOM OJITaH TYVIKHH MPOLECCH MOC Ke-
Janu feran puxpun aitad. 1927 iimnna Ameprka Qusuknapu [lesuccon
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pa YKepmepaap SNEKTPOnNap AndpaKLysicHra OHA TaXpuba yTrasumra
pa wy GHJIaH SEKTPOHIADHHHT TYJIKHH XYCYCHSTHIA 3Ta SKaHIMIHHH
auuK KypcaTHira MyBachb”aK_ 6ynnunap. ByHaan KeHMHINH Kynuumiink
sKCmepHMEHTAT BA HA3aphii TaiKHKOTIAp MHUKPOAYHENaru Gapua 3ap-
anapja TYJKHH Ba 3appa NyallH3MH MaBXYAIHIHHH Kypcaran. 1927—
1928 inaapAd HHPHK QusHK-nasapuéruniap ae Bpoin, TeiizenGepr,
[1IpeHHTEP; Jupak Ba 6omulqanap HYPJIAHHII, IOTHJIHII, COYH/IMI BA
@pyF/IHK XaM/ia MOJUIAHUHT ¥3apo TabCHPHIa Ter HILIH GOKa mpowec-
nap Guan GOPMHMK GYJIraH Kynruxa XOAHCaNapHHHT 6aTadch Hasapuil
Ta(cHIOTHHA Gepriura MMKOH TYFAHPraH Muxpodyné xoducarapumumz
KeaHIm HABAPUACU—KBARM MEXAHUKACU, CljH2Pa ICA KEAHM dAekmpoduHa-
MuKacuHy IpaTAnIap. By macanana 6yiox coser ¢husuru C. M. Bapusios
(1891—1951) HHHT TaAKHMKOTJapu aloXHia axamHsaTra sra. y 1938
finnga EpyFVIHK HYPJIAHHIIHHUAT KBaHT (JIIOKTYallHICHHI Kamg sTAH
pa yuu GatadCua ypramju. YHUHT Oy TaAKUKOTIAPH EPYFIMKHUHT SHT
SIHTH KBaHT HABaPHACHHHHT a)XKOHUO TacHuFH XHcOGJaHaLH. Amepuxa-
auk guank KomnToHHEHD 1923 finnnary kamdueTH, sBHHH QOTOHIAPHHHT
NeKTPORAAp OWIAH TYKHAIUMM HAaTHXKACHAA (JOTOHIAPHHHT SPKHH
9JIeKTPOHIAPAA TYJIKHH Y3YHJIMLH y3rapraH X0Ja COUMJIHINH XO3UPTH
3aMOH ONTHKACH NpobJieManapu GuiaH y3BHit GOFIMK. Komnmorn sfpermis
Jie6 HoM 0JITaH Oy XO[IHCa SHEPrHsl Ba MMITYJIbCHUHT CaKJIaHHII KOHYHHIa
GyiicyHrai XoJna 103 Gepanu.

1928 jiHana XHHIHCTOHNIMK (u3uK PamaH €pyFIHKHHHT CYIOKJIMK-
Japjard MOJIEKYJISIP COYHJINI XOANCACHHH OyiH. ByHzxa xam coumras
épyFIHKHHHT 4acTotacH yarapamu. Coser ¢usnkiapu JI. M. Mangens-
wTam (1879—1944) Ba T. C. JlanxcGepr (1890—1957) nap xam Paman-
Jan Oexa0ap EPYFIHKHHHT KpHCTaJJapiard COYMIHIIMHK ¥praHuil
BaKTHJA LYHAaH XONUCAHH ouraniap. Epyrauknune KOMOUHALILON CO-
yuauy 1e6 HOM osiral 6y Xonuca xaMm EPYFIHKHHHT KBAaHT Ha3apHsCcH
6GuiaH TYLIYHTHDPHJIAMIH. y

1934 funga coser ¢usuru IT1. A. UepeHKOB MyXHTAa EpYF/IHK Te3-
JIMCH@H KaTTa Te3JIMK OW/JaH XapaKaTaHyBYH 3/€KTPOHJIAPHHHT OI-
TUKaBHil HYpJaHHMHHK Kysatnu. Coser ¢usukaapu M. E. Tamm Ba
W. M. ®pankaap 6y XoAHcanH Hazapuil JKUXaTAAH TYLIYHTHPHO Gepau-
Jap. .
Onturanuar XX acpiard pHBOXKH MOANA TY3HJIMIIH TabJHMOTH-
HHHT TapaKKHETH GuilaH yamGapuac Gorauk. XX acp GHPHHUM SIPMH-
HUHT OXMDPH Ba YHUHT HKKMHYH SIDMH 11y GHJIaH XapakTepJaHaluKy, Oy
AaBpjia s11PO (PHIUKACH aTOM SHEPreTHKACH, SJIeMeHTap 3appaJiap ¢usu-
KacH, MaiiJOHHHHT KBAHT Ha3apusicH, OTOHJIH Ba SJEKTPOH-II03HTPOH/IH
BaKyyM Ha3apHSICH, Te3jarruuyjap (H3HKacH Ba TEXHHKAcH XKyJla Tes
cypwariap -6unan pupoxaangy. Iy Gunan 6upra onTHKajga dKCHEPH-
MEeHTaJl BOCHTajlap: CNeKTPJapHHHI aBTOMATHK PErHCTPALUSCH, CIEeKT-
paJl aHa/lu3 MeTOAJIapH, IOKOPH a)kKpaTa OJIMII Kydura sra GyaraH Ky
HypJH HHTEP(EPOMETPHUSI Ba CIIEKTPOCKOMHUs Ba X. K. Jap HHTEHCHB PH-
BozKJIaHa Goliafi. BynapHUHT XaMMacH ONTHKaHMHT KeJar<aK Tapak-
KHETHHH MabJyM Japaxaja anukmaa6 Gepau. XX acp GHPHHYH SPMH-
HHHT OXHpHJA, alHHKCA, YHHHT UKKHHYH siPMHZA ONTHKAaHH (hH3HKa-
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HUHT GHPHUHUH ypHHIAPHAAH GHpura onH6 YHKKAH SHPH GYIOX Kamdu-
€r1ap ApaTUIIIH.

XX acp ukkunun spmupa ontuka. XX acp HKKHHUH ADMHHMUT
GouTAHHUIIMLA ONTHKAZArH 9HT HHPHK KamdHéraapaan GHpH—CHHXPO-
TPOH HypJaHHIIHAHT oynHwuaHp.Bynn 1944 inixa coser (pnuamsnapu
II. 1. UBanenko Ba U. §. ITomepanuyknap OAHHAAH Ha3apHH aiTran
anuaap. Yiaap y8 HiIapuia I0KOpH 3HeprHsIJIH SJMEKTPOHJIAp XalKalu
Te3naTruuapia opOura Gyiaiab XapakarT KHJraHJapHia SJeKTpoMar-
HHUT TYJIKHHAAp TapKaTHIUIAPHHH KypcaTHO Gepiuiap. By onmunnan
aiiTHiran GUKp Ted opaja sKenepAMeHTAa Tacaukaanau (Buaonrr, [Monak
Ba GomKanap, 1946—1947). By nypnanumnn coer (pusukaapu 1. 1.
KBauenko, E. A. Coxoiios, JI. A. Apuumosuy, Y. 5. Ilomepanuyx Ba
6omKanap Hasapuil TaiKHK KHJIZHJIAp.

CHHXPOTPOH HYypJIaHHIIHHE aTpohinda IKCIePHMEHTaN TaAKHK STHII
1954—1965 iimisap naBpura TYFpH KeaHO, yHH ymly AapCAHKHHHP
Mya/tadH 3 XoauMIapu GuiaH GHpraaukna Gaxapau. By mypaanum-
HMHT Gypyakka GOFNHKJHCH, KYyTOMaHUIIH Ba OOMIKA XapaKTepHCTHKA-
NapH ypranuwiarad. MyammupHHHT §3 XoauMJapH OujaH Oaxapran
HIJIADHJA 3JEKTPOHJIAp Ba YJIAPHHHT y3JapujaH HypJarad o-
TOHJIap OMJIaH y3apo TAbCHPJADHHHHT XapaKTepH aHHKJIaHraH. By
y3apo TabcHpaap HKKHTA MycTakua a(dexT cupaTuia Kysaruiarad. By
stpextnapnan 6upuun 1952 imana A. A. CoxosoB Ba M. M. TepHos
OIIMHJAaH alTraH 3Aunap. YJap I0KOpH SHEPTHsIIH XaJIKalH Te3JJaTKHY-
Jlapzia op6uTa 6yiab XxapaxkaT/JaHafHIaH JeKTPOHJIAp EPYFIHK HypJia-
IIHHMHT KBaHT HA3apHsICHHHU spatauiap. By Hasapmsra kypa, (oToH-
JIADHUHT HYDPJAHMIIH 3JIEKTPOHJaDHHHT MyBO3aHAT OpGHTANapH sIKH-
HHJla YJIApDHUHT TeOPaHUIUHMHH YHFOTHIITA OO KeJaHH Jo3uM. CoBer
¢usuxnapu A. A. Konomenckuii Ba A. H. JleGenesnap nasapuii Taj-
KuKoriapu (1956) HuHT Kypcarumuya, 3/J1eKTPOHIApAaH (OTOHIAPHHHT
HypJIaHHIl TafTHAA, UWYHUHTJEK, 3JIeKTPOHJIAap TeGpaHHmJIapHHHHE
pajHalkoH CYHHIIM XaM 103 GepHIM Jo3uM. By ukkana addexr 1959
Huaza Myaniuduuar xonumiaapu 6unan CCCP ®A HuHT GH3HKa HHCTH-
TyTHHAHT 700 M6 SHEprus/In 3JIEKTPOH TeaaTKHuAa ONHG GopraH Hui-
Jlapujia SKCIepHMeHTal KysaTuiaran. CHHXPOTPOH HypJIAHHI LIyHHHT
YUyH XaM KaTTa KH3HKHUI YHFOTaJUKH, YHHHT CHEKTPH PajiHOTYIIKHH-
JlapJlai TOPTHO, TO IOMIIOK PEHTreH HypJaHHWHraya GyJIraH opamukia
éranu. Illy myHoca6ar Gunan Gy HypJaHHI KAaTTHK JXHCMJIAPHHHT Ba-
Kyymza yabTpaGHHa(ma HypJaHuImHK KalTapHm Ba IOTHIN CIEKTPHHH
ypranumra MyBadhakuaTIH KyanaHa GorJaHmi.

XX acpuunr 30- Hinmnapuian GomiaHraH MaiioH KBaHT HasapHus-
CHHUHT MHTEHCHB TapaKKHETH (HUBUKIAD SBTHOOPHHH HJIEKTPOH-NIO3HT-
POHJIH Ba (OTOHIIH BaKyyMra xXay6 3TAu. BakyyMHUHT aTOMIArH SJ1€KT-
poHJap GHIIaH y3apo TabeHpH Ba GyHAA aTOM CATXJIAPHHMHT CHIDKHIIH
OJIMHJIAH Ha3apuil alitunran spu. By cumxumuy 1947 finnna amepu-
Kanuk ¢usukiap Jlem6 Ba Pusepopanap pajnocnekTpockonust épaa-
MHJA aHHKJafuiIap.,

Jlem6 Ba Pusepdopanapaan Kefiun GoToHIN Ba S/IeKTPOH-TIO3HTPOH-
JId BAKYYMHHHT TabCHPHJA aTOMJIAp CATXUHUHT CHJKHINK IOKOPH aX-
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ara ot KY4Hra ra Gyarai onTHKaBuil cnekTpocKonHs MeTOMN Gil-
naw TEKLWHPHIAL-

AtoM SHEPTETHK CATXNAPHra BAKYYMHHIT TAbCHPUHH §PraHum Gu-
san Gup KaTopad SHEPIETHK CATX/IADHHHT H3OTOMHK CHDKHIIHHY ypra-
j Gyiinya Ha3apiil Ba SKCNEPUMEHTAN TaNKHKOTIap 06 GOpHIIIH.
ATy AAPOCHHHHT KOGHK MOJIRNIH SpATHIMIIK GHlan Oy HUITapra Ku-
sy Y HFORIH: By mopemint uniia6 yukmuga 1932 fiman Gownac
gmuK AHPHK ¢usuknap: CCCP pa — J1. JI. Usanenxo, Y. I1. Ce-
o, A. I1. SHOHKO, M. A. Jlesurckas, C. A. Illykapes, A. A. Coxo-
7108 Ba 0OmKanap, 4T 317a — dnb3accep, Hopareiin, Maitep Ba Gow-
Kanap JuTHPOK 3TAH. By Mozens XX acpuuur 50- HHIIapuga Tyran-
jnanraf Xoara Keyu.

JOKopH aXKpaTa OJIHII KYuHra sra GyJiraH CeKTPOCKonus MeToj/1apH

2HOCTIEKTPOCKOMHST GHIaH GHP KATOPAA SIPONAPHHHT MarHHT, Mexa-
juKaBiiil, 31EKTP, KBaJPYION MOMEHT/IapH i03ara KedTHpamuran sg-

KT/1apra Ba, WYHHHTJCK, SADPO XamMHra GOFMHK GyJraH KyNymank
JyXHM Macananapiil Xal KHIUmra IMKon GepiH. YpywaaH KeiuHru
fiaznapia aTtoM Ba MONEKYJISD CNEKTPOCKONMSI, JIOMHHECUHIHS,
ceKTpas aHalu3, ONTHKaBHil ac600CO3/HK BA X. K. J1apra TerHulIu Hiil-
51ap KeHr Ky1aMia PHBOX TONA. 1954 itunpa Gyiok axamusirra sra Gyir-
ran KaupHeT OUHIIIH, ABHY coBeT ¢pu3nkiapu H. T. Bacos, A. M. Ilpo-
xopoB Ba yJap GuiaH GHp BaKTAa aMEpPHKaTIHK ¢dusux Y. Taymc Kore-
penT 5:1eKTPOMATKHUT HYDJIAHHIHHKT KBAHT FeHEPATOPHHH sipaTANAap.
Byugaii reneparop acoCHia MHAYKUHSIAHTAH HYPJAHHI, SBHH aToM- °
nap, MoJIeKyJ1anap €xu Goulka KBaHT CHCTEMAJapHHUHT MabJjIyM YacTo-
Ta/iHl TAIWKH HYPJIaHHII TABCHPHAA na#zo GyyIanuran vy pJianumy eTagH.
BouwianFud BaKTia OyHIail TeHepaTop paino AHanasOHMAa SpaTH/ran
610, sMasep HOMHHH OJITaH.

Kawduér Myannuduapi TOMOHHIAH YTKa3H/TaH Hasapuii aHaIu3
KorepeHT TeHepailiisl METONIapHHU ONTHKABHI AHANA3OHTa KYYHPHUI
MyMKHHIHPHHE KYPCATAH. XpoM HOHJIapH KHPHMIIMACH/IaH aKTHB MOJUIA
cupatiiia PoiifaaHUIAIraH EKYTIH GHPHHYH HMIYJIBC/IH ONTHKABHIT
xorepenT Tenepatopiu Meiiman 1960 ifiunna scanu Ba y s1asep HOMHHH
onny. 1961 #innga )Kasan, Benner Ba dpprornap resuii Ba HEOH ras-
napu apajamiMacH GHIaH Y3MTyKCH3 HIIAMAHraH GHPHHYM Jasep sca-
aunap. BacoB Ba YHHHT XOAUMJIAPH SIPUM YTKa3THYJIH JaseprapHH sipa-
THuI HMKOHHSITIAPHHU acoc/amra KaTra Xucca Kyuigumaap.

Hlyngait KHI40,21eKTPOMATHHT HY PJIaHHII (PH3UKACHHHHT K6arnt pa-
DuopuILKACH EKT KBAHRM IAEKMPORUKACU, LTYHUHTACK, KO2eperm onmuka
Ba wuaukAL GjamMaean onmuka 1e6 HOMITaHTaH STHTH GYJIHM/IapH nano
Gy, XO3HPTH BaKTAA Pu3HKaHUHT Gy GYIMMIADH KEHT KyIampaa pH-
BOYK TOMMOKIAKH, YHHHT DHBOXKJIAHUII HHTEHCHBJIHIHHH (haKaT aToM s
pocH, 3JeMenTap 3appanap GH3HKacH Ba MAMJOHHUHT KBAHT Ha3apiACH
rapaKK1éry GHIaH CONMTHPHII MyMKHH. Masepsiap Ba JasepJsiap Koc-
MHK a/loKa, PajHo-Ba ONTHKABHH JIOKAIMsl, yYyBYH anmnaparjiapHd pa-
JUHO-XaM/a-ONTHKAaBHIi GolKapHLl Ba X. K. Jlap yyyH XyJa Karra HMKO-
pasiTAap siparuo Gepau. Jlasep Ba Masepnap (M3HKaCHHHHT KEeHHHTH
FapaKiHeTH paKkaT HIMHA-TEXHUKABHI PEBOMIOUMSTHI TE3IATYBUH STHTH
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TeXHHKaBHil yananumnapraruna oano Keaman, 6aaKkn epyrank Tabna-
THHUHT NPHHUMIHAN Macahanapn 6uiaH GOFAHK OYJran surn Kauigi-
€IIaDHUHT OUMJHIINIA XaM 016 KelalH Aefumra acoc 6op.

I 606
EPYFIUKHUHI 3JIEKTPOMATHAT HA3APHSICH

3-§. JlnoNeKTpHKJApAA 9JEKTPOMATHUT TYIKHHJAAP

E pyFIMKHUNT 3/1€KTPOMArHHT HA3apHSICH EPYFIHK TYJIKHHAADHHUHT
6y (asozgary 3eKTPOMArHHT TYJKHHIADHHHT aliHaH y3H SKaH/JIHTHHH
acocnany. DJEKTPOMarHHT TYJIKHHJAAp Te3 Y3rapyBUH 3JeKTpP Ba Mar-
HHT Maiiioniapan u6opar 6ysH6, yJap TapKkaTyBud MaHOa Ba y3sapu
. TapKanaérral MyXHTHHHI XycycHsiTapHra OOF/IHK paBHIUAA y EKH
Oy KOHYH Gyiinya y3rapagm.

EpYFIMKHUHD 3J€KTPOMATHHT Ha3apHSACH XO3HPTH 3aMOH (hpH3HKA
TCPMHHOJIOTHSICHTA KYPa MaHNOHHHHT KJlacCHK (HOKBAHTaBHil) Ha3apusi-
CH xucobnanajd. Y KynreHa ONTHKABHH XONMCAJIAPHH TYFPH TaBCH}-
2126 Gepaju. [lynunr yuyn 6u3 6aé HUMU3HH KJIaCCHK Ha3apHsijaH, 8pyF-
JHKHHHT YHH 91€KTPOMArHHT TYJIKHH CH(aTHAa HaMOEH KHJyBYH aco-
cHii XoccaslapHHH ypraHHAaH GouwiaiMus.

ONeKTPOMATHHT TYIKHHIIAD BYXKYAra KeTHIIH yuyH hasoHHHT" GHpop
COXacHAA SJEKTP 3apsiAJiapyi TE3aHULIH XapaKar KHAaéTran Gyaumn
Xepak. Bynja ByXyAra KeJraH 3J1eKTP MallOH Y3rapHIIH HHAYKIHA
XoAucacH Ty(aiiyii (pa3OHHHI Wy COXAaCHAA Ba YHHHT aTpoduia yara-
PYBYaH MaruuT MaiOHHH BYXCyAra KeJITHPajAW. Y3rapyByaH MarHHT
MaiiJlon 5ca Y3 HaBGaTHAA Y3rapyBuaH 3M1EKTP MAHIOHHH ByiKy/ra Kedi-
THpanu Ba X. K. llynnait Kuau6, yarapyBuaH 3/€KTPOMarHHT MaiioH
(azoHHHr GHpOp MKOHKHAA MaiL0 6YJIHG, YHHHT OHP HYKTACHAAH HKKHHYH
HyKTacura Mab/iayM Te3/IHK Ou/IaH TapKanaiu. DIEKTPOMarHHT MaiiioH-
HHHr 6y (hazofard ymby TapKaauil DPOUECCH 3/IeKTPOMAarHUT TYJIKHHE-
HH Hponanaiiiu. DJeKTPOMATHHT TYJIKMHIAPHHHT TapKadumu Maxe-
BeJJI TeHrjiamanapura OyicyHamd. OJCKTPOMATHHT TYJIKHH/IADHUER
TapKANUUIIHH XapPaKTePJIOBYH aCOCHi KOHYHHSTHH aHHKAAW YuyH My-
XUTHH Hjean OHP XKHHCIH JHAIEKTPHK Ae0 XUCOGNaliMU3 (SbHH EpyF-
JHKHHHT COUMJIHIL BA IOTHIMII XOAMCANApHHH Ha3apra osmaiimua),
TYIKHHNADHH 5Ca ICCH MOHOXPOMATHK TYJIKHHJIAD NG XncoGraiiMus.
By neran cys, TynKun ¢ppontH éku GomKaya alTranza, ysrapmac (pasa
CHPTH TeKHCIMKAAH HOOpaT Ba y uerapajaHMaral, TeGpaHHuuiap sca
KaThuil aHHK GHp uacToTajga comHp 6ynanu, feMakaup.

Maxcpens TeHriamanapy GHP JXHHC/IH HSOTPON MYXHT YUyH BEKTOP
WaKJuga KyHuaary KypHHHILIAA €3HTaH:
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JEp——

- - p W R -
— a_H>
crotE=—p7, 3. 1)
=z oF
c rotH =¢ S (3. 2)

Gy epaa ¢ — EPYRIHKHHHT BaKyyMAaru Te3/urura TeHT 6yuran yarap-
Mac KarTalHK, &€ Ba [L 5Ca MOC paBHAa MYXHTHHHT NHSJEKTPUK Ba
MarHUT CHHTAMPYBYAHIUKJIAPH GyJuG, yjap aiHH MaHTAa KOHCTaHTA
xiicobuanani. (3.1) Ba (3.2) TeHrsiamanap KoopAMHATA WIAKJKAA KyWHH-
jari KypHHHIAA €3Hnajn:

' O, _ OF, GT A
C( ay F) LG
0,  OE, 3y
c( 0z ox ) == g 0 3. 3)
( OB, OE, )_ oH,
€\ ox y 1= o
: [ OH,  oH, 0E.
dy T o ) =8 5
oH.  oH, OE,
( 0z ox ) =& 75 (3. 9
(), o
\ Ox dy at

: -> —>
6y epsa By, E,, E; H,, H, H,—FE pa H BeKTOpJapHHHI KOODIHHa-
T4 YKJIapHra HACGaTaH KOMIOHeHTasapH.

Tyrpu 6ypuakin X, y, zKOOpAMHATANAD CHCTEMACHHH TAHJA( OJIHG,

E 3neKTp MaiJioH KYYJIaHraHJIMK BEKTOpH Yy YKWra mnapassiesa fiyHas-
rad ned XHUCoOMaiMu3.

i By xonma E =E, E,=0, E,=0 6Ynanu. TyaguHmap siceu
Gysranu cabagnd, E KyunauraHmnk z ra GornuK GYJMaiiid, sSbHH

OEy
9z — 0
3 6Hx ©
¥ xonna (3. 3) HHHr GMPHHUH TeHryiaMacHIaH o 0 ra sra 6y-
Navus, HeMak, MArHHT MaliloH KyuJaHrasguruBHHT H, §3rapysuan
TAWKWA 3TVBYHCH HYK. AllHM Xonja Gus axaT Y3rapyBuaH Maiinon
OWNaH KU3WKARTCAHJHTHMH3 yuyH H,=0 1e6 OJHIIMMH3 MYMKHH.
Lilysra yxma6, (3. 3) HHHr MKKHHYM TeHrJiamacura acocar H, =0

e6 xHcoGnait onamus. BumoGapus, dakar H, KOMIOHeHTATHHAa Hoara
Ter amac. Wlynnai xunwe,

E=Ey, Ex= b Ez-'=0,

H=H, H, =y, Hy=0
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Ba Maxcoest TeHrsiavaniapi KyiHKarn KypuHHIITa Kedapi:

0Ey oH,

A TA -
oH, _ _  OEy (3

¢ ox Y al "

E Ba H munr (axar GurTagad KOMIOHeHTalapura ara GYJraHmnu3
ca6ali, y a z MHIEKCAAPHH TYMHPHO KOJAHPHG (3, 5) TeHrmava-
JIapHH KyHujiaruya €suInHMH3 MYMKHH:

aEL L oH
g e

oH _ _, OF (3.5
C~ax = ot *

Wlyanaii guan6, siccn TyaKuBnapuuar  Yarapysuan SJIEKTPOMATHHT
MaiiJIoHHa SnMeKTp BA MATHAT MaiJOHNap V¥3apo MepneHAHKyJsp G-
Jazu. - .

(3. 5') HMHr GupHHUM TeHrJaMacHjiaH ¥ OYiiMua Xycycuii xocHma

0JIaMH3:
O a(an) a_(aﬁ)
C( o )= Mo Uae )T M o \ax
. OH
Ba TeHPJIMKHUHD YHD TOMOHHJArH —5— HH  YHHHT (3. 5') HuHP nK-

KHHUH TeHryiamacujiard Hgojaaci OHJaH ajMaTHpamMH3, Y BakTia
0’E _ ep 0

o T ¢ o

€Ku (3. 6)
PE @ OPE
Tor T ep X

ra sra G6ymamu3s . I[lywra Yxmwam anvamrupuuuiapen (3. 5) nuiir uk
KAHYH TeHrJlaMacH y4YyH Gaxapho, 2

0*H 2 OH _ 0

aE T T ep 0xf (-7
Hponanu Tonamis.

Jemak, smektp Ba MArHAT MaiiioH ywGy Xouiia TYJIKHH TapKaauLI
Tpoueccunu uoanoBuH aifHaH GuTTa Audepenunan TeHrnamara 6Yii-

cyHapu. Bynnait tedrnama [macanad, (3. 6)] HMEr SHr ONIHE euHMi.
. x :
E =E, sin o (t:‘:—v—) (3. 8)

KypUHHIINAry TeBraama G¥aagu. By udoxa, arap KascHa MHHYC»
Humiopa Typrad Gymca, x YKH Gyina6 yHHHr MycGar KHiiMaTiapu iy-
HAJHIIAZA  TapKasnaeTraH siCCH MOHOXDOMATHK TYJIKHH (SBHH GHTTA
TeOpaHHII YacTOTacura ora GYJraH TYJKuH), arap KaBca «IJiocy HIo-
pa Typrad Gysca, x yku GyinaG yHHHr MaHduil KHHvaTiapd HyHas
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auui/ld TAPKATACTIAN SCCH MONOXpoviatak 1§ Teurfamacuui Ge-

paat.

(3. 8) nboxa (3. 6) Andbepenmran Tenraayau

wHHE  KYPATAMH3. BYHHHT yuyn E jag ¢ &
TapTHOIH XYCYCHIi XOCHNA oNaMus:

OE

ot

By Xocnia KHAMAT/iapHuu (3. 6)

KaHOAT/IAHTHPH -
.l Ba X GVituua HMKKAHYM

_ sz, _6-£ Lot E
ax.! ve *
TeHrnMamara Kyiiug, arap

ST 3. 9)

6yaca, y ywoy TEHMVIAMARH  KaHOATMIAHTHPHIIHEY  TonaMu3 By epaa
v TYMKMBHHHT X VKA GYHNAG Tapkandmr Tesmmry sxammmruhu Kypca-
T KHinH svac. Xakukarad xaw, arap x yarapysuan karTandk Gy-
6, t = const 6yuca, E Kysnawrawimk cumye gomymn 6yiuua yara-
paju. [ Y3rapyBuad KATTAMMK GYwu6, x = const GyaraHia xam my
Xon 103 Gepam. Arap 6u3 £ munr Gupop GepHiraH KuiiMaTHHA £ Ba
x ysrapyBuaH GYJIrania KysaTMoK4u Gycak, yuaa (3. 8) wuponanuur
apryMeHTHRH yarapvac, sbHu

t+ % = const (3. 10)

JieG XHCOOMAMOTHMHUS 3apYp. Y xomma (3.10) mu ¢ 6fiuua aubde-
peHIHANIA0

= dx
g=cEe G

ra sra Gynamu3. JleMak, v TYNKHHHHHN wcTafraH HyKTACHHMHT MYyC-
gar éxu mMauduii ¥ MYHAIMIIAA TapKanuin TesnuruHK nQOKANANNH.
(3. 9) ndona TYNKUHHHHN MYXWTIA TapKanuur Tea/WrH, AHACKT-
pHK BA MarHMT CHHTAHDYBUAHIUKIAD (e, W) Ba EDYRJIHKHUHL BaKYyM-
jaru Teanur# (¢) H ¥3apo Gormaiinu. )
Bakyympa € =1, p'= 1, mynuur yuyn (3. 9) nponanan
v=c 3. 12)

weauG UYHKALHM, SBHH 94eKMPOMORKILM MIAKUKAGPHUNE BaKkyymda Mmap-
canuul meanueu ¢ 2a mete. By MarcesHHHT EPYFMHK TYJIKUHIADH

R 5 3 5 .
3eKTPOMArHuT TYJKAHIADHHHT  diiHaH  yaupmup, [eitvmdra — acod

Bynad. )
°  mpeGar n ra (Moddanure abcoaom cundupuul Kfpcamiudi-

2a) TeHr GF/raHirk ca6a6nu (3. 9) MmyHocagargau
n=1ep (3. 13)

s uri KeJuo UHKaIH. duau (3. 8) Tenrnama Gusiad HoxanaHagu- -
ra siccH MOHOXPOMATAK TYJKHHHH XapakTep/oBYM KATTATHKIAPHHHT
dmauxapiii MaBHOCHHH anugyaivMu3. Bynpa E, ammiuTyna,
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D=0 (li.—::“) (3. 14)

KATTaNnMK 3Ca mijakud (pazacu 1e6 aTtananu.

@ nupr Kuivatd 2n ra yarapranga E xartanuk E, Ba — E, opa-
JNPMAATM 6apya KuiiMaTIapHHH KaGysa KHJHOG, V3UHUHr GOLLTAaHFHY
KMiMATHHA KaiiTajad KaGyJ Kuaral 6ymagu. Arap / MOMeHTAA Kyu-
JaHraRaMK x Hykraga E KuiiMaTHH Kabysn Kdarad 6ysca, 1y Kuii-
MaTHAHD Yaudu axa T BAaKT OpaJMFX YTranfjaH KeiHH KaGya KH/IajH,
T BaKT OpajiFM KYHWJIArd TEHrJIMKAAH aHHKJIAHAIH !

(1)+2n=a)[ ¢+T) % ’j—],

6y epua
D=0 ( ta —f;)
Dynnau ’
2m
T = o (3. 15?

ra sra Gynamns. T xammanux [miyagun ssekmp matidoHurute met-
paruu dasputy ugodasraiidu. Y3 HaBoaTHIa

1
v = T (3. 16)

xkammaaux 1 cexyndoaew mebPAHUIIAGD COHURY, SBHU MYAKUR
aaexmp MauQoHUHUKe MeOpanuul 4acmomacuny aruKaaiow,
2n
O = —— (3. 17)
KaTTank 3¢a yukauk wacmoma 64§aub, y 2n cexynddaeu mebparuui-
Aap coHuea mereoup. )
Tynkun ¢a3zacu KoopauHata GoumMuad TYJIKUH GV ina6 y3oxJamug
Gopran capu kamaiii6 Gopaju (Gepuiral BaKrT MoMeHTH Yyuyh). Tya-
KHHEHHTD (Da30BHi JaBpHHH

x4+ A
G)—Qst:(o( == —+—)
v
TeHrnamajan annknaiivMis, 6y epla
D=0 ( t— i-) ¥
v
by wnxkana myHoca6arnaH
T 2my 2 To

o 2n
78

wogara sra Gynamus, A KaTTANMK MAKUH yayHauew Re6 aranams;
Y myaKunnuHe Uxmuépui Hygmacuture mebpanuus daspuea mene
6ynean eamoa bocub ymean macopacuea mexe 6iaadu.

(3. 18)
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Arap E_muir (3. g

) . Hgr GUpUHUH
reHT/IaMaciira omiG Gopug IS};?;Z:K Kuitvarmn (3. 5) . d
oH o ’
ot ’—? Eqcose ( [ i) (3.19)
i onamu3. Arap 6u3 v
H = Hsing ( t— L) (3. 20)
¢ oncak, 6y (3.19) i = . MKHH; 6
él[e))la €HIiayg - KaHoaranTHpHIHIIHA o /
Hy=F & = (3. 21)
o VT

[y nail KHJIHO, 10TYpyBRuy ek

St 0 ¥ a
gyt TYIKHANADHHAD  dagayan, ;[JocMaer TYﬂI(‘P:lslill 9
pekTOP MAKIMIA E3HI Mymyy, Tymand. (3-

3/IeKTp B4 Mar-
1) MyHOcabaTHy

BE > 3. 29)
sE=Y [H n). ¢
by epAa I(B?)llPaT KaBClap Begrq
KUHHUAT TapKanum Hyxamy !
(%I/ISHHHI‘ MnconnMHslee}l, X S’ISI:;A:;?( ngpmxx BexTc;lfil,K%
rad HODMaJHH H(bonanaﬁ)m_ K Oysran TeKHC
[OrypyBuH SICCH 3JeKT
pacMa KeJITHPHIraH. Ty

-
. n — Tya-
K o naupantt,
P Kynmafirmann GHJIX pT}"/ﬂK"“ CcHpPTH

ap) ra yTKasuiI-

POMarHuT Tykuppunr rpaPik Tacﬁgpﬂnlt.'
MSHH CHPTH Goma — cpepiK, WHWTHHAPHI

1- pacwm.

SUIMTICONA BA X. K. WAKIVIADHH Xam o/ MyMKHH. YMyMHil X012

MJAKUR CUPMU WYROAL nyKkmanraprune seomempur fpHUIAN ubopamu,
6y nysmarapda myakun dasarapu Gymyn cupm Gijiaald Yy3eaprac 6ij-
aadu. Tonunran (3.13) myrocaGar & pa W qap Gepmra TYJIKHH y3yH-
JIUTHUra MOC ‘lé‘i‘CTOTa YUYYH OJIHHraHxa AHUK GamKapuiait. %rap € Ba .p.
HUHT CTATHK yMauulapian onuuran xmiiMatiapupan (oinanauicd,
(3.13) mymocabar KaHoaTVIAHTHPUIMACTHTH XaM MyMKHH. & [ Ban
KaTTaJHKJIADHHUHT EPYFInK TeOpaHHm yacTOTACHTA GOENUKJIUTH JHC-
nepecust Hasapuscuua Gepuiaiu.
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4-§. TaGuuit Ba KYTOJAHTaH EPYFIHK

AtoM, Monexysa, TeanaHHUITH XapaKamIaHA&TraH SJEKTPOHIAp Ba

X. K. KaOH MOJJAHHHI YHFOHTaH 3appajapu EpYFIHKHHHT 3JeMeHTap
HYpJIarHuIapu XHco6aanany. EpyFINKHHHT MaKpPOCKONHK MaHOasapi
3Ca Xyja Kym COHJAr# 3JemMeHTap HypJaruuapiaH TalIKHJI TONraH
0§46, Gy HypJarnuiap JKyja Kyn XoJiapAa Oup-GHpJapura GORIHK
Oy.ivaran Xonpa @pyrnuK uHKapagd. DyHja aiipuM 2JeKTpOMaruur
HypJIaruunap unKapaérrad 3JEKTPOMAarHuT TY/IKHHIAPHHAT (asacw
T€3 XaOTHK yarapafu. DJIeMeHTap HypJaruujapiaH YHKaéTran epyrauk
- o -

TYIKMHTapHHUHD E Ba H BeKTOPJAApPHHHHT HYHAJIHIIH XaM wyHjaii Te3
Ba XaOTHK ysrapaau. ByHuHr narumacuna épyFIHKHHHT MaKPOCKOMHK
MaHGanapn HaTHKABHI HypJaHHIUIADHHHHT TYJIKHH (asanapw Ba
- -

E xampa i BEKTOpJIap HyHaMumIapy XaM XyJIH IyHAai XaoTHK yara-
Panu.Saexmp ea maenum matldor KYLAGHAHAUKAGPU 6EKMOPURLHE tiijHa-
autiy pasoda  mapmubeus  yjseapaduear épyrauk (6y Xoa Kijnuuausi
mabuuli  épyrauk sanbarapuda yupad mypadu) xymbranmazan éxu
Oowkaua  aumeanda, mabuuti épyrauk 9e6 amaradu

KyrGnanvaran @pyrauk mypJjaiauran MauGanapiaH TamKap,
KytOnanran nypaannur (@pyrauK) Gepagurad ManGanap Xam MaBiCya.
Bynpait nypaanuHIIT 3/€KTPOMATHUT TYJIKHANADH MYy GHJIAH tapx
KWIQJIUKH, yJapja 97eKTp Ba MarHUT MaioH TeGpaHHulIapHHHHT
fiynanuumn € yarapmac cakJianagu, & MabIyM KOHYH acocHia yarapamu
(ainanva Xapaxar Kunann). Byroar myjagusaap Kymbaanean mijakusaap
0e6 amanadu. By Xonnappa gymoéianear épyrauk TepMHHE KYJIaHaH.
KyrGnanran épyrask Hyp/ioBYM HyparuuIap KaTopHra, MacaaaH, Mar-
HUT Maliflonra KHPATH/ITaH YHFOHTaH Tasnap éKH Gyraap Kupaad. Bym-
Jaii €pyrauK ManGanapuia CreKTpal UH3HKJIAp KyTGMaHTaH 6ynamy.
Jlasepsiap Ba Gowka 0ab3d MaHGanap XaM IIyHHHTAEK KyTONaHran
épyrimk Gepa onanu. KyrGnanran épyriuKken Typau KyT010BYH ac606-
J1ap €pramijia Tabuuit EPYEIHKAGH XaM XOCHJI KHIHII MyMKHH. KyT6-

—

Jlanran €pyrunukia E BeKTOPHHHT TeGpaHHm HyHaJHmura sa TYIIKHH=
—-

HUHT TapKaJluil i1y HA/HmEra (TYJKHH CHPTHIA JTRASHATAH 7 HOPMAJ-
HHHT H{Hanumura) napasnsen 6y/iran TeKHCIHKHH GH3 KymosarHuuL me-
Kucauew 1e0 ataiiMus. X 03UPTH BAKTHA EpYFAUKHUHE KYMOAQHULIL TED-
MHHH HKKH XHJ MabHOAA HiIaTIan. Bupunuunan, 6y TepMan taGuuii
EPYRIHKAAN KYTONAHTAH EDYFIHK XOCHI KHJHIIHH GHJIHpCA, MKKIH-
YnfiaH, EPYRIHKHHET KYTOMAaHHWKUra GOFINK Gysiram Gapua XO[Hcanap
TYMJIaMHHH GHJIZHPALIH.

TaGunit épyFITHKHA TypPMANHH KPHCTAMH MIACTHHKACHAAH YTKasmm
HaTHKAcHAa KyTOMaHTaH EPYRIHMK XOCHJ OYJIMWIKra OMI Omuuil Gup
TaXpHOaHH KypuG yraitiuk. ByHHHT yayH Gup KHppacH KpHCTAl-
HHHT ONTHKABHH YKH 7€6 aTaqyBul YKKa mapauies KHIHG KecHirai
HKKHTa TypMaJiH IJIacTHHKAcH oNuHand. TaGuuii EpyFIHK TapKaTyBui
[ onpuit Epyraux ManGau (4yFIaHMa JlaMna) an TapKaiaéTran EpyriniK
Jacracy iyiura 6urta Ty TypMasHH MUIaCTHHKACH KYituaand. By miac-
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7 A THIKA ymly Xxonpa EpyFIHKKa
/ Huc6aran  wadgdod (@- pacm).
4 Arap T, nnacrunkany EpyFIHK
1, HypH iiyHanumm arpodHAa ai-
7N\ JaHTHPCAK, mIacCTHHKajaH JT-
TaH €pyrnIHKZa HHTEHCHBJHK-
7 HEHT  GUpOp y3rapHi Ce3uJ-
Maian. Jlexnn arap T niacTHH-
Kajau yTran mypJsap Jiyaura HK-
KHHYA Xynpn myHpainT, nJac-
——-—=— THHKaHH yJapDHHHL ONTHKABHil
YKJapH mnapaanen 6yJaajaurad
’ ~ KHIHG Kyiicak (2-a pacm), Oy
Xonna xam épyrnuk I, Ba T,
9- pach. TUIaCTHHKaTapaan yTajH. Byn-
Aa CPYFIMKHUHT HKKHHUM MJ1ac-
i _THHKAa CHpPTHAaH KaHTHIIH Ba
Gup os joTHAMIWHA HATHKACHIA €EpyRmuK  cfscus, MabayM Ja-
pamana cycasi. DHIM arap WKKUHYHM [UIaCTHHKAHH HYP arpo-
diina ajranTipa O0MIAcaK, HKKana miacTiukajaH jraérran Epyr-
JHKHMAF CeKHH-aCTa Cycas OGODHIIMHM Ce3Hm MyMKHH. BypHiHi
90° ra erranjia, SbHH T, Ba TzrnJIa(.‘.‘THHKaJI.apHIlel‘ ONTHKABHII YKJapH
Yaapo ThK Gyarania IIACTHHKANAP EPYFIHKHH MY TIAKO yTKasmai Kys-
AN (2- 6 pacm)- By Takpuba, Tabuuii EPYFINK MaHGaupaH KeJaeTran
€pyrauk Gu/iaH TypMaluH IVIACTHHKACHIAH yTran Epyriuk y3 Xocca-
Jlabn Ousan 6up-OHpHAaH GbapK KHIUMIMIHHN Kypearagn. TaGuui epyriHi-
23 @pyFaHK TYIKHHHHHHE SJIEKTP BA MaPHHT MafiJoN KyWIaHTaHJHK BeK-
TOpaapy {3 {yHANALIADHRI YSNYKCH3 DaBHUILA XaOTHK y3rapTHpai.
Iy tydaitmn yaapHuHT Tebpaunm HyHaqumapuaan Gupopracusn ad-
3471 1e6 axpaTnO Kapaul MYMKHH aMac.

Typmasii KPHCTALIAPH JEKTP MafifloH KyUIaHr aHIIK BeKTOPIANHE
TeGpannm {iyHATUIIH KPUCTATHHHT ONTHKABHA YKu HyHaMHLMN Guaan
}OC Tymaguran EpyFIHK TYIKHHIADIHE JTKA3HO 1060p W B aKCHHYE,
SeKTp Kyu/laHTaH/IHK BEKTODH KDHCTAaJHHHI ONTHKaBHi YKHIa THK
6 arap GpyrIHK TYIKHHIAPHHY 3¢ IOTHII KOGHIHATHA 9Ta. Typmannn

n.acTHHKacHaaH YTraH €pyrIHK KyTO/aaHraH EKd TYFPHPOFH, sCCH-
xyT6nanran OyJIaaH.

Kyr6aanran épyFJIHKHEHT TyPMaInH NJacTHHKacuaal VTHI XOMH-
CACHHH MeXaHnMKaBHI MOAeNja SKKOM TYWYHTHPHIL MyMKHH. JIeKnH
Ovan aifHad TYUIyHHII spamMaijn. 3- pacmia TOpTHJATaH apKOHLA BY-
JNyAra KenTupuaaéTraH TYJIKHHIAPHHHT nmaHMapajgaH yTHII CXeMacH
TaCBHUpJIaHraH. Arap TeGpaHMII NaHXapa CTepyKeHJapHra Iapaijen
Xosga coAup Oynaérran Gyaca (3-a- pacM), TYJAKHHIAD TaHXKapalaH
£ masionl yTapH. AKCHHYA, arap rnawxapaHu wyHjai 6ypCaKkKH, CTep-
> eHJIapHUNT HYHATHMH TeOpaHuw iiVHammuura Tk Oyaca, TYJIKHH
ramKapafad yrmaimu (3- 6 pacm). [Tamkapajarn CcTepKeH/IapHHHT
§ {HaJMInEHK TypMaJHH KPHCTaJl NIIaCTHHKACHAATH ONTHKABUH YKaap-
Fanr JiyHajJHiuinra YXmathm MyMKHH.
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3- pac™, ,

EpyrIUKHUHD YH3HKIH KYTOMAHHWH GWIaH GUp Katopaa KyTona- '
HHWHHHT OOWIKA TypJapH — 3JUIMOTHK Ba AOHPAaBHH KyTOJaHHWAAP
xam maBxylA. Huxosr, Kynuuauk xosapia KyTGiaHraH Ba KyTO/iaw-

_MaraH €pyrJHKJap apajammacijiad uéopar OyaraH KHCMaH-KyTOJaH-

ram épyraHK YpUH/IA Oysafd. EPYFIHKHHHE JOHPABHil KyTOIaHHm HAa
-_— —_

E asiekTp MaHIOH Kyu/laHTaHJIHK-BEKTOPH (yHUHCAEK, H Maruut maii-
JOH KYU/AHTaH/JHK BEKTODH XaM) &pPyFJIHKHHHP TapKa/auil iyHamuuu

atpopuja CeKyHIHTa EPYFJIHKHHHT -

TeOpaHHLI YacTOTacHra TeHr OyJrau
ailylaHd COHM OMJlaH ainaHajgd (4-
pacm). 4-pacmMpa @pyFIMK YH3Ma
TEKHCJIMTHra THK HYHaJHIAA Tap-
Kajnaétup. Arap EpyrIHK Ky3a-
TYBYM TOMOHra  TapKaJaérraHga
3/IeKTPOMArHHT Mafilod  BEKTOpH
coat crTpenkacH 6yiia6 aiuaaHca,
OyHpait @pyrJIMK HypH YHT JHOMpa
Oyinab KyrtOmaHraH fe6 arajaiu.
Arap afiiaHHI  Ky3aTHIWHHHT aif-
HM [y I[DAPOMTHAA COAaT CTpejKa-
cura teckapd 6yJca, €pyFJaHK dYan
znoupa Oyinaé KyrOaaHram  1e6
aranagu.
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Afnana GjiinaG xapaKam™ Y&
—— apo  nepnenauKyasp ﬁyﬁaﬂ"mﬁ V=
MKKHTa Tapyopuk TeOpaHHIAN ]as%:-
WHHmY 166 Kapa MYMK“H'a HHH
MOH  KyuynanraHIuK IEEKTOPJ-I*P

Terumy  papumia £y B2 E26 Hl}faﬁ'
v Genrnnaiimuk (5- pacMra Ko G
ol & '

-5 —
0 E, =Ey; cos ok,

> > 5
E, = E,, sin of,

—> -

(Eoy Ba EOZ—MOC pasHLIA2 BepTlg-
Kaul Ba ropusostan YK OyAHIa TED-
paHHHIJIapHHHP BEKTOpP aMnJauTyna-
napH; © — Qv — TeGpaHMIIHUHD

g
™y

(4.1)

1 ;
5- pacm. IWMKIMK  yacToTacH, ___-.f——l cer

Aarn  TeGpammumiap COHH)- ¥ xoi-

aa HaTHIKaBHH T66paHHH.I YuyH TEeHIJIaMaHny BEKTOp maKaua

—

—_
E= EUI cosmt+ E:yz sin wf (42)

- a o B
KYpuHHIIAA €3u MymKuH. Arap |Eoq| = |§02| GyJca, y x0aAd o Beke
TOPHHHI YUH aHJaHA Hu3amu. (4. 2) renrjama YHr JOHPA 6)"/15.11216
KYTONIaHTaH  €PYFIMK TYJNKHHHTA Taammykmy. Uan aiinana 6yitnac
KyT6JIaHraH EpyFiHK ’
> - > =t .

7 .
E" =Eq; cosot — Ey, sin of (4.3)
TeHrjama opkanu udopanamamm,
> >
E,, Ba Ej, BexTOp aMMIMTYNaNap opacmjarn MyHocaGaTHH yJap-
o > ->
HHHT MOJYJJIADH TeHT GY.iraH BagTma n sa FE,, BekTOpJapHHHI BEK-
TOp KymaiTMacH cH(aTHAA €3um MyMKHH: .
> > > /
Eg = [Eyy nl. 4.3)

Eq, BekTOp ammumtyiaug E, opkaim GedrmiaiiMp3, y X043 (4.2)
pa (4.3) TeHrsiamasap

>

E = E, cos ot —[—[_l)i'[, Z] sin of,

> 5

E” = E, cos mt—[z"'o n] sin of (4.3")

KYpHHHINra KeJaju. XaMva BeKTOp AMIIMTYJANapHHHr MOAYJIApH
V3apo TeHr, SBHH: .

> > > > >

|l =|E') = |Ew| = [Eqq) = [Eo|= Eq, (23)
6y epna E, —Bexktop E, Ba GOmwKa BeKTOpJApHAHT CKAMsAp KHIMATH.
36



Arap (4.1) nuur uxkkana ndogacuHm  KBajpartra OMHAPHG, KYLIHG
Ba 3apyp a/JMaIuTHPHULIAPHH Gaxkapcak,
[."2 E?
i 1_ s ] 4.5
TeHrJaMa XOCHJI OYJaH. (4 5) teursama E; Ba E, KoopAuHAaT/Iap-
Jiaru au.naua tenrsiamacuin uponanaiau. By Tenrnavanaru E; Ba E,

Jap E Ba E,, BEKTOJIAPHUHT CKAJIAD KudMaTIapHup. ;
Hlyﬂ)lau KAITHO, JonpaByii KyTOJaHTaH epymuxuu O3 HMKKHTA YH-
BUKJM KYTGJAHraH EpYFIHK TYJKUHIADHHHHT HHFHHIHCH KYPHHHIOHIA
TACBHPNAARK.
Arap |E01|7é |E0,,| Gyaca, (4.2) Ba (4.3) TeHrAMANAp SJLHI-
THK KyTOsaHraH €pyFJIMKHH Gepaid, YyHKH Oy Xonja E BeKTODHIHP
yuu ammnc uusagm. (4. 1) HHT HKKaJsa uq)onacpmn KBaJIpatra ourii-

pub, GHpHHUHCKHH Egy -|E.,1| ra, mkunuHCHIH o = |E(,,, ra G¥-
JH6 Ba xocw/ OyJirad nojajnapHu Kymicak,
S R 46
e e
TeHrJiaMani ogamus. By — ssnmncHuHr £, Ba E,, KOOpIMHATaNapAary
KaHOHIK TCHTIaMaCHAND. 5-pacmza (4. 6) TeHrsIaMa 6IIJlaH ngoaa-
JAHYBUM SIVMNC TACBHpJAHTaH. YMymuil Xoulja L‘1 Ba L‘2 yuyH udo-
Jlanap
. - -
E, = Ey, cos of,
-> >
E, = E;, cos (of — 0)
o ” -> >
KypuHmmia €smimimn Mymkud. By epma 6 — E; Ba E, Bektopaap opa-
cujard (Gasa dapku. Y BakTHa HATHXKABHIl Maii[oH

(4.7)

- >
=Ey; cos of4Lgy, cos (of — 8) ; A7
BeKTOp OHJIaH aHHKJaHAAH. DHIH
-% = CO0s 0,
E oL
E_ = cos wf cos § 4~ sin wfsin § (4.8)
02
Ka0H a/MamTHpHIIIAp Gaxapuo,
EZ El
_E;——E—o—cosé—sm wf sin & (4.9

ra sra 6)’JIaMI{3 (4. 8) muur Gupunun udonacuun sin § ra x¥naiiri-
pu6, ynu Ba (4. 9) ndomaHu KBajpaTra OWMPHG TYpHO KYLICHK,

E? EZ By Ey :
2 —_— ( ) (—) cos § = sin %8 (4 10)

2
Lo o Egy Eyo
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6- pacm.

HI Xocwn xunamua. (4. 10) enrza-
Ma 2L, pa 2E,, TOMOHJH TYFpH
TYPTOypYak puura uywsuniraH -
> >
JMICHUHT E, pa E, KoOpAMHATAJap-
Hare  renrsavachun - uponanainiu
> >
(6-pacM). E, pa E, mextopnapunr
L8 ->
UHFHHINCHAN utonanopyn £ 3VIEKTP
BEKTODHUHT yun mypra mepreHiu-
KYJsip 6Yuiran rtegucaukga M-
TIK Tpaekropus unsapu. Afnanu
Yactorack, xymun poupasmii KYT6-
JlaHMI Rar ek, v EpyFAMK TeGpaHALI-
JapH uacToTacHra TeHr. :

T T
Arap 0=—-&xu § = (2m + 1) 5
6yaca, (m — Gyryn  coH), ¥

Xonpa sind = - 1,cosd =0 Gyna-
1. By xomma sanuncaurr  (4.10)

o -
renraamacu (4. Q)“KaHOHHK Kypuuuiira gemaau, E pa H BekTopJap-
RUHT  aiiJaHill HYHAIHUM 8 ra Gorumk Gysamm. Arap 0<< 0<< &
GyJsca, ailJiaHUm CoaT CTpesIKaCHHHHT Xapakar iyHaJMImH GyHnua

- 2 3 4
1
#-0 oL ¢-Z Zederr
& 7 8 5
JZ’ oo o= a3 =

38
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6Vmagu. Arap n<<8<<2rn Gyaca, aiiaHdml CoaT CTPEJKACHHHE

XapakaThra Kapuw fijuanumaa Gynanu. 7-pacMAd SIHOTHK KyTG/a-
" .
HHUIHHHE TYPAH X0Juiapy Kearupuirad., Eg = Eg, Ba 6 = 5 ekt b=

=(2/n+1)% 6yaranja (m— GYTyH COH) 3JUMNC afifiana IUAKJIHEK
o o 11 e
onagu. [lynn asioxuna aiTHO YTHLI JIO3UMKH, arap 67&—2— ékn 0 £

= (2m -_{~l)—:r2L 6¥unca, y Xonma xarto B, = Eg, Gyaranga xam épyr-
JMK “3quMne 6yiinua Kyrt6aadraH 6Yaagu. 6 =0 éku 6 = mm, sind=0
6yJraHna SJUATC XaM

E E
45—21:(: E’D =il (4.11)

TeHrJama OWJiaH aHHKJIaHAAUTaH TYFPH YH3HKKA alaHHO Kosmag. By
XO/ila HaTHMaBHil EPYFIMK TYJKHHH YH3HKJIM KyTONMaHraH GOysanmu.
8- pacmpa Gup fiyHannmAa TapKanaérrad, HKKHTa y3apo nepreHpi-

KyJisip fiyHaqHWAa KyToJaHraH Ba Oup-OMpHIaH ;qnasara ¢dapx Ku-

JIyBYH MKKHTA 3JIEKTPOMACHHT TYJKHHHHHT TpaHK TacBHPJAPH Kes-
THpHJAraH. By HKKIH TY/JKHH 9/MeKTP Ky4/JaHTaHJIHK BEKTOPH HYD aTpo-
dupa aitnanaérran TYJIKHHCA, SBHY aiiana éKd 3IHNC 6yinab Kyto-

: 4 9- pacu.



¢ xiATA SKBHBaTenTy : i
parran TYR : AP By wkicn vy aguitimur narmKashii
p wailzon! $asona D pacna ki |

yuaapHHH  GHpMan arunrangex ysrapapi. £ Bex-

3J1eK
HHHT 22! TH
TOPJ ¢ TApKATHII HyHanHmy yﬂﬂﬁg“y UHMBHK BHHTCUMOH HYH3HK

YKN Baguacuny yravpd. .

6yanYy - 3. pacMra x.) ajj
AP“OHJ,T.Z)‘,F( Kyiénaﬂuuéﬂ)u:l:n;?’a TeﬁPﬂHHmnapHunr BYIKyAra Ke-
auH 6y - XaHWKaByj; yXmamy Gyau6 XUSMaT
0 qHT
":”'m'wé;}ii};:mmpyﬂw BHHTcxg? Katu 9- pacypary E BEKTOpJIapHUHT
it OFP 1 MHSHK Kypunpmuga TacBHPJAHTAR

KCanuna, gyituparnra bTHOOD
06nap &pramuga MKKUTA y3apO
JIH - KyTG/Ianran épyFauKKa au-
W:’g‘;raﬂﬂg 9JUIMNTHK 6K aijiaHa

o AU, Tabuuit épyFIHKIarH
Typan KyTﬁﬂaﬂsﬁgc};};};ﬁn%‘l{;zra 3ra 6yuiray Hypzapf}mr irsg)ayp.\xac (asa
apKira 3raoﬁm {arapanu ?ﬁ TYWYNTHpUNagu. Axcunua, Oy (asa -
dapxaapi o yorapamt. Lynuur yyyy pagypyiy 8pyEANKAAH OMHH-

TOAAHTAH EPYFIUKY Gl
g Gy UKKH KYT U Kaiira 1 : 3
gzqmz a6l EPYFIUK OfluHazy, Kymiranga KyToqanran uac,

VIxKATa yu3UKIN KyTOnanray ™V

T aHépyra 2
FunTHK KY T61aHNaH CPYFIHMK OJIMII My MKy Gyuiranu xa6u, HKKHTA, JOH-

gt KyTOAAHTAH EDYRIUK TYIKuunapu Eppamppa unsHian Ba .-

aH @ ; 5
snTHK KyTONAHTaN EPYTIHIC XOCHN Kmur mywmkup. (apas Kuaait i,

L5
4 BT ==
amantyranapn Ei = |E:| Ba By = [E,| 6yaran kapava-KapuH aiina-
yum fyHanira sra Gy1ran mkxnra JOUpaBuit KyTOAaHraH épyranK
symgupaapi GHp MYHATHIIAL TapKanatrran GymcuH.
Xap Gup AOMPaBHi KYTONaHran &pysuk TyaKuHHAN

- -
E;=E} cosmt—;—[l_iz’t?] sin o ¢,

nosny. TaOHHH EPYRINKHY 406
qKy AP TEKHCTHKIAD 1A iy
eyt MYMKHH- AMMO YJIapHU KajiTa
63}!"41136 KyTGIaHraH HYD Xochi G

KHH éppamuja JoMpaBUil Ba 3J-

- >
. Ez=Eg°05mt—[-E‘2’r_;]sinmt . (412)

- - =
gefirsiaManap KYpHHALINAA ESHIL MymkuH. By epna E? Ba Lj) — Gupus-
g pa WKKHHGH TYAKHHNADHHHD BeKTOp ammautynanapd. BHpHHuH T3I-
kuH YAC aiiana 6yiin1ab, HKKUHYK “TS"JIIQHH 5ca yam apyiaHa  Gyiiiag
KyTGNaHraH. (4.12) TeHrjavanapair Ky,

-> = = >
E =Bt = (B—E)) cosot 4 [(B— B) 7sinot (4.13)
s e -
nonara ara 6ynamus. Arap Gymua E9 = EY Gynca, TyJKHEAAD KY-

jaragia TeOpaHuul  AMIVIHTYJACH K yiudiryBYH TYJNKUBIAD  aMILIHTY-
yHr HMFHHAHCHrA TEHr GYJrad Ba .

)

> (>
‘ E= (E‘l’ + Eg) cos & (4.14)

7aH TABCU(IAHYBUM uH3HKAM KyTGMaHraH TYJKHH XoCi




o -

Arap E0 - EJ 6yaca, (4.13) Tenrnava SqMNTHK KyTOaaurad i

KUHHA TapcH(pnaiifu. Xakukatad xau, (4.13) nu xomnoneHranap Gyiin-

ya é3cax,
E, = (E? + Ej) cos t,
= (B0 0) gj :

E,= (ES—E)sinot - (4.15)

ra sra 6ynamus. Byuna E, Ba E, Moc papumiZia BEpTHKAT Ba rOpH-

30HTAJ jiyHayuuiap Gyinya GysiaérraH TeGpaHuuIIapHH M(oJanaiinH,

(4.16) TeHriaMaHH KeJTHDHO HYHKApHILATHJAEK avajiap Gaxapuo,

2 2

E, E!

& =1 4.1
CEGEY: s Ay

TeHrJIaMaHd XOCHJ Kuuamu3. (4.16) TeHrzama ToMoHaaph 2(E; 4 Es),
2 (EY— E9) Gynras TYFpH TYpTOYpYAK Muira UHSHJIraH SIIUICHHID
E,, E, xoopiuHatanapfiars KaHOWHK TeHrJIaMacHHi ndoaamaii g,
IOkopuna aifTiiiranjiapra acoca, EpYFIMKHMHD UHSHKIH Xamia
ZioupaBHii  KYTOMAHHIIIADHHHHD Xap MKKaJacHHH Xam OHp Xuuaia aco-
CHil, KONraHJapHHA 5Ca XOCHJIABHil KYTOJAHHLII Je0 OJHII MyMKHH.

5- §. OnTukaBu# CneKTp

XIX acp ypranapuza KaTop TaAKHKOTUH/IAP, Wy KyMaaiad, Knapx-
rop Ba ByH3eH XUMHABHH 5/IeMEHVIaDHHHT Tas/apy Ba Oyriapu €pyr-
JIMK YHKAPUIIHHE Ba Oy EPYFIHK CIEKTPOCKONJAH YTIraHiaH KeHiH
CIEKTPOCKON THPKHIIMHHHT MHTHYKA DPAHIJIH TaCBHPJIADHHH GepHIINHH
aHuKIafuIap. Yiap cnexmpan4usuiaap 1e6 arangu. X.ap GHp myHaai
CHEKTPaJ YH3HK MOHOXPOMATHK EPYFJIHK HYPJIaHHIINra MaHCy6 Gymau.
Aciujia sca Gy MOHOXPOMATHKJHMK JXyJa TakpuOuiaup. Xap xouaja,
arap crexktpajg YH3HKJIapHH MOHOXPOMATHK EPYFIMK TYJIKHHHIA MOC
Kejand ae6 xmucobmacax, y xoaja Oy TYJIKHH yuyH

E = E, cos (of — @) (5.1)

nporanu €ésa onamus.

(6.1) Tenrsiama OuJiaH XapakTepJaHajMraH HypJaHuLl, arap y
— o, -- oo BaKT HHTEPBA/IHjA AaBOM 3TCa, HAeall MOHOXPOMATHK Tyl-
KHHHE ngomanaiau. Acauga Xap OHp HYDJIaHHIIHHHT ITaBOMHIINTH
uexu KuiiMarra ara; Oy sca xap GHP CIeKTpasl YHSHK HAeal MOHOXpO-
MaTHK HypJaHHIJaH 3Mac, 6aJKku Xyja TOp MHTepBaJja yacToTa Gy iin-
ua y3JIyKCH3 y3rapyBud HYpJaHUIIJIADHHHC 3HY TyMJIaMHAaH uGopar
SKaHJIHTHHH KypcaTagu. ByHaail Hypianum Keasumonoxposamui Hyp-
JaHHW Je6 aranagd. AMMO YJIapHH wapmiH paBdmja (5.1) Tungaru
TeHrViaMa 6uaH XapakTtepjaul MyMKHH. Typaum XuCMIapHHHT, iy
Xym7aalaH, CHHpaKJamran ra3 Ba GYFJIapHHHT HYPJAHHLIH XaM OHp
HeyTa INyHJad mapTyid MOHOXPOMAaTHK HYpJaHWUIIApAaH Hoopatr Oy-
Jaju, OyHH MaTeMaTHK JKHXATAaH Kyiuparuua ucbomanam MyMKHH:
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el A

E'= ; E, cos (©, - @,), - (5.2)
gy epaa L, — Gepuiran Tynaavacy
MaB O o, ©n == YHHH K 4acToTacH; @

sca A-EPYFIIK TEODAHUINANKY Goustanriy  (pgagen (5.2) 1oAA MOWO:
xpoMaTHK (anpors, 1(Baam\rxouoxpamanm) ‘ép;;:x;x( TYJIKHHAPHHHIIT

nugxper ann:};lﬁ?ctlgﬂnu;acanpnai‘um. Ammo KaTop MauGaiap TeOpaRHLL

gacroTac )B.'i)maﬁ Y3rapanurag TS’IJIKHHMD'HHHP TyTaur TYIAMH
; AU, XOJaa & i a

pypaaiiau. DY ‘ XOMAa Epyeimgk TYJKHHHHKED  HaTHAARIH MAZOH(

ajloxuna TYNKUHHHHD KT

o0 -
E= { .
() cos ot de (5.3).
=5 )
parerpan 6unan uponanamany.
dw HHTEPBAIUra TYFPH Keqy
E maiiloH aMIIHTYIaCHHUHD y

By epna g () do — uacroranapuunr
::“ TeGpanum ammyatysacH; g (©) —
ToTanap Gyi THHH Ky pca-
oL sy Be2) B (5.3) “¢0Aanagng¥iﬂé[:: gﬂaé(igr';MgYWYHREYCI:IIIK
Ryitnjarnya TappHIAll onamua: 6upon-6up manGa mapKAmMAémear
EpyrAUKHL UGOOaR0BUL  1OHOXPOMam s ‘mebpanuwaapruse Mmynaa
(Juckpem eku mymaw) cnexmpry Gepady a0 .
OnTHKaBHI HYDIANHIWHHHT aMniuTy ack Ba TeGpaitsul 4acToTacu
YHMHT aCOCHH MHKIODHt Xapaktepucrukacu 6yau6 XHCOOMAHAMH.
YUHH{H XapaKTEPUCTHKA  cupatipa HYPJIAHHHUAT  KYTOMaHHIL
TypHHH OJHUI JO3HM. Hypammy CIIEKTP HHH, LIy HHHTACK, HYPJIaHHUI
KyBBATHHHHT  4dCTOTANap GYitnva Ttakcumors cupaTHia AHHKIAU
XaM  MyMKHH.
OnNTHKABHH CIEKTPAP Typau criekTpan ac0006/1ap:CrIeKTPOCKOMIAp,
CIeKTPOMETPJIAP, CNeKTporpaduiap, crekTpooToMeTpaap EpAaMujia

yprauunanu. By acGoGaap npusmas, HHTep(hepeHIHOH, AHpPAKIUCH
Ba X. K. OYJIHUIH MYMKHH. :

OntuKaBHH cne}('rp XOCHJI KUJIWIHHHT SHT ONAHHA YCYJIH LIYHA2f
ubopariku, OYHAA EPVFINK jacrach wnwana, KBapLjaH Ba OOuIKa-

Japian sicajiraH y4 €KJaH [pus-
§ Manan yrkasuaagu (10- pacm). O
| ‘THpKuHwAaH unKaéTran L Epyrauk
HypH P npu3mara Tylajd Ba yHaa
TYPJH paHrgard (Typau TYJAKHH
Y3YHJHKAArH) HypJapra axpa-
Ju6, 3KpaHAd, O0AaTAd, ONTHKA-
BHH CIEKTp 1e0 aranyByH € y3myk-
CH3, & ysJyKJH paHrJH [0Ji0ca
XocHa Kuiagd. By Kypuama smc
OMHil CHEKTPOCKOMNAaH HOopar.
YH#uHr a7KpaTa O KYYH, S'bHU CIEKTPHHHT OHP-GHPHIa AKHH KHCM-
{Jﬂp“"“ TYJKHH Y3YHIHIH G6iinya TaKCHMJIal] KOOHJIHATH yHYa KaTTa
3umac. A¥Xpara oJTHUI KOGHHSTHHH OUIMPHUI YYyH aHYa TAKOMH/IALUTAH
caekTpan ac6o6iap Ky/uaHuiagu. .

10- paca.
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11- pacmpa BaTaHuMH3f@ M-
na6 uuKuIrad, CHeKTPHHHT Kyara
KYpHHAANraH coXacHjaa MuiaTHia-
auran muma npusmaan MCIi- 61
THNHJArH X03HPTH 3aMOH Y4 MpH3-

MaJlli crexTporpagHHHr NpHHIMNHAT |

ONTHKAaBHH CXeMacH TacBHpJaHraH.
By epua [ épyruank MaHOau 6yauo,
YHHHP HypJaaHuwH K; KOHIEHCOp
épaamuna O; 0OBEKTHBHHHI (hoKal
TEKHCJAUrHAA XKOoHalral THPKHIra
(KeHrJiury  MHIJIEMETPHHHT  YHAAH
Ba 1031aH OHp YJyIIH . TapTHOHAA)
nynaarupuaans. Maxcyc Tpy6ara
ypuaruaran S THpKHm Ba O; 00b-
eKTHB GHprajukaa KoJJauMartop neo6
aranagd. O, OOGBeKTHBAAH EPYFIHK
napajjen HypJap JacTacH XO/uha
unKnG, Py NpH3MaHUAT GHPHHYH.EFU-
ra kenu6 Tymanu, cymrpa P, P,,
P, npusmanapiad yTH6, yJaapja
crekTpra axpanagu. P, npusMaHuHr
TOMONJIApHAAH OHPH HYPHH TYJIHK
HUKH KailTapumu Xucobura, y 6up
BAKTHHHT y3uja HypHH 6ypHo Gepys-
uil KY3ry BasudacHHM Xam yTaiau.
Epyrink npuavanap cHcTeMacHiaH
yTHO, cnexTporpad (oTokamepa-

Phx

Ph

11- pacwm,

cunnnr O, 06beKTHBANA Kennb Tymagn. By o6bexTHB HypHH ChnekTp-
HUHE CYPaTHHH TYLIMPHIITA MYJKa/IlaHraH (OTONJIACTHHKA Y pPHATHI-
ran Pl rexneankka tynaa6 6epann. Ph TeKMCIMKAA THPKHILHIHT MOHO-
XPOMaTHK, S'bHH aHHK TYJIKHH Y3YHJIHIHTa MOC KeJIyBYH HYypJapjarm
KaTop TacBHpJapH Xocua GyJani. THPKHIIHUET Gy MOHOXPOMATHK Tac-
BHPJAp TYNJIaMi ONTHKABHII CeKTpHH Gepaau. Arap / MaHGAHHHT Ryp-
JiaHHK OHP Kanya aJloXlijia MOHOXPOMAaTHK HYpJaHHILIapAaH TapKnG
Tonran Gyuaca, y Xonjaa Ph texucanxaa S THpKHIIra mapajen, TypJu
XIJI paBlIaHJHKKa 3ra 6yJrad OHp HeyTa paHryii YH3HKJAap XOCHA

6ynanu (12- pacm). Arap man6a
Y3IyKCH3 uyacToTanap Tyniamu-
Jlan n6opar €pyFrJIHK TapKaTaér-

Ry dg kg Rg

ran Oyuca, cnekrporpaduiHr Ph
(poKa/1 TeKucaUrHAa panrjap ys-
JYKCU3 y3rapajura nojoca Xo-
cnar . Oymanu. K, KOHueHcop

cnextporpad S THPKULIMHHHT
E€DHTHINIIMHA KyyaiTHpu6 Gepa-
Ju; Gy 3ca CnekTp paBIUAHJIMTH-
HHHT OPTHWIHra OJHG KeJajuu.

A A Aaix
_—2

12- pacwm.
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1ICI- 51 cnekTporpadHuHr npH3Maiap CHCTEMACH MaXCyC MeXaHH3M
épgamija aillaHa OJlafraH Ba CNEKTPHHHT KePaKIH KHCMHHH (oTo-
nacTHHKAra TYIIHPHO Gepa ojlafurad Maxcyc CTOI4agap CHCTeMacHra
yprarunani. O, 0GBEKTHB, Uy OGLEKTHB ypHATHIraH TPy6a Ba doTo-
KacceTaH! TyTHO Ty pruYiiap—GyJIapHHHT XaMMacH GHPrasuKAa CrexTp-
HUHT CypaTHHI O/NyBYH (OTOKaMepaHH TAKHJ 3Tafu. ACGOGHHHT HO-
Mil—0neKmpozpagy mMyHnan Kenu6 ungkan. Arap O, oGbEKTHBHHEHT (o-
KaJI TEKHCJHIHTa CIIEKTPHH K3 GulaH Kapau yuyH €KY BH3yas KysaThur «
7e6 HOM OJI'aH Ky3aTHIuIap yTKasHml yYyH OKyJsIp ypHaTHiaraH Gyuca,
ac6o6 cnexmpockon Gynanu. Huxost, arap O, OGBEKTHBHHHT CIEKTP-
HHHE TacBHDH XOCHN Gysajguran (okaj TEKHCIUTHra GHp paHTAarH
HypJlapHH YTKa3alHraH WHTHYKA THPKHII KyHuica, y Xoija OyHpai
CNIEKTPOCKOI MOHOXpoMamop 1e6 atamanu. 13- pacmua VICII- 51 crek-

13- pacm.

TpOrpadiHr TAKY KYPUHHIIE TaCBHPJIAHT aH. Ac6oOHUHT JeTaljiapH
counap GuIaH KypeaTnirad: [— creKTporpapHHHC KHPHII THPKHIIN
(pacvia y KONKOK OHiaH GepkuTHiAra); 2— THPKHLIHH afHK OYHLL
yuyH MyJzKa/JIaHTaH  JapakaJaHraH GapaGaHya; S3— KOJIIUMATOP
Tpy6acH; 4— OObeKTHBHH ONTHKaBHH YK 6)“11"1.11;36 CH/IKHTHII YYYH My.n:
JaaHTaH KpeManbepa; 5— mpusMasiap KOHJAmTHpH/IraH KyTHYA;
6— Qoroxamepa TpyOacH; 7— oToKamepa OGBEKTHBHHH CHIDKATHII
YUyH MyJUKaJJIaHTaH Kpemaibepa; 8— (oTomIacTHHKANH KaCCETfiJI;p-
HH ypHATHII YYYH MYW/DKaJJIaHraH HyHaJTHPYBYH canasxa_n.ap}l —
¢oTONIACTHHKANH Kaccera. 10— cneKTporpa(pmeI‘ CTaHHHACH; Ba
12— €pnaMuu JeTaniapHH YpHATHII YYYH MyJoKaJJIAHTaH Perberiap
(onTukaBnii ckamedkanap). o
Coser canoatu WCII- 51 cmexrporpadjan TamKapn cnempﬂng
yabTpabuHadia, Ky3ra KypuHyBuH Ba HH(ppaKH3WI COXaCHHH TallK.a‘é
KU YUYH KyJUlaHagural Katop Gomka MpH3Maili ac6obaap nénnqa
wikapmoia. Ilpusmanu acGobmap GuiaH Gupra, CHEKTPHHHT 0ap
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coxanapuua Au(paKuHOH MaHKapa épAamMuaa HuuIaiuran 10Kopy cu-
aru ac6o6iap xam yuKapuaAMoKaa. Bapua ac6o6map yuyH Gororpadix
pEerHCTpal|say TAmKAapH, CIEKTPHHHT (JOTOIEKTPHK PETHCTPAUHACH
YUyH Kyananagurad Kyima xam Taiiépaanagu. Mudpagusun coxaia
HypJIaHHIJIapHE KaOyJ KHATMWIap cupaTHia Tepymomapatap, Gouo-
MeTpJiap, SpHM YTKa3rHYIH Ce3THp 3JEeMeHT/ap HIIaTHIajH.
Crekrpan acGoGrapia €pyrauK KyuH, AHCNEPCHS Ba azKpara OJHLl
" KOGHJIMSATH SHI MyXHM XapakTepHCTHKanap XucoOmanaad. Crexrtpan
ac606 0GBEKTHBAAPHHIHT JHAMETPJIApH KaHYaJlHK KarTa Ba (OKyC Ma-
codasapu Kanyaluk KHYHK OyJica, YIAPHHHT EpYFAUK KyHdu MYHYATHK
KarTa Gyaann. AcGOGHHHT ducnepcusicu CIEKTPHUHT HKKH COXdcH opa-
CHJIaTH YH3HKJIH OPANHKHHHT L1y y4acTKalapHH XapaKTepJioBUll Ty.-
KHH y3yHJIHKJIap (apKura Gy/raH HHCOATH, ABHH

Al :
D= (5.4)

opKaan anukJanaiu. by epia D — uusukan nucnepens; Al — cnextp-
Jary TYJAKHH Y3yHIHK/IAp LKanack Gyinua AL ra ¢papkmaHyBuH HKKH
coxa opacuparu opaiuy. Ilpuavaiu CrneKTporpabHHHT YHSHKIH Jwc-
nepcusCH NPH3MA acocH ySYHJMTHHUHI YHAAH yTaéTran €pyriuK Aac-
TacH KeHIVIMrHra Gysirad HucOaTura, npusMajgap COHHIra, NpH3Ma MOJ-
Jacu Hyp cmmn];nm KyPCaTKHYHHMHT TYJIKHH Y3YHJIHTH Gyiiuya onun-
n

raH XOCHJIacH (J) ra Ba ¢orokamepa OOBEKTHBHHHHT (JOKyC Macoda-
chra TYFpH NpomopunoHan. Axparta oM Kydd xakuma 37- § ma ra-
IMHpHAAJH. o .

Wamuit agabuéria crnexTp KynuHya rpaduk paBHIILA TACBHPJIAHHG,
6ynja ropusoHTtan YK Gyiuya €pyrauK TeOpaHHIIIAD YACTOTACH EKH
TYJKHH Y3YHJUTH, BEPTHKAN YK Gyiinua TeGpaHMII aMIIHTYAACHHHHE
KBajJipaTHra NponopuuoHan 6yaud, my TYJIKHH Y3YHJIUTCHra MOC KeJ-
raH KyBBAT XKOHMamTHPHIaNH. 14- pacMaa 12- pacvparn crnexrtpan uu-

£2 ‘ 2

Al -l

o A Ay ﬂ;\)ﬂ; g

14- pacm. 15- pacn.



auiaapra MoC KeTyBUH CHeKTphupr T'Pa([m‘xc TacBupH KypcaTiira.
[paduiiacit BEPTHKAN YH3uKAapHuyp YSYH/IHTH TerduiH CheKTpan
quaHKAAPHILT PABUIAHINIHNA nponopuuonan Gynan. Acluaa  sca
1ealt MOHOXPOMATHK Hypaanummyu o KIUTH MyMKHH OyMaran-
auru cabadau (6apua pean HypAakHiIap KBagHMOHOXpaMaTHK XHCOG-
sanajn) Hieanl MHLHYKA Yu3nkmap (macanan, 14- pacmaard YU3HKJIAP)
ypuura, CneKTPAN YH3HKIAD &Ku Tyray, cne[’(’rpﬂaﬂ azcparTil OMHHTAl,
gei/ill KEHLIHKKA Sra OYiran uurpygs coxanap xpém 6ynanu (15-
pacyra K.) Wyunait Kuauc, CHCKTDAN yusugmap yHya KEHT Gy./Maratt,
amMo Xap XOMJla HCKJIH KeHTMHKKa sra 6§-ni-au nosocanapaan uoopar
Gyaiani. Yaapra Moc Epyriuk amanna MOHOXpomarTK (Gip PAHTH) Aed
Kalyq KHIHHATH. -

EpyFIHKHUHT KOpnyckyasp Xoccanapi xakuaa O3 HKKHHIH 6006-
ja ranupHWHI MYIXANIAran Gyucak xawm Gy epaa crekTpall anna-
paraap Ty(aiin otonnap xakunary Tacappypapra acoc/iaHHO CreKT-

pan XapakTepHMCTHKaaapra (0230; ¢ 6|{p HeuTa MyJa0Xasa aliTH6 g’THlJl“f\UB
mymkud. W, GOTOH sueprusicu )

Ty (5.5)

Tlnauk (bopalynacy 614,1aun aHuKAaHanu. By eppa h — [lnank JOUMHIICH;
Vi — TeKU.lHEHJlaeTI‘aH €PYFIUK HYDJIaHHUIMHHHT Teﬁpaﬂlﬂu 4yacTOTaCH.

- by epaan KYPUHUG TYDUOAMKH, EDyrunKuunr KBaHT Ha3apHACHIA TEG-
paiiiil 9acToTacH ypHura -Gepunmran W, speprusinu  (JOTOHIAPHHIT
CrekTpasl HHSHFHHY XapakTepiamumus mymxus sxkan. CnexTpAari Hii-
TEHCHBJIHK (PaBIIAHINK) EPYFIHKHHHT ¢oronsiap HasapuscHra Kypa,
gpyraix TeOPaHHUNIADHHUHT amnauTygack Guaan svac, oanku W,
SHEPrHANH (OTOHNAP Con Gunan éxu anukporn, | cex xa Wa, Wu +
+ AW, sueprua HHTepBamuAa HypaamadTran gorToJap COHH Ol
anugaanand; 6y epaa AW, Gepumiran kpasumoHOXpoOMATHK HYpJlaHHL-
HUHT KEeHTVIMTHHHE aHuKaaiiny. -

Wynpafi KUAKG, EPYFANKHUHT HKKH [03/1amMa TaGHATHTA MOC XO/AA
CreKTpas TACaBBYDPJap XaM HKKH l03lama xapakrtepra sra GyJan.
Onrikasilil CICKTPAAPHH YpraHuw yuyn Kyajanapurad COeKTpan: ac-
Go6/n1ap XaM HKKH Typ acGo6aaH Tawkua Tonagu. CnekTpra amparu
yuyH EpyFJIHKHHHT TYAKHH TaGuaTugan (poitnananagurat ac6obaapra’
AupaKIHON NaHxapanap, uxreppeponerpiap, npuamasap bBa GOWKa-
Jlap KHpaaH. CrleKTpI‘a AXPaTHII Y4yH EpYFIHKHHHT KOPOYCKYJAap XYy~
cycusTHAAH (olifanananuran ac6obiapra (poToHsapui sHeprusaap G6y-
JiHya capasloBYH MaxCyC aHa/lH3aToOpaH cuéTuikaap Kupam. Bympai
ac6o6.ap, olaTAa, I0KOPH SHEPrUsiIH GOTOHNAPHU ypraHuul YdyH K-
JIaHuIanH, YYHKH yaap Oy epaa anya spextau XxucobaaHakH.

E pyFIUKHHHT 3/1€KTPOMArHHT Hazapusicu Gup-GHpIiAaH §3 XyCycH-
ATNAPH, TABLCHPIADH Ba XOCH/ GYJIHW ycysuapH GniaH KeCKHH (apsg
KHAYBYH HYPJAHHUIIAPHUHT Gapya TynJaMuHH sITOHA CMeKTpra - 6up-
JlauITHPHUI HMKOHHHK Gepan. By T¥nuiamuu Te6paHiiu 4acToTac HOAra
sUS HH GY.IraH YKy 1a CEKMH 9MEKTPOMArHHT TeOpaHHuLIap 6ow1ab Gepaiit.
Byuunar JaBOMHIAH 31€KTP MaUHHANADPH Ba annapataapH yiFOTaIHrax
10—10° ey nuTepBanaarn nact yacroranu Tedpanumap keaanu. Cyurs
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pa pajaHoTYNKHHIAapHUHT Gapya AHAmasoHH, nu(ppakn3ng, Kisra xy-
pHHajuran, yJbrpabGiHagua Ba Xamma TYpAAari peHTremn-ramma-iyp-
xnap ypun onagy. By iiyHanumzaa yacrora opTHO, MOC X01a Hy pJaHui-
HUHT TYJKHH y3YHJIHIH Kama#uG Gopanu. Iy HyHanHummHr yaupa,
ABHYE TYJIKHH Y3YHJIHTHHUHT KaMaiuimu GHIan (JOTOHIAPHHHT SHepriis-
cu opra Gopanu. IOKopuaa ailTuO yTraran HypJaHnWJIapHHAT XaMmacH
GMp XHJI TabHATTa 3ra: yJ1ap IeKTPOMarHiT TYJIKHHIapHH HpoAanaiiny.
Jlekun ynap XoCHJ KHJIHHHLI YCyJIH Ba TabCHpJapH OnaaH Oup-Gupu-
Jan ¢papy Kwiaad. PapnoryuKuHiap AHanasoOHHAArH SJEKTPOMArHHT
TYNKHHJAP PAAHOCTAHIHUSIApAArH I0KODH Ba yTa IOKOPH YacToTa/iu re-
neparopJiap épAaMuia XOCHI KHJIMHHO, PajHOCTAHUHSIADHHHL aHTeH-
najapu opkani Tapkanan. Muppakuaua nypaapuu aiipum atommap,
MOJIeKyJ1aap, IYHHHTAEK, KOHAeHCHAIaHTaH MoJanap (CyIoKanKaap,
Xpucrasiap) ynkapani. Kyara KypuHaguran Ba yJbTpaOunaduia Hyp-
JapHH XaMm HHQPaKH3HI HyPJAPHH YHKapajHras MaHOalapHUHT V3-
JlapH yHKapaju-10, JeKHH GYHHHT yuyH yJap aHya Ky4id YHFOTIIraH
xoaatga GyamaapH Jo3uM. Pentren Hypjap, AbHE Y3YH TYIKHHIN
ramma-1ypaap aToMIapHHHT HYKH KOGHKJIApHHHUHT YHFOHHIIK Ba KaTTa
Te3JHKJAATH 3JEKTPOHJAPHHHT HHIIOHJApJa TOPMO3JAHHUIN HATHIKa-
cijia Byakyara Keaagu. Iamva-HypJap aToM siipoapijari SHeprusBuit
yarapumaapia HypJjanagu. S KHCKAa TYJIKHHIN TaMMa HypJaaHHui
XO3UprH  BaKTAA Te3NaTKnunap EpaamMuia OJHHTaH Te3 3JeKTPOH-
AapHHNT KECKuil TOPMO3JaHHIINAA XOCH KHANHAAN, LIYHHHTIEK, Koc-
mocaan Epra etn6 xesan (KoeMuk nypaap). By epna pernmeen nypaapu
B 2aiMa-HYpAQp JeTaH HKKH HOM XO3HPTH BaKTHa aKaT Tapuxuii Tpa-
Juiusra 6HHOAH MaBXKY/l SKAHJINTHHH aJoXnia Kypcatno YTHII J03HM.
Acnnpa Oy Hkxana Hyp aiinu 6utTa nyp Xnco6aanamu. Iyunnr yuymn
WMt agabnéria OuTTa—easma Hypaap Aeran TePMHHHHU caKaa0 KoJnm
makcaara mysoduianp. 1954 itwinan Gowna6 pajno, HH(pPaKusmum,
Ky3ra KypMHajuran Ba yJabTpaOunadmia TYJKHHIAD AHanasoHlijard
3MEKTPOMArniT TYJAKHHJIAPHUHT KBaHT reHepatopaapi (uankacu, nn-
TEHCHB TapakKuil ata Gowami.

10Kopuaa alTHITaHIAPHUHT XaMMacH X03HPTH BaKTAa 3/1eKTpoMar-
HT TYJAKHATAPHUHT TYPJII KYPHHALLIAPH Opachjia GHpop aHHK uerapa
fiyxauruaan xabap Gepaun. By acanpa xaxkuxarra moc kenapu. Ily-
HUHT YUYH CTEKTPHH MabJIyM y €KH Oy AHanasoHra axparuil WapTaun
XapakTepra sra. bynjaii maprin axparumra Mucosa 1- ykanganna xen-
THpHran. By amparinr acocan CHeKTPHH XOCHI KHIMII Ba PerncTpa-
1Hsl KUIHI yCYJUra acocjaHraH.

EpyriHKHUHT  37EKTPOMATHAT HA3apHaCH SIpATHIrAHAAH Keiinu
uH(paKH3IL TYIKHHIAD KeTHiaH GeBOCHTa YPHH ONYBYH 3/EKTpPOMAT-
HHT TYJIKHHTAPHI SJIEKTP yCyJiap GHilan XOoCHI KHanu Gyitnua xarop
Hiap KHTHHIH. By ypunna sur aBeax GHpunUH 6Ya16 4 i Ta sKHH
TYJARHH Y3YHIUKAACH JEKTPOMArHAT TYJIKHHJIAD XOCH/ KHJraH pyc
Guanri IT. H. JleGenesuunr GHPHHYH KJace WIMHI TaakHKOTIapHnH
THAra olanu3. By niapun coser gpusuxnapu B. K. Apkanses Ba A. A.
I'naronesa-ApxajnbeBanap MyBadbaHsITIH JaBOM STTHPHO, 50 Ax
nan 0,082 mat rava, apHH 82 MKk rava TYIKHE y3yHJIUTHra sra Gyaran
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SJIEKTPOMATHHT TYMIKHHAap Xochn Kuagumap (1922). By tynguaaap
yI1a BaKTAa XOCH/I KHIHHTAH SHT Y3YH, AbHH 343 st TYJIKHH y3yH-
JHKTH Hapaxuswi Hypaapian (PyGenc, 1911i) amua Kucka 3.
IOKopu sHeprUsIH 3aps AnaHraH 3appaJap (pUsHKacH Ba TEXHHKACHHUHT
TapaKKHETH GHp BAKTHHHI y3HAa PaAHOTYIKHHIapAaH TOPTHG, TO raMMa-
HypJiapraua Gyuirad 6apya CIEKTpHH Kampa6 oJiraH CHHXDOTPOH HYyp-
JIAHMIHIHT KA STHIHIIHTA OJTHO KeJIIH.

6-§. Epyrmuk TYIKMHNAPUHHHD SHEPrHsCH, KYBBATH, HVMYJIbCH,
Maccacu Ba MMMYJbC MOMEHTH

Jua/ex TpUKHHHAT V' XaxKMHJArd o/eKTpoMarHuT Maiinornusr W ry-
Jla 9HepruscH -

W/:%‘S(aEz—l—ulﬁ)dV (6.1)

upoja Ounan anukiaHanu. By epia E Ba H — 3/eKTpOMArHAT TYu1-
—> —

xiun E Ba H BEKTOpJApUHHHT aGCOMIOT KMiMaTiapy. By naparpagua 6u3
EpyrUMKHUHD YHU I0OTMAH{Hra ujean OHp JKMHCIM MYyXHTHAH YTHIIM-
HH KYpHO YyTamus, A"ﬁTaﬁmm, GepuJraH  Xonijila MOHOXPOMATHK &Kt
KBA3HMOHOXPOMATHK TY/KUH/AD SHEPrHACH XAKHAA ram IOpHTHJIAETraH
Gyacud, Yaap yuyH e = const Bau == const. Cuektp coxacH kenr
6yaran xonna (6.1) dopmymagare W Hi Gepuiiran crexTpan HHTEepBaj-
Jard TYJAKHH Y3YHJUTH (uacTora) GYHHYa HHTerpajsiaul JosHm.

3-§ na (3.22) ¢opvyna KenTHpPHG UMKAPAIraH  GYaHG, yHAai
SNIEKTPOMATHAT TYAKHHAA €FE% = H? SKaumur# Kequd qmgazfu ¥
paktaa (6.1) upomann - ’

| 1 :
114 =4_n§ eE2dV = E§”H2dv (6.2)

KypuHHLIIIA €8 MyMKuH., &E2=p H® rteHrmukIaH TYIKUHHIHD
SJeKTp MailJOH SHEPrUsCH GUIaH MACHAT MaiJlOH SHEPrHSACHHHUHT §3apo
TEHTVIITH Kean6 unkanw. HypraHuuml Kyssata SHeprHsjau BakT 6yiiu-
ua OJIMHraH XOCHIAHHHD TECKapH HImIopa GHJIAH OJIMHTAHHra TeHp:

__aw_ 19
P==ty e LSalfszdv. (6.3)

Arap E

\

Bl x
B —Eosmm(t— ) (6.4)

MOHOXpOMATiK TYVIKUHAAH uOopaT GY¥uca, y Baktia V xammpan (com-
JATHK  yYyH yHH V = X2, Dapanienenunes KYpuHHmHLa TaCBHp-
Jaiinus, Gy epAa Xy, Yo 20— YHHHT X, y, z VKJapaa éTraH TOMOH-
JIADHHHHT  §ulYavyiapi) HypNAHHII KYBBATH YUyH Kyiinmars H(oiansa
XOCHJT KHJIAMH3!

4—2131 - 49



B e

9 so)Eg Xollo 20 ¥
a0 : 0¥ x
P=an ‘_> 9 6‘ sino (t v) Cos ® (t ~7) dxdydz (6.5)

By TeBraHKHN WHTETpaiac,

T . 2 y
P—-ﬁ“—[Eosmm( —x_l:’)] (6.6)
ra sra Oynamus. (6-4) Qopmynara acocan KBaJpaT KasC MYHAaru Hdo-
panu E opxanu Geqrniac,
eE?
P="Zmv ©.7)
ppoxann onamns. By epra E = Yo 29 — SNIEKTPOMArHUT SHEPrHsl OKH-

MHAH JTKA3ACTraH X TAPKANMIN iiyRamumra TMk GYaras cupr. Bup-
MK CHPTAaH OKHG YTaéTram oxmm :

>

S=nw (6.8)

= - - = .
kypuHHIAA &M Mymkud. By epra n— cupr Z ra yTxasuarau
HOPMAJIHHHT  GUPIHK  BeKTopH; U — 51eKTpoMarHHT SHEprus SMUIMCH

(7%

—
S Bextop ¥YMmoB — Ilofitiur BEKTOpH Nie6 arajagu. YBH KyHijaarid

= —
S=_EHn (6.9)

skBHBAJICHT (hopMyJIa opras éxu E Ba H BeKTOprapHWHT
\ > ¢ [—» -»] g
= —|E i 1
S==|EH (6.10)
BeKTOp KYymaiiTvacH 1Wak/anja Hhojanaur MyMKHH.
=
MxTuépuit 2 CUpPTNaH HypJaHaéTraH KysBaT S 3HeprHsi OKHMH BeK-
TCPH OPKAIH .

P=.£(§d}_f) (6.11)
pnTerpal Wwakjuia npopananumu Mymkut. (6.6) Qopuynaun
1 EEg .l eljg ) Xo L
oS- preTemn(=%) e

KypPHHMILAA KaHTa €3um MyMKHH. By TeHIVIMKHHHT OHPHHYM XKHCMH
Gepnarai XaXMJaH YnKaérran BaKT Gyiiuya ypraya KyBBATHH GHINI-
pajH, MKKHHYH KHCMH 3ca KyBBATHHHT WKKHJAHTaH yacrora Guian
1e0panacTral y3rapyBuH TawKWa STyBUHCHHH Hdopamaiiim.
DNeKTPOMATHHT TYJIKHHIAPHH KaGyJ KHITHYJAPHHHT KYyMuUIuri
ysacaslaH, HHCOH KY3H, (OTO3/IeMeHT, GOJIoMeTp, TEpPMOSJIEMEHT Ba X. K.

nap uuepunon GYyJaraHaukaapH ca6a6au, (6.12) HHHT HKKHHYA Xaad

&)



Gu/1aH aHHUKJIAHAJANTAH KYBBAaTHHUHL Te3 TeOpaHHLIIaPUHH KalA Kdaa
onmaiigu. Jdemak, yaap (6.12) uonanHur OHPHHYH KHCMH OPKaJIH atiHi-
JaHajuraH BakT Oyfinya ypraya KyBBaTHH, SBHH - :

. 1 eE2
P=17003 =0l (6.13)
HE Kaitn knaand. By epra ,
ek T ‘a
Ustop =512 (6.14)

— MyXHTAard 3/eKTPOMarHUT 3SHEPrHsl 3HYIHTHHUHE S(HEeKTHB KHuii-
MaTH.

Ontukaga KynHHYa GPYFIHKHHHT HYKTaBHl MaHGajapH, sbHH
yagamiapH MaHOajaH KysaTyByHraya OyJiraH macoajaH aH4a KHYHK
6yaran mauGanap OHaaH Ml Kypuwira TYFpH Kesiagd. DBy Xoana
HypJlaHaéTraH TYJKHHJIADHH ChepHK TYJKUHAAp ne6 KaOya KHiuw
MymKHH. ByHga# TYJAKHHHHHT TEHrJIaMacH _

S e r
E=7smm(t—-v—) (6.15)
Kypunswra sra, By epaa r— wmaHGazan Kysarysymraga OyJraH mas

copa. £ wunr Gy udoracuuu (6.7) opmysara KViiHO, KyBBaTHUHD
BaKT OyiiMua o/MHrad yprava KHiiMaTH OGMNAHTHHA YerapaJiaHcax,

9
— 1 e85
-P='§4nr”vz -(6.17)
ra sra Gynavus. Bupmuk cuprian yraérran gyssar
9
- _ 1 ek W
Ee=g@mav=—"m (6.18)

ra Teur; Gy epAa Es—oHepreTix EpHTH/IraHNNK.
Arap wmaH0a Gapya iiyHanduwnap Gyiiuya Gup Tekuo Hypnaca, y
X0NJa HYpJaHHIUHHHD TYIa KyBBaTd-

{= pom
P = 45r’E; = seEu (6.19)
ra Teur Gynamu. 1 cmep ([)aaogm"l Oypyak ocTHAA HypnaHadtrau f,
KyBBaT -
L= :
S = (6.2

ra Teur. | xartanukHu swepeemurc épyraur kyqu Ked avanamu, (6.14)
Ba (6.20) uomanapuu cosumTHPHG,

E=2 (6.21)

H(pORAHH XOCHJ KHJIAMH3,

4* 6



aeMeHTap (asoBuii Gypuaxnan

dP = [.dQ . (6.22)

xypBaT YTamH. Arap Hypiauuu TYpa fiysanuumiap Gyiinua Typaua .
gyaica, KyBBar (6.22) monann wHTerpaniam opxamm TOMHAALH:

P =£13d9. (6.23)

42 — 0 pa dP — 0 Gysanu Ba 6y xounpa cepanar d3 103ayara TasHran
sgementap Komyc (16- pacwra x.) Tyrpu umsukka afinanagd. Bynpait
yeKCH3 KHUHK KOHYCHH €DYFIMK HYpH fel TYIIYHHUII MyMKHH. JIexun
Gy TyuIyHYaHH KeHT TYJIKHH ()POHT-
JapuHu Qaxar gapasan OyaraHia-
THHA KyJiam MyMKEH, YYHKH OyH-
Hail WMHTHYKa EpYRAMK JAaCTaCHHH
aXpaTHmra pean XoJja ypHHraH-
Ja 3JieMeHTap KOHYCHHHT EHHIHG
KeTHImHra onu6 Kenaysun Audpak-
LHOH Xojucajap naino GyJajd Ba
€PYFIMKHHHD WHPHYKA JacTach —
HYDHH Kys3aTHm MyMKHH GYJaMaHju.
EDYFIHKHUHT 3JIeKTPOMArHHAT Ha-
3apHACH 9JEKTPOMATHHT  MAaHJIOH-
HUHT €DYFIMK GOCHMHHH Ba JKHCM-
napra Gyuaran Gomka MeXaHHKaBHH
16-pacy. TabCHPJADHHH aHHKJAWra HMKOH
Gepanu. Copjanuk yuyH EpYFIHK
HypJ1apH JKHCM CHPTHra NEepHeHUKYNsIp PaBUIIA TyIHO, JKICMAa TYJa
joTHIaeTHOMN, 1e6 Gapas Kunainuk. Bynga ucmpa 8pyrIHK TYJIKH-
HUHHHT 3JEKTPOMarHUT Malilonn GuiaH y3apo TabCHpJ/allyBYH, CHPTra
napaqiest 6yJiral CHIDKHII TOKH 8KH YTKAa3yBYAHJIMK TOKH maifo 6y-
najd. F épyriuK 60CHM KyuHHHHT Garkaprad My Xucobura SpHIIHITaH
P xyBBar

e
P=(Fv) (6.24)
¢opMyJsia opkai HpoAananay. .
bBus sHAM EDYFIBKHMHT BAKYYMAAH JKHCM CHPTHra KeJuo Tymaér-
o o =P
ran XoMMHH KYpu6 yramus. IIymusr yuym [v] =c, Ae6 onamus. Arap
== o
cuprin 1 ca® ra tedr ne6 oncak, y xonga P =|S|, F=p O6y1any,
-—

6y epaa S — Ymos — IoiiHTHHr BeKTOPH, p — EPYFIMK GOCHMI.
EpyrIMK HyD/IapH CHPTra neprneHJHKYJSp PaBHIINA TyLMITaHH YIyH
— ==

S Ba p BeKTOp/NAD VYpHATa yJapHMHT CKaJsp KHHMAT/Iapu GHyiaH HII
kyprumr Mymkud. [ysuer yays (6.24) ugoza



Exn &
p=- (6.26)

KYpHEHmIFA KeJajd. EPYFIHKHH TYJa 10TYBYH MKHCM CHDTHTa HOpMAs
Tymaérra épyFMIK HypJapHHHHT GOCHMH COH 2KuxaraH ¥mos—Iliofi-
THHP BeKTOPH a6COMIOT KHAMATHHHHD EDYFIHK Te3JAPHra GyJHHraHura
TeHr. (6.26) ckamap ugponara

. —>

S
p=5S (6.27)

BekTop upoga TYEpH Kenamu. DocuM COH JKHXAaTJaH SJIEKTPOMATHHT
TyakuHapuuHr 1 cex ma 1 cm® 103afiaH oAHG YTraH HMIYJbCHIA TEHT,
LIYHHHT yYyH HMOYJbC KaTTaauraad G, opkaid Genrusiab, KyHujaard
MyHOCAaGaTHH E3aMH3:

G p= (6.28)

o>
-~ S
T

By uMmyssc MHKAOPH Y3YHJHIH G Ba KYHAAJaHr KecHmu 1 cu® Gy
ran UMIMHAPAA My:xKaccamJaHrad GYJrad yYyH UHJIHHADHHHD XamMu
COH JKHMXaTJaH ¢ €pYPJMK Tesjurura TeHr Oynaju. Y BakrAa GHPIHK
—
5
XaKMZarH HMIYJIbC g=% ra TeHr GyJanu, SHHH
S

g7 : (6.29)
Gynaxu. OJEeKTPOMArHHT MaiIOHHHHT MXTHEDHI X2MMHIATH ‘HMITYJILC
- o > >
g man V xaxm GyiiMya ONIMHraH WHTErpajra TeHr. S HH YHHHT £ Ba
S

H opxamt é3uiran nq)o;:iacn Guyiad aIMamTHPHG HHTErpasJacak,
G=—[[Emd

= V[ 1dv (6.30)

HpoJAaHH XOCHJ KHJIAMHS.

Arap §pymmc TYyJla I0THIIMAH, - yHHHD GHp KHCMH KafiTca, 7eKTpo-

MarHHT TYJKHHHEHET 1 ces Ja Gupmuk cHprra Gepram TYyJja HMITYJIbCH
> s ;
G=(01+R> (6.31)

ra Teur Gyaapu. By epma R — CHPTHHHr @pyrudk KaiTapuir Koa(-
(HIUeHTH.

,Qewlua!(, p EpYFIMK GOCHMH XaMm IUyHHHTAEK OpTajy (aGeosmor KHif-
MatH GYiinua) Ba .

=(1+R) % (5,325

upoa ‘OmiaH aHHKJIaHANH. EpyFIHKHHHT KaTTHK KHCMJIapra Kyp-
cartajjuran GOCHMHHH Taxkpubana Gupuaun 6yun6 1899 fimaga Mamxyp
pyc ¢uauru I1. H. JleGenes anugnaran Gyuiu6, yuunr yau 1908 itnaina
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épyFANKHINT Tasnapra 6yaran udocmwmm xand oTan. JleGeneB Tax-
puéatapH (6.32) -opMyJianu Tysia TacKuKIamy.

Epyrank GOCHMH acTpodusukasuil Xonucanapaa, XycycaH, Komera-
Jap AYMHHHHT, I0J1Y3/IaDHUHT XOCHN GyauwK Ba X. K. Japjia FOAT KaT-
T3 poJb yinali. Epyrauk GocuMmunuur IOKOpH SHEPTHsiyIM 3appaap
GH3HKaCH XaM/id XaJIKaJ/lH SJIEKTPOH Te3/aTKHu/Iap (PU3HKaCHAArH poin
karTafHp. TesNaTKHYIapia TeanaTHITaH 3JIeKTPOHJAPHHHT  KY4JIH
EpyF/IHK HYDJIAHHLI OKHMH 3JIEKTPOH JacTajiapra JeKTPOHIAp XapaKa-
THHH TOPMO3JIOBUH KYUIH €PYFIHK GocHMH KypcaTaf. EpPYFIUK Go-
CHMH KaTTa KYBBATJIH €DYFJIHK KBaHT TeHepaTopJiapi HypJaHHIIapy-

nH Qoxycaann JKOHJIApHIA KaTTa KuiMaTiapra 3pHiIajiy. Epyraix Go-
- cumu EpHUHT CYHBUH HYuIomIapy Ba KoMK KopaGIapHUHT Xapakar
TPAEKTOPHSICHI A TABCHP KHJIaAH. X aTTo (hOTOH paKeTalap SpaTHUI TYE-
pHCHIA2 Takfll!cbnap MaBXyx 6Yau6, yHaa Kyu/d épyrIHK JAacTaCHHHHT
pakerara KypcaTaaurax TaBCHPH Xapakar/JaHTHpPYBYH Ky4 BaSH(IJ_aCHHH
yTaiu. . i

EpyFIMKHHHT MeXaHWKaBHiY HMIOYJILCH MaBXKYLJMHTHAAH MYyXHM
axamusATra sra 6yJiraH GHTTa HaTHIKA Kenus ynKaH. By HMIYJbC EPYF-
JHK OKHMH 9Ta GYJran Macca 6unan GOrJuK ne6 (hapas KHIHLI MYMKHH.
By Macca HMmyJibe Guian "

G=mc (6.33)

MyHocaGaT opKanH Goriasamd. By epma m — snexrpoMarsuT ~HYypa-
HHII MaccacH.

1 cM® cupraan yrysuu HMl’;yan yuyH
' S

Gl = ?

Hi €3aMu3. Y BakTAa :
S = m, c? . (634)

xocun 6yaamu (my—1 cu® 1o3anan onn6 yruaran Macca). By GorraHum
yMyMHIl axamusTra ara ge6 gapas Kuau6, macca Ba HEpPrHsl Opaciia

_ W = me (6.35)
Ky PHHHmAAr GOFNIaHHIIHE XOCHI Kuaamus. By myHocaGaT X03HMPTH 3a-
MOH_(pU3HKacHAa GHPHHUM Jlapa)kalH axamusiTra -ara. o

EpyriuK Hypaanumy uMnyascian TamKapy, Xapakar MUKIOpH MO-
MEHTH (HMIYJIbC MOMEHTH) ra 3ra. By Xycycusit 1oipaBHii €K1 3JIHOTHK
KyTGIaHTal EpyrauK TYJIKHHIApH y4yyH XapaKTepJHmHp-

Mexanukana ainana 6Vina6 xapaxariiaHaéTrad MKHCMHHHT L xa-
paxaT MHKIOPH MOMEHTH i

r="25 (6.36)

wpona Ouian Gepuimind  Mymkna. By epla v — XKHCM XapakaTHHUHT
UHBNKJM TE3JIMIH; /1 — HHCM MaccacH, o — OYpuyaK Te3JHK (€KH LHK-
JVK  alJaHHII YacTOTacH); o, — ajijanumn GypyaK Te3JHTHHAHD GHp-
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g Bekropd. By opmysann, v =c 1e0 0/H0, MEKTPOMArHHT Ma.i-
JoHra KyJuiaiMHs, y xosja

-> A
L = %. 0, (6.36")

Gynamu. By epAa m — 3JeKTPOMATHHT Maccd; @ — EPYRJIHK TeGpaHiui-

5 - —>- - - * e
JapUHMHC UHKJMK yacTorack; oy — E Ba H  pekropnapunur L sa S
BeKTOpJIap MYHAMMIIM GHJIaH MOC TyWraH Hyp atpoduiark aiiaHuie
6ypyaK TE3JIUTHHUHT GUDJHK BEKTODH.

‘met =W (6.37)
GyJarann y4yu

> W

L= -0y, i (6.38)

Jne6 é3um MymkuH, Dy epaa W — s/1eKTpOMAarHUT Maiiflon SHEeprHscH.
Arap BakyywmJard 3/IEKTPOMATHUT Mail\OHHMHI GHPJHK XaXKMHAArU
b —

HMOyJILC MOMEHTH XakuJa ramupeak, y Xoapa Wo, xynaittma yuyn

= [(E7]

Wi =y

o == - y

nponara sra 6y/1amus. Y Baktaa L yuyH é3uiirau (hopmyna

— 1 [-> ->

L=——I|EH (6.39)
‘kypunnra Kenagu. Jloupasuit KyToMaHraH épyenuk TYAKHHIADE Y4y i
— - -

'H marHuT MaifiOH KyYJIaHTaH/IATH 3/EKTPOMAHHT MAiAOHHUHT A Bek-
TOp MOTEHUUATH OHJIAH
-

H =

-

A _ © o (6.40)

sle

MyHocabar opkanu Gorsaurad 6ysaau. (6.39) dopmysara I HMILE
(6.40) naru udogacHHH 0MM6 KeJMO KYiicak,

—->

1 o> :
L= —I[EA] (6.41)

HE XocHA KHsaMu3. [lonpasuii KyTGradrad épyemmx TYMGAHE  SJleKTpe-
MAarHuT MAiA0HH GUDIHK XAKMHAHHHI Xapakar MHKJZIODH MOMEHTH Kat-
.TaJMrCH LIy TApHKA aHHUKJAHALH.

VixTuépuit XXM ydyH

“ -> 1 > >

L= ;m—c_i[ 2 A aV (6.42)

Oymanu €ku, arap H KUpPUTCAK, )
! = 1 -

b= ((Emav (6.43)

55



xocH1 GyJami. (6.38) dopvynaman Tymaérran Epyeauk TYJIKUHHHHHD
I cex na 1 cat® cuprra Gepa€rran MMmyJbec MOMEHTH H()OJACHHI TOIHII
KHITHH 9MAc. By xoina

> >
L=%% (6.44)

oynamt. By epaa U — syekTpomMarsutr SHeprust 3HUJMIH.
c. _ M LTS
e b — OYurann yuyn
-> >

=Yg, (6.45)

o ~ 9 " >
6ynaan (Oy epia _f—’rquxm conn). JIeKUH TYJIKHH COHM ©; Ta Ias
paJuient GyJran R TYJIKHH BeKTOPHHUHL MOZLYJIH XHcOGMaHaAn. DUHO«

6apHH,
-

L=%k (6.46)

JeG €3mm MYMKHH. Epyrimk Tyagunapuia aiiiaHum MOMEHTHHUHD
MaBKyj oSKaHuarund 1889 jmama pyc dusurm Camopckuii oJIHHAAH

aiiTu6 Gepral oM. YHH amepukamuk (uank Ber 1935 jimsna sKCme-
pHMEHTAN aHHKJIAH. - -

II 606 :
BAKYYMJIATM EPYFJIMKHUHI KBAHT HA3APUSCU

. 7-§. ®oTonnap Ba yJapHMHT XoCcamapu

S$Kyn EpyrauK xomucanapuuu (pakar EpyFIHKHHHT SJieMeHTap 3ap-
paiapH — (DOTOHJIAp’ XaKujard TacaBBYP acoCHAA TYLIYHTHPHLI MyM-=
kuH. By XOAMCaNapHHHT XaMMacHja Npoueccaap myHiai yTanukH, ryé
yJapAa €pyFIHK SHEPTHsCH (3JeKTPOMarHAT SHEPTHs) 3appanapia —
¢oronnapaa €xn, Goukaya afiTranza, EpyFaHK KBaHTJIapHJa MyxaccaM- .
JaHrasjai 6ynagu. EpyFIRKHEHT KBaHT HasdapuscH acocupa W Epye-
vk kBaHTH ((oTOH) sHeprusicH GuIaH Wy HEpPrHsA (OTOHJIapHTFA MOG
KeJIa{iral J1eKTPOMArHUT TYJIKHHHUHT v TeOpaHMUI YacTOTacH opacH=
jaru GormauuwHH GepyBun Ilnank dopmynacu €ragu. By copmyna

W=hv (7.1)
KypuHHWra 2ra, Gynna h = 6,62 « 10~% spe-cex — Ilnank noxmnﬁcu../‘
Arap EpyFIMKHHHT KJIaCCHK Ba KBAaHT Ha3apHsJapHHHHT MOCJAHK

NPUHIHIIAIA dCOC/NaHMICa, y XOMAa KJIAaCCHK HAsapHSHHHT GUp KaTop
pnatikanappaan Goifanauub, (oToHIap XoccanapH Xakujard Mabiy-
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MoTJiapra 3ra Gyuimm MyMmKuH. KiacCHK Ba KBaHT Ha3apHAJIapHHHNT
MOCJIMK MPHHIHIH, KBAHT HA3apHsICH KOHYHJIAPH TEKIHPHIACTIaH CHC=
TeMaHWHT YHJA 3JEMeHTap npouecciap o3 Gepaérran BakTAari sHep-
THSCH alipHM KBAaHT/Iap SHEPLHsCHAAH aHYa OPTHK GYJrania KJaccHxk
KOHyHJIapra yTanH, fe6 KypcaragH. -

Bepuiran macca Ba sHeprusi opacupard 6- § Ja tommiaram (6.35)
MyHOCa6aT ()OTOHHHHT MAacCAaCHHH aHHKJIalra HIMKOH Gepann. “Dueprus-
uuHr (6.35) knaccnk udogacHuH (7.1) KaHT HpoAACH GHIAH COMHLUTH=
pH0,

=2 (7.2)

(oton MaccachHH Tomamus. By uponanan (h)OTOHHHHT MaccacH yactoTa
yarapumy OHJIaH y3NyKCH3 Y3TapHIIH KeaHo unkany/ lyngai Kuano,
6u3 2apuu épyrauk duckpem sapparap — (HOmMoHAAPOAH MAUKUA MOn-
ean Gijaca xam, 6y 3apparapruHe sHepeusicu 6a MAccacl YsAyKkcus fjsea-
puniuny  Kypamus. :
EpyFIHKHHHT HYDJIaHHIIM MacCaHHHT capd GYJuIIura, SbHE Hyp-
JIaHyBUH JKHCMJATH MOJJA MHKJIODHHMHI KaMaWMIIHra OHG KeslajH.
Aitnnkca Kyémna MaccaHHHr XajjaH TamKapH Kama#uiu 103 Gepaju.
DJIeKTPOMArHAT TYJKHHJADHHHD HMIYJbCra 3ra OYJaumm, Oy HM-
nyJibe Gapya (OTOHMAD MMMYNLCHHHHT HHFHHAMCHAAH HOOpaT GYJIHIIHA
J03uM, jeraH Qukpra o6 kenamu. I ca? cupraan 1 cex sakr  jnaso-
uuja OKUO YTYBUM SHeprHs OKUMHHM KYpuG Vraimuk. Dy sHeprua
okumi YMoB—IToiHTHHD BekTOpH GHJ/IAH aHHKJAHALH Ba aGCOMOT KHIMa-

>
i 6Yinga |S| ra TeHr. YHHHr Y3H GHmaH OJHG YTraH UMIYJECH
-

=

s S
S “opxanu ~ WKL auKIanaz. Arap 6uTTa DOTOHHUHT HMMYJBCH

> .
Py ra TeHr Gynca,> y xompa 1 cex masommna 1 cu® cupraan oxuG Vr-

ran uMnyssc Npy, ra Tenr G6ynamw; 6y epra N —@pyrmuk xeaug Ty-
maétrad 1 cm® cupraad 1 cex nasomuza Vrran (hoToHNAD COHU. Anex-
TPOMArHAT MaiifiOH MMITYJIECHHHUHT KJIACCHK BA KBAHT H(OJAIapHHu Tekr-
JIAITHPHUO, - e

S _ a2 '
— =Dy (7.3)
ra sra Gynamus. JHeprus OKMMHra XaM LIy YCYMHH KY.1a6,
—> > ¢
S'=NWS3, =NivS, (7.4)

o L)
HII ONAMIH3. By epra §; — TYaKHH Tapkamum HyHanumimuwzar OUpINK
Bektop. S Huur (7.4) udomacunn (7.3) ra xyimG,

=> hv > >
Py = :Sl =hk - (7.5)
ra sra Gyaavus. By epna
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@OTOHHUIT HMIYJIBCH aGCOMIOT KHIAMAT JKHXATHAAH YHIHT SHEPTHsC-
HEAC GPYFIHK TE3JHrira OyMHHTAHHIA TEHT; HMOYJAbCHUHT HyHaJHILN

Guian EpYFIMKHHHT TapKaJHLl HyHAIUIIH MOC TYyUIa[H.
€PoTonnHAT HNMYALC MOMEHTHHH TOmHII yuyH (6.44) knaccuk ¢op-
myJaan Kyanaitmus. Ksant Ha3apHsACH L yuyu

E=Nl, - (1.6)

udofaHu é3umra uMKoH Oepaid. Dy epra [y — GuTra (OTOHHMHI HM-

>
myJbC MOMeHTH. L Huur (6.44) ximaccHk udogacunu (7.6) xsaut Hgo-
JacH GuJ/IaH COJIHLITH PHO.

Lty = o, = f,: @)

ra ara 6yJamMus. § = N.’L‘\Y§: émammpumnaﬂ cyur
ls = hS; . (7.8).

HOAAH XOCH/ KUIAMHU3. 5‘: ||7;1 GY/raHHrK yayH
lo=hk, (7.8

Gynani. X03UPru 3aMoH (pH3HKAcCHAA 3JEMEHTap sappagap HMIYJIbCH-
HUHT MOMEHTH aJIOXHAa HOM, S'bHH CnuA HOMHHH OJIIH.

(7.1), (7.2) Ba (7.5) (opmysanapaan GOTOHHHHT SHeprusicH, MaccacH
Ba HMIYJbCH y3napuia épyFIMKHHHL XaM TYJIKHH, XaM KOpMmyCKyJsip
XapPaKTepPHCTHKANADUHE MyXacCaMJIAWTHPANH JeraH Gukp Keand 4i-
Kaad; pyrIHK TeOpaHHIITAPHHHHT YaCTOTACH CO TYIKHH XapaKTepHC-
TUKa XHcoOmaHamu. PoroH CHHHHHHHT H(OXacHga yactora MIITHPOK
stMaiau. Jlemak, OTOHHHHT CIHHM — THIHK KOPMyCKyasip XapaKTe-
PUCTHKA.

(7.8") Gopmysa épyrunk TaGHATHHH TYIIYHHWIAA (yHaMeHTaq aXxa- .
MUSITra 3ra. Y CNeKTPHHHI HCTaJraH COXACHra TerHwiu orounap ait-
ag OMP Xapakar MHKJIODH MOMEHTHra 3ra OYIHIINHM Kkypcartann. Jle-
MaK, alH{ Wy KaTTanHK EpYFIMKHHUHT aTOMMCTHK (KopmycKyJsp)
TAOUATHHH XapaKTepJaiiH. N

Mlyunait Kuin6, Akyn sica®, WyHH aUTHIT MyMKUHKHY,' ghomon épyr-
MKHURR d2eMerinap sappacu cughamuda Inepeusea, saccaza, umnyabeed
uRYALC MOMEHMULA 2. X03upeu 3aMOH MABAYMOMAAPURA Kijpa (hoMnoH-
A4P INEKIMP 3APAROA, MACHUM MOMEHMEQ, dNeKMDP Ounoa momermued 3@
amac. DOTOHHHHT BaKyymaa siiuail BaKTH YeKCH3IMp. By asca ¢otoH-
H@Ue TYPFYH 3appa 3KaH/JIMTHHE Ba ¥3-Y3HAAH eMHDHAMACTHTHHHE KYP-

© Caragd. ‘

2- XajBasiia POTOHHHHE aCOCHH XaPAKTEPHCTHKANAPH KeATHDPHITaH.
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2-manvan

% s
£ g = £ o Ee | g2 Baxyymparn
) o & i X 209 g EE TEIAUTH
g £ g | E2 22 | BEZ | =3 | 5E
= = o O& (ol MmR= =5 | R8
my = | pp= W=hv ’ _:i ey = pﬂh=0 By =|Tp= =
_ hv hv ®= on| =0 S (UM flea |l o 3.1010._““
= cex

By xansangan Gan X03HPTH BaKTAA (QOTOHHUHT 37EMEHTAp 3appasiHry-
Jill KYpcaTyBuH KYNI'MHA MAbJIyMOTIAPTa ra SKaHIHTH SIKKOJ KYPHHUG
TypHOLH. : .

MaiiJoHHHHT XO3HPTH 3aMOH -KBaHT Ha3apHACH Y3JIyKCH3 cyGceraH-
151 x1coGranran 6apya Maiiionyapun y éxn Oy 3appasap, ’bHH Keasm-
aap maiionn cndarnaa Kapaiau. Ilyuaait Kuiand, husnkasuii MaiioHRN
Y3AYKJAMAMK Ba  Y3NYKCH3/IHKHHHT GHPIHIH Je6 KapoBuH nuanex-
THK TacaBBYP MaiJOH KBAaHT Ha3apHSICHHHHT (yHAaMeHTan KoHyHH
Xucobnanany. -

8-§. EpyriukHuHr Maiinon sa Kopmyckyasp xoccanapu
opacupary OOFJaHHLI

X 03HPTH 3aMOH TYVIKHH Ha3apHsICHHH H(OAAJIOBUH EDYFIMKHIAT /1eK-
TPOMArHNT HA3apHsCH EPYRINKHH aMIJIUTYNd, YacToTa, TYVIKHH y3yH-
Juri Ba X. K. KaOH acoCnil TYMKHH XapakTepHCTHKANap &paaMmijia
rapcuguaigy. Ksant HasapuscH yJapHH (OTOHJIAp CoHH, (OTOHHHHT
sneprysich Ba X. K. Jap Ouian anMautupani. Arap o

{
E—E, sin m(t— X;) @.1)

2NeKTPOMArHUT TYJKAH Tapxanaérran Gyuica, y Xonga (6.2) (opuyaa-
ra acocan Oy V xammparu (Oy XaXMHH mapaiiesenunen wiaKmAa
AeG (hapas KMIaMH3) TYNKHHrA TErHulIl SHeprus Kyiuparm
Xg Uy 29 i |

s S‘jsin”m(i- —Z)dxdydz

0 0.0

xipinmmaa ésunagu. By eprna xo, yo, 20 — Niapanieneninenuunr - -
uaMaapu. :
"~ Xwuco6aaunap yTkaszu6, W yuyH

E2
w= 20

an (8.2)

eEy eEg ys2qt X
- o 0 0 WX T
W =g V+ —55—sin=’cos 2(o(t — 505) (8.3)
noaanu XoCu }uNamMu3. ONIeKTPOMATHHT SHEPTHSHUHN pakr Gyiinua
ypraua KHiiMatu ; .
— EEEV

=8 (8-4)
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ra tenr. Kpaur wasapusicira acocau Gy suepruss V xammjard (oTos-
JApHHHT N y YPraua coHH opkanu upopanaHumE MYMKHH:

WV =N, ho. - (8.9)
(8.4) sa (8.5) uonanapru comuTHPHG

E=V ZRVE, (8:6)
N v

Bit XOCHJI KHJIAMHS, — =N— Gupiuk x@KMAark (oTOHIAp COHH. EHHHL

{phura MaiioH KyuJNaHraHuruauer E =L ahheKTHB  KHAMATHHH
> :

oMb, XOAHCAHH Bakyymja (e = 1) kysaravus. Y Bakrja KydJairad-
nugHEHEr E° a(heKkTHB Kuiivart YUYyH

E' =V Iaho N : 8.7)

. Hjonara sra Gymnamus. (8.6) udonxa mafion xapaxTepHcTHKanapH (Te6-.
PaHHIIAD aMIVIATYNACH Ba LMKJHK YacTOTacH) GuJIaH KOPHyCKYJsAp
XapakTepHCTHKA (GHPJIMK Xaxkmzaru (JoTOHJIAp COHH) opachmard GOF-
JIaHHITHHA kypcaranu. Jlemak, 6y epa pyrIdK TYIKHHHHUHL SMEKTPHK
MaHIOH Ky4IaHIaHJIMIH aMIJIHTY JaCHHK KBaHTJIALI aMa/ra OurHpurat.

(8-}) TYJIKHHHENT §3H KBaHTVIAHTAH aMINIMTYAa (BaKyyM yuyH) opKa/i
Ky#ngaru i :

E=E::l/8m‘w) VN sino (i —%) 8.8)

o
K§punNLAa ésnnann. By epna E; — Maiiion Kyd91aHramiur £ HAHP
GupaHEK BeKTOPH. ByHzaun saexrpoMarauT Maliion aMIIHTyacH (GOTOH-
Jlap COHM OpTranja €Ku Kamaiiraxja, cakpab ysrapaid, HeraH xyJoca
KeJIu0 YMKaaHu.

Arap 37€KTPOMarHHT MaffOH KYyI COHAATH TYPJIH MOHOXPOMATHK
TYJAKUHAADAAH TaWIKUWJ TONraH 6yJca, YHH

E =T€1)]V 8nhw,, |/ Nysino, (t — % -+ q:,,,) (8.9)

BMPHHIM KYPHHUILMAA TacBUpnam MyMKuH. By epra @m, @, N,—
MOC DaBHIIJA f71- MOHOXPOMATHK TYJKMH Y4yH LHMKJIMK YacTora, OO
JaHFHY (pasa Ba OMpPAMK XaKMJard (oTOHnap CoHH, Xap Oupa Y3H-
>
HHHT 7, TapKalum HyHajaumMra sra GY/arad sCCH MOHOXPOMATHK TYJI-
o == o o

KHHIAp TYMUaMn ydyd (G6y epaa n, — #i -ICCH TYJKHH eHpTHra YT
Ka3Wjiral HOPMAJIHUHD GHPJIMK BEKTODH) 3/EKTPOMArHUT MalifioH SHep-
HACH Kyiuaaru

2 = —>->)

5 T L T o) R
E =2E1m]/8 nhmm N-m Sll’lmm{t = ——'%—‘*" (pm} (8.10)

m
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’ &>
ymymuii kypuunwra sra Gyuaan. By epra Ly, — m- ¢pyRauK Y-

KHHH 3JIeKTp MailfloH Ky4IaHJMrHHAHT GUPJHK BEKTOPH; 7 — KOOpRH-

-

Hata GommjaH Ky3aTHIl HYKTAacHra yTKasuyiral pajdyc-Bektop; (1,r)
- ->

KYmajiTMa 3ca n,, Ba r BeKTOD/IADHHHD CKausp Kymaitvacuaup. ¥a-
JIyKcH3 uactoranmap cmektpd yuayH (8.10) cpopmysazard cymiia GesrHcH
© yarapysud G6Yiuya MHTerpa1 GHAAH aNMAUITHDHJIHIIH JIO3HM.

KpanT 5/1€KTPOAMHAMHKACH 3/1€KTPOMATHHT MaHZOH aMmnTyxaJjia-
puHM (hoToHJIAP COHHMra GOFHK GYJaraH KBaHTOMEXaHHKaBHIl (yHKIIHs-
ra TabCHp KHJyBYH oneparopaap cuparuia Hponanaiau. By oneparop-
JapHH KyJJau HaTmxkacHaa (oToH/Iap coHHra OGOFIHK (DYHKIHSHHHT
OIIKOp KYPHHHUIIHHH TONMHIIrA Xamja HypJaHHm, IOTHIHUI, COYHJIHIL
Ba GomKa Karop NPOLECCTapHH MHKAOPHH H(ofasal yuyH 3apyp 6y.-
ran 6apya KaTTaJHKJIApHH TONHIITa HMKOH OepyBYH KBaHTOMEXaHHKa-
Bui pudepeHnnan TeHrIamMa Xocua 6yaann. MaioH KBaHT Ha3apHsICH-
IlaTH MyXHM XoJlaTyiapAaH OHpH IIyKH, 3Heprus ndopacuia N, GoToH-

- 1 -
Jap coun ypuura Np+ - karranux xupapu. Iy tydafinm Gupauk
XaXMJary sneprus udopacu

w=23 hco,,,(Nm I %) @8.11)

m

xypanumra xenaznu. Jlemak, Gepuarad xaxmza pean doroHmap Hyk
Gyurau TaKAMpAa, AbUM Gapya N, =0 Gysran xoma Xxam  JeKTpo-
MarHAT MaHAOH HOJra TeHr GyJiMainu. By BakTAa yHHHC 3Heprusch -

__ iy,
W, Z 5 (8.12)
ra Tenr Gymampu.

By sHeprist azexmposazrum ((pomonaw) cakyymuune Hoaur L 3Hep-
euscu ne6 aranapu. Bepunran V xaxm Ba Ao CIIEKTPa/l .HHTepBas
yuyH m KHIMATIAD COWHHH Xuco6naG, ymOy mapour yuyn AW, wn
TONHII MYMKWH. DJIeKTPOMArHAT MailJoH UMIyabcHEu (7.5) dopmysara
acocat ’

- >
G= DhkpN,, (8.13)
m
o . - > 2.’112" - .
KypHHMIIAa €3HU"MYMKHH. By epna k,, = ftm — M- SNEKTpOMArHAT

TYJIKAHRHED TYJIKHHE BEKTODH. DReKmpomacHum eaxyymaute Hoaurusy
umnyabeil Hosea ere. Huxosr, xapakar MHKIOPH MOMeHTL:

>
L =2hkl,mer,l —N, , —l}, (814)
m L
6y epra ki, p, — GUPIMK TYJIKAH BeKTOpA; N, |— CHHH _:,,‘. = hﬁ:,
6yaran (oronnap cous; N, _j— CnuHH L, oy = —-hrZ:, 6Varan do-
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roiaap ottt DAeKMPoMazHum 6aKYYMHUHE HOAUHAU MOMEHML HOAR
mere.

[Oxop#a KeNTHPHITaH HaTHXKanap, PYFIHKHHHT XaM TYJKHH, Xau
KOPOYCKYJIAP XOCCANapuHu GHPJIAWTHPYBYH SITOHA GHD . Ha3apHSHH
qpaTi 3JKTPOMArHUT Maiion (H3MKaCHHUHT (yHxavenTan npooue-
MacH KaHJIHCHHH Kypcatau. ByHra TerHuiiy KyNruHa Macajaanap KBaHt
5/1eKTPOAHHAMNKACH/A Xail KuiHHraH. JIeKHH Oy Hasapusi Xaau Tyran
K/ oAraHH HYK, YYHKH MUKIOpPHIT MyHOca0aT/IapAa Xap XHil KHiHMar-
ra ara Oy/araH Kartaiuxjaap Gopaurd TydaHdid Karop KHHHHYHIHKIAP
MaBIKy L. ) :
~ Huxosna aieMenTap €pyriHK NpOLECCHaPHHH TYmIYHHIIAA MYXHM
axaMusATra 3ra Gy/raH KyTo/aHum X0AuCalapH YCTHAA TYXTab yTaMu3.
EpyF/IHKHHHT K/acCHK HazapusicHAA EpYFJIHK TYJKHHHHHHT KyTO/IaH-
raH X0/laTH 3JIEKTD Ba MarHMT MalJOH Ky4/JaHTaHJIHK BeKTOpJapHHHHT
XaTTH-XapaKaThra Kapa6 anukaanand. KBaHuT Hasapusicu 3ca GyHH 0out-
Kaya TaJKHH KHJIanu. Y 8pyFIuKHUHT KYTONAHHMIIMHE TyinyHTHPHIIA]
totoHs1ap COHHHHHHT OpHEHTAlUsICHHH acoc KHIHO osagu. Arap ¢o-
TOHHHHI CHHHH EDYFIHK Tapkanumu 6yitn1a0, si’bHH (OTOHHHHT Xapa-
KaTH TOMOHra HyHanrau Gyuca, y xonja Oy EpyFIHKHHHI yam AOHPA
6yinab (Ba akCHHYA) GyJajuran KyTOJaHHUINTA MOC Kesaqu (17- pacM-
rax.). Y4suK/Iu KyT6naHum myHxai 6Up X0ra TYFPH KeJaafuKku , yHAR
(OTOHHHHT CNHHH TEHT SXTHMOJJIHK GHAAH IOX Hapajsen, rox aHtH
mapaJjiesl Xonaria GyJjanu. DanHnTUK KyTOJaHHIIAA (hOTOH CHHHHUHHET
napajjie] Ba aHTHOApa/lje]l OpPHEHTALHSCH TEHT S3XTHMOJJIHKKA 974
smac. KyTtOiaumaran €pyriuk CIHH ODHEHTALHSICH SXTUMOJJIHTHHUIC
X20THK TaKCHMJIAHMIIM OHJIaH XapakTepJaHaiH. KyTOmanum xonaTH:
HHUHT-(DOTOH CMHHH acoCHAa GomKaya HHTEPNpeTauHusaapy xam MaBHyA.

B -_—@_—-t

7

—-
Yan-gymdnanean epyziuk ] ¢
= . N o=

- ~—O—1 ~—G—1
Gz - xyymBnarean Epyenun - ¢
e — -
) ¢ =" [4
) . : R
Yusugnu-nymdnarneor EpYeaux ) “

L-pomonnap xapaxamu agranie
L ~@omonnap cnuru dgranuu

17- pacy.
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9-§. DOTOHJH BAKYyM

Bynpan asBairn naparpadpa 6H3 LIyHH aHHKIaQHKKH, 3J€KTpO-
MaTHHT TYJKHRJIAD HYPJAOBYH Xed Kanfai o0beKTIap Oy/mara asona
XaM 9J1eKTPOMarHHT MaiiloH MaBKy 1 61106, yHra (8.12) gopmyJra Gunan
ANMKJAHAZUral HOJHHYH 3HEprHs MoC Kedqaiad. DBy 3J€KTpOMaruuT

o ho
Maliflon ¢homorau 6axyys HOMHHH OJAH, YyHKH YHra Tﬂ SHEPTHAJHA

naiifo 6yau6 Ba HyKomu6 TypyBuH (POTOHJIAP TErHINTH 65‘/:1116L yaap
aTpog (hasosia TapkasnMaiii Ba 6y (pasona MaTepHsHHHT 601uulga 61poH-
OHp 3appacH 6op ékH HYKAMCHAAH KaThi Hasap Mapxys 6yiamn. Hly-
HUHT YYyH ynapra «BHPTyasb (hOToHAap» Ae6 HoM Gepuimu. Bupryans
(oToHIApHHHT Nalifo 6yMHIK Ba HYK GYIMIIN LIYHAAil XyJocara oano
Kenauu: 6ymyn osam aroxuda Gup mamepus Ourar myaAdupureanKu,
ynoan eupmyans homoraap xocua 6iaadu. Bupryanb (OTOHIAPHHHT
naiizgo 6y XoaucacHHn KyHujariya TajqKkuH STHI MyMKHH. PoTonan
BAKyyM HOJIMHYM SHeprHs carxura sra GyJsiran yiroHras xosaaria Gy-
JIajiH, ABHM GOTOHIM BaKYYMHHMHT HOJHHYH TeGPaHUUNIAPHHH OH3 Te-
PHIIH Te0panuMil yacToTasiapura ra 6yJaraH pajgHalHoH OCLH/ISTOp™
HOJMHYH yilFOHHII caTxuja TypHOLH Ae0 Kapaimus. Bynaail Tymynnm
OJlaTAArH 3JeKTPOMArHUT MalijonHH €Ki OolKaya aiiTran/a, peaj oTon-
JI2DHHHT MABXKYJUIHTHHH aHHK TaJKHH KHJIHIra onué xenaud. bepua-
ean xaseada o, wacmomanu gomonrute natido ogautun 6y HyKmau Ha-
aepdar homonau eakyysda ©, mebpaHULL 4ACMOManl paduoyuor 6
yuarsmoprune N, = 1 K6aHm coHAu IHepeemuk camyea Jmuiunu (Y-
roruure) 6urdupadu. PomorapHuKe Keluray Kynatiuiiy paduayucs
ceyuansmoprune N, = 2, N, = 3 sa x. K. dHepeemuk camyiapda yiro-
Huutea moc keaqdu. JIeKMH, arap SHePreTHK carxjaap Kym MaBmKyx
Giuca, y Xosla yJapHHHT opachja 3appalapHHHT HYPJAaHHUI BA 10TRH-
JimK 6unan GoranK GYaraH yTHmap XaMm MapBxyld OV/IHIIH MYMKRHH.
by Xonpa anexTpomarHut MaiiZoHza 3Heprusi (OTOMJH BaKyyMHHED
Yitrouran XoaaTi luak/auja Ba JoKaJjawraHn 3appaiap — (ortonaap-
HIHE 3HEPTHACH WaKJAHAa My»Kaccamianrad 6ysa odapi, ne6 Qapas
KR MYMKHH. |

DaeKTpOMaruiT MaiAOHHHHT KBAHT CTPYKTYpacHiaH (hOTOHIap COnM
XY naliTupnirania €ku KamaiiTHpH/IraHaa -MaHIOHHHHT IHEPFHSICH Ba
GolKa XapaxTepHCTHKaMapH . cakpam fiy/iH GHiaH ysrapHiul Kepak,
Zeran xyJqoca ynkani. Ammo 6y, Maiilon KYWIaHTaHJHTHHA y3JyKen3
V3rapTHpuil MyMKMH 3Mac, JeraH (GpuKpHH aHraatMainn. (8.6) ¢opmy-
JiajaH KYpHHaAMKM, XaXMHH yaraptipa 6opu6, Gn3 MaiiloH KyuJau-
TaHJIHTHHY y3J1yKCH3 Y3rapTHpPHIUHMH3 MyMKHH. Jlemax, SHepris anu-
JUrH Ba MaifJIOHHMRC GCIIKA XapaKTepHCTHKAMApH Y3JYKCH3 XOonia
yarapaau.
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EPYFJIMK VIYALIAPU (®OTOMETPHUSA)

10- §. Ky3 HypraHuwmu KaGyan Kuaru4 cudatuja; HepreTHxk
pa épyrJMK KATTAJMKJADU Ba OUDJIHMKJIAPH

E pyFAuKHUHT 9HT acocuif Xoccaapusian GUpPH — YHHHT Ky3ra Tab-
cup KHAHO, KYpHLL CESTHCHHH yHFOTHII KOGHITHSITHAMD, HHCOH KY3H
opKa/u TalWKH AYHE XaKiia GolIKa Cesr Opranyiapura HHCOaTaH MaK-
cHMaJl MabyMOT OIaMH. obfmymau HHCOH Ky3u Hyp/ianuHuur 0,38 nan

0,76 KM (3800—7600 A) raua Gyuirau CreKTp COXacHHH CesHur KOOu-
JusTEra ora. CHEKTPHHET TYPJM COXalaDHHM CESHII FOAT Xap XHIL.
IK§/3 0,555 st TYIKHH YSYHIHIIH S HypIapra HUCGATaH JHT KaTTa
cesrupJ/uKKa ora. ! :

Kyara kypuuasirar CNIEKTPHUAT GHHA(IIA Ba KHSWJ uerapanapura
g kunarai capi KySHUHT CESTHDIINIH KamaifnG Gopaju Ba Kys 0,38—
0,77 aucar derapanat TamKapuaa €TraH SJeKTPOMACHUT THJIKWHJIADHH
anaga cesMailai- . ) -

AfiruaraniapAat EpYFIHKHU Ce3HII BA KY3ra TywWwadTran SJeKTpo-
Marpur HypiaHHll KyBBaTLI]fI OpacHja TYFPH SHEPTETHK GornaHum HYK
SKAHIHTH ke H0 THKanH. LIYHHHD YUYH XaM Ky GusIaH ce3uIl HHTEH-
CHBAHTHHH 57eXTPOMATHHT TYJIKHH/IAD HHTEHCHBIUTHHH XapaKTepJos-
T S e e S
Teruiii 6upmumapllﬂ H Jl'ﬂ Ul MYMKMH aMac. .

Iy myuocaﬁaT 6@;}?‘“ “‘:kgiglgpymm( KaTTajHKIapH Ba GHPJIHK-
Japd KuP! rparat- igspﬁmem% J?P?I:\’I‘fré‘}’}‘ TYJIKHHIAD OKUMHHHIIT
Kyspary Kypil cesrt - W acocHl EpyF yiinua Gaxomanagu. Kypuur
cesrucHuH xapaKTePJIOX e ﬂcgg Jl_}’m KaTTa/luru EpYyraul OKUMUL
Xuco6naai- MOHOO pM‘na 6ustan al;?l AREIAD UAp AT Y RID
nacracu) y4yH (6.136)%) I'; isea BT) o lg::a}{anglr.aﬂ, chepur TYIKHH-
J1ap (H}’KTZ‘B‘"UI ma ai }éo{miaqa a.ﬁTI‘aHlll; e s Noneprat
snepreritk OKHM eH » HYPJIaHHWI OKHMH CHJaH
GoFyTHK-

Bowka 2
Qopwyaa), 2

epreTHK KaTTalHK/apra SHEpreTuk épumunearnaus ((6.18
z preTHK epyFﬂL/tl’C ’éy‘luf)(ﬁ-QO) go?giyﬂa), SHEpPreTHK ngc(nucm2
o pumystaraur Kxupamt. (6.1 ) Ba (6.17) dopmynana

;unc, 3116\[)12%?1 oepreTHK OKHMHH udonanaiiny. Arap (6.1%3) %ay (6.l7l;
q;ouox,paqapﬂa pi dPy Ta aIMalTHPCAK, y XO/ija MOHOXpOMATHK
axcx)g;;?e?iix oKHM (nypTaHHLI OKHMH) YuyH

dP), = P (M) d\ (10'1)

u. By epna P(A) — sHeprern
4a MyMKH . EPreTHK OKHMBHHT CIIEKT]
“I,)QIIHHH CJI‘{:;'JW I GepyBuH byHKuHAsT; dPy CHeKTPHAHD M HHTepI-)
1( )\V'iiua T.‘?;‘;{ 'Keﬂraﬂ MOHOXPOMATHK SHEPTeTHK OKUM. ¥ BakTHa €reKTp-
:aura TYFL
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HUHT A, Ba A, opacujia €TraH coxacHra TYFPH KeJraH MHTerpan sHep-
TeTHK OKMM (yHH XaM P GuiaH GenrmiaiMus) Kyduaard
- Ay
P = J P(M)a\ . (10.2)
Py
MHTErpaj Guiad AHWKJAHATW. OHePreTHK OKMM BaTT (é/m) Japaa V-
vanaau. Kenryenga P (M) Hp 6u3 P) GuiaH GesrHIaiiMH3.

Bupop cuprra Tymaérrad sSHepreTHK OKHMHMHP OHPJIHK CHDPTra HHC-
OaTv GuiaM YyJuaHaQural KarTajHK  aHepeemuK  €pumuaaHiuk zeb
aranaju. -OHepreTHK EpUTHIArAHJIMK MHKJIOpP 2KHUXaTJaH

' P - -
Es=—+F (10.3)
a

(opvysa Gunan udonanasanm. .By epn,a'dP— dY) 103ra Kesu6 TymasT-

TaH SHepreTHKk OKuM. Arap D) cHpT P HypJaHMII OKHMH GHJIaH GHD
TeKUC HYpJaHTHPW/ICA, Y XONAa

Uy = G 10.4
E; S (10.4)

ra TeHr Gynajnu. DHepreTHK EPUTHITAHJIUKHUHT JIUOB GHPJIHCH CH(ba-
aa 1 em[m? éxu 1o pef(cerc- cm*) MunaTHiaaH. i

Arap Hypnauunr mManGauHuur Yoyammuapd EpurTHiaérrad  Gyiomraua
Gyaran macoazaH Kuuuk GVJca, HypJaHUll OKUMHHH OKUMHUHZ GYp-
4aK sudauey, SLHU (pasopdit GypyaKk WUMAA TApKAJIAETraH  EypJaHuil
OKMMHHUHT 11y (pasoBnii Gypyak KaTTajurura GyJraH HHCOATH GHJIAH

XapakTepaaur KyJail. By karraguk oHepeemuk €pyrauk Kydu ned ata-
Naju pa

P
—_— 10.
Is = : (10.5)

¢dopmyna Gumad uponananasu. By eppa dP — (asosuit Gypuak dQ uuu-
Jla Tapkanaérrad HypIaHHII OKWUMH, :

P nypnanum oxumu @ (aszosuit Gypuak Gyiiuya GHp TEKHC TAaKCHM-
Jlagrau XoJila 3HepreTHK E€pPYFJIHK Ky4H

\

A (10.6)
i Q

KYpuHHIIAA uofananagu. OHepreTHk CEpyraMK Kyuusu 1 em/cmep

GUpauKIapra YoauaHaau. :

* Hyprasdm MaHGauHWHD Tajjard XapakTepuCTHKACH — dHepeernusk

paswarauk. Y HYpIaHHII MAHOAHHMHr GUPIHK 103WJAH HOpManx Tap-

KanaérraH SHepreTHK EpyFMK KyudHM €Ki MaHGa CUPTHHHHC Hypaia-

BHII OKUMHHWHD TapKA/IMII [YHAJIMIONra HOPMaj GVJraH TeKHCINKKA

JTKasuIran npoeKUMACUHUHD OHPIMK 103UJAH TapKAJaérraH EpyRIvK
Kyuunn Guigupagu. [emax, Bs 3HepreTHK DaBIAHJIHK

dl d2p
Bs= "2 — 10.7
* " do,  dQdo, (L&)
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MyHocabar opkand wugonanana-
an. DBy epaa do, = docos

> > L
(no L); do— wvypaannm _Man-

GalHHHT CHPT 3/1eMeHTH; n,, =
cupT 3:1eueHm do ra YTKasul-

rad HOpMalb; L—de ¢ha3opnit
OGypuaK  YKHHHHT  fyHanHIIM.
(18- pacmra 1\) OHepreTHK pas-
18- pacw. _ WwanmK emf(#* - cmep) na yi-
. gaHai. Ha3ap.m,ua Ba amanna
sHepeemUK EPUMYEHaHAUK 1166 aTajyByy .

=2 (10.8)
do

gaTTaluK KeHT Kyunanunann. Y HYDJIanyBYH CHPTHUHT GHPJHK 1034-
Jan Gapua uyna.rmm 6yina6 TapKajiaérraH IypJaaHuIMHKWHT TYJa OKH-
pund anugaain. (10.8) gopmynaga R, — SHEpPreTnK €pUTYBYAHJIHK,
¢fP — HYPJIarHy CHPTHHUHT do 103UJaH HYPJIaHAETIaH EPYEAHK OKHMH.

DyiepreTHK EPUTYBYAHIHK GUPJIHTH KHIHG 1 ¢m/u? KaGya KHIMHraH.
Ky2HHHT EDYFIHKHH KalyJ KHIMII WHTEHCHBJINIHM OHJaH SHepre-
THK OKHM KYBBATH OpacHAaru GOFJaHHLINH aHHKJIAm y4yH KY3HHHD
yypJaHHIIHA KaGysl Kuaruy cudaTHaard XyCyCHsTJIapHHH OHJHLL,
sibHH YHUAT HYpAaruUHUKe Kypuryeiariuen 1e6 aTajyB4YH -CHEKTpall
€E3rMPJAUTHEN  auugmam oM. Kypunysuanink yHKIHS 6ya110,
1 171 SHEPTETHK OKUM XOCHJI KHJTYBYH EDYFIHK OKHMIHHHT TYJIKHIT y3YH-
JBrHra OOFNIMKJIMTHHN auuKaaiigd. ¥ V) cHMBOM Guan Genrmianaiu
Ba AM/6M A YIYAHALH. (A0MeH(AM) — EPYFJIIIK OKHMHHHHT GHPJIHIH. )
Kypnnyaqanmm (yurumscH Taxxpuba Hyan GHIaH KylAa KaTTa CTa-
THCTHKA acocujia Tonuaanu. [lemax,

Vi y Oupop ypraua MHCOH KY3HHH Xa-
anjbm pakTtepsiaiian. Maxcyc €pyriuk ara-
,'705,_ k’amax=553”%m JIoOHJIapu épaampja acocHii épyr-

JIMK GHpJUKJIapHAaH 6HPH — JIOMeH

600 I aHHRJIanHagu. Vy  KYPHHYBYAHIHK
| . ¢ynxkunscn 0,555 mxau TYIKHH y3yH-

J0 l -} JMIHIA MaKCHMyMIra sra Ba CreKTp-
400 I f HHHT 1y KHCMH YYYH V) max = 683
=l / am/em ra Tenr. By KaTranuk 6ab3naa
3054 = / HYpAQHUIL — KYBBAIMUHUHS — EPYFAUK
= £ aKeuearermu €6 Xam HOMJaHan,
200 | ." yHra TeckapH 6yJraH KaTTaJHK 5ca
| i 0,00146 emlam ra Tewr GYauo,

100 | ; EPYFAUKHUNE MEXQHUKABUL.  3Keuea-
s ; aeHmu  J1e6 al‘anam{/. 6CneKTp}er

= " Gowka KucMmiaphaa Vi 6opran capu

84, 9 g8 47 Ay 1<amair'u_|(§, 0,38pna 0,77 mkm ra 'rel})ir

19- pacm. TYJAKHH Y3YHJAHKJIApHZa HOJTa TEHT



‘QyHKUMAHMEC  KypHHHM,  20-

6ynu6 Konagu. - 19- pacaga Vy

pacmpa sca Kj HHCOMH KypH-
HYBYaHJIHK (DYHKLHSACH, SBHH

Vo
Ky =

Vkmax

HUHT  KYpUHHILM  TacBMpJaHra
(Vimax — KYpuHYBUAHJHK  (DyHK- )
" ;.

uuscuHuar A = 0,555 mkm ra 0 g5 06 07 Anmiet
TYFPU KeJraH KuiiMari).

(10.9)

o s 20- e
F EpyrmiKk  OKHUMH  KYpUHYB- e
YAHAUK (hyBKUMACH BH SHePreTHK
OKHM opKa/MH Kyfuaari X
= 3
F =V max 5P7.de}v : (10.10)
My

(opmyaa Gunan annknananu. by epaa Py, = P (M), Ay Bad, — Kjara xy-
pustaguran cnextp yerapanapu. llynnaii Kuaub, épyrauk okumu ned
aTanyBun GOTOMETPHK KaTTalHK Kipuil ceseucy opkasu baxoranadueas
Epyrauk HYpAGHULUUHUHS KYeeamy CHOATHAA AHHKJAHHIIH MYyMKHH.

Epysiuk TexHuKacHfa Ba (DOTOMETPHsila FapyH acoCHil KaTTajui
cudaruga (10.10) dopmysa OuiaH aHHKJNAHAAWIAH EPYFIHK OKHMH
onuuca-fa, acocHii épyrauK GHDJHLH KHIHO EPYFIHK KyYHHHHT Oup-
JHPH—asm KabyJs KHIHHTaH. Jlomern Oy OHDJIHK épRaMHAa HyKmasud
nanbarune I cmepaduan asosutt 6ypuax wiuda (6y Gypyak HuHAa Hyp-
JauHw Mafijonn GHp Tekuc, A6 xucobnanamu) I wam épyrauk Kyuu
xocun Kura oraduean Epyrauk ogumu cugamuda aHukianadu.

Bapua épyrank KaTTa/HK/JIapH 3HEPTETHK KaTTalHKJAapra yxurad
AHHKJIAHALH. .

a) Epyrauk xyuu [

dF
e _ (10.11)
Cpyrauic oxuMi Oup TeKHC TapKajarad xosaja
F
== (10.11%)

6ynan.
 Epyrask KyquHUHT GHDIMLH (am — Kyiugaruya Tanpuduiauag;
Llam wyndaii épyrauic  Kywury, ynoa udu Xae0a Hypadeuutuns
NAGMURARURZ  KOMuuL memnepamypacuddelt ~ pasuuanauzu xap Oup
Kkeéadpam canmusemp to3ea 60 wam Ojradu.
Epyraux -okuMuHuur Gupurd — atomen: | am=1 wm-1 cmep.
6) Papwannunk

dr d*F .
B=—r=—-— 1+ 10.12
doy, dQ do cos (ng, L) ’ ( )

Gy epaa do — Hypaanaérrad 103.
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Papuwianmix Gupmarn aumi 1 Hm =1w/s?,
B) Epurunranank

= % (10.13)
€KkH EpYFJMK OKUMH GHp TeKHC TapKaiarad xoJaja
E= EF ; (10.14)
6y epra d, sa ) — EpHTHNAETraH CHPT.
EpHTHIraninK Gupmura — atokc : 1 ak =1 am/m2.
r) EpuryBuannuk
R=2 (10.15)
do
€PHTYRUAHINK GHP TeKuc GyJiranza
SN (10.15")

EpuTyBuanauk Gupaurn 1 am/s2. .

Ulynu Tapkuanab YTUm KePAKKH, EPYFIHK GHPJHKIADHHH TaXKpH-
6ajla aHHKJIan! Ba yHH TaKPOPJIa MypakKa6 ui 6yau6, IUKKaT Gunan
MIIAIHA Tanab xuiand. Muxaopuii €pyriHK y/ayamsapH, aiHHKca,
CIIEKTPHHHT TYpJIH cOXaJapHarH yJyamuiap X03Hpra Kajap HUIaHuG
KeTHHMOKIA Ba MyKaMMaJlJallTHPHJIMOKJA.

11-§. Epyrauk karTacukiapuiu  yagam MeTORJapH Ba ac6oGnapu—
doTomeTpus

t’ﬁpymm{ KaTTaluKJIapHHH yayam yuyH ¢gomosemprap ne6 aTanys-
UM MAXCyC ONTHKaBHi ac6o6nap KyJJaHHIaAH, SKCIEPHMEHTAN OMTH-
KaHUHT IyHAa# yayamuiap Guiay myryJuiaHagural GyJIuME 3ca ghomo-
Mempus. e arananu. doromerpaap cybsexmus (EKH u3yaab) Ba 06vex-
mue JIe6 aTanyBuu MKKH KJaccra 6yanHagu. BysapHHHD GHpHHUNCHAA
HypJIaHHL KabyJl KHJATHYH OXaM Ky3H XHCOG/JIaHCa, HKKHHUHCHAA Hyp-
JIAHHW KaGyJ1 KHITHYH GYJIHG épyFIHKKa cearup GYJraH JekTp ac6oou
—(otoasiement xuamatr Kuazan. O6beKTHB GOTOMETPHSIAA (OTOIIIEMEHT-
Jap GHIaH GHp KaTopAa (OTOKymaliTHPrHUIap, TePMOSIEMEHTIap Ba
Ganomerpiapian camapann ¢oiigananum MymkuH. OK épPYFIHK Ba Mo-
HOXPOMATHK EpYrnuK yJuyauwiapu otomerpusiiad (apk Kmrand. Mo-
HOXPOMATHK €PYFIMK/A yiuau yuyH KyJI1aHHIaAuraH ac6o6map cnekrm-
pogomonempaap ne6 aranauu.

Ok épyrauknia yauam yTrasuur YUYH KyJanaHagurad BH3yainb (orTo-
METpJIapAaH SHT KYIl TapKairaHu EpyFIMK y/IYarud rooBKa €KH Gom-
Kaua aiitranfia, Jlioumep — Bpoaxyn (oromeTpH XHCOOMaHaNH. /Y HHHT
ONTHKABHI cXeMacH 21- pacMaa xentupuaran. [, STaloH MaH6aiaH Ba
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21- pacm.

I, ynuanaérran ManGajan Kenaérran EpyranK E SKPaHHHHT EPYEIHKHI
TapKOK COYYBUH KarsiaM OHJIaH KOIJIaHPaH HKKajJa TOMOHHIA TyLiagH
(6y cupriapian counsnum Gapya KypuHYBYaH cHeKTp GyitHya GHP Xui
Gynumn xepak). E sxpaH cupTIapupan Kaitran épyriuk E; Ba E,
Kyaryjapra Tymajd Ba yjgapiaH Kautu6 Jliommep Ky6yacu e6 aranys-
yn Maxcyc JIB npuaMa ToMOH ymanapu. By npusma nxxura [ Ba IR
npusManapiaH TawKHI TONraH. | mpHaMa aCOCHHHHT YETKH KHCMJapH
mn(oBKa KMIHHTaH, ypTanapura Kejirasia sca HKKajla IpHsMa [yH-
Iail CHJITHKJIAHTAHKH, YJAapHH acocjHapH JKHICIATHPHIFAHJA ONTH=
KaBHI KOHTAKT XOCHJI OyJiaju, bHH GUP OYTYH NpH3MaieK Gyaud Ky«
puHanu. Byupait kypniva Tydaiiu /; MaHOanaH KeJaéTran épyriaHK
HYpJIapH ONTHKABHH KOHTAKT XOCH/ KHJIMHIaH XKOHAAH TYJIHK YTHO, [y
JIH3ara #yHanagu, Xon0yku I npHaMaHuHT HIIM(OBKA KHJIHHIAH KO«
Hinja aca EpyrIHK TYJIHK HUKH KailTa Ba KapaMa-KapiuiH TOMOHIA Ke
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Sami. ], ManGanan Kejiaérran Hypnap Jliommep KyGuacura 'ryiun6, on-'
34IKaABHIT KOHTAKT GyIMarat JKOMHIaH KaiTHG L yiH3a TOMOH ifynananu,
ONTHKABHIl KOHTAKT GYJIral JKOHJIApra Tyuiran nypJap sca K}’ﬁ'jalujﬂ
3ew Kanjaii yarapuuicu3 yTHO Keramn. Bynpait kyprima TyQaiian Kxy3
Jliommep kyGuachparn I Ba UII NpHU3MANapHUKT TernG Typrau okina-
pUra akkoMojawusijanra 0y/1n6, GHp BAKTHHHT Y3la HKKHTa SPUTHII-
TaH Kypui MailoHHHH KYPaAl: yJaapaan "6npu (nukucu) I, man6a Gu-
JlaH €pHTHJITaH, HKKHHYHCH (Tawi-
Kapuparucu) sca [, maH6a Gujan
; éputiaran  6ynamu  (22- pacwm).
| Arap J; wmanGanan Kenaérrau
épyrmuk I Ba II mpusmanapHuur
Teru6 TypraH gerapacuaa /, Man-
‘ Gajan Kenaérrad EpyrJHK OKH-
22- pacy. Mura Huc6ataH Kam EpHTaérra
- Oyuica, MUKH KypHI Mafi{OHH YeT-
KHCHra nucGataH KOPOHFHPOK OYaamm (22- @ pacm). Epuriaran-
JHKNAp akcWHya MyHocabataa Oyica, 22- 6 pacmpa TacBHpJaHraH
Mausapa ypuuin 6ynanu. EpATHITAHIHKIAD TeHr Gyaranaa 22- 6 pacm-
Ja Kel'PMpuiiran MaH3apa XOCHJ Gyuiaju.

Yauaw npouecen Kyingarnya. Yagarnu romopka (21- pacm) épyr-
JHKHH Yulyampja HMUIaTHAaJHCaH ONTHKABHI TarjMKKa ypHATHIaAH.
T'onoBKaHHHT HKKH TOMOHHIa [ 3TaJlOH Man6a Ba [, yauaHaérran Mau-
Ganap ypuarumand. IrajoH MaHGa EPYFIHK Yayarny rosoBkanuur - E
9KpaHuuaH r, Macopana Typrat 6yicuH. Jliommep xyGuacunuur I Ba Il
NIpU3Maiapu Tern6 Typram JKOHIapAard Kypum maiigonnra L ayna
OpKaH KapaG, KypHuI MaiIOHJIaDHHAHT éPHTH/rAHIHK/IapH TEeHriaul-
TYHYa onTHKaBui TarauK 6Yiiaa0 Ky3ranyBun peiitepra ypHaTHaran I,
ManGaHW sKpaHTa sIKHHIAITHPHIANH €KH y3oKAamTHpHIaaH. [, Man6a
¢puTaérran E; 95KpaHHHHT EPHTHITAHJINTH

E=11 (11.1)
r‘l‘ .
Gyaanu, - : -
I, Man6a éputaétran E’ oKkpaHHMHT EpUTHATAHIMTH 3¢a MQC PaBHLI-
Aa .
Lyt :
E'=— (11.2)
T3

G6Vnanu, 6y epna r,— I, man6anudr E’ skpaugaH ysoxaurd. Hikxama
TOMOH EPUTH/raH/JHKJApPH TeHr GYJraHd ydyH:

i (11.3)
TR
Xocna 6Yaran TeHrJMKAAH HKKHHYH MaHOGGHMHr EpyFaMK Kyun [, HH
anig1an MyMKHH;

T

L=1,(2Y. . (11.4)
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§ S

Ilynpait Kunu, stanon Man6a épaamuga MaHGANHHT EPYFAHK Ky-
UMHH yJaYalm yyyH HKKala MaHOarada Oyaran macodanaphu jidaus
erapyin GyJsajiu.

OOBeKTHB (OTOMETPHANA OfAM KY3H (poroanfmem Gtmalr anMauITi-
puagu. PoTo3/IeMeHTHH EPYFIHK Y/IYalUl CKaneliKacHra XoHaAauTHpHG,
yHH Hap6aT OH/IaH 3TAJOH Ba Y/yaHaéTraH Jamnajap- 6uian éprTuo,
¢oTosnexTpHK TOK OHp XM OyJaMura SpHuIniafd. PoTos/emMeHTHit
3Tason Jamna GuaaH pHTHATAHAA TOK i; = RF; 6Vaapn, yauanaérrai
Jnamna Gunan épuTHiaranaa aca i, = kF, 6ynamu. Bynapaa k — doto-
JMIEMeHT Ce3rHPJINCHHH XapakTepsoBun kKos(duunent; Fy Ba F, map
Moc paBuuiga [y Ba [, nmuéangpnaﬂ Tywaérran épyrank oximaapu. By

KaTTraJiuKJap
Fy = L8, _ (11.5)

Fy = (11.6)

uponanap opaau amiggasaid. By opmynanapaa S — ¢otosnement
KaTOAMRUHE EPUTHIraH KHCMH 103H. iy = [ OYJrand ydys o

1 Lo
- S=-358
. Gy 2

Gyvagy. Dynjau sma

12 ' [1 C__.)z M
1

HH Xocus Kusiamus. PortosneMenT ofam Ky3u Badudacuuu yTait oauum
YUYH YHHHT ClIeKTPaJ Ce3rUPJIUTH KYSHHHT CIEKTPas Ce3rHPJINTHra (Hic-
Ouii KypUHYBYAHIMK STPH UHBHFHra) MOC KeqHwn kepak. Onatna xey
KaicH (JoToKaTo Y3UHHHT CICKTPas Ce3rupaury Gyiinya Oy wapriapuu
Kauoatnantupmaiinn. CesrupiuK 3rpH YM3HFMHH MablIyM japakaga
KOPPeK UMSIJIOBYH Maxcyc épyFrIHK (UIbTPJAapH OHJIAH IKHXO03JIaHTAK
cenera orosiemeHTaap €pAamMHAa KyjAa IOKOPH CHeKTpas Cearup-
JIUKKA 3PUIIHIL MYMKHH. .

‘Aranon namnanap Gyiinya aapaxananran (HOTQINEMEHTAH 0ObeKTHS
(oromerpsiap EpUTHATAHIHKHN YJyaln ydyH SHP KyJail acGobaap Xxu-
cobnanafu. Y.ap cesTHp MArHHTOJMEKTPHK TaJbBAHOMETPra yJIaHran
(orosnementnapaan n6opatr. Bynnait ac606 Guian HCTAaAraH WAapouTAa
EPHTHIrAHINKHY KYJ1ali Ba Te3 y/14ail MyMKHH, YYHKH YJ1ap Ky/la Hxuam
Ba exrus. By acGobnap awoxcsempaap  pe6 aTananﬂJ‘OﬁbeKTuB JIIOKC-
MeTpJIapaH TalmKapH BH3yalb (CyObEKTHB) JIIOKCMETPIAp XaM MaBxyl.
Monoxpomaruk EpyrinKaarn (OTOMETPHS YUYH EPYRIMK yJiyaruy
Kypuamacu €pyFrIHKHH CHEKTPra axparyBuH CneKTpana acGo6 Guuaw
Gupra ywm6 wuuwiaxagu.{ XosHpri BakTaa (hoTO3/IeKTPHK CHEKTPO-
(horometparap KeHr KyJianuamMoxaa.By acGoGsnap ogam Ky3HHUHE HUITH-
POKHCH3 Yuuaiiap 016 GOpHIIra HMKOH 6epaaH.CrieKTpooToMeTpaap
Ounan muvtaranza (GorosneMenT €K (OTOKYNANTHPCHYHUHT CIEKTPAT
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cesTHpAHTHHH OllaM KY3WHHHT CESTHDIMK 5rpu qusHEMra KOPPEeKLHs-
JawHMHT  3apypaTH 6leMaH)1(P1:‘3TaJIOH Jlammnagary HAHTEHCHBJHKHHHD
cnekTpal TAKCHMOTHHH Ba HYDNAHHM KaGysn KHJCHYHHHT CNEKTPal
cearHpMMTHHH GWICaH XONJA STANOH Ba yyyama@rran Manoanap Tae-
cupna BYKYAra KEJIan GOTOTOKNapHH §iiyaG manGanapuuur EPYFIHK
oKHMUHH XHCOGNAG TONHII KHiiHH SMac.

EpyFaaK yauamiapiia SHr MyXuM ssement stajon ManGagup. O1a-
non MmaHGanap CupaTHIA MaxCyc uyrnanma jammajgap Hi/aTHIAAH.
MamakaTHMH3AA HIVIAG YHKapuiamuray CU-8-200Y uyFiaEma Jan-
nacu wWyJap XKyMIaCHIAHAHD, 6y sy kyfiumarniapiy AHIIATALH:
«EPYFIHK yIHall JAMIaCH, YYPIAaHAI Kyynauumu 8 g, HCTEBMON KYB-
patu 200 6m, KOnb6a YBHON LIMIIACHAAH (ynbTpabunaduia HypAaPHHH
yTKa3yBUH NIALIANAH) sicairany. Jlamna Tonacu jenta mak/Inid 63:,”3.
nu. AHHK JapaxanaHrai xonna Oy jiamna cnexTpHuur (agar KypH-
HaJuras COXacH YYYHTHMHA 3Mac, Ganku cnexTpmmmr yJbTpaduHapuia
Ba siKHH HHOPAKUSHI COXANAaPH yuyH XaM sTajon Man6a 63110 XH3MaT
KHJIHIIH MyMKHH. / >

-]
1V 606
HH!‘EPd)EPEHLlPUl BA JAHOPAKIIUSA

12- §: Epyromk ryaxuunapunn x§umur,
Cynepnosuunsi npuHuMnu. Hureptepenuust.
Korepentauk

Opatjary WapoHTAA TYPJIH HypJAHHm MaHGajapuiaH HypaHaér-
rai Ba GyioMiIap CHPTVIAPHAAH KalTadTraH Ba COYM/IASTraH UEKCH3 KTl
EpYFIHMK TYJAKHHJAapH (asoja GHp BakTha Tapkanand. TaxpuGajan
6unamusKH, (adofa TapKanaétraH Gapya 4YeKCH3 Kym HypJaHHWAAp .
¥3 Byanapuaa xyjaa Kyn MapTa upaimca xam 6up-6upaapHHHHT (pasosia
TapKalHlIJIapura XajJaKkur GepMaijuiap, uyHKH GH3ra KypHHAETraH
Gyiomaap yJap XaKHAard HHQOPMALHsSHU Ky3HMHAra V8 iryauaa bowka
EpyFRIMK HypJsiapu OujiaH Kynm MapTanal yupamrad €pyrauK HypJapH
KeJITHpaéTraH GYJIHIINFA KapaMali, Xeu KauoH GyauiuG, HOaHHK 6yaH0
KypuHMa#fH. Xap Oup €pYFIMK NMPOLECCHHMHT MyCTaKH/IJIHK Xapak-
Tepura sra GyJnmIkra cadab mWyKH, TypJad HypJaHHIIADHHHT SJEKTP
Ba MarHAT MaiJoH/Iapu €pPYyFIHK TapKasiadtraH Myxurra Gy MyXHTAA
GomKa 3/JIEKTPOMarHHUT HypJAHHLIIADU GOp €KH HYKIMrHra GOFJIHK
6yJiMarad XoJia TabCHp KHaanu. By Xon siHa myHH aHMIaTafuKH, Typ-
JIM 3JEKTPOMArHHUT TYJKHHJIAD BaKyyMAa TapKajiraHga XaM yJapHHHT
9JEKTP Ba MAarHAT Ma#IOHJAPUHHHT ¥3apo HyHaJMIIIAPH, Ky4/aHraH-
JINK KaTTaJluTH Ba GOLIKA XapaKTepHCTHKajapH Yysrapmaiau. By xo-
HYRUAM cynepnosuyus npuryuny 1e6 aranran. Cynepnosuyus npuryunu
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Jpurau 6ijrean 6apua xorrapda hasoda bup eaxmda bup Hewma saekmpo-
MaeHum myauraap maescyd 61ja2anoa yraprute INEKMp 6a MasHUum Mati-
JOHAGPU KYMAQHLAHAUKAGDU AA2e0pauk Kijuuaadu.

By siHa WwyHH aHrJIaTagHKH, MyXHTJa YTa€TraH EpYFIHK TYJIKHI-
Japy¥ TOMOHMJAH XOCHJ KHJIHHIAH JHIOJNb MOMEHT/IApH TalKH JIEKTD
MaIOH KyuJIAHTAHJAWCHTA TYFDH NDONOPUHOHAN, SABHH Jyyumuuwe
SAeKMp X0CCAAGPU HUSUKAL XApaKmepea seadup.

SEpyriux HyprauHmIapHHHHT §3apo  TabCHPJIAHHIINAA HKKHTA
6Mp XM/ YaCTOTalH TYJIKHHJIADHHHT KYIIHJHIIH alOXHAA axaMusTra
sra. By Xonja TYJKHHJIAPHHHT Gab3U JKoH/IapAa OUP-GHpJIapHHH Ky-
yafitupumy, 6ab3u KOHIapaa CyCalTHPHIIIAPH, IBHH UHMeppeperys
x00ucacu pyit Gepani. ByHzail Kymuanm HaTHXaJdapH TYJIKHH Npouec-
CHHHHT TaOHaTHra GOFIHK GyJMaraH yMyMHH KOHYHHsTra sra GyJiajmu.
Mynunr yuys GyHAail nmpouecciapHH TYLIYHTHPHIIZA OAaTia MeXaHH-
KaBHii MoJleJliapra MypoiKaaT KHJIMHaJH, Macajnad, CyB CHPTHHA TyJ-
KMHJAPHHHT TApPKAJWII NPONECCHHM AEMOHCTpAUus KWIHG Kypcari-
napit. 23- pacmia CyB CHPTHIA GHP XHJ jaBpra sra Gyuran nkkuta [,

23- pacwm,

Ba I, nyxraBuii ManGajapAan TapKanaérran TYJIKHHIAPHIAT KYIIHIHL
MaHsapacH cXeMmaTHK TacBHpJanraH. Kopa aiyiananap . TYJIKHHHHEHT K-
TapHIHLIIADHTA — CUYKKHIAPHIray TerHiin OYJu0, yJapHHHT ypTana-
PH «uyKypyanapra» Moc xenand. MKkana ManGafan TapkaaaéTrad Ty.-
KHHJIaDHHHT YYKKHIAPH MOC TYIUTaH KOH/IApAa TYJIKHHAADHHHT Kyya-
MUK pyit Gepanu. AKCHHYA, GUD TYIKHHHUHE UYKKHCH HKKHHYI TYJIKHH-
HUHT YyKypyacH GHJIaH MOC TyIITaH epJapia TYJIKHHIAPHUHT Cycaiinmu
Py 6epanu. BupnHuM X0/1a KYIUMIYBYH TYJKHHIAD «GUp XU (hasazay,
MKKHHYH XO0J1/1a 3¢a TYJKHHIAp «Kapama-Kapiu dasafa» Kyuniaamiap.
23- pacMpia TYJKHHJAp IorypaéTraH GyTyH CHPT afioXuia «ityaiaKya-
Japra» 6yaunand. Bup «iyiakuagan» Kyyaliran TYJKHHIap HOTypca,
GowKa «ifymaxyanap» Oyiinas orypajuran TyIKHHHAKT y3u iyK. Arap
Oynap €pyFIMK TYJKHHIApHLaH nGopar GyJjca, Kyuyairad TYJIKHHAAD
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eTH6 Kenu6 Koiiapaa €pyr HyJviap — uHmepghepenyuon noiscaiap
Ky3aTHIHG, MAKCHMYM épHTHATaHANKIAD OpACH/A 3Ca IOHM TIIHK KO-
POHFYJIHK Ky3aTwaran GyJapiH, YyHKH Y JKoiiJiapAa €pyrIHK TYaKHn-
JNapy_GHp-GHpIapuHH CyCAHTHPHO KOPOHFYJHK XOCHI GyJai.

Typan Xoanap yuyH TYIKHHIAPHHHT KVILHAHL CXeMack 24- pacmaa
KenTHpuiran. 24- @ pacmaa 6up xua (asagn S, pa S, TYIKHHAADHUAF
("bHH GUPHHMHT UYKKHCH HKKHHYUHCHHHHT YYKKHCHTA, YYKypYyacH HK-
KHHYHCHHUHT YyKypuyacHra Moc Kelaju) Kyumanmi kpearnaran. Ha-
THXKABMIl TYJIKIH AMIVIHTYAACH KYIIHIYBYH TYJIKHHIAP aMIJIHTYZAana-
PHHHHT HHFHHAMCHIA TEHT Gyagu. 24- 6 pacMia ywua ‘TYJIKHHIApHHET
Kapama-Kapuii (asajga KyMHIMII HaTHXKacH TacBHpJAHTaH (TyJKHH-
JAapaan GHPHHHHD UYKKHIApH HKKHHYHCHHHHT UyKypyajaapH Onjaw
yerMa-yer Tymagu). By epia TYJAKHHIADHHHD CYHHIIH PYil Gepajuu.
TYAKHHHUHT TapKagum HyHanTHwH Gyina6 onnuran macopa r Xaphn
Ounnad GeJrujaHran.

OHAH TYJKUHJIADHUHT KYMIMJIHIIHHH MaTeMaTHK HYKTau Hasapaan
Kapa6 unKaianK. ABBall 9HT COMNA XOIHU — YaCTOTANAPH GHP X, Te6-
panupnmiap Hymaammuy Xam Gup XWa Oyaran uH3HKAH KyTOnaHram
MOHOXPOMATHK TYJIKHHAAPHUHT KYUIHIHIINHE TaXJIHI KHIHO YHKaHIHK:
MatemaTnk XHCOGMaINIAPHH COANANIAIITHPHII MaKcaanaa TYJIKHHJAap
aMMUINTYAanapuHl Xam GHpail ne6 ¢apas KuaamH3. ¥ Xodjla HKKana
TYIKHH, KyfiHaary TeHrJamMa opKaiaH HjoaasaHaln:

E, = E, sin (ot — kry 4+ @),

E, = E,ysin (ot — kr, + ®,),

Gy epna ry Ba r,— Iy pa I, MauGanapiaH TYJKHHAADHUHT  KYLIMAHIIE

KyaaThaajurad Hyxtaraya 6yuran macodanap; ®; Ba @D, — Hypnannm
A 2

maxbanapijare GolwianrHy TeGpanuin (asanapi: R = Cynepriosu-

(12.1)

1ua NpiHuHnura Gunoan E HaTHKaBHil TeOPAHHLI KYUuJAHLAHINLH Tek-
JUHPAIAETral Te6pavHuIIap Ky4JIauranIHKJapAIHART  anre6pauk iiaFHH-
JMCHra TeHr, SILHU :

_k(’1+’2) ®1+®2]
530 amr o

ke (ro—ry) 0, — @, (]22)

2 T3 }

E = E, |- E;=2E,sin [mt
X cos{

rp— ry XaTTanuk HutephepeBUHsIAHYBYM TYJIKU HIAPHHAT ija apiu
ne6 atanani. ‘

(12.2) (opmynazarn GHPHHYN TPHTOHOMETPHK KynaiTysun E HHHF
BaKTra GOFJMKJIWIHHH aHHKJIOBUH Hponannp. By ndoganan marwxa-
BUH MaliIONHHHT KYWHJIYBYH MallOHJap yacToTacura TeHr GyJara
uacToTa GuiaH yarapHuiH, yHHHT (asacH sca macodara Ba MaHGanars
Gownanrny wapraapra 60raHK 6yJaH0, KVIuHAYBYH MaHGanap ¢asana-
PUHHHT ypTaya apu(METHK KHHMAaTHra TEHT -SKaHJHIH KYpHHALML
Mxxunyn xynafityBun BakTra Oorauk svac. IWlynunr yuym
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E“=2Eocos{k("2+’x)+ 0.—(1)._,} L (123
2

WHpHIaéTral HyKTaAars ‘;Mggu;

SHIM TYagunnanr 1 ¢ BT

Toiiunr pexropu OpKam X

RATTAMHKHN HATHXKAEBHN TYJIKUHHHHD Tei
TylacH JeG XHCOOMAl MYMKHH. Arap

yuyH KYBBAT aMIUIHTYJacHHH YMOB —
cedacax,

4cE}
3= LB° =22 o0 {’sz\—m+‘bx—“’=} (12.4)
2 .
ra sra Gynamns, |§>| Hi [ opkanu, i‘E% Hu J, opka/H Geruaacax,
4
(12.4) udona KyHuaar# Kypuuuira K:na)m:

I =2l,[1 + cos {k(ry—r;) 4 (@, — D). (12.5)
(12.5) dopmynagan myxum HaTHXanap xenu6 umkanu. Arap ®, 8a D
BaKTra OOFJMK O6YsMaca, yiapHUHP AD, , tapku Yarapmac KaTTa/HK
6Ynanu (xycycnit xomna Gy dapk Homra Temp 6ynanu), Dynaad Xon
103 Geprauia (12.5) dopmynana (asanap ¢apgu parra GORIHI 6y -

maiiau. Yeu AD Guian Genrumaimus, STBHU .
AD = k(r,—r)) + AD, ,. (128}
Arap . ' 5
Giaca (Oy epma p=0, 1, 2, 3, ...), y xomma cos AD =1 GYnant.

By Xosna HaTuKaBUH WHTEHCHBJIHMK Makcumym pa y 4/, ra TeHI. Arap
XyAAH Ly KHAMaTIapAa

AD'= 2p -+ 1)m (12.7)
6y/ica, MHTEHCHBAMK MHHHMYM GS'IJIa,u-H (I =0). ®azanap (papKHHHAL

,OpanuK KHAMamIapuja MHTEHCHBAWK O jax 4/, raua Gyuran OPalHK

KHiIMaATIapHU KalGyJs KHIaiu.

Hypnaunm MauGanapuaunr Gonuianrny dasanapu papkd O — D,
BaKTra GOF/IMK Oy/nMaran HypJaHMIIAPHHA Ky HaTHAKachia BaKIra
GOF/IHK GYJIMaraH HHTEHEHBIHK MAKCUMyMJIapH Ba MHHHMyMJ/Iapura ara

. 6ysiran 6apKapop &pyriuk uuTepdepenuuscH xocua Gyaanu. Lynnan
Kuau6, (12.5) cdopmysa untepdepenmus nojocanapuiaru HHTEHCHB-
JIUKHHHT TaKCHMOTHHH Gepaiu. Arap uHTep(depeHIHsIaHyBYH HKKHTA
€pYFIUK JacracH OHTTa épPYFIMK MaHGangaH YHKaéTraH GuTTa €pYyFIHK
JlacTachHian Xocun Gyarad Gyuaca, myHaail TypPEyH HHTEP(epeHIHOH
MaHsapa Kysartuaagu. (Epyrauk nacracuuu Gup Heyra EpyFrIHK Aacra-
Jlapura ax<paTii mMaxcyc Merojmap €pjJaMuia amaJjra OmHpuaani. By
XaKaa Oomka naparpagaapia TyXraaud yTamus.) XOCHI GyvIraH fac-
TaJapHU HHTEP(EepeHu s KysaruiaéIrad »Koija ydypauHira MaKOyp
Kununani. Epyrnuk nacranapu 6urra ManGanaH XOCHJ OyJIraHH yuyH,
nacranapunnr ®; — @, «Goumanruy» ¢asanap dapxu @; Ba @, (Pa-
BaJapHUHI BaKTra Kapab yaraphmu éKu y3rapMacaurHura 60maug oya-
Marai XoJla XamMmMa BaKT HOJITa TeHT 6)“!J1a11u.rL‘Zjap Oup Heua epyrauk
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mjaguraapu yaeapmac (asa apruea sea 6jjaca, y eaxmaa yaap kozeperm
myjakuraap 0e6 amanradu.

Bakm 6gjtiuna mypryr unmepgpepenyuon MaH3apanu ¢ aKam Kozeperm
épyrauk myakunsapueuna xocua Kuaq o0rady. JlekuH Oapua TaGuuit

o . 1
épyrank manGanapuia @y Ba @, dasanap ¥Kyja Karra — — TapTHOH-

JlarH yacToTa OMJaH XaOTHK y3rapHiuifiaH Hoopar Gy/raH JOMMHEH 6Y.-
MaraH cakpamuiapra jydop Gyau6 Typaau; 6y epiaa T — 3JeMeHrap
HypJiaruy (aToM, HOH, MOJIEKYJa Ba X. K.) YHFOHIaH XOJaTHHHHT yp-
Taya AABOMHHJIUrH. ByHHHT HaATHIKacHAA anoXuja HKKH MaHOAHHHT
®, — O, pasanapu papgu xam Baktra kapab @, Ba @, s1ap kabu yuap-
HHHT Y3rapuil Te3JHFPHra TEHr OYJ/raH Te3JHK OHJaH XaOTHK V3rapuo
Typani. MkkuTta 6up-6upura GOFMHK Gy/MaraH TaGHHH EpYFIMK MaH- .
GaapHAaH HypJiaHaéTraH éPYFIHK KYIIHITaHAa HHTeP(EePeHIHOH HYJI-
J1ap KysaTyBUHHMHL KYpHII MaliZOHKHAA Xy[IH YINaHIad Te3nuk Ounaai
cypuiand. ByHna mMakcumMymsap IOWM MHHMMyMJap OHJaH anMauik-
Haju Ba akcuHya. Hypaanumr Kabya Kuirguaap sca (kys, Gamowmerp,
TEPMO3JIEMEHT Ba X. K.) HHTep(epeHIMOH MaH3apa E€pHUTHJIraHJIHTH-
HUHT OyHzail TeaaMK GHaIaH ysrapa GODHIIMHH Kaiil KHIa oJaMaiiiH,
ynap Bakr Gyiikua ypTaya épHTHATAHJHKHH Xed KaHJaail MaKCHMyM Ba
MHAHEMYyMJIapcH3 KabyJa Kunaau. X akukarad xam, Oy xomana Mos {k (r, —
— ry) + (®; — ®,)} HuHr Bakr GyHHYa ypTaya KMHMaTH HOJrA TEHT
Ba (12.5) (opmynanan [ = 2/, Gynaanu, SbHH HKKaJla MaHGa HHTEH-
CUBIHKJAPHHHHT OIHH Kymuinimy 103 6epanu. llynnait xumuo,fsagm
6yiiuna fjseapmac ¢asa gapkuea sea bijanaearn, akcunda, oy gasa Gapku
xaomur mea yseapaduear Epyraur MaHbarapu MAKCUMYA 6a MUHUMYAL
épumuaneansuKapy aAMaurub Keraduean MYpryn EpYrauk urmepce-
peryusicurw 6epa oamatiou.

Byndaa épyrauk manbarapu Hokoeepenm manbarap 0e6 amairadu.
Hcranran HKKH MyCTakul €pYFIHK MaHGalap¥ HOKOFEPeHTHHp, mIy-
HHHT yYyH yJap HypPJaHHIJIADHHHHT KYIIHIHIHE KYPHHYBYAH MaKCH-
MyM Ba MHHHMYM €DHTHJTAHJIHKJIapra ora Gy/araH HHTEp(EepeHuusHu
GepMariu.

Korepent épyrnuk gacrajapn Kywmiaranaa Ar fijn dapgura Gor-
JIMK X0JiJ1a 103ara Kejaiuran HuTephepeHIiHon MAKCHMYM Ba MHHHMYM-
Jiap XOCHJT GYJIHUI INAPTHHH Tonaiiuk., Makcumymiap

k(ry—ry) = 2pm (12.8)

Gyarania xocun Gymanu (12,5 opwysara x.), 6y epia p =0, 1, 2, 3
(@, — D, = 0). Byvuau k= —: HH Hasapja TyTHO,

Ar =r,—r; = pA (12.9)

HHU XOCHJI KHJIAMH3, BHY OUpUHIL 60 UKKUKYU HYPAAPHUHS Manbaiap-
dan kysamuw Hyxmacueawa mean dyrrapu Gapku Oymys MyaAKuK co-
Huea (Apum myaguHrure acypm coruea) mee.
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Epyrani 'Mmumymnapu

5 k(fz‘- ry) =(2p_i_ Dy, - » (‘2.10)
et

Ar = (2p + 1)% (12.11)

yuapTy OaXKaPHILaH Koliapna Xxocun 6Ymany, sbuu iifa GapkiL APUM
AKURAUR2 MOK COHUa meHe Gijaady ]

Ar KaTTalliK Kauua Karra 6§amacu, (
Gy KaTTaTuKHN Yeknamaim. Wynunr yy

uu Heranrad Hya dapgupa XaM KysaTHul MYMKHH 6§"fﬂa5epam{ ned
jitnat MYMKHH. Bx}pumg YHAait oMac. Ar #{.1 papKu OpTHILHA GuiaH HH-
TephepeHUHAHHHT KYDHUHUINK acTa-ceKin éMOHJIHu_}H6 Gopany Ba uHTep-
deperIIOH Man3apa Gopa-Gopa Gytymnait fiyKonagu. Dymunr catabu
iy HAAKH, Peall €pYFNHK ManGanapu (12.9) sa (12.11) dopmyaanapHiHT
ycGoTuna Gapas KHAUHMAHHAEK HIeas MOHOXDOMATHK HYpJaHHiLIapHH
Gepmaiiny, OaTKH Xap JoHM (akaT KBasHMOHOXPOMATHK TH/IKHHIAP
TapKaTaal, YJaap XaTTo SHT AXWH MOHOXPOMATHKJIHKKA 3ra Gyarania
xam MabJIyM CTEKTPa/ KeHTJIHKKA 3Ta GyJiafu («cnekTpas yH3uKIapuir
genranriy 280 =2.2x8v 6y.us, Gynaa v — EpyrIHK TeGpaHuLIapil
yacrorach). Vliean MoHoXpomaTuk WypraHuiTapiaH KBa3HMOHOXPOMA:
Tuk (aBHN, 200 Kenraukka ara Gyviran) Hypaapra yrau y4yH aBBal
(12.5) dopmymanu Gourkaya kypuHmmra KeaTapamus. EpyFIHE AacTas
niapi GHTTa MaHGalaH XOCHI Kunuuram ne6 xuco6nad (@3 — ®, = 0)

Bay="r1— " Geary KUPUTHG, (12.5) hopmy.iann Kyitnaari K pUHHLL-
712 €3aMH3:

12.9) Ba (12.11) dpopmyJianap
YH HHTepdepeHIHoH MaH3apa:

I'=2I,[1 4 cos (ky)}. : . (12.12)

2 S
k= ——T)« '1165 omiG, (12.12) mm kocuuycnap dopwyaach GyiHsd
YarapTapuo,
I=4]0c052"_?"_ (12.13)
c

ra sra Gysnamu3. DHAH 6H3 KymmayByw HyplaHumapai 28y cneKTpas
KeH[VIHKKa 3ra 6y/IraH KBa3HMOHOXpPOMAaTHK HYPUIaHHII ne6 papas Ki-
jgamu3. Y XoJJa KaTta SIKHHIamum GHJIaH MOHOXPOMAaTHK ne6 Kaby.t
KHIUHALH MYMKHH 6§/IraH KBa3HMOHOXPOMATHK HYypJaHHLUIHHHE HEK-

CH3 KHYHMK CMeKTpan coxacu yuyH (12.12) ¢opmysia KyHHAArH KypH-
- nuuAa  €3umafu: i

dl = 2(110[ I+ COS(QI?Y”')], (12.14)

=

Gy epra dl — Gepusirah - KBa3MMOHOXPOMATHK - HYPJIaHHII CHIEKTPHHHHE
yHUa KatTa Gy/IMaraH (YeKCH3 KWUYMK) KHCMH HHTEHCHBJHIH, oy ¢op-
mynajard dl, sca KyHujarura. TeHr:

dly = Ldv, _ (12.15)
GyHEa dv — CNEKTPHHHD YeKCH3 KHYUK HHTepBaiH. .
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1, Ba dv 'KaTTaJMKJapHAHr Mab-

BoCuHH 25- pacMra KapaG TYUIYHHO

oJHI MymkuH. By pacmza KBasHMO-
HOXPOMATHK ~ HypJaHHII  (CreKTpa

unsHK) ma [ (v) HBTEHCHBJAHKHHHT

v, 4Yacrotajia MakCHMyMH Gyarat
TaKcHMoTH  TacBip.ianrad. ChexTpai Iy
YHBHKHAHD WHTEHCHBIHK fPHM KHIl- :
MaTHfard KeHrJMrd 28v ra  TeHr.
By rakcuMorhu Ganmawpmury /, Ba aVjdv o J
acocH 26v ra TeHr GyaraH TYrpi T b
TYprOypuyaK 1031 OHJIaH a/JMallTHpa- Yin

MU3  (anmpakcuMmanusiaivus), Gy

TYPTOYPUAKHHHT HMHTErpaj HHTEHCHB- 25- picy.

aurd [ (v) TaKeHMOT Kanjai HypJa-

npnn Gepea, XyAAH IyHAaid Hypia-

ummAn  Oepand. DBy  annpakcumaldsi XOAHCANAPHMHT  (hu3uKaBiili
MOXHSITHHIL Varapripvaras Xo/ja BasapHii aHaqu3HH aHua cojjanai-
Tupamny. Bepuiran CrekTpan dH3nKHIHT CNEKTPHHHT 6apya coxacu GViniua
TyaK natencHpmirnun tonum yuyn (12.14) ndojann yactora 6Viinua
nnrerpannam kepak. dfy, uu (12.15) naru uhonacu GHIAH" aAMITHEPHE,
TYNK UHTEHCHBINK YUYH

SSONRRN

s B HE S
[.7;

RSARNSSE SN
pe——

Vin -} &
I=29I, '"3”[1,,‘ COS(E"—W)] dv (12.16)

Vi — OV O
ra sra 6Vaamus. By ndoznann unterpannad, -
I =4I, v Slm {sinm (v, - 6v) — sin 22 (v;, — &v) } (12.17)
- iy c ) c

HH XOCHJl Kujdamn3. YHYa MypakkaG GyJMaran ysraprupaiuniapia
KelinH

' . (2ny
sin |[— &v
I =41, 6v{1 -} ( £ ) cos (hvv”‘) (12.18)
ko) fucdl C

XoCHa 6Yauu. )
10 =21, 6v. (12.19) -

KaTTanuk GUTTa €pYRJMK AacTacH onuG Yrran TYUMK KyBBaTHH Gepajd.
Jenax, vkxknta pacra Gepanurad (12.18) xysear: :

sin (2—? 6\')

2
?ﬁv 2

1= 21041 + cos (?—“—Y v,,,) (12.20)

W.



o e

ra Tenr GV¥aaam. Arap

My o n (12.21)
6y7ca, y BakTia ‘ k |
iny

sin ¥
c

v
=1

2my
BLY

Gnamn ma (12.20) go e
g a (12, PMyJia Hhean MOHOXpOMATHK HypJaHHII
YPHHIH Gyuran (12.13) dopmy.a KYPHHHIIMra KeJiaiH:

I =4]° coszi—? Vs (12'22.)
(12.21) maprun '
Wy &=L ' (12.23)

v v At .

KYPUHHIUNA KaiiTa 83umr MyMKuH, Gynfa Al — épyriHK HypJIaHHIIA
HHHT Y01 dapkuun 1orypn6 yTam BakTH. (12.23) wapTHE XaM
e 12.23)
v 20v (
KypUHULILA E3uW MYMKHH.
VY KaHyaJIHK KHYHK 6y~
ca, aHHK HHTephepeHIHsI
XOCHJT Gyuumu y4yH KYIH:
SPeSTesiT—  JIYBUM GpYRJHMK jacranapi-
HHHr 20V cnekTp KeHrJHrH
IIyHya Karta OYJHIIA MYM-
KkuH. y - 0 1a 98v -~ co 0y~
A Jiajau, S’bHH iy (hapkd HoJra
AKHH OyJrania, Xarro Ty-
@ =270y % | pam cnektpra ora Oyurad
¢ EpyrJIHK JlacTaniaph xam aHHK
HHTep(epeHHs Gepulln MyM-
KHH. .
I 22)?'1:@“;1 (12.20) muHr rpagurm 26- pacmma Gepuarad. By epaa
< - o .
s 2 27»11 82; Tes-Tes TakpopauyBuH MakCHMyM B MHRHMYM-
J1ap MHTEp(ePeHUMOH #yanap Gyiiiua MHTEHCUBINK TAKCHMOTHHH Xa-
paKTepiaiiu. By MakcumMym pa MHHHMYMJIap yuJapHHH GHDJIAIITHDYBYH

sin fi o o 6
3 HH3HK (YpoBUHCH) i (hapKUHEHTr opTa -GOPHILH GHJIAH MaKCHMYM

7re

26- pacw.

L4 MMHHMYMJID HHTEHCHBIMKJIADH AT 1 PaBLIAHIMKHUHT (KOHTPACT) KaHYa-
JHMK YsrapuumMuu Kypcatagw, Myy dapku xauuanuk Karra 6yJca, Mak-
CAMYMJap GasaujJiMrd Ba MHHEMyMJap YyKYDJAHPH LIYHYATHK KHYAK

s
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Gynanu. Bomava aiitranna, MHTEpepPeHUMOH JiyJiap KOHTpAacTH Gop-
raH capi eMonJamu6 Gopaiu. P = m Gyuranja MaKCHMyM/IapJiark n;x-
TEHCHBJUK MHHHMYMJApIard HHTEHCHBJIHKKA TeHr GyJiapu (/= 20°),
B MHTep(epeniuon Hyiap AYKOIHO, aHa Iy HHTEHCHBIHK Guan
GHp TeKHC EpHTHIraH MaHsapa XocHs Gymaad. ff = 7 mapr, sibHH

20 s — (12.24)
M : :
wapT nurepepeHIMAHARL BYXKYJra Keuiu YerapasHi = MapTH XHco-
nanaan, TYrpu, sand) MHTepBepeHLHOH Ioj0Canap 7y OpTraH capi si-
THAAH maifo GVmafw, JIeKMH yJnap 2Kyjga Xupa OyJanu.
(12.24) mynocaGataau

>
3

hm _ ¥ (12.25)
}" A'Ill

xocun Gyuiagu. Jlekus -~ =N  GYum6, _y derapaBuii XOaHH Geri-

no

n o .
JIOBUM Y1 (papkura KOMVIAMIraH TYJIKWH Y3YHJIHTHHUHT COHHHH OHJ-
aupanu. Hdemax, (12.25) maprau

Ko, 12.2
200 N , ( 6)
Kypunnmia é3um MymMmxus. lynpalt Kuan6, TYJAKHH ySyHJIHKIApHAA
uopananran yerapapui Hys GapkH KBa3MUMOHOXPOMATHK HYypJIaHHIil-
HHHI MaKCHMYMHIa TYFPH KeJAraH TYJKHH Y3YHIHTHHHHT Oy HypJIaHHII-
HUHL CeKTpasl KeHIVIMrura OyJIHHraHHra TeHr 6yarad iy dhapku xu-
cobnanagu. by #yur apku roeepenmaurc ysynaiueu ne6 ataaraH. Y HH-
Tep(epeHIHAIaHyBYH TYJIKHHIAD TH3MACHHHHL

l=y=ct : (12.27)

MyHOocabar Cu/aH aHMKJaHAAWTAaH Y3YHJIMPMHH OWIAMpajgu, OyHaaru
T — Manbajan xypianaéTral TYJKHHIap TH3MACUHUHI— HYDJIaHHI (a-
34CHHHHT Xeu KaHJai ranaéHJaHHII COAMP OYJ/IHIITA yJArypMmaiinrau
BaKTHHHI AaBOMHMHJIHIH. Jlemaxk, Hys ¢apku opTa GOpaéTraH BaKTharu
EpPYFINK NaCTaCHHHHT HHTEP(QEPEHIHsT XOCHJA KHIIHII KOOHIHATH EKu
OoiwKaya aiiTrana, yHUHI KOTePEHTVIHTH MaHGajaH TapKanaéTran Fa-
JIaH/IanMaral TYJIKHHIAp TH3MACHHHHT Y3YHJIHTH KaHYa KaTTa, SbHU
AactaHuHr (pasa ysrapuuiira Jiyy KeamaraH 6apya KHCMHHHHT y3yH-
JIATH KaH4a Karra 6yJca, uynua 1oKopu 6ymaan. By ysyniuuk aiinnkca
Korepent épyr/uK (KBaHT) reHepaTopJ/iapHia — Jasepiapia Karra 6y-
JIO, yJapja yH MHUHIVIA0, 03 MHHIJIA0 KHJIOMETPra eTHIIH MyMKHH,
XO/IOYKH SHT AXIIN TaGuMi MaHGanapAa y 3 4 JaH OpTMaiii.

13- §. Cynepnosuuusi npHHUMNMHHHT Oy3HAMIINH —
YM3MKJIU OyaMaraH €pyriHK npouecciapu

XX acpuuur 60- iimmtapuna Jiasepjiap (pH3HKACHHHHD TypHIIal
PHBOKVIAH NN GHJIAH YHSHKJIH OYJIMaran ONTHKA XaM HHTEHCHB -TapaK-
KHil 972 Gowntan. JlasepaapHunr JKyja KaTTa OHHil KyBBatra ara Oyi-
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an epVFIHK HMIIyJ
f-‘;l:ufzhra nmlccl)r}]x) rézmm" BYIKYAra Kearnpuu yyunr anasa PUEOMC
}Ia KAJAGTTAH MYXHT, pﬂ”’, HYHKH Gynpaiy KyuJIu @pyrJaHuK OKHMIAPH
.)3p6é ~anu . lmil' Ad CYNePHOSHINS NpuHyunupan KecKHH YeTIaHnLl
103 OEp B E CHCHB YH3HKJIH GyiiMaray nponecciap pHBOKIAHA Gol-
nafian. Byaa % J '
hf;iu na?\xoéfx 6‘1;;;,? S:p KaTopia unsnky 6)"/mxara|-l1) :E(p(pex(map KYAd
s yJAaluran Maxcyc xpucrana YmymaH 0Ji-
ranaa OYJapHHHT XammacH o p ApaTHILH. y

: UsuKaw Gax ¢ arajrai
AHCH XY MyXHM COXaHHHT BYIKyara Kém:&e:rl; g,q”xrgti:gnilelé
0 « J1H J Fl e

XatT0 O, - K
1'n-re};c»mnuﬁ?&aa;:\,K ATTa KYBBATINM Epyrank vanGanap Oepamiratt
JAAaHTal lmnc?ﬁb (lg\‘:‘é':x“‘“r KYTGnanyByaninry, ssii yia HHAYX
. DO Japu u = e
GyiicyHaan: : PHHUHT Naiifo 6Ynuy, unankin KOHYHTa

p = ok, (13.1)
(jgmz;z,ll,a \1(’))\;4:\10:161{”2“1“Hr E ?’aﬁ NOH ToMOHMzaH Xocuad KH JIMBTAH
AUNoJbL MO TH; O ——MOJIEKYJJaHUHT 1&YT5-’la!lqua}1an< (K‘ymnamlm

]-:‘:.)'ﬂl‘xp‘:llIHCHT"T. % KaTTamiK MYXHTHHHHT & ausjeKTpuk CHHTAHPYBIAH- .
JdrA OHJIAH KYHHJArd MYHOCAataT OpKanM GornauraH:

e =1 4naN, - (13.2)

GyHjaaru i — CHHIMpHII Kypcarkuuu; N — 1 ¢cy® paru MoJiex y1anap
CoMH, €= N> OYJraHu yuyH

n2 =1 daaN (13.3)

6ynapu. Myxutaa umsugis 6Yamaran sgextiap mapxys 6yiranid,
ABHH 0 KaTTanuk E Maillon Kyujauramimrara Gorauy Gyaraiid, CHHS
JUIPHII KYPCATKHYM XaM MailIoN KyuJaHTaHAurHHAHT (YHKUAACH oy-
JAIM Ba MyXHTAA YHra TYMIAETraH €pyFIHK YaCTOTACHHHHL y3rapHuiura 5a
X. K. Jlapra onuG KeJyBYH FOST MYPakka® mnpoueccnap naiigo GYaAH.
Arap

3 o =ay - o'E, (13.4)

ne6 (papa3 KHJCAK, YV X0lAa MyxHTAA BYRyAra KeJjrad JAUnoNb Mo-
mMenTaap .
p=0aE =o,E 4 o’E? (13.5)

¢opmyna OuJaH aHHKIAHALH. Byunaii Myxuraa MKKHTA TYJKUWH Tap-
xanaérran GyJcun. Y.apuu 6u3 (Gepuaran HyKTaja) SHI® COALA KYypu-
Hila Ky#sjarnga €36 osnamus:

E; =.Ey, sinwyl,

E, = Eg,sin oy, (13.6)

Hamioxkasiii  MailIOHHHHD  TanCHpH  GHPHHUM SKHHAANMIIAA Tk
STYBUNAAPHUHT JIHFHHANCH TaLCHPITa Tenr Je6 (papa3d KuIAMIHEK, SBH

E —iE, +Ey.



VY BagTha MaifoH - TALCUPHIA BYACYAra KenaérraH JHMONb  MOMeHTH

YUYyH

p =0y E - o/E* = o, Eyy sinw,f + ag By, Sinwof -+ o' Eyy* sin® o, -
40! Eg?sin® ot - 20" £y Eyy Sin oyf sin o, (13.8}

ra sra Gynavu3. Arap Oy u]poiaHH omataari TPHIOHOMETPHK KOMH1a-
Japra acocliaHuG ysrapTHpCax,

p= %/(Egl-}- EZ,) - oty (Epy sin co.,l ~+ Egy sin w,f) — % (£3, cos 20t 4~

+ E3, cos 2w, 1) - o Egy Eyy €08 (0 — 0p)f —

—a/ Fo Egy €0s (0, + 0,)f " (13.9)
xocun Gynamu. (13.9) ndoganan KypHAHIIHYAE, YHIHKIH OyJMarad on-
THKafa MyXWTra TymaérraH épYFIHKAaDHHHT w; Ba ®©, YacToTami
TYNKHHAaPHAAH TalKaph HKKHIaHTaH 20, Ba 20, YaCTOTalH TYJIKHH-
Jiap (rapmonHKajap) naiio 6ysnanH, WyHHHTAEK, O; — ©, YacToTanap
aiitupmacn Ba ©; -+ @, yacToTanap HHFMHJHCHIA TeHr OyJraH yacto-
Tajiapra sra Gyuras TYJAKUHIAp XaM naino 6ynanu. Bynnaii sddextaap
(axar Tywaérran TYJIKHHIADHHHT MaiOHIAPH XKyAa Kyuan Gyaranaa
Ce3HIapaH HHTEHCHBANK Gu/1aH BYXKyAra KeJaid, pYFIHKHHHT opart-
Jlarn HHTeHCHBJIHKJIApHAa yJaap Jedapsu ceduamaian. Kyumum mafigon-
Jnapna 6y sddexTaapHHHT XaMMacH JKyJa KarTa HHTEHCHBAHK GHIAH 103
Gepanu. By BaTaa Xeu xanpail cynepnosuiusi IpHHIHNH XaKHAA rai
Gy XaM MyMKHH 3Mac. AKCHHYa, Xap OHp TYJKHH GHD TOMOHHa
YHBHK/IM OY/IMaran MyxHT OHJIaH TabCHPJaHHIIH XHCOOHTa (6 yacToTa-
HHHT HKKHJIaHALEra 01016 KeslafH), HKKHIYH TOMOHAAH TYJIKHH/IapHULIT
GHpranixia MyxuT OH/1aH TabCHPJIAIIHIN XHCOOHTa (HHFUHIH Ba aiiup-
Ma yacrorajgapra sra OyJiran TYJAKHHJIAPHHHT Nadfo GyaHwHra onud
KenagH) xap OHp TY/IKHHAA KywId Oy3HJHLIIAD 103ara Kejaju.

By epsia wynn TabkuA1a6 YTHII T03MMKH, Y3rapran yacroranu Gap-
Ya KOMIMOHEHTAMaPHUHT peasl 03ara KeJquiln yuyH 6ab3u, Mypakka6ai-
ri cababnwn Oy epaa Gaén KHIHHEMaUAAral, KYmEMYa WAPOUTIAPHY Ha-
3apja TYTHW Kepak.

14- §. Mkxu wypau untepiepeHuys Ba yHM amaiara Owmpiu
meTofnapu: PpeHens Kysryaapd, Ounpuama, Oumamuza

Epyrnuk uHTepdepenuusacH Xocui KuMMWHHHC Gy naparpagna
KypuO yTuaaJuraH MeTOAJIapH, acocad, HHTepepeHIUHs HasapusCcH-
HU TYWYHTHPHIIJAA MYXHM axaMHATra sra. AManja sca KeHuHri
naparpadnapia GaGH STHIAJAMTaH KypHIManap Ba MeTojuap Kydi-
JaHunafd. VIKKd €pyriuk JacTacHHUHT HHTep(epeHumsicu 6yituua
yTKasunanuran TaxpuGanu PpeHenb EPYFIHKHA HKKHTa KySrymas
Kafitapuun GuaH JKyJa aHHMK Ba TYIIYHapJH XOJJa amaJra Oumup-
rag spu. By rtaxpnGa katra TapEXu#i axamMHATra 3ra, YyHKH ¥
EPYFNHKHHHT TYJKHH HasapHsCH TYFPH 3KAHJIHTHHH HIOHAPJN
paBumaa - HcOOT KHJaraH TaxkpHOanapnan OupH G6yJaH. Dpexens
TaxpubacHHHHT cxemacH 27- pacMpa-KypcaruaraH. Epyrink yTkas-
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Maiijiuran  Ko6HKKa ‘YpHaTHI-
ran i épyrank ManGauiaH THp-
KHI OpKAJIM UnKaETran EpYRIMK
1, 2, 3 GinnyBuy EpPYFIMK Hac-
TacH  cudarizia UKKuTa  GHp-
Gupnapu Guman 180° nam xy-
Ja xaMm Kam (apyK KHIajguran
yrmac OypydK XOCHJI KHIITaH
Sp,; Ba Sp, sccH Kysrynaapra
rTymagd. Epyrauk  KysryJaap-
jamn 17,2" (Spy kysrynan) Ba2’,
3’ (Sp, KysrynaH) MKKH jacra
6yan6 Kaiitanu. [acranap 3
sKkpaHHUHT MN coxacupa Gup-
GupJsiapu OHJIAH YCTMa-yCT Ty-
wanu (kymuaanu). By epna
yJaap y3apo HHTep(epeHmus-
JaHub,  y3apo  aJMauHHHG
KeJqyBYM MaKCHMYM Ba MHHH-
MyM éDHUTHIraHIHKIApAaH HEO-
pat OyJsran HHTephepeHIHOH
‘ MaH3apaHH BYKYAra KeJITH-
! : panH.
Fipgc, “Sp"1 Ba Sp, Kyarynappau
KaHTaéTran HKKala EpyriuK
AdcTacHHu XaM i MaHGaHUHT Sp, Ba Sp, KyaryJlapiard MaBXyM TacBHp-
“iapu XucoOJjaHrau i; Ba i, MaBXyM MaHGaiapJaH YHKMOKZA He6 XHCOG-
Jiaw MymxuH. FIkkana Hyp Gurra éPYFIMK JacTacHAaH XOCHJ Gyaranu
€a0207H, yaap KorepeHTaup. Yaapuuur @;—O, Goumranruy (asanap
C ¥ HOJITA TeHT Jie6 Xxucobmanumy MyMKHH. IIIyHHHT yuyH Xam HHTED-
JEPEHOHOH MaHsapajaru €pyFlAHK WHTEHCHBJIHTHHH TONHWIAA dakar
Tz — 7y #ya dapgura Gornug Gyaran ¢pasanap (papKHHH XHCOOra oM
Aozam. By xon 12- § na xypu6 yruaran Ba (12.20) ¢opmyaara oau6 ke-
AYEYM AKKH LY D HHTepgepeHusicH HagapHsicHra TaMOMMHIa MOC KeJTa.
Y epjia Guz Yma  opmydsanan  oiianasamMus, GYHHHT Y4yH appan

Yy MHE D, Gusiall anMaumrrupné  yud  Gomkava K PUHEIIAA é3amus, y
AON 1A

p o T 2m gy

. ) (14.1)
20y . 20y
m x’"' (14'2)

PEANAMEMIN pasapia TyTno, Kyiinjgarnra sra GyJamMus:
sin (21}.\‘ OA )
Al ony .
/ 2191 -1 T €08 (1\) 14.3
- "_‘.\‘ OA m | ( )
At‘l

4



6y epaa A, — KBa3MMOHOXPOMATHK HYPJIAHHII COEKTPHAArH MaKCHMYyMra
TYFPH KeJraH TYVIKUH Y3YHIHPH.
(14.3) dopvyna (12.12) ra yxmawnup. By epia dapx uynzaxs,

sin - o
(14.3) opmysaga KpafpaT KapcHardH KOCHHYC OJAHAA Tﬁ Kynaii-

TYBUH TYPHOAH. ¥ y = ry— ry Wy (papKH OPTHIUH GHJIaH HHTep(e-
DEHIHOH [i§ynap paBmaHJMrH KaHJail Yarapummuan xjpcarapd. Hly-

HHHTJIEK, 12_§ na ﬁ_>0 637'”(:3, ’\)—ro EKH 26%%"0: JeMak, %%l

Gy JIMLIHra SPMILHLI, Mymmm.rmru kypcaruarad sau. Dynu awTHGOpra
onunca, (14.3) ¢opmyana

i 210[ 1 + cos 2—”"] (14.4)
.
KYDHHHIIrA KeJaju 6KH HXYaMmJIalmTHPCaK,

[ = 41 cos? ("—V) (14.5)
A ;
Gymanu. [lemax, iy hapKyu KHYMK Gyarania XarTto KBasHMOHOXPOMATHK
HypJIaHUINIAD XaM Hieal MOHOXPOMATHK HypJIaHHUIJA ¥PHHIM GyJran
(14.4) pa (14.5) dopmymnanap épiamujia aHHKJIaHAAUTaH HHTEphepeH-
nusHE Gepaau. Ppenenb Kysrysnapd GuaH yTKasHIraH TaXKpuHOamaru
unTephepeHunoH ityunap (14.3), (14.4), (14.5) hopmysanap Guias Tyia
uponananazy. Wy Gpapxu kuunk y = A, 6ysran Bagtaa (14.5) gopmy-
Jagn Gemasionl Kysutam MyMKHH. Myn dapku karta p>> An 6yaranna,
(14.3) dopmynanan GoifanaHHmI JIO3HM. :
dpenenib Kyarynapn Gulan yTKasuaran TaxpHOana KysaTHul ofaTia
11y papKu MHHUMAI GyJirania oK €pyrmHKia onu6 Gopuiagu. Murep-
(pepeHuON MaH3apAHUHT MapKasu yuyH (14.5) GopMyunanan (oiinana-
Huw Mymkui. Bynna A, cudaruna Busyan KysaTdmina oiaM Ky3HHHHD
KYPHLI STPH YH3HFHIArH MAKCHMYMIa MOC KeJITaH TYVIKHH y3YHJIHT HHH,
sabHE A = 0,55 sra Hu omum MymkuH. OK EpYRJIHKAA ONHG Gopuiran
KysaTHIUra HHCOAaTaH KBa3HMOHOXPOMATHK EDYFIMKAA Ky3aTHIl aHya
KyJIaiIHrH TYPran rar Ba HypIaHHIHAHD 200 CIeKTpal KeHrJury KaH-
Ya KHCKA Oyiica, MHTEpP(EpPeHIHOH MaH3apa LIy HYajHK aHuK Gynanu.
(14.5) dopmymanan mMabaym Gyammuya, MaKCHMyMmJIap iy hapku

Y = ph,, (14.6)

Gyaranja KysaTHJIALIL, By epma p=0, 1, 2, ...
Munuvymnap sca iy gapgu

=\(2p=F l)% (14.7)

Gysranna xysaruianu. By epra xam p = 0,12, . , .

Kypunaérran XozucanuHr (bMSHKABHE TOMOHH XaKguna GupMyHYa
Garadenapox Tyxranub yraitiuk. (14.6) Gopmynama p = 0 6yuca, iy
¢apxu y = 0 6ynanu. By Xonza purHaranauk MaKCHMyM, SBHH. HH-
TepPEPEHLIION MaH3apasa MakCHMyM GYJHmH Kepax. By nomuuun Max-
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enMyM G¥aamn. Y nnrepdepenmmon MaH3apaHHHT MapKasui KHCMHIA
TYPAMN. YHUHT HKKana TOMOHH/Ia HKKHTA MHHHMYM JKOMHJIaIaiH. }Q‘?P'
Jart KEWHH HKKHTa GHpuHun MakcHMyM Kesiazn Ba X. K. Mapkasnii i#y.-
JINE HKKATa TOMONUAA jxoiinaluTal nHTephepeHIIHOH HY11ap KaTopy-
Aarit LYJIAPHIHT HOMepuHH anuk1a6 GepyBuM COH HHTEp(epeHuus
72pTHOH 1e6 aTanany. (14.6) map} HHTep(epeHIHs] MaKCHMyMHHHRD
waptit, (14.7) wapr sca nreppepenuns mufmMyMuHERr WAPTH 166
- aTanajn. ;
Y=T7y—ry iyn dapkumn 27: pacwja KenTHpHJIraH uHsManaf Xi-
€06.1a6 TONHI  MymKwy, ry >, Gyarawd yuyn y=r; —7rp> 0. A
MYKTA THTepQepeHiMoN Mawsapanmnr mapkasnra Termuu. Dymia
T2 =nD,-i Epyrunk vangaugan xyarysapuuHr KecwiraH epurada
Oyarad macoda iC = r,, Sp, Ba Sp, K¥arysapuunr Gup-GpJapura HHC-
Gatal GYPHJIMII  Gypuyary @ ra TeHr. i, pa i, MaBxym MaHGasapiaH
[eqacTrai HyIApHRET  KYsrynapuumr kechmran epiapiAard S
Gypuaru 2¢ ra TeHr. A’C “macopaun / opkanu Gearuaaimius; C =
= i,C HUl r, OPKAMM  Genrunaiimus; i, =~ 2¢r, Ae6 ONaMH3. HuTtep
(pepeniion mMawsapanuur A4/ Mapkasunas yHuHr uxruépnii A HyKTacu-
raia Gyaran macofany x opkami Gearuaaiivuz; i, Karranuk Al
paAMyCIn &inup, nemax, i,D | AD pa i,D | Aiy. KaTTa aHHK/MK GHJIaH
au'mm. MYMKUHKH, {,D) | AB, y J\;o.'m::f i, L A’B 6ynaiH. U{yHHHl‘
YV LD yuGypuak * ABA’ yaGypuaxka yxwau. Jemas, kyiinaarn
NPONOPUASIHE E3HIT MyMKHE:

i gL AN A (14.8)

ivia, AB ~A'B _A'B
WD =r—r, =7, i)y = 2, A'B=CB- A'C~ry}| 6yaram ysyn

A = (14.8")
2 re+1
ra sra 6yuamua, 6ynaan
y— 2@ (14.9)
I+ ry

(14.9) dopmynanaru r,, @, x Ba ! kKarramHkJapHu GeBOCHTA Yuiyaur
MYMEHH. Tlemak, Hypnapuunr y iya° dapu  §uadam HaTHXKanapaan
X1co61a6 Tonunaau. Kya- ¢apkunn pa unrepepeHudoH HyJnap opa-
cijlarH MacohaHu GHJIraH XO0JIa, TYWAETraH HypJaHHLI 'rargcnmozlmnﬂr
MAKCHMYMHra MOC KeJraH €pyrIMK TYJIKHHE Y3YHIHTHHH Xyiujard
Qopmyna GViinua apuKIaur MyMKUH:

v =1 (1410

“TPuxun ysymnury A ra tenr Gjaranm mjeaJ MOHOXPOMATHK Hypaap
YUYH KYHHAArUHH G3ULI MYMKUH:

it : (14.107)
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(14.10) Ba (14.10") dopmynanapian A yarapuws GHJIaH X KaTTanui
XaM yHra IpONOpUMOHa/ y3rapuurd Keau6 unkaau. [lemax, Ppeueio
KY3ryJiapH HWTHPOK 3TraH KypHIMaHH MOHOXPOMATHK Oy/iMarad epyr-
JIHK GUIaH EPHTHIrAHAa TYPJH TYJIKHH Y3YHJHCHAArH TYJAKHIIAD €pH-
THATAHJIHK MaKCHMYMJapHHH TYPJH HyKTajlapia XOCH/ KHJIaiu: HH-
TepepeHIHOH MaH3apaja CHEKTPHHHT KH3HJI KHCMH KyKuur OhHagma
KHCMIra Hiuc6aTan MapKasjaH y30KpoK/aa xoitnamran 6yaani. Ok épyr-
JIHKAa HuTepepeHuHoH MaH3apa TypJaH paHrjapra OysJraH GyJiaiu.
Bymnjga Mapkasjan yerra ysokjaumraH capi nojocatapHunr (ityuuiap-
HHHT') KYpPHHYBYAHJIHCH Te3 Kamasi 6opajii.

VKKH KOrepeHT MaHOaHH (S'bHH HKKH KOTepeHT EpyFIHK JacTacHHu)
Gowrka ycysanap GHIad XaM XOCHI KHAHL MyMKuH. {peneib Oy Mak-
caana GUOPUSMATH KypHJAMaHH Takaud Kuiran (28- a pacm). By Ky-
PHIMaza Xeu KaHAail NMpUHUHIKAJA STHTHIHK UK, JeKHH y AEMOHCTpa-
LHOH MaKcajJiap yuyH anya KyJauaup.

MauGagan @itHnyBYN JacTa IWAKAHAA YHKKAH €pPYFJIHK CHHAHPHLI
Oypuaru xuunk Gysarau I Ba Il npuamanapjaH Ty3HJAraH GHNpH3Mara
Ken6 Tymagn. Acauaa sca GUOpHaMa SIXJAT GYIHO, YHHHT KecHMura
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KxapaJca, acocujaru Gypuakjapd YTKHp, YuHJarH Gypuaxnapu XKyaa
yrMmac OyJaad. Bunpusvanusr GupunuH sipmura /, 2 €pyrIuK JacTacH,
JKKHHYH APMHCA 3ca 2, 3. épyraHK AacTajapH Keaub Tymagu. bunpus-
-MaHUHT HKKaJa sIpMHIaH 4YHKaérragja OHpHHYHM JacTta 1, 2 HypJap .
6naaH, HKKHHYACH 2, 8 Hypsap GuiaH uerapasaHafi. O SKPaHHHHD
MN coxacHAa HKKaJla jacra 6Hp-GHpH GM/IaH yCTMa-yCT Tymaau Ba HH-
Tep(hepeHIIHOH MaH3apaHu XOCH/ KH/IanH (28- paCMHHHT MACTKH KHCMH).
MkKajla Jacra XyIUM iy Ba i, MaBXyM KOTepEHT MaHOaJapjiaH YHKaer-
rapfiek Oyiu6 Tyionagu. BumpusManu KypuIMaja XOCHN KHJIHHTaH
nnTepePeHIHON MaH3apara XxaM 12- § na HKKH HYpJIM HHTephepeHIHs
ydyH 0a€H STH/ICaH HAa3apHSHU KYJUIAl MyMKHH.

VKKH HYPJIH HHTeppepEeHIHAHH OJIUII YUYH MyJ/KaINAHTaH GHIIHH-
3anu KypHuiMa 28- 6 pacmia Kentupuirad. Byuga b Ba A’ sipuv JuH3a-
Jiap GHpP-OMpHAaH GHPOp Macodara CHIKHTHO KyHHITAH. YJapHH HH-
rudyKa CpyFIHK MaHGaujaH E€pUTHIAraHja JHH3aHUHI OpKa TOMOHHAA
dpeHesHHHT GHKY3ry Ba GunpusMacHpaH (GapKid paBHIIa i; Ba ip Xa-
KHKHH TaCBHDJIAp, S’bHU KOTePeHT EPyrIMK MaHbanapu ByKy.ara Kena-
au. By i, Ba i, ManGanapnan TapKasiaérran pacranap & SKpaHHHHT
MN coxacupa yctma-yer Tymu6, dpeHens GUIpHSMACHHACHTa yXIIALl
HHTEP(EPEHIHOH MaH3apa XOCHJI KH/agH. DHIMH3AHHHT MKKa/na SIpMH
opacHiard Macoga eTapJinya KMYuK GyJTHIIH J03uM. Brnnsa xya KyJail
ac606 XHuCOOJIaHANM, YYHKH YHHUHT HKKajla KHCMH OpacHiard Maco(aHH
y3rapTHpHII GHJIAH XOXJaraH MHTep(epeHIHOH MaH3apaHH XOCHI KH-
JiHIm MyMKHH. BrnuEsa Kyrt6nanrad HypJiap HETepdepeHuusicn 6yiinua
TaXKpuba yTKAsHII YIyH XaM KyJaifnp, YyHKH aJOXHIa ONHHraH €pyF-
JIHK JIacTaJapHia TypJIH moJsipu3auuoH (KyTOaarud) ac6o6apHH MY-
BaphakuaT OHJIaH Kyaaam MyMKHH.

15-§. Epyramk ronka KaTJaM Ba MJACTHHKAJAPHAH KauTraHaa
Ba yTranjia 103ara KeJajuraH HKKH HYPJH HHTep(epeHuust

Bynpan apBanru naparpapna GaéH KHIHHTAH HHTEP(EpeHIHOH
XOLHCaJap KaTTa HIMHI aXxamusiTra ora, YyHKH yJjap, Kypu6 yTujra-
HUJIEK, haKaT Maxcyc ycyJ épaaMuia XOCHI KHIHHIaH HKKHTa KOrepeHT
HypJIaHHLl MaHGaujaH jo3ara KejaéTraH MHTEP(EPEHIHOH Xojucasap-
HH JKyJla aHHK ypranumra umkon Gepagu. bus Oy unapnarpa(b,ua KarTa
HasapHil axaMusiTra Xampa JKyjga KaTTa TeXHHKaBHH KyJIIaHHIra ara
Gyairan MHTep(epeHIHOH XoHCcaapHH KYPUO YHKAMHU3, 9yHKY yapAaH
TYPJIH-TYMaH ONTHKaBHi acGo6siap sICAJHIIMHUHT (PH3HKaBHH acoCH
cudarnaa Kenr (olixanaHuaanm.

Epyraux 1onKa Katiamiapaan (EKH xyna XaM Kanud madgodp naac-
THHKaJIapJlaH) YTranaa Ba yJapHUHD CHPTHIAH KaiTraHia MawayM mia-
poHTIapa KOTEPEeHT EpyFnuK jacrajapH ByXKyAra xenaau. [lapoa
Jleranzia GH3 KaJIMHJIHTH €DYFJANKHHHT TYJIKHH Y3YHIHTHIa sIKUH GyaraH
wadpodh KaTiaMHu Hasapia TyTamus. [1aacmurK@ TePMHHHHH HIUIaT-
rauumMusia O3 €pYFJIHK TYJIKHH Y3yHJHTHAAH aHYa KaTTa KaluHIHKKA
sra Gyaran waddod xarmamMHu TymyHaMH3.
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ABBan GH3 siccH-niapajien €Ku
siCCH-TIapajljieara sKHH GyJrax
NJacTHHKaJlap (KaTJamsap)iard
uHTep(epeHIHs XOAHCACHHH KY-
pHO YHKaMus.

29- pacmMza  siccH-mapasiedn

TJIaCTHHKaJapja HHTep(epeHIus- n
JlaHyBYH EPYFJIHK JacTalapUHHHT
XOoCHJ Oy/IHI CcXeMacH Kypca- 7

Thirad. Muteppepenuus, P nuac- 7
THHKaHHHT I0KODH Ba MNAacTKH  »
CHPTJIApHIAH KaiTraH = HypJjap-
HHHD  KYUIHIHIOA — HaTHXKacHaa
BYKyJAra Kejaad. n CHHIHPHII 29- pacm.
KypcaTkuuura ara Gyarad madg-
(ot mmacruHka CHHAMPHII KYp-
caTKHuM 6Hpra Tedr (Takpu6an) GyJ/IraH XaBoja Typran 6yJcuu. P mnac-
THHKAra ¢ Gypuyak ocrupa TymaéTtrad 1, 2 mypaap pacracu ¢ Gypuax
OCTHJA CHHHO YTHO, I0KOPHM Ba MAacTKH CHPTIApAaH KHCMaH KaiTaiu.
Harmxana gaiirran épyraukna 1/, 2 nypJap, yrran épyriaukia sca /7
Ba 2" HypJap HHTepdepeHuusaanann. Macanann MEKIOpHI KHXaThan
XaJl KMJHIW Y9yH Xap OHp xKy(T HHTephepeHuHaIaHyBYH Hypaap yuayH
iy papkuuu TomMin Kepak. ABBasn yHH I’ Ba 2’ HypJap yd4yH XHCOO-
Jaiinuk. Bynunr yuyn cuprra Tymaérran AD TYJIKHH (QPOHTHHHHT Xa-
paxkaru pasomuparu: / nypHuHr A Hykragan ABC jijaHn Gocu6 yTHG
C nygrara a 2 HypHHHT D HyKTafgan C HyKTara KeJaryHdua yJaap Opa-
GHJla XOCHJ GyJIraH ONTHKAaBHil HYyJ hapKHHH XHCOO/Iam Jo3uM. OnTri-
KaBuil iy apKy nerania ofaTAard HyJ ySyHIHTHHHHT XHCOO1AMT OTHG
Gopu/iaéTran MyXHTHHHT. aGCOMIOT CHHAMPHII KYpPCAaTKHYHra Kymaiir-
MacH TywyHuIagd. CHHAMPHIL KYPCATKHUHIa KYTalTHPHIIHUAT caGaGn
WYHAAKH, 2 CHHAUPHLI KYPCATKHYIH MyXHTAATH EDYFINKHUHT Te3JIHT i
Ba JIeMaK, TYJIKHH Y3YHJHCH BaKyyMIarura HHCGAaTaH n MapTa KHUMK
Gynapd. Ulynunr yyyn Gy WyJIHH §THI BAKTH XaM, GasaHuHT OPTHLIH
Xam n Mapra Karta Gysrapu. 29- pacvmpan ABC Hyauuur onThkasmit
ysynauru n (AB + BC) ra, DC iyuuunr onTuKaBHil y3yHJIHCH 3ca
TyFpuNan-Tyrpu DC " y3yHJIMKHHHT Yaura tenr. Bymnaii xoaga 1, 2°
HypJapHUHT #ya ¢apru

y=n(AB - BC)— CD (15.1)
ra rtedr. Bynna AB - BC = 2AB. Yusmanan KYPUHHG  TYpHGAHMKIL
AB = cosh\p , 6y epAa h — nyacTHHKAHHHT Kamuuaura: CD — AC-sin (0]
ACQ= 24E; VY3 nasbatnga AE = higy. Iemax, CD — 9h tgpsing =
= 2" Gty Ba p #ya dapku yuyn

cos P

2nh 2 3
s Lh smz ‘p,

¥ . cos cos



(Cic
Y = 2nhcos (15.2)

ra ara 6ysauus. Arap ¥ Hu sing = nsiny Q)bpM)rnara acocad @ ra
anmaurtipeak, (15.2) dopmynanan .

Y =21}/ n*—sin? @ (15.3)

uu xocna Kuaamnd. Mikkana (15.2) a (15.3) udona afinan 6up xui, je-
Kt yAapPHHHT Xap GHPU TypJIH KOHKPET X0JUIap/Aa §3 KyJIailaurura sra.

1/ Ba 2" Hypaapuuur A®, dasa (hapKHHH OJHII YIYH P HH QT” TYAKHH

conura KymaiTHPUW Kepak. JIekun EpYFIMKHUHT KaTTa CHHIHPHLI
Ky pCaTKi4uNra sra G6yJ/iran (<OnTHKaBHil 3HUPOK») MyXUTAAH KHUMK CHIi-
AupHLL KYPCATKHYNTa 3ra GYJran (CONTHKABHI CHAPAKPOK») MyXHTAA
KaffTHIIIAa XOC 6yviran upopa dasanap GapKHHUHL.TYIHK udogact:-
su Gepa onmaiiiu. Mynoxasa KuiuG kypuica, aéH OyaamuKku, XOCH
GyaraH KHilMaTra gua 1 ra TeHr GysraH Kymumua GasaHu Kyuwmm Ke-
pak. By KVwnMYa asa HypHMHr «onTHKaBHil 3HYPOK MyXHTAAH»,
IARTHWH, ABHH VIACTHHKAHHHT 10KOPH CHPTHAAH KaHTHIIH XHCOOHIG
naigo oyJaani. :
Byms Kyfijardya Tywystapum MyMgiH. EPYFIHK TUIaCTHHKA cHp-
THTA HOPMAJ TywWwaérrauaa cosyp = 0,,y = 2nh Gyuianu. i HE Kawmaii-
mitpa Gopuiula HHTephepeHLHsIHUHD MaKCHMYM Ba MHHHMYMJIapH raJjima-
rax naiizo OYsa Gopamu, IlnacTHHKaHHHT KAJHHJNCH GOprad capi

= 5 A o
Kaypas GopHO, “HaTKana 1)<E oymaau, y Hoara HHTHJArawga I pa

2 myprapHuHr (asanap apgH XaM HOJra HHTHJIMG MKKala Hyp Xanm
Gup-OupUHI Kyyaiithpuimd Ba i — 0 6yaravfa MakcHMyMra SpHIIH
go3um 24, JlekuH acauia Gymaair IonKa KaTaamnaplaH KaiTHin MakcH-
myMmra svac, Gaqku Hoara wuxTHaand. By sca h — 0 Gyaramza [’ pa
Ba 2’ HypnapHUHr hasa (papkd m ra TeHr GYJaaW, JAeraH MabHOHH
aurjaranu. Uynuar yuyn yiap Gup-GupJapuHu CyCcaiiTUpuG uuTep-
(pepeuyusnavany. Jemak, /’ sa 2’ uypnap yuyH (asanap dapkui
.A@lzﬁ'—nsﬂ'cosw—n, (15.4)
. i

Kypuuumiaa é3um kepak. By epra A HUHT m HHAEKCH TYIUHPHO Kompu-
pucat, YyHKH OyHjaan Keiinn 6Gapua MyJoXasaJlapHMHSHH Hieam MowHo-
XPOMATHK HYPJIAHHLUTAD yuyH onH6 Gopamu3. (15.4) dopmyinana w on-
J4fa Typrat «mioc» Ba «MUHYC» HIOpa NPHHUHMHAL aXaMHATra sra
IMac.

1" Ba 2’ HypnapHHHT, s'bHH KaifiTran GpyFIHKAApP HHTepdepeHws-
CHHUHT MAKCUMYMJIHK WapTH yuyH

AD, = 21;1 — 5 = 2pn (15.5)

TeHrauK Vputsnt 6yaanu, Oy epaa p=0, 1, 2 ...
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v = 2nh-cosY Gyaranu yuyH
v = 2nhcosp = (2p -+ 1)% (15.6)
Ae6 E3NLAMI3 MYMKHH.

Mlynnait KHanG, EpyFIHK MaKCHMYMJapH MHTep(epennHsIanyBun
HYDJApHHUHT HyJ GapKy SpUM TYJIKHH Y3YHIWTHHHHT TOK COHMIa Tenr
Oyaranja ByKyAra Kenaiu. i

1" Ba 2" nypaap yuyH xam iyu dapxu (15.2) ¢opmyananan annxnia-
naau. Epyraukuunr -0 Gyarangary Karjgamaad YTHIIHTA TerHmsn
MyJioxazanap OyHAaH Xoa yuyH (asaHHHI U ra Y3rapuiuH MyMKMH
smacanrunn Kypearagd. IIynunr yuyn yTran €pyRIHKAarn HHTEpge-
PeHUMANaHyBYH HypJap YUyH MakCHMYMJIHK LIapTH .

Y = 2nhcosp = ph (15.7)

Gyianu, S'bHM €PYFIHKHHAT MAaKCHMyMJAapu HYPJAapHHHT HyJ (apk-
, JIapH TYJKUH Y3YHJIHTHHHHT GYTYH COHUra (IPHM TYVIKHH Y3YHIHTHHEHT
aKy(T COHHra) TeHr GyJrania XocHa GyJaiH.

Myunait kuans, Kaitran Ba yTraH €pyranKiars MHTEpdEpeHunoNn
Mansapazap yJapHHHT MaKCHMYMJIApPHHUHT JKOHJIAIHLIIADH HYKTan
Nasapnjan GHp-GHPJIADUHH Y3apO TYJIXHPYBYH XHCOOSaHAAH.

Kaiirran (/7) Ba yrran (/) épyrankmars épyrIHK HHTEHCHBINIH
TaKCHMOTHHHHT Tpa@HK TacBupu 30- pacvpa Gepuirad. [¢ — niacThg-
xara Tymaérran EpyRIMKHUHT HHTEHCHBAMPH. Kaiitran e€pyrankiarn

OupiHYM MakcHMYM iija hapku + Ta TeHr GyJiraH Hykraja Xocna Gy-

Jialy, yTran @pyrauKia sca My
(apxu A ra Tenr Gyarania Xocua g~
Oynagu. Kaiitran épyriukna Hu-

TepgepenIts paBliad Ky pHHHIL- i 4 i !

ra sra GyJapu, YyHKH Oy epaa W S| | !
TeHr IHTEHCHBIWKAArH Hypaap ¢ 4 3 57 L7
mitepepenuisinana. — Mung- g 72 % % 2
Mymnapia EpyrIHKAapHUHT GHp-

Oupapunu TYIHK  cyHaupumm 4
103 Gepaad. AKcHHYa, yTram S
€pyFIHKIA HHTepP(EepPeHIHOH MaH- |
3apa paBwial OGyiaMaiiiy, 4yHKH I
y3apo. TeHr 6yJMaraH HHTEHCHB- {
JIMKJArn nypaap HHTephepeHius- |
nanany. IIyHuHr yuyH nerepde- |
|
|
|
|
|
1
A

peHuHsT MHHHMYMJIApDH yHYQIHK
yykyp Oyamaian. Matepdepen-
IHOH MaH3apanapiard  GyHpuait
(apkuuHET cababu XaBo—iuadihod
myxur yerapacuaa 0 Ba 30° opa-
JUFRHAAry @ Oypuak ocreaa Ty- &
waérran  Hypuuar  4—10% n ) 30- pacy,
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xafirayu. JlemaK, KaHTrad épyFIHKHMHT HHTepP(EepeHIHOH MaKCHMYyM-
Aapugarn nuTencuBauk 16—40%, Munuvymtapuna sca 0 Gyanm, YT -
raii épyrIHKHHHT HHTeP(pEepeHIHOH MaKCHMyMJ/IapHAard MHTEHCHBJIHK
100 % HH TawKua 9Tagu, MUHUMYMIapHaa sca 84—60% 6yaanu.

Hjn1 papkn kH9HK Gyaranja KalTrau épyriuKAary nogocanap HH-
TEHCHBJIHTHHHHT y3rapHIIH :

A “
=)
I" = 4l° cos® ———=~ - (15.8)

GopMysa opkamn uofanaHaiu. YTraH Epyrinkna Oy ysrapuiu

7"(? h) .
= — 4o cot 27 (15.9)

Gopmysa Gunan aHuKJIaHALH.

Afirniranniapian -KypHHagHKH, KaTaaM Ba IUIacTHHKaIapja o3 Ge-
Pajuran HKKH HypJx HHTeppEePeHIHUsaH aMaNuil MaKcafiap y4yH SHP
Ky/aiin KaiiTran pyFIHKAAry HHTephePEHIHsIAup. Y Tran pyENHKAarH
HHTEp(epeHlHs] pPaBIaH/IUTH KaM OY/IraHIury cababau KysaTum ydyH
IKyIa HOKyJsaif XHcoGnaHaiH.

IOnka xariam Ba mIacTHHKa/apia i03ara KeJdafuraH HHTep(epeH-
HHSIHUHT HKKHTA MyXHM XOJHHH KYPHO yTaliuk. Ynapnan Gupw mapaj-
JIeJl HypJiap AacTacH GuaaH épUTHITaH/a KysaTuaagu. By xomna ¢ Bay
Oypuarsap ysrapmac Ba #jn Gapxu dakar garaam (m1acTHHKA)HHHT
KATHHIHT Hra GOFIHK. Y BaKTAd OHp Xua h ra sra 6yaran sxoitiapu GHP
X1 Epuruaranndkka sra Gyaapu. By Gup xun gaasmaukka sra
Giaran mopnap 674nab naTepHEPEHUMOR nojocanap yragu. VHTep-

; 6y %074 GAp XU KalVHIHK HHTepdepenmuscy ae6 aTal-
cpennon nojocanap (dyanap) sca 6up Xua KaJaMHIHK
nonocanapy (srpuiury) Aeb aranand.

WUrrunuy xonaa ¢ TymHm Oypuyarn () xam) Typau-Tyman Kuiimar-
JApHU KaOyJ1 KHTaad, INIACTHHKAHHHT ONTHKABHIl KAMHHJIHTH 3¢a KaTb-
Ml §3rapmac GyaHG KOJaAH. Jemax, IJIacTHHKA CHpPTHra TylIa€TraH
HYDJapHuHr fi§a papKH OFHLI OyPUaK/Iapu (¢ Ba ) HHHT Y3DapuULIADH
Xicotsira yarapagu. LIyHHHD yuyH @ OypuarHHUHT aGCOMOT KHHMATH
yarapmac Gyuiran KysaTHu HYHATHINIADHIA HHTEp(EPEHIHOH MoJoca-
Jlap HHTEHCHBJULH OHP XHJI Gynanu. I/IHTep(pepeHuHmer OyHIau TypH
GHp XHJI KHsIAK MHTEPQEPEHLHSCH, HHTep(epeHIHOH moJocanap ca,
GHP Xu1 KusnHK noJocanapH (SrpHIKiapu) ne6 aranaju. SHAH Oy
XO/IapHAHr Xap GHPHHH aJIOXHAA KYPHO yraliiuk,

a) Bup xua. KaJuHJIHK uHTephepenuusicn. Bup XHI KanHHIHK
HHTEp(epenusCH CyB CHPTHIArH IONKa €F mappacH, HGQ)T];IHHP I0nKa
KaTJamIapHad, I, MeTaul CHPTJIADHHH KH3AMPHII, KYHIHPHII Ba
X. K. Jlapja XOCHJ GJIra 10MKa KaTIamM/iapia Kol KysaThaji. Typ-
JH TYVIKHE Y3y HJIUKIapH YUYH liuTgpé])epenmm MaKCHMYMJIADH TYDJIH
KaTHunKaapAa 103 OepraH/iuri cadatin nn"rep(])epexmlnoiu Hynnapmmr.
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PaHTH TypJIH XKOHIapAa Typauda 6ynanu. By xoauca ronka xamaasaap-
HuHe pareaapu 1eb atanamu.

Konrpacr unrepepeHunon MaHsapa ojaria (pakar Kaitran épys-
JIHKJA 103 Geprauyury Ty(aiin KysaTHil KypHIMacHHH 11y XO/JIHH 3b-
THGOpra onran xo/a sicajnagy. BHp Xun KannHIHK HHTep(epeHuHscHra
TeruuIn XoaHu — HBlOTOH XankanapuHH KypHG yTaiiuk. Hutepce-
peHunsnu HeloTon XalKanapH KypHHHIIHAA BYXKYAra KeJTHpaJHraH
Taxpuba cxemacH 31- pacvMaa KeJTHPHIraH. DIPHIHK paJHyCH KarTa
(1—2 m) Gyaran A siccu-kaBapHx JHH3a KaBapHK TOMOHH GHiIaH P sicch
LKA VIaCTHHKA yCTHra Ky#iuaany. [ aunsa Ba P macTHHKaJIapHHHT
A nyxTajary Teru6 Typrai CHpTIapH Opackjia OHACHMOH XaBO KaT/aMH
(xaBo mappnacu) xocua GyJiagu. 45° 6ypuakka oFAHpHTaH sipuM adpod
S xyary éppamuna / manGagan kejaérran A épyrnuk O o6beKTHBra

Ui \

\

w Ay 4P

31- pacm, : 32-"pacm.
: 93



fiynanrupuaany. O6bekTus S Ky3ry

u a - - CTACHHH
napaaaen HypJapra aiJlanTupue 53113“ Tywadrran épyFaHK Ja

Jiap Aac-
tacy [ JuH3aHY BaGP N1aCTHIK Ay é;xﬁi Oy ngpamlﬁfm"l‘mr Ty
Gypuarn ¢=0 Kuan ommran.EpymHK L au. Epyea SapiK CHPTH-
AaH Ba yHHHT P IVIaCTHHKATA Tery MHH3aHHAD KABAP TR T

o 2
Kapama-Kapuii ftyHaniuna O OGBeKE:EriE‘ XKOHHaH Kam;;?;&;nx)"/m'y sl
MOH YTIIG, | maHOaHHHT TacBHpy XHCO’GH};HI‘SEPIHMHJEQ) AT,
Xocua Gyaral HKKHTA KOrepemr EpyrIg Hrag [ Hylgrauaﬂ e
P njacTHHKAHHNHT TErHO Typrag HyKTacg Racracy mapKa ap Kypi-
HiUIAATH HHTEP(EPEHLHON MaN3Apay, o OV/raH Xanka 2

TUBHHHT P’ TEKHCIHKAATH  Xocu 6y’;lr!;y)l<y11ra Kem”g,ug;{apnﬂuur
TAacBHPH JKYAd KHYMK GY/Iraniury caGaﬁJIH HHOTO}? e J;ﬁﬂP OREAT
KysaTuaaji. OK EpyFIHK Ounay épﬂmm_:, yuu O oKay panrAapra
6ysinran G6yaagd. MoHOXpomatug éDYFnHKHﬁl{:;ﬂ;;:néq;;ﬂ?ﬂrama épyr

Ba KOPOHFH Xajakajap XOCHN G{ua - < DH-
HuwH  32- pacMia nacraa zacf}:{p'h?:;orqn xamKanapHHHir Kyp
HuTepheperuuaianyBun HY PAapHKE 1"1?’?1‘  xucoGnam YAy
32- pacmra Mypoxaar KuIamus. By epﬂg’ Rq)apxgmi 3:}1‘11-1? KaBapli
CHPTHRHHI STPUNK _pamuycw; r, — Taprué—p;rg”:ra Gyaran_EpyF
HHTEP(RPEHIHOH XaNKAHUHE Paiuycy: f, r, pamHyciH pureppepeit-
LHOH Xa/IKa Ky3aTHIaCTrai xoiifaru xapo K%Tp.rlaMHHHHF KaNHHIHT I
R’— srpuank MapKasuian P onacTunkapyyp r pagnycan afinana ¥Koil-
JlauiraH HyKTacuraga G6yuran Macoga. KH[",’;(pa 5§,/pqar<nap yuyH Oy

KaTTa/HKHA Takpnbad R~ R+ h peg &3 mymkui. 1Harop TE0-
peMacHra .acocaH:

r‘;’J —R2__p° R2+ 9Rh + h?— R
6y epaa h> upm Hasapra oJMacian
rf) = 2Rh (15.19)

ui xocua Kunavus. By epra mypmapuuur iy dapku

L oy L, 5
Y =2h R (15.11

ra teur. (15.6) dopmynara acocan
r? S
211=T”=(2p+1)_2. (15.12)

Ae6 E3uwmnu3 MymHH. By epaan  untepdepenus TapTu6u p Oyarat
€pyF XaiKa pamiycH YuyH

| n=20p+1) . (15.13)
ra sra GYnamu3. Kopowrn xanxanap paamyén yaym Gy dopmyna

r's = Rhp ' (15.13)
Kjpunmra ora Gysann. p=0 Gjmranza r =0 6ynamu. MHewmax
Hetotou  Xanianapu  cHCTEMAacHHMHT Mapkastja KOpOHFM JoF XOCHI
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6ynany. JIMH3aHHHT STPUJIMK pajMycHHH Ba WKKHMTa KVUIHN KOpOnrd
XaNKanapuuHr 7, Ba r,., painycaiapuhi yauaG, €pyrIMKHINC T
Y3VHIUTHHH aHUKJAIW MYMKHI. XaKuKatan XaM,

’

o n—7 y=RA(p-+1)— Rhp= Rk,

Gv epna
v 2
=¥

e Q+'R_ﬂ (15.14)

HrploTon xanxanapuuon XOCHJA KHIHLL YYYH HUJIaTHAaANCaH ONTi-
KaBHH cHCTeMa 9HT OIMH HHTeP(EPOMETPHH TalKH/ 3TaJH. X03Hpri
BagTAa HbloTOH XalnKanapuui KysaTHi CHCTeMacHiaH KymHHYa VKYE
Makcannaphaa goinanaanaany. bupox HbloTon xankanapura VXuiarx
nuTeplepeHIs TeXHHKaZa XaM KyJananuiagd. XaBo KaTiamijia By-
JKYAra Kenaajauray GHp XM/ KaJqHHJIHK HHTep(epeHIHOH nojocalapaan
ONTHKaBUH JETaJNIapHHHD CHIIHKJIAHHWI cH(aTHHH aHukjJawja ¢oii-
Jdananuaaiy. YJaap cuhanaérran jgeranra KyHhiaran annk KaanGpaap

4 0
33- pacm,



Gyitua Tekmupunaad, TeKmHupHIaéTraH CHPT GHMIAH KalHGp CHpTJIA-
PHHHHD TErHG TypraH coxanapuiard HHTePHEPEeHIHOH MaH3apaHUHD
XocH/1 6Y/1HnHra Kapa6 TaiiépiaHran JeTalHUHT aHHKJ/INTH XaKuaa GUKp
I0PHTHAAH. ‘ '

0) Bup xun gusnMK uHTephepeHUMsicH. Bup XU KHAJIHK HHTEp-
(pepeHUMACHHE KYyS3aTHII YUyH MYJ/RKaIaHTaH KYpPHJIMAHMHT ONTHKA-
Buil cxemacy 33- pacmia KenThpuarad. Sy Ba S, cHpT/ap GuiaH yera-
paianran P sccu - mapamren waddod miacTuHKkara @ Gypuak ocTHAA
L ndpajnien HypJap Nacracu TymaéTraH 6yncun. [lnactHHKanan Kaii-
THwAa y L7 KauTrad €pyrank pacrackra Ba A’ §Tram épyraHK Jacta-
cura axpanand. YTran épyraukau O, JuH3a XX QOKAN TEKHCIMTHAHHD
M nygracura #uFnG Gepagu. Kaiitram épyemux xam O, JuH3a épaa-
MHJa YHUHT (hoKasn Tekucaurura (33- pacmaa O, KypcaTniavaran) dWFH-
JHmH MyMKHH. Kaiitran Ba yrran épyriuk macranapu yuyH KyLIHH
HHTeP(EePeHIHANAHYBYH HYPJAPHUHT (ha3a hapKiapH Moc paBHIa:

AD, = 2—%\, — & — Kalitrau EpyrJuK Y4yH, (15.15)
AD, = 2% = yTran €pyraHK y4yH (15.16)

(opmynanap opkanu amukJaHagu. By epna p = 2nhcosi.

(15.6) Ba (15.7) dopmynanap Kalitran Ba §Tram épyrmuKIard Mak-
CHMyMJIap XoJaTHHH Hpopanaipu. IlnactuHkara @ Gypyak ocTHAa TY-
WaeTral napajJies HypJapHHHT OHTTa JacTacH HHTep(epeHIHOH MaH-
3apana (axkar OuTTa HyKTaHu Gepanu. VHTepdepeHIHOH MaH3apaid
€pHTHITAHINK HHTEpPhEPEHIHAHUHT Kaep/a KysaTunuuura Kapao (15.8)
éxn (15.9) dopmynanap épaamuna anuk/iIaHand. MHTepdepeHIHOH MO-
Jiocajiap CHCTEMaCHHU XOCHJ KHJIHII y4yH P nuiacTHHKauu 6ap4a KUsJIHK
HypJIapi JacTacHHU ¥3 MuHra oJiray €pyFJIHK JacTac OuniaH EpHTHLI
Jo3uM. @ = const Gysiran xonja XanKa KypHHHIIJArH HHTep(hepeHLHoi
‘TI0/10ca (TYFPHPOFH, HHTEP(EPEHIHOH YH3HK) XOCHa Oymaanu. Kusaink-
Hu @ = 0 pan GoutaG GepuiraH EpyFIHK MaHOGaW XOCHI KHJIaaural
6upop @ raya y3rapTHpUG, TYpJiH p TAPTHOIH HHTEP(EPEHIHOH KOHIEHT-
PHK Xa/Kajlap CHCTeMacH XOCHJI KHIMHanH. MHTepdepenuHon Mansapa
Mapkasy @—= 0 GyJiraH HypJiap HHFWIYBYH HYKTa XHCoOIaHagu. Bup
XHI KHAJIHK HHTep(epeniuscH OHp XHJI KaJIHHIHK HHTephepeHiHscH
Gusianl 6up KaTopjAa HHTEP(hEpOMETpIapia KeHr Ky JIaHHuIanu.

16-§. Kyn nypan untepdepeHuus

ABBajru naparpd&bnapna KYpHG YTHITaH MKKH HyDJIH HHTep(hepeH-
uust (paH Ba TEXHHKAHMHT TypJaH COXalapHia KeHT KyJuiaHuaagu. By
Xakna 17- § na anoxuuga KeHrpox TYXTaaud yramus. JIekuH Kyn HYP-
Jlapjan 103ara KeJiraH uuTepepeHius — Kyn Hypau unmeppeperyus
I0KOPH @XKPATA OJIHIL Ky4YHra 3ra OyJraH CIIeKTPOCKONHsia, 1asepJiap (-
8HKaCH/Ia, MeTPOJIOrHs, I0Ka H/ICKTPHK Ba META/lI KaT/iamaap (usHka-
cujla Ba X.K. Jap/a aiilHuKca Karta 95rH60p Ko3orau. Ky nyprn nntepdie-
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peHIUst KaTJaMHM EKH IJIaCTHHKAHH YerapajioBuH CHPTIAp IOKOPH
Kafirapum Ko3(pHiHenTHra sra 6yJrad Xo/uIapia loara xenauu, By
X0JIa MKKH HypJIH HHTep(epeHUHsNa Ky3aTH/IaJuraH OMTTa €KH HK-
KHTa KaiTuIn YPHAra XKyJa KyN COHAArH KaHTHUIIAP 103 Ggpnmnuﬂa'm-
JKachia Kym COHIH HHTEphEpEeHLHANaHYBYH HypJap Naifo Gy/ajH.
By xom xym Hypan HHTeppepeHnusra onu6 kenagd. Kerma-xer xaii-
THIITapAAa MJACTHHKAra TYmaéTraH HyPHHHT aMIVIATYAacH Xap. Oup
KalTHia MabJIyM KHCMra KaMasijin. ByHHHI HaTu}acuia HypJap Ker-
Ma-KeTJIUTH Xap XHJ aMIUIHTy/lajapra ara 6ynanul [lnactuikara ReauG

Tymran HypHHAT aMIVIHTYJAACH BY)KYAra KenaéTraH KyI COHJH--HY P~
JIapHUHT aMIVIATYJalnapHra «6ymunaérranjex» 6yan6 kypunaau. [ly-

HUHT yYyH Kyn HypJH HHTeDGEPeHUHSHHHT OyHIAAH Typu mijakun

amnaumydacu 6ijaunaduean urmepgpepenyus HOMUHH _OJTaH. .
- K (ppaxumon man-

YN HYpIH HHTEP(EPEHIUSTHUHE O0IIKa TYPH JUH

3Kapajapaa 103 Gepanu. By epraj{kym COHIH HHTEPpEpeHUHATAHYBYH
HypJap TyWaéTraH épYFIHK TyJAKHH (POHTHHHHT NaHxKapa _THPKHILI-
Jlapu opKaviA 6YJIMHAG YTHIIH XHCcOGUra ByxKyAra Kenanu. Kym nypan
HHTephepeHIHAHUNT GyHaall Typu myakutl pormu 6jaunaduean un-
mepeepenyus 1e6 aranagny Ky -Hypan HHTEP(ePeRHTHART Oy i —
1u. By epa 613 Siccu-napaien éki Gup 03.

——\_\

Typu 23- § Aa KypH

IOHACHMOH Gy JIraH IIaCTHHKaNapAaH KyI MapTa KalTH 108 GepaéTran
BAKTAA MailJIOHra KeJyBYH TYJIKHH aMIVIHTYJacH OYJHHAIHraH Kyn
HypJan untepdepeHunsHy Kypu6 yramus. Kynm mapra KaiTem, SbHH
wadpod) mIacTHHKaIapAa HATep(EPEHIHsIAHYBYH K1l COHIH HypJIap-
HUIT XOCH/1 GY/INIIH HKKH X0J4a 103 Gepuiuy MyMKHH: Bupunaun xomna

3/ 2" 7

NG

‘.

NN
VAVAVAY.

7

N
P

EpYFIUK NVIACTHHKAHHHT HYHJIA LIy K-
nait Karta Y\ Gypuak OCTHHA KeTa-
IUKH, OyHJia HYPHHHT MJIaCTHHKAanau
YTHII IWapTH TYJIHK HYKH KafTHm-
ra sikMHJIamagd. By BakTha mniac-
THHKA CHPTH/AH KaHTHLI IOKOPH Kaii-
THII KO3(hHIHEHTH GHlaH 103 Gepa-
4. By xonm 34- pacmMza TacBHpIiaH-
ran. Hyp cuapupum KypcaTkuur
n > 16yaran P mahpod macTuuka-
ra Tymaérrad b Hyp CHHHG yTram-
nan cyur S Ba S’ siccH CHpTIapaan
Kyn mMapTa Kaiitand Ba yrran (/, 2,

3, 4, ... nypnap) Ba xaitrrau (0, 17 2’ 3’... Hypnap) épyenuxga
KYI_COHNard MHTepdepeHnHusIaHyBIH HypJapra axpalaiy.
Epyrauknn gairapysun cupmiap Kucman magdod 6yuiran maxcye
KyaryJap GuiiaH KomJaHraHza 103 Gepajuran Goumka XoJl, s’bHH aMaiiia
KeHT KyJIaHHIaHral Xon 35- pacmaa TacBrpiianran. kkura Py Ba P,

wmaddod niactunka 6up-GupHra Kapatuirad S; Ba S, cupTiapu Guian -

h anuHIMKAAarE SCCH mapasiell XaBO KATIAMHHH XOCHI KHJIAH. Sy
Ba S, CHPTIapra I0KOpH KaiTapHi Koo uIFeHT/IH Ba KHYHK (GHP Heua
TIPOUEHT/IH) YTKa3Hin Ko3(hUIUEHTHTa 3ra GyiIran KaiTapyBus KaTiam-
Jiap cypkairan. By epna kalitapyBuH CHPTVIADHHHT I0THII KO3(QHIL-

7—2131
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entn paown Goprua KHUHK GV TMIIH aHHHKCA MYyXHM, YYHKH 103ara Ke-
naérran nnTepQepeHIoN MaH3apaHHHT HHTEHCHBJIHTH WyHra “()ommg-
aup. S; Ba S, cHpTJapHH GHp-OHpJIapHra napajiies X014 JKOHalTh- _
pHL YYYH yJap opacura 6y CHPTJIap TastHHO TypajuraH KHYUK THPro-
pHunH H xanka ypHaTHIajH. THprosutmuap yHAan CHJIHK/IAHT aHKH,
S, Ba S, cupTyiap yJapra TasHraHuia y3apo napaiJes >KoiJiamaiy.
Amanna sca S; Ba S, JJapHH aHHK NapaJlles XoJra KeJarupum yuyH Py
Ba P, nnacruHKanapau H Xankara Maxcyc TasHuigap éphamuia CHKGHLI

Hyau 6usan co3nab Typuura TYF-
i 3 PH Kesnaju.

1 ‘1 ‘ 7 - MMagdop Karrug Mmompanap-

~N

JAaH sicajiraH mnJjacTHHKaJjJaap (Ma-

canaH, 34- pacmaa- KypcaTHi-

Vi 1is, raLra  yXwaw) CupTHHH XaM

7 Vi EpYFIHK KaiiTapum Ko3(pHIHEH-
|

TH I0KOpH Gy.iran KaT/iamiap OH-
JIaH Komjau MyMKHH. JIekuH Xa-
_ BO IyIaCTHHKAacH Kynpox adsan-
JIHKKA 5ra. YHHHT KaJUHIHTHHH
THProuunn f xananapHi an-
MaITHPHI Hysau GHIaH XaMm y3-
TapTHPHII MyMKHH. XaBo nJac-
THHKaCH EpYFIMKHH Cce3usiapau

Japaxana ioTMainu, yHza O

][[j l/jl THKaBHH HOGHPXHHCAHKAAD OYJI-
17 MaK Iy,

35- pacmaa TacBHpJIaHTaH

35- pacm. 5 _onTHKaBHH Kypuima Pacpu-Tle-

) . g po HHTep(epomerpuaup. by ac-
606 YHHHI KOHCTPYKUMSCHHH GUDHHYM OyING Hmia6 4YHKKaH
paniy3 (U3HKIADUHMHT HOMJIAPH Gu/IaH arajgagu. IljgacTHHKAra
Tywaérran [ HypJaap AacracH NJIaCTHHKAHHHT HyuAa yrraH EpyF-
JMKLa Kyn MapTa Kaiitran I Hypsiap cucremacura - Ba KaliTra
. eépyrannkna II Hypsap cheremacHra ax<pasag. Kyn conparu nypsap-
MHHT OHD BaKTAa HHTEPpEPEHUHSIAHPaHANTH Tydaiiin Xxocua GyJraH
HHTep(ePEeHIHOH N0JI0Caap HKKH HYpJH HHTep(epeHLHsra HHcOaTaH
anya MHCHYKa G6yJafd. YTras:épyrauKiaru HHTephepeHIHs KyNpPoK
KH3HKHUI YAFOTAlH, YYHKH yHAA MaKCHMYMJIap MHTHUKA GyJnanu, Xoa-
Oyxu KaHTraH EpYFIHKAd MHHHMYMJIap HHPHYKA 6ynnG, épyr hyanap
3ca xkyna Kenr 6ysianu. llynuur yuyn GHs pakat §rran 8pYFIHK Ha3a-
PHACHHH KYPHOG yTamn3. Bynunr yuyn S Ba S’naphu EPYFIIHKHH Ky4JIH
KalirapyBuH KY3ry KaTsiam e6 xHco6.1a6, 34- pacuaary cxemanaH (oit-
Zananuur KyJaai. S Ba S’ Kysry cHpTVIapHMHT aMINIHTyf@a ydyH HYP
KaiiTapuir KOS(GMHUHEHTHHH p OpPKalH, JTKasuu KO3(hpHIHEHTHHH
¥ opkann, P niacTHHKa MOANACHHHUHT HKKH KaHTHLI opacyHjari yTKasHu
KO3((hHUHEHTHHHE T' OpKaau GearuaaimMus. Yy Xo/11a / HypHHHT XOCHT
Gynumnaa TyIKuH S Ba S Kyary KaT/IaMJIapHH yTaéTraH BaKTAa HKKH
MapTa cycasin Ba NJIaCTHHKaHHHD wapgod xaraamunu yTHwaa OHP
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mapTa cycasfd. A#Tai MK, CHPTra TymaéTran épyFInK MOHOXPOMATHK
OyJ/icHH. YHHHT TeOpaHMUIIapH KyHHAAard KOMIUIEKC LIAK/AAA €3H/rau

TeHrJamara GyficyHaaH: i
E' = Eye™, (16.1)
Gy epna E°— onnit KuitMat; E;— TYIKHH aMuMTyAacH; © — LHKIHK

YacToTa.
I nypra Moc KearaH EpyPJHK TeGPaHMUIM KyAuJarH kypuHHIIa

HpoanaHUIIM MYMKHH: g

E, = E, 7826, b (16.2)
Oy epana
@ =ot —3 . (16.3)

w=J H&puimr Q)asacu,—v— ~— HypHHHT P NJacTHHKaHW GHp MapTa yTH-

{IUAard ONTHKABHiA HYJ Y3YHJHTH.
2 HypHEHT BYXyAra KeJumuia EpyPJHK IUIACTHHKAHWHT HYHIA

vk Mapra Kafirajw. Bynna y 1 mypra Huc6atan (asa 6yfmua

‘ ) Y =-2nh cos (16.4)
:popmysia GUMIAH aHMKJaHAJHraH Ay Qapkura GOrJHK 6yJrad karta-
| MKYa opxaja Ko/ajy, IIYHHHrIeK, S Ba S’ napnan  KaiiTrannapaaa

y Ba 6, ¢asanap. cakpammya opxajaa KoJajH. Hkku KafTHII opacHzia-
fu (asa Gyiuua TYIHK KEYHKHLI ,

» i 2n -
=24 6,+8 C(16.4)

6y nany.
EpYF/HMKHMHT NacTHHKAJAH HKKH MapTa YTHG, HKKH MapTa KaiiTraust-

JIarH [OTHJMII XHcoGHra BYXKYJAra KeJajdrad T'2p® kynaiiTysym GHJian-
aHUK/aHaUraH CycailMiuHA XHCoGra OJMG, 2 HypHHHT EpYF/HK TeGpa-
HUIIHHK TEHTJIAMacH Y4yH KyHHAArH H(oJaHH ONlaMH3:
g2 id! 2.2 —id
Ep=(Eyv &€ )1 p e (16.5)
Kefiurra 3, 4-... N Hypnap y4yH Te6paHHLIJADHUHC KYHHAArH KeTMa-
KeTaurura sra GyJ/amMus: §
‘q'2 I’
B, = (Eor 9 el .
s Q2 (D 2 2 —ib
E,=(E,vd%e Jnpe ",
! TRt Sl Tl
E, = (Eyx 92 1 )‘r4p4e 20t
1072 i T IN—) 2AN—1) —i(N—1)®
E, =(E,v ¥2e%) 7™ )XW= =t N=1 - 16.6)
(16.6) ketma-xernmg E; GupuHUH XaX Ba T p*e™"" nporpeccust Max-
amura ara OYJraH reoMeTpHK Tporpeccusinn Honanainu. (16.6) reo-
Y e 3
METPUK MpOrpeCCHsIHUHC XaiJap HHFHHIMCHHM TOMNCAK, OH3 HATHIKABU
porp

7 )



Cadihaa Xam - Tonran 6)’.”3!\1!43 By WHFUHAWHM oJjaTharn
A30Cal  \icobnaun E narn:kaBuii Maii 10H YUyH

9 ”I. 1—g'2N p2N —iN® .
E= EDT 9 w (16.7)

smumgard udonann Gepand. @ — 0 Tymmm Gypyarwaa N—>-oco Je6
m, SEHH HHTepepeHUHsVIaHYBUH EDYFIMK JacTaJapHHHHT COHMHH

SeKCH3JMKKA TeHr Jie6 Kabys Kauum MymkuH. Y Bagria (16.7) op-
MyJagarn T p‘”" KYMaHTyBUUCH GOp XaJHH HOATA TeHr JeG OJHII

MymKEH, uyHKH T’ << 1 Ba p<<l. Bupog 6y epaa mysd aiTH6 YTHIL
JIO3UMKH, arap MHTEP()epOMETp KY3ryJapu OpacHja MHTEHCHB  YHFOHTaH
MOAZa TypraH GyJica, sibHH YAFOHraH 3appasiapHHHT COHM yiiFOHMAran
3appaiapHhAr COHHIAH Kyr GYuca, T/ KarTamuk, Jasepsiapia GyJraHH
Kabu, GUpAaH KaTTa G6yuuid MymkuH. Jlekun Guz Gy epiAa (axaT Yii-
FOHMaraH MOJiIa GyJiras XOMHu KYpuG yramus.

Kyfinaars GeJrujiapHd KHDHTAHJIMK:

pPP=R, 8% =9,7% =1, (16.8)
y xonza (16.7) dopmynanu ' ’
G 1
E=FE,V 7 %" _'r_RT“T (16.9)

KYpHHMIIZA €3uI MYMKHH. By €plla XaMm HHTEHCHBJUKHH Ymos—IToitn-
THHT BEKTOpH éplamulla aHuKJaivu3. Bymunr yuys E HaTHXKaBHi
TeOpaHHII AMIVIHTYJACHHHHL KBajpAaTHHW TONMII JIO3WM. |eGpaHHII

* TIPOLIECCIAPH KOMIUIEKC H(OJaNaHraH Xonja ammiuTyia KBajpartd E

HH YHra KOMIUIEKC KYyIuMa GyJran

1
1—1Re™®

E* = E,))/T % (16.10)

KaTTalMKKa KymaliTupuimn Gujan anukJjauans. KVmaiitupu6 Ba anmaii-
THpHLLIAp GaXKapu6 -

3 1
EE* = E2 192 16.11
. ¢F (1—TR)24 4TR sm"(g ( )

HH XOCHJI KHJIaMH3. [Nnacrunkanas y'TI‘aH éPYFJHlKHHH[‘ IDHHTEHCPIB.HH]"PI

1
P = £ F2792
e =0 (1 — R+ 47Rslr’{2% ‘ (16.12)

ra TeHr. Jlekun
- c
I, = —E2

4 0
KATTa/MK TJIaCTUHKAara Keju6 TymaérraH EpyFJIHKHMHI HHTEHCHBJHIH.
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Iemax,
92

D ==
! (I — TR)*+-41R sm"q; (1614)

Oysiagy. @ TYLIHLI 6ypqam HO/TA SIKHH OyJraHja, sbHH HHTep(epeH-
HUsIaHyBYH HypJ/iap COHH N—>co GyJ/iraHja nJjacTHHKafaH yTrad épye-
JIHK MHTEHCHBJIMIH IyHAail 6ynanu. VnteppepeHuron nosocanapiara
TP ynrencuBiuk Takcumors 36-pacMaa okopuaa xypeatnaran. Iy pacm-
Ia siHa KaiTrad €pyr/aIHKAarH IR MHTEHCHBIIMK TAKCHMOTH ((OpMyJacH
KeJNTHPHO YHKApH/IMaraH) XaM KeJITHDHJIraH. Pacmza (]JOHlIaJIaHHJII‘aH
Gesruap HHUHT Masmyuu Kyiuparuya: /o, — Tymwaérrai €pyraHKHHHT
AHTCHCHBJHTH, [ — WHTep()ePEeHIIHOH TOMocaNapiary EpyFIHK HH-
TEHCHB/JHTHHHHT MaKCHMyM KHEMaTH; A — EpYFINK HHTEHCHBJIUTH-
HHHT 6Ol MakCHMyMJapH opacHaard Macoda; 6 — HHTEHCHBJIHK
6ol MAKCHMYMJIADHHUHT KEHIVIHPH; y HHTephepeHIHOH ﬁynnapnaru
HHTEHCHBJIMKHUHT MaKCHMasa KHAMAaTH ipMHrada nacasiiuras HyKTaJuap
opacugary macoda GuaH aHMKJIaHagd. p, p + 1 connap Gomr mMak-
cuMyMmJIap HHTep(epeHIHSICHHUHT TapTHOMHH HpoxananiH.
37- pacMia WyHra yxuaur Mansapa N 4eKsd coHra sra 6yJran xod
. YYyH TacBHMpJIaHTaHKH, y @ Oypyak KaTTa OyJraH XoJulapia ypHHIH
6yaanu; 36- Ba 37- pacMiapfiaH KaiTraH Ba YTraH épyFJIHKAArH HHTEp-
(bepenion MaHaapasap y3apo OHp-GHpJApHHH TYJAHPHUIIADH, SBHH
yrran EpyrauKia MaKCHMyMJap XOCHI GYJraH JKoiapia KaiTrad
E€pyFIIHK/ 2 MUHAMYMJIAD XOCH GY/IHIIH Ba aKCHHYA GYJIHIIH KYPHHHO
Typu6aH. YTraH EpyFIHKIa KeCKHH qerapanauraﬂ HHTep(hepeHIHOH |

[ﬂl o
72 : |
! i
af| 35 |
|
e IS | _
8| 1R I
o

#p P P+{ %, 7 4 . e p

it e e } :
l
K o |
l

: il e & PP
36~ pacm. . 87~ pacm.
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pyF mosocanap KeHr, JiesipaH Kopa oHza Xocua Gynazu. Kairrad
épYFIHKA KeHT €DYF (JOHa KeCKHH uerapajiaHral KOPOHFH nosocanap
6yaanu. Uekan COHIAry HypJiap XOCHJ KHJIYBUH HHTep(hepeHIHOH MaH-
sapayuynp,p + 1, p 4 2 Ba X. X. uHTepdEpeHLLHsI TAPTHOH KHAMAT-

Japu GUNaH aHMK/JaHAaAWraH GOm MaKCHMyMIapiaH TamKapH, OO
MaKCHMyMJIapra HUCOAaTaH JKyJa CyCT MHTEHCHBJIMKKA 3ra GyJraH Kyl
COHJIATH KYIIHMYa MaKCHMyMJIapHUHD MaBXKY[JHIH XapakTepJuAup-
Tenr GysMaran HHTEHCHBAHKIATH HypJap MHTephepeHIHsTaHraHIHK"
J1apu cabalny, YTraH épyrInKaary HHTEP(EPEHIHOH MaH3apa MHBUMYM=
J1apH HoAraua eTu6 Gopmaiinu (6y Xo1 37- pacMia KypcaTuaraH)- N—
= © (¢ —0) 6yaran xonma KymuMya MaKCHMyMJIap Ba MUHHMyMJaP
MYKOJaqu, yJiap YpPHHIA WHTEHCHBJIHKHHHT MaKcHMyMJapu opachid
CHILITAH CYCT <KaHOTNIap» Konaan. R KaHua KaTTa, sibuu N kanua Ky
OyJIHIINra Kapa6. KAHOTVIAD MHTEHCHBJIMICH LIyHYA KaM (nemax, HHTEP"
(epennuon MaHsapasuur KOHTPACTJIMTH 10KOpH) Gynagn. Yrran €PYF:

JHKIa l{})’BaTHJIallHTaH Hl-lTep(l)epEHuHﬂ MaKCHMYMMWHHHT 11apTH ( i~

=:2;I‘vv+61+ p = 2pn - (16'1-5)
Gynanu. By epaan y = 2nhcosyp #¥a dapku ydym
2nhcoslp=p}h‘_2_7;.t(5l+62) (16.15)

WapT  Xocun” Gynamu. Arap p cow ﬁ;—:i—ra HECGaTan apua KaTTd

6juca, y xonna (16.16) (opmysianuHr YHr TOMOHMAArH HKKWHYH xan:
HH 5BLTHOOPra oJiMaca. Xaw GyJaid Ba MAKCHUMYMJIMK INAPTH

. 2 nhcosP = ph (16.1/5!)
KYPHHHULITA KeJaau. (16.16) Tenrnamanu p 6yituua nmp(pepeuuualmaﬁy
— onhsinp gk = (16.17)

HBH XOCHJl KHJIaMH3. dp = Ap =1, d) = Ay ne6 ¢apas xuauG, HeKH
thapkaap yuyn

ey A 18
Aw_—2nhsin\p (16. )

Jle0 €3HLIHMM3 MYMKMH. «MHHYC» HIIOpa %< 0 sKamjuruEd GHIAH-

panu. MutepdepeHuss makcumymaapu opacHziard Gypuak opandy WYH-
Aaii- nonanananu. HnreppepennusiaHyBud HypIapHHHT ek COHH
OWJIaH WII KYpraHia Goul MakCHMyMJap XakHia ran Gopagu. N—><°
6yaranjia GOHI MakCUMyMJapfaH GOmIKA MakCHMyMJap Gyamaiigu. ¥iH-
TepepeHLust GOl MaKCHMYMHHHHT KeHMJHMIH Kyn Typan wuurepdepo-
METPJIADHHHI aKpaTa ONWII Ky4WHH XapaKTepJoBYM SHr Myxum KaTTd-
JHK XHCOGJIaHa TH. Yuu Tomuuwr yuyH (16.° 14) ¢opmynann xyipAari:
KYPHHHHHILIZA KaHTa &é3amus:
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[ = I,,,“—T R)? - ;
(I—TR)2+4rRsin£2"_ (16.14")

(/P xarramnk-/ ra asimawrapHiran). By epaa

T2/,
L, = “_1137-, (16.19)

HATEHCHBANK MAKCHMYMHHHHT KHIMATHHH GHJIIUpAJH.

HuTeHCHBIMK MaKCHMyMHHHHP KeHLJIHCH 1e06, HHTep(epeHIHoH Mo-
Jocafiapiard MHTEHCHBJIHKHUHT MaKCHMaJ KHHMATH spMHraya nacasju-
rau HKKH HykTa opachja érypuu 20y Oypyak WHTEDBAJHHH TYuIyHA-

mu3. (16-14°) dopmysnana I HHHC YpHHra —’2"— HH KYHHO,
Im(1—TR)?

ImlZ
% (I — TR)* — 4R sin? %)_ (16.-20)
ra sra 6jmavus. By xonna copma anMawTHpHILIAP i
. @ 1—1R
n— = — 16.
S T VR (16.21)
uu Gepasu. Murencupiuk makcumymuna
O =0, =2pn (16.22)

6ynamu. HuTepdepeHiuon nosocajard MakcuMymaan [ = ’—;’ 6y.arad
nyxrara yrautard 6O ra TeHr GYJiraH (basa Y3rapUIIHHE XUCOG/IAMA3,
Gyuupa @ xarramuk (16.21) maprra Gyiicynanu:

< =0, + 60
y xonma sin®: = §ind),n cosd® + cosD,, sind® = siné®. 6O K-
ypk Gy.ramn yayH sin 6@ =~ 8D, nemax, sin %=—?.sin$— HHHT Oy
kuitvatuny (16.21) dopmysara KyinG, -

60~ 1=
= — (16.29)

ra sra 6ynamu3. HurepdepeRiron nomocaHutr (MakCHMyMHHHHT) (hasa-
BHil SIpUM - KEHIJIArK myHjaid 6yaank. Tyauk kedrmix 26@ ra renr.

Bypuak KeHrJiWKHH TOMHUI y4yH ) GypuakHHHr 6\ Kuiimatra ya-
rapuwmgary p HUHD (16.4) dopmynacuun xucobra omysum (16.47) 6u-
Jau u(onasaHaauran (jasaap YarapHIIMHH  -TONMAaMH3:

. dwnhcosp | " \ __ 0 [ 4anhcosy

VG(D = 6(——1_ +- 8, -[—.52 = E(T +- 8, 4- 62)“’-
6,.Ba 0, HH GMPMHUY SIKUHMAIIMIIAA  ra GORIHK SMac fe6 XHcoo-
nam mymku 6yaraunurunad 6@ yuyn
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'S 4gtnh sind - 16.24
D ro—— D oz

-Ta sra Gynamus. (16.23) Ba (16.24) uboanapHu Taxggocnaé,‘

Spe=r o b 1—GRE (16.25)

2nh sin VP 2}/ TR
HU_ Tomamns. By HHTepdepeHmHOH MakcHMyMHHHr Gypuak sipuM KeHr-
JArHHE Honanaiau. TYaug Kenrsuk, smHu uHTep(hepe MO noJoca-

Adri MAKCHMaJl MHTEHCHBJIMKHMHI sipMATa TeHr OyJraH HKKH HYKT
opacunard Gypuyak wmacoda

26 —— N 1—7R (16.26)
=% 2nhsiny «}/TR
ra Tenr Gynamu. Bupuuum kymairrysus (16.18) chopmysara acocad Hi-
TEP(EHINON MakcuMymniap opacuaars Al macodaum Gepanu. Arap

N — ZVR (16.27)
€ 1— TR
Gesrn KupHTCak (6y epra N, Kefiupuauk K§pu6 yTamH3KH, HMHTED:
$epennuon mypnap connnu Guanmpanu), |y xoana (16.26) dopMysani
’ _ Ay 16.28)
269 =7 . ‘ (
KYPHHHIINA XaM &3HII .MYMKHH, sibHU HHTephepeHIIHOH MaKcmayMHHH;
GypuaK KeHMVIMIH KYINHH MakcHMymJjap OpackjarH Gypdak opanm(.)la_
N, mapra xnunk skan. MurepdepeHmHOH MakcHMYMHHHT GypuaK l(eﬂg
JIMTH Y3UHUHP SHP KATTa KUiiMaTHra WKKE Hypau HETepdepeHIHind,
ABHU N, = N = 2 GVyaranna SpHUIIA Y. o
N Genrnparu e MHIeKc ymoy xoJjard Gapua Temr Gysmarad Hi-
TEHCHBJIMKIATH HypJap YeKCH3 TYIJIAMAHMHT YDHHHH OJIyBYH «TeHT Hil-
TEHCHUBJINKIATH HHTep(hepeHNMsNaHyBIH HypJAPHAHT S((peKTHB COHHIHH
OuJIpai. :

3-xansaan Padpu-Tlepo matepdepoverpi yiyH N,
TR N, COHH  AesipJH JIOMM 6yTyH I{HCM}I&% Talﬁ'
Kapy, Kacp KHcMra xam ara 6yna113-
' N, yuyH ojaria »Xajpaj Tyamjaad. o
060 6110 xanganga N, uHr Kuiivariaapi TR gl;%r
0,70 8.77 dyHKusacH cudarnaa KenTHpHIraH. (16.28)
0,75 10,09 ¢opmynanan sa 3-Kajpanjan R xadua
9:50 14,98 Karta Gyica, HHTephepeHIHOH MoJoca
8’3{—2, {S’§§ XaM I[IyHYa WHrMYKa OYJHIIH Kzﬁﬁﬁ
0,88 24,60 upgaan.Arap YHHHD KeHIVIAPHHH rosiocasap
83(2) %?,5732 opacmparH Macoda yJaymuiapuia n(poza-
i ,70 -
8'3? ,85"}3 Jlacak, sibHH
928 15570 g 200 _ 1 (16.29)
0,89 314,16 0 Ne
1,00 oo
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MyHOCa6aTHH oOJCaK, y XoJja
TR = 0,50 yuyn & = 0,224; TR=
= 0,99 yuyn é = 0,0032 xocux
&ynanu.

Ilynpait xuau6, arap TR =
= 0,50 Oyaranga HHTEpdEpeH-
I[HOH rojocanap  KeHIVIHTH
HHTEP(EPEHIIHOH  MaKCHMyMJap
opacuparu Macopanuur 0,224
KHCMHHH TaimKHa tca, TR = 0,99
6ysragga 6y KEHIVIHK MaKCHMYM-
Jlap opacHjaru MacoaHHHT (ha-
gar 0,003 KHCMHHH TAIIKHJI 3Ta-
1u. By xoa, arap nurepepeHIHon
MaH3apaja A TYJKHH Y3YHJIH-
THra MOC KelyBuUH HHTep(epeH- 38- pacw.
ITHOH noJjiocajnapfan  TamKapH
aua GomKa TYJKHHJapra Te-

PHIUIH  HHTEP(EPEHIHOH TMojocasap XaM MaBkyn Gyaca, y Xoa-
Jia yaap Gup-OHpJapHiaH SXUIHIHHA axpanub TypagH, HeraH Mab-
HOHH aHrJartajd, XOJOyKH HKKH HYPJIH HHTepdepeHuusna GyHuait
X0/ Xeu KayoH io3 Gepmaiinn. Kym Hypsu HHTEp(epOMETpHHHT GyHpai
MOHOXPOMATHK HYpJaHHIIJIADHH GHP-OHpJIapHlaH aXKpaTHIl XyCyCHATH
asepama oauut Koburuamu EKu ascpama oauul Kydu fe6 artanapd. Kym
HypJaH HHTepepOMeTPHUHT 6y XoccacH 38- pacMia TacBHpJIAHTAH. Y H-
Jia HHTep(hepoMeTp raspaspsii CHMOG JiaMnacH CHEKTPHHHHT SIIHJ YH-
3uK EpyFaHrd GHIaH HypJaHTHPraHzard HHTEP(EepEeHIHOH IoJocanap
tororpagusicn Gepuaran. Potorpadusaa CHMOCHHHP SIIHI YH3HFH
TapknGHAa MaBkyj GyJraH TYpJd TYJIKHH YSYHIHKIATH HypIaHHII-
Jlapra TerHIuIH JKyAa KYI COHJIH 3XXYa HHIHYKa HHTePEPEHIHOH Nos0-~
canap Kypuuu6 rypu6au. Onatiaard cnekTpockonia GHTTa MOHOXpoMa-
THK HypJanu (6UTTa CeKTpas YU3HK) GYIHO Ky,pHHALAraH CHMOOHUHE
SINTHJT HYPJAHKIIK aciujia Oup-Gupura TYJIKHH Y3YHJIHIH GWIAH SIKUH
Gyuiran »Kyjia Ky COHIH MOHOXPOMATHK (TYFPHPOFH, KBa3HMOHOXPOMa-
THK) HypJaHULLIapAaH TAIKWA TONraH Gynapu. Y.IapHH Gup-Gupa-
punan dabpi-Tlepo nurepdepomerpy amparn6 Gepa ojagu. Arap oxar-
o

Aary GHp MpH3MaJH cnekTpockon Gup-6upuaan 0,1 A TapTHOHAA y30K-
Ja Typrai YHsHKJIapHH a)KpaTca, CHMOGHHHT SN/ YH3HFH CIEKTPHJA
o

KoMmronentanap Gup-6upna A HUHT MUHTAAH GHp yaymura dapx Ku-
JIH06 JKojiaran GyJanu. 38- pacMaa KeHIpoK GyIHO KYpHHAETraH Xa-
Kanap Gepuiran xon yuyH ®abpu-Ilepo uHTEpdEpOMETPH TYJIHK am-
pata onmaran GMp HeuTa HypJaHHULIAD HHFHHAMCHIAH MGOpAar.

OHIM Ky HypJH HHTEP(EPOMETPHHHI AHCIIEPCHSCHHM Ba aXpara
OnMuI KyYnHH Tonamus. (16.16) myHoca6aTaaH TypJiH TYJIKHH Y3YHIHK-
JIapDHHHHT MaKCHMYMJIapH TypJik Gy pyaK OCTHIA KOWIAKIIIApH KeJHo
YHKaIH. YHHHT CWDKHIIH KaHJa# KOHyHra GYiCYHHIIMHK TONHI YYYH
(16.16) udonany TyNKMH ySYHNHCH GYiinua AuddepeHnuamiaimMus:

105




et o da
—2nh szmpm‘fi +4- 24 coswa% = P —2;[—:7(6, + 8,).

Xosupri paKTAa KYMUHIHK Xomiapia n=1, apum Z_: =0 65’mraﬁ Ky

Hyp/H yrTepdepoMeTpiapian  (oipanauunafgy. Bymmau Tawkap, 6y
ac6061ap p)I(VlIa KaTTa Ba

1 d ;

a8+ 68)<p (16.30)
Gjarad XoNIapAa HULIATHIANM. VY xonna xaitumnars 6, sa 8, (asa-
Jap cakpaumjan ‘TYJIKUH Y3YHJIMPH GYiidua OJMHrau )\ocma MLITHPOK
sTrad XajAHH SBTHGOpra oJMaca xam Gysaau pa “’ x YAYH

dp P

@ T heny (16.31)
ra sra GYJamus.

Arap uIYHHHUIEK (16.16) cdopmynana p>> %(61 - 6,) SKammuru-

HH Hasapia TYTHG, 23 (8, +0;) karranukum 9wTHGOpra 0/MAcak,

(16.31) chopmya -
dy _ "2hcosy 1 (16.32)

dv — 2hksing  Aigy

kypunnmra Kenan. BunoGapun, Tysgun ysywmra d\ ra yaraprauna
uHTephepeHIHsT MaKCHMYMI

— P
= — g i (16.33)
o dp = — LT (16.34)

KaTTaNIuKKa CHDKHILH. (16.31). (16.32), (16.33) Ba (16.34) dopmynanap
‘2 A ®a6pu-Tlepo unTEpdepoMeTpHHHHT Oypuax

= - RHCIEPCHSICHHH HpoanaiIH.
| JlexuH HHTEP()EpPOMETPHHHT AHCMEPCHSIra
| STa 3KaHJIMTH, arap Ou3, MacalaH, HHTEp(e-
} & PEHLHOH moJIocaJlapHH MPOEKUHSIIAUL YUy H
I S Y3YH (OKycniH o6beKTHBIApAaH (oiinanan-
i - TaHHMH3JA TYpJH Y3YHJIHKAArH TYJKHHIAD
MHTEp(epeHIHsICH MaKCHMYMJIAPUHHHT HCTA-
TaH CH/UKHUIHHH ~ aXpara oNlaMH3  Jierad
MabHOHM aHrsaTMaiinn. JHTepdepeHuon
/i I MaKCHMyM/Iap ueK/JIH KeHIVIHKKa sra Gy.ara-
o ¥ HH ca6abin Kyn HypJH HHTep(pEepOMETPHUHT
_,'__*‘_V.' - OHp-GHpHTa sSIKHH CMIeKTpa/l YH3HKJIAPHH ax-
‘ - Para onum KOOMMMATH €KH GOolKaga auTraH-
39- pacm. Ala, YHHHr aykpata OJIMIU Ky4YH yerapara sra

Imnp

.
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Gynanu, 6U3 yHH auuKJAwWHMH3 - Kepak. Byaunr yuyw 39- pacwra
MypoXaaT xuiamus. By epha TypaH A Ba A’ ySyHIHKZAar# TyIKuH-
Jap HHTep(epeHLHsCH HKKHTa MaKCHMyMHHHHT TDAa(QHK TacBHpH
fepunran. Vkkama TYJIKHH HHTEHCHBIHKIADHHHHD KYINHIWKRAAH
Xocwa OyajuraH HaTHXKaBHH HHTEHCHBJHK TAKCHMOTHHH  OJHII-
Jla xap 6up ¥ yuyH aJOXHja MaKCHMyMJIapra TerHuIIH OpAuHATaNapHH
Kympu Kepak. Arap GyHH MaKCHMYMJI4DHHHT JHCIEPCHS -HaTHXKacKia
d cHmKHITH MaKCHMYyMHHHT 261 KeHIVIHTHra TeHr 6yJraH Xoa yuyH
Gaxcapuiica, MaKCHMYMJIap OPACHJArH yJIapHHHT HHTCHCHB/JHK KOHTYD-
_ JIapMHHHT KeCHIUTaH epHarH HHFHHIM HHTEHCHB/IHK a/lOXH/a OTHHNaH
Xap OGHp MAKCHMyMJAarn WHTEHCHBIHK KuHAMAarHra TeHr Gyiaad. By
‘KOWAa TypJH TYJIKHH Y3YHIHKIArH HypJaHHUIIAPHH aXPaTHIIHHHD
yerapaBHii mapTHHH XapakTepuiaiiu. By epra diy) opanny axpaThul
yerapacuHUHr GypyaK KaTTalHIH XHCOGIaHajd. dy) KaTTaJHKKa MOG,
KeJyBuu A’ — A CHIEKTPas HHTePBAJl aXPATHII UYerapacHHUHT CIeKTPEM
KaTTajgury 1e6 atanand. M'—A Hu 663 20A ne6 GenruiaiMuz. Y HH TONHIT
yuyn (16.34) gopmynanaru di nu (16.26) bopmysiagary 26y ra Tenrviam
J03nM. Y XoJiha (arap 6u3 n = 1 1e6 ONraHAMH3HH Hasapha TyTcaK aB-
TOMAaTHK paBHmza T = 1, sin®y = sin @ Gyu1dnu):
1 dh A 1—-R
A e B
. g A onsing n)/R
Xocun G6ynaxu. By epnan

A2 1—R.
dh = 260 = o o (16.35)

Kesm6 unkand. (16.35) dopmyna xynm Hypam HHTep(EepOMETPHHHI ax-
PaTHG KYpcaTHIU yerapacH KaTTaJMrdHH Hdomanaiy.
el e e (16.36)
A 2h cos @ aVR
KarTaJHK HHCOWii a¥paTHII yYerapacHHM, yHra Teckapd GyJras
N = L=2lzcos(p 7 /R (16.37)
260 LREIT=R
KATTAHK 3ca MHTePGEPOMETPHUHT aXparTa OJIALI KYYHHH mpo;xa.naﬁ,nu,(‘
Asxparnur yerapacuun 260 OpKa/M E3UIUHHHD MABHOCH LIYKH, y CIeK-
TpaJl MH1epBaJIHHHT MaKCHMYMHMHI HKKH TOMOHHJA ETYBYH HKKAJa sp~
MuHE (Gy epfla HHTEHCHBJIHK MAKCHMYM KHAMATHHHHID spMHraya nacas- -
1) ysapo GHpJALITHPALH.
2hcosp a VR _
SR Y
Gyaranu yuyn (16.37) copmyJianu KyiHAArH K§pHHHIIAA Kaiita €3HII
MYMKHH:

.= pN,. - - (1639)

JleMaK, aXpaTHi Ky4d WHTEp(epeHUHsi TAPTHOMHHHr WHTepdepeHuHs-
JIaHYBYH HYpJIap COHMra KYNaiiTHpHJIPaHHra TeHT.

.
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Cnektprutr 0,5 semn=>5000 A ;
h=1cn, R=098, =0 guc-

MH yuyH = : 1(2)_5 = 165,7 =

=6,22.10° 6ynanu. ByH)laﬂ HH-
TepepomeTp GHP-GHpJIApHAAH

oar_ M _ 50004° - 3
ZGX—%_W =79.100 A
macoaza Typrau YH3HKJIapHH ax-
pata omumy Mymkus. Arap b =15

o
cM osuHca, 200 = 5,3-1075% A
6ynagu. By aca pmudpakmuoH
crekTporpadyiap MMKOHHSITHAAH
TaxmuHaH 1000 Mapra opTHK. YI-
Oy xom Kyn HypJad uHTEphEpO-
METPJIADHHHT 3HT «KYY/JIH» CIEK-
Tpan ac6obmrap cHpaTHga GeHH-
X051 ah3amIMKKa Sra SKaHJIUTHHH
Kypcaranu. JIEKHH yJap HYyKCOH-
JIaplaH XoJMH 3Mac. By HyKCOH-

] Jlap WyHAaH HOOpaTKH, ~ yJap
CNeXTPHHUHr O6up BakTAa (akaT
¢ HKKHTa p Ba p + 1 TapTubiau HHE-

h TephepeHI o MaKCHMyMJIap opa-

40- pacw. _ CHJIArd WHCHYKA COXaCHHH TeK-

mrpa onagd xosoc. Arap 6y

unTepBanHuur (16.18) ‘¢opmyia-

ZaH OIAHA/(UTaH Oypuak Karranuruau (16.34) ¢opmysiagaH OnuHAKH-
rag Ba

Pl

gl L 0 " (16.39)

kypunmmzia €3unyBad AN CUeKTpan MHTEPBAN KaTTANMLHTA TeHIJIAcak,
Gy KaTTAJMKHH AHHKJAUI KWAHH Gyavaiiin (Gy cdopmynaga GH3 n =
— 1 Ba { = @ SKAH/IWTHHH HasapAa TYTHHK). ¥ Xosza

M
tgp A~ 2hcos@
ra sra 6yamu3. By eppan

A2 )
M= gt . - (16.40)

Gynanu. Arap aBBairu muconparuaek A = 5000 2\, h=1cm, p=0
o
ne6 oncak, AL = 0,125 A 6ynapu. By xyjpa xywin mnpusMand €xu
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JHU(QPaKIHOH CHEKTPOrpadiapHHHT a)KpaTHII Yerapacura sxHH. Ter-
WIHPHIAETral HypJaHHUIIZACH CIEKTPaJ HHTEPBaJ KeHr GyJarauia Kym
HypJIH HHTepdepoMeTp O6Hp KHHMATIH HaTHKanap GepHil HMKOHHATHI2Z
ara GyJMaHad, YyHKH Oy epAia Ty pJu TapTHOAArt CeKTpJapHHHT yCTMa-
YCT TYIIHIIH Ky3aTHJaaH. AHYa KeHr CeKTpaapaa XaM Ky HYPJIH HH+
TepdepoMeTpJIapHH CIEKTPOCKON CH(AaTHAA HULIATHUI HMKOHHIa 3ra
OyJiuuI yyyH yHH NpH3MaIH €KH AH(PaKIHoH cnekrporpad GHiaH Gup=
Jawrapaguiap. By cnekrporpaguiap crneKTpHH acTaBBaj IIYHAAH ays
paru6 Gepapuiapky, ymoy axpatH6 omunran AA coxa (16.40) ¢opmy=
JIajial aHHKJIaHauraH KaTTaluKAaH OpTHK GyaMalinu, By cnekTporpad
(cmexTpockon) HHHI axparum yerapacH AM jaH KHYHK GYVIHIIH Kepak
JieraH MabHOHH aHIJlaTalH.

40- pacMza Ky HypJIH HHTeP(EpPOMETPHHHT MPHIMA/IH CIEKTporpag
Ounan GUprajiHKia KaTTa a)KpaTHIl KydHra sra GyJraH CIEKTPOCKOIX
cuatuna HuTafgurad KypHIMACHHMHT ONTHKaBHH CXeMacH KeJsiTH«
puiran. By epma / — épyrauk MaHGaH, %; = KOHJHCOD JIMH3ACH}
S — npusmanu cnekTporpabHHHr THPKHmHY, K — Kojnumatop; Op —
KQILTHMATOPHHHT QOBEKTHBH, YHHHT (oKycuaa S THPKHII 60p; Py, Ps'
Py — cnextporpad (yu npusmany CHEKTPOrpag) HHHI fpHSManap CHe<
TemacH; P — Kyn Hypau unTepdepomerp; Phlk — cnekTporpapHHHE

* MHTEP(EPEHIHOH MaH3apaHH Cypartra OJIHI yuyH MviKasJIaHran cpo-i
ToKamepacy; O, — (hoTOKaMepaHHHT 00BbEKTHBH; Ph — (oTomIacTHHKA,

41- pacmza myngai yg npusmanu HMCII- 51 cnexrporpadiy Kypuis

MaHUHI TalKH KYPHHHIIH KypPCATHITaH.

.uuua{ll{lll((U”ﬂ”,”
C Mgy

T

41- pacm.
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17- § Ynrepdepennuanunr ¢anna sa Texuumkapa Kyananuww. Murep-
diepomerpaap

Epyrank uHTepQepeniuscH amanja XKyxa Kym xoiaapaa Kyana-
y#AaAH. YHIHT EpAaMHAa éPYFITHK TYJIKHHAADHHHHT y3yHIHTHHH XKy Aa
JOKOPH aHHKJIHK/A aHHKJal; YH3HK/IH KaTTAlHKIApHH (yJIYaM/IapHH),
JKHCMIAPHAHT KH3WraH/a Ba GOWKA upouecc/apaa io3 Gepajiuran ysra-
pHUITAPHHH Kyla aHWK Yy9ail XamAa CHHAMPHIN KyDPCATKHU/IAPHHH
ynuai, CHPTIADHHHT CHHKJAN Ba CaiiKa/viam cHpaTHHH GaxoJsaur
mymkHH. "HHTepdepenuns épaamuga cnekTpockomusiia Katta MyBag-
¢paguATIAPra SPHIIHIANKY, 6YHAA HHTEpP(EPeHIHsT aCoCHAa SHT KyWIH
cneKTpall annapariap spaTHILH. .

Du3HKaBHil TafKHKJIAP YTKAa3Hil Ba TEXHHKABUH TaTOUKJIAp Y4yH
Katop HHTEp(epeHIHOH ~ ac6o6aap — HHTepdepomerpsap HuIab 4u-
KHATaH. YJapHUHT 6apyacu GuTTa [PHHLMAra acocJanrad 6yau6, ¢a-
KaT KOHCTPYKUHsIapii JKHXaTHAAHTHHA (apKaanann. IKku HYpJH Ba
Kyn HypJH uHTepdepoMeTpsap OHP-GHpHAAH NMpuHUUIHAT (apK KH-

, napu. Kyn. Hypau nntepdepomerpnap, yJapHHHT HasapHACH Ba 3HF
MYXHM TaTGHK/Iapu GyHIaH aBBa/rd naparpadaa KypHG YHKHIraH SH. .
By epaa GH3 HKKH HYpJH HHTep(ePOMETPJIapHH, SIBHH HKKH HYpJH
uHTEpDEpenNysra acocqanran HHTEPPEPOMETpJIapHH KYpHO yTamus.
Man6Ganan KenaérraH épyFIHK HYpH aXKPaTyBUH Kysry €piaMuia HKKH
Hypra axparunagu. Cyurpa ynap typau iyasiap 6unan Keraju Ba siHa
yupamu6 Gup-Gupnapu GuIaH Hi-
Tepdepenunsianany. Hypiapaai
6upu (EKH HKKaJacH) TEKIIHPH-
J1aéTraH -o6beKTra HyHaNTHpHIA-
4. Y epnamyp y éku Oy Kymnm-

_ua Ayn Qapkura sra-GyIafuKH,
HaTHXKaAa uHTephepeHIyoH MaH-
sapaga yarapum (uHTEpdepeH-
IIMOH MONOCA/NAPHHHT CHIDKHUIN)

C=o==a$)

—~lo —

103 Gepagd. By CH/KHLILTADHH
1 ‘yiya6, yJaapHHHT HHTephepomMeTp
1 \ Ba ypraHujaérraH Xojuca GH/IaH
\ A | GornugauruHg GuaraH - Xonna
= Al “ (& 5, TAAKHKOTYHHHU KH3HKTHPraH -Kar-
| &4 Ta/NHKJIaPHHHT KHHMaTHHH TO-

| 12 U MyMKHH.
. \! HnTepdepoMeTpaIapHHHT K1
<:_,,>lz COHJArH TypJIapHHH sIpaTHILLA
Sl acoc 6ysnn6 XH3MaT  KHJLAH
_{ o mamxyp Maiikenbcon HHTepde- .
M POMETPHHHHT TY3HIHIIHHH KY-
/N ph6 YMKAHIHK. 42- pacMAd YHUHT
TS ONTHKaBHH CXeMaCH KeJNTHPHI-
ran. Epyenuk [ €pyriuk Marbai-
42- pacu. aau [, nmuH3a OpKaaH Mapajen
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(éxu Gup 03 TapKOK) HypJaap JacTacl mwakJAnia acGOGHHHT OnTH-
KaBuit yiura 45° Gypuak ocTHAA JKOHAAWTHPHITAH sipM waphod S
@pYFIINK aXPaTyBYH Kysryra (P nuacTHHKara) iyHaJaTHpuIaan. S Kya-
Ty yHra Tyuwaérran HypJap AACTaCHHH TeHT HHTeHCHBAHKAArd HKKH
Jacrara ax<patuo 1o6opann, Oy AacrajapiaH OHpH S Ky3rynaH yHH op-
Kara KaiirapyBun S; Kyaryra Kapa6 #yunanagu. UKkunun gacrta S kya-
rynan S, Kysryra yTaju Ba yHAaH opKara Kaitanu. S épyFIHK axparys-
UM Ky3Tyra xafTajaH TywraH HKKaja QacTaHMHT Xap GHpH fiHa HKKH
jacrara axpajiapd. YJapAaH HKKHTacH €pyrauK MaHnGaura KaiTagu,
6omKa uKKura (/” Ba 2’) pacra aca L, quH3ara TyurM6 YHHHT €pAamuja
M’ nyxrara TyniaHaiH Ba WyHAaH CYHI siHa TapKaniagu. P’ sicch na-
paIes] NAACTHHKA { Ba 2 HypJapHHHT HYJI (hapK/IapHHH KOMIeHCalus-
Jam yuyH XH3MaT KHAanH, YyHKK { HYp asspanud, S Kyaryra Kantuim-
Ja MUIaCTHHKA KalHH/IMFHAAH HKKH Mapra yrapd, 2 Hyp OuniaH 3ca
Oynjaii 6yaMaiiay, P’ niactunka XaM P niacTHHKa sicalrad mumanan
Taiiépaantan. Y HH XaM HHTepdepOMETPHHHT ONTHKABHH yKHra anuK 45°

.Gypuax ocTHAa Kyinmany, wy rydainn /1’ Ba 22” HypJaap JacTacHHHAD

GocuG yTraH HysH TaMOMHJA TEHr KHHMAaT/IH Gyaaiu. I Ba 2 mypaap

Jiysigard  HOCHMMETDHKJIHKHH KOMMeHcauMsiiadauran P’ miacTHHKa

KOMINEHCAIHOH TVIacTHHKa Ae6 HOM oaraH. 42- pacmaa onTHKaBHIT cxe-

Malu Ky fertaniap 6HiaH I0K/JIaMacJHK MakKcagHia Hypaapiiuur P Ba

P’ njacrunkasapjarid CHHHIUM KypcaTtHiamaraH. Bynpafi acGOGHHHD

puiamy 15- § 7a XypuHO yTHAraH VIACTHHKAJApHHHT HILIaigHra yX-

waiian. Jlexun Oy epiia pean S, Kyary BasupacHHH S Ky3ryjia X0CmiI

6yaran Sy MaBxym TacBup yralinu. Y xoana S, Ba S; kysryiap S, Ba S;

opacujari Maco)aHHHI MKKHJIaHTaHHTa TeHT Hyul (hapKura ara 6y.Jra

XaBO IVIACTHHKACHHM BY)KYAra Kentupanu. Arap 6ynna Sy Ba Sy y3apo

napajjen GyJuca, y X0J4a KOHUEHTPHK XaJKajap CHCTeMacH KYpHHH-

HrHAard GHp Xua KHAVIHK HHTep(epeHIUsacH BYKyaAra Kenann. YHH L,

JMH3AHKHT [ (oK TEKHCTHTIA Ky3aTHil MyMKHH. Arap S, Ba Sj no-

HaCHMOH OpalluK XOCHJI KHJICA, Y X0J1/1a OJaTAard MOHACHMOH IJIaCTHH«

Kaja BY)KyAra KelaJauran nutepdepeHuuara yxmam GHp Xl KainH=

JUIK MHTep(epeHuHscH ByXKyJAra Keaand. By xomma uuTepdepeHimuon

mansapa L, JMH3aHMHT ONTHKaBHi yKura M’ Hykraja THK yTras Te-

KHCJINK[a aHya aHuK Kysaruiagd. (By tekmenuk xampa S; Kysry Te-

KHCJINLH L, TMH3ara Huc6aTaH KylMa xucobnanany.) 43- pacvaa Maii-
KeJIbCOH MHTEP(HEpPOMETPH KOHCTPYKUMSAIAPHAAH * GHPHHHHT TallKH
KypHHALIH Kearupuirad. Pacvaa pakamiap Guian KyHugaruaap Gen-
runanrai: [ — €pUTYBYH Jiamma y4yyH MYJ/DKaJIaHTaH NaTpoH; 2—
€pYFJINK ampaTyBud KY3ry; & — KOMNEHCALMSJIOBUN I[VIACTHHKA; 4—
5— unTephepOMETPHHHT aCOCHH KY3ryJsapH; 6— acGOOHHHT CTaHHHACH;

7— KY3ryHH CypHu YYYH MyJ/DKa/JIAHTAaH BHHT MaXOBHTH.

~— Vurepdepomerpnap HHXOSITAA CE3THP ONTHKAaBH{I acGo6apAHp-

Yaap wadod xucMmiapiary 3uuIMK, TeMIepaTypa, HHTephepoMeTpHH
€PUTYBYH €PYFJIMKHHHT TYJKHH Y3YHJIHTH BA X. K. JJADHHHI y3rapuiud

HaTHXKack/a 103 Gepajurad JXKyna KHYHK y3rapHuliapHy nafKaura Hu-
Ko "6epann. Bymmaii Xomucanapuu ypraHumn ydyH YeTKH KHCMJI2pH



43- pacm,

CHPT/IApH AXIIH CHIHKIAHraH waddod sicch mapasiies maacTHHKAIap
ou1an 6emrr1mrauﬂu HKKHTa OMpP XM/ KIOBeTa uHTEphEPOMETPHUHT EPYE-
JIIK JlacTanapu uynura— 6upu SS; enkara, ukkupuncH SS, enKara
Ky HuIam. VMkxrana xioBera xam TEKWHP UIyBYH MOAAA GH/IaH TYJIAHPH-
JIajH. CyHI‘ KioBeTanapaan 6HpH}13 XoJIaT napamerpJiapuiaH 6upu
(revmeparypa, GOCHM Ba X. K) ysraprupuwiajd. ByHHHT HATHXKAaCHAA
MOJUIA 3UUJIHTH yarapanu, Oy 3ca 3 HaBGaTHIA CHHAHPHII KypCATKHIH-
HHUHT y3rapHmura oaud Kesiamu. ":.Ym6y X0 HHTep(pepeHmdmIaHqulrl
HypJaap Y/ apKUHHHT Y3rapHuTira Ba myHra Moc X0ua HuTephepeH-
IIHOH MOJIOCATAPHHHT CH/IXKHILHTA cabab 6y.axu. MuTepdepeHHon MaH-
3apaHHHT Oy CH/KHIIN KYaryJapiaH GHDHUHY CYpHII /M GUJIaH KOM-
neHcaunsvianaan. XapakaTaHyBYH KYSTyHHHT KaHya CypH/ITaHHTA
Kapal, ByKyAra KearaH iys Gapku Ba 1emMak, CHHAMPHII Ky PCaTKHIHAA
j03 OEpraH y3rapum aHHKJaHa[H.

FPﬁPTepq)epomeTp €plaMuia JMCHepCHsHM (mIy JKyMJIafaH aHoMall
AUCMEpCHsIHE XaM) YPraHwm MyMKHH, CHHAMPHII KypPCATKHYHHH Y3-
rapuiura onu0 KelyBUM XHMHSIBHII PeakUHsJIADHUHT GOPHIIMHH TeK-
[IUPHIL, SpUTMaJap TapKHOH Ba YJIAPHUHT y3rapHmH Ba X. K. JapHH
myBaddaKuaAT GHIaH ypranuim MyMKHH. MaiikenbcoH HHTep(epoMeTpH
Y3YHIUK/IaDHU: XKHCMIAPHUHT Y3YHJIUTH, €DYFIHK TYJKHHHHHHT Y3YH-
JIICH, TeMnepaTypa ysrapranjia XXucM y3yHJIHTHHHHT Y3rapumuHU (HH-
TepdepeHIlHOH UIaTOMETP) I0KOPH aHHK/IHKAA YJayanuiapaa dtgeKTus
Ky/LTaHuaMoKaa. JInusanap, Kysrynaap, npusamanap Ba GOlIKa ONTHKa-
BHil JleTa/VIapHUHT Taliépaanul cHpaTHHH TEKWHPHUI yUyH KyJ/IaHa-
nurad uHTEp(hepoMeTpsap aiHHKca a(deKTHB XHCoOIaHanu. ABHaIHs,
pakera TeXHHKAaCH, KOCMHK YuHmIIap TEXHHKACH Ba X. K. JIApHMHT
TapakKHETH Ty(haiyi ra3oqMHIMHKaHHHT afiHHKCca Te3 cypariap Guian
PHBOK/IAHHIIH, yUHII annapamiapHHH aHiaHuO OKHO yTyBUM XaBoAa
103 GepajuraH Te3 yTyBYH NPOUECCHAPHHA TAAKHK KHIHIIHHE TaK030 STIH.
HurepgepomerpJiap Oy MaKcamiap yuyH aifHHKca KHMMaT6axo ac6o6nap
6ynu6 xucobnanagn. Merp STaNoHHHH EPYFIHMK TYJKHH y3yHJIHTHIA
yuayamn Oy acGOOHHHT SHT MyXHM TaTGuK/IapuiaH Gupuaup. Bynn Mait-
KeJBbCOH amaJsra OMHPraH. . :
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MaiikenbCOHHHET GupuHUH Taxkukoriapn 1890—1895 finnrapaa
yTKasuiran. Merp 3TanoHH KaAMHAHHHT KHSHJ CNEKTPa/l YH3HFHHHHT
TYJIKHH YSYHJHCH OHJIAH TaKKOCJIaHAAH, OyHHHT Y4yH Maiikesbcon

— 6438,4722 A

KUAMaTHH TOMraH, 2
Kefmnuamug Dapy, ITepo Ba bBeHya TOMOHHZAH 2KyAa aHHK YJ-
yamiap YTKA3HHO, yuap Gy TYJKHH Y3YHJHLH Y4yH

A — 6438,6496 A

KHitMaTHH Tonaunap. By coH MalikenbcoH TonmraH KudMaTiaH ¢apg
KHJIaaH, yyHKH MaiikeJbCOH XaBO HAMJIHTHHH XMCOOra OJIyBYH Ty3aTMma
kuputvaran; ®aépu, [lepo, Benyanap sca 6y TysarmMaHu Xwucobra oJ-
ra XoJaja A yuyH I0KOpHAA KeITHPH/IraH KHimMaTHH 760 MM CHM. ycrT.
xamza 15° C TemmepaTypafard KypyK XaBoia OJraHjap.

Metpuu E€pyFIMK TYJKHHH €pJaMuja aHHKJAmfard Mysajga-
KHsITIIapra Kapamail, yHH KeHHHTH y30K BaKT JaBOMHJA aCOCHH STaloH
cuaruia Kabys KHIHII MYMKHH 6yJIMany, YYHKH Y3HHHHT MOHOXpoMa-
THKJIHTH HYKTaH HasapHAaH SHT SXIIH XHCOOJIAHTraH KaAMHHHHHT KU3HT
YH3HFMHHU KaiiJ{ KWIMII KHHHH, S’HM JOUM OHD XHJIa KaHTapuiMac sji.
daxgar 1960 itnana yuiuoB Ba Taposmnap Gyitnda 6yaraH XI Bom xom-
(epenmuana acocuit aranoH cudaruaa KpuntoHHHHT Kré paoronmuuuur
HB0TOI aTOMUJATH 2p1y — 5dy caTxmapHgary YTHUIra MOC KeJraH 3ap-
FaJIJIOK YHMBHKHHHL TYJIKHH Y3YHJHMIH KaGyJ KHJIHHHIIH XaKHAard Ka-
pop TaciuK/IaHu. X03upru BakTAa MeTp Kr® HUHT Bakyymaaru 6y Hyp-
JanumuHuHr 1650763,73 TyNKUH y3yHIHPHIA TEHT OYuIraH y3yHIHK
cudaTHaa aHuKJIaHaU.

Hntepdepomerpiapian épyrJNKHEAET XapaKaTJark JKHCMIap/ia Tap-
KaHIHHY TaAKHK KHIHII Y9YH XaM, ITYHUHDJeK, KeHr (oiijananuiram.
By rapgugoriap ¢aso Ba BaKT XaKWAaru TacaBBYDJIADHMHSHHA TyOnam
yarapumura o6 xennH. By xagna [X Go6a Garagenn TyxTa6 yramus.
Unrepdepenuust Maitkenscon Tomonunan Epfan Xkyzna ysoxua Typran
IONly3IADHHUHT IHAMETPJIADUHHE aHHKJamAa MyBadpQakusIn  Kymna-
Huiran. By makcajana Gomka ycyiuiap sdgeKkTHs GyJmaras. Epyenug
HHTEP(ePEHIHICHHHHT KYIIaHAIINAA I0KOPH NapayKalu KOTepeHT Hyp-
JIAHHLIIAPHH GepYBUH Jlasepsiap OyTyH/Iall sSHI'M HMKOHHATIADHH Apa-
THG Gepau. By ysox macodanapHu yTa 10KOpH aHHKJIHMK GHIaH Ygaus
HMKOHHSITHHH OepajH.

1941—1945 jimnnap nupna ymoy Kuto6 Myastubu jonka KaT/1am-
JlapJarH Kyl HypJH HHTEPPEPEHLHs acocHa I0KOPH MOHOXPOMATHK-
JIHKKa 3ra GyJIraH, npHaMaid Ba AHQPAKIHOH CHEKTPOCKOMIapiarira
HHCOAaTaH aHya Cojia HyJs OHIaH MOHOXDOMATHK HYDJAHHIIHH aXpa-
THIITA HMKOH GepYBUH, HHTEP(EPEHIHOH EPYFIMK (HIBLTPIIADHHH, HIl-
J1a6 YHKKAH 3. 44- a pacmza nuTepdepeHIHON EPYFIHK (QUIBTPHHHID
ONTHKABHH CXeMacH KeJATHDHJIaH.
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P sccu-napannen nnactunka
WaKIuaary uma €k 6ouika
wagpdod Taraukka Bakyymzaa Gyr-
JAHTHPHW HYyJH 6HIAH I0KOpM
‘KaiiTapum  Ko3(h(UUHEHTHra Ba
KHYHK JTKasHm Ko3((HIHEHTHTa
ara 6ysiran S, xysry KomiaHagu
(épyrmuk xaiiTapysud Katiampa
IOTH/IMII MYMKHH Kajap kam 6y-
JIHIIE Kepak). S; KysTy KomjaH-
TaHJaH CyHr, wy ycyJa OHjan
wagdod, axkpaTyByH Katiam Ba
. Oynnan xeiiun S, Kysry Guaan
Oupnail Gyuran MKKHHUH S; Ky3-
Iy KomjilaHagy. Bywnnai cucreMa-
ra Tymysyd L Hyp EpYFIHK
GuIbTPH MyHAa Kym MapTa Kai-
THIITAa AyY Kenapu. Hatmxana
Kyl COHJMHM HHTep(hepenuusa-

T2 & mysuu I, 2, 8, 4, . . . nypaap Ba

——— e JeMaK, Kyn HypJaH HHTep(epeH-
Ii UMs XOCHN 6Ysand. AKpaTyBuH
J KaTJaMHHHT nh ONTHKaBHil Ka-

© 44-pacw. JIHHJIHTH %éxu p% KarTalnKKa

: ara, Gy epga p — oparja - Gup

peua OHpJHKZAH OpTMaiiuran Kosdguuuent. Arap H}[Tequ_gpeli-
nioH EpYFIHK (QHIBTPHTA TYTall CHEKTPJIH HYpJAHHII Tymae"rr“,aﬂ
oyaca, .y BaKTAa Y HYPJABMIIJAH MAaKCHMyM YTKasHJIYyBUH Ty
K i y3YHJMTHHHHT SKMHEJA JKyJa KECKHH MakKCHMyMra sra 6yarad
KBA3HIMOHOXPOMATHK HypJaHHm axparagu. Bynnai Hypnamllmlla}l:H
JHTEHCHBJIHK TaKCHMOTH 44- 6 pacmzaa kentupuirad. by epaa I,—An

Im -
by S I HHTEHCHB~
TyJHSHH yayﬂ.ﬂﬂrﬂﬂarﬂ HYPpJIaHHII HMHTEHCHBJIHUTH; 5 SIPHM_H

anK. By Gyiuua EPYFIHK GUILTPH YTKASHII MOJOCACHHHHT MaKCHMY-
MuHHHED 26A CIeKTpaJl KeHIJIHTH aHHKIaHaly. [, — yTraH €pyrIuKuari-
«KAHOT/IAp> MHTEHCHBIHTHHH GHIIHPaaH.
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15- §. EpyrauKHHHC KaliTHIWHHH MHTephepeHuusi EplamMuia OpTTHpHII
Ba KaMaMTHPHLU

Klj'ln HYpJH MHTEPHEpEHIHsT Ba YHUHT CIEKTPOCKOMH:, JiascpJiap
(m3HKacH Ba TEXHHKALd KYJIIaHHIIaDHHUHT PHBOXH (aH osiuaa Oe-
puAra YTKasHil Ba MHHHMAJ I0THLI xoacp@uuuueux-xmna 10KOpH KO3ipu-
JWHEeNTJIH KailTapruuiap sipaTHul MacaJacHHH KYHau. By-macanan”g ¢ha-
xar 45- pacmia KypCaTUAraHieK KaTTa Ba KHYHK CHHIHDHII Kypcar-
KHYHra sra OyJiran HaBOaT/IalyBuH NJIéHKa/apAan TAUIKA TONraH Kyn
KATJIaM/IH CHCTEMa/la 103ara KeayBuH Ky HypJIH HHTep(epeHILHs acocHAa
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45- pacm.

xan guaum Mymxun. Bynna maddod Taraukka KOMmIaHraH ONTHKABHIL
A v o
KaMHH/IMCH 7 Ta TeHr GysraH HaBGaTsanryByH mapdgod naénkanap cHc-

TEMAacH TacBHpPJIAHTaH. -45- pacMa CHHAHPHII KYPCaTKHYH MOC PaBHIL-
Hnang = 2,3; n,= 1,32 ra tedr 6y/iran pyx cynbhund (ZnS) Ba KpHOMUT
(NayAlF,) niiénkanapugaH BYXyAra KeJArdH KyI KaT/iamJiH CHCTeMa
Kypcatuiran. By makcanna 6omka Mojajanap XaM HUIIaTHIHIIH MyM-
KHH.

[InénkanapHunr GYJIHHHULI YerapacH CHPTHAA EPYFIHKHUHT Kail-
THUIH 103 Gepann, GyHHHT HaTHXKacHAa Kym cownd I, 2, 3, 4 Ba X. K.
HHTep(epeHIHsIaYBYH HYpJIap CHCTEMAacH BYIKyAra KejagH. YJap

IVIEHKAHHHT  ONTHKABHH Ka/uHIHTH - 6yiranfa KafitraH €pyrauK/ia

€Tap/in Japa)<ajia Kenr CrekTpasl HHTepBalia Kyyaiumra oG KeayBun
Kyn nypan uureppepenunsiuu 6epani. ETru niénkanan H6opar cuerema
yrkasum koapduumnenty & = 3,6% Gyaraupa R = 96% uyp xaiita-
pu xos(unuentuty 6epanu. Hyp tothm xoapduupentn sca A<<0,5%
Gynanu. Ly fijn Gunau xyna 10KOpH ¢. H. K. ura sra Gyqran Kairap-
ruunap raii€paanagd. Arap Katiam coHHHH 9 raya opTTHpCaK, KaiTa-
prw xosppuunentu 98% ra TeHr Gynanu, Y 6Gup KaTaaMAa 3ca Tyma-
_erray épyrnukuunr gespau 100% u xaitranu.

Kyn gatnamnn untepepenimon Kailtapruunap Xo3upr paKTaa aa- -
8€paa I0KOpH ae/ITHKIIHN ONTHKAaBHi pe3oHaTOpJIap TaHépJauiia Keur
KYJI/IaHHIMOKAA. Y/iap I0KOPH MOHOXPOMATHKJ/IHKKA 5ra OyJraH Hil-
TepepeHnHon EpyFaHK GUIBTPJIAPHHH SIDATHIIA MyXHM POJb yiiHail:
nu. [Mnéuxanap cuctemacu épamuia thakar Hyp Kaiitap uur KO3hpHLHEH-
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THHH OLIHPHUI HMKOHHSITH BY)KYJAra KeJTHOTHHA KoJMaf, Gaiki ax-
CHHY3, wadod) XKuCM cHPTIapHAAH KaHTaauraH EpYFIMK MHKAOPHHH
KaMaiiTHPHII HMKOHUSITH XaM BYXy/ra KeJIii. By npo6iema onTukaBHil
ac6obnap scawja xyaa akryan xuco6nanand. [ladhop myxur, maca-
Jal, MHIa—XaBo, YerapacHiaH IIHIIAHWHT CHHIMPUII KYpCATKHUH
n = 1,5 6yarauna, épyrINKHHET Xap GHp KaiTHLHAa, TymraH Epys-
JMKHEHE 4% H KaiiTaju. Arap WHIAHAAT CHEAMDHIN KYpCATKHUH 1L =
= 1,9 6yaca, myp Kafitapum ko3(ppunuentn 10% ra sxuHIAALH.
LpyFIHKHHET INHIIAAAH TaHEpJaHraH Ky COHJIM ONTHKAaBHil JeTal-
napfian (Mypakka6 oGBeKTHBMAp, OKyJisipjlap, NMpH3Masjap Ba X. K.)
TAIIKUJ TONTaH ONTHKABHH ac606sapiaH YTHIMMAA KaHTHII COHH KarTTa
6ynapd. Hartwkana gaiirmmgarn Gegofia ityxomummap 80—90% ra
eTHIIH MYMKUH. Dofifany EPyFIUK OKUMHHHET CycaliHimuaan TamKapH,
Oy EpyFIHK ONTHKaBHH ac600 €pramMuja XOCH/I KHIHHASTTaH TacBHpPra
¢on Gepud, TacBHp KOHTDaCTHHH KaMaiTHPHNI, PAHLJH EPYFIUK y3a-
THIIHH B2 X. K. 1aPHY EMOHJIAIITHPHII Ka6H ca/nGHil TabCHP KYpcaTald.
Dynpai HYKOTHIUIADHH OJIIUHH OJMII YYYH CONTHKAHH &PHIITHPHII»
Jieb arairan ycyanan (oiimanaHuiand. BysumHr masmyHH ‘KyHH-
Jlaruya. Om‘nganuﬁ JIeTallb CHPTUIra CHHAHPHII K03((dHIHEHTH GepuiI-
raH ONTHKABHH JIETATIHUHT CHHAMPHIN KO3(HUMEHTHIAH KHUHK GYJIraH
jonka mwapgod napaa Konnanagy. IlapiaHunr oONTHKABHH KaJHHJIHLH
yopak TYJIKHH Y3YHJIHTHra TeHT KMJTHO osuHanu. By Xonga nkkana CHpT-

JlaH KaHTran HypJapHHHT Hyu1 cpaplgﬂ3 ra Tedr Gyuagu. [IynuHr ydyH

KaHTras Hyp/iap 6up-Gupapunn cyHxupanu. [emak, yraérrad (oH-
740 EPYFIHK OKHMM OPTagH. DHT SIXIIH HATHXKAra ONTHKABHil JeTalb
MIHIIACHHHHT CHHAMPHII KO3 hHIMEeHTH /2 GUlaH napJaHHHI CHHIAHPHLI
Ko3(puupenTH n’ opacuua” :

n=1Vn (18.1)
MyHOCAGaT ypuHIK GYJiraHja SpUIIATIANH. : :
_Adcycky, Oy WApTHH CIEKTPHUHT GYTYH KYPHHYBYaH AHANO30HHA
amajra omupHu MyMKHH smac. UIysunr yuyn (18.1) wapt xed Gyama-
raHja CIEKTPHHANT KY3ra SHT cesrup GYJraH coxacuia GaXkapuJIHIIAra
yuTHaHHanA. By Xonna onTHKaBuil CHCTEMaHHHT €DPYFIHKHH yTKasHIIH .
CIEKTPHUHT CapHK SIIHJ KMCMHJA Ky4IH opTa 60paiu Ba CIEKTPHHHT
KYK Ba KH3HMJ COXACHJA CyCTPOK opTa Gopaau. By xoa panr ysaTHuHHU
6upmynua Oysaan, anGarra.

EpuIITHPYBYH KaT/aM XapaKTepHCTHKACHHH sIXLWIHJIAWm Makcajauna
yiu GHD Heuta KaTlaMjaH HOOpaT KHIHG raiiépnanagukn, yaap ontu-
Kapuil Jerannu G6apua crnektp Oyinya Aesipau OHpP TEKHC E€pHIITHPAIH.
OnTHKaHA EPUIITHPHLI CHCTEMACHHH HIIA0 YHKHIIAA COBET (DH3HKJIAPH
A. A. JleGenes Ba . B. I'peGeHiuHKOBHHHET XH3Matiapu karra. Coser
ONHMIADH Ba HHXKEHEpJapH TOMOHHJAH HmJIal YHKHITAH ONTHKaHH
épumrrpHiu Meroan Coer MITTH(OKHHHHT ONTHKA CaHOATHAA KA KEHT
Ky1aHHAa1H.
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19- §. Epyrouk pudpaxuusicd. Toiirenc-®penens npuHuxny

. EpyrIHKHUAT GHP JKHHCIH MyXHTa TaPKAMHIINAQ, SBHH EPYFIHK-
HHHT CHHHIUH, KaliTHK Ba LIYHA yXwaur Xojucanap Oy/iMarat epaa
8DYRIHK TYJIKHHIADH (POHTHHUHT OYSHJIHINH 103 Gepmaiigu. By €pye-
JHKHHHT TYFPH YH3HK OyHia0 TapKananu Aeiduu GHIaH TeHr KydJIHAUp.
Awmainpa €pyrTHK JacTaJap HHHHT KODOHFH XOHa/la Xy Aa-KHUHK THPKHIL
JiaH YTHUIMHM Ky3aTHIAA GyHra HIIOHY XOCH/ KHJIHLI MyMKHH.

46- pacmpa I wHykTaBHii MaHOaJaH TapKalaérraH €pyPIHKHHHL
wapdopmac O sKpaHmard THPKHIIAAH YTHII CXEMACH KEJTHPHIraH.
THPKHIIHUHT HAMeTpH KaHYaJlHK KHUHK Oyiica, EPYFIHK KOHYCHHHHD
o OuHMIHI Gypyard Xam IIyHUaJHK KHUHK OyJajiH, AbHH CPYFIHK Hace
TaCHHMHT Gapya KHCMH Y3HHHHT TapKaJHLl HyHaJHUIHAAa KOHYC YKH<

HHHT 7 {{jHA/IMIIATA WYHYaMHK sIKHHAama Gopaau. Arap 643 my iy
OWIIaH THDKHII AHaMETPHHH KaMaiTHpa GOpHG EpYFIHK AACTACHHHHP

J

46- pacm. 47- pacm,

6up TOMOH/IaMa HYHAIMUMHE sSTHAJia OPTTUPMOKYH GyJjcak, KyTHIMa-

PaHja OyHH ac/In/ia XOCHI Gy/IMaraHnHu Kypraujoyaap spuk.Akcunya,D

‘ THPKHII KaHUa/lIuK Top GyJica, EpyrIHK OKMMH O 3KpaH OpKACH/a IIyH-

[' YallK KeHr ouunap sxau (47- pacm). Tapuxuit o63opaa aiitu6 yruira-

\ HHJeK, Oy Xojuca ypTa acpiia HTaNHSIHK oauM [pUMaibIx TOMOHHIAH

©  ouwmaran GyauG, y OyHH @pyrAHK Au(pAKIMSICH Ae6 araraH. Ymyman

Juppaxnyst XozucacH myHAal XONHCAKH, SPYFIHK JKyNa XaM KHIHK

THPKHIIApNaH €Ku maddopmac sXpaH YeTIapuian yTranuaa, y TYEpH
UH3MKJH TapKa/lHm HyHanumnan orand. By Xomjaa KorepeHT épyFrink -

acTalapHHHHT HHTEPPEPEHUHACHA KY3aTHITaHH KaGH MakCHMyM Ba

, THHUMYM €PHTH/ITaH/IMKJIADPHERT Y3ap0 aJMamuHuG Kelulny Ky3aTd-

agu. By unrepdepenuus Ba quGpakiuus XoAHCATAPUHHHT acOCH GHP

(X1, S'IbHH EPYF/IHK TYJKUH TaOHATHIa 3ra, Je6 XyJ0ca YHKAPHITa HM-

|on Gepapu. Ilynnait KuanG, PYFRIHK AUGPAKUUACH SpYFMHK Ty~

KHHHHUHT (DPOHTHHH madpopmac sxkpaH ‘Guian gerapasnaran Gapua

<1Xo/1apJa, seHH mwadgopmac sKpaH uerapananmaran (POHTHHHT GHPOP

[iKMCMHHE TycHO KyHran Gapya Xosapaa 103 Gepanu. JIudpaKiHOH

OflMcasiap MyXHMTHA MaBXyJ OYJraH Ba YHHHT ONTHKABHil XapaKTepH-

7| drukanapuian ¢apx Kuiaguran Gomka madhod xucMIap TOMOHHWAAH

| TYJIKHH (DPOHTH MAKIMHUHT Gy3HII X0JJIapuia Xam 103 Gepajd.
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X. TolireHc TYJIKUH MPONECCTapUHH 6aéH KHIHI TP HHIMIHAH 5paT+
Au, Oy YHHHT HOMH GuyaH TlolreHc npuHuunu je6 aranafu. YHHUHP
MasMyHH KyHuHIaruaan uéopar. Xap KaHaai TYJIKHHHUHT Xap OHP HYK-
TACHHH AHTH CQEPHK 3JIeMEHTap TYJKHH MapKasu 1e6 Kapail MyMKHH.
Bapua s/neMEHTap TYJAKHHJADHHHT KVIUHJIMIIH HAaTHXAcHAa XOCHJ
Gyaran TYJKHH G6EBOCHTA TapKanaéTraH GOLLIaHFHY TYJIKHH GHIAH MOQ
Tymaju. TIOAreHc HaTHXaBUH TYJKHH Gapua cepuK jeMeHTap Tyil-
KHHJIAp TYIJIAMHHHHT yPOBYHCHAAH HOGOpar Ae6 xucobsara. ItoHTeHe
NPHHIHOH Oy KYPHHUIIZA TYJKHHIAD TapKaJHumd. Ba AUDPaKIHICH:

BHHI MHKJODHH HasapHAJIapHHHHT acocn GyJa osMac 5id, YyHKH

YHJa KYIHTYBYH 3/IeMeHTap TYJIKUHIapHUKT hasanap GapKuHi XHCOO0r
Fa OJIMII Hasapja TyTHiMaraH. OpeHesnb djieMeHTap TYJIKHHIAp (asa;
' napujary GapkHH Hasapja TyTraH xoszia [lofreHc NpHHUMIHHE TaKQs
MWITAMTHPAH. TIOHTeHCHUHT my Tapafa y3rapTHpUJraH NPHHIHIHHK
Tolirenc—®pexeab TPHHUHNH 1e6 aTamfgH. .

Tiofirenc—®peneab NPHHUHIHEIA acoCaH TYJKHHJIADHHHT uerapa-
Jlanran (QpOHT GHIaH TapKalHKAA EpyRIHK (akaT TapKajia€Trad
TYJKUHJADHUHT Oapya HyKTaJapHIaH XOocHa OyunaéTraH 3/eMeHTap:
TyAKHHIap (asanapu 6yiiuga OHp-GHpJIapHHE KydaHTHPHO KymuHJray
epJlapujia Ky3aTunaiy. AKCHHYa, JeMeHTap TYyJKHHIap KapaMa-Kapus
tasana kymuaub, Gup-6upaapHHH CycaHTHPraH epJapHia KOPOHFHIHK
(Exy EPYFIHKHHHT CycaHMIIH) Ky3aTHJafH.

Iofirenc—®peHesb NPHHIHIK acocuza 6apya JHPPAKIMOH XOAHCa~
AapHH, UIYHHHTAEK, EPYFIHKHUHT TYFPH YH3HK/IH TapKaJIHIIHHH XaM
TYAKHH HYKTaH Ha3apuiaH EpyFIHK TYJKHHHHHHT yerapajaHmara
(ponTH épAamMH/a TYIIYHTHDHLII MYMKHH. :

20- §. Tofirenc—®PpeHesb NPUHUMNAHUAT Kyajanuwmy. @®penens 30Ha-
sapy. EDYPIHKHHHT TYPDH WH3HKJM TAPKAIMIUHHA TYJKHH Ha3apud
acocHia TYWYHTHPULI

Tiofirenc ' NpUHUMNUEA DpeHeNb TAaKOMHJIJIAWTHPraHAaH —KeHHH
@pyFHK TYNKHHN QPOHTHHH IyHZAH S/EMeHTIapra 6yyum ycynHHH
Fannam BasudacH TypapAMKH, HATHXKaj@ SJIEMEHTIADHH 3JIeMeHTap
TYyJKHHIAp MaHOan cHparuIa KaOyJ1 KHJIHL MyMKHH 6}"/£1CHH. (Snemen-
Tap TYIAKHH 1e6 6us «HyKTQBHﬁ»“ MaHO6ajaH YHKaETraH, yyyamaapu Ky-
saTHLI HYKTacHIaH Manoaraya 6yJras Macocparau HHCGATaH YeKCH3 KHYHK

. XucoGnaHraH TYAKHHHH TYUryHaMH3.) Bynjaii uekcHs xuunk manGa
cuaryia TYIKHH GPOHTHHHHT (PHSHKABHH UEKCHS KUUHK 3JeMEHTHHH
oa¥L MyMKHH. ANTHITaHIaH my Hapca MabayM GYJIIHKH, sieMeHTap
ryaKunaap (Tiofrenc TIKHHH) cepHK TYJIKHHIApAMp Ba (6.15) ra
acocan GyHIall TYIKHHIAPHHHT aMIIHTyAACH MaHO2laH Ky3aThum HyK-
FacHraua 6yJraH Macodara TeCKapH MPONOPUHOHAI PABHIIAA KaMasijH.
Kepax 6yaraH MHKIOpH# MyHOCa0aT/IapHH HcGoT KHIIAL yayH 48--pacM-
ra Mypoxaar Kunamus. By epra O MaHGajaH CEpHK TYJIKUHHMHT Tap-
KaJyi CXeMacH TaCBHPJIAHIaH. (SlceH TYNKHHIAPHH ChEPHK TYsIKHH-
napuunr O MaHOafiaH 2 TyaKkuH (QPOHTHAATH KY3aTHII HyKTacHraya
Gyaran R Mmacoda HYeKCH3NMKKa HMHTHJITaHJIar¥ 4Yerapasui xon ne6
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48- pacM.

Kapanamu). 2 — Tymaérran TYNKHHHHHT cepuk dponrn, R — ) che-
pauunr pannycd, OP = R - r—épyr/InK MaHGanaaH P KysaTHII HYK-
TacHraua GyJIraH SHT Kucka Macoha. ) chepaja acoCHHHHT pagHyCH p
6yiran yekcus uuruuKaA Y map KamapuHy TaH/1a6 onamus.[ap kamapu-
HUHT cHpTHAa d2 da3oBHit Gypuak GuJaH YerapajaHraH YeKCH3 KHYHK
¢ 3neMenTHHH KecHG oamMu3. d) SNeMEHTHH KeATYCHIa SJeMeHTap
TYJAKHH ManOau 1e6 KaGyJ KHIaMHu3. dZ aneMeHTap i03a4aHH TOMOHH-
napu Rd® Ba pdp G6yiran TYFpu TYpTOypuaK ne6 Kapam MVMKHH By
epra % — OP Ba d\snemeHTHHHEr M HyKTacHIaH yTyBUIH Orz fTysanuu
opacuiaru Gypqax, ¢ — map KaMapHHUHT acoc TEKHCJAWIHIA &TraH Ba
P HHHT BepTHKAN HyHamumu 6uaaH yHHHT M HYKTa TOMOH ¥yHaMHIIH
opacHra oJyiunras, Gypuak. Bomka Genrunap: f—ds‘BJIeMeHTaa[‘H M

HyKTajian P kysatuur HyKTacuraya GyJrax Macoda; oo — OM (eKuu) Ba
r nyuam{mnap opacuparu Gypuak. p Kartanukus R sa 9 opKasnt

p = Rsin (20.1)
(opmysa G¥itmya Hpoaamaur MyMKHH. dy) 103a4a KarTasuri
d 3 = Rdd pdo i (20.2)

ra teur. Exu p munr ypmura ymuar (20.1) marke wopacuue  K§imo,
‘ 19



d> = R*sin 949 dp (20.3)
HI XocH1 Kunamua. OMP yu6ypuakjian
r*=R? 4 (ry + R)? — 2R(ro + R)cos & (20.4)
ra sra 6Yaamus. By ndonans nuddepennuaniacax,
: 2rdr = 2R(r, - R) sin § d9
XocHn Gyaaau. By epnau )

. rdr
Rsind 4% == P (20.5)
6ynanu. Jewmax,
: al o R
d¥ = rdrd . (20.6)

IMynpaii KuaKG, Gus chepHk EPYFIMK TYJKHHHHHHT YeKCH3 KHUHK
TYJKHH (POHTH SJIEMEHTH YUyH TeTHIIM HONAHK TONMAHUK. [lofirenc—
dpenenb NpUHUMNM GYiiuya GyHH SjeMEHTap TYJIKHH MaHGau Je0
xucobnaimus. O manGanan KenaérraH E TYJIKHH MOHOXpOMATHK A€
¢apas xunainuk. ManGagan R macodaga Typram Epyrauk MaiioHH
YUyH Ky#ngara Tenrjgamanu €sa onamus (6.15 ra. k.):

—E _R
E = R cosm(t. E)' (20.7) .

OHJH TYNKHH (POHTHHHHT GHPJIHK CHpTHra HUcOATAH OHMHTAH aMILIH-
E
TyJa TYUIYHYacHHH KHPHTHIN 3apyp. XyAL mIy E"Kaﬂamnmn yH-

Hail aMIuMTyAa cudaruia Kabyn Kumamua, Y BagTAa dY) TYJIKHH
3JIEMEHTHHHHT KY3aTHII HyKTack P ra 106opaéTraH &pyFIMK MaiZloHH
dY) 103ayara mpoONOpUHMOHAJ GyJajd., YHH KyHujaruya Esumr MyMKHH:

cos m(t _R__".f)

dE = BE K@ (20.8)

(20.8) thopmysia snemenTap d) Man6ajaw NP iynamm Gyiinua 1060-
pUJIaETran BJIeNMenTap TYJKHH TeHrJamacHaup. By TYIKHHHEHC —amiii-

TyAacH

dE, = %[—Efﬁ—z K(a)] : (20.9)

ra TeHr.

Ypra kaBesap nuuga R paguycnn cepa cupTHiard dY, manGana
TapKaJaéTraH dJEMeHTap TYJIKHHHHHT aMIJATYAacH TypHOmu, dE, sca
oeMeHTap TYJNKHHHHHC dY, JaH r Macodanard ammuurypacd. (20.8)
ga (20.9) Qopmynana K(x) dynkuus kupurairas. By (pyHKILHsI (20.7)
Ba (20.8) Jiapia MaiNIOHJIADHHHT GHp XHJI YJYaMJIHKKA 3ra. GYJIHIIHHH
TapMHHJAL, WIYHUHCAeK, MP fiyHananm Guiad o Gypyak XOCHJ KHJHO
opHeHTAlUANaHraH TYJIKHH SJIeMeHTJIapHHHHT TABCHDH O HHHT OPTHIUH
GujaH KamaiiMI¥ JIOBHMJIMTHHH HasapJa TYTHII YYYH KHPUTHJIANH,
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uyHKRH dY) sneMeHTHHHr MP ra mneprneHAHKYJIsp 65"“m'an TEKACIMKK2
NpoeKIHACH XaM o OpTHIM Guaan Kamasuu. [lyspait xwm6, d. sie-
MEHTHHHT 3(hheKTHB HypJaHHWI lo3u MP ijHanuiuija o OpTHUIM Giizs

Kamasan. o =0 yuyH K(o) MakcHMymra 3ra, =g— yayn K(z) =0.

Openens M mykTazarn SjeMeHTap TYJKHHHUHT (hasacd Gouwnat-
FHY TYJKHHHEHTD (hasacH GHuIaH 6Mp Xun Gynajnu Je6, (apas wuaras.

P nmygkrana y (20.8) dopmysaja K§pearniraHuiex %’- KaTTauKK2

dapx xunazu. Bapua siemeHTap HypJaTkuuiapiaH P ByKTara Tymiaer-
ray TyaKuHEuEr £ TYIdK TeOpaHHWM YHMAT Gapya 2, CHPTH GiHuua
OJIUHraH. HHTerpaJsra TeHr:

E(p) = fE—;’:;—K(a) oS0 (t—iji) (20.10)

6y epra E(P)— P nyxranarn épyraux maitnonn. (20.10) upogara 43
HHHT ypuura yuuur (20.6) marH KUAMATHHE KY#AHO,

T [FE K(r) R+r):
E(P) = S’dq; f 7o R COSO (t——c )dr (20.11)
g

To

ra sra G6ynamus, Gy epfa r,—r pajHyCHHHT KATTaJHIH; 7 TYIIAéTraH
TYJIKHH (DPOHTHHUHT KEHPJIMTH OHJIaH aHAKJaHagH. By xartraang V3
HapbaTuAa wadpopmac sxpaHAarn AHapparma KEHIVIHTH OpKaaH GepH-
o T
JUmM MyMKHH., YerapananMaraH TYJKHH Y9yH r, KaTTamK o = —-
Iaptra Moc KeJajd, s'bHH ¢ Gomulawfny TYJaKHH (E) cHpTHra ypuaMa
0yn6 xusvar xunami. (20.11) ma K(o) mu K(r) ra anvamrhpuiras.
Vsrapysun @ GyiiMua ONMHraH MHTerpaa 2T ra TEH. Jewmak,

r

L
E(P) = fr_nl_E},‘) j K(r) cos ® ( — #) dr. Z‘.’O.l?)

T

By wunrerpanun 6ynakna6 HHTerpa/lall MyMKHH, ABBan Kyiingarsua
GeJsruJaniap KHpHATAMH3:

— Sil’l(l)( _(_—I—_R) =211
@ c

K(r) =,

(20.13)

y Xonzna



i i 1

f K(r)cosm( __H'TR) dr = g‘ vdu= [éul — 5‘ udy =

rs g ro r,

- ﬁ{ K(ro)sine (t = ro%) — K(r) sino (t_ _ #}}_!_

= f%smm(t =) K @0.14)

c

6ynanu. (20.14) HHHC HKKMHYH GyJaruuu HHTErpamamga siHa UK€
2

KHCMra aXpaTHII MyMKHH. YJiapia sHau (i> KYnaiTyBun xocus 6Y-

P (0}

napu. By KaTTamuk XKyna KHuMK GYJrasy caGabau MKKHHUM Ba YUHH-
M XalaaphH nTHGOpra onmait, (20.14) mpomamarm daxar GupumuH
. X GHJaH YekiaHcak xam Gynamu. Yerapamaumarad 1yikum  yuyH
K(r) = 0, memax, (20.14) muterpan yuyn ‘

5

S‘K(r)cosm — R gr —K ) i o (¢ — 0+ R} (99.15)
P c ; o c )

ra sra Gynamus. (20.15) um (20.12) ra ki,
2ncK(rg)E, . ro+R
E(P) =——"20 sin (t—“—) 20.16
Bt e ¢ e
HH xocu1 Kuiamu3. HaTwxkaeuit t§akunsuur Puykramaru ammmuiryaa-

cH my HyKTara TYFpH KenmHG Tymaérrad (20.7) TYAKHHEMHD P HyKTa-
ra eTu6 KeNraHJAarH amijuTyJacura TeHr OYJMuM yuyH

21 K(ro)c 1

T (20.17)
Ae6 Ol f03uM, JeMaK, ' ,
1
K(ro) = g = 5 (20.18)
Cjurpa (20.16) ndonanu
E(P) = —£0_cos [co»t—‘ﬂ (ro+R)—5} (20.19)
r+R c 2 :

KypUHHUIIA KAATA E3HI MYMKHH. (20.19)“(1)opmyna11a WIYHAAH Kamau-
MK MaBKyAKY, yHAa GouiaHrnyu (20.7) TYJKMHHMHT P HyKTara etno
s T 3 )
KeJraHjari KHAMAaTHra HHCGATaH — ra TeHr 6yiran  oprukya  (pasa
cuyoxmy MaBiyx. Kypu6 wukuiran HasapHsHUHT sHAa  Gowmika -GHp
KAMUMJIMCH IOYHJAH HGOpAaTKH, Oy Hasaphsfa TYJIKHHJADHHHT TymaeT-
raf TYJKWHHHHE TAPKAJHII AYHAJMIINra KapamMa-Kapid  #ynanuuiia
TApKAMHLIIADH MYMKUH Jlerai Tacassypra fi§n Kyiwiraw. Ammamrysa
KBapaTd GHJIAH AHHKJAHYBYH EDYF/IMK HHTEHCHBIHUTH Oy epha THrpu
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wniaan, (20.16). kypunnugary oxuprd wgosanu ¢axar uerapananma-
Tan TYJKWH YYyH KeJTHpHG uukaphil MymkHH. Yerapamanrau (pour-
Ju TyakeH yuyn (20.12) Ba (20.14) nau

E@P) =Lt sinm(t E '—"%’—U‘——K(r,)sipm(t—— ’_'ch—’*)] (20.19")

i ry+RL
upora xennd unkain. Jlekun K(r) (GyHKIHSHUHT OLIKOp KYPHHHIIA
apryMeHTHHHr Gapya KuiiMaTJIapH ydyH MabJayM GYJMaratJjiird cabat-
an (20.19) nan £ (P) Hu TYFpuJaH-TYFpH XHCOOJA0 YHKApHIIHHHI HM-
KOHHATH Gy.JIMaiiii.
Bu3 6y epna ®penesn Takan} guirad Ba PpeHesb 30HAJIAp METO-
A 1e6 atanran ycyJsiaH oiifananamud. (20.12) wnHTerpajaHu

o :
E(Py= -fj‘% j K(r) cos - [et — (r -+ R)ldr (20.20)

KYpHHHLIA E3amu3. I/IH'r_erp;n ocrujard Hgoia

: 09 [et—(r + R)] = 2mn (20.21)

aprymMeHT yuyH MaKCHMaJAup Ba

t%[ct—. (7" + R)] =‘(2m—— 1) z (20.217)

apryMenT YuyH MHHHMaa Gynaiu: Gy epma m =0, 1, 2, 3,... Ap-
I'YMEHTHHHT

Slt— (" +RI=ma+5 (20.217)

KuiiMaTyiapura HHTErpaj ocTHaari (pYHKUHSIHHHT HOJIb KHHAMaT/apH TYF-

pH Kejauu. f
(20.21) Ba (20.21°) pam TymaérraH TYJKUH CHPTHHHHP MKKHTa

WyHJall KYIMHH 30HaJIApHJaH KeJabTrad TYJKHHJIADHHHT ¢asanap (hapyu

AD = % (r"—r=mn
: (20.22)

r'—r= Yid

2

JHH TAIKWI KWIMIM  Kedn6  wukauu. By mynu xypearanuxu, (20.21)
pa (20.217) mapryiap OMJIaH aHWKJAHAZUraH TYJKUH CHPTHHHHD KYIIHH
Gynaxniapi (30HaJapH), ABHH KeTMa-KeT KeJyBYH e

nrdbag rbh S, (20.23) -

pamuycsiap Ounan (48-'pacM) Kecusran TYIKUH CcHpTHAArd Gynaxnap
IIYHAAH TYJKHHJIADHH HYPJABAWKW, yjap P KysaTHml HYKTacura Ka-
pama-kapia (asazia eTHO Kedaiu. ,
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Auau P HykTara GATTa 30HafaH KenadTrad E MaiiloHHH XHCOO/IaAMH3.
Bynza K(r) QyHkuusing Gupruna 3oma derapacuia ysrapmac J1e6 Xu-
cobsaiivm3. Y BakTAa (20.20) ra acocan m- HOMEepJIH 30Ha Y4yH

A
r+E‘

2 E, r+R
1= ro”+°R S K(r) cosm[t— }dr:
r

c

A
9E ¢ v '+R+§) ! R |
"r.,T?QFK(r) [smm(t——— —smco[t—T} =

[

A
r+R+ —
=) sin“icos w[f— e — 5 4 }

AR = (20.24)

a . QA & : A
HH €32 OJlaMH3. 5111—0—4——-1 OyJIraH/urd yuyH r Ba r—{-2— panuyc-
Jap OunaH YerapaJiauraH 30HajaH P HykTara eTHG KeJiraH MaiijjoH

X
2 R
2B, MK(7) [ - 1
Em = ﬁoT cos m{t o : (20.25)

ra TeHr 6ynasu. By dopmynanan P mykrara Kyurem SOHaNapiaH Ke-
nagTral MaiiJOHJIap aMININTyAanaph Gup-6upiiapupan K(r) KynaiTyBuH
KuiivaTH GHIAH (apK KuiMmH KeauG,unxau.By kynaiitysum r OpTHILH
OusaH acTa-CeKHH Kamasi Gopanu. (20.25) &aH KeTMa-KeT KoiiJiauirad
1, 2,°3,..., HOMepJM 30HajapiaH P KysaTWml HYKTacura KeJjadTral
TYJKHHJADHHHT aMIVIETYAJapy MOC . pABHILIZA :

Eoy, = aK (ro),
Eg = aK (ry),
Eg = aK (r,), (20.26)

.
e e s

Eoy .=a1<(’/v—'l )

ra TeHr GyJagu Ae6, xyJoca 4ukapamus, Gy epia

AE, *
ro+R’

PajuycHudr HHJAEKCH GHpjan amac, Gaku ﬂomxgrg Gomnanran, Jle-
kuH OyHMHr amanlla Xey Kawjail axaMuiTH HYK, YyHKH KymHH
pajiuyc/apHUHT (hapKu Kyda xaM  KHYHK.

dazanap ¥3 HaB6aTHAA:
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20.26/
&+R+%+%) (20.26)

c

0, =0 (t_ r0+R+(N:l)h/2+7~/4)

KeTMa-KeTJIHKHH TalKkuid Kujaanu..By ‘epllan KYIIHH SOHAJapHHHT TeO-
PaHHIapy (pasanapu GYiiMua @ ra (papK KHAHIIM KYPUHHO TypHOAH,
AemMaK, yuap P KysaThul HyKTAcHra Kapama-kaplin (pasaia KeJiafiH.
Xap GHp 30HAJAH KeNaéTraH TYJIKHHIAD KeTMA-KeT/HTHHH

ntR+E
Ey = Ep coso| t— ——— |,
R+
Ey= —Egcoso|t————)
A\
ro+R+— Y
Eg=—"Ep; cos (o(t— —0—4) (20.27)
. fo"‘R"“—il ‘
Ey=—Eycoso\t———f
r0+R-|-%
Ey= E, cos o\ I————

KYpuHMIIAA &3um MymkuH. P xysarmm myxracugarm (20.12) unrerpan
opKanyu H(oAanaHyBuH HHFHHAM MaiifoHHn Ou3 sHAn (20.27) Auckper
KeTMa-KeTJIHK GHJIaH H(oJanaHrad 30HANAPHAH KeJaérraH Gapua Ty.i-
KHHJIap Maii{OH/IADHHHHT HHFMHJHCH OHJIZH a/IMalTHPaMu3:

’ ro+ R+ %
ﬂH=—@%ﬂmewt———r—“ (20.28)

Oy epra i=1, 2, 3,...
By maiizon amnintyznacu lgyi!mmim HHFHHIM OpKaJHu aHHKJIaHafu:

Ey(P) = 2 By = —a 3 (— 1) K(ri). (20.28")

®penenb Gy MHPHHIUJADHH KyHHJArHua rpynnanapra axpatiG XHcoG-
JIAIIHH TaKJH( KHJraH:
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Ey(P) = E; + (% —Eo+ 520—3) + (% — Epy + %_q)_‘_

ook (B2 — By TN B (20.20)

K(r;) dyHKupsHAHT 3KYJI2 CEKHH Yaraputi Tydaiiin, Pperess Kasc
pauAary udofanapEH HOJra TEHL Re6 xucobnanu. ¥ pekraa arap N
30Hajap COHH TOK 6YJica, .

2

Ey(P) = (20.30)
Gynagu Ba arap 30HANAp COHH XybT 6Yica,
Eq4=E,
Ey(P) = = (20.30")

G§nanu. 3omanap cown GYTYH GYnmaca (20.30) ma (20.30") dopmya-
Napra TeTMIUIM MIIOpa GWJIAH KYIMHMYa xap kupurunapd. N—-oco G-
rauga K(r)—0 6ynana. By xonna

Ey(P) =t C (20307

.6y NajiH, SBHH yerapajaHMaran TYIKUHHKHT Gapua 30HaMapu/IaR Kefaér-
raH 3JeMeHTap TYJKHHJAD TYMJaMU. aMIUIATYAACH GHPHHYH H0HA ami-
NHTYIACHHUHT SPMHra TeHT. ; :

P uyxTara €pyFIHK MaiJOHM 1060paéTraH coxaHuHr N->c¢6 6Yiiras
BAKT/ArH KATTAJHMTHHH TONAHIMK. BynuHr yayn OGupunum 3oHaHmur
J03HHH fICCH TYJKHH y4yH XHCOGMaimu3. 48- pacMpa cohepak TYAKHE
TacBHpNAHraH 6yJca XaM, VHAAH fCCH TYJKWH Y4yH GHpHHYH 30Ha-
HHUHT 103K A21.= 7p? SKAHJIHTH KYPUHHG TYpHGZLH, 6y epra

PR=r—r=(r Fr)r,—r)=(r,+r) g—', (20.31)
Y HKH
A
n—r=s;
Ilynuur yuyn
o= L)
A¥,= =) (20.32)

;
J % i
ZeG G3HIU MYMKHH €KH ry = fp —{—7 TEHIVIMKHH Ha3apa TYTCAK,:

Ay =arh A (20.33)

6y naiu. )

(20.33) opmymana A? HINTHPOK STraH Xaj GUPHHUM XAANaH KHIHK
Oynranndry cababiy yHu 3wTHGOpra osiMacak xam Oymapu. Ilywnad
KHAUO, ‘

A, =mryh (20.34)
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JIH3a épAamMuja TYMJaHraH#a JuH3a QoKycHaa AubPaKIHOH MaH3apa-
HMHT GUp KHCMH 6y/IraH HyKTaHu Gepann. By HyKTa €pyrJIHK MaHGAaHHIl
TacBHpnaiau. JuppakuusHuHr Oy TypHHH OupnHYd Oyau6 PDpaysu-
rogep ypranrad Ba wyHHHr yuyH Ppaynrodep nupparumnca ned ara-
Japu. Bus Gy maparpadua Ky#iumaru xosuapaa: 1) épyrInK TYAKHHH-
HUHT uerapasmanmaral Homadgdod SKpaHjard IOHPACHMOH THPKHIrA
TymaéTranja; 2) yerapajanMaras TYJKHHHHHT JoHpaBHii Homaddo) ak-
paH SKMHHIAH YTHIIHAA; 3) SICCH YerapajlanMarad TYJKHHHHHT Howag-
(o) KHCmaH yerapasaHTaH 9KpaH YeTHJAH yTHIIH/AA BYXKy/Ara KeJiaqurau
Dpenens Au(paKIHOH XOAHCATAPHHH Kapa® YHKaMHs.

1) Jloupasuii THPKHLIAAH Xocua Oyniaguran PpeHens Audpaxumsc,

Byskyara xenrad Ju(paki(HOH XOJHCATaDHH aHAIH3 KHJIHII YUy
6H3 KysaTHII HyKTaCHJArH 3JEKTP MailoH Ky4/JaHTaHJIHTHHHHT UG-
PaKIHsIHH [03ara KeJTHPYBYH 00BEKTra (THPKHII, Homaddod KHIHK 3K-
PaH Ba X. K. ra)KoH/airas 30Hanap COHHra GOFIHKJIHTHHHE aHHKJIOBYH
(20.30) Ba (20.30") dopmynanapnan ¢oiinananamus. SiccH TYIKAH Gu-
JiaH EpUTHIAETTaH JIOMPAaCHMOH THPKHIIJATH 30HANAP CTPYKTYPACH-
HuHT cxemacu 50- @ pacmza 1oxopuza Keatupuiran.fEe épyrank TYJKH-
HH O 9KpaHra Tymaj# Ba YHIarH THPKHIIAAH yTHO, A HyKTajaH yTran
TEKHC/IHKAA HHTEPOPEHIHON MaH3apa XocHa1 Kuiagu/ Iy pacvuunr
NACTKH KHCMHJA KOHIEHTPHK EDYF Ba KOPOHFH IIOJIOcCallapAaH HGopar
Gyaran auppakiuon mMansapa Kypcarwiran. (20.30) éxu (20.307) dop-
MyJasTap/ian Goiananui yyyH THDKHIITA JKOHIaIIraH 30Ha/Iap COHHHN
Gt 3apyp. 50- a pacvaa Bonanap conu 3 ra TeHr, 6yuga I1—1, 2—2

L] L

4320 |3 1234

50- pacm,
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3_3 nap MoC paBHmja OGUPHHYM, HKKHHYH B3 Y4YHHYH 30HaJapHH
wponanaiigy. Yxia érvaran coxanapia Audpaxuuon mansapa XOCHI
KUAYBYH THPKHIIHMHT — CHMMETPHKJIHIH Ty(aHiu Mapkasy THPKHUI
uapKasHlaH YTyBuHM YKJAa JKOHJamraH KOHUEHTPHK Xaikanap' KypH-
BHUHAATH JHOPAKIHOH MaHsapa VpHHIM Oynanu.’

2) JlonpaBuit 9KpaHjaH xocun OysaguraH dpenens aupakuuscH.
By xon 50- 6 pacmpa Tacupianrad. E¢ @pyramk TyaKHHH O K-
panra Tymald Ba Iupaxuuananu6, A KysaTHul TEKHCIMrHga HHTEP-
hepeHIINOH  (AH(pPaKUHOH) moJocanap CHCTEMACHHM XOCHI KHJaLH.
OKpaH TEKHCJWCHIa NepneHAuKyJsp OyJraH Ba 3KpaH MapkashiaH
yrran yKua érysun A KysaTHm mygracH yuyH peHesnb 3oHanapu Map-
Ka3| 9 S5KPAHHHHT FeOMETPHK MapKasua OyJIraH KOHUEHTPHK XaaKasap
cncTeMacHan u6opar 6ynanu. I1—I, 2—2, 3—38, . . . Genrunap Moc pa-
BHINJA GHPHHYH, HKKHHYH, YUHHYH BA X. K. XAJIKACHMOH 30HaNapHH KYpP-
carajii. :

Yy Xoma 3oHanap CHCTEMACH YeKCH3 GYranaury Tydaiian 6us 6y
€pia XxaM aJIoXHJla aHpHM 30HATap HYPJAHHIIIADHHA KYIIMIIHHAT Yera-
palaHMaral TYJKHH YYyH KyJlaHWIraH ycyauian dgoinanaHumiMu3
uyMKHH. [IlyRUHr yuyH SKpaHHHHT TEOMETPHK COsl CoXacHia, yKaa €T-
rai 6apya HyKTanapia Gakar GHPHHUM 30HA APMHHHHT TabCHPH OHIIN-
Haji. OKPaHHUHT Y/IYaMH yHYa KarTa GyJMaranfia 3KpaH opKacHiarh
VKna EpHTHATAHNHK KpaH HYK Oyurania xamuai Gyuca, mynpail 6y-
snapn. Muteppepennton (mudpaxuioH) nosocalapHUHT TYJIHK CHCTE-
MacH KOHIEHTPHK €pYF Ba KOPOHFH XasKaaap CHCTeMacH KYpHHHIIHMAA
Gynanu. 'eomeTpHK cosi coxacmiaH Tamikapuia AH(pPaKIHOH MaH3aPa
xupa Gynmagu. Bynra ca6a6 imyku, coXanaH Tauwkapu Tymaérrad E°
TYJKHH BYXKYJAra KeNTHPA&TraH KyuaH OHP TeKHC TaKCHMJIaHraH EpyF
Maiion (oHH Au(ppaKIMOH MaH3apa OuiIaH Kymiind xeragu, y €pyF
thon 3ca AHGppaKIUOH MaH3apaHHHT CYHHIIHCA ONHO KeJaiH.

3) Kucmau uerapanaHrau siccH 9KpaH HeTHJaH XocHa Oyaapurad
Dpenens aubpaxkuusch. By xon yuyH HypaapHusr fiyam 51- pacmaa
TaCBHPJIaHrad. §lccH MOHOXpPOMATHK €PYFIHK TY/IKHHU (YHHHT (pPOHTH
CXeMaTHK paBHAa £° uu3anFH GuiiaH TACBUPJIAHTaH) YH3MA TEKHUCIHTHTA -
THK JKOHJIALITaH TYFPH YHSHKJIM ueTra sra 6yaran O nomapghod 3KpaH-
ra Kequ6 Tymazau. Bynaa skpan wynnai xarra Kuiau6 oMHHAAHKH,; YHH
E* épYFIUK TYJKHHUHHHT sIpHM (DPOHTHHH TYCAETTaH SIPHM TEKHCJHK
ne6 xapaum MYMKuH. By Xonga dpenens 30Hanapn SKpaH uertura ma-
pajsie]l mosocanap KypHHHMAa Gyaagu. DKpaH TeKHCIHrura sIKHH
€rran 6upop AA’ TeKHCIHKAA EPYFIHK HHTEHCHBIMIH KaHKall GyJiH-
HIBHK KYpHO unKaiinuk. Bynunr yuyn AA’ texucnukaa uxtuépuii A
HYKTaHH TaHaa0 onamu3. JKpaH TeKMCHHTHLArH 30HaNap CTPyKTypa-
€HHH MKKH KHCMIa: 3KpaH Ba YH3Ma TEKHCIHLHFA THK Gyaran OA Te-
KHCIHKIAH yanja €rrad 3oHanapra Ba OA TeXHCAHMKIAH YHrma &rran
30Hanapra axpaTHu Makcaara mysopux xucobmananu. OA pam yuraa
éTraH g0Hasnap COHH yekcnara tenr, OA nan yanja €TraH soHanap COHH
3ca TVprra Tewr. A Hykrara TerMiusH 30HALAH KENaéTraH MaiiLOHHH
Ey, Ey, ..., E,Ounan Genrunaiivus. Y Xonaa YHT TOMOHAarw Gapua“
YEKCH3 KYI COHIArM 30HaNapHUHT A HyKTaja XOCHJI KHJIraH MaiifoHn
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MHra TEHCKYYIH GyJsiajH, SIbHI

GUPHHYH 30HA MaiJOHHHHHT SIPH-
i - 1 ] £2
MaiiIoH aMIVIHTY AacH:

%=% (21.1)

6yianu. Yan 30HaJapHHHT  XOCHJ
KH/AraH MaiiloHH YuyH 1aKpuOa

By Eutus @)

Je6 ésum Mymkut. Harwkasmit
TeOpaHHII AaMIJIHTYAACH

E, = E, - Fy= B, — 2 (21.3)

ra TeHr Gynaau. Mxtuépunit xosnxa 51- pacm .

. E
Ey= Eg £ —5— (21.4)

6ynanu. By epaa «+» éxu «—» mmopa N HHHT TOK €Ku my(pr 0¥ -

umra Kapa6 osunamr. £y, Hu (21.4) dopmysara acocan Kysmaari

KYpUHHILAA E3HII MYMKHIH:
2o K(r /v)- (21.5)

E%N P +r
K (ry) muur N oprumy GuiaH Kamasi OOpraHJHCHAAH —HHTEHCHBJIHIC

MaKCHMYMJIADHHHHI Ga/laHAJIHTH BAa MUHHMYMJADHHHHT YYKYPJIHTH Ka-
MaiinG Gopaiu. By Xon Ky3arHil, HyKTaCHHHHI 3KpaH YeTHIAH Y30K-
Jawmmuaa Kysarunafn. Judpakiouon mansapasapau @peHesis 3oHanap
YCyJH GH/aH XHCOO.I4lI METOAHKACHHH MypaKkKaOpoK SKpaH Ba THD-
KHIIJIAapra Xam KYyJiaul MyMKHH.

22- §. dpaynrodep nucbpaxuuou XoAucanapH. Tyrpn Typ1OYypuaxsn
BA JOMPABYil THPKUWIAAH Oynagurad Audpakuus

i Dpayuropep AUPpaKUHON XOAHCANADH AHPPAKIHA XOCHI K-
JYBYM 3KpaH Ba yJapjard THPKHUIApAdH YEKCH3 Y30K Macoda-
JNapia  Kysaruaand. DBy xompa nudpaxkuussioByH o6beKTiapaan
KysaTHul HYKTajapHra napaijien Hypaap Jacraiapu keragu. Arap
YJapHHHT  fyJJapura HUFYBYUH JIMH3a Ky#uWaca, mapamaen jpac-
Tanapaad xap OHpH JIHH3AHWHT (OKal TeKHCANTHAA TYyMaaHus
€pYFNaHyBYH HYKTakn XocH1 Kuaaad. Bapua Oympait mykranap
Tymiavn  Ppaynrodep AuppaKuHOH MaH3apacHHH Gepamu. Arap
OyHaa zmcppaxuxmnosqu THPKHWra (EKH KHYHK  HOwaddod
SKpaHra) sccH TYJAKHH Keaub Tymaérran Gyuca, y xoaga Oy

9c 13t



/ 4 7l
I3 7
v v
) 4 0
7 2
% g @
52- pacm,

UeKCH3/IHKKA YSOKJIATHPHITAH HyKTaBHH MaHGara Moc Keaagd. Bu-
POK aManjia IHGPaKUHANOBYH THPKHIIIAP Ba GOmKa OOBEKTIap JIHH-
3a (okycura KyHHIraH, KHYHK yuaaMpard Man6a (HyKTaBHi MaH6a,
HHTHYKA THPKHII) €phaMmuza épu’rnnanu;jym6y xonpa Ppaynropep
JuPAKIHUACHHE Ky3aTHm cxemacu 52- ‘pacMjia TacBUpJIaHraH KypH-
HHUWra 3ra 6ynanu. | Man6a (cumo6 smamna, HHEpTra3 — re/iui, HEOH,
AproH Ba X. K. GWJIaH TYJIUPUJraH ras paspsij TpyOka) Gup HeuTa MO-
HOXPOMATHK HypJaHWm Gepanu. O, KOHAEHCOp JMH3a MaHOajaH Ke-
JIa€TraH @PYFIMKHH S; HHTHYKA THPKUII KYPUHHIIKAATH TEUHKKA TYII-
1126 Gepanu. By Tewuk suam yau xyna mHrHYKa epyrJaHyBYH YH3HK
KYPHHHIUKra 3ra GYuIraH &pyFnuk ManGaw BasudacuHu yraigu. Si
THPKHW O, KOITMMATOD JIHH3AaHMHT (OKYCHIA JKOMVIAlIraH Gynaju.
Ilynuur yayn S; THPKMIIHMHT Xap GHp HyKTacHAaH KelaéTraH €pyF-
JnK K KonnumatopiaH jrrampan CYHI IespJik mapaJiies Aacra 537)“”6
xerapd. O, JuH3aNaH Keidun EpysiuK ueraapi S; THPKHIIHHHT deT-
Jiapura napamien G6ysiran S, Tupkumra Kapa6 dyHanag. S THPKHII
JHQPAKIHSIAHYBYM ACTANaD XOCH KHIHG GepHUIL YIYH XH3MaT KHJIajH.
S, THPKHUIIAH yTran épyrauk T kypum Tpy6acuHuHr O, 0GHEKTHBHIA
GopuG Tywanu. Bapua iiynanuuaap 6yiuua gudparuusianras napas-
sien pacranap Oy oObeKTHBHHMEHT ff (OKasy TEKHCJHTHAA TYIUIaHaIH.
Juppakunon mansapara 0,0, okyasphan Kapamagd. CP EpyrIuK
GuieTpH (cBeTODUILTP) / Manba Gepaérran Gapua Hy pIaHHILIAD T?n{la-
MHJaH OHTTa MOHOXDOMATHK HYDJAHMIIHH aXKpaTHO Gepumr y4yH MyJi-
xajanran. Ymey xonna nubpakiion MaH3apa KOpOHFH Ba €épyF (OHp
XWJ DaHLJIH) [oJocasap CcHCTeMacHgaH wuOoparT GOYiinG, HKKH HYP
HHTEP(EPEHIHSICHHHHT MaH3apacHra yXIiam MaHsapaHi ByXKyAra Ke-
Tupaju. JludpaKuuon MaH3apanuHr MapKa3u/a SHT KaTTa HHTCHCHBIIHK-
Ka 3ra OyJITaH MakCHMyM KysaTtuaagn. [apuu ®payHropep AH(paKIH-
sich PpeHenb AudpaxuusicHiad (apkau yJIapoK UYEKCHSMHKAA Kysa-
© THICa-Za, Gy epAa Xam PpeHesb 30HaNAPHHH KYJIAUl MYMKHH.

Jlexun 6u3 6y epaa JH(ppaKnuoH MaH3apajgard HHTEHCHBJHK TaK-
CHMOTH XaKHJar# Macananuur 20- § Aa KeJTHPHJATAHra yXiaul aHaJd-
THK e4HMHJAH (poiiiananamus. Papk pakaT wyHAaKH, GYHAA TyWaeTran
TYJIKHH SICCH Ba KYSaTHII YeKCcH3IuKIa 6yaafu. 3apyp MyHocaGaTiap-
HH KeJITHDHG YHKapH yuyn 53- pacMra Mypoxaar Kmiamus. SlccH
nowagdod yerapananmaran & sKpaHgard TYFPH TYPTOypYaK/IH THD-
KHIITa TYJKHH (POHTH 9KpaH TEKHCJHIHra mapajjien Gyiarad sicCH
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53- pacw.

ryaun Tywaérrad Gyacun. Tywaérran TyJIKHH MOHOXPOMATHK, YHHHI
BJIEKTP MaliJIOHH THPKHIIAA
E = E, cos of (22.1)

KOHyHra GyiicyHraH Xoija ysrapanu 1e6 XucoOmaiiMns. & SKpaH Te-
KHCJIMTHJA KOOpAMHATA VKIApHHH IIyHIall YTKAa3aMH3KH, ¥ YKH D
ra napansien, y yxu C ra mapannes, z yxu sca CDra nepneHanKyasp
Gycun (53- pacm). Cyur 6upop P (XY) KysaTHn HyKTaCHHH TaH/Iai-
mus. Juppakuusiosun CD THpKUIIHHHT uXTHEpHI M HykTacuman P
HyKTaraya Gyaran macopauu r opxamu, OP Macobanu sca r, opxanu
Gemrnnaiivua; PP/ Ba PP" — P nykragan X Ba Y yKmapura Tymupui-
ran neprenmukysaspiap, ZPOP’ =0, £ POP” = 1.

M nykra yeTyiapunaH P Ky3aTHII HyKTacura Y TYJKHH SJAeMeH-
TUIAH [000pH/IAETraH s/eMeHTap TYJIKHHHUAT aMIJIUTyxacH Gy 3ie-
MEHTHHHI (¥, 103ira TYFpM TNpONOPUHOHAJ BA £ ra TeCKApH RpOMOp-
nuoHan 1e6 xucoonaivus. 0 Ba & OypuakiapHn KHYUHK Jie6 (hapa3 Ku-
a6, K (r) Ppenens (QyHKuuscHHE yHHHD K, Makcuman xuiimarura

1
Tesryamrupamus. Jlekun K, (20.18) ra acocaH - ra  TeHr. By xoiana
M HpHr ueT/apuiaH KelaéTrad sueMeHTap TYAKHHHE (20.8) ra yx-
1IaTHO
Ed2

\ dE=—5— cosm{ —%} (22.2)

KYPUHHIIZA E3HII MYMKHH.

dE: dxdy, myRAHr YYYH MHTerpa/lallHd X Ba y Gyidya YTKa-
SHII MyMKHH. ¥ Xonja E yuyH
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T T r) 22.3)
E= 22 CoS O {f ——dxdy (22.
_D.gz _Cjﬂxr {f c| -

njoaa Xocun 6ynaguw. Oupu r uu x,y, z Ba X, Y, Z nap os)(uanu
ApofanaiiMua. AHaIATUK TeOMeTpHsINaH MablIyMKH, X, Y, z Ba X, Y,
Z xoOpIWHATajapra sra GyaraH MKKH HYKTA OpacHIArH Macoda

P=(t—XP+ @ —YP+E—28 (224)
npona opkann aHMKNaHanw. Bus kypaérraH xonm YuyH X, Yy, z—HYK-

7a M nuHr KoopauHatanapu, X, Y, Z—HykTa P HHHT KOOpAWHATaJlapH.
Jemak, z = 0 6yaranauruaan

=Xl YL 72 22— 2(xX - yY). (22.5)
2 = OP* yuyn

R=XLYr L7 (22.6)
26 €22 onamu3. 72— r? (hapKHM TONAMH3:
rP—rt=—2(xX YY)+ 22 0h
P —ri=(rL+r,)(r—r,) Giarasuaas kuuuk O B3 & njap yuyR -
-+ 1y = 2ry EZe6 \xEcofnas,
==ty _M 1 _7;—:_1_’4_ : (227)
‘ 7y e Zry

2z Olazu¥z. xz Ba Y HEHP MaxcHMall KHIMATJapH Moc paphuia

D C "
*m = 5 Ym= 7 J2 TEHr GYynanM. By Hykranap ydyH
. DX +Cy |, D*--C2, - (22.8
T=r——g— T4, [22:6)

(22.8) qopuyna (22.6) uonatarn yuunun XxaiHu TammaG 10GopHuI
IAPTHEA TONWII MMKOHWEK Gepaiu. By wapr

DX +CY  D*+ C* ' (22.9
- B o)
CKH . .
DX  D*+C% CY G+ D° 929.10
270 >> 87, '2_,0 >> 8r, ( )
Jiai uGopar.

(22.20) narn wkkana wapr Yxmam G6yarann ydyH ynapHHHD GH-
PHHYHCH GHJIaH yYerapananu6 pa D ~ C ne6 0aMG,

2&X (22.11)
ra sra Gyaamus,
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53- pacmpast
X =r,sin0, Y =r,sind (22.12)

KeMb uHKaIH.

Arap X au¢pakuuon MaHzapasHHr GHPHHYH MHHHMYMHTA MOC Keli-
ca, sibHH GUpHHYM JH(PAKIMOH MAKCHMYMHHHD YH3HK/H SIDHM KeHrJIH-
ruHY udoranaca, y xonaa (22.11) sa (22.12) napgau

25in0, > (22.13)

HI{ XOCHJI KHJIaMu3.
Ulyspait Kumo, Oy waprT Au(pPaKkuHsUIOBIH TEIMKHUHD 6Gypyak
KeHIVIHIH Gout AU(PAKUHOH MaKCHMYMHHHr OypyaK KEeHrJIMrHIaH Ky
MapTa KAYHK GYJmint KepaxjuruiH Kypcatafu. By xomma (22.7) naru
X% Ba y* MIUTHPOK BTraH XaiJapHu TauwiaG I[060pHUI MyMKHH. ¥ XOJ-
Ja (22.3) muTerpanHuHr HHOKACHHH
Q
%
£ |

D

V5 I X+ gy ~
ﬁcosm(t—’z‘ +T)d*d-‘/ (22.14)

B O O

kypunnmaa ésnur mymxi, Bus 0 Ba O GypyakusiapHH KHYHK Ne6 ona®
BTrampMu3 yuyH MHTerpasJiawia r Ba r, Japiu yarapmac Ba R=00"
(R —axpan (J) Texucurd GuaaH AuQpPaKuHA- KY3aTH/IAEAraH TekHc-
JuK opacuaarn  Macoda) feG xHcoGuiamr MyMKHH. Y BakTAa X Gyitusa
HHTEr PaJIat

c
h (R R, 21w ¢

E’*ﬁ? ‘ dy{rxsmm{t-—C—-|-T-]._m_xsmwtt__

C

N
R Tt o 2 DX R

R V' 2y (i 9DX —R v

e m ]j =Tox | SN g coso|t —2 45| dy (22.15)

HH XOCHJl KiviaMu3d. y OYilnya HuTerpaJais

E =

Toxy Sl S Sl 5o cose

4¢°RE, . DX CcY
c*RE, ) o (t _5) (22.16)

HY Gepanu. Arap HaTHAKABHil TYJAKHHHHHD aMOJATYJacH GUsad dera-
panancak, (22.16) qopyvynasu Kyiuiard KypHHHIIA KailTa €3Mmr MyM-
KHH;

. wDX . oCY
S —or
pi ey CDE " IR 1 R o
AR o DX ocY (22.17)
2cR 2cR

135



X sa Y napun (22.12) dopmysanap Gyiimua anmamtupu6 (R=rq .
SKAHJHTHHH Hasapla TYyTHO), % i 2 ra anMamrapeax,  (22.17)

A
ngona
. D sin@ . nCsind
sin sin
E* = EPE A, A (22.18)
MR nDsin® nCsind
A A

KypuHumra Kejagd. By epia 0 pa & — Teruuumm TeKHCJHMKJAapAard
An(paxuus GypyakJapH. o

XY rexucaukuuar 1 cu® 103ugan yraérran KyBBar oxuMHlS YmoB—
TTOMHTHED BEKTOPH OPKaJiM aHUKJISHAMLH:

S= @=L (@219
. © 4n
(22.19) ra E° muur gpivatumn (22.18) mam omu6 Kyiicax,
] in? . sin?
S=5, 51220. slg2 B (22.20)

Hdonanu Tonamus. By epaa

¢ (CD\2 E2 22.21)
S e S |
7t D sin 0
N g (22.22)
- nC sind,
A

54- pacMzia mudpakuusinanran épyrauk KyBBaTHHMET O GypuaK QyHK-
LMsICH CH(ATHIA TAKCMMOT rpaduri KeaTHpHJAraH. 9 Gypuak ydyH Xam
GOFJIaHKII Tpaduri Xyzau mykra yxmam 6yaamu. Arap =0 P =
?]Zglca, WHTCHCHB/IMKHHHT GOLI MAKCHMYMH XOCHJ GYJiajt. MHHEMYN:

SinnD;ine e . nC;im‘) Lo (22.23)
WapTnapian awuknanazw, By epma m=1,2, 3, .oy n=1,23 «--

Tpaduknan (54- v amma EpYFJIHK
Kyouara (54- pacM) KYpuHHG TYpPUGLHKH, HesSPIH XaN

sin, = 4 > (e

HWapTAaH aHMKnanysum — O,, 6, Hyranap opacura ojinamraH GOII
MAKCHMYM coxacura Tyrpu kenanu. Bypuak & yuyH

(sind, = & (22.25)

186



* 54- pacm.

waprra Gyicynysun — 9, ¥4, Gypuaksap GusaH dYerapasjaHraH) MakKcH-
MyMJarh HMHTEHCHBIMK (22.21) dopmysa Gyitmya xucoGmananm. [lyn-
nai kw6 0 Ba % Gypuakyap OusaH aHMKJAHAZMTaH fyHaMHUINAapAa
1 cM® 10371aH MupaKUKESANAHAG §TraH KyBBAT OKHUMH

. mDsin® . mCsin®
cEg cD\2Sin* 7y sin?
= 4nR?® (T) (‘-WDsinO)2 X (nCsin{))z (22.26)
T A

ra TeHr.
I pacmpa® Tyrpu TypTGypuak-
JIH TEWHKAAH XOocHa OyJaguran
Iu(paKIHOH MaH3apa TacBHpJaH-
raH, 55- pacMaa aca THPKHIIAAry
Iu(paKUUSHHHT TACBHPH Kypca-
Tairad. JIoMpaBHH THPKHIIAAH 55- pacm.
XocHa GyJsaguran  AH(pPaKmHOH
MaH3apa KOHUEHTPHK XajKanap wwaxkauga O6ynanu. MHTeHcuBiuk-
HHHI paguyc GyHuya TaKCHMOTH TYFDH TYPTOYpPYAKIH TEIIHK YUyH
54- pacMza KeNTHpHJITAH TaKCHMOTra yXmam 6ynaand. JIeKuH Mak-

‘CuMyMJIap Ba MHHHMYyMJIap OpacHiari Macoa TYFpPH TYPTOypUaKJIy Te-
UHMKJArura Kaparauga Gupmynda ¢apk Kumapu. JloupaBmil Temmkpan

Xocua1 Gynapuran Aupakuyust yuyH GHPHHYH MHHHMYM

! Pam pakamu Gunan Genrwnanran pacMiiap BKiefikaja GepHAraH.:
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sin g, = L221 (22.27)
wapTiai aHuKIaHanH, Oy epia D — TewuK Auamerpu; @ — HOHpPaBH
TeWHK OyJIraH Xo/ y4yH Auppakuus Gypyar.

(22.26) dopmyJsa KysaTHIl HYKTaCHHArH SHEPreTHK €pHTHUraHJIHK
Kartaanrisn Gepagu. Jinppakuusianran épyrank Kyyu yuyd (22.26)
ra acocaH

Is = EsR* -« (2228)
JieG ésuitl MyMKHH. OHAH Au(PAKLHMS XOCH KH/IYBYH TeIUHKKA TYIId-

€Tran GHPJAHK 103ara TYFpH KeJyBuH ‘-1?2 KyBBaTHH (3 KOJJIMMATOP

JHH3ACHHMHT (JOKyCHra JKOMNAWITHPHIraH S; EpyryuK MaHGauHuHr Bs

SHEpreTHK paBIUAHJACH OH/IaH anMauwTHpamu3 (52- pacmra K.). Sa THD-

KUIWHHHD  SHEPreTHK EPUTHJITAHJMCH S; THPKHIIHHHT SpYRJIHK KY4Hra, -

AbtH Bss-h, HuHr O, Jsmmsaraya Gyaran f, macodaHumHr KBajpaTHra

GyuHraHura TeHr. Buno6apu,
2

Ey_p o (22.29)

4n /3

6y epaa s Ba h—wmcc paBuwja S; THPKHIIHHHT KeHrnury Ba 0a-

JaH UK.

s h v
f—<<l Ba 7~ & 1| Gymrannary ydyH 6u3 ymapuu S; THPKHUIHHHT
2 2

Gypuak yauamjapu GM/IaH aJMAIUTHPHIIUMH3 MYMKHH, SBHU:

S —dp, t_uy (22.30)
fa - Ia

Y xonza TYFph TYpTOypuakim TelmkAa Audpaxuusmauran f> EpYRIIK
KyuH y4yH

I, = B.dg dy, (CTD)Z e 5__“; B (22.31)

Hi 83uUIHMH3 MyMKuH. DBy epza o Ba f (22.22) Qopmysaman atHg
JlaHau,

OnTHKABHH ac606JADHHHT AXKpaTa OJHII KYYHHH AHHUKJOBUH MHUK-
Jopuit mMyHocaGatyiap V GoGfa KYpuG §THnamu.

23-§. Judpakunon nanxapasnap

JudpakuyoH nmaHxapasnap KyN COHAaru OGup-OHpJapuiaH OHp XHJ
Y30K/ KA ETyBUH GHP XHJI KeHIIHKArH MapaJiest THpKHuLIap cHCcTeMa-
cugau uéopar. By THPKHIILIAp € OHTTA TeKHCJAHKAA, € TypJIH TeKHCIHI- =
napia 8THIWLH MyMKUH. BUpUHYUM Xonza nanKapaHH siCCH maHMXapa Aeo
arananu. KKHHYA X0J14a 3ca JuielieT naHxkapa jae6 aranajH. Epyenux
yTKa3yBuHU NawKapanap Guian GUp KaTopAa X03HPrH BaKTAa pyFAHKHI
KalfirapyBuH [aHXapanap XaMm KeHT TapKarai. .
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h—

’

ITamxapanapna  ByxKyAra |
XeanyByH Au(paxkuHOH Man3a- l '”, ' ' I
pasiap 4eKCH3IHKAA (CKH JIHH- b
3a (oxycupa) KysaTHrand, e
abun  Gynap  Ppaynropep f )
AH(pakuion XoAaucasapH Ty-

pura kupajgu. Ilamxkapanap- A g/ 7
HHHT acOCHH KOHYHHSTJapH
SICCH~ NaHKapanapiard Jaug-
PAKLHOH  XOAHCAJapHH Ky~
pHIIAa Kyna sSIKKOJ Ky3aTHisia-

au. By epra mijakur ghpormu L =Deos
Oyaunuue  Guaan  Oyjaaduear ts

Kjn  Hypau  urmepgeperyus

aHuK Kysra rawmsanand. ugp-

PakUHOH  TaWXapa HJjam

TIPUHLUHUINHHHT ONTHKaBHI 56- pacm.

cxemacn 56- pacMaa KelTHPHII-

ran. Sccu épyrauk TYaKHHM G sicCH nNamapa CHPTHra HOpMan
XoJ4a Tymand. THPKHUIIAD KEHIVIMrH (sbHH YHHHT maddod Kucum-
Jnapu) d ra Teur, KYIHH THPKHILIAD opacHAard (THPKHILIAPHUHT
yan €K1 YHT YeTJapH opacuaaru) macoda b ra TeHr. b KaTranux nauoa-
pa dounuticu ne6 aranagd. Y GHP HeuyTa TYJKHH YS3YHJHLH TapTHGuaa
Oysann. ITamxapa pouMuiicd b THpKH d Ba Homaddod KHCMHHHHD ¢
KEHIJIMKJapH HuFHHAucHra Tenr. Ilanxapa THpKHIIIapuHHHT conn N,
YHHUHT IOUMHNCH b Ba THDPKHULIApTa NEeprneHAHKYJIap 6y/araH nasxapa
yauamu D y3apo:

&S

D=0bN (23.1)

MyHocabaraa Gornauranaup. 56- pacMian nmawKapaHUHT HKKHTA KYLIHE
TRPKHIIIADHAAH KeJaéTral HYpJAapHHHT WYJ (apKiapH

v = BC = bsin® (23.2)
ra tenr sxanymrd xenu6 uuxamu. Ulysmar yuyw, arap
bsin@ =mA (23.3)

Gyaica, y BakTaa Wy HyHaaumAa narepdepetiiion Kyyainm 103 Gepummn
J031M, (23.3) apTH GaxKapuyiMaraH }oiiapaa HHTeHCHBAHKHHHT Kyn-
POK éKH KaMpoK cycaiinuiy 108 6epaau. Typau A yuyn 0 Gypuax xam Typ-
Jiu KuitMatiapra sra 6ynanu. Jlemak, nudpaxiuon nanxapa AncnepeHs-
ra ara, AHH Mypakkab cnekTpan Tapkubra sra 6yJaraHn €pyrJaHK Jacra-
JIADHHH MOHOXDOMAaTHK HypJapra axparaad. Ilamkapaga By:kyara
KeJlaJural Ju(pakuisHi Ky3aThil KypHIMAaCHHHHT cXemach 57- pacmaa
xenrupuiaran. Bynpa [ — épyrnuk manGan; Oy — KOHIGHCOP JIHH3a,
YHMHT €pramuzia AH(PaKUHOH CNEKTPOrpagHHHT THPKHIUH EPHTHO Ty-
punami. By Tnpkum K xommimatopuunr O, HH3acH GoKycHaa Ty paii.
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57- pacm. rh

THPKUIMIHMHT Xap GHP HYKTACHAAH KejadTraH &PYFJIHK KOJJIHMATOpJaH
HEKHIIA Tapajljies nacrara aiiianu6 T crosnyara ypratumrax JIT
naH)Kkapara :rymanu.r_lamxapana AubpakuysIaHraH EPYFIHK IapaJliest
pacranap 6ynu6 PhK Qoroxamepanuur (8xu xypwm TpyGacumumr) Oy
OOBEKTHBHIa TyIIaJH Ba Ph (hoKo/m TeKuCuKaa TyniaHagy. Y epa Mo-
HOXPOMAaTHK Hypaapia S THPKHuHHHT S;, S,, ..., TAaCBHPJAapH
xocwI 6ynanu. Bynpait tacBupaiap tynuiamu / Man6agan Hyp/aHaéTraH
€DYFIUK CNEKTPHHH HIIFO/ KHIAJH. YHH LIYHHHTAEK Ph TeKHCIHKKA
(oKycaaHraH OKyJIsp €plaMujia XaM Ky3aThil MyMKHH.

Hasapuii kypu6 4ukumna GH3 jAacTaBBaj MaHM<apara MOHOXPOMA-
THK TYJIKUH Tyma€Tup ne6 apas xunamus. ITaHxKapanapia AGHM
WTPHXJIAD Y3YHJIHTH a > b 6ynanu; b — 6up Heua TYJIKHH Y3YHJIR:Y
TapTHGHAA 6Y/1anu. By Xonna (22.25) gopmy.ara acocan:

9 ~sind =2 ¢ (23.4)

GV1any, s'bHH THPKHIUTA Napajies Ba NaHkKapa TeKHCIHIHra HopMaj
TEKHCJIHKA 8PYENHKHEHET AHPPAKIIHOH COUMIHUIIN SBTHOOPTa ONIMal/H-
rad fjapaxana Kam 6yaany. IIyHHAT yuyH namxapaHHur HIIam IpHH-
QUMH THPKHUIIHHHP b KEHIVIHTH Ou/aH GOFIHK Gy/iraH Aupakumusara
acocianrauaup. Ilynra acocnann6 Kysarawsn & = 0 yuyH 0146 GopH-
siajy Ba (22.26) udoxanari HKKHHYH JH(PaKIHOH KyNal#TyBUUHH GUpra
TeHl Je0 oM MyMKHH. ¥ BakT[a NaHapaHHHT GHTTa THPKHIIHJAH
6yafuran EpyrauK TeGpanuuIuHy (22.18) Hu Hasapaa TyTHO,

. sinnd;ine 2
a ot .
E’:T.R——".msln(ﬂ(t _-;) (23.5) '

kypuHHIA E3uul MyMKHH (O epia @ — THpKAUI Y3YHJIHTH; d — yHHHD
KeHrJWrK, R — THPKHIIZAH KysaTymn HyKracurada GyJrad —Macoda;
0 — Augpakuus Oypuarn). Kyiiunarnua Gesars KHPHTAMHS:

ad]:],‘ sin (l’ (23.6)

EO].':}"R o




6y epra o = %me, (23.7)

Kymen TupKumLIapfad KesaérraH HypJapHHEr Jya dapxu p =
= Ry, — R, (23-2) ndoga Gunan anagnapanu. A Hykta yuyH (56-
pacM) R = R,, KeiluHrH THDKHILIAD Y4yH R KaTTajMK y KaTTalHKKa
opra Gopaau. Jlemak, DaHKapa THPKHIIIAPH 0 diyHanumm Gyihuua
1000opaérran TeGpaHuILIAp:

E, = E;, sin@,

E, = Eg, sin (@' — @),

Ey = Egy sin (@ — 20), (23.8)
E, = Ey sin [@'— (VN —1)D],

KeTMa-KeTJIHKHH 103ara Keartupagu. DBy epma Ey, E, ..., E, xarra-

sukaap 1, 2, 3, .., N HOMepid THPKHULIADIAH I0GOPHJAETIaH TYJI-
KHHJIAPHUHT 3JIEKTD MaiiJOHJIapHHD,
=0 ( t— R}
c
_ 21y _ 2mbsin® (23.9)
P===—7
y=Rip.—Ri

(Rit+, Ba R;— i1 Ba i HOMep/H THPKHULIADAAH KY3aTHII HYKTAaCH-
raya GyJsraH Macogasap.) .

Bapua uHTephepeHUHANTAHYBYUH TYJIKUHIAD AMIVIHTY IaCHHHHT aJire6-
PauK HUFHHAMCHHE Tonamu3. KyJalimk y4yH TPHTOHOMETPHK (hyHK-
Husiiapaad

" = cos® -} isin @, (23.10)
(opmysa GYiimya kommieke (DyHKUusIapra YTHOI MYMKHH, SHT OXHPLH
HATHXKaJa 3ca (aKar xakukuil xuemd omuHazau. ¥ Bagraa (23.8) xarop
VpHHura '

i’
Ey=Egue ",
i —iDd
E,= Epe” e ",
i/ 20D
Ey=Epe e, (23.11)

Ey = Ee® e "1°
N

Karopra sra Gyuamu3. Esuirad KeTMa-KeTJHK ~PeOMETPHK NpOrpeccHs-

lad uGopar 6ynu6, yHuHr OnpHHYM Xaauw E; ra TeHr, mnporpeccus-

HHHT Maxpan ¢ = e ' xucoGmanany. Hamwxasmii ammiaTyaann 6us
Oy nporpeccHst XaXJApMHHHI HUFHHAMCH cudaTtnia ésamus:

= i0 —i(n—1)® (0% 1— iV

E= Zx Ep e e =Eye” T (2312

=
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Hutencusiukun xucobaawr yuyu (23.12) pari TeGpaHumr ammii-
TYIACHHHHT KBAADATHHH TONMUIMMHS JI03MM. Bynnsar yuyn (23.12) Hu
YHHHT KOMILIEKC-KYIIMAcH KaTTanurura Kynairupamus. Harmxaga

5 (L— N (| ~iNe)

0 _ pR
E¥ = EE on = cll') (= —N») (23‘13)

. ra sra 6juamu3.
Konmnuieke™ uporanapru XaKuKHHMap GHJIAH anMaITHpHO KYIHAAri-
Hi XOCH/T KHJIaMH3

(23.14)

Ey muur guiivatnn  (23.6) nam (23.14) ra kyius, Kyiiwmaruei T
naMus;

. sinzndsino NO 4

\2 sin?

02 _ [adVEo A 2 )

LS (T)RT ndsin0\2 —— @ (23.15)
T) sin® 5

Kysatum Hyxracuza 1 ca? osanan §raérraun SHEePreTHK OKHM

sin? (n; dhm 0) sin? (2;2) (23.16)

ndsin&)?_zg
( i )sm 5

2
_ c 0t g Eo ad
S=wE=gm(T)

ra Tedr Gynamu. [lamKapauunr Epyeuk Kyuu ydyH

. . [(mdsin®\ _/ND
2d\2 sm“( x )sm“(—g—) 537
I = B:,d(p dX (T) (ﬂd =i 0)2 o D ( 3. )

A 2

ndomann &éumr mymkud. Ilamxapa THpKUUIE KeHruurH d HE KyiHia-
raYa anMalmTHpaMH3:

i

| A

D, '
s (23.18)

< a

y BagrAa (23.17) ¢opmyna gyimpars KypHHHIUrE KeJaiu:

d ‘“Z(N_;D)
L=2(5) (% P dpdy e — 2 (23.19)

sin? 5
2
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Hudpakuson Mansapanuur Xap Gup HyKTachaa amajia Epyrau
MauGanHunr wWynjail KACMJApHAAH KeJaéTraH Hypjap TymnJaHauumgi,
yJiap reoMeTpHK ONTHKA KOHYHJApH Gyiinua TacBHpsiasajurad HyKra-
napujan (@ Ba y Gyidnua)

~% il 23.20

do~= dy~ (23.20)

ra Tenr Gyaran Gypuak opainkiapuia typams. (23.19) na d¢ Ba dy

napnn yaapuunr (23.20) nark Kuiivariapa Guian anvamtipuo (23.19)
(opMyJiaHH KYHMAArH KYPHHHITA KEeJNTHPHIL MYMKHH:

sin® (N(D>

d\2sinte 72
L (23.21)

sin® Ol

0, nun3za épAavuja TacBHpJanaauran Au(paKUMOH Mansapadaru E,
épurnarananx (57- pacvra K:.) Kyfinaaru udoianan anuKIaHaii:
ik —’—Dz (23.29)
2 3
fani=r
By epna [, Ba D,— O, nuH3aHHHr (DOKYC OpaJHFH Ra JHAMETpH.
Arap xarra Audpakumon cnexTporpaiapia yupab TypamHrad Xodu
pyii Gepca, sisun D, K fy Gyaca,

Es =12 - (23.23)

6ynamr. (23.16), (23.17), (23.19), (23.21), (23.22), (23.23) dopmyaa-
snapia EpyFIHKHIHT JOTHJIMILY, COYMJIMUIM, JMH3aJjap Ba GOMIKA JeTas-
napiarn (oifaach3 xafTHuuiapra capd GYJmIM XucoGra OJHHMAraH.
Arap ynapup » opkajm GelirHJaHca, y BakTHa # ra IOKOpHJA Kypeca-
THIraH Gapua HQolanapHi KYNalTHPHII Kepak. % HUHP KHMAMATH Typuz
ac6o6apia Xyjaa Kydiu ysrapumu Mymkud. Arap épyrauk ucpod 6y.-
maran GyJca, YHHHT uerapaBuil xuiiMath % = | 6Yuagu. Pean ac6oG-
Japaa Gy xynaiirysuu 0,5 TapruGnapaa 6yJanu.

) 3 7
Arap sin e 0 GyJsca, €pyFJIMK MHTEHCHBJIHFH MaKCHMYMra sra
6ynagu. By xoana:

Dp _

T = Mmm,

MOy (23.24)
S )

6y epna @, — m-TapTHCiH MakCHMyM yuyH (asamap apku, m =
=0,:1,2, 8 ... £ P = %?b-sine 6yrann yayn (23.24) gan  maci-

MyM YUyH
bsin0 = mA (23.25)
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waptra sra GVJiamus. By makcuMymnap 6Gour MakCHMyMJap XHCOGJa-
Hali. YJaplaH TalmKapd aHyarHHa KydcH3 GyJraH Kymum4a MaKCH-
Mym7aap Xam 1osara Kenaiw. N xyJa Karta GyJrasHia yJapHHHD
HHTEHCHBJINTH SBTHOOpra o/Maiiliuran Napaxafa kam 6ymaanm. LLIyHuHD
YuyH Kearycuia cakar (23.25) mapr GHJaH aHHKJaHAajMraH Gour
MaKCHMYMJIADHH KYPHO yTaMus. YJIapHUHT HHTEHCHBJIMLHHM XHMCOGJal-
aui. Mutencusauk Makcumymiapn Akunnia @ dasanu

® =0, -} 60 (23.26)

Kypunnuaa éspm Mymkus, @ — @, 6yaranga 6@ — 0 6ynand.
(o)
By xoana sin¥® pa sinl - JIapHU TONaMus:

2
D
sin l% = gin Nq;’" cos (N G(D) -+ cos NCD’" sin (Ngm) = sin I_VG_}
@ Dy 5D 8D,
sm7 = sin —2—cos— + cos—sm? = sm—z—
Arap 6@ — 0 Gyuca, sin % = _N_gg) Ba sm%CD =5 6y.na)m. Y xonza
)
= T) 23.27)
_ N" /S __ N2 ~ )
s D o (
sm-—2- g

HH xocha Kunamua, @ — @, 6ynanm.
MakcuMyM yYyH

sin@ = 2 (23.28)
OYJiraHJHrH caGa6nn
__ndsin® d 23.29)
o= =g mi S (

6ynann. dewmax, uu(ppaxuumaﬂraﬂ EpyRJIHK Ky4H MakcHMyMJa KyiH-
Jarn

I = BsaD (i>2 S%—;%Td) (23.30)
=5

d sm*a s
(opMyJia OpKaIH aHHKJAHAAU. M = 0 yuyH ﬂ =0 B 1 6y

gapu, Ulyngait Ku/u6, HONMHYH MAKCHMYM P[HTeHCHBJmFPI

I = BsaD (%)ﬁ 23.31)
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/B
/ - ¥
= il
e w4y W W WSS e
ma~4 m==3 m=2 M= m=0 mA m=2 M3, ‘0%
-

58- pacm,

ra Teur. Y Gomka Au(PaKIHOH MaKCHMMyMJapra KaparaHja aHya KaT-
Ta xucoGnaHafy. Ju(paKuMOH naHKapa GepafuraH Au(PaKUHOH MaH-
sapajia &pyFJMK HHTCHCHBJMIPHHHHE TakCHMJAHHII rpadura 58- pacmma

KeJrTHpuJrad. By rpaguk

.. N

. sin® o, ) sin® 5=

b =—= Ba Y, = o) (23.32)
sin® 5

(ynxuuaiap rpaQuKIapHHEHT (KYIIHIHIIHAAHY HOopar (P; dyHKuus
pacmpa 1, ), dyuxkuus sca Il pakamn Guian Gearmnasram), i, GuTTa
THPKHUIAH Gy/1aguran AnpaKkiuusIra Teruuit, P, sca N Ta THpKHIIaH,
AbHH OyTYH nawxKapagan Gynajuran gudpakumusara Teruman. Hatmxa-
BUI{ HHTEHCHBJIHK Oy (YHKUHAMAPHAHT KyNafiTMaCH GUJIaH aHUKIaHa/H.
58- pacmpua y TyuwiaHras (Kopara Gysuran) MakCHMymJap GHJIaH Tac-
BHpJNanTan. (23.25) wapriaw Ba 58- pacvian N Ta THpKUmIAAH (SbHH
namxkapajgan) Oyaanuran Aupaknusaia KecKUH MaKCHMYMJIapHHHT
m=1,2,3...,1apja xocu1 GyJiuuin,ynap opanuKiapuiari €PYFIHK
HHTEHCHB/INIH JKYJa XaM KHYHMK OY/IMIIH KelH6 yuKanu. Amasuii Mak-
cajiap yuyH daar P; QYHKUUSHHHT GHPHHYH HKKHTa MEHHMYMJIapH
opacuia €rrai MakCHMyM/IAPIHHA aXaMHsTra ra, YyHKH GOMKA MaK-
cuMyMJiap ¥yja XaM KHYHK HHTEHCHBJIMKKa 3ra.

JuppaKiHon nawxapajiap CHeKTPOCKONHIAA MypaKkkaG creKTpai
Tapkubra sra Gyaran EpyFIMKHH MOHOXPOMATHK KOMIIOHeHTaIapra
aXkpaThul MaKcajuaa Hwiaraiand. IamxapanapHusr cnektpra axpa-
THII XYCYCHSTH XaTTO GHp XHJI TAPTHOTA (1BHU GHP XU m ra) ara OyI-
ra MaKCuMyMIapHIHT XOJIaTH TYPJIH TYVIKHH YSYHIHKIAPH YayH Typ-
JIH XHJ1 Oy ui NPHHLHNNIA acocnanran. By Gepocura (23.25) opmya-
Kan kennG ynazu. Ulynpait KHIHG, An(PaKUHON MaHkKapa AUCHepCHON
XycycHsTra ara.
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Tlanxapa Aucnepensicuuy Tonmmmw yuyn (23.25) ¢opmy.iara Mypo-
»aar KuJIamu3 Ba ynu A G¥iinua ysrapmac m yuyn augepeHnnasnnaii-
MH3, y X0J1a

de
beosO Z3 =m

ra sra 6{iavu3. By epnan D, Gypuak mucnepcusich yuyH

Dy = dojdh = 1180 : (23.33)
B Xocua Kinamu3. Kudnk € nap yuyn (28.25) dopmy.a
0= ”T’ A (23.34)

Kypunumja ésunanu. By xoaza mamxapa JlCrepcusicH yarapmac Ba
TYJNKHH Y3YHAHTHra" GOFIHK GyJMainy, SbHH )

o (23.35)
Gynap. Byjmaa ZM(PaKIHOH NamKapa Gepajurad CNeKTPHUHI EKH
5?15"&3‘43 aWTranja, AMPPaKUHOH CIEKTPHHHT TYJAKHH Y3yHJIHKAapH
Gyitnya TeKHC TaKCHMJIAHTaH GYIHIIH Keu6 unKafy. Y HHHT IPH3MATHK
cneKkTpra HucGaTaH adsainrd Xam
ana wyHpagup. [IpusMaTiK CnexTp-
Ja YHHHT Y3yH TYJKHHIHM KHCMHE
KHCKA TYJKHHJAH KHCMHIa HucOaTaH
aHuya CHKHJraH GyJajH.
[Mamxapanunr Mypakkab CreKT-
paJi Tapku6ra sra 6yarad €pyFJaHKHIE
48 MOHOXPOMAaTHK KOMMoHeHTaapia
aXpaTHm KoGuausTH axar Aucnep-
£ cusg OuyaH aHHUKJAaHMaclaH, ang-
L PAKIHOH MaKCHMYMJIapDHHHT KeCKHH-
. Jury GujaH XaM XapakTepJaHajf-
% & 6 Byun [59- pacMaa TywyHTHPHJAAH-
a By pacMza HKKHTA Ay Ba A, TYAKHE
y3yHJMrHra sra GyJran HypJaHHil-
JapHH HKKH XWI1 IaHxapa OHJIaH
/ aXPATHIHIIH KYypPCATHITAH. 59- a
/ pacmia HypaaHHmHH Kpguk 00
/ KeHTJIHKKa 3ra GyJraH KeCKHH MaK-
] cuMymsiap GepyBuH maHmapa Op-
A KaJll aXpaTHII TaCBHPJAHIAH, 59-6
\/ W/ N pacMpa 3ca KarTa KeHMJIHKAarH
< e g INGPaKIHOH MaKCHMyMaap 6epyBult
46 50 I Y namxapa opKaJn aKparHil TacBHp-
nanran. Mkkana xomna Xam A Ba Ap
" HYPJaHHIJIAPHHET MaKCHMyMJaapH-
nn Guppail AQ xarran¥kka cypuG

%

59- pacm.
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Kyituaran 6yJsca Xam, HypJlaHHIHH GHPHHYH XO0MarH aXpaTHIl HKKHH-
Yy XoJIarura HucOaTaH Kyn MapTa sxuu 6yaran. By epan nmanxapa-
JIapHHHT GHp-GHpJapHra TYJAKUH y3yHJHKIapu Oyiuya sKHH Typra
HYPMAHHUIIADHH AKPaTHUl KOOHIHATIApH (akar Aucnepcws OHIam
amac, GaakH Au(paKIHOH MAKCHMYMJIap KeHIVIUTH OHIaH XaM aHHKJ/a-
HHLWIH J03KM, AeraH (GUKp Keiu6 uukaid. INamxapanapHuHr Oy Xycy-
CHSATH. NAHICAPARUAE Qocpama oaulu Kydy 1e6 aTanafd. YHH aHHKIaul
yuyH Gowr audpakuuoH MakcuMyMHHUHT 6O KeHTJIHCHHH. TOMaMH3. By
601 MaKCHMYMHHHT YpHH (23.24) wapTiaH aHUKJIaHaH. YHra KyIHH
6y/iran MHHUMYM
D, N

sinNT(D=sin(N—2ﬂ +§6cb) =0
wapraan Tonuiagu. By epra 0@ — MakCHMyMAAH GHPHHYUH MHHHMYM-
ra yruwgary ¢asa ysrapuim. IOkopuma €suaraH TeHTVIHKHE

M 1 ¥ 60 = Nimnu+ (23.36)

v 2 = NO,
KYpuHua Kaiita é3uur MyMKHH. JIekHH 2"’ = Nmm.
&
Hemak,

o,
60= (23.37)
D= 2}"} bsin 6 npomasan
6@ =2 b cos 060  (23.38)
ra sra Gymamus. (23.37) pa (23.38) Hu TeHrJlaLITHPHO,
A

HH XocHa Kunamu3. By Gowr Iu(pakimuoH MAKCHMYMHHHT KEHJIHCHHU
uonanaiigu. Bup-Gupura sKuUH JKoMIATaH CIEKTPAT YHHKHH axpa-
THO KYPHIIHHHT uerapaBHuii wapTi cudarusia yIapHHAT MaKCHMyMJIapH
AHCIIEPCHs HAaTHKacHa GHp-GHpJlapura HUCOATaH CYPUIHULIAPH XHCO-
6ura Gup TYJIKHH Y3YHIHTHHUHT HY DJIaHHII MAKCAMYMH MKKHHIHCHHUL T
MHHHMYMHTA TYFDU KeJIraH XONaTHH KaGyJ Kuiamus. By xonra 59- 6
pacm TyFpu kenanu. By epaia uCnepCHst HATHXKACHAATH MaKCHMyMJTap-
HuHD cu/kamn AQ = d0  nudpakunon MakcumymuHur 80 Keursmrura
TeHT.
dB xarranuk (23.33) ra acoca,

dk
dd = tg0 - (23.40)
(23,39) naru 60 um (23.40) maru dO karTanMKKa TeHraaG
a_ A A 1
A~ Nbsin® — _bsin®  Nm (23.41)
Nt
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ra sra Gynamus. dh kattanmk A, Ba A, = A, -+ dA uYMBHKJIApHH
. d\
AXPpaTiul YerapacHuy GIAWpajH, +- 5ca My Ba A, WUHSHKJApHH aXpa-

THIIHAHT HHCOUA YerapacH XucoGnaHazu. ByHra Teckapu 6yusiraH Kar-
TANUKHA NARJCapanuRe axcpama oauut Kyuw 1eG atajafu Ba § Xaphu -
Onaan Gearunanazu. Hdemak, nadxapa yuyH

A :
R =5 =Nm (23.42)
Nb =D (D — nanxkapa KeHryucu) 6Jranu yuyH
% —Dsne (23.43)

S‘;na}m. J]e}(lm Dsin® namkapaga Audpakuusiairad — HypJapHHHT
KCHMan iiys  Qapura, spHM NaHXapa dYemsiapuiaH  KeJsagr-

TaH HYDJNADHUHT HYJ (hapkura Temr. Ds}:n(—) = N, myHoca6at GepuJrad

HYJ hapkira JKOHJNAMraH TY/IKHH Y3YHJIMK/JADHHHHT COHH ((TYmJaM-
Aard TYJKUH COHW») Hi Ounpmpamu. Lynpait xumuo,

R =N, (23.44)

Papuodusukaga R karramuk acraux ne6 aranaid.
(23.40) mam % KaTTANMK YuyH

gt EO (23.45)

uponann €sum Mymkud. O JAuppaxuus Gypuakiapn KHYHK 6yaranza
tg0 ~0 G6ynamu, y Bagraa (23 45) udoza

Ao O (23.46)

KYPHHHIIIA KeJiaJH.

slccH MU(PAKIHON mMamxapa MyKammajuiammaran ac6oo xucobna-
Hajif, YYHKH y GOl MaKCHMyMJa EPYFJIHKHH HyKOTHIIH XHCOGHTa KaM
€pyFJIHK Ky4nra sra. uieJeT THIHAATH NaHXKapasapHHHD Oyunaii Kam-
YHIHTH K. YJap namkapara Tymaérrad épyrJIHKHUHT KYIT KHCMHHH
6uTTa CcrexTpra Tynaa6 6epapu. ByHpaii mamxapasiapra KaitapyBuH
NaHKapajapHH MHCOJ KWIHG OJHIIHMH3 MyMKHH. Yjapaa Xap GHp
«THPKHIIY Basu(acHHH MHTHYKA Kysry Gaxapaxu (60- pacm). 3HHAaCH-
MOH Namkapa Xocui1 6yJn0, yHra Tymaérran E¢ EpYFIHK acocan E iiyna-
JMmJA Ba (AHCTepCHsi HATHXKACHNA) YHra Ky GyJran iyHamumIap=
Jia Kaiitagu. Bynpail Typaary nanxapanaphu Kyiunaraya TaiiépJana-
nu. JKyna 10KOpH aHHKJIHK GH/IaH (EPYFIHK TYJIKHH ySyHIHTHHHHT 103
JiaH GHp YJIyIHrada) caiika/lianran wmuwa (Exu KBaplI) TarJHKKa I0NKa
Ka#iTapHuin Ko3(phHUHEHTH IOKOPH Gyuiran MeTasl1 KataM Konlanaau. By
MaKcaj ydyH ONTHKaBHi CIEKTPHHHT TypJIH cOXalapHjia 856—95% Kaii-
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60- pacM.

TapHi Ko3(UIHEHTH a 372 6YJIraH aJIOMHHHI SXLIH MOC KeJaju. AJio-
MHHHHAHUHT a3a/UTHMH WyHAAKH, Y aTMocdepa Ba YHHHT apajaiiMaliapH-
HUHP TabCHPHIA TYPFYH XHCOG/IaHaiH. AJMIOMHHHE KaT/JaMH TarjJHKKa
Bakyymza OyFJIaHTHPHII iiyyii OniaH KomsiaHagd. CyHrpa yHJIa HO3HK
KeCyBUH MalIHHaAAa o/IMOC Keckuu Gmuiad 60- pacMpa KypcaTHIraHJEK
KW/IHG MOFOHACHMOH Ky3ry TaiépsanHaiu. SlccH THIAard KaWTapyBYH
naHzKapaJsap 6uaaH GHP Karopia GOTHK MIaKJIIard KauTapyBuH MaHKa-
panap Xam raiiép/ianazy. YIapHUHT a3a/IHTH uIyHAAKH, y/1ap Ha KoJ-
JIUMATOp Ba Ha KaMepa JIHH3aJlapHra MyXTOXK 5Mac, YyHKH GOTHK Kai-
TapyBuH Mamzkapa (oxyc/am (pyHKIHICHHE XaM 31 6axapaju. Coper
Urrndokuuunr onTHKaBHH CcaHOATHIA HHXOATAA IOKOPH CHGbaTIH
IU(pPaKIHON MaHXKapald CHekTpaa ac6obiap HiuIat YHKApHJIagd.

Ioronacumon namkapanappa (60- pacM) KyuIHH TOFOHAJap OpacH-
Jary iy papku Xamvac GyuIu6 GMp HeuTa TYJKHH y3YHJIHCHIA TEHP
6ynanu.)Kymna karra ity papkura (YH MEHT Ba 103 MHHIVIA6 TYIKHH y3yH-
JIUTH TapTHOMra) ora GyJiraH MOFOHACHMOH NaHKapalap IOKOPH aXparta
O/l KYYHTa 3ra Gy/Iran cnekKTpocKonuiap cadaruia Xam KyJiiaHulaad.
Byngaii typnaru namxapann Gupunun Gyiiu6 MaiiKkenscon xKyja Karra
AHUKJIHKKA 3ra Oysran GHp HeuTa GHp XH/I KAJUWHIMKIArH IIHIIA
NJacTHHKanapAan Taiiépnarad. By miactuHKkanap 3HHA IIAKJIHAA TaX-
Jiaurad. By suHaHMHT Xap Gup NMOFOHACH MaHMKapa «THPKUIIHHH» Gep-
raH,

IToronacumon mamapasap I0KopH a)<para OJIHII Ky4Hra ara GyJiran
KUMMaT6axo crekTpan ac6o6sap xucoonanand. JIekun GyHmail ac6o6-
JIaPHU sicall KMHHHYMIHKIAPH YJIapHH KYJulaul UMKOHUSTHHH KECKHH
yerapanad xysau. Bynman ramxapm Kyn Hypanm uHHTepdepomerpaap
IIOFOHACHMOH NaHXapanapjiad ¥3 AHCNEPCHAJAPH Ba a)<parTa OJIHiI
Kywiapu Gyiinda ahsan Ba scammmuiapd Gyiiuua 3ca aHya OCOHJIHP.
[lynuHr yuyH XOSHPMH BaKTAa IOKOPH aXpaTHII Ky4Hra sra GjJras
cnekTpockonyap cuparuia aespian goum Pabpu—Ilepo Tunugara HH-
TepdepoMeTpaap KyJraHami.
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24- §- Pentren HypaapHHHHr JAudpaKuusicH

ApBanrn naparpadaapza TOnuAran AuppakHOH KOHYHHSATAAD YMY-
MIii XapakTepra sra. Bupox 6abn3u Xo/napaa Auppaxiys siICCH SKpaH-
flapra Kaparasfia MypakkaGpoK GyJraH o6bekTiiapia XaM io3ara Kel-
TaHIUCH Tyailnu Xoiuca siHaja Mypakka6namagd. MypakkaGaauiuim
SKpaH aKya Mypakka6 mpoduira sra 6ysranga iosara kenagu. Hu-
X0AT, AUGPAKLHOH XONHCAIaD XaXMHi1, JaBpuil éKH HOXABPHI CTPYKTY-
panapna naijo Gynand. Bynra GupuHUH HaBGaTAa PEHTTeH HypJapH-
HHHT AH(PaKUHACHHH KHPHTHI MYMKHH. [Iu(paKkmuoH mamxapa CH-
(atnia xpucrananan olijanaHuaraHia myHnaid xoxuca Ky3aTHJIamH.
Byunait Taxpn6anapny GHpHHEYK Maporta6a 1912 fiunga Jlays y3 Xoaum-
Jlapy GHJIaH amMa/ira OUIHPTraH Ba 11y GHIaH PEHTreH Hy pJapHHHHT 9JIEKT-
POMATHHT TYJKHHJIAD SKAHIHTHHH HCGOT KHaraH. JIeKHH Oy TYJIKHHIAP
€pYFIUK TYJIKHHJIAPUAAH MHHT MapTa KHYHK 6yuu6 unkad. [IyHuHr
YUYyH ofiataaru Au)pakuuoH maHxKapanapHH Gy epa KyJiaul - MyMKHH
6yamaiinn. [IndpakunoH namkapa cudaruia yu yJIuoBIH JaBpHil CTPY-
TypajaH, s’bHH 6OwKaya aiTrasfa, yu YJIUOBIM MaHxKapajan TalKHiI
TONTaH KpHCTasnapaaH Qoiifalanii PeHTreH HypJIapHHEHT AuppaKIi-
SICHTa TerHWAH TaX<pHOanapHH MyBadhAKHSTIH YTKASHIIHH TabMHH~
JNaju. -

e
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61- pacm.
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Kpucrannra tymaérran I, II, III, IV pentremn . nypaapu (61- pacw)
KDHCTa/IJ1 TaHXKapaHUHT aTOMJIapHHH (MOJIeKyJ1anap, HOHIAp) yiFoTanH,
Harkaga aromnap 17, I/, II’, IV’ ukkniamun Tyikuiaap Man6au 6j-
JaH6 Koaajd. By HKKuIaMuu TYJIKHHIAD AH(PPaKIHOH MaHKapa THp-
KHIIapHAAH XOCH/ GY/IraH HKKHIaMuH TYJKHHJIap KaOu y3apo HHTep-
¢epennuananand. Pentren nypiapunuar 61- pacmpa Kypcaruirad
KpHCTa/l MamKapanapiari AHQpakmus cxemacH OepHJraH Xou ydyH
Kepax GyJran MHKJOpHit MyHOcaGaTJIapHH TONHIWTa HMKOH Gepaiu. By
epial, 2,3,4 ... KpucralJHUHT GHD-GHDJIapAKaH d OpajHKAA Typrai
atom (MoJeKyJia, HOH) KaTJamJIapHHH Guagapany. Bomka #yHamnwAap
Gyitnya atoM opanuk/aaph d/ KarTaquKZaH HOOpaT OyJafH. Y4HHUH
fiyHanumna 6y KaTTaauk d” ra TeHr. YMyMaH, GyTyH XOAHCAHH PeHTreH
HypJjapuuuur 1, 2, 3, 4 ... KpHCTa/Vl TeKHCAHKJIapHaH «KAHTHIIH»
1e6 Kapaw MyMKHH. Brpok 6yHnail KaiiTHur daKar KaiTraH (CoYnram)
I, I, I, 1V, . . . uypnap Gup-GHpJapu Owiaun Guppait (asaja Oy-
246, Kyyaiinmra nutepdepeHuUsIaHraniiariHa MyMKau Gysianu. By
HKKHTa KywHH counyiran 117, III/, (Exu Hcrasnran Goumka »Ky(dTH) HYp-
Jiap opacuparu iya papku y = CB -+ BD OyryH COHZAarH TYJKHHCa
TeHT (y = ml) Gy.aran xojja 103 Gepaid.

Unsmanauw CB = BD = dsino. [IlyHuHr yyyH KpHCTa/Ul TEKHCIHK-
JiapHjai KafTraf peHTren HypJapuHHHD HHTEp(epeH L HsIaHUI [apTH:

2dsino =mk (24.1)

6yiann, Gy epram =1, 2, 3 . ..

Typau-taprubpars KalTHUIHE XOCHI KHIHII YYYH KPHCTAJUIHH Ty-
LIAETraH Hypra HucOaran TypJad o Gypyaknaapra Gypuur xepak. (24.1)
HpoAanu pyc omumu Byas) Ba uHru3 onumu Bparriap Gup-6upiapii-
HaH xabapcus siparranyiap. Olyauur yuyn 6y udopa ynap mapadura
Byabh—Bpsrr maptn ne6 araaras.

Pentren nypnapumuur guppakuusci KpucTaaiap, CyIOKIHKIap,
amMopd) KaTTHK MOJUIasap Ba X. K. JapHHHT CTPYKTYPATaPHHH Y PraHHus
YUYH KyuIn Kypost 6yviad. Xymuu wy ycys Gu/ian aTomiapapo Mmacoda-
HU aHuK/1a6, atomnap, MoleKyJsanap Ba 6OmKa CHCTeMAaJapHHHT Ty3H-
JIHIH XaKkHAa XyJlocalap YMKapHiul MyMKHH. OU3HKA Ba TEXHHKAHUHT
KaTTHK  ACHCM, CYIOK/IHK, MOJIeKyJla Ba GOLUKAJAPHUHT CTPYKTYPACHHH
YPraHHUl MaKcajuaa DPeHTreH HypJapuiaH (oiilajaHafural OyJuMu
penmeerocmpykmypasuil anaius neé aranagd. Kpucrajasapaard pedt-
TEH HYpJapHHHHT Ni(PaKUUSACHAAH, IIYHHHTAEK, PEHTTeH HypJapu-
HHHE CNEKTPaJl TaPKHOMHM YPraHHUI YYyH HUIIATHAAJHTAH PEHTreH
creKTporpadu KypuiManapuga ¢oiinananunagy. Kysra xypunapura,
y/IbTpabunacbuia Ba HHpaKHaHI HYPJIaDHHUHT COEKTPH &pJamMuaa Moiia-
HUHL SJIEMEHT (XHMHABUIT) TAPKMOHHH aHHKJIAL MyMKHH Gyaranu KaGu
PCHTICH HYDJIADUHHHT CIEKTPUAAH XaM [y MaKcaanap yuyH TyJIHK pa-
BHWA (o¥ifanaHunany. MOIIaHHHAT XHMHSIBHL TapKHGHHH, YJIapHUHT
PEHTIeH CNEKTPJIAPHHH YPraHuu HyaH GHaan AHHKJIal METOMH peHInee-
¥ocnekmpan anasus 1ed atajirad. PentrenoctpykTypasHii Ba PEHTIEHO-
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CreKTpasl aHann3Jap CaHoaTAa, alfHUKCa, MeTallyprusa, Mam1Hacos-
JHKIA B2 MATEPHAIHUHT CTPYKTYDACH Ba TADKHOMHH aHHKJau sapyp
Gynran Goulka coXanapia KeHT KYyJIaHHJIalH.

25- §. YJbTpaToByll TYJKHHJApHIA EPYrIUK NUGDPAKUMSCH. .

XaxMu#i namxapajgard IMOPakUHSHHHT HHXOATAA MyXHM TypJa-
puiaH OHPH EPYFIHK TYJKHHIADHHHHT YJBTPATOBYWI TYJIKHHIApH
TapKanagurat magdod MyXuTra TylHmKaa 103 Gepagurad Au(ppaKius-
aup. ByHpga kpucramn manxapajgard AUQpPaKIHOH XoAucanap 6uiaH
aHyaruHa. yXmanmiukiaap MaBxya.' By epna KDHCTaJII} TEKHCITHKIIAP
BasH()aCHHH YJLTPATOBYII TYJIKHHIAPHHHAT MyXHTJaH YTHUIHJA 03ara
KelaJHraH SJacTHK SHUJIaHHIIAD 6a)xapa11n

/ 7
e X
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s

e

R
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Q

/
A
Q
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i
1

62- pacm.
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[lagdop Myxur (ras, CYIOKIHK, KATTHK JKHCM) Na ¥ YKH GyinaG
SICCH 9JIACTHK TYJIKHH TapKaiaérran Oyncun (62- pacm). Bynpaii 1ji-
KHHJADHHHT TapKaJlHIIHAAa MYXHT SHUJIHTH

0 = py +Ap, sin (Ql = T"x) (25.1)

KOHYH O6Viiuua ysrapanu, Oy epha O — SHYNHKHHHI OHHH KHiMaTH;
Po—3HUNMKHHUHT JIACTHK TYJKMHJAp GyJMaranpark Kuiivarth; Ap,—
SJIACTHK TYJKHHAATH 3HYJHK YSrapuIIMHHHI aMIUIHTYAACH; Q— sy1acTHr
TeGpaHULIJIAPHUHT LHKJHK YacTOTacH; A — 3JaCTHK TYJKHH Y3YHJIHTH.
MyXuT SHYNMTHHEHT Y3rapuiid & RHAJEKTPHK CHHILHDYBYaHJIHKHHHD
yarapuumra onH6 Kesafu. € HUHC O ra GOFJIHKJHTHHH

e=f(p) (25.2)

H(poja KYpHHULIMAA KeJATHPaMH3. '
(25.2) nan Ap,Hunr kuuHK KuiiMataapuia Ae = f/(p) Ap, sKaHJHTH

Kenu6 umkamu. Llynusr yuyn [/ (p) =C Geard KHpHTHO, Ae yuyH
(25.1) pan

Ae = C Ap, sin (Qt —%x), (25.3)

€k
. 21
‘Ae = Ag, sin (Qt s x) (25.4)

HH Xocun xuiamus. By epnma Ae, = CAp,—- AHIJIEKTPUK CHHIAHDYB-

YaHJIIKHHHT TeGpaHHII aMINIATYIACH.
Moppara Tywaérran EpyrauK TYJKHHJIAPH YHJAA 37EKTp KyTGna-
HHLIHK ]03ara KeJTHpaZu. Dy KyTGMaHHMIIHH MHKJIOp XKHXaTHAaH GHp-
-

JIMK XaXMUAaru P JUNOJIb MOMEHTH q)opmy.nacu

p=2=lF (25.5)

47

S
Onyian Xapaxrepsaul MymgdH. By epfa E — Tymaérran EpyriuK TYa-
KHHIHHHT S1eKTp Maﬁuoxm._» Arap MyxuT GuHp KMHCJH GyJca, y BayT-
1“13P KarTajquk tymaérran £ TYJKHHHEYr Y3rapuil KOHYHH GYyiiua
yarapajn. Monnanan snacTHK TYJIKMHHHHED YTHIIHAA € HuHr (25.4)
KOHYHH GOYiuya ysrapumum io3ara Kenmagu. Dy sca (25.5) waprra Gyii-
CYHYBUH JHIIOJIb MOMEHT/IApuJaH apy KHJIyBYH JHIOJbL MOMEHTJApH-
HHHT maiifio Gysumura onu6 Kedagu. By mgoma yasrpatoBym maiifo-
HH OHJIaH HypiaHTHpHAaérran dV Xamm 3JeMeHTHAA HHAYKUHsJIaHraH
JMIION> MOMEHTH YYyH

— Ae=>
AP = TIFEd V.. (25.6)

HH Gepaju.
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OAeKTPOMArHHT TYNKHHIADHHHT  HYDJAHHII HA3ADUSICHIAH BaKT
i

Gyiiua yarapysuu P, olileKTp JHNOJIb MOMEHTH MWIyH[ail SMeKTpoMar-
HHT TYJAKHHAADHH HYDJAiiAHKH, YJapHUHI TeHrJamaci

T
B— c_,ezsm(R. P.), (25.7)
== o
opamt npofanawany. By epaa P, — yarapysun smekTp Rumos. M6-
_—
MeHTH; R— P, JWMONNAaH Ky3aTHul HyKTacuraya GOyJ/irau macoa;

¢’— Gepusirai  MyXHTAar# €pyruk Teanurd. By xour yqu—F’e — JUNOJb
movenTH (25.6) dopmyna opxanm anHK/IaHAAH.

s
Jlunosb XOCHJI Ku/iraH HypJanuml Maiifiouusm dE opkamt Ged-
r4a6

- ATJ;. . — e =
; dE = oag-Sin (RAP) (25.8)
Ae0 €3uunMu3 MyMKHH. HypilaHHMIIHMHD HaTmKasHil MaifoHi
- -
E=(((dE (25.9)
v

uuTerpa/’ opkand udogamanagu. By eppa uHTerpaiamn EpHTHJCAH
YAbTPATOBYI MaHAOHMHUHT Gapua XaxMu Gyinaé yrkasunmanu. [ym-
Jait KHIHO, €pPUTH/ITaH yJbTPATOBYII TYJKHHJIApH Tywaérran €pye-
JAHK HyHanuHIIHAaH GapKid HyHaaumjaa TapKanaéTraH 3JeKTPOMarHHT
TYNKHHIAD HYPJAHHIIHHHHT MaHGaH GY/HG XM3MAaT KuJagH. YMyMaH
o/ITanja, yIbTPaTOBYIl MaHIOHHHHHT JaBpHH CTPYKTypacH Tycdaiinun
yAapHHHT E€PYFILK TYJIKHHIADHUHHHD COYHMINM XAKMHUH NaHiapajaru
epyrink fuhpakuusici kKabu 6yaaau. By xonuca 62- pacmzaa TacBHpJIan-
rau. By epaa 1,2, . . ., N uusugyap TyJIKHH QPOHTH CHPTHIra & OypyaK
ocTHN@ TYIWIA8TraH EpPYFIHK HypJapuHu Omigupamu. 17, 2°... N'—
yABTPATOBYLI TYAKHHIAPHAA AuPAKIHsNaHTaH Hypaap; A — yabTpa-
TOBYWI TYJKHHHHUHT Y3YHJIWLH; o -+ o’ = 0— pudpakuus Gypuari,
{ — yJbTPATOBYLI TYJAKHHUHHHT Z YKH Gyituua GPOHT KeHIJurH; b —
up3Ma TEKHC/JIHTMra NeprneHiuKyasp Oyarad y YKH OyHHYAa KEeHIJIMTH
(WyHHHT y9yH b HHHTD yJIyaMH pacmzia l(ypca'rum\rxaraﬂ);u a — yJbTpa-
TOBYLU MaiiIOHHHHHT yJIbTPATOBYII TAPKANHII TE3JHCH HyHamHwH GH-
Aai MOC TyLITaH X YKH Oyiiuya yadyamy.

Pentren HypJapHHHHT JUQPAKIHACHTA YXWAUl HKKATA KYUIHH
uHTep(epeHuANaHYBYH HyPJIAPHHHT MacalaH, / Ba 2 HypJapHUHT iyl

dapgu

y=BC+CD (25.10)
ra TeHr. )
62- pacwiau, arap a’=a 6y.ca,
y=2A sina=2Asin (25.11)
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skansuru kypunamu. By xosna Anpakmuananrad BYpIapHUHT Mak-

cUMyMJIapH:
2A sina=mA\ (25.12)

wapTAan anuKianajd. By epaa A — €pyFAMK TYMKHHHHHHT Y3yHJHIH.

DniacTHK TeGpAHHUNIAPHHHT KHYHK aMIIHTyJanapHia TyulaeTran
EpyFIINK HyHamumuaan 2¢ Gypuak OcTHAA AH(ppaKUHANAHTaH €pyFIHK-
HUHT (haKaT GHTTa MAKCHMYMH KYpHHanH. EpYFIHK yIbTpaTOBYIITa a=
= 0 Gypuak ocTHAa TymraHIa HKKATAa AH(QPaKIHOH MaKCHMyM KypH-
‘Hamu. (25.12) juapTHH KaHOATIaHTHPYBYH GypyaKkaapiaH hapxan
Gynran o (Ba o”) Gypuyaxsap yuyH AM(PAKUHs/IAHTaH €pYFIHK HHTEH=
CHBJINTH Te3 Kamasau. (25.9) HHTerpayHid KHYHK aMIVIHTyAanard yabT-
PaTOByII TeGpaHHUIIAPH yUyH XHcOOmaL E§ nuppakuusiianras Epyr-
JIHK aMIVIHTYAacH yuyH Ky#ngard upogara onH0 KeJaim:

Ey = E} 4 E3, (25.13)
6y epaa
. (ka . (kb . (ksl ]
EO _ sin (—:'2—) s1n (—2') s1n (—2—) ,
1 = Loy ka . Foab 2 _/(_3[_ (25.14)
2 2 2
sin (%) s}n f;i sin (ﬁ‘%{-) '
0 7 . . ; 25.15
Ei=Ey ka fegh kel ( .5 )
2 o 2E
k1=2n[sina—;sinm’ —l‘%]'
s _ (25.16)
’ sin a — sin &” 1
k= Qle — —A—]:
’ g 92 3
ky=ky= —sin, (25.17)
by= k= -i—n (cos o — cos &), (25.18)

Oy .epa B —YOZ rexucqnknaru Iucpaxuusi Gypuarn (y sa 2— Ky-
84THIN HYKTaCHHWHT KOOpAMHATANapH); o' Makcumym Gepamura
AiyBaIMmiapaay gapkau iyHagMmapiary JHppakuHs Gypyary.
YubTpaToBymiia  AH(pakUHAIaHMAral pyRJIuK MaiiJlOHH  HOJMHYIM
E, maxcumymHn ékd HONMHYM TapTHONH CHEKTPHH Gepajd. EY Ba E)

Maiiionsiap GHpPHHYH TApTHOAW CHeKTp AeG arasain (E—numoc 6upun-

44 TapTHGaM  cnexTp, E) —MuHyC GHpHHSH TapTHGAH cnextp). E, EY
o 4 o e

Ba E) mapun kpanparra KyTtapHG — Ta kynafitnpeax, 1 ca® cupraan

yTran EpyFHMK KyBBATHHH XOCHJ KHJAMH3. YHH MOC paBiiia HOJHH-
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9 TapTHOMH CNeKTP YuyH [y, muioc GUPHHYM TapTHOIA CIEKTp Y4yH
/., Ba MHHYC GHpHHYH TapTHOMH CTIeKTp yuyH I, 1e6 GenruyiaiMus.

(26.14) Ba (25.15) mapaaH xesuG YHKAAMKH, IH(paKLMsIaHTaH
EpYF/IHK MaKCHMyMJ/IapH (TErHILIH «CNEKTPJapAard» HHTEHCHBJHK MaK-
CHMYM/IapH) k=0, kzb—O kgl = 0 (GupUHYH TapTHOIM CHEKTP
YuyH) Ba kia=0, kb=0, kal=0 (MBHYC GHPHHYH TAPTHOIH CIIEKTP yuyH)
6yaran Xosiapia Xocua 6ynamm, Gy sca k=0, k=0, k=0, k=0,
ky=0, ky=0 ra Tedr Kywmpup. [emax, (25. 14) Ba (25.15) maru
yurta cpymmuonan KynaiTyBunapaan  xap GHDH HHTEHCHB/IMK MaKCH-
MYMJIapUHHHI XOCH/I GyJIHIIMAA Y3 XuccacHuu Kymany. Jlekun xap Gup
KynaiiTyBUMHHHT posiM OMp Xua 9mac. JlucpakuusiiaHran EpyrJHK
CMeKTpHAArH HHTEHCHBIMKHUHT TAKCHMJIAHHIIMHE aHUKJIA6 GepyBuH SHT
MyXHM MyHOCaGatiap %, Ba A ra TerHuLId MyHocabartJjap, ALHH
(25.16) nmarn myHocaGartyiap XucoOJiaHa[H, YYHKH yJap KYy3aTHII TeKHC-
JErujgary JupakiHoH MaKCHMyMJlap MKOHJAIIMIMHHAKAD Oypuaxk 6Yiiuua
GOFJIAHHIINEN 3aHUKJIA6 Gepamiu.

MaxrcHMYMHHHT OHDHHYM INAPTIaDHHH KYHHJATH KYpHHMIIAA E3uIl
MYMKHH:

sin o, — sin &” 1 -
=== 4 =0

sin o — sin o 1 (25' 19)
- A A

Jacraspan o =0, spHM €pyRIHK HYpJapH 2 yKHTa (yJbTpaToByuI TYJi-
KHH (ppOHTHra) I1apajiiesi TYWAETraH XOJHH KYPuG uukamms. Y BayT-
Ja (25.19) mynocabat

e A
Sino = ——
A
Ry (25.20)
sinao” = »— N
Jy

Ly

ez

a'== =0 a’=Ap
63- pacw,
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KYpHHHUIrA KeJaAd, SBbHH AH(DPAKIHsT MaKCHMYMJIapH TyIIaeTraH épyr-
JIMK JlacTacura Huc6ataH Oup-Oupura cumMmerpuk (63- pacmra K.) pa
A A - o
o= T (= — 3 Opa/MKaa Koiljauiran 6ynafn (KHYMK Oypyak-
JlapAa CHHYCJIapHH GypYaKJapHUHT Y3JapH GHJAH aJMAIITHPHII MyM-
kun). Pacwza /p— HOJMHYH MaKCHMYM HHTEHCHBJIMIH;] ., Ba I_, —nmoc
GHpUHUH Ba MHHYC OHDHHYH TapTHOIM AH(DPAKUHOH MakCHMyMJap HH-
TEHCHBJIHKJIADH.
MagcHMyMHHHI MKKHHYH IUapTHAAH

2% sinp =0 (25.21)

Kenn6 unkamu. By YOZ texucaurupary Auppakuus GypuYarHHHHT HOJI-
ra Tesr OyJmmuue upofanaimn. Jemak, Oy wapr z YKu Gyiina6
MaKkcHMyM XOCHJ OYJMIl #yHaqumura Moc KeJaju. OHRH yYHHYH
IIaPTHHHT POJIHHH KYPHO YHKAMH3:

2—’:— (cosa — cos a’) = 0. (25.22)

o Ba o/ Jap ojaTAa HoJra SKHH Gyuranjapn caGabau (25.22)
alHpMany

a*—a’2=0 (25.23)
OpKAJIH aNMAaIITHPHII MYMKHH. By epzau ;
(@ —a') (@+a') = 0. (25.24)
Mynpaii Kuiuo, -
. a=a, a=—a (25.25)

mapr xocuy 6yaaauw. DupuHan mapT Au(pakUHANAHMAraH EpyrIHK
Jacracu G¥iyiab Gyuaran HyHanumra moc xenaau. Mrkuaun mapr mudg-
PAKUHANAHIAH HYP YJbTPATOBYII TYIKHH (DPOHTHHHHT TEKHCJIAPHra
TYWAETran Hypra HucGaTtaH CMMMeTpuk, 62- pacMla KypcarHiranzex,
#yHanumaa Tapkasnnmuay uponanaiing. (25.19) HHHr GHpHHUH TeHT-
Jurura o = — o MWAapTHH KYHHG:
2A sina/ =\ (25.26)
HH X0CHJI KHnlamu3. By nonmuiicn A 6§aran xaxwmiii namkapaza 103 Gepa-
AuraH JUQPAKIUANAry GUDHHYM TapTHOMH CreKTp yuyn Bysash—Bparr
kgl
sin %
IWapTHHE  GepajH. Tl GyHxuus kyl/2 = 0 Gyaranga MakcuMymra
sra Gynazu. Bupunun MHEHMYM kyl/2 =% na xocHa GYsaau. Oxmpra
€3usiray wapriad 6y MaKCHMyMHHHT KEHMVIMIHHH o = 0 YuyH, sibHE
YJbTPaTOBymra €pyFIMK JaCTACHHHHT 2 yKura mapajuiesl TYIaéTram

XOJIH y4yH TONHII KHHHH 3Mac, %l = 7 IapTAanH!

e (1 —cosa’) =m (25.27)

A
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ra 3ra Gyuamu3. Dypyak/apHHHI KHYHK/JIMCHMHH XHCOOra OJICaK,

L —cosa =22 (25.28)
Bed G3a onamus. (25.27) Ba (25.28) nau
Oty — —_t]/% (25.29)
2 sin (’3’5)
xocHa 6Ynaan By OHpHHUM MHHHMYMHHHT E 1/2‘ G YHKUHAHHHD
3

Gouwr mMakcHMyMuaaH Oypuyak Y3oKJHruHM uoofanaiinu. Lyrra yxman

sin (kyl/2)
——— (yHKUMA YuyHn Xam 103 Gepagu. Ce3usiapiu HHTEHCHB-

kalf2 :
. JmKKa sra GYyaraw auppakuuon Makcumysuaap ¢akat (25.20) dopmy-
/“"\\
;A < N
i |
RIPEEEAE - © “hdd
I [ A
o It %\
/] L | A\
/ ! \
/g | 77N
o // 7 | %% \\ ST
_L/ \\// 0' J¢ 7 N 4,/ \A——W‘
I 2 ! )
e | oM | oty | x
]
\ S\ 24 —y2 {
X271 L &l ]
l i
|
1 |
' |
’L /""\
) i S i
I 2 TER N i
- AR ey
| [
I / ; X [}
1l / | \ [ 1 “
R / | N
I ! A
' / Ny ! i
—~o | I / ! i o
// \)'s I/l‘< E >\ = s
> - i , T , i o
a’==7n | o' Ya
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Janap opkamn Gepunapuran o’ Ba o’ map (25.29) maTepBan nuuza
’ /. o -
JXoilJlalran Xoaja, abun o'<<o, Ba o > o, 6Varanga, €xkd

i S s
DA < V’[—’ (20.30)

YHTa TeHT Kyuau Gyaran
5 A< A? (25.31)

TEHICH3JIMK OaXkapuiranja kysaTHlaiu. A Kawua xarta GyJca, SbHH
YJIBTPAaTOBYII TeOpaHHIIADHHHHD HAacTOTACH KaHYa KHYMK  Gyuca,
(25.31) Tenrcua/MK WyHYa AXum Gaxapuaanu. IOkopn wacrorazapra
@ =0 yuyyH EpyrJIHK JH(ppaKUHACHHH KY3aTHII HMKOHH GYJ/IMacJuru
MyMKHH. Y Bakraa KysaTHmHH (25.26) ra acocan aHMKJaHaiuraH
Bysis(p—DBparr 6ypuarn octyia oJH6 Gopumi JosuM GyJagu. Bysnapuusr
nkkata xoum 64- pacmiia TacBupnanraH. Dupmaum xomia (64- pacwm, a)
(25.30), (25.31) mapryiap Gamxapuirad. Mkkunun )%onz(a (64- pacm, 6)

6y wapriap GaXaphivaran. o'=—= Ba @’ =— A~ HYKTaJapiia xoii-
' sin k51/2

Jnamran MHTHYKA Gajamj MakcHMywmJap, arap yJap W(bynxumz
Ouyian Yerapallanrad GyJvaca, «mjioc GHPHHYM» Ba «MHUHYC GHPHHUH»
TapTHOIH - JH(PAKIHOH CNeKTpJapiary HHTEeHCHBJIHKJIADHH HhoAasaraH
6ynapau. 64 - @ pacmparn JH(PAKUHOH MAKCHMYMJIAD HMHTEHCHBJHIH
YJAPHUHI WTPHXJIAHPAH KHCMH OHJIAH aHHKJIaHaAH. 64-6 pacmuarn o'
Ba 0" Jlapra TerHiuiH JH(PAKIHOH MAKCHMyMJIAp MYTJIAKO KYpHHMATH.
a=0“ ra sKHH KOHJALIHIIE JIOSHM GYJIraH HOJIMHYM Makchumym 64- pacn-
Jia KYpcaTHJIMaram.

By epaa 6aén xunuuran masapus ZHQPAKUHOH crEKTpAa (HOJHH-
ulCHaH TawKapH) dhaKar HKKuTa: GHPHHYH Ba MHHyC GHPHHYH TapTHO-
21 CTIEKTP (MaKCHMyM) GYJTHIIHEY OJAHHAAH aHTHO Gepaiu. JIEKHH yJIbT-
PATOBYIIHHHT KaTTa aMIVIHTy1allapH/ia STHaJla FOKOPHPOK TapTHOIH CIIeK-
TpAap XaM KyaaTHJaIH.

YabTpaToByw TYJIKUHAAPHAA AHPPAKUMSHH Ky3aTHII YYyH CXe-
MacH 65- pacMia KenTHPWITAH Kypuama Kyanamunamu. US yabtpa-
TOBYW! TYJKHHAAPH G WAMIITA TYJIAHPHITaH L CyloKaHKIa TapKaaH.
YjiapHHHT MaHGallapH S/eKTPOAapAaH GHPHHUHT Ba3H(aCHHH YTOBYH
R rtyTKHUra ypHartiran /1 nbe3oKBapl TUIACTHHKA XuHCOGIanamy.
Bomxa anekTpox Basupacunu P nuactuuka yraiau. R Ba P anexkrpon-
napra K Ba K’ crepxcennap opxanu I” 37€KTpOMAariuT TeGpaHHILIap
reHepaTopH/ial I0KOPH YaCTOTa/IH SJIEKTP Kyu/aHHwy Gepuiani. eKTp
MailJIONH TabCHPH/A Mbe30KBAPIL IUIACTHHKA 3J1aCTHK TeGpana Gomuaii-
nu (teckapu mbesosddexr). ITbesokBapi TeOpaHumIapH  CYIOKIHKKa
ysaTHJIaai Ba Y. epla yJbTPATOBYIN TYJNKHHJIADH cH(paTHia TapKania
Gomutaiiay. CyloKanK nyKxTaBHil (EKu yHsukin) | ManGaxan yuno, 0,
KOJITHMATODP JIMH3acHAaH YTHO COpYBYHM Napaliesl @pyrink HypJap
pactacn Onnan EpuTHIAjM. VYUIbTPATOBYI TYJKHHJADHAAH YTyBYH
(tyFpH) Ba Audpakuusnanran vypaap O, nuHsaHuHr GoKaNh TEKHCAN-
ruia TynaaHaju. Y epua /o HOMUHYN TapTHOAM, [, muoc GHpHHYM Ba
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65- pacu,

J_; MuHyc OHPHHYH TAPTHOGIM MaKCHMyMJIap XOCHJI GyJaaiH, YJbTpa-
TOBYII TYJIKHHIADHHMHT KaTTa aMIIATYAanapyujia 3ca I0KOpH TapTHOJI
MaKCHMyM/Iap XaM Xocua Gyianu. JluppakiuHOH MAKCHMYMJIapHHHT
cypaTHHH OMMII EKH BH3yas Ky3aTHUI MyMKHH.

CyloK/IHKJapAarh yJAbTPaTOByIa pyil Gepajuras €pyriuK Jud-
paxuusicn 108 2 1an 10K0pH yacToTanapjan Gomaa sSXIH KysaTuiaim.
Uacrora KaHuaJHK Karra GyJca, AudpakiioH CreKTpJiap GHp-GupJa-
PUAH MYHYAIHK KYWIH YSOKJauwran Gyuaiu. ¥/bTpaToBymIa épye-
JIHK JH(PAKUHSICHHE KY3aTHII TYPJIH MyXHT/IapAa S/1aCTHK TeOpaHHII-
JIApHHHT TAaPKAIHIIK] BA TUCIEPCHS, oTH/IHLI Ba GOIUKA  XoAucanapia
HaMO&H GYMTaiuran Mojia GHIaH Y3apo TabCHPJMAWIMII KOHYHJIADHHH
yyKyp ypramum y4yH HMKOH Gepaj.
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V 606
TEOMETPHK ONTUKA

26-§. Teometpuk onTMka TYJKHH ONTHKACHHMHT Herapauii Xo.m
cudaThia

Tyngun ontukach Gapua XoiucaapHHUHT aHANH3H ACOCHTa SJIEKT-
POMaruur (Epyr.uk) TyIKMHIAPHHMHT (pa307ia TApPKaJIHLI NPOUECCHHH
KYARH. Bup uncim Myxntina épyrJHK TYJKHHIADH YerapajaHMarad
$ponr (sicen, c(pepHK, SJIMHITHK TYIKHH (pOHTIApH) GHIaH TapKananH,
S/IEKTPOMATHHT TYJIKHH/IAD 0K HMHHHHT SHEPTHSICH 3Ca Ymos—TloiiHTHHED
BEKTOPHHHHI XapakaT HyHanHIIuAa «OKafu». By dyHanumuIap epyranK
Hypaiapu ne6 aranafd. EpyRIMK HypJapH XakuJard TacaBBYpJIapHH
KeHrpOK «auryam» Makcaguia KaTop Xo//apia «EPYFIHK HypH» Cy3H
ODKa/li yuu HypnaHHm MAHOAaHZa Ba YKH TYJIKHH (POHTHra HOpMal
Gysran murmuka KOHyC TYIIYHH-
Jand. 66- pacvpa [ HyKTaBHH
ManGajan 1y psanadtras cepHk
TYJIKHHHHND  TAPKAJIMIIH TacBHP-
Janran. By eppa X — manGanan

r Macoajga ,Typran cepHK TYJa- ;
KHH (POHTH; 71 — TYJIKHH CHPTH- ="
Ta yTkaswiran HopMajb (aiHH

Xo/mja r HUHC HyHamuwy OuiIaH
MO8 Tymanu), 0@ — EpyrInK
HYpH cuparuna ¢u3uKaBui Ta-
CaBByp KHIHHAAWraH  3JeMeH- 66- pacy.

Tap KOHYCHHHT OYHJHUI O6yp-

dard. KonycHunr ouwsum G6yp-

dard Kanuaauk KHYHK Ofsca, 6y KOHYC EDYFIMK HYDHHH YHHHT
OJlaTAarn reoMeTpHK MAabHOCHAA IUYHYAJIHK SXIIH TaCBHPJIAH/H. Ye-
TapallaHmaral EpyrIHK TYJIKHHH ydyH (ha3oHH 6):1{11314 Kyna xam
KHUHK KOHycaapra gapasuti 6jiuus peal (pUSHKABHH MabHOra ara,
uyHkH Oy Xosnma (aso EpyFIHK HYpJaHUMH GHJaH OHP TeKHC TYJl-
lupuiarad. Bupox arap amemeHTap €pyFAHK KOHYCHHH (HSHKABHii
QXKparMoKuH Gy/uHCa, Yina 3aMOHOK AH(QPAaKIHs XOJAHMCACH BYKyAara
Ke/IH0, ax<paTharan pyriuK KOHYCH KeHTasid Ba y KaHYalHK HH-
THYKa Gynca, Oy KeHraiiuur WyHYAIHK KarTa Gyyiaiy; KeHraium Kar-
TalHCH

Ap =2 (26.1)

Qopmyna Gyiinua xucobmanagu. D = A Gyurauga D THpKMZAH UHK-
KaH Epyrauk macracu amanma AQ = 2; (asosmit Gypuak GuiaH ax-
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paTiaTan spuM ($a3ofa Tapkanysun chepur EpyRNMR TYAREMEra a-
Janani.

Bynpan ¢usuxaguil axparunran (hapasuii smac) épyrauk dacmacunis
épyraux HYpu (EXHM HypJap Aacrack) GWiaH aiiHmiaamTHpum (axar,

D> A (26.2)

GyJraHfiarHHa MyMKHH OyJumN Keau6 unkagu. By mapT TapkamyBuH
TYJAKHHAAD YUYH GaXkapHiIHmy MyMKHH. Bupox yupamrysun ryaxun/ap
YuyH HHFYBUM JIMH3aJaplaH yTraHfa éku GOTHK Ky3ryJapiaH KaHT-
ranja (26.2) wapr xap zouM Gaxkapuiasepmaiigd. HypaapHunr ¢o-
KyCJaHHLI JKOHIapuaa, SbHH HHFYBUH JHH3a/lapAaH yTrad (éKH GOTHI
Ky3ryJapiaH KaiTraH) HypJapHHHT ydpaluHil JKoiJapHia MaHGaHHHT
Xap OHp HyKTacHJaH YHKKaH TYJKHH ()pPOHTH HyKTara adJaHHIUH JO-
suM. [lemak, aitnn xouaa (26.2) wapt 6axapuimaiinn. By xonna TyJIKAH
()POHTHHHHT STPHJINK PagHyCH HOJra TeHr 6Y/1H6 KOJagH Ba EpyFIHK
HypJlapH XaKularH TymwyHYaHH SHAM KyJuiaur MyMKHH aMac. By ikoi-
napia, sS'bHH TacBHP XocHJ OyJran koHmapia Ppamyropep muppax-
IASCH XOAHcalapuHyu HpoganoBun (GopMysanap OHIaH aHHKJIaHYBYH
JWM(PAKIHOH XOnHCcaNap SKKOJI Kysra ramsanagu. [lemak, épyriauk
HypJapH XaKuJaru TacaBBYPHHHT KYJIIAHHII IIapTH cHbaTHaa

R>» A {26.3)

mapT XaM HuIaTHIumH Kepak, By epra R — €pyFIHK TYJIKHHH & POH-
THHHHT 3TPHIHK DajuyCH.

AWTHG yTHATAH INApTJIap EpPYFAMKHHHT OHD JKHHCJIH MyXHTIA
TapKAMHIINHYA EPYFJIHK HYPH TylIyHuacH €paamMuia TYMIYHTHPHIU YUyH
erapanaup. BHp xuHCIH 6yamaran Myxuraa (26.2) sa (26.3) wmapraap
erapaH OyJMaiaH, YyHKH GHP KHHCAH GyJaMaran MyXHTIAa CHHAHDHLUI
XY pcaTKHYHHHHT Y3rapyBYaHJIHTH Tyhahan épyranK TYJAKHHEHN QPOHTH-
nuHr gedopMaiHsNaHuIIK 103 Gepanu. 67- pacmua €pyFIHK TYJIKHHH
CUHANPHII KYPCaTKH4YM y3rapumu 103 Gepapuran mapdod MyxHTAaH
YTHIINAA YHHHT sICCH ()POHTHHUHT STPHJIAHMIIH KypcaTHiarad. Mapxka-
auit kuemaa, 00 YKra, 7 CHHEMPHIN KypcaTkHuM MakchMan, 00 yxnan
7 Macopanuur opra Gopumu Guian n Kamas Gopagmu (67-a pacwm).
Iy Tydaiiid Mapkasja yHHHT YeTapHra HucGaTaH EPYFINK Te3JHrH
xnunk 6yan6, OO ra mapaianen iyHamimua TapKalysun E Epyrank.
TYAKHHE POHTH Oy3HIalu. Arap MyXuTra KHPHO Keiuwiaa (67- 6 pacn)
y siccH 6yJca, MYXHTAA yarapaju Ba GoTHK GysuG Konamu. Arap n(r)
GUPIKHHCJAHMACIHK YHYa Karra GysiMaca, ()POHTHHHT STpHJAAHHILIH
erap/ii Japaxana CHIIHK Gy.1anu Ba Gy epnia 67- 6 pacMia Kypcatii-
rand Kabu EpyFIHK HYPJapH TylUyHYacHZaH (oiifajaHum TYVJINK
paBfiwja ypHHIH Gy1alH, JeKHH yJaap Oy XoaAa GHp-GHpIapura sKmH-
JalyBuy SrPH UH3HKIapAaH nGopar Gy.nagn. Arap MyXHTHHET Gup-
SKHHCJHMACTHTH JKyJla XaM KyWIH GYTHuIHCn TyGailin TYIKaR GpoH-
THHUHT STPHJHK PajHyCH TYJAKHH Y3YHIHIH TapTHONAA GY/1H6 Ko.ca,
y BakTAa EPYFJIHK HYpJAapH TymyHyachian ¢olifanannm MyMKHH G-
mail konauH. £ TYJKHH (QPOHTHHHHT STDHIAHHW KPHTEPHICHAH 6ei-
runam y4yH Gup-GHpJIapuiaH A EpyFIHK TYJAKHHH Y3YHJIIHTH Kajap
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68- pacw,

67~ pacy.

macodaga Typrai ukkuta b Ba A’ HypJapHM OJIMUI 103uM-OFaank. By
l, = n\ onTukaBmii i1y y3yHaurura Moc xenauu. By epaa n — cun-
nupHur Kypcarkuyn. Arap L Hyp (68- pacm) / macodara cu/nkiran 6yica,
b’ nyp !’ macopara cmnxuran 6ynafd, OyHHHT yCTHra

nl=n-+Anl=@n+An)(l+A). (26.4)
6ynamu. AnAl xapuu svTHOOpra o/macak, (26.4) zau
lAn = —nAl (26.4")
xocun 6ynasu. 68-pacvaan E TYAKuH (POHTHHUHF OFMIU Gypuard:
Al
by = (26.5)
ra teur. Arap An Ba A/ oprrupma [ = A fiynpa xocua G¥arau Gyiica,
an
An =\ T : (26.6)

Jae6 €sdonamus. By epma 0x; — GepuiraH Hyp iiyHamuung Gyiiuya
omuHras Macoa, y pakria (26.4) nuHr ypHHra (aGcosioT KHHMATiC

6yitnya):

Mg—,’; = n\dy (26.7)
ra sra 6ynamus. By epaa
l 0“ : < 4
=g . (26.7)
6ynasu. Hypuuur xam srpuianuumink wapri 6y < | Oynagu, st
a
Mg &n (26.8)
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Cinaa, Arep Oy o oraprarn e,y s Syl op e

y DS EPYFIIHK HYpJlapu TyliyHYacHHH 6emason KyJ-
Jaur MyMKHH. E:’PYFJIHKHHHI‘ OyHIali MyxuTiapia TapKalJalluHH —Hy-
HaJMIH JOUMO y3rapa GOpPyBUHM &DYF/IHK HypIapPHHUHT HYJIHHH scam
ggngp gg;\':xama mmnmﬁmymxmn. Byupaii xopucanap onaria arMoc-

KIHSCH, capo6iia %

B P P Ba X. K. 103 Gepaxuran atMocepana Ky-

Arap wapdod myxuTRa Myamiak xomga cy3u0 10pyBYH YET MHKpOC-
KOMHK 3appanap MaBxKyJl Gy/ica Ku y/ibTpaToBynr TYJIKHHAAD TapKa-
JaéTraH Ba mynrauﬁomxga yXuiam Xoxucasap 103 Gepaérran 6yJca, (26.8)
wapT Gaxapuamaiau. By Xonna épyrankaunr counanmy K4, yJbTpa-
TOBYIIHHHT TapKa/lHIIN XOJIMra yXmam Epyrauk AH(QPAKIUSICH 103
Gepanu.

MyXWTHUHT CHHAMDHII KYPCATKHYHHMHT GHPIKHHCJIHMACHHTHAAH
TallKap¥ MYXHTHHUHD IOTHII KOS(hHIMeHTH (KYpCATKHYH)HHHT OHp-
KHHCTHMACTHIH KY3aTHIHIIY MyMKHH. ByHUHT HAaTHXKacHJa €pYFIHK
TYJIKHHAHAHT ¢dpoHTH 6Yiinab ammuuryna goumuii Gyamainun. Arap 6y
y3rapyBYaHJIHK yHYaNHK KaTTa GysMaca, sibHH EPYFIMK TYJIKHHHHHHT
E, amnuutynacH ¢gponT Gyinab 6up Tekuc yarapca, Oyuu

0E
A 3K Eo (26.9)

apT GuaH M(ojanam MyMKHH, y BaKTAa MYXHTHH siHa J€s1pJIH 6up
ykuHcaM (6HP KHHCJAHMra yxmam) Ae6 XHcoOmamr MyMKHH Ba yHJarH
XOAHMCANapHH HYP ONTHKACH HYKTau HasapuJaH GaH KHIHLI MyMKHH.
Arap (26.9) mapr 6axapuimaca, JuppaxkiuHOH X0oAncalap 103 Sepaju Ba
Hyp TacaBBypHAaH (OHANaHHG TYUIYHTHPHIL YPHHIIH 6yMait KoJtajH.

ynnait Kuiu6, alifTHarannapra sxkyH scab, 6u3 ONTHKABHH XOIH-
canapHu 6a€H STHIJA TYJIKHH TacaBBypPUIAH &pyFIMK HypJlapH TacaB-
BypHra (akar KyiHaaru mapmiap GaxkapWIraHuJAaruHa yTHII MyMKHH
Je6 xyJjioca YHKapa ojlamus.

1) D> M 2) R> M\ 26.10)
on . E, ;

3) }“'a—x‘,<<nv 4) ;"'a?l<<EOl
6y ep;xa‘ D — @épyrauK TYJAKUHE (POHTHHHHI MHHHMAa yordamu; R —
EpYFAHK TYJIKHHH (POHTHHHHI STPHIHK PajHyCH; X; — EpPYFJIHK Tap-
Kalajurai MyXuTAard HXTHEPHIl HyHaMML; 72 — MyXHUTHHHT aGcomoT
CHHUPHLI KYyPCaTKHUH; E, — ammuutyfa; A — Tymaérran €pyriHK
TYJIKAHHHAHT (Bax_gyynvrnaru) y8YHJIHTH.

OnmuKkaruHe EpYrAuK SHepeUsCUrUNe MAPKAAUWLHRIL  IHEPeUSHLIR
xapakam UJHArLHL Kypeamyeuy EpyrauK HYpAApU macasgypu acocs
cuda mytuyHmMupadu2ar Oyauuea 2e0Mempur OnmuKa 086 amanradu. By
Gy.iuvra OyHIai HOM IYHHHT yYyH GepuJraHKkH, Oy eplia €pPYFIHKHHHP
Gapua TapKaJuul XOAHCalapH daxar KaiTHI Ba CHHUII KOHYHJIADHHH
xHcoGra ojral XoJAa Hyp HyJiapHHH TEOMETPHK sicall yCyJH 6unaH
TeKWHPHANIK MyMKHH. By HKKH KOHYH TEOMETPHK ONTHKaHHMHL aco-
CHHHM TAWIKWI 3TajH.

164



S |

dagat MaH0a TACBHPHHHHT HYKTaJdapliid 103 Gepajuran Xxoamucanap
XaKHJAa ram KeTraHHfia TeOMETPHK ONTHKA KOHYHJApH eTapiu Oy/iMai
KOMal{ Ba TYJKHH ONTHKAcH KOHyH/IapuiaH (oiifananum 3apyp 6y-
najd. [eOMETpHK ONTHKA EPYFJIMKHHHT JIHH34 Ba GOmIKA ONTHKABHH
cucTeMasiap/al YTHINH Ba [YHUHTJEK, KyaryJaapiaH KaHTHIIH GHJIaH
GOFMHK GyJIraH acocHi XOAHcaJapHH aHHKJau HMKOHHHH Gepaau. [y
ca0abianH reoMETpHK ONTHKA ONTHKABHH acGob/iap Ha3apHACHHHHD
acocu xucoGnanani. By Go6ga yHHHT 3JeMeNT/IapH OnaH TaHHIIaMHS.

27- §. EpyrIMKHUHT KQiTHLI BAa CHHMLI KOHYHJApH

Bynnan onjpuurd maparpapia aHTHJITaHHAEK, TEOMETPHK ONTHKA
acoCHIa HKKM KOHYH — KaHTHII KOHYHH Ba CHHHULI KOHYHH &ragH. By
KOHYH/Iap JlacTaBBa/l TaXKPHOABHH KOHYHJap CH(paTHAA aHHKJIAHTaH.
Jlekun TyJKHH HasapHsacH [lofireHC NPHHIHNMHM YerapajaHMaram
TYIKHE POHTHIA KYJIIAaHTaH X0JIAaH KeMHO YHKHO, yJIapHU SJIEMeHTap
X0/1Ja TYLIYHTHPagH.

69- pacmza E siccH €pyFIHK TYJAKHHHHHHT HKKH XHJI MYXHUTHH &)=
paru6 Typysun SS siccH yerapajaH KaHTHIIMHH TYIIYHTHPYBYH CXeMa
TacBupJanran. 1, 2, 3, 4,. . . pakamsiap GWJIaH TYJIKUH SHEPTHACHHHHT
TapKaJHm HyHaNHIIMHA KypCaTyBUYH Mapajyies HypJap Ge/ruaHraH.
Sleen TyaKHH GpoHTIapHAaH GHPH HypJapra THK 6ynaran E TyrpH uu-
8uK Gujad TacBHpJaHraH. /, 2, 4, 4,. . . HypJiap opacHiari Macoganap
¥3apo TeHr KuIHG ojHHTaH. / Hyp GYiaab TapKanaérraH EpyFJIHK TeG-
paunmiapu O; nykraga [ ssemMeHTap chepHK TYJKHHHH 103ara KeiTH-
pagu. By Tyukun A ¢ Bakt opanuruna 0,4 =cAf macopann GocHG yTanu.
Mlynra yxwaw épyrauk Te6paunmnapn O, Oj;, O4. .. HyKTadapaa
I, I, 1V,. . . as;emeHTap cepuK TYJIKHHIApHH l03ara KeaTupamn. A¢
BaKT opanHrHia 2 Hyp 6yita6 KeryBud TeGpanum O,A4,- MacopaHw
yrapu Ba SS cupt Gunan yupamranaan Kedun II chepux Tyakun 0,47,

S Ly
7 7 T
”4%// s

69- pacm.
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macodanm yTamw, wy Ghaan Gupra 0,4; + 0,4, = 0,4, Gynann,
Xy wynnaii 0343 + 054, = 0,4, Ba X. X. Jjapra 3ra “65‘r.nam|3.
Bynunr natixacuaa, I, 11, IIL 1V,. . . snementap chepuk TyaKuHAap
ymymuit £/ ypHHMa CHPTTa 9ra 6)“/lnamf. By cupr I, 11, IILIV, . . . ane-
menrtap TyAKHENapra Aj, As Aj, Aj,. . . HyKranapia ypuHamu. By
yMyMHil yDHHMA CHDPT KaliTraH pyFiHK TYJNKHHHHUHT CHPTHHH H(oaa-

A Jaiigu. Leomempur myrocabamaapdan i mywiu 6ypuaen i Kadmuul
Gypuazuza mene OYAUWURL, MYytiysiL 6a Kadmean Hypaap He2apa Cclp-
muHuHe RYp mywuw Hyxmacuea fjmxasusean nepnenduxyanp Ouian
6umma mexucauKda EmuLURL Kijpcamuu Kutiur amac.

Arap KaTHII 3TPH CHDPTJIAPAaH 103 6epaéTran 6ysica, 6y epaa Tab-
pHtnanrad KypHHAWAATH KaHTHII KOHYHH CHPTHHHT JKYJa KaTTa sKHH-
Jawpn JapaXacH GHIIaH SicCH Ne6 XHCOG/MaHyBUH YEKCH3 KHUHK O6Y-
JaKknapHra KyJlaHunand. By KonyHHEHT amanuil Kyinanumn cheprk
Kyaryjap y4yH KeITHDH/IraH HJOBaja KypCaTHJIagH.

WxKH MyXHTHH 2XKpaTyBYH Yerapajga 8pyrnuKHHHT KalTHIIHAA AOUM
TYJIHK 6YMaran lﬁaﬁmm 103 Gepajii, Yy HKH EpYFAHKHHHT 6HpOp KHCMH
KallTH 103 6epa€TraH MyXHTra yTami. Arap Gy MyXuT €MOH 1OTCE,
KHCMaH yTraH €pyFIHK yHJa aHya y3oK Macodara TapkannG Gopaai.
Myxur joryBUH Gysica, yHTa YTran épyriuk Tesga I0THAAH, YHIHD
SHEprHsICH ONaTAa MYXHTHUHT HYKH SHEPTHsCHra aiiaHaji. I/h(l(nul{uu
MyXHTIra yTral €pYFJAHK SHEPrHSICHHUHT GOmKa Typ ailannuii XaM 6y-
JHINA MYMKHH.

Ky#inparn 6enruiapun Kupuraiang: R — Kaifitapum Koa(pruner-
TH; A — EPYFIMKHHHT MyXHTra yTraHgari IOTHIHLMHY aHHKJa6 Oe-
PYEUH KO3(QQHUHEHT (MYXHT yHra YTYBUH HYpAaHHIHN TYIHK I0Tann)

y BakTaa:
R+A—1. (27.1)

R Ba A xatranuxgap Typau xuiiMaTmapra sra Gyuazw. R — cuil-
JHKJIAHTAH MeTa/ll CHPTHAA €KW CH/JIMKJIAHTaH AW JeKTpHKJap CcHp-
THTa NypKajraH MeTaju1 napAanap cHpTHAA aHya Karra (kymyuiaa Epyr-
JUKHUHT KY3ra KypHHyBuaH Ba Huppaxuaua coxacuaa R = 0,90—0,99)
Gynaan. [luanekTpuKiapaa épyFanK HOpMas TymraH X0 yuyH KafiTii
yHYa KaTTa GyINACAaH CHHAMPHII KYpcaTKHuHra Goraui Oysiamd. Ma-
CaJian, €pyPIHK HOpMaJa Tymrawga wnmanuur (n = 1,5) KafiTapnur
Koa(pumenty R = 0,04 ra Tewr.

OUIH EPYFAUKHUHE ClHLuL XOLHCACHHH KYpHG ynKamus. By xomuca
MKKH MYXHTHH uerapacnia 103 Gepapu. Yerapaman €pyrauk HypH
YTaérranjia yHHHT TapKaaHil HYHaJIHIIN caKpalICHMOH yarapaau. Mana
my XofHca épyFIHKHIHT CHIMILK 1e6 HOoM oaran.By 6uiaan 61p KaTopja
'pgtﬁpamumﬂap Re0 aranyBuH Xomucajap, S'BHH MyXHTAa CHHAWPHUI
“)’PCa;r}<lqu{lllil{r PpajienTH MapxKyJ Gyaranpa €pyFJIHKHHHT TapKa-
JHL YHAMMIMHHERE GHpP TEKHC yarapuiu Ky3aTHaaii.

Epyrauknnur cimimn Kyiunarn KonyHra GylicyHaau: EpyrauKHUNZ
myuu Oypuazuryte CURycurU curu 6ypuasunure Curycuea nucbamu
UKKUKMU 6a Dupuriu Myxumaaprure abeoaom Hyp cundupuul Kijpeam-
Kutaapuriure nHucbamuea mene; mywean ea cunear HYypaap 4eeapa cup-
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MURUKHE RYP MYIILUL RYKMACUA MKA3UARAR NePREROUKYyAAp Ourar Oum-
ma mexucaurda émady. CHHUL KOHYHHHHHE MAaTeMaTHK E3HJIHIIH Kyiu-
Jaruga. .
S ns (27.2)
siné N
Gy epna [ — &pyFaHK HYPJIAaPHHHHT 1, Ba N, aGCOMIOT CHHAUPHLI KJp-
catkyyura sra Gyurad HKKH MYXHTHH aXpaTHO TypyBYH YerapacHra

Ny
5 e A / 2 !
“ s ’:ﬂ/
s A s

7 ' = )

i 7 o ’f—"

3 5% @ Y

/ 4 \/
70- pacm,

Tywnur 6ypyar; i — cuuuw Gypyary; N — yerapa CHpTra yTKasH/i-
rad Hopmau (70- pacm). :
n
nyo= u—f (27.2)
KaTTaJHKHY  URKL MyXumHuHe HucOul cundupuw Kgpcamrudu pe6
aranagy.

Cunuur KOHYHH CDYFIHKHHHT TYJIKHH HasapuscuaaH GeBOcHTa Ke-
Ju6 yukagu. Bynu 70- pacMpaH TywyHHL KHAHH 3Mac. EpyraukHuuC
L napajsien pacrac HKKH MyXHTHH a)paTHO TYpyBUH SS cHpPTra Tyu-
MoKAa. EpyrauKHHHT GHPHHYH MyXHTHArd (pasaBuil Te3NHTH U;, HK-
KHHYH MyXHTAAarHCH 3ca v, OyacHH. Bupununm myxutaa SS yerapa
cuprununr O; Hygracura ern6 Gopran OA Tyakun gponti O, HyKTaga
8§ cuprnan AB macoa opkaga Kosagu. CIOAreHc NpHHUKINNA acocan
SS cuprra tywaérran 0;A TYAKHH HKKHHUM MYXHTAZ HKKHTaM4u
SJIeMeHTap TYNKHHIADHH XOCH KuiafH. Yiap SS CUPTHHHT Xap Oup
Hykracugaun /[, [/, I1]. .. cpepuk TyakuHIap cudatia Tapxasaiu.
HIKkunamun TyaKHAIap §3apo KYWHAHG SICCH TYJKHHIADHH XOCHI
Kuapu. Tyuakun dponrnapupan 6upu BC 6yiu6, y 70- pacmaa kypca-
TUAraH. ¢ Bakr opanurinia OA ¢pontHunr A HyKTacH GUPHHYUM MyXHT-
Aa AB = vt iynun yrapu, O, HyKTajaH TapKAJIraH TYJKHH 9ca wy
BaKTAa HKKHHYKM MyxHTAa 0,C = v,f iynuu yragu. Pacmpan xypu-
HHUIHYA: :

i 5 AD o OTE
sini = & sing’ = 0,8 Hewmak,



ok

inl _ AB vt
dnv = oc— zﬁ (27.3)
Uy
- o
Arap épyrmuk II MyxuTra Bakyymmaw Tymaérran GyJaca, y BakTja
c
Z =Ny (274)
6ynanu. Ilynra yXwawr n, yuyn
N ; (27.4%)

Uy
HH €33 OJaMH3. n, Ba N, Karrauukaap [ Ba /I moddanunz abcoaiom
cundupuwt Kypcamxkuiiapy KeG atanaim.

(27.4) Ba (27.4') nau

L _ 1,

%o . (27.5)
Keu6 uuKanu. (27.5) udonanu (27.3) dopmynara kyin6, (27.2) MyHo-
caGatiu onamus. IOKopuna KypH6 yTuiran KoHyH H30TPON MyXHTIAp
yUyH YPUHAMAMP. Arap €pyFIHKHHHI CHHMIIM aHH30TPON MyXHTJap-
HHHT 2)KPaJIkII Yerapacuzia 103 Gepaérran Gyaca, y BakTAa Xoiucasap
aHua MypakkaOnamaju. Bus aBBanm €pyrnukHHHr HKKH H30TPOI MY-
XHTHHU 2@XKPaTHG TYPYBYH SICCH yerapaja cHHHIM (yu XOJI)HH Kypuo
yramMu3. Arap axparyBuH 4Yerapa srpHJiaHrau GyJca, y BaKTAa CHHHII
KOHYHH 3PDH CHPTHHHT YeKCH3 KHYHK COXaJapH y4yH KyJJIaHHIaAd.
By ycyJinaH 613 ONTHKABHi CHCTEMAaJIapHH sicall YYyH SHT Karra KHi-
MatJapra sra 6yJraH CHHAMPYBUM cdepHK CHPT/Iapia 103 Gepajura
CHHHII XOAMCAaNapHHH ypranumja Qoipananamus.

71 Ba 72- pacmiapia CHHHI KOHYHJIapH MOC paBHLJA 7,<<fl, Ba
n,>n, GyAraH Xoanap yuyH KypcaTuarad. b — Tymaérran Hyp; I —
CUHTAH HYp; i Ba {’ — MOC paBHIIJA TYLIHOI Ba CHHHII OypyaxJapH;
S — Ipall MyxumiapHu axpartu6 Typysud cupT. N—O Tylum HyK-
racuna S CHpTra §TKasuiran Hopmaib. Bupunun xonm yuyH (71- pacu) &

N
i i
¢ <
0 n ‘ >0,
5 /
77 7
GTTTTTTITTTTTTT I T 77T 777777777777 7
1 TITTTTTTTTTTT RN I77 7777777777777 S,
I/ : Vig
; & G [/ 7
& N
71- pacM. 72- pacw,_
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R —

GypuaK Y3HHMHT MaKCHMaJl KuiMaTura, sbHu 90° ra TeHr GyuiHmH MyM-
KUH. Y BakTAa ¢ XaM LIyHHHIZACK:

sini, =21 (27.6)

MyHOcaGaT GuJAH AHHKJAHAAUraH MaKcHMaJ i, KHiMaTHra SpHUIalH.
Ykkunuu n, >n, 6yaran xox yuyH (72-pacm) ¢’ 6ypuak YSHHHHP
Makcuvan Kuitvath 90° ra spHmME MyMKuH. Bynpa rymmmr 6yp-
Yaru;

mh=% (27.7)

MyHOCabar GHIaH aHHKJaHAajHraH KHimarra sra GyJaiH. duau arap

Tymum GypyariHu i, aH KaTTa KWIn6 OJiMHCa, Y BaKTAAd EPYF/IHK HK-

KUHYH MYXHTra yTMaciaH, GUpHH- ! e

4y MyXHTra TyJa Kaitan# (73-

pacm). By xoxuca mijra uuku Koli- "

mui x0ducacy 16 HOM OJraH. Y s ,

€pyFIMKHE S axpaTyBuH yera- & / /&

para KaTrra CHHJIHDHII Kypcar- /A

KHYyura sra OyJran MyXHTAaH,

éxu GowKaua aTraHia, onmuka- / /i

6wl 3uupox OYyAraH  MYXHTAAH

Tywransa 1os Gepai. S TRS— e ”/f[a
Cunpiim  KypcaTKHUHHHHT Vi

Kartajury EpyraHK TeOpaHHILH z L4

YacTOTaJapHHHHT (EKH  TYJIKHH |

YSYHIIHT HHHHT) (DyHKI{HSICH XHCOO-

Jauanu, seuu it =f;(A),n,=f(A), 73- pac,

M350 = f15(A). Keiinnuaang 6u3

acocaH n,,, HUCOMil CHHAMPHII KypCaTKHYM TymryHuacHiaH ¢olizana-

HaMH3 Ba KyJaiiuk yuyH /, 2 HHIEKCIaPHH TYyIIHPHO KOMAHpaMH3. Y

BakT/a (27.2) CHHHII KOHYHH

/I/)/72

sin i

smer = | A
Kypunuira kenagu. n = f(A) 6yaranaury ca6aGau CHHULI Gypyard
yuyH GepuJirad i ja

5 sini . const
S =——t= ) (27.9)

ra sra 6ynamu3. By maparpadaa tabpH(IaHraH KOHYHHST/IAD KeHHH-
TH naparpagapia ONTHKABHH CHCTEMaJADHHHT Ba yJiap 3/eMeHTJIa-

PHMHHHT aHAJIH3H yUyH KEHT KYJIaHHIaJH.

28-§. EpyrimkHunr sicc Ba clepuk CHPTJIAPAAH KaWTHIIH, Kyarynap

Kaiitum xonucanapujaru acocHii KOHYHHSITIADHH TYIIYHHII YYyH
AICCH Ba CepUK KysrysnapAaH €pPyFIHKHHHT KafTHIIHHH KYPHO YTHII
makcajgra myBopug xucoOnananu. OfaTaa Kysrysiap ONTHKaBHH CHe-
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TemMasnap Y4YyH JXyla TYFPH CHPTVIAD IMAKAMAA EKM CHPTJIApHra Ba-
Kyymaa OYFJIaHTHPHIU €KH XHMHSBHH ycyJ GHIaH EpPYFIHKHH KaiTa-
pHir KO3(QHUHEHTH I0KOPH 6yJaraH Mmeraiap (Kymymi, AaJIOMHHHIL,
MHC Ba 0OWKa) KaTaaMy OU/aH KOIUIAaHTraH CepHuK IuIagap maK/Iual
Taiiépianany. Bymaait ycyn Guias GHp KaTopia yJapHH MeTalI, M-
ca.uau,uamommuﬁ 5)"/{13”1118!{ ficalll YCYJIM XaM KyJulanujaand. ByHpail
KaTTa y/a4aMAard KalTapruyjiap acTPOHOMHUSI MaKCaji/iapH, MPOXKEKTOp
cucTeManap Ba X. K. J1ap YUyH KyJIaHHIWIADH MyMKHH. EpPYFIHKHUUT |
sicCH Ba CHEPHK CHPTIApHaH KaHTHIIH KHYHK KAHTHII KO3((hHIHEHTH
Gunan 6yica XaM, SICCH-NapajleN MIacTHHKaJap, npuamanap, JHH3a-
Jiap Ba X. K. KaOU ONTHKaBHH JleTa/iap TalépiaHaquran Au3/JIeKTPHKIA)
CHPTIApUAA XaM 103 6epaau. Epyrmukuunr S siccw cupTaaH KaHTHLIH-
Jaru Hypaap iyau 74- pacMua TacBupJaHraH. Epyr/aHK HYKTaBHil

MmanGajaH, sS’BHH yJI4aMJapH MaHOajaH KysryJaprada Gysiran 2 ma-
copara HucGaTaH KHUUMK GyJiraH ManGajad Tapkananu. Hkkuta AB ba
AC nypaapuusr C Ba B galituw HyKranapugan S cuprra NN, Ba NN,
Hopma/uiap yTKasamu3 Ba =C'CN = <ACN xawia ~=B'BN’ =
— —~ABN' Gypuaknapuu xocun kwiamus. CC' uyp AC HypH yuyu
KaiiTran Hyp XHco6i1ananu, BB’ nypu sca AB Hyp yuyH KaiiTrad Hyp
xucoonanagu. CC' wuypun S cuprra yrxasumran AA’ TyFpu uusHK
GusaH KecHryH4a 1aBon srrupamus. CC’ nypu AA’ 6unan A’nHykrana
xecuwagd. Yusmagan =C’'CB = =A’'CD = =ACD 3xaunuru xeaud
uuiann. Temax, ACD Ba A’CD yu6ypuaxiap ysapo reur. Bynnan AD=
— A’D 3Kanaury keauG unkagu. Bympait xysocanun 6us AB Ba BB’
HypJapH YYyH XaM YHKAapHUIHMA3 MyMKHH SAH. ’

Ilynpait Kuiub, Gus Hyxmasuti manbadan mapkaiaémeat Hypaap
Accw Kyseydan Kaumeandar Kelur yaap Kyseyture OpKa momoHuda
xagurwl Manbadan Kyseyeada 6yrear Mmacogaea mene Gjaean Ysoxaurda
ea Kyj3ey cupmuea (jmKasuaear; nepnenduKyapoa mypearn sasxym max-
Gadan uukkander Kemuuurw ucéom rusduk. Kypu6 unkmiran xomma
A’ nykra (74- pacm) myujaii MaBXym Man6a 6ymH6 xHcoG/IaHaH.
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UxTuépnit GyioM Tacsiipn GyioM- o~
HH TaIKHJA ITYBYH HyKTajzap Tac- ~ i
BHDHHH sicawl HynH OWiaH amajra "
owHpHnany. 75- pacMaa AB ynuamra 4 I
ora 6yaran OyloMHHHT S Kyaryjard | |
TaCBUPHHH 11y YCya OGHaaH scam I |
MHCOMH KypcaTHIAraH. G /;,/,/,, > /,'( 7777

|
/)

Slccn kyarynap xyma TypJau-TY-
MaH onTHKaBHil ac6obiaapia HypJap

VYMUHEAT  AYHAJIMIIMHE  y3rapTH- A

pull, HypJapHu GHp Heya Kucmra 6y- AC=AT N

JMml Ba X. K. Makcajnapia KeHr BD-B ~_ |
KyJaanutagd. flccn KysryJapHHHT : Sal g
9HT MyXHM KyJUIaHHUIH — Oy €pyF- 75- pacm.

JIMK HYDHHH Kapama-Kapuu iyHa- .

JMmJa aHuK KairapHmanp. Bynra GHp-GHpHra HHCGaTaH TYFPH 6yp-
uaK ocTHAa KYHHIram, yuma siccu Kyjsey mynaamudar uGopar oyaraH
Oypuakau xalimapeyy €paamMuja dpHIIHIALH. Byg‘jamﬂ KauTapruira
Tymaérray épyraIHK HYPH amMajiia Kapama-Kapuii HyHanumaa Kanraui.
Xosupru BakTaa Gynpaii Kafirapruuiapian daxar Ep mapournia Kya-
Jlanunaguran acGoGiapiarinHa smac, GaKH KOCMOCAA YTKasHIalHraH
TaIKHKOTJIAp YuyH XaMm (olpananunanm.

Ouan EpyFIHKHEHT chepHK Ky3ryAaH KaiiTHml XOZHCACHHH KYpHO
unKamu3. 76- pacMpa épyraHKHHHT S GOTHI KyarylaH KaHTHIWH Kyp-
caruaran. MacanaHu coIfaalITHPHI YYyH OUTTa MYXHM INapT Kysi-
MH3. ABBan, Kijseynune (IAH3AHUHT, ONTHKABUIl CHCTEMaHHHT) onmuKa-
eutl fru ne6 ataayBun ZZ' cHMMETpHsl YKHAaH ()aKaT KaMm 4eTJaHraH
HYPJApHMHT VTHIIHHM KYpHO ynkamus. Byupail Hypaap napakcuar
Hypaap 1e6 artanagM, ONTHKABHH CHCTeMajapiaTH HYPHHHD OyHxiai
HYJHAaH XoCHa GYJran Xonucanap TymilaMu napaKkcuas onmuKka HoMHHH
ongn. By xoama épyraHK HypJapHHHHT ONTHKaBHA yKKa Ba KaiiTa-
pyBUll CHPTH HOpMaJira HucGaTaH OFHII OypYaKIapHHHHI KHYHK-

$
L\
Y —=
% W\
= o ; 7
=<7/ h
2 4 T e LI 7] 2
A F r | F
b L
r | b
a :
V7
76- pacwm.
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aurd cab6a6nu 6u3 Gy GypuaKJapHHHT TaHCEHCH BA CHHYCJADHHH my
Oypyak/napHUHT Y3JIADHHHUHT KHHMaTjiapu GuJaH ajMamTHPa OJlaMHu3.

76- pacvpua ZZ' ontuxapuit yKna érysun A nykraBuil MaHGa (Gyiom)-
Zan b épyrnnk HypH YHKHG, S GOTHK Kysry cupTura M HyKTaja Hop-
Majra HucOataH @ Gypuak oCTHAA TymaéTraH Ba yHAaH myHAa# Gypuax
OCTHAA KaliTaéTraH Gy/CHH. S cupTHra M HyKTafard HOpMan G6yJHG S
KyaryHuHr C STDHIHK MapKasuzad M HyKTara yTKaswirad r Pajuyc
Xucobnanany. M HyKrajaH Kaiitran A’ myp onTHKaBHE ¥ Onnam A’
HyKTajia KeCHIIanHu. ¥ 3 HaBGaTHAA ONTHKABHI yK Gyitna6 keraérran A0
HYP §“K§/3rymmr yuH xuco6sanran O HyKTajaH KaHTaqu Ba ONTHKABHA
K 6yiinaG Kapama-kapuu ityHannmaa keranu. [emak, A’ HyKTa Kys-
TyAaH KaHTraH HypJIAaDHHHT KeCHIIMUI HyKTacH Ba A HYKTaHHHT Tac-
BHDH XHcoOnananyu. Pacvna Gepusran a, b, r, f, h Gearmnap xyhumarn
MabHOTa ra.

CIJa = AO — xysry uykKuCHIAH EDYFIHK MaHGaWraga Gy/iraH Mas

cofa;

b= A’0O — xysry uyKKHCHIAH MaHGAHHHI TACBHpHTaya OyJrad
Macoda;
‘ r = OC — Ky3TYHHHT STDHIHK pafuycH (Ky3ry CHPTHTA yTKasHil«

TaH HOpMalb);

f= OF — ¢oxyc Macoda;

h — HyKTa M paH OonTHKaBHH yKKaua Gyaram macoda.

DopmyJanapHd KeATHPHO YHKapHIja CaHOK OomH YIyH Kysry-
HuHr O uyKKHCH (MapKas)HH ojamus. O HyKTajjaH yHC TOMOHAA Ba OIl-
THKaBHH YKJAaH I0KOpHJA ETraH KecMaJapHH MycGar, yamnjia Ba MacTia
€TranyiapuHH 3ca MaHpui 1e6 XHceOnaiMus.

AMC yuGypyaknaH Gypuaksiap opacuaark

% =00 (28.1)
MyHocaGaT kenu6 uuxamu, A’MC yu6ypuaknaH
=0+ - (28.1)
ra sra OyJamu3. By myuocaGaTsapHH ¥3rapTHpHG:
Oy — 0y =@
ool e
HHW XOCHJ KHJIAMH3, OyHAan .
ag -t oy = 200, (28.2’)
0.y, Oy, 0% OypyaKJap y4dyH (yJIapHHHT KHYMKJHKJIAPH Ca6a6/u) KyHHIark
) g h 4 h
G=—g. G=—l G=— (28.3)

napun ¢3m MyMkuH. Bypuaksapuuur Gy KuiiMatnapuan (28.27) my-
Hocaoarra KYituo

+y=

S|

(28.4)

Q)=
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o r v
ni omamus. Arap @ - —co G6jaca, y xoama b— o Gynaam. Tac-

BUD XOCHI GynapuraH F Hyxta 6y X0JAa KYaeyrurz Goul hokycu

(ékn oxnmiirnaa (oxycu) Ze6 arasagu. F nykragaw S kysrymuur O

yunraya Gymaran f macopa cpoxyc macogha neG aranapd, CyHnaa

é (28.5)
ynpait Kuiub6, Kyseyea mywaémear naparien nypaap (a=—co)

kyseydan xatimeandan Kedur ynure oxycuda dururadu (77- pacm).

77- pacm,

Tannanran xoopaunatanap cuctemacuia [ Ba 7 KarTalukJap Go-
THK KY3ry yyyH Manduii 6Ymaau, F— ¢okyc sca XakHKHHA (MaBXyMm
oMac) GVnanu. (28.5) TemrymkHH Hasapia TyTHO (28.4) (hopmymanu

1 1 1
== 7. (28.6)

a
KYpunHmIAA Kaiita é3amus. By eppaw, arap a =b 6yaca, a=b=2f
Oynumm, sapHu arap MaHGa KY3ryfaH HKKwianva ¢okyc macohaja
Typca, y XoJjla YHHHP TACBHPH XaM IIYHJail Macodaja XOCHJ GYJi-
WH Kequ6 yukazu (78- pacwm).

S
, Lewm
L
= I
L =i | ¢
Z / £ | Foa 2
, 2
A | g

a=b=r

78- pacm.
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Arap a #2f 6yaca, y xomga a wx a = 2f 4 e xYpummupa &u6
(28.6) nau :
1

1 Lol
) : TETEST
ra sra OyJamus, OGyHAaH
_ il - "
b f[l L E] (28.7)

Araplﬁyﬂ,u.a & HHHC HUWopacH f HUHP HIIOpacH GHJ/dH OGP XHJI GYJ-
ca, y xomna |b| <|2f| 6ynanu. BunoGapun, arap A Gyiom Ky3rynax
a6CoJIOT KHiiMaTH 6Yiiiya HKKHIaHMA (hOKYC MacopacunaH KaTta 6y~
rai macopaia TypraH Gynca, yHunr A’ TacBHpH (POKyC Ba MKKH/aH-
Ma (oKyc opacuAa Xocua GyJamu (79- pacwm).

lal>12¢!

79- pacm,

[fl < |a| <2]|f|6yarau xomnna, sxkn A Gyiom (POKyC Ba HKKH/AHMA
¢okyc opanHFHAa €TraH XOJAa [OKOpHAA KeJTHPHJIrAHra YXLIALl MYyJO-
xasanap A’ TacBMp MKKHNaHMa (JOKyc macodpaiaH ‘HapHAa XOCHJI GY-
naju jeras Xxysocara oauG Kemagu. Arap 79-pacmma A sa A’ nap-
HUHT YDHHJIADHHM aiMawTHpuO Kyilmica, yHJA mly XOJUH KY3aTHLI -
MYMKHH, -

Arap Gyiom ky3rynaH (hokyc Macodara TeHr Gysiraw macopa (a=f)
ja TypraH OyJca, y Xonia EpyeaqHK HypJapH KY3ryAaH napaJiieit
jacTa xonuaa Kaiitaan (b= — o). Huxosr, arap |a|<<|f| 6¥xca,
y xonpa a =f—¢ J1eG €3a onamus, Oy epAa & < 0 sa [e| <|f]| 6~
naau. Bynna

ra ara Gyvamus, OyHAaH

b=—&f)ﬁ ; (28.9)

|e| < |f| Gyaranaurupan xascaars mpoaa Ba b kartaquk (4yHKH »
f < 0) mycGar Gy.naau. By Kyiiuaarnau Guafupajd: GYyioM Ky3rynau
a6coioT KuiivaTH Gyiinua (okyc macopamaH KH4HK GyJaraH Mmaco-
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2. 0 __—

lel<If]

80- pacm.

(aja Typrauja yHHHT TacBHpH MaBXYM GYJIajiH, ALHH KYSrYHHHI OpKa
TOMOHHIA KaiiTral HypJap JaBoMufa Kysrymmur O yunman (28.9)
¢opMysna GHnan xXHcoGianafuran Macodana éraau (80-pacw).

&= f, b— 0 Gyaranfa, seHH 6ylOM KYSLYHWHT yuura sKHHJAUmG
Gopran capu YHMHF MaBXyM TACBMDH XaM INYHHHTJeK Kysry yuwra
SKHHJAMEG KEJHMK Ky3aTHAAfu Ba € = | 6YJraHfa, SABHH GYlOM KV3-
I'y. CHpTHra TerH6 Typca, YHHHI MaBXYM TACBHPH XaM IIYHHHIJEK IIY
cHpTra Terud TypajiH

81- pacm,

Duan KaGapuk KysryfaH KaiTHIHH XYpu6 unkamu3. 81-pacmmars’
AMC Ba A'MC yu6ypuakznau

) @10
ra sra 6ynamu3. Bynnan
Oy — 0y = 20, (28.11)
oy, Oy Oy Oypuakiap yYyH (KaTTa SIKHHJIAIIHII GHJaH)
' h h h
GRS T e e O S
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82- pacm,

83- pacw,

ne6 €sa onmamus. Bypuakaap-.
HHHT 6y KHiiMaT/apuau (28.11)
ra Kyiuo
1 2

' 7+7=7 (28.12)
HH XOCWJ KHIaMH3. y#spait
KHJIHO, xga6apmg Kyaryra XaM
OOTHK KY3ryra KyJiaHuJais-
rad (opMmyJa HOLIaTH/IAIH.

Arap a—— oo Gyaca, ¥

xomia b— L =f  6Ynam.

Bynpa Hypnmap xysryra mapai-
Jeql JacTa  XOJHAA TYyajH
(82-pacm) Ba yHAAH KaHTHG,
KabapuK  KY3ryHHHT  ¢hokycu
(masxym) xucobyaHran F HyK=
Tajla MaBXyM TacBHp XOCHJ
Kunagu. TaniaHraH KoopjuHa-
Tajlap CHCTeMacHga 7 Ba fxaT-
TalHKJIap ~ KabapHK ~ Kysryja
MmycGar 6yaagu. (28.12) myHo-
cabaraa r HHHT YpHHra YHHHT
2f° 1gnﬁmamﬂn KYHHG

P4a= _‘- (28.13)

jra sra 6){JlaM23. SHLLH Kaba-
puK KYy3ry yuyH A wmaHGa Ba
YHHHT A’ Tacupu y3apo KaH1aif
JKOMJIAILNIUAHE aHHKJ/IAHMH3.

Arap a = 2f 6ynca. y xounza (28 13) cdopmynanan b = 2f xocua

6ynagu (83- pacm).
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. TacBup X0CHJI KHJIMIIHHHT GOIIKA XOAJApHHH aHYA KOMMAKT X0/Aa
TEeKIIHPHII YYYH @ KaTTaJHKHH (DOKYC MacoaHHHr GyJsaksiapuiaa H(po-
JanaivMus, sibHH @ = pf Ae6 KaOyJ/. Kujamus, OY epla p KaTTalHK
— o0, - co yerapafa Yysrapau. a y4yH KaOyJl KHJHHrFaH H(POJAHH
(28.13) ra xyiiuo,

PEEp— (28.13)

HH XocHN Kuiamus. p<0, ibHH @ = — |p|f Gysiranga maBxyMm TacBHp
Xocus 6yau6, y Kysry yuugad Qokyc macodazaH KHYHK GysaraH maco-
dana éragu (84- pacm). Arap GyHza |p| Kamast GOpHG HOJra HHTHJCA,
Y Xollia b xaM Ho/ra MHTHJaNH, AbHA OYIoM Kysryra (okyc Macopara
HHCOaTaH KHYMK GyJjran Macopana SKHHJAIITHPHJICA, TAaCBHP XaM
- WIYHHHDJEK Ky3ryra sSIKHHIAmWHG KeaalH.

Arap p-»—oco GyJica, y Xoana b--f Gynagu.

p>2, stbuu A Gylom (MaBxym) a>>2f macoafia Typrau GyJica, yHHHD
A’ racsupy f Ba 2f opanuruna xofiiamann (85- pacwm). :

z o
85- pacm,
Y- PHCM 3
* /4 2 l 5 Z
\\5/ e ll 2
/4/ [I\ij
B8 =

85- pacs,

12—2131 177,



87- pacm.

Arap, akcunua, A Gyiom f 6unan 2f opacuga Typraun 6yJca, y Xonxa
{ TacBHp 2f naH HapuAa XocHa 6ynany. Arap A Ba A’ TapHHHT ypHHIApH
,avaumTHpuiica, GyHH -85- pacM opKasu KypcaTHI MYMKHH.
| OHZH 6OTHK Ba KaGapHK Kyaryaa yyuamra sra GyJaraH GyloMaap Tac-
BHDHHH sicalira JOHD MHCOJJAapHH KypH6 uukamus. 86- pacvaa AB
| 6yrom HKKHIaHran okyc Macohanan opkaza TypraH X0 YdyH YHHHT
' A’B’ TacBHpHHH sicam Kypcatunran. By xonna A’B’ TacBHp XaKHKHI,
| KHUIKJIAWran Ba TYHKapHiran 6yJuanu. 87-pacm |a|<|f| 6y/iran xoura
iraannyKaunup. A’B’ TacBup GoTHK KY3ryna MaBXyM, KaTTajawraH Ba
j'ryFpu Gyaann. 88- pacmza a>2f 6yaran xon yuyH KaGapuK Kysryaa
TaCcBUP sicaur Kypcatuarad. AB Gyiom MaBXxyM, YHUHT A’B’TacBHpH XaM
\JIYHHHDIEK MaBXyM, KHYHKJawraH Ba TYHKapuarad. (Masxym GyloMHH
S xyary onn6 xyinaranna AB Tekncaukaa GYIOMHHHT XaKHKHil Tac-

)
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2

88- pacm.
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"89- pacm.

“ i a ; |
BUDHHU OepyBYH GOwKa ONTHKABHI cHCTeMa €pJaMiujia XOCHJ KH/IHUIL
mymkun.) Huxonr 89- pacmaa AB xakuxuil GylOMHHHT KaGapHK Kys-
Tyjard MaBXyMm TacBHDH sicaJraHKd, OyHaa MaBXyM TacBHp KysTyAau
f mau xuuuk, JICKHH-5- Ja KarTa Gy/ran ysoK/IHKLA XOCHI Gysirad. |

Bapua racsupaapuy sicamr ycyJMHHHT Ma3MyHH LIYHJAaH HOOPAaTKH,
OyHna OyIOMHMHT (XaKHKHIT KH MaBXyM) Xap GHp HyKTaCHAaH HKKHTA
HYD YTKasHING, yaapiaH GHPH Ky3ryHHHT 3TDH/IHK MapKa3HAaH, HK+
KHHYHCH 3ca (hOKyclaH yTajH.

)

29-§. Epyeauknunr sccu cupraapga cuuuuwy, [pusmanap

.27- § na €pyrauMK HypPJADHHMHT TYPJIH CHHAHPHII KYPCATKHUIH
HKKH MyXWMT 4yerapacura TyLWHWNaHZa CHHHIIH XaKHZard macana Ky-
pu6 ytuaran sjpu. [IOHreHC NMPHHUHON acOCHAA CHHHLI KOHYHH aHHK-
JIaHTaH JJH:

sin¢ ny
ST AL (29.1)

By epna 6u3 cunum KomyHUHM
EPYFIUKHHEP Y4 EKJAH ONTHKABHIl
npusMajai yTHUIH YYyH KyJaaHu-
wuHe Kypu6 uuxamus (90- pacwm).
LE" nyp npusmauuur AC Erura wyH-
Jai Tymaci6AuKH, OyHId y Npus-
maHuHr ABC Kecum TeKHCIHruzga
cunagu. CyHrpa y HKK#HYH MapTa
npusmauuur AB €ruia cuHHagu Ba
npu3Majad HKKH MapTa CHHHO yTHO,
Gowvianruy iyHannmuuiay § Gypuax-
Ka ofFapu. DBy Oypuaxk KaTramuru i,
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TyWwHW Oypyarn, i, CHHHIW Gypuari Ba NpHaMa KecHMH yuuzaru o 6yp-
yak (NPHSMaHHHT CHHAMpPHI Gypuaru), GuJan i

o=l i (29.2)
nuiynocadar OpKamH Gornaurad. HypjapHHHT npusMajgaH CHMMETPHK
yTHWNAA, [ HYp NpH3MaHHHT MKKana TOMOHHIAH YHHHT A yumra HUC-
aTaH TeHT KecManap Kecranja 6 Gypuak sHT KHUHK KuiiMaTra ara Gy-
JM1ajiH, [y.Ba [, Oypuaknap y3apo TeHr, sibHH i; = i = i Gynand. ByH-
Jai xomma (29.2) nam

’ S+ a

sini = sin = (29.3)

HH XOCWJ Kunamus. CuHMII KOWyHMra acocad sini = nsini’, 6y epia |
i’ =i =i, [emak,

S+

nsini’ = sin == (29.3)
Jlexur 90- pacMpan kypusummua, i/ = % .
Y xonga (29.3") myuocabar
' oo B
nsin —;ﬁ = sin —';—“ (29.4)

KypHHHITA Kesajd. (29.4) WapTHH KaHOATIAHTHPYBUH SHT KHYHK O
orul Oypyarujia npHsMa yHAaH yTaéTraH épyrinK jacralapuHy Kyaa
Kam Oy3aji, s'bHH. 6y X0J/1a ONTHKABHH TAaCBHP SHI KHUHMK XaTOJIHKKa
(abeppanusra) sra 6yaanu.

Arap o kuuuk Gyuca, y xonna 6 xam kuuuk G6ysiagu. Ilynuur yuyH
CHHYCJIapHH Oypyak/aap OujlaH aJMamTHPHII MYMKHH.
bBynna

§=(nm—1)a (29.4)

xocun Gynau. Bynnait npusma nona (K/IHH) 16 HOM OJIFaH.
[Ipuamasap crekTpai ac6oGiapAa MypakkaG cnekTpas TapKHOAArH
&pyFIMKHH OJUHil- MOHOXPOMATHK JlacTaapra axparHil y4yH KeHr Ky-
nanuiani. ByHza npusma cnektpan acGoGha IryHAal ypHaTHIafHKH,
TeKIIHPHIAETral CIeKTPHUHT ypTa KHCMH 3HT KHYMK OFHmL Gypyaru
OCTHJA, CIEKTPHHHI GOIKa KHCMJIAapH aca yHra sSIKHH Oypuak OCTHJIa
yTHLIIH KepaK. : }
EpyF/HKHHHT NPU3MaJa CIEKTPra aXKpaJlHuid 72 CHHAHPHII Kypcart-
KHUHHHHT éPYFINK TYJAKHH y3YHIHTHra GOFJIMKJIHTHAAH Kean0 YHKanH.
[lly Tycaitau n ra Gornuk 6yaran § Gypuax (29.4 qopMyJiara K.) Ty IKHHE
y3yHIHTHHHHD (yHKUHACH XHCOOJIaHanH, SBHH npuamc_zﬁa EpYFrAUK
ducnepeuacu Ky3aTHIaki. ¥ MUKAOD XKHXATAaH — Xocuia Ouian yJua-
nani. (29.4) dopmy.sia E\X KaTTaNHKHH aHHK/IAIl HMKOHHHH Gepajud.
(29.4) ndonanu A TYJIKHH y3YHJIHCH Gy¥inya nudeperunaniad oHHraH
jaTHXanap ycThia ajMalTHpHmuiap Gaxapamus. ¥ X0J1a
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o
2sin 5
o _ 2 dn (29.5)
dn o dx
| — n*sin*=

ra sra 6yaamns. Z—% XOCHJa npusmanunz Gypuar Oucnepcuscuru Hpo-

Jaunaii i, %: Xocuna npuama moddacururz Oucnepcuscd Jed atanaji.

Kynunmk xouiapia mpusvanu o = 60° i xgpmuuﬁ Taiiépaii -
Jap. Bynaa (29.5) udoganu KyHHAars KypuHHUIAA KaHTa €3HUI MyM-
KHH: :

db 4l o, (29.6)

dr - B d\

Oy epra )
= n 29.7
Byl e e (29.7)

OnTukaBuii wumwanap yyyH # CHHIMPHUI KYPCATKHYHHHHT TYJIKHH
Y3YHJIHrHra GOFJIMKJIHCH yJapHH HIIa0 UMKApraH 3aBOJJIap TOMOHH-
JaH JKanBasl wakauaa Gepuaand. Amanna Oypyak AHCIEpCHACH YEKIIH
aitupmasnap

8y — 8 = =2 (hy—1y), (29.8)

mag/auna ndonanapany (29.8) HUHr HKKa/la TOMOHHHH CIEKTpall amna<
par (cnexkrporpad) (oTrokamepacH OGHEKTHBHHHHT (JOKyC MacoacHra
KymaiTHpuG, cnekmpoepagrure wusukau ducnepcuscy yayH H(PoAa Xo-
CHJl KWJIaMH3. ¥ CHeKTpAard MKKH HyKTa (YH3HK) opacHjaru Macoga-
HHUHT TYJKHH Y3yHJIMTHra OOFJIaHHIIHHH Gepanu. fdd = d/ ne6 Genru-
710, YH3MKJIH MHCIEPCHS YUYH

dl f dn v

Wy 20 (29.9)
rasra GyJsiamus, Gy epaa / — cnekTp 6yiiziab Macojanu Guiaaupagd. Moc
PaBHIIJA YM3HK/AM JHCIEPCHS YeKIH aiupManap OpKalH

=t =L. 2 0,—1) (23.10)

Kypunumaa Gepuinind Mymxut. (29.10) dopmyna acochna amanua Ge-
BOCHTa MHKJOPHI{ Yiyamiap yTkasum MyMKHH, Ofataa CHEAUpHUI Ky p-
n o

CATKUYH Ba MOJNA JUCMEPCHSICH, SIBHH 7= Ba L TYJIKHH y3YHJIHTHHUHD
OpTHWH OHlaH XKyAa Te3 kamasau. By Xon npusmanu acGoGnapuunr
CMEKTPHUHI TYPJIH KHCM/IApHra HHCOATaH TEKHC Gy/IMaraH AucnepCHsi-
JIAHHWIHATA 01116 Keaju. CleKTPHAHT Y3YH TYNKHHIN KHCMH Ky4/H CH-
KH/ITaH, KHCKA TYJIKHH KHCMH 3Ca anya €iujiran 6yuanu.

Hypuaapuu 90°, 180° Ba Gomka Gypuax/iapra Gypuu yayH M§/pKat-
JIaHTaH NPH3Maap ailHHKCa KeHT TapKaiarad. Bymna Ty/IHK HukH Kaii-
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91- pacm. 92- pacm.
THI XOAHCACHAAH (oiifanannaany. 91- pacmaa nypnu 90° ra, 92- pacm-
na sca HypHH 180° ra 6ypn6 Gepysun NpH3Majapiard Hyp HyJaH Kel-
THpunran. bBynnail npusmanap xyarynap ypuuga miatiiagi. Bypys-
4l npusManap GHHOK/Ib, IEPHCKOIN, CNEKTpas annapariap Ba X. K. Jap
Xa0H TYPJH-TYMaH ONTHKaBHil acGoGmapia Kenr KyJJaHaii.

30-§. Epyrnnkunnr chepuk cupraappa cusmumy

Epyrank CHHANPYBUH ChepHK CHPT/IAD ONTHKABHil wmiMiuajapHu

" gerapaJioBYH CHPTJIADHHHT 3HI MYXHM TYPHHH H(omanaiin. By cnpT-

Jlapia €pyFINKHHHT CHHHIDH ONMTHKaBHH CHCTeMasapja TacBHp scamra
016 KeqyBYH acoCHH XOAHcanaplaH XucOO/aHaiH.

93- pacmia n Ba n’ CHHIMPHWI KypcaTkuuiu uxkura [ Ba [/ My-

XHTHH aXXpaTH6 PypyBuH S chepHK CHPTAA PYFIINK CHHHUIIN TACBHPJIaH-

ran. A nyKTa épyraHK Maubau (6yion) Basudacinn yraiian; A’— yHHHT

IR
N M ,
n il N // / nt Il
~Z; Wid ///
L / \\\ p %
;A “ o {m' wpUe iz 4’ r
V| I i
r y
a \/ q b
N
93- pacm.
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TacBUpU; r — CUPT S HUHT STPHIHK paguycH; C — srpuaug Mapiasi;
ZZ'— ontikapuit yK; O HyKraS CHPTHHHT y4H,a Ba b—-usyxo:.x Ba yisuir
TacBupurHHr O HyKTajgaH YSOKJAHTH. [ HYp HyaHHH KYpHO qmqgu:mx,
Oy Hyp A manGaman ykka HucOGaTaH u Oypyak ocThia qum}ﬁ ’ qu{r
Ounai M Hyxrana yupawaju Ba CHHHG, HKKHHYH MyXuTia A" Hyxrara
yKKa nucbaran u’ 6ypuak ocruia 6opanu. MC paguyc Z yxura u” 6yp-
uaK octiAa orrad. Kysrysapaa KaOys KHJIHHIaHHAEK CaHOK 6oLy Ku-
a6 S cupruunr O yuuni onamus. By yuian yurra Ba ZZ' yiaaH 10Ko-
pura GyusraH ifyHanumuiapH Myc6ar Ae0, MOC X0Jja danra Ba macira
Gyuran ityuanumapn Manduit 1e6 Kaoys Kunamus. X 0JHCaHH NapaK-
CHaJl ONTHKA yuyH, ibHHU i Macogpanap r pajuycra HHCGaTaH KHIHK, U,
4/ u" Gypuaknap sca GuphaH (paiHaHjaH) KHYHK GyJraH X0/l y4yH
Kapab uuKammus.
93- pacmpau
e (30.1)
i=utu"

ra sra Gysnamu3. Cunuir KOHYHHra acocan OypHaK/JAPHHHT KHUHKIIH-
TR Xucobra oJraH XoJ/Aa

L= % (30.2)
HH E3umiuMu3 MyMKHH, 6y epla )
a0y ' (30.3)

n' — uucouit cuagupur Kypeatkud. (30.2) jparm n° mu n’ Ba n Gu-
JIaH anMamTHpuG

=" (30.3)

Hi onamus. (30.1) HuHr GHpHHYH TeHrJaMacHHH n° ra, HKKHHYHCHHE
—(n®—1) ra kynaiirupu6 Ba (30.2) dopmyna Gyim4a i uu {’ ra aa-
MaLUTHPHO

(n°® — 1) n®i" = n®u + n’, J

(n°— 1)n%" = nu —u + nw’ —u” (30.4)

ra sra 6yaamus. (30.4) AarH HKKHHYH TEHIVIMKHIL GHDPHHYH TeHr g
Jau aiimpamus. Hammikana
ut-nu —@n'— 1w =0 (30.5)
HH XOCHJI KHJIAMH3. ¥
93- pacmaian Huiopasiap KoMAacHra acocJannG Ba u, ' a @’ Oyp-
YaKIAPHUHT KHYHK/IUTHHY HasapAa TYTHO
h ’ I, h

p=—tr Wk b (30.6)

Japuy Tonamu3. Bypuaknapuuur Gy KuiiMartaapuuw (30.5) ra KVitg,
KYAMIarHHK O/1aMu3: i
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nd— 1 1 n

0
= o2 0. (30.7)

a

Arap (30.7) narm n® un (30.3) copMyna Gyimua n pa n’ Guaam as-
MalTHpCcaK,

n—n n n' :
gl (3038)
HH XOCHJI KHJIaMH3.

Bu3 ctepuk cupTiapna CHHHW y9yH YpHHAH GYyuras acocuii My-

HOcaGatra sra Oyunux. By Hoaunuu Hyp menesamacuw ne6 aranami.
Honunun Hyp TeHrJIAMACHHH, IIYHHHTACK

S L
n (3 —)=n (F—7) (30-9)
KYpuHHIIA KaiTa €3um Mymkud. (30.9) Temrsiavajaru Yur Ba dan

TOMOHAAr# H(posanap A6GeHHHr HOJIMHYH MHBapHaHTHHE H(oAaNaiiy.

p (30.8) TEHIIAMafaH C(hepHK CHHAMDYBYH CHPTJIAD (JOKYC/IAPHHHHI
YpHHHH TONHMUI KHIHH 3Mac.

Arap épyrnuk Hypaapu S cuprra napasiea gacra (LI ZZ') xo-

Juja Tymiea, d = — oo GYyJagu. b= f’ KaTtamuk opxa okyc Maco-
(hacu 1e6 aranann. Yuuar yuyw (30.8) mam

;. n'r

= (30.10)

HH XOCHJ KuJamu3. Arap, axkcunua, b= co Gyuca, a = Gynaay,
6y epaa f— 049 coryc macogpacu. Yuuur yuyu (30.8) nau
f=— (30.11)

n'—n

'-q)o])Mnya ke uukagn. (30.10) mm n ra, (30.11) mm sca n’ ra xy-
naiiTupu6 TYpHG KYircak

nff +n'f =0 (30.12)

py osaMu3. Arap (oKycnapiaH GHDHHHHT YpHH Mabaym Gyiaca, Gy
myHocabarian oiiianaHul HKKHHYMCHHHHT YDHHHH. TOMHII MYMKHH.
(30.12) TeHrziaMaHH CHHAHPYBYH CHPTJIAD KYn GYsIran Xo/ra yMyMJanl-
THpHLI MyMKHH. By naparpapna tomunran MHKIOpHIl MyHOca6atiap
ONTHKABHI CHCTEMaJIapHUHT SHI aCOCHil 3JeMeHTIapH — JIHH3aJapHH,
sbHH yWwiapH OHp TYFpH YH3HKAA €Trad MKKHTa cpepHK cHpT OHJIaH
yerapajiaHrad wapdod MHCMIAPHH KYPHO YTHmIra HMKOH Gepaj.

31-§. Jluuzanap. Jluwsanap Epravmupa OyioMJIapPHHHT TACBHDHHH OJHLI

OnTHKaBHil JIHH3aJap y4iapH ONTHKaBHA YK Ae6 aranayBdu OurTa
yKna TyBuH UKKHTA cepHK (ExH acepHK) CHPT GHIAaH YerapajaHraH
maddod mMomna (muma, wadgod KpucTamiap, niacrMaccanap sa X. K.
Jap) JiaH sicalira JKHCMJaplaH nbopar Gynanu. 94- pacmna STPHIIHK
pajuycapH Ba STPHJIHK MapKas/api MOC paBHLIA Iy, CyBar,C, 6y~
ran Sy Ba S, chepHK CHPTJIAp OUJIaH yerapasaHra JHH3ajarH Hyp HyJid
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94~ pacm,

Kypcatunran, JInusa 7 CHHAMPHUII KypcaTKHuad maddod maTepraiiza
Taii€pnanran Ba n, = | CHHIMPUII KYPCaTKHWIH MYXHTAA TypubaH,
Ie6 dapas xumaiiuk. OnTukasHil Yxia éTyBun A ManGajan YHK2ETr2H
L épyruk Hypu GupuHuM S; CHPTHHHT M HyKTracura Tywmais, yEia
CuHazu Ba cyurpa MA,; iiynannu Gylinya Keraau (pacMza NMyHKTHD
6unan xypcaruaran L’ myp). A, HyKTa, WyHAa# KUIH6, A HYKTaHHET
HYPHHHT GHpHHYM S; CHPTHA CHHTAHIAH KEHHHTH TacBHpPH XHCoG12-
HaJH.

S, cupraunr N HyKracuja CHHraHiaH KeHH Hyp NA’ fiynanumaa
keranu. A’ Hyxra A HyKTaHHHT JIHH3a#aH GyTyHJaH YTranian KeHuHrd
TaCBUPH XHCOOIaHAH.

Kysinparn: A0, = a, A’0, = b, 0,0, =, A,0, = b, Gearu-
JlalJjlapHy KHPHTaHIUK.

AGGenunr nonnnun unsapuantd (30.9 ra K.) S; cuprt yuyn

1 1 1 1
Q1=E_F=”(E_E) (31.1)

KYpPUHMIIAA E3WUIMIIN MYMKHH. VKKMHUH cupr yuyH AGGeHUHT Hy-
BapHaHTH

il = 1 1 \»
Qz=,—-.-—b—=”(;;—m) (31.2)

ra TeHr 6)“'J1a5m, Oy epra b, —!— A, nygramaua S, CHPTHHHT O,
HyKracuraya Gyaras macoda. (31.1) mam (31.2) um aiinpus b

1 1 1 1 1 1 1 1

AL e —_—_——=n———) —— 31 3

b a +r1 rg (rl rﬁ) n'(bl bl—l) (31.3)
HH XOCHJL KuJMamu3. [ by, ned xucoduaiimua. By tonka aunsaqar
yayn Ypunau. ¥ xonua /[ ra mucGartan b, uu 9BTHGOPra osMacax

6ynanu. By xonma YHr TOMOMZAMH MKKHHUM X4l WoAra Teur 6V.asa
Ba (31.3) Tenrsmk :

1 1 1 Nt %
.5__?=(n—-1)(r—l———-)/ (31.3)

kypunnra xenanw. (31.3°) udoma ronka aunsa opsyaacurn wpo-
Janainnu.
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95- paca.

Arap a = — co 6¥uca, stbHM Hypaap JMH3ara napasjaen jacta
5?:1;46, Tylica (95-a pacm), y xomma yaap Qokycaa [iMFMmazuaap
(b =[')- [" xaTTanuK JMH3AHUHT UKKUH4W EKU OpKa dorkycunune gp-
HUHUW aHUKJA6 GepajiH, sibHU

1 1 1% 3
F=W_”@”E} (31.4)

Arap r;, >0 (94-pacm), r, < 0 Gyaca, yasa [ >0 6Yaamu, snuu
opka (okyc JuH3afaH (MKKH Ek/ama KabapHK JIMH3AaJaH) YHT TOMOH-
na éragu. Arap b= oo 6yuca, s’bHH TACBHp UEKCH3/HKIA Typca Ba,
JeMaK, Hyplap JIMH3ajaH Napaiten jgacta  GYau6 umica (95-0
pacM), ¥ XonAa a = [ Juuzaunnr Oupuruu éxt 020 okycunune Ypuu-
HH aHuKsad Oepaju:

1 1 1),
Tz_m—nk—g) (31.5)
Ukku éxnama KaGapug Jmuda yuyd r, >0, 7, <<0 Ba, pewmax,
f<<0 Gyaagu, sbHH JIMH3AHUHT OMPUHYH QOKYCH YHJAH 4Yall TOMOH-
Ja éranau.
(31.4) nu xucoGra o6 (30.3") qnH3a TEHI/IAMACHHK
1 1

1
T . (31.6)

KyPUHUIIAAL E3HIL-MYMKHH.
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96- pacm.

DHIN TYpIM NHH3ANAPHIHT XOCCANAPHHH KYpHO yTamus. Jlnnzanap
«inrypuny Ba «couyBum» GYsanu. Bysapman GHpuHUHCH HYKTaBHii MaH-
Oanan wuKKaH HypIapHH HyKTara TYnJaul KoOHJHSTHTa 5rd, HKKHH-
YHcH sca Oyujail KOOMJHATra ara amac.

Wkkn éxnama xabapHy aunsa (94-pacm) THOHK «HHFyBYI» JHH3E
XucoGuanany; ysuur yuyn 7,0, 7,<0 Ba, gemax,f< 0, f'>0 6y1anu.
Mkkn éxnama GoTHk JMH3A 3Ca THIHK (COMYBUH» JIHH3a XHCOOJaHALH
(96- pacm). Yuunr yuyn r,>>0, r;<<0. BuuoGapuu f'<0, f> 0 6y1a1H.

97- a, 6, 6, 2, 0, e pacMAa TypJIH THIAATH: ) HKKH EKJama KabaplK;
0) siccr-KabGapuk; B) Ka6apHK-GOTHK; T') HKKH &Kaama OOTHK; Ji) SICCH-
GoTik; ) GoTHK-KabapHK HHFYBUN Ba COYYBUN JHH3AMap KipcaTHITaH.
Terumyn pacmiap ONANAA JTHH3ANAPHUHT XapaKTepHCTHKamapu: 3rpH-
JK pajuycn Ba (OKycH Kypcatirad. Mnrysun nunsanapra a, 6, 6,
THN JHH3anap, COYyBYH JIHH3ANAPra 2, 0, e THN JnH3asap Kupand. Mn-
FyBUH JiHH3asapiaa, JHH3aHHHT y'pjacn YeTyapura HucbGaTaH KaJiuH,
COuyBUH JIHH3aapAa 3ca 4eTIapH ypTanapura HucGaTaH KajuH.

(31.6) popmysianan (pOHAANANNG, YHFA acOCJNaHTaH X013 TACBHP
sicaéTranja épyFIHK HYPJIAPUHUHT JIMH3ATa KHPHILH TaHJaHraH CaHOK
clcTemacHia JOHM JHH3aHMHT Yar TOMOHMJAH GYJIMIITHTHAY Ha3apia
TYTHW J03uM. By XaMma XaKHKHH MaHGanap TacBHp sicamja aJ0arTa
JIMH3AHHHT Yan sipMHAard ¢asora xofnamran Gyamiapy Kepax aerat
MabHOHW aHrjaTaH. Arap. Man6a (Gyiom) WHHSAHWHT {mr spMuiari
hasopa 6yJca, Oy MaHGa MaBXyM ACTaH MaBHOHI aHrJIaTam. X aguKuit
TacBup/iap Y3 HaBOaTHAA JMH3ANAH YHT TOMOHparu (haszona, MaBXyM
TacBHpJap 9ca yar ©  1DHAArd (asona xocmn Gynanu. Viurypun nunsa-

JIADHHHT HKKaJIa ! YaKHKHl, COuyBuM Nun3anapna nkkana Goxyc
XaMm MaBy™ [Vl ‘ népnlaru TaCBMpaIap xakunarn macanany 6a-
TahcHIp | | YHUHT yuyn (31.6) Tenramara mypoma-
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7
98- pacum,
aT Ku1amus. YHpuaH, arap @ = —co 6yica, y Xoana b = i’ Ba arap
a = f Gyuca, y Xoina b = co 3KaHJIHTH, IBHA @ = [ OyJrasia Gymon-

HHUHT TacBHPH UEGKCH3JIMKKA KETHIIH KeJHOG 4HKaIH.

(31.6) nan b = fracBup @ = ©o yuyH XaM @ = — ©© YuyH xau Gup-
Jail Xocu1 GyJIHIK Kean6 yukand. Afitaaran ¢ukp 98- pacy, a, 6 aapaa
TacBHpJIaHraH. YHAa A MaH0a YeKCH3JIHKKA KEeTHINHHHHT HKKH yoyau
Kypcatunran. Bupunun xonga (98- a pacm) A ManGa pacMHEET €an To
MOHMJ@ XKYyJd y30KIa MKOHJAITaHKH, YHHHT JHH3aJaH @' V3OKIH
Jan xyja Kuyuk Gyaamu: a’<&f. ManGagan KeTaTran Hypaaps:
HYJIH MYyHKTHD YHSHKJap OuaaH Kypcatuarad. Hypaap aussazas is
ranfan cyur A’ nykrana yupamanu, Gynna b>f" 6yaamu. Arap 4 Gop-
rad capu MaHduii ToMoHra Kapa6 ysokjamuG Kerca, y xonna a’ i
JIHK —co T'a MHTH/IajH, A’ TacBUD 3ca F’ ra YHI TOMOHHAAH SKu
6opaan Baa’' = —co Gyaranna A’ TacBup F’ GHian yeTMa-yer Ty

Vkxunyu xonza (98- 6 pacm) A ManGa (HAM Y MaBXVM) i
YHI TOMOHKJIA XKyJa KaTTa a“>>f’ macodana Typaau. A’ racsup ai
F’ ra nucGaTan XaM SIKHHPOK epAia XOCHI GyJanu, snin H<<f Oy
A myc6ar ToMOHT'a GopraH capH ySoKJamnG Gopea, y BaKTA2 a“ K
JIHK ©o I'a HHTHJIaAH, YHHHT A'” TacBHPH 9ca F’ ra yam TOMORAQH &




99- paca.

nawa Gopagu. Huxost, a”"=oco Gyaranna A” raceup F’ 6unaH ycrMa-
yer tymand. [lyupait KuanG, F’ tacBupra GupAaHHra HKKHTa GyioM
Teruuuin 6y1anu: GHpHHYHCH A XaKuKuil GyioM, y JHH3a[aH 4al TOMOH-
ja a’ = —oo Macodaja, HKKHHYHCH — MaBXyM OyioM,-y @“ = co Ma-
coama Typand. AKCHHYA MyJ/I0Xasa IOPHTHJATAHAA, sibHH Gyiomuiu F
(oKycra »KOHJAMTHPraHfa yHra HKKHTa: OHTTacH XakuKHi b’ = oo
Macoafa, HKKHHYHCH MaBXyM b”=—oo macopaga Typaiuran TacBHp
Ter HuJIH 65’/J3nl.unﬂu Kypcatagu. Bynpait My/sloxasaHH COYyBYH JIHH3a-
Jlapra xam KyJuiam MyMKHH.

DHAH TaCBHP XOCHJ KHJIMIUHHHT GOLIKA XOJIapHHH TeKuiHpaMH3.
Byiom aun3afaH a = 2f = —2f ukkunanran gokyc macodana typrau
6yscun. By xonaa nuusanusr (31.6) dopmynacuaan b = 2f" ra sra
6ysnaMu3, S'bHH TACBHD JIMH3aJaH, IUYHHHTAEK, HKKHJIAHTaH (OKyc
macodaja Typrad 6yJagu. Y HHFyBYH JIHH3a y4yH YHAAH YHT TOMOHAA
(99- a pacm), couyBuH yyyH sca uanga (99- 6 pacm) Typanu. Kurysuy
AuH3aja GyloM Ba TacBHP XaKHKHH, COUYBYH JIHH3aJa 5ca MaBXym Gy-
JIMUWHMHYE 5CJa TYTHII JIO3HM.
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b S
™
S

Arap a = —co Gyuica, yKaaH TamKapuaarud Oyiomaap ¢oxal Te-
KHC/HKA, ABHE 601l (JOKYCIaH YTyBUH ONTHKABHH YKKa NEpPHeHHKY-
JsIp GyJiran TeKHC/JIHKJA TacBHPJaHaLH. )

ABBan OyloMIapHHHT HHFYBYUH JMH3ajapiard TacBHPHHH KYpub
Yraitnuk (101- pacm). MN Gyiom onTHKaBHH YKKa NEpNeHAUKyasap 6yi-
rap Ba Jiun3ajan @ Macoaja Typrai TeKHCIHKKa KyHuaran, |a| > |2/
Bylomuuur  M’N’ TacBHpH, ILIYHWHTAEK, ONTHKaBHH yKKa nep-
NeHAnKyJsap OfJarad Ba JuH3ajaH b Macopara y30KJamran TeKHCIHKA
xocua Gyaiann. a Ba b Macoanap ysapo (31.6) muH3a TeHr1amMacH Ouian
Gormanran. JIunsanu lonka e xucoGaaraHMMH3 yuyH yHu B, O, D
HyKTajapjan YTyBuH KecMa OM/IaH anMamTHpHul MyMKuH. Mcranran
VKAaH TawKapuja érraH HyKTaHHHT, MacataH, M HYKTaHHHT TacBH-
PUHH sicauml YdYyH HKKHTa HYp — OMPH ONTHKABHH YKKa NapaJsuien
(MB nyp), uxxunuucu (MF nyp) — F onj 6ouwr (oKycHaH YTraH Hyp
onuHapy. Mikana nyp M’ Hyxraga xecuwand. ByHusr ysu M nygra-
HHHT TAacBHPH Xucobnanann. By yeyn 6unan MN GyIOMHHHT HCTa/TaH
GOomKa HyKTACHHUHT XaM TaCBHPHHM sicaml MyMKHHKH, HaTHKana, M’ N/
Kecma YHUHHT TacBupH 6yaani. CouyBun JHH3aka (MaBXyM) TACBUP sicail
102- pacyua xypearniran. KYpuo ynKwiran HKKH MHCO/IIA OH3 TacBHP
KHYUK yJyayyapra sra OyJIHIIMHE KYPAHK, JEeKHH arap GyloM Ba Tac-
BUPHH YpHHJIAPH ajMawTHPHICA, TeCKapH MaH3apa XOCHa Gyuauu,

.

« ABHH TacBHp Gyiomra #itcGaTad KaTTa yJyamjapra sra Gymagu. emak,

7
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102- peen.
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GyloMIaDHHHT TaCBHPHHH JIMH3anap €plaMuia sicamjia yJIapHUHT Kar-
TaJlalral €KH KHYMK/IamraH TACBHPHHH OJHII HMKOHH MaBXy. ;

TacBHPHHHT YM3HKIH yIyamMaapHHH GYIOMHHHI YH3HKJH YJdaMia-
pura HHC6aTH YHMSHKJH KaTTaJalTHPHII Ne6 aTanamu:

gy M7,

U xartamikau 101- pacMzan anugjaw MyvmkuH. XakugaTal XaM,
AMF Ba ODF yxmam yu6ypuakjapian

: W . 7
M x
AT — AF A'M _‘M’N' =
Kkean6 uuxaiir. Jleknu OD = A'M/, T = i = U
Ilemak,
i
U=—L (31.9)
xocus1 Oynapn. Arap [/ Ba x’ xecmamapjam oitnanammaca, U ydyH
U;—% : (31.10)
Zie6 €3Mm MyMKHH, ¥ = a—f, ¥’ =b—f Gyuramu yuyu -
e h __b—F, a1
U=—ilo—t2r (31.11)
(31.9) Ba (31.10) ndonanapnau: ) .
A= (31.12)

keqn6 uuganu. (31.12) tenrsmk Holoton Tenrsamacu ne6 aranaii.

32-§. MapkasJaiurad ONTHKABHW cucTemManaap

Bupop onTHKaBuii acOOGHHHI ONTHKABHIl CHCTEMACH Jerania sCcH,
cdepuk EKH GomKa cHpTIap GHIaH uerapajanrai Ba TACBUPJAp XOCHII
KUJHII YYYH MyJDKa/vIaHrad wapgpod MyXHTaIap TyniaMy TyuyHaaaam.
MyxuM ONTHKaBHH CHCTeMajap Karopura cepux CHHIHPYBYM CHpPT-
JapHHHT MapKasJialral CHCTeMalapyu XaM KHpajgu. ¥Yaap cepuk CHPT-
Jiap OuiaH yerapajianrad wagpgod xkucmaapian néopar 6y/H6, cHpT-
JNAPHHHT S3IPHIHK ywlapH (4YKKHIapH) Ba MapKasjapH CHCTeMaHHHT
ONTHKABHIF YKH 1e0 aTaqyBud GHTTa TYFPH YHM3HKAA €TaiH.

Bus 6y epaa cdepHK CHHAHPYBYM CHPTVIADHUHT MapKasjamraH
cucreMacHra Teruuiy 6ab3u acocuil MyHocabaT Ba TYIIyHYaJdapHH Ky,
pu6 guKamus. Bynunr yuyu 103- pacmra mypokaar xusiamus. By epaa
dekau yauampary AB GYIOMHUHT 72 Ba 1/ CHHAMPHII KYPCATKHYJH MK~
XHUra MyXHTHH 2KpaTHO TYpyBuUH S chepHK CHHAHPYBUHM CHPTHArH Tacs
BHPJAHHLWA KypcaTuirad. TacBup XOCHJ KH/IHLI NIapakcHal HypJapaa
onn6 GopuaagH, sibhd AB Ba A’B’ xarranukaap S CHPTHHHT STPHINK
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103- pacy,

pamuycura Huc6aTan Kuunk ae6 xucoGnanand. ONTHKaBHIT KA ETyBUH
A HyKTauMHT TACBHDHM XaM ONTHKaBuil yKHHHT A’ HykTacuia €ramu.
Arap onrukaBuil YKHH S CHHIHPYBUH CHPTHHHI C SPHIHK MapKasi
atpopuaa Gypeak, y Baktaa A mykra By mykrara, A’ mykra aca By
HyKTara yranu. JISKHn TacBUp sicall napakcHall HypJaap/a, AbHH KHUHK
o Ba o’ Oypuaksapia onu6 Gopuiaérranu yuyn AB, Ba A’@l éitapuu
Gy éitnapra A pa A’ nyxranapaa ypunma 6yaran AB Ba A’B’ xecmanap-
ra aamamTHpHI MyMKHH. By Kecmamap GyioM Ba TacBMpHH Hoznauaii-
g Ulyngail Kuiau6, MapKasiamral ONTHKABHH CHCTeMana napakchasn
HypJap épjavMHufa TAacBHp scamija, ONTHKABHA YKKa NEpHeHanKy-
nap GyJiraH KHYHK KecMa, IIYHHHTJeK, ONTHKaBHH YKKa MeprneHIHKY-
Jsip Gyuiran KHYHK KecMalaH HGopar TacBHpra ara GyJajH.

Bynpali Taceup KoJIJIHHEap TacBHP Ae6 aTalamu. Y OfH, JeKHH 11y
OnaaH Gupra JKyja MyXHM GyuaraH MyHocaGaT/iiapra Gyiicynanu. By
MyHOcabaTiapAaH Karop HarHmanap Kenn6 gukapu. 104- pacmupa AB
Gyiomuunr = A’B’ TacBMpHHH XOCHI KHAYBYH S cepHK CHPTAArH Tac-
BHDJIAHHWH KYpecaTHIrad. i Ba i’ Gypuakaap y3apo CHHHII KOHYHH Ou-
Jan Gorsaurad. Bypuakiap KHYHK GYIraHaury cababam CHHHALL KOHYHH
Oy xoa1a

n,
= (32.1)

~~

KypUHHLAA é3uanmn MyMkHH. By eppa n Ba n'—S cupTHHHT yan Ba
YHT -TOMOHINJArH MyXHTJIaDHHHI CHHAMPHII KypcaTkuuiapu. { Ba i

— - NS S
\\\\ n P n
g N L
Ty L /bf\\\\ 7] 7 s
2 d ,\\ u ~ ’
A oy =~ o1 *
e g o \f’ b 8
104- pacm.
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OYPYAKNAPHHHT KMYHKJIHTH Tyhaiid KyHHZaruHM &sum MYMKHH:
y = AB — i'b. (32.2)
Cuu,uupymm CHPTAA ONTHKaBHii VKJaH h Macodana €TYBYH GHDOp HX-

TépHiE M HYKTa yuyH Kyifugarm M
(102 nacn): Ky yHocabatnap Ypunsu 6YyJaiH

h
tgu = - ftew = T (32.3)
Gy epian
) - atgu = btgu'. (32.4)
Cynrpa 104- pacmaan
=4, p Y
a=o b= = (32.5)
Kequ6 UMKajH. a Ba b JiapHUHT Gy KUAMaTIapUHK (32.4) ra KYyiuo,
g—. tgu= Ai;,tg u (32.6)
HH XOCHJI Kuyamus, Bynnan
y i tgu /
i 1 . (32.6")

i
KeJIHG YHKaIH. l—; myHocaGatnu (32.1) ¢opmysa 6yiinua asnmamTHpa-
MH3, Yy BakTAa (32.6') mau _
nytgu=n’y tgu’ (32.7)
XocHs Gynanu. Tapakcuan ONTHKA XaKHJA ram Gopaérrand yayH tgu=
=~u, tgu’ ~ v’ 6ynanu; wysuHar yuya (32.7) mu
nyu =n'y'v (32.7)
KypuHHIIZA KaiiTa émm mymkun. By ¢opmyna JIarpamK-Fenbmronbu
TEOPEMACHHHHI MaTeMaTHK M(OJACHIUP. YHH YMYMUIl KYPHHUILAA Kyiin-
Jlaruya €sunr MyMKHH:
: ny tg u = const, (32.8)
(51001
; nyu = const. (32.8')
By yasrapmac KoJiuHeap TaCBHpJIaUJHHIII‘ uteapuanmacy ne6 araaajni.
(32.7) H(po,uaxaﬂ ONTHKABHI CHCTEMaHHHI YHSHKJIH KaTTaJaluTHpPHII
yuyH Ky#uzard gopMmy/aHy E3HIIHMH3 MYyMKHH:

Ty ntguN n
=L =Rt~ (32.9)

BusHuHT X0n1a —”N— 6ynraHJmm tydaiinn U yuyu

* b
U=—— (32.10)

=~l =

HH OJIaMH3.
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105- pacm.
Aupn Sy, Sy, Sy - . - MapKadsawrad CpepHK CHHAHPYBUH CHPTJIap-

Jlau [ramKni Tonran cucremara yramus (105- pacw). Byﬂnaﬁocucremana
AB GylomauHT 6uTTa CHpTAA X0CcH 6y aran A’B’ TacBHPH KeHHHTH CHPT
yuyH «Oyiom» xucoGiaHaid Ba X. K. By epaan, chepHK CHPTIapHHHT
MapKasJjiauirai ONTHKABHH cHcTeMacH OHDUHYH MYXHTHA €TraH HypJa-
HyBun A HyKTAHHHT Ke{MHTH KeJaJAuraH ONTHKaBHiL MyXumiapxa A’
A", A", ... nykraBuil TacBHpJapHHH Gepajd JAeran XyJjoca Keiuo
unkanu. Bomkaya OyHu wmyHAai TabpHiam MyMKHH: HYpJaHyBYH
HyKTaJal YHKYBYH TOMOLEHTPHK (S'bHHM OHTTa HYyPJIAHWII MapKasura
ara Gyusiran) napaxcual HypJap Aacracd Gup-GHpJapHiaH TYpPJIH CHH-
JHPYBUH MyXHTJap OHIAH axpaju® TypyBUH Mapkasijamrad cepux
CHpPTJIAp CHCTeMacH &pJaMHza siHa FOMOIEHTPHK Jacrara aiianajm.
Bupop Taceupuunr Basusturd (30.8) KypuHHmIZArd (OpMyJagan
(oiiananuG Tonuur MyMKHH. k-CHHAMPYBYH cupT yuyH (30.8) dopmyaa

M= Mp—y | Me—1 Mk _

T + ai by, 2 (220
Kypuithuira xeqnagu. By epaa ny, — k-cepux cHpT OHiIaH Yerapajianrau
MYXHTHHHT CHH{HDHUI Ky PCATKHYUH; 11 — OYHAaH OJNJHHTH MYXHTHHHD
CHHIUPHII KYpCATKHUH; 7 — KR-CHPTHMHI STPWJIHK PajHyCH, a, Ba
b, — «OyIoM» Ba TAaCBUDHMHT k-C)epHK CHPTAAH Y3OKJIHIH.

Bus suun Kyingard KouiaH# TabpHIAHMH3 MYMKHH. Arap A
HyKTajaH yTyBun tekucaukna (105- pacm), onTHKaBHH YKKa MepreHau-
Kkyasp xuané AB Gyiom Kyimaran Gyuca, y Baktiaa cHepHK CHPT-
Jlap cHcTeMacHza, CHHMIWIAA YKKa MeprneHAuKyasp Oyaran Katop
A"B’, A”B", A" B'" Ba X. K. 1ap KeTMa-KeTJHIH XOCHJI Gyianu.

X.ap OMp CHPTHZArH CHHHII TACBHPHHHI KaTTANAWIHIINIA OJHO Kena-
IH. YHH OHTTA CHPT YYYH KyJ1aHafHraH

ny, b
U="- (32.12)

GopmyJsia Gunan udogamam MyMKHH. By epia 1, — GyioM Typram My«
XHTHHHT CHHJAHPHII KyPCAaTKHYH, @ Ba b—Moc paBuiuja GyioM Ba TaCBUp-
JlaH CUHAUPYBYH CHPT y4yurada Gyaran Macoda. £ 1a chepuk CHHAHPYBUH
CHPTJIAPHUHT MapKasjaiural cucreMacu yayn U, Karramamirupuun
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=N b by b

La 2 (32.13)

6ynann. By epna no — GHpuHUM CHHAHPYBYH CHPT OJIMIATH MYXHT-
HHHT CHHAMDHWI KJPCaTKHYH; 7, — SHT OXMPTH CHHAMDPYBYH CHPT
OpKacHIAry MyXHUTHHHT CHHAMPHIU KYPCATKHUH, Qy, Qp Qgy - - ., Qp —
«Gyionnap», AaH, by, by, by, . . ., b, — TacBHpNApHAH TErMILITH CHHAH-
PyBuUH cHpTiapraya Gysaran macoga. .

CipepiK CHHAHPYBYH CHPTMIADHHHI MapKasjamraH CHCTEMACHAA
ONTHKABHH yKAA WYHAAH KymMa HyKTasap MaBxys OyJajiukH, yaap
YUYyH 9H3HKJIH KaTTalaluTHPHW GHpPra TeHr Gynaju, SbHH:

U=+41. - (32.14)

By GyiOMHHHI TacBHPU GYIOMHHHT §¥3Hra TEHT Ba TYFPH JeraH MabHOHH
anrJaTamy. ‘

By mykranap onmurasuii cucmemanune Gows Hyxmarapu e ara-
Jaad. Burra HykTazjan yrysum.Gapua mypaap GomKka HykTajzadH Xam
yrapu. Arap Gomr HyKTalapHWHT Xap OHpHAAH ONTHKABHH {KKa nep-
NEHAMKY ISP TEKHCJAHK YTKascaK, TEKHCAHKIAPHMHT GUDHHHUHL HCTal-
raH HyKTacH GOmKa TEKHCIHKHHHT HYKTacH GHJaH wyHpaail TacBHpJ/a-
HaJlHKH, HKKaJa TeKHCIHKHHHT Gapuya HyKTaJapH KOHIDYIHT Gyaaii.

By TeKHCIHKIAp onmuKasuii cucmesanune 60w mexucaukiapte 1eo
aranand. Ilemak, onTHKaBHil CHCTEMAHHHT GOLI TEKHCAHKIAPH

Y= g (32.15)

WwapTiaH anukaanann. By eppa yp— H Gom Texkucmukiapan Gypuaa
Typrad OYIOMHHHT y/1yaMH; y,,— Gomka f’ Gom TeKncamkaa XOCHT
6yaran TacBHpHUHT Yiauamu (108- pacm).

Bup chepuk CUHAHPYBYUM CHpPT 6ujaH GyJjrasjarura yxwam Map-
xasnamran chepHK CHHANPYBYH CHPT/IAP CHCTEMACHHHHD XaM (POKYC-
napu 6yniann. Arap Gyiom MEHYC uekcusinkia érran 6yvca (106-pacy),
YHUHT TaCBHPH CHCTeMaHMHT HKKHHYH €KH OpKa Gour ¢oxycu 1el ara-
aysun F’ myxTama €raju. .

Arap TacBHP IIIIOC YEKCH3MHKAArH Typraun Gyaca (107- pacm),ﬂ Gy10M
cuCTeMaHHHr oaf Gowr ¢oxkycH ne6 aranysud F — HyxTaga Gyaain.

Ky S Sk
) < I\ erariveiia
———
———
¢
P
)
eca cCc e
ip ”/ ’72 .

: 106- pacm.
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107- paca.

By epaa kypu6 yTujarad Konia, arap ONTHKABHI CHCTEMAHHHI (O-
Kyc/apu Ba 60wl TeKHCJIHKJIAPHHHAT Y PHH Mabaym 6yJica, yHHHT Epaa-
MHJla OYIOMHUHT TaCBHPHHH sicall HMKOHM GOpJHTHHH Kypcatanu. Byn-
nait raceup sicamr 108- pacmza xearupuiran. By epaa H sa H” — Gom
Texucaukaap; F sa F'—cucrema qoxycnapu. BN nyp GYIOMHHHT I0KO-
pu B myiKrachaai onTHKaBuil YKKa napaiuaen yraau Ba H onp Gow Te-
xkucankun N nykrana, H’ opka Gour TeKHCaAUKHY 3ca N HyKTana KecHG
yramu; Gynma AB = HN = H'N’ 6ynagu. HF = f — cucremanusr
o717 okyc Macoacn. MKKHHYH GOl TeKHCAHKHUHT KECHUTHII HYKTacH-
pan nyp F’ opka Qoxycra kapa6 xeraan. f° = H'F’ maccda’ opra ¢ho-
Kyc Macopaci Gyaai.

B uykrajan 4iKKaH HKKHHYH HYD 0/ 6o (JOKycAaH §¥THO, ONTHKa-
BUil cHCTeMajaH ONTHKABMIl YKKa napamen oyaud unkaau. Byuga nyp
o/ Gow TexkucankHd M HyKrana, opKa 6oumr TeKHCIHKHH 3ca M Hyk-
Tajga Kecu6 yrami. BupHHui Ba HKKHHYM HYpaap B’ HyKTana KecHuIagH.
By uyxra B nyirauuur racsupunup. demak, A’ B’ tacup A B GyioMHHHT
tacupupip. Karramuxiaapuunr Kyiingarnua AF=x', A’F'=y', FH =
= [/, F'H" = [’ Gearunacak, y Bakraa (108- pacmra K.):

A= (32.16)

8 N

I

|

5?1/’

|

B, F ly

Z ! ¢
A XN =

1083- pacm.
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109- pacm,

MyHoOCa0aT, SBHH 10K JIHH3aJap yuyH YHKapHiran HbIOTOH TeHr/Ias
Macura yxman MyHocabar XocH.I GyJaanu.

Aitrarannap 109- pacmpa ukkuta S; Ba S, MapKasnmamran chepuK
CHHAMPYBYHM CHPTJIAD CHCTEMACHJAH TALUKHJ TONIAH KaJHH JIHH3a MH<
conufa TacBHpJaHand. Bomka onTukasuii cuctema (109- pacmpa Kyp-
caruiMaran) épaMusa 6upop AB GyioMHUHT TacBHpPH GupHHUH H GO
TeKHCIHK/A XOCHI KunnHanu. By xon arap S; S, nunsa iyx 6yica, yma
epaa I, 2 Ba 8, 4 HypJaap ydypawran GYJMIIHHE aHTJaTajgd. S; Ba S,
CHPT/[a CHHHIII HATHXAacHIa HypJap S; S, IHH3aJaH myHAald YHKaaHKH,
yaap ukkuHun H’ Gomr Tekuciukpa A’B’ MaBXyM TacBHDHH XOCHJ KHs
Janu, 6yana A’B” = AB Gynanu.

109- pacMaaH HypJapHUHI ONTHKABHI CHCTeMa HYHIATH peas HyJiu-
ra Goraur OyJamaradH xoJia TacBHp sicaiuHu 108- pacvmparufexk KHIHO
amaJira oLIHpHLI MyMKHHJIHTH Keau6 uuganu. Arap HA =a, H'A’ = b
2e6 GesruiaHca, fonKa JIHH3ara KyJJaHaJural TeHIJIaMa ONTHKAaBHH .
clcTeMa yyyH XaM YpHHIH 6yJanH, SbHH

111,

T (32.17)
U xarTanamrtHpHil 3ca

b :

S (32.18)

dopmyJia 6unan uponananagu. By naparpapaa KypHO YHKHITaH ONTH-
KaBHI CHCTeMaJlapflarH HYPHHHT HyJHra TeTHUVIH KOHYHHSTIapDHH
anuK/1a6 GepyBuH acocuii KOMjanap JMH3alap CHCTEMAacH ydyH KaTTa
axaMusITra ra, YyHKH yJiap Ofatia Mypakkalb ONTHKaBHH CHCTeMasap-

HH TaWKHI KHJIaaH.
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33-§. IOnka Jmusanap cucremajapu. YekaH KaJIHHIHKIArH JHH3A

Ontukasuit cHcTeMaNlapHMAT yJapAaH yTa€TraH €pyrJIHK HypJapi
AacTacHHH TYIUIam XyCyCHATH (hOKyC Macoga/apHHHHT aGCoMIOT KHil-
MaTiapura Ky4iH japaxana GOrJauKaup. Arap OHTTa CHPT XaKHAa rair
6opca (104- pacmra x.), y Baktaa f Ba f’ (30.11) Ba (30.10) opmysanap
GullaH aHHK/IaHAJH.

Cpeprr cuapupyByn cuprauHr (30.8) TeHrjamacH

n—n n_n
7 ta 50
HH Kyiiufary KypHHHIUAAQ KaiiTa €3HII MyMKHH:
e REE ' (33.1)
b a ifé

Arap Gapua xarTamuksapHu aGcosioT  KHiMaTJapu GYHHYa omncak,
(33.1) nanm

n' n e
57 T TaT = 177 (3.2
ra sra 6ynamns. By epaa |f’ | xanua xuuuk Gyuca, |b| Ba |a| napuuHp
WYHYaINK KHYMK Oysiumy, sbHH |f'] KaHyanuk KHuuk Oynca, CHPT
€PYFIMK HYPJAPHHH IyHYalHK Ky4IH CHHIMDaJH JeraH (HKp Keauo
gnkany. [IIyHudr yuyH chepHK CHHAMPYBYH CHPTHHHT CHHAHPHLI (TYF-
PHpOFH, (oKycIam) KyIHHUHT YI4aMH cCH(paTHaa:

’
@)= o (33.3)
[71 i
KaTTanuk KaGysa KHIHHMaH.

Typnu cunaupyByn cupTiap XakHKHil Ba MaBXym QoKycsaapra ara
6ys1a ojirany yuyH CHPTHUHD CHHEHDHII KYYHHH YHHHT aGCoMOT KHilMa-
TH Gyiinua smac, Gaaxu

nr
}-/—:
KYPUHHIIAA oKL GHIAaH XHCO6ra OJHHAAH. By KaTTalHK ONTHKaBHM
CHCTEMaHHHT onmukasuti Kydu 1e6 atajiagH.
XaBsoja TypraH JiHH3anap y4yH

O =7, (33.5)

6ynapu. OnTukasuil Kyyuw JHONTPHS XHCOOHEA YiyaHagu. Bup muon-
Tpus (poxyc opanuru f' = 1 Gyaran xaBojga TypPraH JHHSAHHHT ONTH-
KaBHil KyuujHp. f/ HUHT HIIOpAacHra Kapa6 ONTHKABHIl Kyu MycOar éxu
MaH(pHH KaTTaluK OYJHIIH MyMKHH.

OntukaBuil Ky4HH JIHH3aJap CHCTEMacH E€pAaMHIa OPTTHPHUI EKH
KaMaiTHpUW MYMKHH. BuTTa onTHKaBHil yKua GHp-OHpJiapuian d Ma-
codasa xKoiamras MKKuTa lonka A, Ba b, ViHFyBUH JIHH3a/ap CHCTe-
MacuHH KypHu6 uukaiauk (110- pacm). AB Gyiom b, JnuH3ajan @ Maco-
(ana TypuOLY. YHUHT TacBHPH A, NHH3ajaH YTraHAaH CYHT, yHra HiC-
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110- pacm.

Garan b, ra Tenr Gyuran macopana xocua Gystamu. IlyHuur yuy
e —e= (33.6)
1
6y epia f,— L, nmH3aHMHT opka ¢okyc macodack.
A’B’ Taceup L, /nHMH3aHHHr OpKa TOMOHMra yHHaH d Macodana
oltnamrad L, nuH3a yayn Gyiom Gymaub xusamar gumaagu. A’B’ HHHD

L, nuusana yuman b macobama siurw A”B” TacBupu XocHIT Gyjaid.
Y Bagria

e el Lo (33.7)

6ynann. Dy epia f; — MKKHHYH JHH3AHAHC OpKa (pokyc MacodacH.
(33.6) Ba (33.7) npomanapHu Kyuwuo6

1 1 1 1 1
—a g =+ (33.8)
Hy XocHi Kuiamus. Bus aseanm d b, 6yaran XOaHH KYpHO YHKAMHS,
y BakTla d KaTTaJMKHM 9bTHGOpra osvacax Xam Gy.ialu Ba (33.8)
Jaad

&, &, uj, ik (33.9)



XocHN 6Ynanu Byaapfial TAKapy XpoMaTHK aGep-

N jnpaap. ¢
(4] < |f}]).4TuK ne6 araiinnnap JKaBHil CHCTeMara aKar MOHOXpO-

4aM MaBxKyKH, yJ1ap ont U
TYILT: YKy, s
AMara > JacTacH KeJiH6 TYWUFaHZA BYXXyAra Kelajg

A raukapy  a6enpanaaaap- yKxHary Ba YKIaH TamKapuiara
-«OHJIarw){agepPauungl)apra oyouHans. DEpUHEANApHIa ChephicEa

p¥MaTHK age nnaAg, TyHR yUap-ONTuK Az L CHETCM A s
’ ppanusiap KHpaAs, cna ETyBYH HYKTalapHHUHT TaCBH-

i GYIOMHHHP xarr yE

aTTo onTHKAaBHH Y
#HHU XocH)T xsm)xiumua xam By Kyara KenaaH. YKIan Taukapuzar adep-
< PauMsiapra acryrmarysm, TacBHPHHHT SrPUJIKIH, KOMa, MHCTOPCHS Ba

Gowkanap gy xaT OYIOMHHHL ONTHKABHH YKHa ETMaram
Hymanag)mm{)ra%lrg’cs}:;g{g ?gécpm }llgmmuﬂa BYXKYJra KeJanH. X HCOG-
Jlall, KOHCTPyKmystam Ba ONTHKABHH ac6o6/map scam GH/IaH LIYFYJI-
JIAHYBYH amanmi onrTHKaHMHr BasH(pacH a6eppalHaANapHH MaKCHMal
KaMalTHPHII HMROHHra SpHITHIAHP- Arap IIyHTa 3pHIIH/ITaH Qy.nca,
Y BaKTHa uiean onruxaguil cucreMasnap yuyH sIpaTiraH HasapHH KOH-
JANapHH OnTukapuii chcremanapiaH NapakcHan GyuMaraH Hypaap
AacTacu yrran xon yuyn xaM KyJIatl MyMKRAH Gynamu. AGeppanusiiap-
HH KaMalTHpRura Typa XU HaBard ONTHKABHH LIHUIANAPAAH sical
rau JIMH3aNapun KomGHuaupsiam Ty(aiiu SpUIIHIanN. AGeppams-
JIAPHH HYKOTHIIHHHT GomKa MyXHM YCYJIH acepuK CHpPTIapHK KyJLalt
Xucobnanwagu. Kyiiuga 6us (axar cepuk CHHIHPYBUH CHPTJIH OI-
THKABHII crcremasapia mMagKyjl OyJ/IaAHral XoAHCaJIapHH KypHO 4H-
Kamus.

1) Chepux aGeppauus. Chepux adepparHs wyHzai HYKCOHKH, OIl-
THKABHI YKnia érran HyKTafgad YHKAETraH B CHHIHDYBYH CHPTTa yKAAH
TypJu Macoganapna (spau Typau Oypuak OCTHJA) TYWAETran EPyFINK
HYDJapH wyHnail cHHaAMKH, HATHXKa/d ONTHKABHI YKHHHT GHTTA HyX-
Tacuna Tyniama onmaiinu (112- pacm). Jlunsara ONTHKABHII yKJaH aHua
Y30KJIHK/A TymaéTran nypJap, yHra sSKHHPOK yTran Hypiapra HucGa-
TaH KyuJIHPOK cumajgy. ByHHHT HaTHXKAacuja A HyKTaHHHT OHTTA Tac-
BUPH ypHura Ay Ba A,’ nap opacujia ETYBUH YEKCH3 Kyn TacBHpJapH
xocun Gyaagu. A, wykra A GyIOMHHHT ITapaKcuajl HypJapJari TacBH-

112- pacwm,
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113- pacm.

pura Ternuiy, A, HyKra sca onTHKaBHil inaH MAKCHMA Y30KIa KeTa-
€TraH HypJapJiad, SbHH YeTKH HypJiapiaH, XOCH/ GyJraHd TacBHpra Te-
THULTH. Aﬂrgp Agy Ay ooy Arly, Ay Tynnamparn mxTHEpHI HyKTaja
ONTHKABHHU YKKa NePNeH HKYJIsP X012 9KpaH yKoiIamTipcak, y Xona
yHza A GYIOMHHHT HYKTaBUIi TAaCBMPH YPHHTA, KATTAMMTH JKHXaTHAAH
Kyndarane cipepur abeppayuany XapaKkTepjoBdH Xupa JOF KYPHHALI.
Jlunzara napanen épyrnuk jactacH KeanG TymraHia XaMm HiyHra yx-
1ianl Mausapa josara Kesaxu (113- pacwm). IMapakcuan nypmaap f* opka
Gokycra HUFHIANM, YHAA ONTHKABHI YKAAH y30KNa KeTraH 4eTKi Hyp-
Jiap ONTHKABHil YKHU (Munsara sxuu) f/, Hykraga kecu6 yramu. [ Ba [,
(okyciap opachja JIHH3aHWHT GowKa Kosirad Gapua soHajlapura Ty-
mwaéTran HypJapHuHT GoKycaapu xoinamann. Yerkn f* Ba f,” Qoxycaap
opacujard macopa

o' = f — (34.1)

6ijiirana cepur abeppayus éxu opamit xonxa cgepur abeppayui Ied
atanany. JIHH3aHWHT TypJIH 30HaIApH y4yH Gyitmama chepik adepparist
3oHaap GalaHIJTHTHHHHT (QYHKIHSCH Oyaagn. Arap 30Ha OGalaHIIHTH
Gyitnua macoann i Xapdu Guian Genrunacak, y BakTaa cepHk aGep-
pauusHy /i HHHT (pyHKOHsACH cudaTnia E3uumr MyMKUH, STBHH

8s" = f(h). (34.2)
Arap GyioM YekJH Yy3okjukna Typran 6jica (112- pacw), f* Ba f

dokyc, MacodanapuHHHr alipmMacHun Guiaupysuu s’ aGeppaust ¥ pHir-
ra TacBHpJAp aGeppauHsiCHHH OJIHII MYMKHH, STBHH

8s, = a —a;, (34.3)
Gy epAa a, Ba @ — MHH3A[aH TETHULIH TacBupniapraya GyJiraH Maco-
¢pa. Os’ aGeppauusa ka6u Os), aGeppauust Xam fi HUHD (DYHKUHACH Xi-
cofmananu: ' r
8s’, = @(h). (34.4)‘

206



8s" = f(h) Ba 8s,, = @ (h) Goranmm-
Japuu  rpaduk  TacBupaawl  KaGysr
Kuupyran.,  114- pacwaa  terunuinm
Tpahuk GOFJIAHHILIAD KeJTHPHJraH.
1 3rpu un3nK OMAHIT HHFYBYH JIHMH-
3auunr cepuk abeppaumdscHHH Gepa-
AH. 2 3rpu MM3HK MYycOGaT Ba MaH(HH
JIMH3aIapAaH TalKHI Tonrall CdepiK
aGeppauusra TYFpHJIAHraH HKKH JJHH-
3aM 00peKTHB y4yH Gyuran ds’ Hu
nponanaiy.

112- Ba 113- pacmiapgan Kypu-
HHILIIYa, TYpJH (poKycaapaa éKH Tac-
BUDHHHP HyKTajJapuia HUFHIYBYH
HYpJap TypJH ypamara 3sra OyJHO,
Oynn raycmuka Ae6 aramapu (112-
pacym yuyH My, M,,. .. HyxTanap =4 wF =2 of
Gilan GerHiaHran)..

Byryn nypaap xonycunu aliiaHno
YHKMma  XoCH OyayBun aiiiaHui .
CHPTH KaycTHK CHPT Ae6 arajaun. Dy CHPT HuMja JHMH3ajdaH yTrau
GPYFJINK IHEPrHsCH TapKasaiH.

Ontukasuit YKKa f* goxycaan yTKazuiram nepueHAHKyIap TeKie-
JKjaa A; pagiycau COuMIHIN JoHpauyach Xocwl Oyuanu. Byui rjurda-
Aane cepur abeppayus 1e6 atanani.

KaGyn xunuHran Genruiapra acocal sycoam (Gurysiu) AUHGARUHE
cthepur abeppayuscu Marpuil, margud (cotyesHu) AuH3A Yayr Jca Mycoan
6ij2adu. Typaw HaB HLAaNap/aH sicanrai Mycoar Ba MaH(uil anHsanap-
HH KoMGMHauus11a6, cheprk aGeppanuscH XKyl KHUNK Oyaran Mypax-
ka0 Junzanapuu sicamw MyMKiH. Chepuk adeppauus OyloMHUHT (aKar,
onTHKaBHil KA ETyBUH HyKTanapy yuyHTHHA 3Mac, Ganki OyIOMHIHD
onTHKaBHil YKjAa éTMaran nxTHépuil 6omKa HYyKTaJapH ydyH XaM Mas-
wyn 6ynann. Jleknn Gy Xosnapja y yKia érran HyKrazapia kypunra-
UHACK aHMK, ax<pajiraH Xojia KypHHMailjH, uynku Oy epia Gowka
aleppanusiap Gupraaukia 103 Gepap.

2) AcTurMatTM3v BAa TACBMPHUHT SrpHaMri,  ACTHIMATH3M 1yHJIAN
abeppaunon HyKCOHKHM, y GyIOMHHHI YKIaH TallKapuaa €rral HyKra-
JAPHHUAT TACBHPHHHM XOCHJ KHAHIIAA BYXKyIra Keaaid. OaeMeHTap
(KyHpananr KecuMi KHYHK) TOMOLEHTPHK €PYFIHK JACTacH ONTHKaBuil
CHCTeMa YKHJAH TawKapyaa yIrauia, YHUHD HypJIapH TYPaH TeKHCAHK-
Jlapia Gup X cuuMaiiin, 6y HHHD HAaTHHKACHAA €PYFINK TYIKHHHE (POH-
THHHHT STPMJIHCH TYpPJH CHHIMDHII TeKHCIHKJIApHAa TeHr OyaMail Ko-
napu. Jlemax, GyloM HYKTaCHHHHI TYPJIH TEKHCAHK/IApAard TacBHpPH
ITYHUHIACK TYPJIH epAa Xocuwil 6yaaau. Epyrankuunr Gy naait sjaemenTap
JlacTacu acmuemamus jaacra Ae6 aTajajH. "’ -

115- pacmna acrurmaTik €pyFIHK Jacracuga pyil Gepaguran Xoau-
callap Kypcaruiarad. S — roMONeHTPHK YKIaH TauiKapHaari jacTaniun
L nvnsanan yrrannan Keiinury yaxun ppont; 00 — JuHsaHHHL OnTH-
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115- pacm.

KasHil yKi; 0’0" — nuuzapan yrran €pyranKk AacTaCHHHHT MapKasHi
HYpH. YHH dacmarune 6Gouwt Hypu 1e6 atamw KaGyJ lqmmm‘aﬂ.1 Bow
HYpAaH Ba orj'rmcasnﬁ VKJIaH yTran TeKHCIHK MepuduoHan mexucruK,
Gow HyPJaH YTYBYH Ba MEPHAHOHA/ TEKHCIHKKA NepPHeHAHKYJIAP Gy.1-
TaH TeKHCIHK 3Ca caeumman mexucauws 1e6 aranagd. AcTHrMaTHK EpYF-
JIHK JlactacH Gup HyKTara TynaaHMaigu, Gaaku TYFPH YUH3HKJN KecMa
WAKIHAATH TACBUPJIapHH GepyByd HKKH yXIAIMKKA 9Ta. Yaaprai
Gupn 6ol HypHH b; HyKTaja KecHO yTub, caruTTaj] TeKHCIHKAA éraau,
60UJK_3L:‘H oca Oow HYpHM b, HyKTaa Kecu6 yTHO, MepHAHOHAJ] TEKHC:
Juikaa éragu. Arap GyloM ueKcHanukiaa érca, y Baktaa b; Ba by HYKTa
J1ap CaruTTal Ba MepHAHOHAJ TEKHCANKIAPHUHT GOKYC X0JaTHHH ngoza-
Jaiiau. {\CTHFMaTHBM MaBxXyj OyJrasna uupeasn onTHKaBHil cuCTEMa-
Jappa GyJrani KaGH HyKTa Kypuuumiugarn Gokycaap ypHHra (oxarnt
YH3NKIap oNHMHaAH. Bepuiran 3sjeMeHTap HypJaap AacTacH y4uyH (
napaxcuaa (GoKyciaH MEepHAHOHAT (poKycraua GyJaraH X, Ba carural
dokycraya GyJiran x, Macodanap HypHHHI @ GuyaH GesrHJIaHTaH CHC-
Tenara KHpIHLI Oypuaru (Kypuw MaigoHn Gypyar#) HHHD QYHKIHACH
XHcoOGmanant, sbuii:

Xm == (P,” (w)’ ]
;= 9, (@)

Acturmatusy yudoBH GHpJAHCH yuyH actirmatHk (apg Je0 ara-
JIyBYH

(34.5)

0=x —% ‘ (34.6)
KaTTaNHK OJTHHALH .

— e

1 By TepMHH ONTHKaBHil CHCTEMaNMHE KHPHII KOpauHFH (THpKUIIH) HHHD ypra-
cujall yTaéTrad HypHH Gearnjawja Xasm HUATHAaAH;  JexHH Oy HKKaja TyuwyHYa
MYTVIAKO GOMIKA-GOIKA (usukaBuit MapHOTA Irajup.
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116- pacm.

(34.5) GornanmuHu rpapux TacBHpJam KalGyJ KHJTHHT aH. Iéynua
TOpH3OHTAN YK 6yituya, X, Ba X, KarTajluK/Jap, BepTHKana yK Oyiuua
W — Oypuax KyHHIanH. . ]

TacBUpHUHT 9HT AXIUH «HYKTaCH» GYIOM HYKTACHHHHI 3HT KHUHK
COYHJIMII IOMpAYacura sra GyJinG TacBUpPJIAHTaH HYKTacH >;Hco6ngua;m.
Y MepuiuoHas Ba carHTTA] TacBHpJap Opacuia Koijamran Gyuaamu,
(QoKyc yuyH 5ca MepHAMOHAT Ba carWTTal (DOKycJHap OpacH OJHHAJA.
By nygranap tynnamu mepumuonan TacBupiap (hoKycaap) Ba CaPHTTA
TacBupusap (poxycsap) cupriapu €KH MepHAHOHAJ Ba CarHTTaJl CHPTJIAD
opacujaru GHpop ypTa CUPTHH XOCHJ KHIaau. By ypra cupT TacBupJap
CHPTH XucoO/iaHanu. ¥ siccH Gysamaiiju, sybHH OyIOMJIap TaCBHPH 3TpH
CHPTAA Kofiyiamanu. TacBHp SrPHJIMIHHHHT YJIYOBH CH()ATHAA TACBHp-
HHHT ypTava srpujurd ge6 aranyByl

Xm =} X5

6r =73 (34'7)

SIDHM HHEMHIH KaGyJl KHJIMHTAH,

3) Koma AGeppauussunr Oy Typn OCyIOMHHHT ONTHKABHil yKuar
TamKapuja €TraH HyKTajapu yYyyH KEeHI HypJap jacracd €paamuia
TacBHP XOCHJ KHIMIIAA BYXKYyAra KeJaaau
(116- pacm). By Xonma umkum KopauuFujaan
ONTHKABHil YKJaH aHya Hapupa yTaérrau
épyruk nmacracu (35- § ra k. ) onTuxasmit
YKKa sIKuH YTaTran pyFIuK jactachra Ka-
paraHjia ONTHKABHI YKAAH aHYa y30KJjall-
ran Tacsupuu Gepagu. By wmacodaHuHr VK-
JlaH Y3OKJIHIH KaHya KaTra GyJjca, TerHul-
au €PYFINK jacTacd GepaéTran AOF IHyH-
YalHK KeHr Gyuapu. TacBup onTuKaBuil
YKIaH y30K/IHK opra GOPHILH OMIaH pamuyc-
Jlapi opra Gopaiuran JOHPadapHUHT Y3/IyK-
cus Tyniaamufan nGopar 6yaanu (117- pacwm).
Pacmpa A, Hykta onTHKaBuMHl VK sKHHNJIA-
TH YHKHI KOpAauYMFHAAH YTa@TraH EpyrIHK
JacTacura TErHHLIM. YJIUOBH KaTTanamue
Gopaérran foHpanap ONTHKaBHUil yKuaH Gop- far-
ral capy y3oKJjaumaérral YHKHI KOpauyHFu- 117- pacy.
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118- pacm. .

Adi yTAeTraln pacrasap Xxucobura xocua Gyuaérran TacBHpJapra
MOC Kenamu. Ymyman onranpa A’ wyxrawuer ypuura o = 60° oun
JIL Oypuarira sra GyJiram Komyc KYPHHMIIKMAATH TacBHD XOCHJ
Gynam‘i Ba YHHHI KYPUHMINH KOMETa AYMHHH 3CHaTai, WIYHIAH KO-
M2 1e0  aTam Keand YHKKaH.

- 4) {l“CTOP_CHﬂ- AGeppanusiHunr Gy TypH my OHJIaH XapakTepJana-
AnKH, OyH/a OyIOM TaCBHPHHMHT KaTTaJlall A KYpuIn MaiifonH Gyiinia
Gup x;1n’§§rm\1aﬁmr{. TacBup siccu Ba TacBHp TEKHCJIMTHAATH YN3HKJIAP
KECKMH OyJIHIIN MYMKUH, JEKHH KaTTaJamuWHHHAT GHp Xua GyJmac-
JHCH TYQaiin 4YH3UKJIapHHHT Srpuiannmura oaud kegagu. Hlynunr
HaTHIKACHAQ, MacajaH, TYFpH TYpPTOypuYak/JH TYPHHHL TaCBLPH 3TPH
YH3HKJIH TYP waxaujga OyJaagyu. Arap karraiawim ONTHKaBHil yKAaam
y3oKJaurim Guaan opra Gopea, y BaKTAa TYFpH TYPTOYypUaKau TV PHHHD
(118- a pacm) TacBHpH «ECTHKCHMOH» KYpunura Keaanu (118- 6 pacw).
Arap onTrKaBHil YKJaH y3oKJairan capu KarTajalni Kamaiiins 6opea,
y BaKTAa TacBHUp «Goukacumon» (118- ¢ pacm) maxara xejani.

Bapua oxopuga kypcarnaran aGeppauusiapHi TYFpHIaUl ydyH
TYPJIH HAB/IH MIMLIIaNapaan sicanral HUFyBYH Ba COYYBYH JUH3AIaPHHNIT
KomOuHauuscuaan - gpoiinananunann: Onarna Gapua alGeppauusiiapHi
| ryanK #yKotu6: Gyamaiinu. Jlekun Gapu Gup yJapHH LIYHYALHK KyuJd
KaMafiTHpUIaAnK, XaTTO ONTHKABHIl cucTeMastap (0GBEKTHBIAD) HUHT
| JeIUMKJApH JKyjla KaTta Gyaranja Ba KypHuI MaliIOHHHHUHT KarTa Oyp-
|HaKJapuia XaMm avajija Oyiomaap TacBHPHHH HYKCOHCH3 XOCHJ KHIHII
'mymins 6yaanu. lynnait xoira KeaTHpuaran oGLeKTHBIAD aHacmiue-
mamaap 1e0 arajgaii.

5) Cunycaap konyHupan uerra unkum., Cdepnxk — CHHAUPYBUH
CHPTJIADP CHCTEMACHIaH TAIIKHJ TONraH ONTHKABHIl CHCTeMajapaa Kydr
KYLIMa TEKUCJIHKIAP MaBXKYTL 6yaH06, yaap XaTTo mapaxkcuan 6 yanaraun
nypaapia Xam aGeppaliscus TacBHpianaad. By TeKHCaMKAap yuyu
cHHYC/1AD KONJAcH YPHHIM Oyniaju, sibHH

Yalty SIN Uy == Yany SIN Uy, (34.8)

Gy epAa yi Ba Yy — OyIOM Ba YHMHI TaCBUPHHNHT KaTTallKJapH, n; Ba
n, — OyloM Ba TacBHp TypraH (pasomaru MyXHTHHHT CHHANDHII Kyp-
CATKMYJIApH; &, Ba U, OylOM Ba TacBHpP TOMOMIJA €TTdH:alepatypasuii
Gypuaxaap (119- pacwm).
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119- pacm.

(34.8) wapt anyiaHTH3MJIKK 1apTH, SbHH Oy3H/IMAaraH TaCBHP OJIHLI
mapTa ae6 aranamd.

AGeppaunscu TyFpu/IaHMaraH CHCTeMajapja CHHyC/Iap KOHAAcHra
Oyiicynuman werra unkHu 103 Gepaju, Gy XaMm TacBHPJIapHHAT ?Yi""'
aumura onu6 xenany. lynunr yuys 1—4 nyHKTIapAa TYXTamHG JTHI=
rai aGeppauusiiapau ifyKorumpa (34.8) mwapTHHHT KaHOATIAHTHPH=
JIHHATA an6aTTa dPUIIHI JIO3UM.

6) Xpovaruk adeppauus, IOgopuna xypeatné yruaran a6eppanusi-
Jiap ONTHKABHIl CHCTEMajapHH XaTTO MOHOXPOMATHK EpYFIHK GHJIaH
€puTuarania Xam MaBkyn Gynmamu. Arap cucTeMa MOHOXPOMAaTHK Gyu-
Marad épyrauk Guian épuruiaérrad Gyica, y BakTia aGeppalHsHHHT
SINTH TYpH—XpOMaTuK aGeppauus By:KyAra kejland. By Typ aGeppanus
EPYRINK JCNepCHsicH xucobura maiifo Gyiamd. CHEKTPHHHD TypJil
KICMIADHAATH HYpJIap Y4YyH CHHAMPHII KYPCATKHYHHHHT GHDP XHJ
Gysmaciaurn tydaitnin GyleM TACBHPJADHHHHT Ba TypJH pAaHIJIapra
TETHIWIH (JOKYCHAPHHHT SrajJiarad ypuHJIapH Y3ap0 yCTMa-yCeT Tyui-
Maiin. 120- pacMpaa xpomaTHK aGeppauHsiHHHT BYXKYAra KeJHM CXe-
MacH Kypcariuirad. JIuH3a CHeKTPHHHT KHCKAa TYJIKHHIH (GHHAadma
HypJap) Kuemu yuys A’ mykraga Tacsup Gepamu. A’ Hykrana sca —
Y3YH TYIKHHIA (KH3WI Hyp/ap) KHCMHNa TerHulIH TACBHDHH Gepaj.
A’ Ba A" uyKranap opanMrHja CEKTPHHHT ODANHK KHCMIAPHTA Te-
THIIIH TacBUpJIAp €ranu. Bynuur martmkacuna A HyKTaHHHT TacBHPH
éitn Ba Oysaran Gymamu.

OnTHKaBHil CHCTEMAHHHT XPOMATHK aGeppalHsACHHH HYKOTHII YayH,
CHCTEMAHH aXPOMATH3AUHSIAITHPUIAAH, SIBHH TYPJIH AHCIEPCHSTA 3ra
Gy/irad TypJlM WHmAnapiaH sicanrad Typad (HHPYBUH Ba COUYBYH)

/7 =
= ,/, \ ,
/ h 4 7 g
\“. ’l’ 5 :
- 120- pacwt.
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JIHH3a/1apDHH MaxCye TaHJaw HyiH GHIaH CIEeKTPHHHT TypJH KHCMJIa-
pHra TErHUIH QOKyCaap pa GOl TEKUCJHK/JIADHHHT YCTMA-YCT TyIIH-
LHra SPHILHIaNH, BHpOK crexTpHHHT 6apya KHCMH yuyH GOKYCTAPHAHD
TYJHK YCTMA-yCT TYIIHIIHIa SPHINKIT MyMKHH SMac. IIIyHuHT yuyH K-
MHHYA CNEKTPAArH HKKHTA TYJIKHH Y3YHJHLH y4yH (hoKycaap Ba Goir
TEKHCJHKIIADHUHT YCTMa-YCT TYIIHILIMK [WAapPTH Kyiunanu. (31. 4) TeHr-
JaMaHH  JupepeHnHamIam HyaH GHIaH CHHAMPUII KYpPCATKHYHHHHL
ysrapuuwnra Kapa6 (oKyC OpajHFHHHHI y3rapuin KaTTaJUCHHH, SBHH
df’ dn

== (34.9)
HH XOCHJI KHJIHII MYMKHH. AXpoMmaTH3alus/Iam
YYYH ojaTAa HHFYyBYH Ba COYYBYH JIHH3aJap
CHCTEMAcH OMMHHO (121- pacm), yJapHHHT GHp-
GMp/IapMHH KaHaja GOanb3aMH €KxH GOmKa
€IMMJIOBYH MOAja €pAaMuia ENHMTHPHAALH.
JIunsanapHuHr OyHpall KoOMOHHALHSICH YYyH
YJIaDHHHT ONTHKABUH KyuJapd afiUTHB KyIIH-

121- pacm. Jaju 1e6 Xucobaam MyMKHH, I'bHH
1 1 1
et (34.10)
f f1 fa

6y epia ['—JHH3aNap CHCTEMAaCHHUHT (okyc Macopacu f[ Ba fp—CcHC-
TeMa KOMIOHEHTANapUHUHT (oKyc MacohanapH.

ByHpaii cHCcTeMa axpOMaTH3aN s I THPHITAH Gy THIIH yayH, YHHHD
ONTHKABHH Ky4H TYIIAETraH EPYFIMKHUHT CIEKTPAN TaPKHOHHH yarap-
tupranja fiBa f» Qokyc mMacohanapunuur yarapumura GorauK GyaMac-
JIITH Kepak. By xoua

a(7)=o (34.11)

WAPTHUHT GaXKApH/IIIA KepakJHrHHH anrjatamu. (34.11) ra Tl,— HHHD

(34.10) marn xuilMarirn KYiiuG:
a4
Dl al Sl (34.12)
/12 f22 .

uH XocHn Kunamus. Arap Oysunr Xap Oup Xamumunr ypuura, (34.9)

(opMysia GYin4a yJapHHHI H(pOJACHHH KyHcak:

Pt s (34.13)
f| ("1'“ 1) fo (ng—1) .

o

ra osra GyJjamu3.

AMaa CHHAMPHII KYpCcaTKUY/Iap HHEHT AuddepeHnnaiapy ypHHra
CIeKTPHHHT SHI ONTUMaJ TaHJIaHTaH YH3HKJIApH YYyH TErHINIH 6y/raH
yek/IH KHiiMaT/iapH afinpmacu onunanu. Bynjail ynsnkIap cadaTuaa: 1)

BOJOPOJ aTOMHHHHT A=4861 A KYK UH3HFH OJIHHAZAH (Oy uH3uK F GHiaH,
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CHHIHDHW K{PCATKHYH fip OHaH GenruaHaH); 2) BOAOPOA aTOMHHHHT
o - s P

C xusun uusurn (A = 6563 A, cungupHi KypcaTKHIH ne); 3) :*?IP“::

CapHK YHSHFHHHHI JyGJeTH (TYJKMH y3YHJHFHHHHT ypTdda KHHMAT

o -
A = 5893 A, cunmupam kjpcarkuun np). Y BaKTia (34.13) OTeHggx{l;i[
HHAT uan €KH YT KHCMUJA CHEIMPHUI KYPCATKHUH HIITHPOK
KaTTAIHK yuyH Ky#ngard HpoaHH &3uul MyMKHH:

L Bele (34.14)
v np—1’
6y epxa ng, ng, n,—F, C, D unsngiap yuyi CHHJHPHII KYpcat-

KH4J1apH, L s UIHMAHAHT HHCOWI AucrepcHscH e6  aTajysdi Kat-

i

TanuK. Mewvax, (34.13) uuar Ypuura

S | (34.15)
Vify Vafy
EKn
vifi=—"afy (3f1.15')

ra sra Gyuanus. AXpoMaTuzauusianm wapTH XHCo0MaHran Oy TeHriama
Ilemysant menzranacu ned atajagd. MycGar Ba MaH(pHi JHH3aaapaaH
TalKHI TONTaH axpoMartH3auusiamTHP HIrad CHCTeMaHH ayposam ne6
araiiunap. Axpomariapaa ogatia, cpepuk aGeppaniisi Xam Gaprapag
KHIHHTan OyJianm.

35-§. Epyrami pacranapusn uerapasaur Jinagparmanap

Onruxasuit cucremanapgan yraérran épyriuK Aactanapu yerapa-
nauran Gyvianu. Karop xomnapza yaapuu auapparvanap Guian Maxcye
uerapanatajii. Yjap & TacBup épuTHATaHJIMPHHH (anepTypaBuii gua- *
(parma), € TacBHp KaTTAaMHMCHHA (KYpHLI MailIOHK AHAa(parMacH) yarap-
THPHLI HMKOHHHU Gepaj. Bupunuu Typ puapparmMaiapHi, sibHH amne-
patypasuii inaparmanapuu, wyHHHIAEK, Kopa4ur 1e6 Xam ataiitunap.
CucremMaHIBr KHPHII BA YHKHII KOPAYHFH GyJ1ai. Arap ONTHKaBHi CHC-
TeMa OHTTA IOMKA JIHH3ajan uGopat 6yiica, y BAKTAA KHPHI KOPAYHFH
JIIH3A JurdamIapu Ounan anukianany (122- pacm). By epaa A épyrank
MaHOaH JIHH3ara 2u oumnm Gypuarura sra GyJIraH épyriHK HypJapu
KOHYCHHU 1000panu. By 2u Gypuak aneprypasnii knpum Gypuarn éxu
cHcTeMa THPKHIIM Je6 arana-
ou. [ nUH3aHHHT KECHM 103H L
ywby XoiJa  anepTypasuii
auapparma €xu Kupu Kopa-

quFy GYauG Xucobaamanu. Jle- Z
KHH GPYRINK  JlactafapiHu —_ :
yerapasau JIMH3AHHAT O/

éku opKa ToMOHHra KVHimi-
rai Maxcyc Auadparmaiaap 122- pacw,
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/) épramuia amanara owypusa-
H ni. 123- paempa D anepry-
| paBHii auapparma JIMH3aHHHT
J OpKa TOMOHHAA TYypraH -XoI
TacBupJanrad. by Xompa nua-
¢dparmanapman  Ka#cn  6upH
(nuagparma €KM JIHMH3a onpa-
BAaCH) JIMH3aHUHT KHPHII KOpa-
YHFH ~ OYJMIUMHA  aHHKJal
yuyH D puadparmanuHr L
JIMH3aJard TacBHPHHH  scao,
6ypuaknapiaH KaHcH GHpH,
) S'BHYU JIHH3a OIpaBacura TasH-

123- pacw, ran (uerapanasran) Gypuak,
; ; éku D pauacparma TacBHpHra
TasiHraH 6ypuak Kartra 6y I HEH TeKIHPHO KypHw Josum. By D’
TacBHp GEDHJITAH XON yuyn MaBXyM xucoGnanagu. Iy xuadparma-
ra TasHran 2u’ Oypuak .nunsa onpaBachra TasiHraH X GypyakgaH
knuuk. [levax, D" Xakukuii Tancup KypcaryBuH jnajparma XxHcobaa-
HajH, UyHKH y HypJiap HacTacHHH KyWIHPOK uerapamaiii.

Arap onTHKaBHII cHCTEMaNa IMH3ANAp Ky GYJIHG Ba EPYFIIHK AacTa-
JIaDUHA YErapanoBun 6OmIKa THPKHILIAD MaBxkKyj 6ysca, GyJapaa
KaHcH OMpH yuyH OyTyH ONTHKAaBHI cHCTeMa BYXyAra KeJaTHpaéTrat
TaCBUP IHT KHUMK AHaMeTpra sra Gyuca, yma Janadparma aneprypaBnil
nnadparma 6yaanm.

Xynanu WyHra yXmam 4HiHi KOpPauHFH TYyLIYHYacH KHPHTHJIaLH.
Yukuue xopaturu Ae6, Muuiatuaadtran puadparMaHHEr EKH KHPHUI
KOpAYHFHHHHT, ONTHKABHH CHCTEMaHHHI YHJAH KEHHHTH Typrai KHCM-
Jlapu Gepaérran TacBupura atitunanp. Onrukapuit yKua Tran TacBHpP
HYKTaCHAAH YHKHII KOPAYHFHHHHI Yeiapuraya- yTkasuiaran Oypyax
cucmestarure npoekyussaue Gypuaen éxu anepmypasutl wukuw Gypuasu
ae6 arananu. ; )

124- pacmAa auadparmann ONTHKABHI CHCTEMa Ba Iy CHCTeMaHHHI
0JI1 Ba OpKa KHCMJIapH XOCHJ KHJIaéTraH Aua(parmMa TacBHDH KeJTH-
puara. D’ TacBUp — KHUpHur KopauurH, D” TaCBHp 3Ca uuMKHLI KOpa-
ynry xucoGaanann; A Ba A’—man6a Ba YHHHT YKAard TacBupl; 2u Ba
Qu/—anepTypaBHi, KHpHII Ba YHKHm Gypuak/apn.

p’ 2 ‘9//
I |
] =
2u IR e 7 7’ 4 - ’
@ T 4 ' , //;/\ o V“
A =k ~— 7 U ;;\\\ /
: T ===\y v/ T
| 7] ? | >

124- pacm, \
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125- pacm.

‘Ouan épyrank Hypsaapu ¥pacrachui uerapajialuiHHHT TaCBHPHHHT
Kypiuum yuyamu Exn Gowrkada afiTranjga, Kypuin MaiJIoHH KaTTalauri
Grytan GOFVIMK GyJiran GouiKa TyPHHH KypuG unKamus. Kypuut mattdoHu
J1e0, OnTHKaBMil CHCTeMa OpKaaH OYIOMHHHI HYKTaJdpH Cesuiapcus
sauramTHPUITAH XOJfa Ky3aTHJIauraH SHI' KarTa yJ9amMHra afiTi-
nanu. Kypuur MaliJoHn KaTTaJHCHHH YerapajoBYd puaparmanap Ky-
phumr maitaon anadgparvansapu ge6 atamapuiap. OHT OLAMI XOaAa Ky-
pHLI MalOHH TYFPMAAH-TYFPH GYIOMHHHI Y3HAA EKH YHHHT TAaCBHUPH
Xoilaaran TeKHCIMKA €Trad GyuHmyE MyMKHH. JIEKHH KYpHII Maii-
JoHH Auapparmanapy KynHHYA ONTHKABHH CHCTEMaHHHT HYHAA ETrai
Oynann. Kypuur maigonn auapparMacuiy TOOHI y4yH ONTHKaBHIL CHe-
TeMaHuur guadparmanap Ba 6yloMaaH OJAHHAA TypraH KHCMH Oepran
Gapua pnapparmanap TacBHpH sicanag. G auadparmaHuer D KHpHuI
KOpauury Mapkasujaan 2 @ SHr KHYHK GypYak OCTHAA KYyPHHAETraH Tac-
Bup (125- pacm) Ky prim Maiifonu anapparmacu ae6 atanaan. 2 © Oypyak
Kypuw Gypuaru ne6 arananu. Kypuin Maiffonu auapparMacHiu TacBup
TOMOH/IAH Xam sicamr MyMKuH. By G” TacBup Gyuagu, D” sca 4yuKHII KO-
paurrHiH Guigupamn. 2 o Gypuak maceupaail 6ypuaeu neb aramanu.
Kypuur maiiionn guadparMaCHHEHT YPHH GYIOMHHHI ONTHKABHIL CHC-
TeMajiard  OpajuK TACBHDJIADHHHHT GHPOPTACH OHJIAH yCTMA-ycT
TYIIAJH.

36-§. OnTuka acGodaapu

MexanukaBui Moc/laMaap épaamMuiia MabayM X0IaTAa ypHATHAral
JHH3aJ1ap, NpH3MaJsap, Kysry/aap Ba GomKanapfaH TauKH/ TONFaH on-
THKaBUIl CHCTeManap onTuka ac6o6iapu XHcoGnaHamu. Amanuit onTi-
KaHuHD y K1 Gy MacananapHHH Xal KHJIHUL yYyH KY/TaHHIaiHran xKy-
Ja KyI COHJIH TypJsiu Xui1 ac6o6napu Gop. Bus 6y epaa acocan TacBup
XOCH/ KHIHITa MyJoKaliauran ac6o6napuu Ba OupuHYM HaBOaTAa
MHKDOCKOMN Ba TeJIECKON (KypHuI TpyGack)HH KypuO umkamus. Epye-
uKgnEr 60WKa XM XYCYCHSTJIapHTa acoC/laHraH onTHKa acGobmapu
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126- paca.

STHILTH Gyaumaapaa 6aéH KuiauHand. Macana, HHTeP‘PePOM e
22 Au(QpaKiuHoH nanxapanap II 606za Gaén kuauHra sAH: -
I/Ixxanauacéoﬁ—mnxpocxon Ba TEJECKONJIApHHUHT O0GBEKTHB B4 a
asipaaph Gyaand. OObeKTHB abeppauusiapy sxmua6 TyFpuIal B B2
GyloMra KapaTh6 KyHHIraH JHH3akaH HOopat. Y onrukaBHil 4 6%

an i /
Kann Kapanajura GyIOMHHAT XaKMKEH TacBHDHHH XOCHI K qura?

azp

pumn yuyH myukannanrad. OKyasp Xam aGeppauusra TyEpBIL oM™
JIHH3ajlad €KH JIMH3aNap cucTeMacuian Hoopar GyJajd. Oxyaap 0y rd
HHHD 00BEKTHB OPKaJIH XOCH/I KUJIHHTAH TaCBHPHHH xarrajaw™P 16)"’”'
MyJKa/lIaHraH. Arap sapyp GyJIraH KaTTaJlaTHpHul v rarie opat
Maca (10—20 mapra 6yJca) Ba KaTTalamraH TacBUpY i Kegﬂz
6yaraH GyIoM Ky3aTyBYHIa 6EBOCHTA SIKHH TypraH 6yJ f ﬂ(ﬂ‘{
Basu(aCHHHU GaxcapyBYH OHPTHHA OKYJSD GHJIaH 4 | !cﬂﬂ
1) Jlyna. JlynaHuHT HIIJIAUIHHA 126- pacmuan °

¥

OHr coijia KYpHHHIIAATH Jyna KHCKA QOKyCIH HuFy
paraup. Jlyna Basupacunu GaxapyBun b junza op
AB 0GyioM JiH3a Ba YHHHT F (POXaJI TEKHCIHIH opatl
Hypsiap /uH3ajan yTranjaH KeHHH KaTTalamrad !
pagn. Yuu E xy3 A’B’ TeKHCIHKIA Kypaku.

AB 6yiom amanga F (okan TeKHCIHKIA ETapn. /
KucanrH Ounan F doxas TeKHCAHK OPaCHAArH Macop
macak, y Baktia ABC sa A’B'C’ yu6ypuaxnapuu:

AB _d
“AB - i

il

KeqG YHKaIH. %%—:U — JynaH

d — nopMasl KY3HHHT SHI AXIIH KY[
Ilemak, JyOaHHAr KaTTaJalITHPHLIHE

U=

|
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H(OJANaH TOMHm MYMKUH. [ —
KaTTajluK Jqyna yuys ~1,2—5 cat
Gymanu. [lemak, aymanap 20
Mapraraya karrasamrtapuG Gepa
Olap  sKaW. Jlymawusr KaTTa-
JAWTHDHIIN KarTajawnm  Aapa-
XKaACHHY KypcaryBun coH Ou/aH
?em“ﬁaﬂalm, Macanal, 20 X —
HHTHPMa MapTa KaTTaJlamTHpHIL-
HH Ounpupapy,
' MKpockon, Kyga Maiina
Oyiomnapyy (MEKpOGYIOMTApHH)
23’”’;:‘” YAYH opnuii myna éppamu
KymI:; SPHIKG  GyaMaligHran
pax. | Karranamrupmmnap  xe-

- OY Makcanum amanra omu-
p“lll yqy

Tay 1 anya wypakka6 6ya-
Byn o UKaBUi crctema  Kepak. Eci
MHKpooeq - CTeMa  BaguacHHH - paci.

CKory Gaxapanu

' i - pacmaa

- mqpocxonﬂulx){r}lnpmuunnan onTHKaBHil cxemacﬁn 1%7[.- pxgu‘c f{la
@ocx?; Paray, [, KHCKa (JOKyCaH JIHHSA oé}:emx/xlnb 6(;,111(1) iy acha

o jraiH. )
Huyp o ! Mikgg ocq OKyJIsip Basu(acHHH YTaHL

Ny ll. lOI{ma’ YHHHT OJ [ CpOI(yC MaCO(paCHH}laH 0‘11111031”1'13[) 4 K‘m“i
H. 0 HEK' 4
“)"uml N YHUHr HaTHKaAcHAA 6 THB 690 HHAT XaKH

. O6bexTHB Gepaju-
Payg anamrupuaran A’B’ tacBupuHH Gepajd p
aTTaJIa[uTHpnm; ,

' oL (36.3)
5§ o=~ AB
Jla

— ofbex-
‘Bg;l:: ' Oy epya f1 — obbexTupHuur 014 (GOKyC Macopac, %{ 036“7‘ -
o TacBupray, Gyaran  macoga, y amanja OGbEKTHBIA y lpw
r © n:}a(bol‘ycﬂl‘aqa Oyaran Macogara TeHr. MHKP%C};‘;; Oé(g’g}‘gfy‘l*;;;ﬂ
Codacy A HH TaK
7 WYHYaNIUK KHYUKKH, A

|| | Prava 6Yr 6 ommi MYMKHH. A  KarTanmng
aH Macogara TeHr A€ "
B By Kya1sip TyTHCg TypYBUH MHKPOCKOM TPYGAaCHHHHT }gsymm
\ CHading, Vi MuKpockon TyOycH Ae0 araiinmiap. Oxopuna

) ) bopmynanan
!

\ A'B = ABF- (36.4)
| ] u :
| \ L, OKyJsip nyma pasupacuun Y1a6, karranauwran A’B’
I Jepanu, L, OKYJISIDHHHI KaTTaJIALITHPHILH
I‘ ‘ 14"3" - 2_5_ 36.5)
i Va=7F =T, (
|

— okyasipuunr L, onf Qokye Macodack. (36.5)
|
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A'B" = A'B %5 (36.6)
Gynaan. Mukpockonsuur U TYJIMK KaTTanatmiTHpHHIN /:B” HUCOAT CH-
¢atuna anugianagu. IOxopuna Tonuaran (36.4) Ba (36.5) udonanap-

Jar MHKPOCKOMHMHT U kaTTamamTHpuimm yuyn Kyiupark ugopara sra
65 1aMi3:

. AIIB” . A‘
U=Z5 =% . (36.7)

Lilynaait KHIUG, MHKPOCKON TyGYCHHUHE Y3YHNHCH KaHua KaTTa, 00b-
eKTHB Ba OKYJISIPHHHT (hoKyc MacoacH KaHYa KHUHK GYJica, MUKPOCKOI- -
HHUHT KaTTANTalTHPHINH WIYHYAJIHK KaTTa Gyaans. OnrtakaBHil MHKpPO-
CKONHHHT KarramamTupumy 2000 rava eragy.

MUKPOCKONIADHHHT OGHEKTHBIAPH JIHH3AJapPHUHT MyPaKKa0 CHC-
TeMacH XHCOO1aHNb, yapaa KeHr épyrInK Jacrajgapuan (oiiganas it
Tyaiiain By)KyAra Kenaguran aGeppauusiiap iykoruaran oyaanu. Mly-
HH TABKU1A0 YTHIL KePaKKH, MHKPOCKOT (akar MaBXyM TacsHp Gepuo
KO/Mail, OankH XakuKHil TacBHD Xam Gepaiu. BYHHHI yuyH OKYJsp-
HUHT F, 00171 (poxycH oGbekTHB Gepran A’B’ TacBupaai 10KopuIa Typa-
JMrai KManG oKy 1sipHH GHP 03 IOKOPHTa ey pum etapau 6yai. Ly BaKT-
1a oKyJisip GepraH TacBHp OGHEKTHBIAH MacTHa 3Mac, GalkH YHAAH I0KO-
puaa Ba Xaxuguili 6ymaan. A’B’ mam okyusipraua Gyarad Maco(auit
yarapTHpuo, XoxXHwra Kapa6 XakHKHI TacBHp KaTTAJIUTHHH y3rapTil-
it MyMKHH. OpaqiKHIl XKyJa XaM Karra KHAnG osuur MyMKHH. M-
POCKONHHUHT Oyuaail Hur cxemaci
MHKPOIpOeKuHsiga Ba MHKPO(O-
torpadusiza  KyJunamuiagd. 128-
pacmpa CCCPHuHr onTHKaBHil
ca”oaTnjaa TaiépaaHaguram 3amo-
HaBHH MHKpPOCKOM/apAaH OHpH-
HUHT TamKH KyPHHHUIM KeaTH-
PHJITAH.

3) Teaeckon. MHKpOCKOI SIKHI
Typras yja KH4uk OyloMmiapHH
KaTTaJamTHpUI  y4YyH HUIAaTH-
nany. JIeKuH MHKDPOCKON Y30K-
Jary OyioMJIapHH Ky3aTHII YYyH
sipamaiinn. By Xosza racBup ¢o-
Kyc OHJIAH HKKHJIaHTaH (OKyC
opanuruga xocua Gy.uagm. [ly-
HUHT YUyH Y XKyHa XaMm Kuupait-
tupraral  6ysiagu. Iy Guiax
Oupra OOBEKTHBHHHI (OKYC Ma-
copacH KaHYalTHK KHCKa Oyuica,
il % 6y KHupaiiMin [myHYaIHK Ky4JiH
128- pacm. 6ynanu.
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129- pacm.

Bymjan y3oxnari GyioMIapHi KysaTHil yuyH iiozy Gopuua ¥aria
(oxyc macopacura sra GyaraH 0OBEKTHB/IAP HIIJIATHAHIIN J03 g}
Kenno yngapn. OxyJaspra Keiarania, yHra ojarjiard TacBHpHH
Jlapakana KaTTanalTHPHIN TauabuiaH Oomka GHPOD Maxcy
KyHuaMaigm, .

IOKopuna afituaraniapian y3oxJairad O0BeKTIapis K

i

YuyH HutaTHiaajgurad ac6oo (Te‘necxon)u'mlr ONTHKABLH CX€
y3yH (oKyciaH 06beKTHB Ba L, OKYJ/ISIPHH ¥3 HUHTA OJAHLUIH KEP
pacm). OOBeKTHB Y3HHHHI HKKHHYM (JOKaJ TEKHCIAHTHHIHD
y3ogaarun AB GyloMHHHT (pacMaa KypcaTHayarad) XaKHguii 1y
rau A’B’ tacsupunu Gepaau. Byiom KarTa Macopaaa 6yarars T
VHMHT Xap OGup HyKracH oOBeKTHBra aMaJja [apa/iie’ HypJaar
CHHH 1060paju. A xappuap GuaaH GyIOMHHHP A yeTHAaH KeTae
Xapguiap 6us1an B yetnaan KeqaéTran HypJap GejruiasraH. O
VKKa napassien nypsap OylOMHHHT ONTHKaBuii Vxaa €raianrax
KHCMU/IaH KeJajn. ByIOMHHHT YeTKH HyKTajapliiaH Kelagérras
@ Oypuak Xocua Kuaanu. Jlemak, OyioM 00beKTHB MapKasiia:
OGypuak ocruia xypuHaan. By Oypyak KaTrajauri amaiia
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h
ra Tenr Gynazi, Gy epia [, — OOBLEKTHBHHHP HKKHHUN (OKVE Maco-
(acu. L, okynsip A”B” maBxym TacBnpun Gepaiu. By Gep O
Jia OM3HM YHMHD ©' Gypyak KaTTaJuri KH3HKTHpajm. “u
PHHHLDIG, Y TakpuOaH:

o A
Ia

ra Teur, Oy epla f,— OKYJSPHHHT GHPHHYH (POKYC Macodaci.

ckon Oepajuran Oypuak KaTTaJalUTHPHLLI:




ra TeHr GyJsaji, SbHH Yy OGBEKTHBHHHT (OKYE Maco(haCHHH OKYJISIPHHHD
(oxyc nacopacura HUCOATH GHIAH YJYaHaIH.

IlemaK, TeJeCKOMHHHT KaTTaJlalITHPHIIH YHUHP OGBEKTHBHHHHT ()0~
Kyc Macoacy KaTTanaunii6 Ba OKyJIspHUHT QOKYC MacohacH KHUHKJId-
m{xé GopraH capu opra Gopazu. 129- pacmaa TACBHPJAHTAH TeJIECKOI
(kypHm TPyGacH) TYHKapHJIraH TacBHp Gepafd. Arap TYFpH TacBHP
oz 3apyp 6yiica, y BaKT/ia Te/IeCKONAa 00BEKTHB Ba OKyJIsipAAH 6ol
Ka arfapud OepyBYH cHcTeMa GyJIHIIA Kepak. By cucrema JiMH3aMM EKH
npusMaii (CHHOK/IIapAa) GYJIHIIE MyMKHH.

Teneckonnap acrponomusiza Kyéw, Off, 1onmysuaap, TyMaH/IHK/Iap
Ba 0OWIKA OOBEKTJIADHH Ky3aTHIl ydyH; XapOuil Ba [EHCH3 HIJIapHAa
HHIIONIa OJMII KYPHJIMAacH, y30KHH yu4yam ac6o6JapH, Ky3aTHII TPy«
0anapu Ba X. K. JJADHHHT TapKUOHH KHCMH CH(pATHAA XaM KeHT KyJl/Ia-
HUL T \H.

4) ®ororpaguk annapar. ®otorpaduKk annapariap Ba yJapHUHT Ke-
I{HHCH TapaKKHETH—KATTa Te3/I KA CyPAT OJIMITA OJHG KeJyBUH KHHO-

ChéMKa anmapaTiapd  amajHi
Ba WIMHH Hmiapja, alHHKCA,

0 J_W B¢ KeHI KYJ/JIaHU/IMOK/A.
\\@//] dororpadhHK anmnapaTHUHT
3 cxemacu 130- pacmza KenTH-
= Y A puiran. O OGBEKTHB KyII JIHH-
| — T 3aJld aHaCTUrMaTlaH, SBbHH
abeppauusanapy  HyKOTHINaH
130 pacar. JIMH3a/Map CHCTeMacHZaH Hu60-
par. Y Maxcyc amneprypaBui
JuadparmMa,  OYHMJHMII  BaKTH
(3KCIIO3MUKA) TypJHYa TaHJAWl YYyH MyJxalJaHraH saTBOp Ba
¢QorochéMKa YTKa3uml y4yyH Kepak Gysran Mocjamanap  OuiaH
JKiIXO3JaHrad onpapara Maxkamsiadrad. OGbekTHB AB  GYIOMHHHI
A‘B’  TexkucaMKAAa aHHK ~TacBHpPHHH Gepaxu. DBy TexkHcaIHKKa
épyrauKcesrup Karaam (poromnacruHka €kd (POTOMVIEHKA) KYHHJraH
oyaand. Byryn Kypuwima Qotorpadux Kamepajgan uGopar OyuHG, Oy
kayepa Gab3il (oroannaparaapja ropp/anran saacTuk A yapm Kytrya
Gop.aury Tydaiin dHFUIafuran Ba Eiuiasurad Gyuanu. Bomka xawme-
paiap, akCHiua, MycTaxKam KH/HG sicanafu. Bapua ¢oroannapariap/a
00LeKTHB (0ab3uga (oromtacTuaKann xaccera) A’B’ aHHK KeCKHH Tac-
pHp XOCH/ KWIMII yYyH ONTHKABMIl YKKa Napajuies] XoJAa Ky4HpH-
nana. dororpadHx Kamepa Katop xoJjapia Kym acOo0JapHHHT: - CreK-
Tporpad Je6 aramyBud CreKTpasd acGo6JapHMHT, MHKPO(oTOrpads
yuyH HUUIATHIAHCAH annapaTiapHUHr Ba KYIMYHIHK GomKa actobmap-

HUHT a)kpaavac KHCMH XHcoOlaHnaiu.

5) Mpoexuuon ac6o6aap. Heratus, MO3UTHB, YN3Ma, PACM, TEKCT Ba
x. K. JapHHHT SKpaHJa KaTTajairad TaCBHPJIAPHHH XOCHJ  KHJIHIL
yuyH DPOEKIHON ac6obnap KyJianuaans. By ac6o6/ap ySHHHHT ONTH-
kapuil cxemacH Oyiiuya SKpanra TacBHPH TyIIHPH/IAETraH GyIOMHH
paBlLai KHAHG éPUTHLI YUY H MaXCye MocaaManap OMJIaH KHXO3/IaHTaH,
aKCHHYA HUuIairan (Teckapu Kyitmiran) oroanmnapatiaprup.

Ao a......_..___7:b
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131- pacm,

Arap npoekiuon ac6o6 maggod GyamMarad OyIOMHH IPOEKIHAJIANT
YUYH MyJDKajIaHran 6yJca, 6y ac606 smuckon Ae6 atanafy. Arap macg-
o TacBHpsapHH (mHmagard, KHHONJIEHKajard (oTOCypaTapHH)
HpoeKiusiiam Kepak 6yJca, y BakTAa GyHaai ac6o6 puackon #e6 ara-
naau. Oparna ukkana ac606HH GMTTa KOHCTPYKIHSra GHpJAmITHPaju-
Jap Ba OyHiall npOeKuHOH acGoGHH 3mHAHacKon [1e6 aTaijuiap.
Y8IyKCcH3 npoexuussam yayH KHHONPOEKLHOH anmnapariap KyJJlaHH-
naju. 131- pacmza wagdod o6beKTIapHH, AHATO3HTHBIAPHH NPOEKIHSI-
JIaul yqyyH MyJiKaJlIaHral ac606 cxemacH KeaTHpHiaraH. Kyumn épyriuk
MaHGau K KoupjeHcop (KaTra AuamerpsiH KHCKa (DOKYCJH JIHH3aIap
cHeremach) épramuna MN maddgod auanosutss (porocypar, pacMm Ba
X. K.) pHTHIA/H, YHHHT TaCBHPH KHcKa (okycan O o6beKTHB EpaMuzia
SKpaHra Kyuw/lH KaTTaJaWITHPHATaH XOJja NpoeKUHsIaHafH. DKpaHia
npoekuusinanaérran MN oOGbeKTHBHHHT KarTajawraH M/N’ Tacsupy .
Xocun Gymanu.

132- pacm,

221



[adxpop GyaMarad OGbEKTHBIAPHH MPOEKLHsIAUI YUYH MYJ/DKA-
nanrad acGOOHHHT ONTHKaBHi cxemacH 132- pacmaa kenrupunrad. By
epaa mpoekuHsiIaHaguran MN o6wvexT K KOHIEHCOp épaamMuma KydwiH
I épyrnuk Mau6au 6unau éputhinanu. MN na counsnran épyrauk O 06b-
eKkTHB Ba S Ky3ry OPKany SKpaHra #yHanTHpuiagy. ¥ epaa MN oOBeKT-
HHHF Ky4JH KarTanawran M’N’ tacBHpH XocHu GymagH. S o

o . 6) Epurknu acGoGmap, Epur-

P > Kuny ac6obnap jeraHga OfaTAa
5 A T T ———#4—— IIpOXeKTopJiap TYIIYHHJIAH.
W 2o = Epurknu acGoGnapna &pyriHk

7 MaHOaH[aH TalKapH acCOCHH po/ib.
* yinaHguraH GOTHK (chepHK EKH

I e — —— napa6osiuK) Ky3ry €KH KyaryJap
@ ————— Ba JMH3ajap CucTeMajapu KOM-

133- pacw. Ounanusicn  GyJamu. Kyusrymi
TIPOYKEKTOPHHHT ONTHKABHH CXe-
MacH Kyga comma. ¥ 133- pacu- .
za xexrnpuiran. By epra S — mapaGonuk xysry-kafirapruy. Y HHHD
dokycnia / Kywidn €pyrnuK MaHGau (suiekTp @i, KaTTa KYyBBaT-
Jiit SJIEKTP JlaMMa Ba X. K.) Ky#uiarad. Epyriuk Man6ausunr Ky3ryHHHT
onTHKaBUil YKUAA TraH HyKTalapu Ky3ryra épyraux lo6opaau. Epys-
AUK KY3TyjAaH KaiTramujad KeuH S Kafitaprig TemrdrHHAHD JHaMeT-
pura Tear oyaras D €pyrauK nuamerpura sra GyJran napasJen facta
Gyiu6 Kkeramu. Epyrank ManGam HyKTaBuit Gyamacian d-yugamra ara
Gyaranaurs Ty(aian, ManGaHUHT YKIaH TauwKapuga €TraH HyKTala-
pugan Gopaétran EpyrIHK HypJIapH TapKamaérrad épyrIHK AacTacHHIl
xochi Kuiaan. By Tapkanum 2 @ Gypyak GmyiaH XapakrepJiaHaxH Ba

y Kyitngaru TakpHOmii MyHocabaT GH/IaH aHHKIaHALM:

20 = <, (36.11)

6y epaa d — EPYFINK MaHOAWHHHT AHAMeTPH; [ — KaHTaprHuHHur ¢o-
kyc macohacu. EPyFINKHHAT TAPKOK KETHLIH CHMMETPHK GYJIaj, sbHH
GHp TOMOHTa @ OypyaKkKa OKKaH 65’m§a, GoIKa TOMOHIa Xam 133- pacmza
KypcaTu/IraHH KabH XyILAH mwyHAai 6ypuyakKa OKKaH Gyna{{xl.

[IpokeKTOpsiap XapOHil Ba JEHCH3 HIIMAA, KaTTa MaiifjoHJIapHH
(Teppmopminapﬂn) EpUTHII YYYH, CHTHANJAmWTHPHII Ba OOMmIKA MaK-
cagaapia KyJIaHuaafu. . . .

X 03HprH BaKTAa MaBXKyA GYJITaH XyJa Kyl COH/IH ONTHKaBHil acuéoo-
niap TaBCH(UHH GEpHLI HMKOHHIA ora Oy/IMaranuMus yuyH, On3 Kyitnaa
JOKOpH/A 0aéH KWJIHHTaH ac600/IapHH XaM KYiraH Xo/1Aa aCoCHi OnTH-
KaBHil acO00JapHHHT pyiixaTHHH Gepuiun GHJIaH yerapajiaHaMu3.

a) AcTpoHOMHK ac606uap. By typ acGoGrapra Kyaa
Kyn TypAard TejlecKon-pauesropsap Ba pedpakTopiap, yHHBEpCan
Kypo/tap, reauorpadaap, seHH KyEmHH y3qyKCH3 Ky3aTHUI ydyr
myJpKanaanran ac6o6aap, Ky€mxn MOHOXpOMAaTHK HypJjapAa ypra-
HUWra MyJDKaJIaHran ac6oGiap — CNEeKTPOresqHoCKornIap, CHeKTpo-
requorpaduiap Ba Katop Gomka ac6o6nap KHpanH.
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‘G)MuxpocKkoNnHK XHCMJIAapHH ypran fom ¥
MyJaXalnJaHraH ONTHKAaBHH ac606uJaap: Ayna;
MHKDOCKOIJ1ap, MHKPONPOEKIHOH KypHJaManap, MHKEO(POTOFI?E * vy
PHIMAIap, MHKPOCKONMHMK OGLEKTIapHH KyTO/MaHraH epyrInkia Td,’lf\,hl..
KWIHII YYyH MyJDKaJJIaHraH T0JIspH3alHOH (KyTOJIO0BYH) ,\nmpom?on-
Jlap, HHTep(hepeHIHoOH MHKpPOCKOMJIap, y.nmpaé;madmaunyp MHKpO-
CKomyTapH Ba Gomkanap. MuUKpoAyHEHH ypraHHuLl ydyH MyVDKaJIdaHrai
BOCHTaJ/IapHHUHT Oy apceHan MeJHLHHaAa, GHOJOTHAAA, MeTalliyHoC:
JIHK, MHHeDaJIOr}sl, FeoJIOTHsI, KpUCTaLIorpapus, NallHHaCo3/IiK, anlk
Y1yarn Texnukacy Ba GomKaaapa-Kyaa Typau-TyMaH WIMHI Ba anatii
HUIAPHU YTKa3uul UMKOHHHH OepaiH. )

B)eonesux acGoo0uaap. Ep cupriaa macodaiapis xyia
AHUK YJIai X03UPry BaKTAA TEXHHKA Ba Xa/IK XYiKa HIH ySyH CHPHAYH
Japaxkaiu axamuaTra sra. By mMagcan yuyH TypJau-TyMai reo
6o6nap — TeogonuTIap, HUBEAHPJIAp, yraomepaap (Gypwa: !
doroteononuIap, aspodoroannapariaap Ba X. K. Jap S ad.
Keitnnru finnnapaa reojesust MaKcafiapi ydayH ONTHKABHI 10KATOD-
Jiap, s’bHH pajHoJioKaTopJiapra yxuar Macopasiapui yauanr 661’)1!.7!;85
(asosuii opannKHu EpyrFIHK HYPHHHHT YTHIIH YUYH KeTTaH BakTHH V.-
Haw ycyJiira acocsianran ac6o6uiap KyJuail Gowaanin. By makean yayn
€PYF/INK TE3NUTH FOSIT KATTA AHUKJIHK GHJIAH §I9aHTaH GYJIHIIH JO3HM.

r) UYusugaun Ba Gypuak KaTTaJdHKJAapH HI
MyJLa auHMK yauyaw ydyH MyJaKaaaaHrapg onrtiu-
KaBHii ac6006.Jap. Arap y3ymnukaapHn Ba Oypuaxaapan I
YAl yuyH myJKagJaHraH aHHK ONTHKaBHI 30606538 MaBXya 6yaMma-
Tanja oji, X03upr 3aMOH aHHK MAIIIHACO3IHK, ac000Co3/ K, aBHallig
Ba aBTOMOOH/Ib CAHOATHHHHI MasMyHH KoJMarad Oyaap sgun. By max-
Capna ONTHKaBHH Yoiyaun MamMHanzapl, KoMmapatopaap, YHHBepcal
MHKPOCKOIJIap, TOHHOMETpJIap, HHTep(epeHIIOH KOMIapaTopaap, Fil-
AMpaK THLIIAPHAN J/IYall MalMEasapH, NPOeKIHOH ac6ob1ap Ba y €Ki
Oy KOHKpET Macasani Xa/l KHIHIIra MyJDKa/UIaHTaH JKyJa Ky1 GomKa
ac6o6mnap HuIa6 YHKUIATAH. .

NDEpuTKHY ac606aap BA CHTHAANS a1 15 Y4 yH
Myuaxanjsaunran ac6o6.ap. Byrapra typan IIPOZKEeKTOp-
nap, ¢apanap, mask YHPOKJIapH .(1eHrH3 Oyiinja Kemasapra iy xyp-
caTHG TypyBUll uMpoKzap), cBeToopsiap Ba GOWIKANAD KHPAIH.

e)@ortorpadux ac6obaap. Kyrakyn connn Macajanap
(ororpaduk acGoGnap épaamuga xan Kuannaan. Bynapra TYPJIH-TYyMaH
OJlaTAArH Ba KaTTa TeSNUKAArH ChEMKazap yuyH My/nKasianran ¢oro-
annaparyiap, WyHHHIZIEK, GomKa onTHKaBuil acGobaap CHCTeMACHHHHT
OHP KHCMH CH(arThia HWIaTHIYBYH (oToannapataap KHpaj.

K)Uanmuit TagKuKoTaapAa KYAJaHHJda uT an

ONTHXKaBHHE ac6o06daap. CnekTplapaH Ypranuw yuyH MyJi-
Xannanran ac6obnap: cnekTpockonaap, cnexrporpadgaap, AxppaxiEen
cnexrporpaduap, unTep(epeHIHoN CNeKTPOCKONIap MyXHM axaMusaTra
srajup. “Wamuit Maxcaanap yuyH, WIYHHHIAEK, HHTep(hepoverpJaap,
pedpakromerpnap, KyrOmaw acGoGnapu Ba X. K. Jap Kiaaani-
JIajH.
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3) [Ipoerxuuanam y4yH MyaxaaJgaHras aec-
6o 0 ap. INpoeknusiam mMaKcajmapd ydyH MaHsapa, GyioM, YH3Ma
Ba X. K. JJADHHHT ayIHTOPUsI SKPaHIapu/a KaTrajamran TacBHpJ/IapUHH
O/ HMKOHHHH Gepajurad ONTHKaBHi acCo6iapiaH qolifanaHHnay.
Ynapra npoeKuHOH (oHapJIap, SMHCKOIIAp, AMACKONIap, MHKPOIIPOEK-
IHOH Ba KHHONPOEKUHOH KYDHAMAaap KHUpajH.

oo MEeTpHuK acGo6uap. By rpynmara épyriuk Kar-
TalMKJAAPHHA YUIHAIl YY9YH MYJKa/Iaural Ty pJIK-TyMan ac6o6iap: ¢ho-
TOMETpJIAp,  JIOKCMETPJAp, peduieKcMeTpJIap, CHeKTpo(oToMeTpaap,
KaJIOpHMETpJIap Ba X. K. Jlap KHpagunap.

K) MexnunHaza KyJanaHunaguran ONTHKA-
BHi ac0o6Map KaTTa Ba TypAU-TYyMaH TpyInma-
HH HWFOJ KHJaXH DBydra kysHu Koppekuusaam yuayH my-
HasIanran acGobnap — KysoiHaknap GuaaH OHP Karopja Ky3HH
Ypraumum y4yH My/pKaniawran acGoGiap — ograibMOcKomiap, of-
. TAABMOMETPJIAp BA X. K. Jlap KHPaAu. Byujan TamKapy, TaHaniar Goul-

Ka OpranjiapHHH ypraHHil y4yH XaMm ONnTHKaBuil acGobnapman qoipa-
JaHuaaLH. - g

q) Xapbuii Magcajgmapuaa KyJaJdaHujJaaHUraH
ONTHKABHH acGo06uaap. Myropaa TeXHHKACHHHHD TapaKKi-
€ru Macasallapy ONTHKaBUi ac006/1apHHHT MyKaMMaJ/liam it GHIan 0e-
BOcHTa GOFJIHMKAUD. AHHMK ONTHKaBHil Ac606/1apcy3 (HHIIOHTA OMHI Ky~
plivazapd Ba OOlKadap) KyposiaH aHHK OTHIIHH Ky3 OJIAMMHSra
KeaTupHur KuitnH. ITanagan TypHG KysaTumn Hmsiapuga nepuckon e
aranyB4H Maxcyc ac6obiap KyJuiaHuaand. CyB OCTH KeMalapH Xam
nepucKonap OWJaH KHXo3JaHraH OyJaaxau. Mympkaaraua Gyuaran Ma-
cothasiapHi yJyamja ONTHKABHI Y30KJIHK y/yarHunap KyJIaHuyiagH.

XapOuit Hmiapja, LWYHUHDACK, WHpPaKH3HJI HypJaapia KysaTHu
yuyH MyJ/DKaJlIaHraH ONTHKaBHH acGo6map Kymianunagu. Dysapra
KOPONFHJA KyPHiI YUYH MyJKaliaHTaH GHHOKJIAp, HH(PAaKH3HI HYP-
Japja uiIaiiuran onTHKaBuil Tesedonap Ba Gouika Kypuamanap KH-
pann. Bouapuiaguran CHapsyyUIapHA  caMOJETIap Ba Kemajapra
wi(pakusHa HypiIanum 6yiuua y3-y3unu AyHaqTHPHILLA XaM OnTiKa-
puii acGobmapian Qoiinananuaanm.

M) Kuno, TefeBujenne Ba aBTOMaTHKAa a H -
jaTHJAafMraH ONTHKaBHUH ac6o06aap Ba 6omKa
anmnmapartypadap. Ontukasuii Xojucanap Ba ONTHKABHH ac600-
J1ap KHHOCHEMKA Ba (PHIBMIAPHH SKPaHTa KHHOMNPOCKIHSIAII, TaCBHP-
§iil pajHO OPKAJIH y3aTHil Ba TypJIH-TyMaH Hla6 YuKapHul npoueccya-
pUHH aBTOMAaTIalTHPHLI ouaan Gommg GyaraH mpoueccaapia GUpHHYH
JiapaKaJi aXamusiTra Srajup. Knﬁocnemxa Ba KHHOMPOGKIHOH Kamepa-
Jap Kydan épyrInK Kyunra ara Gysram ONTHKABHI CHCTEManap Ba 00D
exIIApHI Te3 ChEMKA KHJIHIIIa Ba SKPaHra MPOCKUHsAIAHACTIaH KaJp-
JapHil Te3JiuK GHJIaH aTMalTHPHIIra HMKOH GepyBYH MaxcyC MeXamH-
Kapuil KypuiManapian noopar Gyaaui.

KunochéaKa yuyH Maxcyc €pUTKHY ammapatypanapi 3apyp, OyH-
" lan TamKapy KIHOQHABMIAPHH OUHJITHPHLI Ba HI/1a0 YAKAPHIIAA aHYa

Mypakka® Oy/iran ONTHKABHH anmaparypajan (oitrananunann.
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By epra (pM3HOJIOPHK ONTHKA MacajiajiapH XaM JKyAa KaTTa poiib
VitHaiu, YyHKH KHHO(QHIBMIADHH JIEMOHCTPALHST KHIIHLL T€3 Yarapys-
up 8pyFJIHK NPONECCHAPHHUHT KYPHII CE3THCH OHIAH GOF/HK.

TeneBujennea ONTHKABHH acOobaap ysaTH/IAETraH TACBHDHH Y3a-
TyBUH KypU/IMa (HKOHOCKOI) 3KpaHH/A XOCH/I KH/IHLI HMKOHHHH Gepajin.
HKoHoCKON ONTHKABHE TAaCBHPHH 3JIEKTPHK TacBHPra aHJaHTHPHG Ge-
panu (SKpaHHUHT EDHTH/ITAH XKOWIApH (POTOSJIEKTPHK XOXHCA/Iap Ty-
(aitn MabayM 3/1EKTP 3apsiAra sra 6yuaan). HMHrHuKa seKTpoH Hyp
Jacracu épiamuia Oy sapspiap KabyJ KHIHO ONHHAAH Ba ONHHIAH
CHIHAJUIapHH (TETHIITH KydyalTHPHILJIAD YTKa3HITaHAaH KeiHH) pajio-
cranmusi HapGaTMa-HaBOaT ysaTa Gomwiannd. TeseBH3opJaap KaGy.t
KHJIafural CHrHa/Iap HHTEHCHBJHMTH y3aTKHY SKPaHHAArH €PHTHIraH-
JIMKKa GOFHK GYJ/IraHH ydyH, TeleBH30p SKpaHHAA y3aTH/IAETraH Tac-
BHpra yXmau TacBHP XOCHJ GyJianu.

HMu1a6 ynuKapHIL TPOLECCAaPHHE ABTOMATIATHPHIUIAA ONTHKABHIL
MeTojIap JKyja KarTa pouib yinaian. Muna6 yuKapumga épyrianK nyp-
Jlapy Ba (hoTo3JIeMeHTIap EpamMyzia KeTMa-KeT YTaéTraH Jeramiap yJap-
HUHT Yayamiapi GyHuua copTiapra aXkpaTHiajd, Maxcyc, MypakkaG
JleTaapHy TaiiépJIoBYH aBTOMATHK CTaHOK/IApJa uHaMasap (oTo/ex-
TPHK Kypu/IMajap OpKal# yKuianu Ba X. K. Keiuuru inmnapaa xu-
cobuam MalHHanapy Ba Ty P X1 XHCO0 eayBUH  KypHIManap, anHuK-
ca, Karra axampsTra sra 6yJH6 GOpMOKAA. Y.uap, XycycaH, Mypakkal
HILV1a0 YEKApHLI IPOLECCTapHHH GolKapHiAa XaM Ky uiannnagu. Kyn-
THHA Kypmimajiapia ONTHKaBHi acGo6map acocHil 3JemMeHT XHcoOia-
HajH. POT0/IeKTPOHHKA TapAKKHETH GHIAH ONTHKA Ba XHCOGJALI TeX-
HHUKACHHUHT POJIH sIHajla I0KOPH KYTapH/IHIIH JO3HM.

37- §. OnTukapuii acGoGaapuunr Epyrauk (Eputhw) Ky4u

Kynuniuk onTHkaBuil ac006IapHHHT CHMATH yJapHHHT ONTHKABHE
cucTeMa GepraH TacBHPJIAPHHHHL EDUTHITAHIHTH GUJIAH AHHKIAHANN.

JInH3aja TaCBHPHUHT €PUTHIITAHINK MacajJacHHH K{PHO YHKaHINK,
YyHKH MypaKkKaG X0/IapHi XaM OXHPHAA JINH3A X0 KeITHPHIL MyM-
KHH.

dapas KunalIHKKY, JHH3a épAamMuia Galauiury /1, SHH g 6yiran -
KHYHKPOK OUp wIybAalaHyBuH S 103aHHHT TaCBHPH OJIHHTAH OYJICHH

134- paca.
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(134- pacm). By 103a4a JHH3aHUHT ONTHKABHIl yKHra nepneHguKyasp
Ba Oy YK S HUHT Mapkasuian yranu. Bus 4 Ba g xarranukaap a Ba b
JiapJaH, JeMaK, JHH3aHUHT f HoKyc MacopacHian aHya KHUuK 1e6 (apas
Kn1amis. S 103aYaHHHT PaBIIaHNHTHEN B Gunan Gelrnaaiink, y Xoja
L akHsajan yraértran €pyrMiK OKHMH €Tapiu aHHKJHK GHian KyiiH-
nary ¢GopmyJsia OpKaaH aHMKJaHaIH:

»_ BC nD?
F=% S (87.1)
Oy epia D — JuH3aHuHr nuamerpu. . By épyrank oknumu S’ 103a4afa
TEKHC TaKCHMJAHANH, WIYHHHT YYYH YHHHT @pUTHJITAHJHIH:
B nD*S
‘ s b
ra TeHr GyJnamum. h/ =-a—h MyHocabaTAan ¢oiinajanuG S’ KaTTaluKBH
b 2 2
aHHKIaliMK3: g’ = = 8- Hewmax, 8'=h'/g’ = [:l—,zhg = %—S.
a
S’ nunr 6y ndonacumn (37.2) dopmynara kViiue,
B nD?
E=45 5 ' (37.3)
SKaHJIMTHHH TONAMM3. €
By (opmynann HCOOT KHIHIIAA GH3 ONTHKABHII cHCTeMaza EpyFINK-
HHHT KaHTHIINCA, IOTHIHIWINIA Ba COYMIHIINTa capd GyauuiuHi 3BTH-
Gopra oamaguk. By #iyKoruap (37.3) ¢opmysara kupuruarai € Ky-
NanTyBYH OpKalH XHcoora onunand. EpyraukHuHr #yKoanmini XH-
co6ra onnb,

=3

0 a%"T _ (37.4)

un éa onamu3s. Arap a>>b Gyaca, y sagtaa b=f' GYuianm, je-
MaK, Y30Kla XKoiJamran Gyomaap yuyH
B (D\2.
IR e [ = [~
E—e™ (ﬂ). (37.5)
(37.5) (opmysazan €pyriMK ManGam KauyaJuxk paBLiaH, JilH3a JH4-

METpPH KAHYAJUK KaTTa Ba YHMHT (JOKyC MacopacH KaHYaJnK KHUHK
GVvica, TacBHp MIYHUATHK Kyusau €putuaran Gyaaau. (37.5) (opmyana-

7

ra KHpral - KaTTaJuK JIHH3aHHHI (OOBEKTHBHHHT) HHCOHIl THPKHLIM

¢k épyrRIMK Kydn (EpuTHmn Kyun) ne6 atanamu. Dororpadmk ofbei-
THBJApAa KyJailIHK y4yH yHra Teckapu Gy.iraH KaTTaJuK KeJTHpHJa-

qur. Iynnair Kuiu6, 7 KAHYAJHK KaTTa GyJica, JHH3AHUHD (OGLEKTHB-
HHHT, ONTHKABHII CXEMaHMHT) CpHTHLI KyYH IIYHYaJHK KatTa GYJaau.

D
ynuur yyyn 7 HI0KH GopHYa KaTTa KHJHIIra XapakarT KHJii-

D wo
paau. Jlekun GynuHr yerapacu 6op, o HHHT OPTHIM 6usad  iyKo-
THII KHEMH GYJarad aGeppauus/iap Xam opra GopaiH.
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38-§. Ontuxaeuii acOoOMapHUHT AXMPATHII Ky4R

Hean onruxasuit cicreMa — Oy myHAai CHCTEMaKH, yHAa aGeppa-
HsIap GyMalifi; y OYIOMHHHT Xap GHp HYKTACHHH HYKTa KPHHHUIH-
Aa TaceupJaiy. ; B

Bupox 22- § marmkanapugan (22.27 dopmynanan) Mabaysm G-
JIHIHYa, XaTTO HIeall ONTHKABHI cHCTeMa Ojuiranja Xasm, AbHH YHIa
Gupopra xam aGeppauusi GyiMaraHia XaM, HyKTaBuil MaHnOa foupava
WIaK/IKHJA TacBHpJaHany, 6y AOMpaya pafHyCHHHHT OypYaK KarTajure
(Oupunyn puppakuuon Makcumym Gyiinya, arap A, &1 Gjuca)

A
Ap, = 1,22 (38.1)

ra Tenr GyJanu; 6y epaa D — cucrema THPKHIWHHHHT guamerpu. Cic-
TeMa JHH3a KM Kysry (oObeKTHB) jam un6opar Gyica, D Teneckon
(MHKpOCKON) KHPHII JHH3ACHHHHT AHAMETPH GyJanu.

Arap ukKuTa HyKTaBHi EDPYFIHK MaHGaH (HKKHTa HYKTaBHil Gyiom)
A, 6ypuaxnu macopaga Typca, y Baria GyHH HKKHTa GHp-OGHpUra
SIKMH Typrad HypJaHyBYH HYKTaJapHH aXPaTHO KYPHUIHHHT Yerapa-
BHit wapti cudaTuna Kabys1 KHIHHA-
au.  135- pacmaa ukkHTa GHP-GHp-
Jdapugan  Ag, Oypuakau Macogara
ysognamran A; Ba A, HyKTaBHit
ManbGasnapuuur D AuHamMeTpJan ujeas
JiH3anaru (Kysryxariu éKH ONTHKa-
BHit cucremajgari) AH(paKUHOH Tac-
BipH Kypcaruarad. Kysatuaaérran
«HyKTaBHii» A, Ba A, Man6anap Tac-
BHDHHHHT GyHJall TypHIIHAA yJap-
HUHT Xap GHPHHHHT JU(PaKIHOH Tac-
Bupu 2Ag, auamerpra sra Oyuaan
(135- a pacm). [ynuur yuyn axpa-
THO KYPHUIHHHT 4yerapaBHil IIapTH-
Ja 6urra A’y HyKTaHUHT AN(PaKLHOH
TaCBHpUJAATM HHTEHCHBJIHK MaKCil-
Mymu Gowika A’, HyKTa HHTEHCHBIII-
THHHHT MHHEMYMHT2 TYFPH KeJagu
Ba akcHHya. MakcumymJaap opaju-

. FHIArH MHTEHCHBIHK Xap GHpP Mak-
CHMyMJarH HHTEHCHBJIMKHHHI Tax-
munan 80% wura tenr G6ynanu (135- 6
pacm). DBymna KkysaryBuM HKKuTa
TACBUPHH aXpaTHO a/loxHAa-anoxua
K‘)“'pa oJ1au. Ara,p 6yxm§m keitnn Ay Ba A, nykranap Gup-Gupura sHi-
JaWTHpHIICa, 41 Ba A,” nap opacuparu MHTCHCHBJIHK MHHUMYMH 1) KO-
nau Bauuxxana“mcaupuﬁxm'a HyKTara Ty[IaHajH, sbuy ajnoxHaa-ano-
/XHaa 6Yynu6 KypHHMAH.

[ynnait KNG, HKKHTA HYPJAHASTraH 0GBEKT obacuuaru

135- pacy,
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A Sp=Agp (38.2)
Oypuakiu Macoa axcpaTHur yerapacu XHCOG-
" JaHajM, €ku OomKaya aiiTrania, GepHafan
JHH3aHHHT  (KY3TYHHHT, ONTHKABHH CHCTeMa-
HHHT) a)KpaTHLI YerapacH xucoGnaHagd. O ra
TeCKapH Oy/raH KaTTajHK ONTHKABHI CHCTEMa-
HHHT aXpartvm Ky4y ne6 Kabysn KuiHHagd. Xy-
CyCaH, TEJeCKONHHHT axparum yerapacH (38.1)
< dopmynanan anuKIaHagH.

Muxkpockon yuyn axkpatum 4YerapacHHH,
KaTTaJJalUTHPHI y4YyH GaykapuiaraHra yXmam
2 YH3HKJIH KaTTalHK/Jap OpKajHd aHHKJAl KH-
SHKapJIH XHCOOMaHagu. AGeppaunsiapn HyKo-
THJITaH ONTHKABHH cHCTeMajap y4YyH CHHYycJIap
IIapTH, SBbHH

nysinu = n'y’ siny’ (38.3)

Gaxapunagn. Mukpockonga u/ Gypyak KaTTta
smac (136- pacm), wynnar yuyn sin u’ ~tg u'=

=7gx Ae6 XHcoGmam MyMKHH. sl HHHC

136- pacw. UGONACHHH CHHYCJAp ImapTura Kyiné sa n’ =1
SKAaHJIMTHHH Hasapna TyTcak,

nysinu=y’ ?—A (38.4)

upopara sra Gymamus. Arap y’ aXKpaTHIIHMHT derapapHii IUapTHTa

MOC KeJica, y BakT/Ja

AB =L 102k

6ynanu. By epnma y’ mu TonuG, yHuur guitvaruaun (38.4) ra KViicak,

A =

y= 0,61 e (38.5)
XOcHJ GyJIajiH. ¥ KaTTaJuK GepH/raH XoJja HKKHTa HyKTaBHH GYIOMHH
allpuM KYPHIIHHHI MYMKHH GyJrad HI KHYHK MacojacH xucobma-
HaJH, SBHH MHKDOCKONHHHI a)<paTHII Yerapacu XHcoO/JaHaiH. i Ba n
KaHYaJlHK KaTTa Ba A KaHYalHK KAYHK GyJca, y XaM MyHYaIHK KUIHK
Oynafu. n Sinu KaTTaJluK MHKPOCKON 00%exmusuHume anepmypa COHu
Jie6 aTanangu. ¥ KaHyaJank Karra GyJsica, MHKPOCKONHHHT aXKpaTHIIH
wyHYaguK AXmwH 6yaagu. IIyHHHr yYyH MHKPOCKONHMHL aXpaTHII
KYUHHH KaTTaJAlITHPHII YUYYH TEKIIHPHIaZuraH OOGBEKTHH Y OHJIaH
O0BEKTHB OpaNHFHAary Gapua (pasoHu TYJIAHPaAHraH CYIOKJIHKKa GOTH-
puaann. By Makcanua KyyiaHuIanura CyloKIHKAAD UMMEPCUOR CYIOK-
Aukaap 1e6 atananu, CYIoK HMMepcHst OHJaH HUITaHANTaH O0BEeKTHBJAD

3¢a MMMEpPCHOH ne6 aranani.
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DNIeKTPOH MHKPOCKONT apAA TYJIKHH Y3YHIHTH A = ”E/'—, 6y epra h—
)
Ilnauk goummiicu; m -- 57€KTPOHHHHT MAacCACH; U — YHHHT Te3JIHTH.
Karra v napga A TyiKuH ysyHauru jkyna KHUHK Gynam, axcparHum
Ky4H 3ca JKyJa KaTTa, ONTHKaBHH MHKPOCKOMJIapra Kaparania 103 Ba
MHHI' MapTta Karra Oy/iajiH.

(38.5) opmysa yau HypaaHyBYH Ae6 XHcOGJMaHAZHraH OOBEKTIap
YuyH ypunaugup. Bynaail o6beKTHHET Xap GHp HYKTACHJaH KeJla{uraH
HypJiap KorepentsMac. Arap, akcHHdYa, 6yloM €pHTH/IraH 6yJica Ba yH=
JaH Kalitran HypJap KorepeHt GyJjca, (38.5) dopmyaana 0,61 xoadipu-
nuenty 0,6 conn GuaH aJMamTHPHII Kepak.

Ipusmany cnekTpocKomiap y4yH aXpaTHO KypHJIagHraH OGBEKT-
J1ap GyHG Gup-6HpJapHra xKyJLa sKHH TypraH CIeKTpa YH3HKIapHUHT
HKKH TacBHDH XHCOO/MaHAaJM. AXKpaTHII yerapachja YH3HKJIap IIyHAaH
XKOMMawran GyNajuKy, yJap HHTEHCHBIHKIADHHHHI TAKCHMOT 3TDH
HH3HKMapn Gup-GupJiapu Ouian 135- 6 pacMparh srpH YH3HKIapra yx-
a6 yerma-yer tymagu. Papx myH#a GyJTaiHKH, NPH3MA TYFPH TYpT
Gypuak/in TemmKKa sra 6yJagd, IWHHHT yuyH Ag, Gy epAa

Ap =2 (386 ‘

upora GujaH anHKIaHaiH, Gy
eplia D —npuamajan yraérran
EPYF/IIK JaCTACHHHHL KEHTJIHIW
(137- pacwm).
>

ITpusmanunr Gypyak AHC~ —
nepcusicu (29.6) ¢opmyna G- 7
JIaH aHHKJaHagd. YHH: .

T dn
AS=520 AL (387) -

137- pacm.

KYPUHHALITA KeJTHPUII MyMKHH, Oy epra T — Epyrnuk mypu Gyiinag
€Tral npHu3Ma aCOCHHMHT Y3yHJMrH; D — TpH3MajaH yraétranm epyr-
JHK facracHHuHr Kecumu (137- pacmra K.) MIKKH YHSHKHH a)XpaTiu

wapta dé = Ag, Gynianu, Gy epaau

A 1 5
AT _dn , (38.8)
“dn

o AN o =
ra sra ﬁynamus. T KaTTaJIHK HHCOHH AXKPAaTHII 4YerapacH xucodJ/ana-

I, OyHra TecKapH GYJIraH KaTTaJlHK, SIbHH

' dn 3
CIIEKTPOCKOITHHHT (CHGKTPOFP&(‘DHHHF) axparuu Ky4yH ne6  arajani.
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Hurepdiepomerp Ba Angpaxunon n_amx(apa yuyH Gu3 R KarTanukHu
aBBasl annKJaran spMK, y ¢ = kN ¢opmyna 6uian npoganasany, 6y

epAa & — CHIeKTPHHHI TapTHOH (HHTep(EePEHUHHUAT TapTHOU £ = %):
N — untepepennussanyBYH HypJap COHH.

39-§. Ky3 Ba xypuu

.

I:pyr_nmmu CE3HII NPOLECCH KY3HHHT EPYFIHK ce3yBYaH DJIEMEHT-
JIApHra epyFJIHKHHHT (PHSHOJNIOTHK TabCHPHHHHL SHT MypaKKa6 npolecc-
J1apHaaH  GHPH XHcoGNaHaaH. Y EPYFIHK SHEPTUSCHHH X HMHSIBHIT SHED-
THsira ainanTHpHi GunaH, s'bHH EDYFIHK Ce3yBYyaH 3jeMeHTIapiarH
q)?'roxuylmmm peakuusiap 6uian 6orauK. Bus 6y npoueccHn GaTadcni
KypHO YTHUIZAH aBBaJj KY3HHHT ONTHKaBHH ac606 cudaruia Ty3HJAHIIH
MacanacH XakHia KACKaua TyXTauauG yTamus. Kyauuur onruxapwil cic-
TemacH 138- pacmna xenrupuaran. Kysuunr sur onp xucmiga C mad-

mrbm

138--pacwm.

dod Eificuyon KOOHFH — moXmapAa 6yJann; yHiaH Keiiud mioxmnapaa
Guaan L raBXap OpacHHH TYJAHPHO TYpyBUH KYIOK THHHK CYIOKJHK
xeani. [apxap écMmHKCHMOH taddod »xKucmian Hoopar, sbHH HHFyBUN
JHH3AMIP. YHHHT UaKAH arpodHiard MyCKYJIADHHHHT 3YpHIKHLI-
snapy Ty(Qaiuln y3rapuimn MyMKHH, HaTHXajAa Ky3HH TypJH XHJ y30K-
JuKgary GyloMiIapra THKWIHWE y3rapaiai. L raBxapHHHr opkacujga G
NINIIACAMOH JKHCM 2Kofvamran. THHHK CYIOK/ANK, FaBXap Ba LIHmacH-
MO JKHCAIAP GHPrasHKAa KY3HHHI ONTHKABHIl CHCTEMACHHH TalIKII
Kiviagu. ¥ WHIIaCHMOH JKHCM HYlja Kolmamran nkkuaan F doxycra
sra. Ky3 ontukasuii cucremacununr [/ Ba H’ Gom TeKHCTHKAAPH THHHK
cyIOKJIMK OHJIaH TyuIran (pasogau yranm. [aBxapHHHD ogif ToMoHnAA [
Kxamajiak napAa KariaMHu xoinamran 616, yHHHT ypTa KHCMEA Kopa-
w31 1€6 aTasTyBUH TEHK GY/Tafi. Y HIHT KaTTaJIHTH éDHTHATAHJIAK y3ra-
phut Guaan Y3rapaau. EpuTHIrananKk Kydairauia KopayHK AnaMeTpy
Kiypasian Ba akcuuya. By 6uiaan xy3uHHr R TYp napIacHHHHT EPHTIII-
YARJIUTH co3nann0 Typuaamn. TYp naprana (ynm sHa peTnHa 1e6 Xam
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araiigunap) Ky3s 6unau Kapanaérran AB GyIOMHUHE A’?’ TacBHPH XOCH/
6yuann. TacBUpHH EDYFIHKCE3THDP 3/eMEHTIap — TaKya Ba Koj0aua-
nap KabyJi KHAagH. By EpyrIHKCe3rHp S/MEMeHTIap TapMOKjanrai N
KYpHiI HePBHHHHT X.y4/lapH Xucob/1anajunap, KypHul HEPBH KY3HUHT
HYHra ONTHKABHIl YKHUHT YeTHAAH KHprau GyJau. YHHI-‘I'I‘ Ky3ra Ku-
PHLUI XKO¥iH Ce3THPAHMKKA ra aMac, wy Tydaian 6y epfia Kyp JIOF JK0ii-
Jamran 6ynagn. Kypuur HepBHHHHT KY3ra KHDHUI JKOHHAAH YeTpOK/Aa
KoJ16aya/ap GH/IaH KOIIaHTaH CapHK JOF xo#nauwanu. By epaa 613 Hop-
MaJl Ky3ja, yHHHT Mypakka0 onTHKaBHH TY3HJTHIIH Tyadnn a?epea-
LHSIAp YHYA KATTa SMAaciHTHHY TabKHAIa6 yTMoxuuMu3. Bynpait kys-
la yeKCH3 y30K/amran GyIOMHHHI Typ mapiajari KeCKHH TacBHDH
raBxap MyCKyJJIapHHHHT TYJIHK OYIIAINTHPH/ITAH XOMHAA XOCHA Oy.Ja-
At Koaran 6apua-xoaaapaa GyloMHH KYPHII ydyH MyCKYJWIADHHHT PaB-
Xap SrPWIHIHHN OWHDYBYH 3YPHKHLI Tanab KHIHHATH. Bynuur natu-
2Kacua GYIOMHHHT TP NapAajari TACBHPH KeCKHH KYPHHHIITA Kela.
Ky3uuur Typau macopanapaa Typran OyIOMIapHH KypHiura mocna-
HHUIIHHH akkomodayus 1e6 ataiapud. . A

Arap Ky3HHHD ONTHKABHI CHCTeMacH HYKCOHra 3ra Gyuaca, Typ
napjaja aHuK TacBHP XOCHJ GYJIMAac/IHrH MyMKHH. Arap YeKCH3 y30K-
Jlalral HyKTaHHHT KeCKMH TaCBHPH raBXap MYCKYJ/IaDHHHUHT Oyiuani-
rad xoiaTHAa TYp MapAaHHHT OJIN TOMOHHAA XOCHA Ofuapuran Gy.aca,
y Baktaa OyHjaH Ky3 sIKHHAAH Kypap fe0 aragaiu, arap iy nairga
KeCKHUH TACBHP TYp NapJaHHHI OpKa TOMOHHJAA XOCHJ GyJca, y BakTiaa
KY3 y3oKaan Kypap neb araiafgd. Bynaail HyKCOHIapHH HYKOTHII yuyil
KY30iHaK KyJaJaHunagu. SIKHHAAaH Kypap Kysnfip YuyH Kjism*maxmjur
uiiirasaps CouyBYH JHH3aNapAaH, Y30KIaH Kypap Kysiap yuyH fiu-
TyBUM JHH3anapAan uGopar 6ynagu. Katop Xomtappa siHa wyrigai
HUAAUIH HYKCOHAP XaM GyaiuKi, MacaqaH acTHIMATH3M, yJaapiu Oup
HeyTa Mypakka6 JiHH3a/lapAaH TAIKWI TonraH KysoiiHakaap épaamuja
TYFPHIAHANN. [

Kyauunr €pyrnukcesrup KatiamMu TYp napAajinp, YHHHD 9HL 10K0DH
Karaamu Taékya Ba KoJibauasnap OHaaH KOMJIAHTaH Gjyiaami.

Kon6aya sa Taékuanapuunr conn xyna kyn. KonGavanapuuur cosnu
7000 000, TaéxuanapHuur cony sca 133 000 000 ra etHuwn Mymkuu. THp
NapJaHuir MapKasuii KHCMH — CapHF JOF MapKasuii uykypua &k
fovea centralis (knckaua fovea) ne6 Homnauran uykypuyara sra. YHuHT
1034 0,5 yn® ra sIKHH, yHTa MOC KeJIraH KypHul Mailgous sca 1° ra sikuut.
Fovea (akar xonGavasap Guian Konuaauraw; y sur aHHK KYPHLI KOS
Xucobnananu. LyHuur yuyu Gyiomiapra Kapaiia Gu3 Ky3HMHSHH 1Ly H-
Jait Kuin6 MocaIafMH3KH, HATHIKA[a TACBHD capHK JIOFTa, aHua aHuK Ky-
puur yuyn sca — fovea central ra npoexnusnancuu. Fovea pan nepu-
depuitna xonGauanap Guian Gup KaTopAa TaéKuasnap xam 6op, yJap 6op-
rau capu opra Gopajxu, Ky3HHHL nepudepHiicuza aca dakar TaéKuasnap-
HUHT y3u JKoiiiamran 6y/iand. Fovea sHN aHMK KYpHIn 3Koitn OfvTiun-
HHHT cababu wyKH, Gy epaa Xap Gup KoiGauagaH Kypiiu HEPBHHIHE
OHTTa TOJACH JTajH, YETPOK KHCMIApHAa ca Xap Gip HEpB Tosacura
OHp Heyra ko.aGaua Ba TaéKua TYFpH Kenamu. Ypraua X HcoOMa Gurra
Heps Tommackra 140 ra sxun KonGaua Ba TaéKua TYFpH Keaii.
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KonGaya Ba TaéKyalapHUHT (yHKILHsIApH GHp Xua smac. Taékua~
q1ap épyFrIMKKa HucOaTaH Ce3rUpPpPOK, JEKHH yJap PaHTHH akpaTMaiiys
:_(0J16aqa.nap 5Ca paHr axparHil MMKOHHHH Gepaau. KonGauanapHHHT
€pYPIHKCESTHPIINIA TaéKuaNapHHKHAAH Knunkpox. Ly Tydaiiin Fupa-
mHpaja Ba TYHAA KypH Taékyamap Eépiamuja amaJra OLIHpHIaju.
Bynna 6yomaap Oup-Gupaapuaan ¢akar pasuadiukaapy 6uiad Gapy
KWJIajH, YIapHUHT PaHIIapH, TaéKYaJapHHHT TyPJIH PaHr/apra cesrup-
JIMPH GHp XU 6y/Maca-nia, GHp xua1 Gyau6 kypunanu. Tadkuanap ces-
THPJHTHHHHT MAKCHMYMHU A = 0,5 mxn axununa éTagy, Kon6éqanap ces-
THPJMCHHHHT MaKCHMyMH 3ca A = 0,555 mru ra moc kesagu. [1ypKHHBE
KOZHCACH Ze6 aranyByd KYHIY3TH KyPHUIZAH FUPA-IIHpa BAaKTAarH KY-
pHIITa yTraHia OOBEKTIADHHHT DAHTHHH CE3HIIHHHT Y3rapuiui, SbHH
KH?HJI PaHIVIADHHHT XHpaJainuui, KS’IK — XaBO paHIJIapHHHT 3ca Ky-
YaWHIIK 11y OMJIaH TYIIYHTHPUIALH.

Kypui Ta6na{u Taékyasap épAamMuia KypHuil Xoau yuyH aHda Ty-
myHapauaup. Taéxkuanapia Kypum myprnypH éKH pojorcuH je6 aTa-
JiyBUH MOJUIA 6Ys1MG, y. NywTH paHrga Gyaaan. Epyrauk TabCHPHAA
KypHI nypnypHaa GoToXHMHABHI axkpasinur 103 Gepanu. By neps To-
Jiallapijia SJIeKTP NOTeHIHA/I TP HHH By KYAra KeATHpagu. Yaap EpyriiiK
TABCHPHJArH Ky3FaNNIIIAPHH HMIYJIbC/Iap Tap3uaa MHA MapKasnapura
yaaragu Ba Oy epja €pyFIHKHMHT CE3TMCH naiijjo Oysann. X 03UPrH
BakTAa Oy HMIyJbcaap ac6o6iap épramuaa KuHomiéHkamapra €3u
onuHani. OJHHTaH é3yB 9JIEKTPOPETHHOrpaMMa feb arasiajid. Arap
Ky3HH EDHTHITaHAH CYHT KOPOHFHTA OJIMO KHpHJICa, KypHul IypnypH
aHa KalTa THKIaHA/H. Epyrauk ysaykcus Tabcup ragrramia GHP
BAKTHHHT ¥3HAa HKKaJa MpoLece, s’bHH XaM KYPHLI Iy prypHHHHT  a¥i-
pajuul Ba YHHHT KafiTa THK/IAHHUIIM 103 Gepagu, Oy 3ca yaayKcus Ky-
pHiHg TabMEAIa0 Typanu. llynpait Kuau6, Taékuanapra KypHur ces-
rucmmur‘@omxmumauﬁ Hasapusicd kysnanaau. KosnGauamapra KeJ-
ranja, KYpHil CE3THCHHHHT MEeXaHHM3MH XO3Hpya TYJIHK aHuKJaHrad
smac. AdrtHaan 6y epia xaMm TaékyalapAarura yxmam npouecc 103 6ep-
ca kepak. KonGauasnap panryii KypHuIHyE TabMUHIaiaH. Panrau Ky pHL-
HUHT TYPJH HasapHAJapH MaBxyn Gyuca Xawm, Jeknx Gup OyryH Ty-
rajsianran HasapusicH HyK. Bymapman GupH IOHr—TIennyrospi Hasa-
pusicH xucoo/aHaiu. By nasapusira acocad Ky3 Typrnapjacuia KoJ0a-
yaJapHHHT TypJIH PaHIIapra TypJiH XMW CesTHPIHKKa sra Oyaran y4d
TypH MaBKyZ. KonGayanapuuur GUp KHCMH CIEKTPHHHD KH3HJ UTHTd,
HKKHHUH KHCMH CIEKTPHHHT SIIHJI COXaCHra Ce3rup Ba, HHXO0AT y4HHIH
¢yp KonGayanap CeKTpHHHHT KYK KHCMHIa MaKCHMYM Ce3ripJIuKKa sra
oyaanu. Tymaérran pyFIHKHHHT CHEKTpasl TapKHOHra Kapao, Tyuia-
&rraH HypJIaHWII CIEKTPH KoJ6ayanapHUHD KaiCH OGHPHHHHI Ce3rHp-
anrara Moc Gyuica, Kysja Ywauzait xonGawanap yitronazu. IlynuHET
yuyH 4HCOH Yy €Ki Oy paurnu cesaju.

Arap kysra CHEKTPHHMHT KH3WJ COXacCHIAari MOHOXPOMATHK HypJa-
nHil TymaéTran 6yuca, y BaKTAA KH3HJ PaHITa CesrHp 6yaran xonba-
wanap yiroHaau Ba X. K. I(jara apanaiu cnekTpas Tapkuora ara Gyaran
EpyRINK Tymras xonja 6apya KosGayanap YHFOHaJH, JEKHH yHFOHHIL-
sapy rypanya Gyuagu. HOur — IeqbMIONBIHHHT Yd PaHT HasapuscH
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il =

apanaml  paHIIapHH  CE3HIUHM  AXWIH  TYIIYHTHPHII  HMKOHHHH
Gepanu.

Arap konGauanap GpyHKLUHsIapHHE TYFPH GaxapMaca, GyHpail nyx-
coHra sra GyJraH ojamiap 6ab3u paHrapHH axparta oamaiigu. Kymn-
YHIHK XoJtapia GyHAail ofamiap KH3HI PaHCHH AUHVIAAH axparta od-
Maiiurap. By XOAucaHH y3u myHAall HYKCOHFa 3ra OyJrax Maurxyp
unrau3 xumurd [Jansron ypraurad. Iyspan y XOAHCAHHMHT JajibTo-
HH3M Jie6 aTanumiH Kesqub YHKKaH.

I0Kopuza aiiTiG yruiranuiex, EpyrIHKHHHT Kyara TancHpH HaTH-
JKACHA Ky pHI Iy PIyPHHHHT aXKpANHLIK By KyAra Kenaji. By xon kys
CEe3rHpJIMTHHUHT NACaiHIuKra 0JH6 Kenaju. EpHTHIHIIAA K3 ce3rup-
JIMTHHHHT NacalfMmu EpyFIHKKA aganTtauHsjaHHm (Mocjanum) ne6
aranmagu. EpyrIukka ajantaqusiaHiia Kypuil MHIMEHTH Typ nap-
JAHHHT YyKyp KaTiaMIapuiaH yHHHI IOKODH KaTJIaMHra KyuuiiH Xam
KaTTa poJib yHHafxy, my TyQaiin y opTHKYa EPYFIHK 10Taj Ba Ky3-
HYHT KaTTa paBan/IiKIap/ia Hinflam IMKOHHHH TabMuHaizn. [y mmnr-
JIeK, KOpauHKHUHT KaTTa EPHTHATaHJIMK/IAPAA TOPAHHIIMHHE XaM 3BTH-
Gopra onum Jo3uM. Karra pasmanankaary Manbanapian cyCTpox MaH-
Ganapra yTranja TeckapH npoiecc pyi Gepagu. Kopa nurvent aonnapu
TYp napJaHHHT I0KOPH KaTIaMHJlaH OXHPIH (YHHHYH) KaTiamura yraui;
Kypuur nypuypH KaiiTa THKIaHajH, KopauHk KeHrasiu. Byaapumur
XamMMacH KYy3 CesTHpJIHTHHH OpTHIIHMra oH6 Keaaad. By mponece xys-
HUHT KOPOHFHra ajanTaldsJaHHWH Je6 aTaiaid. Axantarus/aHui
rydaitin kys 1: 10" xarranukkaya E€pHTHJIDAHJIHKHH Ce3a O/THLIH
MYMKHH. :

Kyauuur sur Karra cesrupunra 2. 10~1 apr/cex tapruGnaaru épye-
JIHK OKHMMHH KaGyJ KHIHII KOOWIHATH OWJIaH XapaktepJaHann, Gy
Kyara 6up cexynaaa A = 0,55 mrm yuyn 6Up Heda YH KBaHT TYLIHIIHNA
IKBUBAJNCHT. Dy KaTTalMK KY3HHHT aGCoMOT €pPYFIMK uerapaci Jed
aranaju. llysn afith6 yTHIl KepakKH, €DPYFJIHK Yerapacu yarapmac
Gyuimacaan, GaskH TeOpaHajy K1 QpokTyauusaanain. [leMax, KysHiur
uerapaBuil ce3rHpJIMTM y3rapmac sMac. By XoJHH XyJa XaM KIuHK
EPYFINK OKHMJIADHHH TEKIIMPHIIAA, XycycaH EpYFIHK OKHMHHHHE
(QmokTyanusnapuny, €K Gomkaua alTranjd, KBaHT (IIOKTyailisana-
PHHM YpraHuuija Hasapiaa TYTHJIaLH.

Texmupumiap myHH Kypcaraguku, KypHII Ce3rHCH GHD OHJA By-
WKyJra KeaMaian, 6aJKH €pyFIHK MaHGAHHHHT HHTEHCHBJIHTHIA, CTIEKTP
coxackra GOr/IHK GyJiH0, Ce3HI XOCH GYJIHIIH Y9YH MabayM GHpP BakT
yrauu Ba 'y 0,1 nan 10 0,25 cex raya GysiraH opaHKHA TAWKHI K HJTa/H.
Arap cesr# Xocua1 KH1a€Tran épyFIHK MaHGAHHHHT TABCHPH TYXTAaTHI-
ca, y BaKTJa KypHII ce3rucu GupiaH HyKoaMmaliinu, GalkH CEeKHH-acTa,
KaTop 06pasnapuu yTkasuo, cyur iyxomanu. By epna Gaén xuinnran
XOAUcanap CHrHaJ YHPOKJIAPHHHM, "KHHOKapPTHHANAPHH, TEJeBHCHNe
nporpaMmanapiHi Ba yMyMmad Gowmka 6apua €pyrJIHK MPOLeccaapHin
Ky3aTHja KarTa axaMusTra sra.

Arap épyrank Man6an kH EpHTHITAH OGLEKT EPYFIHKHH AaBpuil
KaiTapuIyBYH YaKHall GHJIaH HypJaca, y BakTAa Ky3 yHUYa Karrta GV-
Maran yactorajga KaHTapuiayBuH MHITHVIAWIHM ce3agu. Epyrink sa
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KOPOHFY/IHKHHHT KAaHTADW/IHLI COHH OPTTHpa Gopm/ca, MHITHIANL
CeKHH-aCTa HyKONHG, Ky3 HYPNaHAETIaH OOBEKTHU JOHMHMIl HYypJIaHAET-
ranfiex cesa Gomuainn. Iy Xxonm 103 Gepaérramparu wactora KPHTHK
yacrota Ae0 atanajgu. Y MaHOAaHHHT paBlIAH/IMIHra, Ky3 afarTauHsCH
Xo/IaTira, Typnapiajard ypHHra Ba Gomkanapra GOEJIHK- Hopman
€PHTHITAH waponTaa 6y KaTTaJqHK TaxvmuHaH Gup cexynaxa 10 Ta Hai-
Hauira TYFpH Kelajuras fe6 xucoGramr mymkuH. Jlemak, MHATHJIA-
MaHJHraH TaCBHP OJIHII YYYH, MacaslaH, KHHO 8KH TeJeBHAeHHea, Kalp-
JIAPHUHT Kafrapuiuur uactotacH 10 faH xatta Gymumu Kepak. -

Y3nykin EpuTHIIA EPHTHIATAHNMK y3oyKendra HucGaTaH KaM 0y-
siapi. Murnus ¢usurn Tans6oT wynnail KoHyHHH ToNraHKH, YHTA aco-
CaH MHJITHJIOBYM Ba MH/THJUIAMAHIuran mManGagaH cyGbeKTHB KaOyl
KUIHHaguran Be B2 B, paBliaHinkiaap HHCGATH T. YaKHAL AaBOMHUILIH-
PHHH YaKHAl Ba KOPOHFYJHK NAaBOMHHJIHK/IADHHUHT T HHFHHMCHTA
HHCOATH GH/IaH YiYaHagH, S'BHU ‘

- Be _ 7 s
Bﬂ T ’ :

6y epia T — yaKHauI Ba KOPOHFYJHK Nay3acH BaKTIapHHHHL HHUFHH-
mucH. TanbGOT KOHYHH MHATH/MAMI YAaCTOTACH KPHTHK dacTOTajaH
KarTa Gy/Iran X0l y4yH §pHHAHTUD.

VIKKH Ky3 6HIan KypHw 6Hp K3 Gumam KjpHiura HUCOATaH MyXHM
MkKkH Ky3

LU= pacst,

XycycHsiTiapra 3ra. -
OmiaH Kypum GHHOKYJAP KypHUI
ne6 aramand. Arap KypusaaeTrai
Oyiom uekaum macogajga Typram

- GyJica, y BaKTHa yHH aHHK KypHUI

yuyH MKKa/la Ky3 wWynaai opHeH-
THPJIAHAJHKH, YJapHHHr KypHUI
yKa1apu (onTukaBmii yKmaap) Ky-
pusaérraH ofbekTHa Yyypatiaid.
By xonga GyloMHHHT HKKa/la Ky3-
parn  Ttacsupu fovea centralis
Jia Xocua1 Gysaju Ba oGBeKT OHTTa
6ynu6 xypuHagu. AKc XoaAd
OyioM HKKHTa OyaH6 KypHHHIIH
ouan Ky-

Jf MyMKHH. HKKH KY3
/’ pHw, ailHHKca, ¢asoBui YYKYP-
/ JNHKHH, SbHH GYIOMJIapHHHL XaM-

MHHIHCHHH  KaGyJ KHJWLIAA MY-
Xumanp. X aMHAIHK (9yKyPaUK)
HH OHTTa Ky3 OHJaH Xam Ce3HI
MyMKHH 6ysica xaM, OHPOK Y
HKKH Ky3 OWJaH Kyprasira HHC-
GataH HHXOST jgapaxcaga EMOH.
Butokyasp Kypuuiga Gup-6upura
Kyaa SKHH OyJca-ma, HKKH K3
TypraH HyKTanapiad Kapasiald.



By xonna Gyomumnr ks Typnapiachgarn  TacBHpPHAA  XOCHI
Gynanuran (apknap GyloMHHHD peabeWInK (4yKypJHK) TaaccypoTiim
Gepaan. By Taaccypornu Gurra Ky3 GH/aH Kaparawja OJHLI MyMKHH
6yamaiinn. Crepeockon GHHOKYJASIP KypHIUra acocqaHraH. YHUHT
nuauy Kyitngaruua (139- pacm). Maxcyc gotoannapar GuaH Gyiom-
_HHHT CypaTHHH wyHAalH KuJIHO OMHMHAJAHKH, YHHHT HKKHTa Ky3 6uAaun
Kyprapjarura yxmaw MKKHTa KypHII HYKTacHjaH HKKHTa AB
Ba A’B’ tacenpnapuun xocHn Kuaanu. CyHr HKKana cyparra GHp BaKT-
Ja cTepeockon opkanH Kapadaii. By GurTa cyparra (pakar yanm Kys 6H-
JaH, HKKHHUHCHTA 3¢a YHT Ki/3 GH/IaH Kapaiira HMKOH GepalH. Hur}mu-
2n A"B" raaccypor sccn (oTorpaduK TACBHPHNA aMac, GalKH Xaxumuit
Gyan6 xypunysun pesbeduu pean 00BEKT TACBHPHra MOC KelajH.

V1 606

EPYFIMKHUHT 1AG®O® BA BHP )KMHCIM MYXUTJA
TAPKAJIMIIN

40-§. Epyraugnuur Oup dKMHCAM BA M30TPON MYXHTAAPHUHT
axpaJiuil HYerapacufia KaHTHWIM Ba CHHHLIMHHHT
91eKTPOMATHUT HA3apHUsICH

Epyrnnkuunr acocnii xoupanapn GupnHYH Go6ja GaéH 9THAram
SJIeKTPOMArHHT Ha3apHsiCH Ba GMp JXKHHCJAH MyXHTJIap ONTHKacHra OHX
KaTop MyXHM MacajajapHi aHHK Xaa KHWIHW HMKOHHHH Gepanu. By ma-
cajlajap Karopura EpyFIHKHHHD ITYHAAH MyXHTAApPHHHT arpaaHul
uerapacujia KaiTHiu Ba CHHHuI npoGnemaiapy xupaau. Bynna Kaiirran
Ba CHHTaH HYpJApHUHT aMIJIHTYyAalapH Ba IeMaK, YJIapHHHT HHTEHCHB-
JUKJIAPH XakHia MHKIOPHI MabJymoTiap GepyBUM Kyda KHMMaTIH
HaTKamap oJHI MyMKHH. By MabjaymoTIapiaH KaiTraH Ba CHHTaH
EPYFIMKHHHT KyTOMAaHHWINTa, yerapajaHyBuH Xap HKKala MyXHTHH
TAWKHI KMIraH MOMULA Xy CyCHsATIapHra GOrIHK KaTop OOuKa HaTiHiKa-
Jlap KeaTHpu6 ynKapuaaji. :

Kyitnnran macanany XaJ KAInm yayH HKKH MYXHTHHHT aKpajinul
yerapacura TymraH épy_rilm( HYPH TYLIHII TEKHCJHIHra MepreHinKy-
NP KyTOaaHraH, sibHH E 2JIeKTp MaifJioH BeKTOpH Y6y TeKHCJIHKKa
neprnenHjikyaap 6yjran XoAucanapHu kapab uukamus. 140- pacmzua
L Epyraux nypiapHHHHT a6CONOT CHHAMPHIL KYPCATKHUJIAPH 71, Ba My
GyJiran HKKH MyXHTHHHT S aKpa/Hi yerapacira TYWraH XoJa Kapai-

L

rad. Tymmm Gypuarn ¢, cuuni 6ypyars W ra TeHr. £ 3Jextp Maiiion
KYYJaHFaHIHK BEKTODH X0Z TyIIMII TEKHCJIHIHTA MEepHeHNHKYJIsp
=y

TeKHCIIHKIA ETalu, WYHHHT yuyH Xam 140- pacmua xypcaruiamaran. H
MarHuT Majijlon Ky4/JaHraHJIHK BEeKTOPH TYLUMIL TeKHCauruaa éraau. LR

-
KaiiTras HypaapHuur HR MarnnT Maiilon KyuJaHranIuK BeKTOPH XaM,
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g

L2 |
140- pacm.

—
LD cuHraH HypJapHUHT H PMarHuT MafiloH Ky4/JIaHTaHIHK BEKTODH XaM
w1y TeKHCINKAA érafd. By Hyp/1apHHHT YKyap 6yi#na6 KoMnoHeHTasnapH
TywraH pyFIMK yuyH H, Ba H Kaditran épyriux yuyn HR a HR, cuH-
ran 8pyFIHK yayH HP2 sa HP 6unau Gearuianran. Y m6y KOMIoHeHTaIap

TYIUHII Ba CHHHLI Gypuak/iapyura GOFIHK X0Ja KyAuaars KuiiMaraapra
sra (140- pacm):

H,= — Hcos g, H, = Hsin g,
HR= HRcos P, ‘ HR — H%sin P, (40.1)
HP = — HP cos® HP= HPsin .

DuieKTp MaHIOHHUHD X, z YKJaapn OYyitna KOMMOHeHTajapd Hojra
TeHr, y YKH OYillaG KOMMOHEeHTa/lapH MOC XoJja

Ey—Fe. Ef =EY, Ep=E" (40.2)
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ra TeHr. Kyiiniran macasaHu xam STHUI y4yyH GHPHHUH BA HKKHHUH
MYXUT/JA 9JIeKTp BA MArHHT MaiiloHJIapra TerHuln YerapasHii mapt-
napfan goiizananamus. MajiZloHHHEr TaHreHIHa 1 KOMIOHEeHTa/lapi y4yH
Gy uyerapaBmji mapmiap

. = Wy =y (40.3)

KypuHHIa é3unany, GyHza E,’, H, Ba Et,’ 'H,:——GHPHHHH Ba HKKHH-
UM MyXMTHQ 5JEKTp Ba MarHHT MaiiloHJapHAHT TaHreHLHAI KOMIO-
HeHTaNapH. Bu3 kypaérran Xonga yjap x Ba y yxjapu 6YiiiaG Kom-
nonenTanapaup. Bysapuuur (40.1) Ba (40.2) sapiard KuiiMaT/IapHHH
(40.3) waprra KYiiuo,

E+ ER = E°, (H—HR)coscp = H"cos (40.4)

ra sra GyJamus. i -
(3.13) Ba (3.22) ndonanapran £ pa H BeKTOpHapHHHr aGcoMOT KHil-

MartJjapu

Vu-H=1V¢E (40.5)
MyHocaGarja skaHd KeauG unkand. CHeKTPHHHT ONTHKABHil JHanasoHi
yuyn p=~1, Ve =n Gyarasnyrufan (n— KypHIaéTraH MyXHT yuyH
CHHANDHUI KYPCATKUYHHHHI a6comoT KuiiMarh), (40.4) Aard HKKHHYH
TeHrJ1aManu

ny (E— E®)cos ¢ = ny EP cos i (40.6)

KYpUHHIMAA E3dm MyMKHH. EpYRIHK CHHHIIMHHHT SJleMeHTap KOHY-

HHIAH KeJuG YHKYBYH ﬂ=§l"—$ MyHoca6arian ¢oiinananng, (40.6)
n;  sin

opmynann Kyinjaarnya €samus;
D sin (- cos 1
(E—ERycos g =E % (40.6)
DHaM Gapua KaTTAaJIHKJAPHH TYIUHUI TEeKHCJMIHra mMeprueHIuKyJIsap KyT6-
JIAHHIIra TerHIIIH 3KAHJMCHHH GHJMPYBYH S HHJGKC OuJad Genru-
naiivus. (40.6) marm EP mp ymumr (40.4) HuHr GUpHHYN H(oJaCHAArH

KHIIMATH GHJIaH aJMAlUTHPHG Ba TErHIIAYA Y3rapTHpHO LIyHJal €3a-
MH3:

Eg sin (@ — V)
A T} (20-R
ER .
6yHna rg =T: KaTTaJMK TYIIHII TEKHCIUIAra MeprneHiuKyJsap KyTo-

JIAHHII YYYH TYJKHH SJeKTp MAaiiloHH KyYJaHraHJUTHHHET —KaiTui
ko) huLEeHTH (€KH, KYTHAYA, TYJIKHH aMINIHTY JaCHHUHT KafTHII Ko3(-
GbuuuenTn 2e6 aiiTHNANM) HE GUIAMPAH.

5 MHTeHCHBIMK MaiifloH KyuJIAHTQHJHCH KBajpaTHra IporOpLHOHA
GyJirawd yyyH TYwyBud Ba Kaiitran tVukun yayw [ o~ E} IR~ ER
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Je0 €M MYMKHH. Y Xoaja UHTeHCHBIHK Y4yH R, waitTapuui K03~
QHLLHEHTH i
2

EZ\ sint(@— )
Rs = ( T = ot e
Egy sin® (@ + ) *
(40.7) cdopmynanan Kaiitrau TYNKHHEHHT MafI0OH Ky4JaHras/iMrHHT
TOMaMH3:

(40.8)

ER oy sin (¢ — \‘)l
R F T ey (409
Es HuHr Gy Ignuﬁmamm[ (40.4) parM OGHpHHYH TeHrJIMKKA KYiHO;
MKKHHYH MYXHTIa YTrad TYIKHHHHHD aMOdTyZacHHU TOMAMH3:

=D __ 2cos @ sin
EP= EsmH, (40.10)
EpyrIHKHHHT @Kpajul CHPTH OpKamM yTkazuim  kosguumuents T
R, 4+T,=1 (40.11)
IapTAaH aHHKJaHALH.
Jemak,
NS Pl (40.11%)

Byura R, uunr (40.8) dopmysnanaru guitmatuue kyiw6, T, yayH Kyid-
garu udoaaHH XOCHJ KHJIAMH3:
T — sin? 2¢ sin 24 - (40 12)
T sin? (@4 )

MyxHTJIADHHHT aXKpaJIill Yerapacura TyWaéTrad Epyr/aHK HypJap# Ty=
Lz N

e TeKMcaurnga KyTGsanraH, sieHH E BeKTop Iy TeKHCJ/HKAA €T

rai X0 Y4yH XaM XYAAU LIYHAAH XUCOGJIAULIapHU (arkapHil MysKHEL
e J

Byuzaii Xonaa  H BeKTOp TYUIMUI TEeKHCJHTHra neprieHAHKYJIp 6y~
) —_— — 3 - .

nanu. emak, (40.1) pa (40.2) dopmynanappa E sa H muur ypui-

JapHHH aaMalTHpUIL Ba KeitnHuanuk (40.3) derapasuit mapTAaH doit-

Janauiin Kepak. r
XHcognanyiap, KaiTrad Ba CHHrAH TYJKWH aMIJNTyfajapi Ba Kai-

TapuLl XamAaa YTKa3ui KOIPpHIHEHTIAPH yuYH Kyitigard woaaiapHi
Gepanu: .
R _ o lgle—1v
»=Ergern’
EL):E,: : 2 cos @ sin . i
sin (@ + ) cos (p— V) -
R -
p = fpe_ je@—W r (40.13)
r ‘Ep g+’

R = () - Eary
P [7 o m'
L sin 2psin 2§
T,=1—R, sin® (@-+) cos? (@—1) '

238



GyHIa «p» MnJeke Gapua KarTamiKJapHAHT KYTONa#uul TYUIdml Texpe-
JUruaa Gyauul XoJdra ouj SKaHJUCHHA GHJIAHPALH.

Kyr6nanmaran €pyrauk HHTeHcuBnurunm [ Ba [, MHTEHCHBIAK-
JIADHUHT HUFHHAHCH: CH()aTHAA TacaBBYp KHJIMLI MYMKHH, ABHH

I=1,+1, (40.14)

Kyr6nanmaran épyrmukna I, = ],, =é 6yarany ydyH KyrtOaaH-
MaraH €pyFnIuK YYYH KaiTHII KOXpHUHEHTHHH
R | R R R
R ity _ 120
1 ol 1

KYPUHHMmAA é3H1 MYMKHH.
* Tymysuu Hyp MHTEHCHBJIMTHHM YHHHT KOMIIOHEHTa/lapH HHTEHCHB-
JHKJIApH TapsHla €3HII MYMKHH:

/f I
= = I, = 2 I=2I, =21,
Aemak,
s A 1 ;
R =?(Ts =1 Tﬁ)zi(&“}' R,). (40.15)
Bynra R, Ba R,, JIAPHHHT KHIMATJIApHHH KYSIMH3:
= 1 (sin*(@—1) lgé(w—lb)}
R=— 40.16,
2 {sin"’ (P +¥) T tg* (o + W) ) ( )

R, Ry, R, yuyn onunran copmynanap Ppeseib dopmynasnapn Aeiiu-
naji.

Arap ¢+ =-’21 6yuca, tg(p ) =co, R, =0 GYnazu. By

XO0Jila 9JICKTPOMArHHT MaHAOHHHHHI TYIUMII TEKHCJHIH[Aa KyTOJIaHraH
KOMIOHEHTH KaiTMaitiu. Arap axpayuix cupTara KyrGaaHMaraH €pye-
JHK  Tylca, Y XOJAa KaiiTraH epyrauK TYaa KyT6iaHran Gynai.
Bynpaii xonuca 103 Gepran Tymmm Gypuark ¢p TYV1a KyTO/iaHuul Gyp-

uarn ékn Bpiocrep Gypuarn mefinnaiu.
cos (¢ -+ ) =0, P+ = % Gyarann  yuyn ¢p= ’?‘ —,

oS (pp = sinp, sin, = nsinp 6yaagu. By mynocabarnapaan
igp,=n (40.17)
9KAHIHTH KEJHO YHKaiH. )

®= % 6yaranma R.}. =1, R,=1, R=1 6ynau.
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Arap ¢ — 0 G¥uica conga R '
g g Ba

SHECAD Th0h r’ny XONna, K, R, wunr udonamapuna cunyc sa
n1ap PryMEHT/Iapy OHJIaH a/IMAIITHPUIHIIN MyMKHH. Y XOJ-

Aa LWyHAAH C3HI MYMKHH:

Tl (40.18)

Mluma yuyn (kpor 1mmuack K-8 yayun = 1,5) R—=0,04, sroun 4%.

A, Ry
104
48

e

Yo Dg?

5 e

@
90"\1\ ¥
;},\\///ZJ { (5

2

7L

142- pacai.

Tonunran MEKIOPHH MyHO-
cabariap Rs, R, , R napHUHT
@ ra GorF/IaHUII T'paHKIapHHU
sicamra MMKoH Oepamu (141-
pacm). 142- pacmpa Bprocrep
Oypuarn ocTHaa KaHTraH Xoi
YUYH HypJlap Ba 3J/I€KTp Mai-
JIOH BEKTODPJIADHHHHT OPHEHTa-
UHSICH  KeJNTHPHJTaH. ¥ HUHD
XyCycHATH mIyHJak{, OyHJa

ED pexrop LR galiTyBYH Hypra

napasuien Gyaapd. EP maijon
TabCHPHJA MOINAHHHI CHHIaH
HypJiap TapKaJafurad 3JeKTp
3apsiapH (3ne1(Tp0HJﬁp) EL
fiynamumu Ba jemak, LR jiy-
Hajgumu Oyina6 TebpaHaiu.
Bupog TeGpaHa€Tran 3apsii-
JIADHUHT Xapakar HyHaJIHIIHIa
yaap nypJamarani y4ys Bpio-
crep Gypyard OCTHAa KaHTHII-
na KaiiTum GyJIMaifH, YyHKH
Gynna xaiitran EpYFRIHK TeO-
paHaérraH  3JEKTPOHJAPHHHT
MyXHT AaTOMJIapHAarH HKKH-
JlaM4l HypJaHHIIHAaH HOOpaT
Gynanu. Kaiitapum Ba  yTKa-
3HII KO3(GHIHMEHTIAPH YUYH
Tonuarag (opmyJaanap ;>
Gysiran oM Y4yH XaM, 13<r1y
XOJ yuyH XaM YPHHIHAHD (i
Ba 71, — OMPHHYH BAa HKKHHUH
MyXHTIADHHHT aGCOMIOT —CHH-
JHpHIl Ky pcaTkHuIapH). Bu-

pPox 7, <n; Oyaran xosnga Myxum Oup XOoAuCa Ky3aTHIANH,
Gy Xonuca IMMHT KaiiTWm Oypuard KuilMaTHAA COAUp OysIamH. Ana
my Xojuca, HUMa SKaHHHH aHHKJaiMH3. Arap EpyFRIHK abcosoT
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CHHAHpPHW KYPCATKHYH 71y GYAraH MyXHTAaH aGCoMIOT CHHAHPHII Kyp-
caTKu4H rn, OyJraH MyXHTra TymaérraH Ba n, <, 6yjca, y xoaaa ¢
HYPHHUHT Ty 6ypuary 0 JaH T“ raya y3rapHiuH MyMKHH; @ =—?7KHI"!-
MaTra spHmraHja \j CHHHI Oypyar
sinyp, =+ (40.19)
n
MyHocabar Gu/IaH aHMKJIaHaXHTaH iy, MAaKCHMyM KHAMATHH KaOyJ
Kunanu, 6yHna n = %’;ip‘,‘— JIIMHT CHHHII Gypuar jAe6 aTajaafd.
. 1
Hemak, Epyrnuk 1;<n, GyJaraH GHp MyXHTAaH HKKHHYH MyXHTra
Tymranja, eiunnu 6ypyaru 2, 6y/iran Hyp KOHYC HYHAArHHA TapKa-
JIMIIM MYMKHH. iz JaH KaTTa Gypyak ocTHAa 6y/raHaa épyrIHK HKKHHIH
MyxuTaa Tapkana onmainu (143- pacm). Arap akcHHua, S'BHH EDYFIHK
ny>n, MyXHTAaH Tymica, y XoJjaa TymHm Oypdard @ =0 gaH QL =

son . -
= arc sin ;I—z' raya OpTHIIHAA EPYFIHK 6HPHH'{H MYXHTJaH HKKHHYHCHIA
1 - i

uHKanu, GHpoK @ OypdYak @ JaH KarTa GyJIraHH XaMOH TYJIHK HUKH Kai-
THII XOZHCACH 103 Gepajy Ba SHAH EPYFIHK MKKHHUH MyXHTra yTMai,
OpKara—OHpHHYH MyXHTra TyJaHK Kairagu (144- pacm). Bynga Rs =

X 143- pacw.
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‘7 = R, =1 6yaagn. Tywmmn 6yp-

yard siHajla KaTTajalranujia Kaii

TapHw Ko3pguuuentaapu - 6upra

< > TEHIJINTHYa KoJaBepajd. yauK

v 7 7 huKn KalTHIIAA EPYFIMK HKKHH-

< Y4 MyXHTAA TapKaaMmaigu. Bupok

> % 6y GpyrIHK MKKHHUH  MyXHT

A HYHra MyTJIaKo YyTvaiaM, Jerad

cys smac. Epyrauk yragu, On-

N7y POK HMKKHMHYH MYXHTra KHYHK

macodara yTrad, opkacHra Kai-

144- pacy. - Tagd. JInmuT GypyakiaH aH4a xar-

2 _Ta Oypuax/apja €pyFIHK HKKHH-

YH MYXHTra A TYJIKHH Y3YHIHT U TapTHOHJAr H UyKypJauKKaya yTa oaajy.

d)penen? Qopyynanapu daxarrusa tamoman wadgod MyXHTIap

VUyHTHHa YPUHAHAHD. O3ruHa joTHaum Gyarad xonza xam peHelb

(hopMyJlanlapHIaH YeTTaHHI Ky3aTHJIaH, XyCyCaH, TYJIHK HYKH Kaii-

THIL JITHMHT Gygqarnzxa Kalitapuir Ko3(puiuenTy 6n‘pra TeHr Kuimarra
SpHlIa oiMaH, TywHur Oypyard KaTTaJaluMmEga yHra HHTHIAaIH.

41- §. Anusorponux KUCMJApAa ONTHKABHI XORHcaJap —
KpucTaqiap ontHxacd. HypHHHr MKkkuiaHuG CHHHILM.
Cynbuit annsorponua

AHN30TPONHK MOAZA/Napia ONTHKABMII XojucajapHH YOy MOJAd-
JiapAia sICCH 3JIEKTPOMALHHT TYJIKHHIAPHHHT TAPKAIHIIHHAHN Y PraHHIIAaHn
Gownaiinua. JacTial, aHH3OTPOMHK MYXHTHHHT Y3HMTa XOC XYCYCHSAT-

JIapHHH aHHKJIafIiK.

Hsorpon »xucMmJIapaa MOAA3-
HUHT 3]1eKTp, GuHOGapHH, ONTH-
KaBHii xycycHstniapu OGapua Hy-

, Hanuwunap Gyfina6 Gup X Gy-
Japd. Vaorpon mojuaiapra ras-
J1ap, CYIOKJIHKJIAPHHHT  KYMuH-
JIITH Ba amopd KaTTHK JKHCMIAp
KHpanu. AKcHHYa, KpucTajaap-
la TypJaH HyHajJupiaap Gyiinab
- YJIapHHHT XycycHsTaapH (apyii
115- pacyr. Gynmmu  xysatmiagd.  JKymia-
JlaH, 3JeKTp MaHAOHHHHT TypJi
jiyHaMHUIapH yuyH KPHUCTA/VIADHHHT  3JIeKTp Xoccajapu TypJnya-
aup. Xoccanapu HyHanumuiapra GorauK Gysran GyHjail Moaxanap
anusompon® Monaanap AeHHaanH.

1 Msorpon MOANANapAa MeXaHHKaBHil TasCHp Kuamw EpAamuia €Ku H30Tpon
MOA/ANapra 3JeKTP BA MATHAT MAiiIONJAPHH TALCHP 3STTHPHI GHiaH Xam CYHDHM
PABHIIJIA AIH3OTPONNST XOCHA KHauw Mymkud. By tyrpuna 66- sa 67- naparpagaap/a
6aTa)CHIPOK TFaNHPHIAAN.
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Kpucrasnapna épyrink Tapkamimuiga Gyragiras 2cocHil OnNTHKaA-
BHif Xoauca — 6y HYPHHHT HKKHJIAHHO CHHHIUH, SBHH KPHCTaJ1ara
TYmras épyraHK HYPHHUHT CHHHLI HATHXKacHAd HKKHJIAHHIIHAHP (l4§-
pacwm). ‘By Xomuca &pyFIMKHUHD 3JI€KTPOMATHUT Ha3apHsCH GuIaH Ty-
JIHK TYWYHTHPHIAAH. . . .

Hsorpon moxpanap yuyH D 37eKTp HHAYKUHS BexrtopH Oumnan E
SMEeKTP MaiiIoHH Kyu/JaHTaHJIMK BEKTOPH OpacHza

D=eE (41.1)

GOFTa KL MaBxy JALHp, 6)’[‘]}13 € — MYXHTHHHT JHIIEKTPHK CHHIAHPYB-
= o o o
uannurn. [) BeKTOPHHHT X, f, 2z KOOpAHHAaTa yKJapd GYiinao wom-
NOHeHTAIapH MOC PaBHIUAA -
D, =¢E, D,=¢E, D,=¢E; (41.2)

Kypurinmuna E3unam.
Aunsorpormik Mojfa yuyH Gy GORnammul GHPMYHYa MYPAKKaGPOK

Gynafn, yyHKH KpHCTAJUINA SJeKTp Maﬁﬂ.ormnm‘_jyplm HyHanHuuIapH
Y9YH JH3JIeKTPHK cuurnipyauaﬂnnx Typauda. [ BeKTOPHHHT yKaap
6Yi1ab kommonenTajlapu £ BeKTOPHHHr Gapya yuaja KOMIOHEHTajlapi-
HUAT (pyHKUpsaapy Gyaajnu:
D, = ewEy - ey Ey + &E
Dy = &ysLx+ ey Ey + 4oL (41.3)
Dz — eszx + EzyE!/ ',‘ BzzEz'
(41.3) (hopmysranapna MuSMEKTPUK  CHHIHPYBYAHIHKHHIT TYKKHATA

KuiiMaTH Gepuirad, Oy KuiiMaT/iap £ 5/eKTp Maii/IOHHHHI KaHCH fiyna-
= - o
JHUIAA TaLCHP STHIIH Ba [) BeKTOPHHHT KOMIOHEHTH KaHCH HYHa-

JHULAA KY3aTHIHIIM OHJIAH aHHKJIaHa[M.
Bupox & HHHr onTHTa KHAMAaTH TEHr OYJranulan (8y = €yy, Eyxz=
. =8, &y, =8&,y), & HHUHD OJTHTA MYCTaKWJ KHAMATH KOJaJH, X0JIOC.
Bapua kpucramapia KpucTauIHHHT GOWI SJIEKTP YKJApH Jie0 atavysu
yuTa acocit - HyHaJNHWHUHT GYMINM AHAJM3HH GUPMYHYA COAJAJali-
THpaZH. Ara]l_ Gy ¥Kmapuy KOOpAHHATA YKJApH cupaThHia TaHJanca, y

xonga D ra E opacuparn Gornasum GHpMyHYa COAAA  KYpHHHUIAA
E3UMAIIN MYMKHH: >

Dy =¢e,E, .
Dy = eyEy, (41.4)
D, =e,E:,

Oyuia €, €, €,— JAUSNCKTPHK CHHCAMPYBYAHJIMKHHHL 3JIeKTp Maii-
JIOH TaHna0 oNuHraw X, Y, z yKjaap GYitnab TabCHP 3TraH XoJJjar i
KHiMaTiapH.
— —
(41.4) mynocaGatnapaan D pa E HHHT M30TpON MYXHTAAH (hapg/t
ynapok Typ/u HYHAJIMIIra 3ra SKAHIUCH KeJHO HUHKALH.

16* 243



Ol KpHCTAJIAP/A SICCH SMEKTPOMATHHT TYIKHHIAPHHHT TAPKAIHIIT
Onyian GOFJMK GYJraH MacasaJiapHu TeKIIMpHmra yramua. 3-§ Aa siccd
- -> :

SJIEKTPOMATHHT TyuKuHAa E Ba H Bekrtopnap Hynamumu opacujard
GornaHHmHK udoanosun dopmysaa (3.22 Qopuysa) TommiraH SH:

VEE=VulH T, (3.2

==
OyHJa | — MarHuT CHHTJIUDYBYAHJMK; N — TYJKHH CHpTHra YTKASHI-
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