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C¥3BOLIH
d Hasapnfi MeXainKa MelarorHKa HHCTHTYTAAPHHEHT <PHIHKA,
Yty Puyn w¥asanua neBArOTMES WHCHUTYTESQE YUYN uazapnfl peoxalinia ePuznHa Ba acTpoHoMuss, cMaTemarHka pa QHINKA® HXTHCOLIHKE-
G GeuruAdHTAN DPOTRANMA DODCHAD E3HATIH. ¥ula mEmesmaTHRE, CTATIND, napnza Ha3apuii GHIKKAWKHT GHPHHUR G chaTiia, «VMyM-

JHHAMBEL B EHAAHTHE MeXaHAKaHWEr ACOCHR TYIRYHYSAAPH, KUHYH-ROHAIABPH
ZaBg sTwiram m@ YABDLA ROHP MECOTFMACANANEp eunAran. KypeEHAU  CTATHES Texiiika danzapn Ba GuIKKas HXTHCOCAHIMAA 3ca DHp TOMOHILAH,

KHCMIT KHCKA, KENCMATHRD B8 ARAAMNED GfanMaupe séa Savhpoun Galy ITEATAN. Hasapwﬂ ramKanur GEPHHH ﬁ;huuu Eli{ll'aTH.l'Eﬂ. HKKHEYH TO-

Txve w{AAQEMICIERN YHUDEPEHTETNAPRENT QEINKE B3 TRONDMRR myHHAr-
AR, OFnfl TEXHNEA TEYB DMpTAGPHULAT IICKTHOTOXHHER, TOF M2 TRNRYPTHECH MONZAH 3CE, YMYMTEXHHED (A apHHHT unasapmit acocH cHpaTHaa
¥AMEA 0SAK-ORKAT MyTaiaccHCAArM GFAHIE THRINM QAYEIR CTYAEHTARRN  KAN PRHTHAGAN. «VMYMTEXHUKA HAHASPA BA MEXEATs HXTHCOCANTHAR
g ool ot HAIAPHIl MeXanika ymyMTexmmka (AHAAPEHMEF Hazapui acocw
cuaruas YRETHANG, YV TYPAH XHA TEXHEK MACANaJdpHH  e9HEl
1 yuyH nodgesop Ojaamh.

By mxTncocAHRAapAa YKHETran cTylleHrdap yuyw §abex THan-
1a HaapHil MEXanHKANAR AapcABEAAp EKA YKYR K¥anaHmach Ak
pfﬁ Eg:ﬂi‘;" JWTHEN Xamna yura Giaran sxTREmEN ILTHOOPra 0ANG, MyaAAH-

aap MasSKYp KiaganMads Tafiepaagnaap. Ymby KyasanMa nelarors-
K4 MHCTRTYTAAPH y9yH MPAKAANBHTER MpOrpamMma acocHia Esma-
rad GFamG, yiia nazapail MeRaHRKAHNHT BEMHCMATAES BA ANHAE-
MHKS KHCMIAPH KeNTPOK, CTATHKE KHCMH 3cd KHCKawa Oadn sThi-
— AH.

..r gl 'ND K§aaanma, acocan, neadrornka HHCTHTYT/AAPHHUHN WHAYCTPH-
Ad-nendroruKa va QUINKA-MATEMATHEA QakyabTeTAapn CTyIeHT-
AApHra MPMAAnAnTAH. YHLH oaHll Teamiga JKyB WPTAAPHHHAT,
WYBHHECLEK, YHHEBEpCHTeTAGpHUEr (AZHKE, FeOfAoris MIXTHCOCAIATHE
OFfinga TasaHM OJAYBYH CTYAERTAAPR Xam GofaananilAapn My

KHE.

Maakyp Ukye kiaranmacwnn spathuwaa Oepras  kypeataa sa
macaaxataapn yuyn myaaangaap ¥3CCP ©A xaguknit anaock,
npodeccop T. Pawngosra, TomiIlY nasapufl sexaunks xadex
- ﬂ‘wl*” pacunanr xouenta [1. Hloxa
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sanapw yuyn npodeccopaap 3. B. AGyraames sa I. K. Boanuu-

cknfi, pouentanp, M. Hemomnos, K. Kawonos, 3. T§xracanon
fprognapra, ¥alexucroH Nelarornks GABAZPH HAMHEA TEKWHDHI
MHCTATYTHHANr karTa wasmil xoanmn X. A, Banuesra tamaxkyp
H3X0p sTANMAAD.
[Merarcruka HHCTHTYTAAPH CTYACHTAZPH Gex THA

&zparan Oy OupExun YKys K¥aaaEMack ftnuﬁi:m?:p.uaﬂ xz.:::
L Bfamacaury wysmkun, Myaanudnap fxyeynnaplan ywby winnan-
SMBHHHT OTYE BA KAMMHAHENZPH Xakngarn UsiapHuHHr  (HEp

7 B3 MYAOXAIAJNAPHAH <¥ KHTYBYHS HAWMPHETHrS ;
. - P plopHIIApHAY ¢f

HA3APHA MEXAHHKA MPEAMETH

Hasaphii MexaHHKS MOAULH MACMAAPHHET MyBO32HATH BA
MeXaEik xapakaTtH RoHYHNapHaH fpramyeud asinp.

Baxt froum Gulan XUCMAGPHUNZ pasoda Gup-Gupuea nucGa-
1AM JPUH GAMBLTUDIGMN MEXanuk gepaKar dedunsadiL.

Hasapul wmexaHnKana XapaKar nafiTHaa AHCMAapia Copup
Gianwn MyMmxuH OJIraE Wwaka pa cupar {arapumaaps Xwcobra
oamHMaiog,

MucMuBHT xap KaEAaf xapakats Kaspralup, GEpoR-GAp da-
3084 Ba xauoRiMp, GHpoH-0Hp BaKIla CORMP Gfaain. Paso xam,
BaKT xaMm xapakar Ounan Gup HATOPAZ MHCMUHHT {kerr mapHO-
1a vaTepusHEAr) Oopauy LWAKAAapaiInp. HasapHil MexaHugais
qiaso Gup AMHACAH BA HIOTpOE deb Kalyn KHAHHAAN, ABHA MEXd-
HEK NOANCAHMAT TTHLIH (kewHIIH) YHHHT Kaeprga {TadTranInry
ra xam, thaaonard gadics RyHaainAa COIHD GinaBTrAHANTHTE XaM
Gorany aMac,

JWpcsunnr dazofa Dourka HHECMTE pucOaran xapaxaTmii §p
CAMEIT YuyH Oy HEKHEYH xucM OHaan KOOPAMHATANAD CHCTEMAcH
(camo cucremacn) GoraaHani, ¥ xonna ECMHHUT TEKIIApHAA-
BTram XAPAKATH JRHCM HYKTaJapHHANT Tapazf QAHETAH HOOGPAH-
HaTanap cHCTemacHRArn diaso HYRTAHApH Omnan KeTM3-KET yCT-
Ma-yET TYWHK OpRaTH GenriaaHais,

BakTt TymyH4acH palif R ED L papfaToard ReTMa-seT/HCn-
Hil, YARPHHHT KaHU2 JI3BOM ITHIIHHU aKC arripul, v Frumumaas
fenamakka ToMol Gopazs Ba DPRAra KafTMACAME xpccacHra sra.
Hasapuii mexainkana parT hasoRHRT Xap Kangai KAcMEna Xam
fup wesépia yTanm Bay thaso Kafiy yaayRCH3 xaMid GHp MHHCHH
nef gapaaan. Bakr aGaini na wekcuainp. LywHnr yuys B2KT-
Hi MeRcH3 KY0 saeMedTaplat pGopar Tynmam xefinin MyMEHE.
By T¥naaMHuHr xap Gup 3NeMERTATA saKTHHAT MaBays KHAMaTH
MOC KEAAaH.

Llynn aaoyuna rapxnaial yrim Kepakih, dhazonni favaw-
JA4p YIYH OHHTAH Y3YHARK GHPANTH, BOKEaJAPHUHT frum mapai-
HHEN Kafll KHJAYVBUE BAKT OHDJANLH, LeMak, cOATHHHT WPHWH -
GHE IDAPONTIAH TALIKApH, Jaxapuumur GOMKA MACMApra nueOa-
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TdH X3paKathra xam GOFTHKAHD, SBHH yIap WHCGHA xapauTepra
sra. Uywonan, ¢aso sa Bagr MaTepHasuMHr GOpaNy makasaph
YKdH, AeMaK, yNdp XapAKaTIArE MaTepusra BOFAHK Xonaa yard-
panu. By §arapuursap EpyFamk TEIANCHCA SKHH TelAHkAapla xa-
pakaT RMAHHFAHAATHHE cesmaapan Ginanw. Hasapuli mexannkaga
yasp snTHBOpra oANHMaALH.

Mexannwagn fprasumaz pean oSweRTIBPHEHC abcTpakT of-
paznapu 6faran Molamfi HYKT4, 80CONKT KATTHE KHCM TVIUIVH-
HAJNEPH, KYY TYWYHYACH BA GOWKA K{NruEa TYWYHYAAAD KHPHTH-
Aaan. Wysapaay Gananaaphu# KYPHG wHgamus, Koaradaapn sea
KYPCHHHT TETHIMIH MOMJAPHAZ KeATHPHAAIN.

KotEper KapaaaTran Macada ydyw gascuiapunuss  axa-
mustu Gfamazan, saccacu Gup ceomeTpux wysxtoza wodiguean
det Tacasayp Kusumaducan dcuca moddun ayxra def arasedw,

Xap Bup HYKTACURNKZ BQIUSTH 60 yapagaTy UKKUHY Gup
HUKTOCLUHUNS BAIURTU ¢d yapaxeruea Oorauy  Gfczan  modoud
HYKTOiap TOnAaMU MEXAHUK CucTona deduiadu,

Hxrudpud uxxku nyxracy opecudasn sacopa  Japaadduzan
Mexauu cucreme abcoaor katruk sucs dedusadu, Mucumazpun
abconoT KarTHy gef sHeofiiaranaa, yaapla  G¥nanurad wakd
yarapumaap wasapra oamamafizn. Bysgafl aOcrpaktaam  mac-
MAPHHNE MmexaHHK XapakaTHEW JprasMman GUpMynua eHrHazaw-
THPAAN (KeArycHAa MHCM JeratuMiuila aboodinT KATTHE AHCM-
Hi HEZApZa TYTAMHI).

Hasapuii MmcxHiKa wapran pasiwia KuMeMaTuka, cTATURA B0
dunamura gueMaapra 68au6 Ypranuaaan.

Kunesmarurada xucmiaprune merasux xapaxat yry eywydea
KeATupyadu cadubza Ooraaaad, 2eomeTpux  WyKTau  nasapdan
Jpeaniaadi,

Cratura xuesuda wmucsmea xgduizan  sywaap (geTemacuMmu
KUtitg, Kydaap CUCTEMACUNE YHEO SKENSOACHT BDA2aH cucTema
OuAdn aaMQWTUpu, KyWAQp CHCTEMACH TaBOUpHOgaN wcucwiune
MYEGIRHAT WAPTAQRUHLE, FUCHAUNE OFUOALK MOIPKOANAN ORUEATLI
Macaraiapi XGputadu.

Hunamurada wodduid wyxTa, MEXQHUK CUCTEM Ba HATTUK FCLUCMH-
HIHE MEXGHUK XAPAKATM iy Xapaxatan oyxydea  KeaTvpyadi
cafafaapza Goraal fpzasucady,
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KHHEMATHKA
|1 606 HYKTA KHHEMATHKACH
1-§, Hykra xapaxaTHEHHr Oepranin ycyalapH

Bagriuuur WXTHEPHA nafiinis HYKTAUNHT BA3HATHHH Oupop cas
0K CHCTEMACHTa HMCOATEH AHHKAAW YOV AN MyKMA XapaxamUuRIn:
Gepu 2z veyaany wiotanaldan. Bynaa canoy cHCTeMach crparnia
HexapT, u“”“ﬁ?“' ciepux B3 X HGDFAHIIETM.ﬂp CHOTE MACHHN
oanm MY MERHL nuH4e, sapakar T¥epn Gypuaxan dexapt Ko
OPANHATAAGPH CHCTEMACHTE HHCGATAH TEKUIMPHAAL . By cntreMa

GupuyHua Kyaef GParanauru caGatad Ous KaM WeATYCHIA BCOTad

my cucTesMalsd oingsanamu3. Hygra gapaxary acocas y9 yoya-
m}:r neic o, xond,;dunammp, mafwel yeyadn B AIKAHA L,

~ X@pakaTuHHr BexTop ycyanna Gepmammd. Mabiymiu, uxTi-
epuh l':? HYKTa BaSWATHAW GHPOP KOOPAMMATAAAD CH TEMBCHrA
nHcHaTan, y4d ywby nyxrana Garaw, Comln 3CB KOOPAMNATANAD

Gowwga GYAras GHTTA r PRARYC-BEKTOD HHIEH BHp HAMETIH pa-
AHILE anmkaam MymdHd (1.1- pacu). Arap TEKMHPHABETTAH HYH-
Ta japaxataa 6faca, sagkT yTAmM Odads YHHHP PalHYC-BEKTORH
XM MOC PABHWAA TINHHHT Y3YHAHTHHEH B2 AYHAAHIIHEN yarap-
THpHG Oopanu. demak,

=7l (1.1)

KOHYHHATHHHED G2 pHANWE BAKTHUAT HxTHEprA nafrTias TeEmu-

puaadiran M HYKTA BAIMATHHN HWEKAAIL HMKOWHA TR Gepa i,

ABHH HYKTH XapaxaTeuw anngaafian. (1.1) tenraama myjma xa-
PONGMUNGRE BeRMOD KIPARMUIOGZN KUKEMAMUK MEHZIAHNACTE
AeduAan.

b
Bagraunr £, £, &5, ... KUAM3TAAPHAA £ BEKTOP, MOC paBmul-

a3, F:=.r-"[-t,}. ;;_;-;“T}‘ ;;=~rl:i,‘,i, ve. KATTAAHKASpra sra 6fa=
cuil (1.2-pacw). By sexropaap yWIBPHHUHT TFEOMETPHK Ypiin—
MMM M, ansug paduyc-sexmop 20d0zpaghs TeAnAZIN.

Hyyms mpaeicmopuacy Oeb, yapawam saxmuda yruuz as

apda woadupean mauza admusedu., Xapskarasra M wykra ea £
PARKYC-BEKTOP YUHAACH HYKT2 YCTMA-YOT TYIITARH Y4yH pannyc-
BEKTOP rogorpadu uysra TPAEKTOPHEACHHH uqmﬂunﬂnu.

L
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l.1-pacu. 1.2- pacw.

XapakaTHHHr KOOPAWHaTa’sap yeyamaa Gepmwammm. Hykra-
HEHT GHPOP CAHOK CHCTEMACHTE HMCOATAN BAIWATHHH wYy CHeTe-
Manark KOOPAHRATAAAPH OpPKEAM XaM SHHKASM MyMxHH. .1-pacu-
za M uygrammuar Oxyz EKAPT KOOPAMHATAIADH CHCTEMACHEATH

BasnATH kYpcatearan. Byena £ 4. £ —woc pasumna Ox, Oy,
Oz woopausata Yxsspuunar GHpaMK BexTOpAGpH, ATEP HYKTA WY
TAHAAHr3H CHCTEMara wuchaTal XNapaKET KEACA, YHHHT X, ¥, 2
KODpAHHaTANADH BaKTHHHE yaAykced (ymxumanapuw cudatuia fa-
rapud Gopamu:
x=x(), y=y(t), z=2(f). (12)
lynaad wwaub, (1.2) xam (1.1) ra §xwam nyxTa XAPEKATHHH
aHuKaafan. (1.2) TenraaManap RyKma XOpaKamMUMUNZ KOOPOUHE-
MaAap KYPUHLMRAI2E KURSMAMUK menZAaMataps Jefinaaon.
M pyKTaHEHC X, ¥, £ KOODPIHHATANAPH WY HYKTA pALHYC-Beik-
TOPHHHHI KOOPAHHATA Ygaapuiary apoexunsnapuaup. Bruobapus,

7 = xi+ yf + 2k (1.8)

Mygocabar Vpsuan Gyaaau. (1.3) nora myKra Xapaxkatn Gepu-
AHIIHHAHT KOOPAHHATAAAD YCYAHAAH BEKTOP YCYAWTa Ba BEKTOP
YCYyAunan KoopAWHaATaAaD yeyawra ¥Vrewan Oearsaafaun. (1.2)
TEHTAAMBNAD §3 MAIMYHH MHXITHEAN MPaeKmOpuanun: ! napa-
METPra HUCOATAH napamempur menziasarapuoup. ¥Yaspaas na-
paMeTp / HH AYxoTHO, TPAaEKTOPHAHHHE

hix, y)=0, [i(z, y)=0 (1.4)
H‘iFPHHHtImErH TEHFASMANADHNH XOCHL KWAHUT MYMERN.

Hyxra TeKHCAWKIS XAapakariauca, YHHHT XapawarTur Kymd
KOopgunamaAapa cucmemacuda sunKaam k¥n xoAxapaa xyaai-
AHK TYFAHpAAW. |.3-pacuna M HyKTAHNAT TEKHCAHKIACH BAIAR-
THHEH dudKACBUN KyT6 panuych r sa Ky10 Oypuarn ¢ wjpcaria-
raf, Oynaa ¢ OYpuakHHur wmycOar Aveaauwm cudarteaa coat
CTPEAKACH AFHAAMUIACE TeCKapu 6Yaran AFEAIAW KAGYA KHAWHA-
IH. XapaKkaTiarH uysqTa yuyw KyT0 paasycH Ba KyTG Gypuarm
BAKTHHAT OHPOP Y3AYKCH3 (BYHKUHAIIDHAHD:

r=r(g, ¢=¢(f) (1.8)
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1.3~ pacai. 1.4- pacu.

By TenrdaMasap xasm HYKTA XapAKTHHHHC KOOpAHHATAAID K¥pu-
HHUIHAACH Tenraamanapeanp. (1.5) A8n £ W0 AVKOTHG, TPREKTO-
PHAHRET BYTO KOOPAHHATARAPH CHCTEMACHOACH

re=r(e)

TEHT AAMACHHH X0CHA KHAHI MYMKHH.

Xapakaruunr Tabunit yeyans Gepwidiud. Bawau nalraapia
XADAKATH TeKWHPHAAETIAH HYKTAHHMHC TPACKTODHACH ABE3/LLEH
MarAys G¥anwn wyusns. M pygraswar Gepuaran M'MY tpaex -
Topuacnang Gapop O HYKTaHH cadok Gourw me6 oanl, syctar Ba
Mandui afnarmw Tawaadane (1.4- paes). Hygrasuer canog 60-
wHra wucOaran €A koopausaTacHud § opkaau Oearwaadamx. Y
X008 HYKTaHHHC Tpaekropwa OFfoal &1 HoopauwaracHumur yas

FAPHUT KOHYHH:
5w 5{1) (1.6)

M3eayM G¥AcE, HYKTAHHAC Xap OoHAArE XoaaTd THaa anps Gfaa-
an. Wynaam gwaub, arap: 1) HyKTa TpaexkTopHscH; 2) TpaekTo-
pusia canox Gowd cadataa KaGya KHAHHCAGH HYKTE; 3) Xapakart-
HHHT MYCOAT &xH smasthui Aymaanmu; 4) HyKTaHMET TPAEKTOPHA
Oy hnalb i wooponnaracHuuHr Farapuix koryeM, asad (1.6) udo-
A8 Gepwaca, xapakar TVAHK anugaaqann. XApavaTHWRr wysrAan
AHHKAGHHLIN Yeparamrune malunl yeyadae Oepuansis Aehnnagm

Xapakar CepuaHmunuir Kypub yTuaran Gup yCyARgan WickHHe
U OUp yeyaura Fraw Mywmews. Macanaw, xapaxar (1.2) rearaa-
Maaap Guaan Gepraran 6VaCHE, Napakar CepHAMIIMHHHEF TAGHHA
yeyamra §ramad fpaiank. (1.2) Tewraswanrapaan ¢ napaMeTpHH
A¥KoIaG, TpaexkTOpHAHHA anuKaoB4gu (1.4) TRWraaMarap XOCHA KH-
Anuann. Tpaexropusna conoy Gownun Oearnaam yuyH (1.4) Tenr-
Aamdagprad GHpop, Macaaan, X Varapyeadra X=X, xnfimar Ge-
puauan, Hoaran §arapysudadpusdr weiMATIapR Vg, 2, 304 Maa-
KYP TEHrAaMajapian TOOHASOM. Xp, Ve, &5 KOOpAnHETANAD OHAEH
Bearnaanysun O uyyTa canwok Gomn CHDATHAA DAHERIIH MYMICRH.
O xy. ¥., 2,) HYRTA XBPAKATOATH HYKTAHHHT TPaeKTODMALE BEKT-
HHHP GHPID f=f, MOMEHTHAS Ir8AMaran TpHUra MoC HehalM,
(Yuyman, tpaektopunia canok GomWEs Tanaaw BXTHEpHARMP.
Opatis, cagog Goww cndarHaa XapAKATAICH HYKTAHEWT f={
BaKTaarn TpaeskTOopuALa ETyBUM XOAATH OAWMHAZN, Eyup_nﬂ HyHTa
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(1.2) Tenrapmanapia (=0 2e6 0AHO TONKARIM. Paswaiin, casoK
gown cHbaTHAS Oxmaraw Gy WykTe yuyH 5 =0 Gfaaum.
Hygrannsr Tpaekiopus GyAAal xapaxar KOHYHWHW TONANAHK.
(ds)® = (dx)? - (dyy + (d2)® Cjarannagn ds= V &+ 3+ 2%k
t=0 npa §=="0 aeh oacak,
t

s=_[|,-".a?’+}-‘=+é*d’l {1.7)
b
i e
6faaan. By epam x =7, y=-p =

(1.7) unrerpaasy xucobaalb, nyKTAHHUT TPIEKTOPHE GfAaeb xa-
PAKATAANMIL KOHYHH TOOHAALN, XapakarHuir HfuHainun 5C8 (17)
whonasa WAAN3 OABHASCH HWOpA GHAan Gearnfdnaid.

1-macana. M uygra xapaxaru I=(2f+ )i+ (2 —3f)J TeRr-
aswma Guasn ndoasrananu (r—merpua, {—cCeKynana jaganazn). M
HYKTA TPBEKTOPHACH aHNKJBHCHN XaMmaa xapakar Gottaauran 1an
CYAF HaWds BAKT $rrae, y afcuucea Fxnpa BYIHIA TONHACHH.

Eummw (1.3) mynocaBavra kypa, Mgcaia WApTHAAH HYKTa XA~
PAKATHHHHT KOOPAHHETA yCyauiad

r=241, y=2-38, z=0 ()
Tenraavanap Ounan Gepuanmy weand WHKaaw. Hyyra Tpaekro-

puncnus Tonum yuys (1) cucTemanad BaRT £ HH AYHOTHIL KEPEK,
Byunur yayn (1) nunr Gupuiuncinn £ ra neCOATAH EHAMHI!

x—1
= . z
t - 2)
(2) whonans (1) HuHT BKEHHUN TEHTARMBCHTA KYACAK,
Q9 3x=7 (3)

TYFPH UHANK TEHTAAMACH XocHa GFAaaH. = 0 OFawmn wapTHARH
(2) nas x> 1 HeaHh uHEELH- ;

Wiyuash kuanG, M nygra TpaexkTOpHACH 2y - Bxe= T, xSl
reyraaMaadp GHasn nposasanysuu MeN Hypaan ufopar (1.5-
pacu). Hygra f=0! sagTAa koopankaTanapn x==1, y=2 pan uha-

v M, xonatga Gfnanm.
¥ H:.r:f’nf HﬂELI.H{_"EBFF'HHJH Giaraunpa: =0, GunoGapun, 2—3i=0

TERT MK AEH !=§c pakTA@ BysTa aGcumces YKHRE OFAHWHEA

Ba xzﬂix SKAHART HHH TONAMHI.

2-macana. Hyxra psawycn r G¥aram gftagma OfAaab coar
CTPEAKACH AYHIAANWHTA TECKEPH AjnaanwLe S== k7 KOHYHTA EYPE
NapaKarTAanean (& = const). ropusonTan §i HyKTaHunr fow-
AQuFHY X0naTeaaw YTaad pel Kapal, x0OpAWHATE GowM ARAAHA
wapkazunsd PTysun xOy cucreuara HACOATAR HYKTAHWAT Xdpa-
KaT KOHVHH TONHACHH, _

Eumw, Koopauuara GOWHHE r pajiuycas ahaana Mapkashia

Lo . ]

)

4

1.5 pacu. 1.6 pacu,

paub, xOy woopavnata cuctremacunn Vrxasamns (1 G-pacu) Ma-
Caia maprara k¥pa myKia vpacktopuacuia canoy Cows yayu O,
HYKTA MOC KeJaad. O canok Godaan TRaexkTopnA OFAA80 Coar
CTpeddcH  xapakartura Teckapn AYHAAHWHE MycOaT Afwamm
Red OSAMHI,

(M = 5 = ki xonyu 6ffuua xapacarranyssn M pywra koop-
NWHATAIADHAN X, ¥ Ouaad Oearuaafdmms; x=0L, y=ILM M

HYKTA XaPAKATABHTAHAA Y HAHT KODPAUHATINAPE 19 = Jrﬂhﬁ'fl Gyp-
wak dynkuuacy cwpareaa yarapanu. Tyrpa Oypuaxan OLM yu-
Oypaamrasn:

OL=0Mcosy, LM=0MsIn% &kn X =—rcos §, y=rsing
Eit yaynaurunn xucoGaaw GpopMmyaackra kfpa ET:M = rg; Oynnan
_ GM

- e

Wyasai knanG, M ayitasusr X0y Ko0DANHATE CHCTEMACHTA

HACOATAH XADAKAT KOHYHH X == C0% ?. i Fsin = TEHT A3 MaAap
r

GHMAH BUHEARHAIH,

2-§. HygTauuur Te3 WK BEKTOpPH

Hykra XapakatHHH  XAPBKTEPAOBYM MYXHM KATTANNKAAPIAH
GUPH VHHHE TEIAMCNIMD. XapAKAT BEKTOP, KOOpLWHATA Ba Talhuuh
yoyanrapna SepraraHns Teatuk KOHLal suMqAEnHmHRY Kipanink.

Hykra xapakatu (1.]1) BexTop TenrJama:

= Flt)
Ounay Oepunran OFacun. Papaz gomafiang, xanakarTiarm HyKTa
BAKWTHHHE ﬁilp{.lp: mafdTHad £ paan)C-BeRTOp fuaan GHHRNAHYBYH
i1
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M sasunraa Gifacun (1.7-pacm). fi=1¢ -+
4 Af maxTaa sca My HYETa £, = F(F - Af)
pasmyc-BexTop Guaan sungaswysun M,
BASHATHH OACHH. ¥ 30A1a HYKTa paanye-
pexTopuENEr Af BAKT OpasuFWia YarapH-
WH AF ==, — 7 pextop Ounay Jearnaanas
aH. Ar pexTopHUNr Af BaKITA HecHaTH
HYKTEHWHE WY BEKT OPANHTHRATH Pprid-

L7~ pach. W@ MEAAK BERINORY Ty NEAHAALH, ABIH
A

B e i 1.8

r—— ] (1.8)

(1.8) pan wWpawmaen, A cxaanp wdona GYaraHy yayw 5.,

sekTopn Jr GVRna6 Afwanamw,
Yomana mesaux eexmopukitne A wo42a aRmuizandazn -
MEME K\KMAKERE Mesank sexmopn dedmsadun. Teandk seKTOpH-

it D Guaan Gearuadcak, raspadra K¥pa:

- - "

dr ar
o S R = — = [ 1.9
lim - BEH T (1.9)

Af+0 ga M, uywra M ra waThARG, ;gp BEKTOPH XAPAEKAT TPagK=
topuacura M myxTana Yreaswaraw ypumrma OFiiwua Afpasmmra

BHTHABAM, OuHoOapue, © Mestun sexmopd Xasm XapoKam mpi-
;xa;::‘pumm M nyymade 9mrasuazar ypussea Ofduda G¥Ha-
A

(1.9) fan TesARK VouaMHEN XOCHA KHRAMMI:

[w] = yaymame M
BaKT P

Hyxta xapakaTh koopammatasap ycyanta (1.2) Tesraasaaap:
x=x(t), y=yli), z=2()
GHage Gepwaram Gfacum. (1.3) ra acocan
Fe )T+ 90 T+ 2(0) %
Gamnd, (1.9) vi swTHOOpra OACaK,
- dy= dy7 , deg
u-;:+ﬁ;+;k (1.10)

keanl ungany. v BEXTOPHHNT EOOPAHHATE YKAADUHABrH NPoekiHA-
ABPHHW T, Ty, U; OpKaan Gearmaacak, (1.10) upopann xoopiu-
wata {xmapara npoekildAnas,

dx 5 dy: - o=t
'Il:=;-!=x, ﬂ?_ﬁ=}" "E.",—E—z (1.11)

12
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|.5=-pacu.

Hit XOCHA Kuaamus, Jemak, &yyma mesagennune Gupop xdazu
APOEKHEACE RYKMaGRER2 WY Pria HOC KeAyaun xOOPIUNAMACUNRNE
PI2APUMTE KOHYRIOTK oarm OFiuna OAUHZGH O punis X0cHAG-
2a menz. ¥ X043 TeaIMx BeXTOPUHHHE MOAYAW Bi A¥Haimws
EYRnaary TeErAMKAApOAH TONHAALH:

v=V ool b=y TP, (1.12)

. il fi -
cos |, T) =", cos3, J']—"_’. cos v, #) =22, (1.13)
v v o

HyxrapHur Typad NEATIACH TE3IAHK BEKTOPASPHHHHT GOmAdpH
Gup UYKTArA HEATHPHArANAA, Iy BEKTODAAD YHAAPHHHHT EOMET-
PHE FpHAHl TYTALTHPYEUYH SrpH YHAWE MESEUN fexmopl 2000
zpagha gedamnaany. .

M nyyma Oxyz KOOPARHATENED CHCTEMBCHTE H_l:tﬁg':ﬂﬂ Xapa-

Karagnwo, ¢, 4, Iy nafiTaapas wmOC POEWIIAA U, Ty, Ty TE3AHH=
sapra sra 6yacud A1.8- pacs, @) O.X, ¥z, KOOPAHREIANAp CHCTE-
MacH 0auB, GF TeaAMK pexTopaspd GomaspHna Oy HyyrTara K¥-
gupcak (1.8-pacw, 6), yaapnmur yuaapn L, L,, L; wper reomer-
pEE {pun Tesawmx sextopH roaorpadunm aonanafinn. Tanpmpra
gpa. L nyxra woopaunuatanapd (xy, ¥, £,) TeIduK BEKTOPHHHHT

0, 1,y,2, KOOPANHATAIAD CHCTEMACH YKJASPUAZTE NPOCKIUHAABPHHRA

aoadnaning
=T, =0, &= o, -

Arap Oxypz sa O\x,y,2, KOOPAKHATE CHCTEMBAADH TKAAPHHH MOC
paening napsaae] KHAHD 0ACaK,

'Ih|=‘|:?"=.a.'| ﬂ,.=ﬂr=y, ﬂ;l—'ﬂ‘z—?.-

6Fanb, TesaHK sexTopw rogorpadHHEHC NAPAMETPHK TERrAsME-
AafHHA

x,=.i', _'yf.=£.l, Elﬂé
K¥pHanwids npolandm MyMEHE,
13
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Hygma mezanzune, Kymi
koopdunamadapr  cucfiesacudn
araxaawst kypataax. Hywra-
unur xapaxath (1.5) redraamaaap:

r=r(t), g=a(f)

. -

Bunas Gepunran 6Facun, r—=r. 1y

pekTopHY  KupaTaMua  (1.5-pacs)
-

Ey epua r, Gmaan 7 KyT0 painy-

cH Rfuanumunn GearwaoBan Gup-

MK peKTOp Gearpaduran, ¥ xoana

e -
e — = —[F ) =
o it
dr = dry
- r-—, 1.14
(.9~ pacu, hd ™

—

o el
(1.14) rearjasanarsy E? PEKTOPHN AHHKASAMAS. Fy— GHPAHR BER-

TOp OGfAran yayw .;: ~;;= 1. Oxupre wihosann andrpepenumnsa-

dry = i d =3
Adcaw, 2 d—:‘ «ry=0 Bunobapuu, E? BEKTOPH Ty BEKTOPHTA MEp-

—

NEHOAMKYAND 9KAH, ¥ X004 3 Gvpusk FCHIDHTE MOT WeAyDud, Iy
-
ra nepnedHgHEyAsp GFAray fy GHPIHE BEKTOD KWPHTCHE,

dry _|dra] =
1 i T * P
woaa fpuuas Gfsame. Wynunrae,
dro| _ dy
dt | dt
Xaxuxaran, £LO tenr énnm yuGypuak Gfaraiunsu
Ay o :!Ly sinﬁ—?
= P —_ =&
|Arg]l =2 |ry| + sin S T g
¥ xonna
=z - sin —
A i (A — i —2 i =R
dr | Areo| At ag-0 A2 ar-ghdt  di
Jewmar,
e
e L (1.15)
{1.15) ra gypa (1.14) wyhwnaruaa S3maanm;
i S dg *
i "'-I'[E'ru'l‘fmﬁ'n- (1.16)
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e
(L.16) nau xVpHEBAHKH, T Te3AHK BEKTOPH HKKHTA Te3AHKHHHF
reaMerpuit, RFviaMcHaas wGopaT sxan. ¥Yaapaan GpH

\ e

\ T Tl
danG, paduus mesank Refluaanu pa Yy gvmd paduycanunz
sagmza nuclaman P3zapuin mesanziwy capaxkmepaaica, Hi-
KHHYHCH

?—f’ o dg —™>
w_p—r;p.

6faRG, kindoaane (mpadceepias) mezdux nefinnana. Panunan ey
KVHIgAOHT Te3qankaap Odp-Onpura nepnenankyasp Gfargun yuys
THA8 Te3MHKHAHT LATTAAHIH KyAularnda SnusAanann:

2= I/[[%r-i-(r-—'ii;]i. (1.17)

Mexaunxannnr maxcyc O¥namaapusd, aflgigca acTpoOHOMHALSE
MyXEM OxAMuATra 5ra OVAraH cekmopiast MesANK TYyUIYHIACHHH
kAparamua. Hygtanunr Af pagT opannrnad uusran OMM, cexro-
pu o3acuHH A2 OPKaAM Gearwaaimma. Texpuban 6y wza OMM
yHEYpUAKHNAT KO3ACHTE TEHT, ALHH

Ao = | Aa| = [7 ¢ Ar

.s? nemnp_; BA .H.F'am-: roprap k¥nafiTmMacHuiHr ApuMura Teur Gf-
au8, v eexmop i03a nel OpHTRAAAY. Yupnr A nannwn BeKTOp Ki-
nafitma gongacd Guasn Gearnasunany. Bextop 03aHdur AL BARTrA
HHCOaTHHH TysuG, Gy mncOaTass Af Bu HOArd WHTHATHPHG JMMuT
Fucobaanmng:

4 = -3?) r(—- efr'-) S e
S=lim—|r¥ —|=<| rxllm— | = =(r X 9).
!nE!TﬂM ﬁrﬂﬂ (r‘%ﬂf 2 xf_l.! o Af 2{ )

Aa de
lim — = — &6VArasd yuyH, yuaan
By Tenrankaa ity Sl i YUYH, Y
gy e
— e =
= 21 xw)

—

Keans wuKany. ‘ii KATTAHKKA CEKTOPHEA TE3AHK Aedumany ¥iw
I

;?: opxaan Gearnandmma. Wysnai guans

—_

(r % 5). {1.18)

- 3
'[.I"--—-

]
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Cextopnan TENKHHET MOAYAH Kyfuparisa 63 ranu:

I

=L rosing o= try - Lttt/
o, Eruln{r. )= =r, :HE"EH'","‘ (1.19)

dy epan w= ':-—:
Xapakeme madunlk yeyada OBeputzan NYRMANUKZ Me3ARK

SEKMOPUKE ARURAGWRL KipEb nkauus:
Fi(x, y, 2)=0,  Fyx, y, 2)=0 (1.20)

Tenrasuanap [lekapt KOOPAHHATANADH CHCTEMACHAD HYKTA TPARK-
TOPHRCHEM, $=5{{} 5C3 BYKTAHHHT TPAexTOpuA GyAaaG xapakar

xonymuny whosnaccnn. Hykranusr r PAANYC-BeXTOPHAN § WHAT
—+

dynkumncy nefivm mywxws, ¥ Xoana r mextops £ paKTHMED
uypaukal ¢ynxumsce pel yapacak,

= g dr 4
o i)

T w45 at (a)
Gjaean. Bywna
Y - im (6)

de s ghz

Jleknn As EANH TYTIWTHPYBUYM Ar BEKTOPHAET Wy &Ara wncHaTH-
Aan As EAnd HOATA HHTHATHPHG ONHHFEH THMHT TPEEKTOpPHAra ¥T-
KB3MATAH YPuHMasuHr Dupank pextopunu Gepagw. By sekropuu

Tapwu Gearnaaduyz (1,10- pacu):
i
im=— = =«

air.,l.lu Ay

(61 pa (1.21) wyrocaGariapun swvTHOOpra o0AuG, (8) mu kyfinaa-
LHuA E3aMH3E:

(1:21)

'z.l=—'.':=-a"1:. {.22)

-
Bupauk sexTop T Q0HMO, XAPAKAT HfHAAMWLMAAN KATHH Ha-
BAp, HWYWTa TPREKIOpHACHTA VTwazwaras ypuuma Gyiuua caunoy
GowwHAsl HYKTETAYE OFArad Micodanunr Joumn ToMon Wiuanain,

Xaunatan 45> 0 Jla-;EE: ar BeKTOpaap GHp xHA ATmaaras Gy-

Aul, dr sacodanurr FOHWwH TOMON RAivaraan. Arap Hykta 1pas
exTopHA OFRMab Camok GolwH TOMON NapawaTaanca ds= U wWyHHHP

}'qyu: Ba d? Gup-GHpHra wapada-kapiww fifnagns, d'?-— MACO=
—

(EHHAT KAMBAKILK TOMOH, T 3C3 MZCOQEHENT FCHH ToMOH ff-
HaABAM,
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_, Ulynaah xuaus, >0 naw BEKTOPH
* Gffuua, §<0 ma 3ca T BEKTOPHra Tec-
wapu Rjnarap swas. 1.10- packia § > 0

X040 YUyH © mextopHUEr AYRanmwn wip-
CaTHAra,

U= 8 WYL MEIANZUNUNZ AA260P0UK
fpirdaanmy  Qefinand, TeSAMKHUHI XApaKar
TPIEKTOPHACHTA Y(HuMa x0013 Yrxazua-

rad © pexTop ATHeAHWHIErH NpoOeKuUSCH
Hed xapaamma mysmiie, demax, avima
MEIIUIURENE aA2elpaur gulieami mpe-
exmopun 09200 £ KOOPOMHAMACHRANE 1.10- pacu.
FEapuw KoryRudan cagm OUlnva oaun-
204 Oupumnyn xocwaozd mEewz,

3- macana. Hygranuar XApARATH

x=Itpl, y=rcoe't, 0-:;3‘-:1'5 (1)

TenrnaManap Guaad mijosanawanm (x, y — metpad, f=—rcexynpaa
Yauanaan), Hywxra rpackropuacw, § = —:-d nadTAECH TESAHrH B3

TEBMHE TOACTPAQHHENHT TEATABMECH TONHACHH.
Eunm. Hygra rpaectopmacuus Tonui vays (1) Tearaamaanp
CHCTEMACHAA BAKT [ HM AVKOTHI Kepak. Mabaywmku, 1+ tgha =

= 5o’ g = m%= BKkH cos’a= W ynaar yuyn (1) 288 y=

1
1+ 1pts
S ¢ e e PR i

costf = g Bxn Y= T TPAEKTOPHA TeHraamacH xeadd
aukaan (1.11- pacu).

Hyxra texamruns (1.11) — (1.13) (opuysdaapasn gofizaaann
BHHEAAAMAS:

ﬂ4-=.!:=-m - Y, =¥=—2¢Inf cosf= —sinM. (3)
2 £ | ¢ T+ 5in® M coatd
= : - i 19 = LT 77 S
T ],/'u + vy V.c“”-l-s:n iy

T
= i =3 mlc, o't

vy=—1ujc, v=}5 =224 u/c:

COS(U, x) = UF m 01,8928,

ey S

o
cos(z, y) = ' = —0,44¢. Ajiy'm ay ag'i?

By makraa mygra pacwaa pfEIRAclyal'e resuis o
carvaran M xonarma GUa 3
i ¥ IENTAR A L11- pacu.

25955 i _.r_‘lf i 3 E zn::' ‘ T

- -

&



http://www.pdffactory.com

Teasuw roaorpady TEHrAaMACHHA TONHW YuyH (2) Hu

]
o et S yi=u,=—2sinfcos! (3)
kipunnmaa £3nb, yaapoan BakT £ Hu A¥Korawua,
(3) #unr OHpHEYY TENrAEMacHIan:
1

costi = . (1)

0<t -::% aa sinf >0 6yarans yyyu siné =) 1—cos't, Harmae
#ana (4) wu awTedopra oand, (3) HUHC REKERgUCHAAH
y I I 2 L
=—2 | —— . —— &pm yy=—=¢ x; — 1
¥ = i~ ¥ X 1
TEAAHK BEKTORPH TOLOrpahu TeHrAaMacHHN XOCHA KHAdMH3,
4-macans Hykra wydiafl xApakaTAOUAZHKHE, YHUHT pannyc-
BEKTOPH GF TS CHAMMIE TE3JATH yarapmac @, Ta TEéHr, patnycs
pextop 3ca O kyT6 arpoduas wm, ¥arapumac typuax Tedanx Suasw
afmanain: =0 pa r=0, =0 .
Hyxra Tpaekropusich TEHT/aMacH BA TEINATHHEHT yIrapuil Ko-

HYHH TOMNHACHH.
Eumw. Macagand KyT0 KOOPAHRETANED CHCTEMACHAA €UAMHSE.

Macana waprTira k¥ps, HyxTa PAAHYC-BEKTOPH MEKAODH 7= Dy ¢
1enraamars mysodux, HynanHwn Ica p = wf Konyura kypa ¥s-
rapaam.
By ukku nponagan ¢ un Afkoteb, myKTa TpaeKTOPUACHHE X0-
CHA KHABMHI:
.
Lo =5 (1)

(1) renraama Apxumen cnnpaan aed ataaysun 4HangHn ndopanai an
Hygra tesanranu (1.17) popuyaanau hofnaraund aHAKIGAMES:

9= V (:—;], J.—[r%)’ = wﬁvfm. (2

Wysnnaf guanb, w{puas€rray wacanats HYRTa TeJHIHHHUC
paKT OFfnas Varapum soryne (2) QopMyaa OWaaH BHHEASHALN.

3-8, Auddepenunans reomeTpuanay Habaw TYWIyHYaadp

HyxTauHET TE3ASHAWIHHN AHAKJAWra YTRWAan a8ean Oynaa
kY aaanwaaiuran guipdepenonan reoMerpHaiudar aHpHM TYIWMYHSE-
AADHHH KYPHO YHEaME3.

LN dazonuit srpu anankia Gup-Gupurs gjwee M sa M, nyk-
Tanap 0anG, M HykTana Gepuarad du3mgka ME ypwima yrxasad-
Ak (1.12-pacn). ME ypHumana MK aH OHpanK DERTOPHH

funan Gearmnafiuus. M, HYKTA B8 T OpKaEAM FIRASHICAH TEHHC-
13
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112 pacw. 1.13: pacu.
auganir My vykTa M ra auTHAranmarn PRINATH EMLMmMNa MERUL-
Ak Sn FrpuAns merxicaun Jeflpaanm,

M nyxranam FTYEUN BA T YDPHHMACR NEPNEHAHKYAAP THPPH 4H-
IHKAGP 3rPH YHIHKHHAT M HyKTacHadrs HOPMARAAP Aehndanw; Gy
HOPMAAAAD ETYRUH TEKHCAHK NopMas mexacaux aenpaaan, Enwm-
M8 TERHCAHCHAA ETyBYs HOpMAAL Jom wWopMads Nefinnamm, Gow

nopMATHUAr GHPAHK BeKTUPHEN M Ouaan Gearnaaiuni, Bow HOp-
MaAra nepiedauiyanp G6faraw wopwans Spwopuase neRvagim,

Guuopsaas, GUpPAHK BEKTUPH, DOaTAA, b Guaan OGearwaamanw. b
e -
BEKTOP Wynnalk AFnaaTupuaamuks, =, n Ba & opkasn  §Teasug-

FaH CHCTEMA ¥ur cHCTEMaHH TAIKMA STCHH; =, X, & Opxaan ¥1-
KA3UAFAN KOOPAMHATA CHCTeMACH mafuuid KO0pomnIme LEcme M-
Gt AeRuAANN. ITPH SHINKHHHE GHD HYKTECHIAH HEKHHER HYKT4-
cura fTiAranng ralanfl KoopamnaTa cucTesacn ¥3 AVHasHinHMH
Yaraprapaan.
Hopwaa 2a ennuma TeHHCANKAZPHHAT Xap KANCHCHTA nepnes-
=y

Duryanp G§Aram TEKACANK, SbHW T Ba B opxaaw YTeasuwaras Te-

EHCAHK MypFpiaoadn mexacanre nefwasgn,
LN srpn wuankHnnr §3apo gfwan 6yaran M pa M, aykrasa-
—

PHAR Wy uHIHKKE FTHAIMArAH YpeuMAIED GUPARK BEXTOPAAPH t

ga % Ofacun (1.13- pacw). < Ba x, BexkTOpaap opackaarm Gyp-
sakul AB Guaan Gearmnafiuns. Al Gypuak 3rpm 4HsHKHHRT AS =
= MM, opanuruia pextop AFHATHIIMHWHD g;srapnmnun upoaa-

AAATH BE OpaANK OYpYoin NeAnnanu. by, = 5, ¥ MM, Bhunur

ypmasa sepuanen neinazav. Vprass srpuwanknane M, wygra M
ra unTHAtaHaare (As -0 nard) AMMHTH 82pu YnankHene M OHyg-
macain Frpuaue pefunann Ba & Ouagd GEArHABHAAHK:

B =lim 22, (1.23)

An=0 A5
19
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SrpH 4HIHKHAHT GHPOP MYKTACHAATH STDHIHTHHHAT TECKADH MuK=
LODH 92PN MUIUKNOKZ WY HYKTACHAGIH P2PUAus pacuycly LeAn-
Aann, Srpuaui paauycunw p Guaan Geardnacak, Tawpudra Gu-
HOBH

pe= —,

&
¥ xonaa (1.23) nw yyfugaruua E3um MyMKHE:
- (1.24)

{1.24) dopuynazan dofinasnunb, afiaana SrpuIHK paanycu
aflnaia pasnyCHra TENTAHTHEM, TYFPPH 9HAHK yHYyH p =00 Gyau-
IOHHHE TOMHIT MYMEEH.

4-§. Hygranmnr Teasanuil BeKTOPH

RApaKaTaars KYAMAHUHE MESAGHUWN BEKTOP KATTAARK Bi-
A, y Mesaux sexmopuURNN? paxmeza wuciaman Y3:epuay mes-
Auzunit adiodasadion. XBpAkaTH BEKTOP, KOOpAHHATA Ba Taduufi
yeyanapan Gepuarad MYKTAHHHC Te3JaHWIN BEKTOPHHE aHHKAZW-
A Kipaiaue.

Hyigmasnwe Yaparami ;"-;‘“J Terraama GHARH FEKMOD YoVA-
da fepueean G¥acun, Bagruunr Gupop £ nefiTiaa XapakaTaars nyx-

18 M sasuaTaa 6fanG, Teaaurn v Ofacum. Af sagr frraungas
eyur, y Tpaekroprand M, Bsgmarra Yrud, Te3anrd 'f:: GyaciH,
Tea HkHHHr Af BAKT OpaiMPAIS §3rapuwinin HPOIAIOBIH AT =

=-;. —z pexropun Tysauus (1.14- pacu). Bynwnr yuys ;1, BEK-
Topau Ya-§aura napaanen pasawaad M mykrard £§4upus, Cup ro-

— .

MOH# @, AHAroEaAn sca ¢, OFaras 0apatagcanrpass HL‘z‘I&ﬂHHH. Ly
e )

NAPAARAOT PAMMHENT NKKHHAH TOMOHK Av Gfnanm. - HHCGaT

XApPAKATAAIH HYKTEHHAT Af
BAKT OpANHFHAETH §pma-
Mo FIEIRGHEEN  sERMOp

oL
AefiMaann, YHW g, Graan

Seardaafmua;
- v
w = —
p Al -

Popuatks, yprada Te3aa-
-

Huin BEKTOPH AT BEKTOP
Gyfnad Afuasam. Yprasa
TEANAHHIL BEHTOPHHAHT At
HUATE HHTHATEHAIH A=

1.14- pacua
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3 -
| MHTH HYEMONGH2 MEINAMULW eexmOpH pefiungau; YHH @ GHAaR
fenruaaitnni

Ai_ 0 At dif

{1.9) un snTROOpra 04CAK, Kyhuiaru keand wuKaru:

-

= gv S
= o — 1.25
- At di? { )

=

. v A7 BEKTOPAGPH OPKOAM VTKAIWATAH NAPANAEAOTPAMM TEKHC-
 gurwwsnr At —= O aare BasmATH M HyKTaEA YTHAIHATAH EnAwMa
-4

Terncans GuAdH YOTMA-YCT TYIIAAW. Wy, BEKTOP WY NApasiesn-
—3= el

b rpaMman ETrans, @ 5CA Wy, Huwr Al — 0 aaru auMHTH Gy arany
&. YUy TEINSHHID BEKTOPH EMHIUMA TEKWCIWKAAZ ETAAH BA TRAEKTO-
g pHRRHET GOTHE ToMoHHrd Afwananw.

il Hygma xapakamis Koopiusamaiag yeyanda

i x=xil), y=ylt), z=zlf)

| Teraamatap Guaaw Oepuarap G¥acku.

- HyKTa Te3NHCHHM YHMHT KOODAMHATE FKABDHAArH Tawkwa
1 sTyBunAape Opxaad wihoadaafinus:

L e = i
v =0 it 0, f+ 7R

Byna (1.25) ra gK¥amna:

- du.T  du, T A0
Ot o o g gy 8 Dedel 3 3
gl - di * it

TesnauumuWHT KOOPAHHATAE VKAAPUIATH NPOCKUHAAADHEE Ty, Wy,
w, Guaan Gearnaab, (1.11) hopuyrasapuu suTHOOPra 0AuG, OXHp-
ru TEHCAHKHH KOOPLHHATE VKAApHTE npoekuuAA3AMMS:
=£‘1x_=" =ﬂ'=--. EE-KI N
W =EoX W= = Mohity S {1.26)
Tleuak, HykMma Meltaruutiiine Oupop fxdat RpoOEKGUALL Wy
KYKMI MEIAUITRUAL Depuszan FROGTL RpoEKRuRCH Vaeapau xo-
Rynadan eaxm GPAuMa 0AuMZaK OUPUARI XOCURGZA ERKL HYKma-
KuKe Mmeuwan xoopdunamacudan saxm Ofduva OAUAZAR K-
Kunad mapmudan Xocuiaza mexz skan, Teasandil BEKTOPHAMHE
MOAYAH XaMAa AFHAIAUMM KYAHAArd wynocaGatiapian TomHAaLN:

w=V ot et =V Vet vy tu= VI LY+ (127)
m{i-’.":i =2z mal.;.ﬁﬁ# _'3_ ‘:“5{;:1‘_51'= =, (1.28)
- w

Fygma TeunCaikad XapakaTraumb, YHUHT Napaxami i ymd
mopgu fepuazarod TEAGHANI BEKTOPHHH AHHKASI-

a
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ue kfpamua (1.9- pacu). F‘ B fr; BEKTOPARDHHNET ATHEAHIINZDH
yarapysun SkEHAWCHEN 9uTHOopra oan, (1.16) popuvaa Guaau

AHUKABHYBYH T TEIAMK BEXKTOPHAAH BAKT GYAMYE XOCHAA OABWHA

s o drdn  drdyy B dydn

we ek o P st SR
Mapaymin, GUPARK BEKTODIAH CAHHTAH JOCHAR YHIA NEepnesau-
kyaap Gyaran BEKTOpHW Gepain:

dry _ dy>
= (1 30)

Bynaa Il: BEKTOP f, PEKTOPrA HHCOBTEH COBT CrPEAKACH XApaKd-
THFA Teckapn BfHaanwaa =/2 Oypuaxsa Gypuaran Gfanb, 6y Gyp-
yak ¢ Wuar Varapwon Guaad Yzrapwmadae. [lemax, arap p, Bek-

TOPAAKM XO0CHAA oAcak, Gy X0CHAA py rd MEPNEHABKYARP Oyaram
penTopHH HpoadnafiE:

—5
IR ek (1.31)
il 't

(1.30) sa (1.31) v wasapaa vyrul (1.29) Tewrankue KyAnaarn-
ya &3aMna;
. a4 T dr do = dg —* (d’,)l;i
ﬂ-

=l il Or S9in poetEag oy
» ot a D T alt T TP

gl ] o SR L
Jﬂ r.‘E]Jru-'_(rﬂl—{_l!ﬂdf)pgi

; BEKTOP HEKHTA BEKTOpHHHT reoMmerpuk finFusancuasn nbopar

GyaanTu. YABpHM MOC paBHIIAZ W, BA @, OpRAaN Gearwasfimns:

i oL TR (S 4 DL

—

== —
W=1w,= Wy

;, paduan meldannw PEKMopn, w, 5Ca k§rdaaanz (mpancsep-
-

ca.a) meiianau eexmopu fefnaanu, (1.32) pan w, Ba W, BCK-

TOPAAPH MOC DABWIIAE ry Ba p:newmpnspnra KONAHHEAD SKAHAHTH
- -

i¥punain. @, Guagn @, $3apo nepnesaHkyARp OFareun yayH

W TYAG TEIAGHHIY DERTOPHHHAL MOLYAH KYfmaard Qopumysaisd
AHUK AHANN:

w=) w+ 11.33)
22
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1,16 pacwu.

Hygma xapaxamit maduii ycy.tda Gepiaran Gyand, y s=
= f(f) TenraamMa Gunae HQOARAARCHH {1.15- pacu, a). M uyxya-
48N TAGUAA KOOPAMHATA YKAAPHAH §Trazamus. (1.22) qopuyqara

KYpa: s ) i
C=51=17"1T.
Bysnu (1.25) ra Kyamnus:

'1;""_ E=E{£?=d_v:_|_.ug;l_-_ {1'3*}

Aspas Gy AHMMT MOAYAHHH, c¥ur A¥Haanwmusl TONAMUS. By-
wiur yuyn M Byktana gypuaran EMK yuGypuacii Kapafiuus.

Eﬁ.‘f=aﬂ, MM, = s ge6 Genrnaafisua: ME = MK=1 6¥ara-
3 b= Ep= !5l AEMD xam |B:] =
K -*' ~ HHAAH MD_LEK; EMD = E, Ell = T. 't H

" -Eain%!. ¥ xoana

At
- - ging =

y - 9 Al As

dx el llml L

ool g m — " = s

n"ﬂf‘,‘,u A | ae |30 T As Ar| T aeol 802 As A

. sin — \g
e - =1, lim |[=|=w (1.24) ra Guaoan,
B Menaywiay, Wm | atsalat
(L Al 1
Age b} 5 P
g di| _ v
3 Tewak, 54 e

23
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=y

- %
% HHAT AFwaaumn At peer Af -0 narn AHMHTH BA3UATHNE MOC

N o e
weaagn. # | <, MD| Ax GVaranwa yuyu m, At =MD = %ﬂ: Af -

—

—+0 aa '-!';-.[)_ BruaGapuu, ‘{t-:- HHHF APMAAMMA % Guadn  MoC

K8 M.
Hatekane gyRunsre xocwa 6¥aanu:
dt_' dz | =~ v
— i e o= =
dt df g

Wywaah kuans, (1.34) xyfunaruea Sauaanm;

— — —
=d_?q;_lL.u_*m‘
dr

{1.35)
(1.35) wn Talunl koopAMHaETE VKAIPHra nPOeKIMAAa6, TeananHm-
HEHT WY FRAAPAATH NpoeKuMsaIapHHy SHHKARI MYMKHE:

(1 i L 5t

W =—=a35, - - = — =), I..Sﬁ
ST BT = ) (1.36)
(1.35) Huur Fur TOMOMWAArH CHPHHYH %A1 HVWIMAKEHZ VPCHMG
ME3AaRENN Jefraann:

(1.37)

Vpunua Meatqauu Ry&ma mesanze ManGopUAna? 320 PUEIHI
y d - i
ufoda.zad, ﬁ}ﬂ-ﬁﬂ W. nidne APnaanma < Ougan Bap xuae,

':;;{ﬂ da w. asKmop <= 24 Kapang-iapiie  Hikadade (1.15-
pacu, 4).

— 1‘.'“'_:.'
W= —1
F

HYKMAKIKE KOPHTA mestakamn neduwnann, Hopuons mesqonnw
MEIAUR EVHTAcmunun: Jazapumunn ndiodaszé, y Goul HopMan

GHPIHK BEKTOPH n Guaan fup xua Gyeadadu.

Ypudua pa HopMaA Tedaawnwaap mekacpaape (1.36) dopuy-
npaapasd Tondaaau. (L.37) sa (1.38) ra k¥pa (1.35) syfnaarnsa
EAHTALN:

(1.38)

- e -

W= T Wy

(1.39)

ABHH, 320k YHINKAR Xapaxkamoazi HYKMG MESAANIEN Y PuRMG
81 HOPMEA MEINARNMAGPHARE 2EOMEMPRE ARFUNTIECHZD MENT.

24
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"

A
(W, @,)=9° Gfarann yuyn Tesasuuin Mukzopn Kyhiuna
dopuyaa Onanan TOMHIAAH: UpH Ry rH

w=V v + ol (1.40)

- Tesaarwnm f¥gaanmm yeuur Gom HO M a0 n Guagn TALKHA KHa-

ral p Gypuard OpKEaH aHHEIAHALN:

=L |

ot e (1.41)

Arap w. =0, w,=0 6}aca, wyxta TearHrunuur MHEKAOPH Ba
Afnaauin Farapuai, y TYFPH UHSHKAN Tekne xapakatna (xycy-
CHA x0n18 THHY XOJaTAA) Gf.xamw.

w0, W, =0 04618 BYKTA TVFDH Yn3HKIH ¥arapyeuaH xa-
pakatas Oyaaaw, arap GHp ouas m, =0 GYaca, wygra ymyman
STRH NHIHKAM XaDAKaT KHAHRD, WY OHAA TPIEKTOPHAHHEL OYiKH=
JAHI HyRTacHAd Giaaam,

w. =0, @, %0 18 WyKTa $ = 5,40, KOHYEFE Kfpa TEKHC xa-
paKar Kumanw,

@, = const, w,<~0 Aa 3ca uyxTa SrpH YHBHKAH TeREC {farapye-
HaH xapaxataa Oyaaam; Oy x0ana @, = f =C nn wuurerpaiast,

FepA NESUNAL MERUC P320pVedan xapaxamda mesauxru sa pi-
Pil NUSURAL Merne Y32apysuan SGpaxam KOKYKUNE NPOOTA0s%
MERZAAMAALOHE ZOHA KHAGMHS;

v =, | w.{, (1.42)

o ?
5=5|;| +"ﬂ|}l + _é'. [1'42]‘

9-macana, Hykra panmycu 800 m Gfaran afiaana Efw 67086
TEKHC VIIGPYBUAH XADAKAT KHABLK. Y HWHHr GOWASHFHY Te3IHIH
Ty=23 M/c 6§aub, s=800 M macodauu Frrangan KelHHMIH Tesauru
Tre= 15 H,lri:_

HygTanunr Gomaaurnu Tesaaummn w,, 800 M Macodann Yrum
BakTH T pa xapaxar Gowdanrannan kefnn T BaKT VTraHLn Kan-
ABR W TESNAHHWICA SrA OYAMIIM TONHACHH. :

Eunmi. Hygta srpu unankan Xapakataa OVArauH yuyH Yuuur

- Teaamsnwn (1.39) dopmysara kipa TonHAau:

-

= —
W= W, § @,

Macana waprara K¥pa HYKTa Tekuc Yarapysuas Xapawarna
Gfarann yuyn (1.42) ga (1.43) popmyrassparas QoRnantaHamMns:

0 =1, +w.f, (1)
S=stuftm (2)
25
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Canox GOMHBE BYKTAHMHT GOWLAAHFHY X0AaTHAR oacak, 5, =(;
wacaqa mapraad Gepuwaranaapan (1) =a (2) ra g¥auus:

15=5+m-T, m:u:rn&r.pm.l;_

By tenraamaasp cucrevacand eucak, F=80¢ »,=0,125u/c'=
=const KeAHG YMKAAH.

Hygtamnnr GowaanFss Ba 7 NAATAACH HOPMAEA TelJanHWng-
punn (1.36) dopmyaassprrAr nkkanuucian Tonamid, Hyxra Tpa-
EKTOPHACH ANAAHA Gfaraun yuyn o= A =800 M.

2 2
w_w_ ?’ =ﬂp{}29 H.r':lr War = %’ awl t“"lg‘EII Hl‘c:'

4
HygTaunur Tesaanmmi w = w»’ + w) IoOpMYy AAAAH TONHASLH.
Livara kijpa, f=0, ¢=7T BaKTAdp Yuyy, MOC pasHlIld ®, =

= 0,199 wm/e!, w; =0308 % weant wnxamp. Xap uxkea naftt yuyH
cl

Teaaaunm AFaammunn (1.41) dopuyaa Epaamuaa Tonasui:

g = anclg REST. L arctg 4,310, @ =17%
a0

||
Tar
Teanapnm pexTopn A¥naannin I.16- pacsia TACEMPAIHCAH,

6- macaaa. NapakatH r=2sin %‘? - (3 -:ma%j - 4;{} TEHrAAMA

Guaan noraauTaR HYKTAHHEC TpaexTopusacH sa § = | C nafTaa-
Fi TEINHCH, TEINAHHUIK XAMAA TPECKTOPUSHHEC DIy BAKTra Moc
KeAYBuH Srpmini PaiuycH TOnHAcHH (F — metpaa, f — Cexysnia
Yagananm).

Eunm. (1.3) ndota Guaan #ysTa Xapakarts TEHrAGMACHAE Tag=
KOCAal, KOOpAMEATA yoyamaa xapakartde KYAaasruga sdopganafi-
MH3:

u; = areig pr=24%,

= orctg 0,444,

x=25[n“—£. ¥ = 3cu5?+ 4. (1)

By (1) redraamansp CHOTEMACH
HYHTE TPIEKTOPHICHHNHT Napadver-
puk TexrgaMaaapu Grand, yaapaad
BakT ¢ ve QHYKOTCAK, TPABKTOPHA-
HRHC KaBsaf quany GFanme anHi-
Jauaan. Gysmnr yays (1) an

— =i
= -==5-!i]1'1 =" =os=

2 3 4 &

KipHuMmaa #3ud, YASPHERT Xap

1. 16 pacu,

i}
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GUpHAN  KBAAPATTA OUIHPHO, X3A186

~adar (2)

) xan Kfpunub TYPHOAHEN, HyKTa
HEKTOPHACH SAAMOC WMAKAKLE SHAH
(1.17- pacu).

. i=1c neATas HYKTA Tpdexto-
CpEAHNAr M nykTackaa Gaaam.

- Hygra veanursmn (L11) — (1 13
tpopuyaanap Bpramuae ronamns: v, =
== 008 ™ Oy = — =
=y 3 EDSH,'II:, ¥ = —msin T

= L] f 7.
i ’]/g cos*= + sin* 7 Exu

e = V4 + Ssin? % t (3)
v

#=1c nabr yayn v, = =~ 1,08 u/c, o, = — Y= — 272w,

1. 17= pacu,

= —{},9312,

by karranmcaspin pacsia Tacsupaad, » BEXTOPH TPAEKTOPHE-
E M uyKrana Jreaduwaran ypuuma OFAuua AFaaaraHura wygpop
5 JAAMHY,

- Hyxiamunr teassumwnnn (1.26)—(1.28) dopmyasnap socnta:
CHAZ TOMAMHS:

1 v= 2y/3T=292 ule, cos 7, i)= ¥ 203584, cas(o, /)= 2L =~
L v
-|I

g Ue? =i ’ 1 -
Wl = — sl =, w,—ﬂ,-—-%ms%g

&t .-"'-4 = n =l
We= —~ ], —5N" = 4cos—f = —-l/g— oo
e .:II/ 9 iz g e 3t
 t= ¢ naft yuym:
' W — 19w/, w,=— 165 Mm%, w=25 wch
i .
cos(w, 1) = = =—0,7570, cos(w, 7= T = —0,6578.
L
Maraym wacwra Tapnab oand, Gy KaTTaAHKASpH xam 1,.17-
~pacman TaceHpaalivung.
TpaexTOPUANMEN  arpHAHK PARMYCHHN OHMKTAMAR W, = —
<]

popuyranan dodaananum Mymins. Bysunr yuvs gssas YpHHMa
HOPMAA TEINGHHILAADHH TOTHUI KEPAK,

&
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W, = Eﬁfulranu yuyn (3) naw BAKT GfHnua XOCHAA DABMES:
P

1] r % 2:

— - et | slm [}

; 2 a-nmnai_:ina =i=" 3 :

'I!I'=1!=E‘ - — 18 _I‘ =)
2‘/4+55In'3—r 44 Gsinf 4

L]
Byunau £=1c nafT yuys w, =080 = weand wukags. Ypunma

. 3 z 2
TesnduHil Teaamk sextopu Gffnua AyHaaram, w = w: -+ W, Pop
MYAALAH fofganaint, f=1c BaKT yuyH HOpMAR Tea a1 UHE
aunKaaimEs;

w, = }*“.m‘ — ot = 2,36 mfct.

Hopuan Tesiaduil 'z_r;-_ ra NepNengMKkYARp PABHWAA TPABKTOPHS:
aunar BOTHE ToMOHAra AYHRACEH. :
f=1c nafitad WYKTAHHEr TPAEKTOPHARRD SrajaamraH XO0J8TH
VUYH STPHANK pAOMYCHHH TONamMH3.
3
p= 19;:*2159 M.

Ep

5-§ HysTamuur spkan TeOpanuuil

n
Hygrausar TYPDH UHIAKAH XADAKATH fpramnaadTrania, Ky
Jiﬂuz]?na ynnm? spruy TeOpaHMA XapakaTara ayd HedwrHaiw.

il x=agasin{ki |- 2) (1.44)

funoan Xapakaraancs, Gynaal XapakaT IpREM mefi-
;Eﬁ“:;;amm neﬂufanu. (1.44) nan spxux TeGPAHMA XBpakar
rpadiri CHrYCORLa GYAHIIN PasILEn {1.18- pacu). Hywmméur r:a;—
HOK ODWHARH BHT KATTE 4eTrd GHKHON Xpae = @ T3 TERT %Aun;
fy karrasuk melpansd aunaamydccs Aeinaans. Cawoyg Bom
KkuARG oansran O uykTa 3C3 mefparum  Mapidss n,enuﬂan,g.
Hygranwar Grp smapra TyAa reGpanniil yay# KeTraf Bakr med-
panuiy daapn aefunanm.  TeGpainil A3spl sin [&{# + T]—g—-f:| =
= sin(k¢ + 2z +a) Gyaxm Wapriias (pohiassuKG TONHAALK

I

T= =
&
l -
TefipanHu AaBpHHHHT TECKEPH KAAMATH %= - mefpasuu mak

popauzi ki |- a—mefpaniu iy, e ¢4 SoutAGNFLY asa ﬂﬁ;&-
wanm, k=% KAITANMK MEOPIKGUANNZ HUEAUK €KN doupad
maxpopauzn AeHWASAH.

Arap & =0 &k == 1;- Gipaca, (1.44) ra GUHORH HYRTAHHHE SP-

]
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g

1.15= pacu .

1,19+ pacu.

KHH TeDPaHHIINAPH MoC papumas X =asin&f &xn x = acoske
reyraemanap Guaan wpoOLANAHA AR,

Tyrpst 9H3HKAH XAPAKATAATH HYKTAHMNT TE3JMrH Ba TEINEHH-
mn (1.12) sa (1.27) adosasapra GHHOAH, MOC PABMILAA

V=U, =X, W=W. =X

guupu}.rﬂanap Guaau asmiaawand, BuuoSapun, (1.44) nas saxr
{fEua GUPHEHYH BA HKKHHYH TAPTHOAH XOCHAgAapaW xucolaal,
oprnd TefpaHMA XADAKATAATH HYKTAHHHT TEIANCH B3 Te3JaHHIIH=
HY @HHEAAM MYMEHH:

o =g keos(kt +— =), W = — gl sin(kt +2) = — Rl

G« § Hygrasmnr afisana OyRaad xapaxati

Hygrauunr afiaana 63fnal xapaxars amanss kfn yupaiaurasa
xapaxar Typaspupan Gupuamp. M nyxra R panuyean afasaa G§R-
mafi xapaxatnapcus (L.19- pacu). KyaraaMac koopinuata YKH, ua=
caaan, Ox ¥ Ginay ahapaa kecwmras nyyta O nacanox Oown 1ed,
BYKTERHHr TpaekTOpua G¥inad coaT CTpeaxdcH aRNaHWLIHFE Tec-
Kaprn xapaxatuny smyclar Afuaanm net Tanaalank. ¥ joaxa M
HYETa BH KOOpAMBATACH & HUEC Varapuiliunk §=R - ¢ dopuyaa
BGuaan Hoaadawr MyMKAH; OyHAa ¢ opkans Ox §x Guasn OM=
= & paanyc opacHaarm §ypuak Gearunsuram 6¥ané, y OM pa-
duycnu e af eanum Gypioiin nelnaain.

Altacna O9aal xapaxamoazi RYNMG MEIANTURL AnBKISO

yuys (1.22) popuyaanan Gofaananamns:
T4 dRwT AT
i) o = Rd& :, (1.45)

Oy epna w= i—: werTaank OM paduyc afitanmmnnun: Gypuax

meas ey nefunau,

b
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¥ xoaza (1.45) renrawk

o= Rt (1.46)

RypuuHuAa E3HAAIH. {1.46) aaw o > 0 Ofaca, v EEHTﬂpH-':r Y-
ma GFAnya, w0 na T ra KApAMa- KAPLIH RYHaAHTIH Ky pHHHE
TYpROAH; TEIAHKHAHT MHKILOPH
= El.l
thopmyna BFRmua AaHAKASNALH.
Afaana Opieal xapakamdiaze wYKMAKUKZ Y PERMG mesta-

witeua (1.47) ve Wasapna rym6 (1.37) dopumysara acocad T0-
naMHaz

(1.44)

e do" da 7

== ] —_—

m at

By Whopamard &= ';1’ warrannk M aygma paduycu GiAaHudtcs

rune Oypyaw me3danuuu NeRRAAILN.
[Uynnaf xuaed,

s —

o, = R, (1.48)

ANAGHAHHHT STPUAMK PALNYCH BANEHA PAINYUHTE TERP G-

ww xamaa (1.47) mn 3wTeBopra oamnd, (1.38) dopmyas Spadsual

aftana 674400 XaPaKamoan MyXMAKINZ HOPHAR MESINIES
K TOMAMMS.

. —

= = R im?
Wy = 3 == T I
SKH
W= Ruta,  wW,= R, (1.49

Annaua GYANA0 XapaxaTAIHYBYH MYKTAHUHT HOPMAT Te3AaHWIH
MOpRAZIA WHMUAML Me3AaRII nefh xav ATANANH, :

(1.48) sa (1.49) vn (1.40) sa (1.41) dopayaaaapra  kyhub,
giiaana OyiAal xapaxamoasw Ayxma MEIAGRNUUNIENE MR
dopu ad GYHaIuMusn ANKENDBYR KyRnaard OpMYABIEPHE KO-
CHA KHAAMHE:

w=V wi+wl=RV o,
|J-=Eur:lgli‘|-.

(1.50
(1-51)

7-macana. M wapua yavuaury OM =1I=1.5 w Gjaran wnra
OCHATEH BA ¥ Depruwaa rekncankna O §y avpoduia

?=-%fD5%r [l]

TenraaMarn wypodmy afinana @dn Ofiaab refpanaan. Dyuaa g
a0
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Gypuax Oy pepragannan Gowaas pa-
mHauLa Yauannd, coar crpeJkacy af-
Aaupuula TECKAPH A{R4HW MychaT
aeli oamiram, £ 3ca cexynaas ¥a-

qapean, M wepuarhar =4 = _c

nafTiard TE3AHrH Ba Te3ASHHWH
KaMia Xapaxar OouliaHrasizn xed-
A YPHAMA TEIAAHNILH ROATSE TEHF
GfABdHraH SHT AKMH BagT £=1{, Ba
HOPMAA TeanaHHWu Hoara Tewr Of-
NALNTAH OWT AKMH BagT {=f; TO-
nnacun (1.20- pacwml.

Eawm, BowasdFny neitis, ALHEE

=0 aa {1} nan gﬂ=—§6§innmu-

HH Kypamns; Oy nafiraa wapua pacu-
ra Tacempaawram M, xoaataa Oy

ks

ma_;l.'|~f£.1 6farann yayu (1) a8n 3 Gypuax [— 2y _]

AdAH,

G
OpaTHEAArH KHAMATAApHE KaBya KHAMLIE XOCHA KRAAMHS,
Appna (1) naw sakT OPAHYa GupHiun BA HKEHHYH TAPTHOAR KO-
cuaaaap jucabaat, OM un sHagnuwinnner Gypuax TeSAu/H « B2
GypuaK TE3N3HHIIT & HH BHEKAARMHI:
PR LT ) i 2 R e R
dt 12 2 dar I8 2

6

[i;-l?} dopuyasara CHUOAR WAP4HA TEIAHFHHW TONAMNI:

2 =
U= . m[.ﬂ__gin_.jr
E (i1} ] 2

1““:“% ¢ naftia ¢-—¥;-tnssf:=112 V' pan =21° 6¥auG,

wapya pacmap racenpaauran M xoaateu sraasafam. By nafTia

Wy = I.&Esin%’f = (1,872 % GyamG, vy sexrop M Hyyrans, Xa-

PEKATHHHT MYCGET AYHaAumIATa MOC pasmiuad, aisnnara VTREIHA -
ran ypuusa GYAnga Aifnasnnu.

[Hapuansur ypHEME TeslaHHLNHK (1.48) dopsyaanan qoiia-
ASHHG aHEKIAAMAS:

w:—ﬁ-s.—-l-ﬁthﬁﬂ‘-t. ‘.2}
4 2
{o=f, nafiTia @, = -’;:—:':US?:- 1,37 me,

Ypunua TesAaHNHHAT MEHPHA HIOPALH SHKHIIH i== ¢, nafit-
- —
AR T PEKIO) Tu A TECKAPU AFHAArAHHHH k¥ pCaTans,
51
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Lllapeanuaur wopuaa Tesdammmmny (1.49) dopuyagra kijpa To-
naMH3:

W, = R 2 . 1'-' ? i 3
* w= ] i !t (3)
An e
t=1, naftaa wy,= - msin'-;ﬂ:ﬂ.sl afc?,

Jx, sextop M nykrazaw wn G6¥aaat O wmapkasra Kapas iij.
HAATAH,
(1.50) dopMyaara wipa M Hyxra TEaAAHHmHEN TONAMHS:
T ﬂlif_r-f- Wy, = 1,46 mjct,

Tesnanmm sexropu @ muEr A RN I HHN Ak O
anegaafimus. (1.51) hopuyaara m; s B OVp praam

-
p=arctg I—.:-;'- = arctg2,6863 = 69°35".

YpHHMA Te3AaHHIT HOAME TERr GYARANCAN BAKTHH TORHMI yayu
(2) na t=1, w,=0 ned onamuz:—

R
13 008 = fy=s 2=
zh U&rmﬁzi, 0,

By Tenrasua evmmuu: ._:_!' =%rz (n=1, 2, 3, ,..) 6§aaan. Xapa-

KT GOWABNTARASH KeAunrd @.==0 Ofsgadran sue axuu BAKT
n=1 ra tirpu geazan, ¥ x0a18 fo—1 ¢ kean® yHKAIH.

f=4{,=1 ¢ nmafitoa ?——gcﬂsﬂlﬂﬁ?nuﬁ,wapqs M, xo-

— i
A8THu Srananfan ea Oy nallraa wy = @y .. M nygraaa ypunma

TEANAHAI AYEAAHWENN VarapTupand. Hopuax Tesaawdm HOATE
TEHr OVAapnra PAKTHA TOMHIM yuyE (3) aa £ =1, w,=0 gebd
OASMHI:

-
Iﬁ;sln‘%hm U-C=+5|.l'l-§!', =0,

By Tenraama ewmmi: ;:, =k (k=0,1,2 3,...). Hopman Tes-

AAHHIN HOATE Tenr OFA40MraH Sur AKEH BEKT £ = | Ta MOC Kes
A8 AH: g-r,a ® BKH £y =2¢ f={,=2c nofitas 5= —%cmu:n

= E 6yamb, wapua M, xoaatan srasnaftan pa Gyuna ;,H,—;m,, :

liapya M, xonarra xearad MaRTAA Te3AHFH HOArE TEHr 6¥-
AamH.

a2
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Il o6, KATTHK MHCMHHHT CO/UIA XAPAKATJIAPH

| JiWe Mekcus KN HYKTAAADHMMT TYNAIMAAAR wWSOpAT 6w
WHFD KAPAMECAAM, YWHNT XADAKATHAW IMHKARW YuyH, yHISIH
e rUETHE MHIMKLA BTMATAH YuTE HYKTAHHECM XNAPAKATHEH AHWE.
guponzup. AHuem Ay, Ay Ay HYKTATIDHHMHT  BASHATH X,,
2 Xy, Vo, Zp. Ky Yie Z) KOODIMHATAZED OHARA GeATHARHTEN
q @j&u [il- paem). [y muemaary AXTHEpPHA B HYKTEHEWE X, ¥,
'z yoopaunatanapiay A, Ay, A, BYKTANEp KOOPAHMHATANADH Op-
gaam wipona arAmu3. A B wecuaun 4y Guaaw, A.B  wecuanu d,
Guaan, A8 wecummi d, Ganan Gearwaafiawk. dy, dy, dy ¥Kecmaaap
§arapuacanp. Hiku BYXTE opacuiark wacoda QopMmyaacara aco-
CHH.

(x—x )+ (y— )+ (z—z ) =di
(E— %)+ (3 — P+ (z—=) =—dy
(r— 23 - {y =y )P+ (7 — =) =dh

6¥aamn. By cucremajas sca X, ¥, £ A8pHA A, A, Ay wyyranap
xOOp AHABTBAAPH OpKAAH WHOAAIANT MY MEHA, Arap mucM xapa-
gatia GYACA, 6y KOODAMHATAAD BAKTHMHr Giupop QyHKUHANAPH
Grans, X, ¥, £ KOODAHHATAAP XOM BAKTHHAL GIVAELHAAIPH CH-
. hatiaa yAAp OpKAIM TONHABAM. [leMak, XUCHMUHEP XBDAKATA YH-
. farE Gup TYFpR UH3WKAA Ervarad YuT4 HYKTaCHHUHWHT Xapaigdri
| Bwasn TiawK Gearuaawanw, By yeTA HYKTZ 9 TA KOOpAWHATA Gi-
aan aunkadEaad. Jlexus 6y KOOPAUHATAAAD ¥38pO KyRMAarM yuTa

~ Mynocafiar OHA3H GOFAARranLEp;

' fx,—x P+ Ejrt_..!'!']"{"[zl._:?}’_ﬁ'
(g = gl (2 — Yo )0 (23— 2y)0 = s
(B —%) + (1r6—y.]‘+{z¢~313'=-lg~

Byuna [, £, [y—woc pasnoaa A;dg, A A, AA, xecManapunur
YYHARTHARD. DBuuoOapum, MUCM XAPAKATHHH BHHKAOBAN 9 T

2l

2.1 pacu. x
350 65 =

o
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saranapuunr Qaxar 6 TacH MycTaKil SKau. [y Mass0oAd
:s:E#HmzCHHEHF x:;}ljwnm 6 Ta MYCTagua TeHrAaMBAap 5;::!1
wipona STHAILN, aEARAGOH. YMyumaH, WHCH xﬂﬁﬂﬂﬂm#ﬂ mmuf;
anuxaos, Gup-oupua Gorauy OFanazak :gpﬂ.demp ap
cOKN MCHCMKUNE IPKUHANK gapascaci Geduaadit. T
wiucw xapakarh Gaban AYHBAUDIAADAR KaHfahnnp s 111; A
Kipa 4exndanras Gfanmu XaN MYNKRH, XapakaTnW uek B;E i
Gabnapra GarAgHumaap pefaanm. ¥aap KHOM lﬂpaKHTHFﬂ % e
AGADBYM TEHraaManaprd MabaAyy  K¥mumna WapTaap gyan Hhoa
HATHHKAAD, AHCMHHAT SPKMHANE A8PAKACHHY xanuﬁmpam:{.“m“
aanpmaap  KyAuarad XapakatJaHysqu MACMAIPHHHT Asp st
AAPAKSCHITH SHNKAALI My XHUM KHHEM8THK MacaTa IHp. BH.;; 7
NAHMmMEATH HCMAAP XAPAKATAGPHHWEP myxuM K¥pEHRL PHEH,
cyurpa IpKHE MHCM xapaxaTiiy JpraHaums.

7- 8, MKHCMAMHT uarapHAaMa XapaKaTh

Xapaxam daeosuda FUCHO OAUNIAH XD wandai KecMa
psuza mapaases Koded, HCUC M HIHE
paapEAGMd  Kaparam dm;ﬁﬁﬁ'nraw

aKAT CRemaTHk pasHwag K : i
iﬁsuma getma-get |, 11, 1l pasuaraapHi sCBAnAca, YHAA muur
rap AB wxecsa §3 napasjesaurna cagnad  woarau. Aucmnun
TYFPH MHIHKAH XAPAKATH, peaoCHNed NELASMHEHT XApaKaTh HA=
rapnaaMa Xapakatrd mucoa Gyaa oaaldd.

ATHpHASME XapakaT
ﬂupg{p n:.?u;racu xapl:u-camunnr fepuanuly GHAIH TyANE BHHKAIHAS
M, XAKHKATOH, WACHM MiXy, Wiy %,) HYRTACHHHHT RapaKaT

Xy == ity b= {,I.n- A == 2(f)
renraasmanap Guasn Gepuarad Gyacus. ! Nix, ¥, Z) HUCMHUAT BE=

- N BeTOp WMHCMHIAT Hi=
Bpuit myxTace OFACHH (2.3- pacu ], M _
::pﬁzaua)r:;pauam nasoMiila Yaura napainet xoaanm, AuH 6F

2.2. pacMAa  paraphaama
OyHIa IHCM Kopakar

F4 )

£
\
b
\ |
e LY
Lk

:

}

I N
| 2
/ﬂ______n 7 I £ ! k.
p 1 ¥ L& .
| ! R £ I 7
i | z o 3 s
P et W R S T i
T ¥
9.2 pacu. 2.3. pacm
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GynOaR Aapokmuza -

YUAYBYH IKHCMHHHT Xapawatd YRUET

0p yarapmac Gfanan. My BEXTOPHWET WOOPAWMATA ¥KAApH=
f NPOSKUHANAPHHY 4, b, £ Jecdr, yAsp XaM KHCM XE8PaKITH
gina Ysrapwaiau. Wynkar yuayn N BygTa koOpamnaTana-

x=x(t)+a, y=y(f) +b 2=zt te (2.1)

‘tesraavasap Guaad HQOLAAAMI MYMKHH. N nygra nxteépuft 6¥a-
rARRRAAY Koaraw Oapua Hyyrasap yuyn xam (2.1) ra Fxwaum my-
E rAZPHE B3Hll MYMHEHH,
 llymaaill KHARD, KECMHMHT WATADHAAMA XapaKaTh 3 ra 1ewr-
 jasa OuaaH AHWKAAHAp skau, Bunobapan, Gynlal MHCMHHEC 9P-
KHEAMK N8pHMEcH 3 ra Tenr OFxanu. {2.1) resraaMpJapiad Ha-
rapuaaMa YAPAKATASCH WHCM GAPUA HYKTAZAPHHWAT TPAEKTOPUS-
Aapi ORp XHA Kipunuiira 5ra SKAHAHTH XAKHLA XyA0Ca YHHADHOT
MYMEHH,
@, H BA ¢ HHAT Y3rApMAC SKAHAMCHUH Hasapaa Ty (2.1) aan
pagT Gifinga Gupuuyn TAPTAGAN XOCHAZ OJCEK, HyfiHaard Keanb

e

- ; H:
- ﬂihp Kemm o F= 1 I ==
éin
u,l'd'-:= 'E.H w ﬂh.:’-'l-ﬂ“ W ’D,‘ _ﬂﬂ_!' tﬂ,ﬂ}

¥ xoama N pa M nyKTatipudHC Xap OHAArH TE3ANK BRKTOp-
:,-.grapu Bup xua Gfaaam
3 ;N =E.'E'

! (2.3)
~ (2.2) naw sakr Gyfiusa AW GUD MapTa NOCAAR XHCOGAAfMuI:

p =Ty o Uy
. Fa

=
h IM'UF.'-TM

] ¥ | Ho .

, W e . T = T
x '"l 'J"_u. -‘“.’ Nt 'ﬂﬂ"

(2.4

) nen N ma M uyRTAsApHBEC X3P OHAATH TE3NAHEULAAPH oM
A GARmE génanp:

L o =

Wy =Wy, {2.5)
N uyKtasap mucuprur nxTHEPHA HyKTAISpH GYATAHR YHY H,

) 82 (2.5) udpoaanapin Kyhugornds E3vim MYMKRH:

V=V =D

(2.6)

Ty ==y = W

HWaRG, gyfnaara megpesa HoBOTARHILEH:
1l XAPARAMIGE ICHCMRINE  OMME KRYKMGAQ0E

ad
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Sup xid Kypunumdszd mpagkmopun 4u3ul, yaap xap oada
Gnp xug meilux Ax Oup xna meirawiwza sza O§zacy.

Byspan MUCHMNEREZ HAZGPUACMY XOPAKAMNAL  TOARUL VK-
dazy gxmufpll BRYEKMAKIERZ X0 PORAMIRE VP2ORIEE KEAMUpi-
A3, AerAd Xyaoca 4qHKaAn. Xycyoas HAFapHASME XapaKaTAaTH
HHCM HYKTACHHHHC Te3anrd KM Tedsauuimy fefini Yphura mucm-
HHHE TEIJHTH EKH TESNEHMIUH NeAHI MY MICHH.

& 8. Mucwmunar gyaraamac §x atpodunary afidanma xapakaim.
Bypuak Te3amk Ba Oypuax Tes aHnil TYWYRHanaps

Xapawam dasonuda NCUCHHGHE uKKAMAa  RYNMGCH CouMn
KParaanan goa0a, MucHiine Oyndad xapawami  §YaAFQAMEC
i ampodadaze afaanss xapanem dedusadu. KyarsaMac nyg-
TanapasH VTyeun VK GlAcHum Yxu aehnnain. Adsgdaw Ve~
wonz syeOam GyRasnua cuwpaTria wysaaf Afsasnm Kabya Ka-
AHHAAHEY, VKHEHT YYHAAH Kaparapia afinamMa Xapakar coar
CTpedkacH dRNBUAILNTA TeckapH AinaaHwAn KT pHHCHN.

dukpan Oz aflaannm KM OpKaan Ki3raamac £ ppum TexHc-
AnK £8 BRABHYRYM RucM Guaay  GUpueTHpRATAN Risraaysun O
ApEM TeRHCANKAEp YTRaseAauk (2.4- pacm). By Tekucaukaap opa-
ciiaa xoCHa GRaran uxken Exan Gypuyakue o Ouaan Gearmsafuus,
Hiucy aRaaHMa XEPOKAT KHAraRHLa s GYpPYEK Moc pABHILEE ¥a-
rapu6 Gopsar. ARsanuw VKMHHHT YUui8H Kaparawis v OYpHaxs
HHET OPTHIUM COAT CTPEAKACH SAAGHHILNCE TECKAPH KYpHHCa, YHH
mychar uef Kapaiumus, o Oypuaxk OYpuLstw Gypaain NeAWARAH. 9
Gvpuaknunr VSrapuily KECM 6apYa HYKTAJIADH Y4YH OHD XHJLHD.
IIyvHHAD YuyH EHCMBHEr K{sraamec ¥x eTpouadry siaasma xa-
poKaTR

¥ = g(t) (2.7)

Tenrnava Guaaw TiARK anngaanaan. (2.7) ndona wucKiunz gys-

FOAMOC VA ampodinda afaodses Xaparxama MmeszAaMacn AeRns
JAaRH.

Bypuauwm Gypeatunane sakm Gupau-

- 2uda VI2apULN2a ICUCHHUNRE (Y PLaK med-

W Atzi deinaady, Bypuak TeSAHKHUNET MHK-

nopudH o GHaAH Genrwaacax, TaLpHdra

TEE GHuoad y Kyhunsern Qopuynagan Tonu-
F JA0H:
I =Ty 2.8
; ket (245
= I ucumiane Oypwai mesAuzie WAPTAH
A pannmaua anjzHum Yu Gfnua Aynaarad

Ba yHuur smycGar Yyuuwaan Kaparasia ah-
JASHUM COAT CTPeAKacH XapaKaTHTE  TeL-
2.4- paci. kApH Kipunanuras sexmop Jel xapasadi

&

PDF created with pdfFactory Pro trial version www.pdffactory.com

(2.4- pacn). Aftaamnm Vxn GAnda AYHAIraN GupIuk & nektop xu-
putcak, KyfAunarn gopumyasa Ypunan Gyaanm;

P S (2.9)

Xaaxapo CHCTEMARA KHCMHHUT OGypuaK Tesaury paa/c aa §aqa-
HAOA!
[w] = 2RUE _PAL_ g
BAKT C
Miucunune Byprarn mezauzy douxo Pszapiald woaaduzar |
xapakam mexuc wldigrma xapakam defuAaou, JKHCM TEKHT
afaanua xapaxaraa 6yaca, (2.8) wa unterpaasal, wykiah xapa-
HAT KOHVHIHE ROCHA KHAHM MY MICHH:

p=1 1 v, (2,10)

Gy epaa ¢, — GoWIanFuy BakTarn Oypuanw Gypuaru,
HCM TERAC HAN2HMA Xapazaraa Oyaca, Oyp4ak TesAukHH

i
WUCMHENT OHp MESYTZArH  alASHMIASD CONM — 2 :—H: i naH
Fasaul MyMmkan; Gy Gapankagd "T“' ra §rim yuyn
Dapi .z
— = e 2.11
A &0 a0 ( }

dopuyranan GoRALIAHRIAIN.

Sypeas meaqurnun: aqym Gupaied frteda YIRAPRUL HOHC M=
Atne Gypdak mezdannumn dedaandy. Bypuak Tealanuil MHEKAOPH
B GUnan CearsJanain:

dllﬁl s
=—=g. 2.12
VI T i
Il.'ﬂ.Ell npanaia = const Gyarann yuyn xyfuzarn ngosa Spum-
AUAHD:
Oy
i :

B ALHH, GYPYEk TENAHHID BEKTOPH XaM afaaHuW VKM _ffjinuqa il

tasany. ¥ >0, 20 éun w <0, e <0 Gfarasga ©  pekTOPH

Guagk Gup Xua, w >0, e <0 Bun w<0, £>0 Efaranaa sca o
BeKTORUra Kapama-xapwu Ajnatann, Bypuak Tesak Ounaan Oyp-
Yax TegganHue Oup XHA Hwopanu 6¥aca, yapaxagm meEsianyatiH,
Typal wmopann BYAca, ¢ekuRLanyacan QAAGHMQ  Xapakam ae-
Anaazn. 2.4 pacuae TesAdHYPUAH BilAaHME XADAKAT XOAH YUYH

«, & Afpaantraapa K¥praTHAran, s
Texue afaanma xapararaa « = const GYarann yuys e = U ypur-
AHARP.

ar
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Xaskapo cucTeMana MHCMuHET Oy puak TesAaHRuH %’ na fae

HAH 8L

Oy padi paa sy
B = ——— — o
[¢] (BaygT)? cl ‘ -

Bypuak Teatranumn  §srapmafl Koadauram xApaKaira mekne
VYazapvavar agaansa Zaparxam defluaann.

(2.12) geTME-HeT HEKW wapra HHTEr paananca, TeKHC {srapygs
Y81l XAPAKATAA OYPUAK TEIAMKHMNT VarapHuiupy pa Xapakar Ko-
HYnuin wponrsacsdy KyHuiers gopuyasaiap xeand Unksan:

® = w, + &f, (2.13)
?—?,J-,’-muf—]-tg. (2.14)

{2.13) 2 (2.14) aa 3, Guaan Gowsarrny Oy prAnNWw OYPYErH,
o OHaan Gomasurny GYPUAK TE3AMK GRATHAAHTAH.

9-§. Kyaraamac §% atpodmaa aRaauyBuM KHCM HYKTACHHHET
TEIANTH BA TEIAANHIUH

Kyspaamac Yk arpoduna afaanysus ucwcw HYKTanapw ahna-
HHW ¥KHr3 NEpNesiukyisp Texucanxrapas alnausaaap Gpiaad
xapakataanaan. Wynra kypa, mucManer mxraépai M HyKTacH-
Ay afaswmur  fRurausa OGyaran sacodens h Guaasd  Cearmaacik
(2.5- pacm), Gy WyxTa Teasurmmmmr aireGpauk KuAMatuun (1.47)
topuysara Gunoan xyWudarnya SHUKIAM MYMKHHS

U=/, (2.16)

JKucwnnur 6upop mykrachian laammn §rurasa GVaran sas
coha i wy HYKTAHRAr afliasuw paduyci ned arsnamu,

(2.15) ma o wucmuunr Gypuax
Teaawrn  OVARG, ¥ MHCM  XaMma
HYKTAIapH afiaaniml  pajgsyciapu
YUyH GHp Xmagup.

(2.15) aan x¥puneanks, Kya=
Faaune Sy ampoginds aftaadye-
Hit MCUCH NYKMAIAAPUNIHE MES=
JUKALPU ULV HYEIMRAGE af2annm
padigvcaaguza myrpn nposopis-
oREA0Ep; GYHOA mucumuunr Gype-
Q3K TEAJAHCH DPONOPEHOHALINIE KO-
sipbnumenTran whonaiaian. Kvs-
FIAMaC % ampouda adaanyeyn
deicyw  Jap Oap  RYKMOCLHUAE
ME3ANE  BEKMIOPH WY HYKME
MPAeRMOpERCE GVaMG i aiAand-
20 VmxgsuAean youuae 0Waa,
2.5~ pacu, afdanuu yyu  xamda oiidKuu
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paduycuza REPAEHOUKYAND pasuwda, alAQHRE  GYRG AU
Mac AVHEsacm,
Aftagnnw Finan ommursy O woopaunara Gowura ewcdatan M

HYRTAURHT PAJRYC=BEXTOpMEN ~ OHagH Gearpasnauk. Hucwm ab-

COMIDT KATTHK GYACEHH Y9YH r BEKTOPHHHC MEKZOPH {3rapua,
dakar AynaJnWy ysrapans, HMcmuuar Gypuak TeIAHFH w G-

R bl - -
Cu, Arap r-sinfe, r) =& GYanwuen swuGopra oaud, o'<r K
OHHTMANHAT MULLOP B8 AFHOANINNE Tekiudpcak, OY BEKTOP Ky-
MaiTMa KyaraaMmac yK atpoduas afasmynum  xucs HY K PaCHHUHE
Tesanrany npoassawnen kipavns. Bunobapun, K{aFaivac 5 at-
POPHLE BRAIHYEYH HHCM HYKTACHHHHD TESAUK HEKTOPUIH

v=wir (2.16)

tropuyad G apodanaw syminn,

L yuanil xuand, giaraenac V& ampoPuds afsanysia Neic i
HVEMACHRERE ME3AER fekmapi wucuunnr Oy puak TesAHrd BeK-
Topu Onaan HYKTa paduyC-AeKTOPHHHHT BEKTOP KVNAHNTMACHCa
TERT,

-— ﬂ-.‘
e nT:- gfarain yuy (2.16) au

r
L =axr (2.17)
KYPHHAWNAS @3nw MymEdH. (217) wdona dokar A¥Haanmn §a-
FEPYBUI BEKTOD YUMHUUE TEIAUFHHH SHUKIOBUR QOPUVIRLHP,
p{'&ar&nuﬂc ¥ STPoPHAR BRAHYBUH  MHCM HYKTICHHIME Tes-
JAHNENAH aungaaw yayn (1.48) = (L.51) dopsmyaaaspus  §anab
gyRunars ndoaanapHH $OCHA KuAaMAs:

w, =i, W, - b, (2.18)
w= /et p=arctg 1), (2.19)
L]

By dopuyaanapagn HfpaMudke, Kysraamac §x  arpopuna af-

ABAYEYH KHCM HYKTACHHHHT VPENMIZ, HOPMAT (MADKAAra HuTHA-
M2} ma THaa TEaAaHMIABDH HYKTAHMEr adnanWil pagmycura THF-
PR NPONOPIEOHAN SHANK.

Arap smucMmuunr ahaannmna Tessanyedad 6§ aca, El Ba ; ai

HHAWM@AIpH OHp XHA, CEKHHA3HYBYAH GV¥aranna ;11 BEKTORH © Ti
RApada-Kapmy nynanaan (2.5- pacd TeaAanypBuraH XOAUTE MOC Ke-
AEAN), HYKTRHHHT HOPMAJ-MAPKAZTS MHTHAMA TESASHHIH HYKTA-
fin afdanmn pagnyce 6F Aaabd afaasum FEu toMmod Bfuaasnu.
Kysraamac ¥x atpodmaa aRAIRyDYH EHCM HYKTACH Te3dgaiu-

fUHAM BexTOp yeyata adugasw  yuyH (2.16) n8s pakr G¥iinua
. KDChaa XHcoOaafiums:

et I IR e S
— = i T N AT
e S A T £
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KK
Q-E){F+;x-ﬁr-:}<;+ﬁ}<;x—; (2.20)
(2.20) wtonaneru D Kafich KjwHayssw BexTopaapusu (2.18)

GpasH TegKocaal, & X F HYNTAHHAT YDMHMA TE3NBHHIUHIK, w X T
SC3 HOpMaa Tesdswmnen wdogasamic pconrmEe wCHOTAERALN,
[Hynasd guand,

W o=t (2.:21)
W= 03X 0= 6 (03 7) (2.22)

Gians, (2.20) e gyhamaary «FpHEMINLE S3um MyMERA:
W=t w, (2.23)

8- macasa, Tunw xonaris €aran saa Teknc TeansEnm GRASA
alnaita Gowaafnn, Gupauyn § cexyuana y 12,6 mapra ahaansmu,
Baaunur Gypuak Tesasnumu B2 5 cexyun oXupuaary 6ypusk rea-
AKTH TOMHACHH.

Eummw. Bar Texwc rearanysuan xapaxataa 6¥arann yuys (2.13)
Ba (2.14) dopmyasaapnan hohgaaanamms.

Ban SowasHFHy NaATaa TRHEY Xonarad Gidrade yayk g,=0,
wo=0, ¥ xoama (2,13) sa (2.14) wbonsaap KyAuaariua S3uasmu:

g2

v==1f ¢= 5"

Baa § cenynana 125 mapra aflaamca, Gy magraas Gypuanm
Oypuarm xuhuaty ¢ = Z=-12.5 = 5% pax 6yaagm,
Ulyura xfips e= a= %" =ne?
Baanunr 5 cexyra §Tranasn xefunrd Gypuak TEIARTHEH TO=
nanpa;
o=tt=25.5m [Oxc'
Wynaad xuanG, we 10sc~", e =2nc™%
9-macaaa. 2.6-pacuna gYpCaTHArEd l- OKRWHE XapaKaTH X =
= (0,18¢*+ 0,09 -+ 0,05) m venraama Guaan noraranain (¢ —ce=
KYnnna Yasamazn). 5- wews M HYKTACHHHMC § =, nafiTaary 13-
AHTH BA TeSMABNIUE TONHACHH: Hgnnnarmap Gepuaran; ry =03 M,
Fp=04m, r,=03u, r;=015m {,=1c.
Euqmw. 5 wruera xapaxar |-okia8 Y38THATAHBAGH YHRAF Xd-
PEKAT KOHYHHAAH DAKT OYfnus xocmaa xucolaal, Wk TedAHTHUH
HHHET8HMHIL

v, = x=0,36¢ -+ 0,09.

1- o6 GHPHKTHPHATAH APKOHEMHT OCHATAN KHCMH MACGDWISAMA
RAPAKAT KHACBHH YuYH ¥, = ©,; HEKHHUH TOMOHAA&H A HVKTA

40

created with pdfFactory Pro trial version www.pdffactory.com

Kfseaavac ¥ arpoduis afsanyeuy 2- wiwera Termwan Gyarain
yay# (2.15) dopuyaara GaHosH: @, = wy.r,.

Ty 03604000
e M L T
g Fy

2-pa 3- wwasap GNP §K artpoduna alianrann yay
0864008

LE

By TEHPAHKZAH: @, =

iy =y

CD rpoc mardpusama xapaxar Kuarssu yuyw ©,.=v,; C pa D

HYKTAMED, MOC paBHILALE, 3-Ba 4+ mewerapra Tersgwai GYaraau-
Aan

Vo = Walgy Vo= gy

Hewae, wyr, = w,r, Skn o, = ﬁwl'
%

4.83 5- mgnnazp Gup ¥ alr o:pida alaanrany yayd =
B i p Owp § pod YaYH. v, =y,

; ‘a&:i'-_- -

Ty o
_ g egn s (0,36¢ 4 0,09)c
& 3 GCHa GYanam: OYHTa ry, Fy, 7y KAMATAADHEH KVARG 5+ WKHB
* Oypuak TEIAHrHEMAT Y3CEpHI KOHYHUMH AUHKaafMua:
wy = 0,8(4¢ 4 1)e™,
g 2—5- wknsaapuuur afnapnm  A¥easdursaph 2.6- pacuns kip-
CATWATEH,
. 5-mkus Gypuak Tesasmawma (2.12) Qopuysara kipa auuk-
ABlNMHE:
4 '_‘_‘ oy = 3.2
© Juan (215) dopuysa Epaamuaz M uyKTA TEATMLUHM  BHHK-
~ rafiuua;

Ty = wyrye=0.24{4/ 4 Nu/c; (= f, =1c 23 v,=12 n/e.
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w,, pektopu O- muens aisassmn Afsaanmura smoc pasnmaas M
HYKT8 TpaesTODPHACATAE YTeasvaram ypuuma GFfuza A¥uaaran.

M HykTamunr YPHHMA B3 HOpMan resnawuwmaaps (2.18) dop-
My.ara ﬁana:_q TONHABAN:

w,, =r, s5=096 i, Wy =1, coof =0,192(4¢ +1)* m/c

Hemar, M HYKTAHNHT YPHHMA TesAauHIIN BAKTra  COFTHE
SMAC, HOPMEA Te3NsHMIIH 58 BaKT QynxusmacHaad HEOpatT 6VanG,
Lo fomm [ ona w, =48 mjc®, M nykTEHHEP f=1{, naliriary

T8 TESAAHMIIHEH AHAKAANMEI:
wy =} @it wh =V (0,96)" + (4,8)° ~ 4,895 u/c,
pm=arcty I:% = arclg ‘% =arcig 0,2= 12,5°. .

3

H1 Go6. KHCMHHHI TEKHC NAPANJET XAPAKATH

10- §. HucwHunT TeRAC napaated XapakaTWHH Tewue
WAKA XAPAKATHra Kedrhpuw, Tekmc mapasien xapagar
TEHrIAMAAAPH

HMueMrun: xap Gup ayymacy ORpop KYsFrQAN0C MERHCIuK-
EQ HUCOQMAIK AAPIALER MERULAGRTE  XODOKTMASHCE, HUCH-
Mz Oyndaft xapakami MeKue Rapaides Xaparam delacadit,

Hinen w¥argaamac 11, TekHCANKKA HHOGATEN TEKMC napaiien
xapanar guacHd (3.1-pacu). Wy sxuesaa 1Ty Texucanxka napan-
Aeq paemmnaa I, texncank Fikasahiang, I, TeRBCAMKHAHE MHCM=
AR aMPATraH KeCHMHHH & OHA3n Gearsasiank. S kecmm myxra-
AApH XaMMACH GHp TeKHCANKAS &TTAHH YUYH YHW MERNC Mara
ael atafimus, HMucu Texuc napanaes xapaxarza Gyaca, S kecuwm
xapauat panomnns I, Texucaukia napasses papRAUIAS  XApaKAar-
Aanaan. § wecumuunr wxteépmi N mysracn opgasms [T, texuce
JHKKA MEPNediukyasp kuant ANM uwauk §TRE3CHEK, TeKyc napad-
Jed xapawat TALPH(pATE acocad, Oy WHINK HHCMHIHT XAPAKATH
NAROMHAA Fa3Ara napeaaen k¥uagw, asae MW ukang parapuaa-
M2 xapaxar guaanu. bunobapnH, MHCMHEGT YWGY 4HAMK VETHIA
ETYBYH HYKTaZapn OGHp XuA KoHyR Ouaad, vacanad NV HysTonuur
Xapakat womyue Guaan xapaxarsananw, Bysasp desxpon § xe-
CHMHENED KOATAR OOp4a  HYKTAAEPH YOTHAS XAM 1ODHTHD, KECHM
HYKTAAAPHHHNT XAPAKATH HHCM XapagarRAan OearysaamuHn wfpas=
mua, lynasft KHAKG, SHOW MUCMEIND TEKNC DAPAANEA XAPAKATH-
Ny TERWHPHID VPHETE YHAA QAMHrOH § TEKHC IAKAHHET Xapaia-
THHH Tekwupeak O¥aanm. Wyuset 8 maen 3.92- pacuga w¥pes-
THArEH. X0,V TERHCANKHN S TewNt MAKAHWAT Xafasar TeKHCAHIH
Ned onafauk. S TERHC lUAKAHMHC XOAaTH YHA3 oauuran OM wec-
ma xoaarw Guagy, Oowkaua aiitranpa wymo ded amoayswa O
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- yanoa Kymb ampogudazi
Adtanua  xapaxamudan

%l
ey

&.1= paca 3.2- pacu,

HYKTE KOOPLHHATAIEPH Xp, Yo Xauna OM xecmanuur O,x Gunan
TAWKH KHATAH ¢ Gypuarn opkaaw tiang anugaananuw. (Lyapas
KHARD, Merdc waKARUK2 xapaxamit

xg=xo(l), Yo=j3oll), %=sg(s) (3.1)

MERzANR AR Giack wgodararady, Tekue wak HMAr, BHuOGa-
PR, TEKHC NAPAAIES XAPAKATIATH MHCMHUNT SPKHHANK A3paika-
ci '3 ra Tewr,

Texuc maia ¢, nafitna | seansTaa Gyand (3.3-pacw), yuas
OaHHTaH OM icecna O'M'  xonaren, £ nafTaa sca Il sasumrtaa
6Fam6, OM gecua O"M* xoaaTum sraaracun, Texle WAKATA wyH-
Aafl marapuaans wupm Gepaftaukis, O'M' wecuws O'M, yonar-
HH OJCHH, ':Y"LE-“_ 0" wyxkragas VTyedusm YK arpopuis TeuC

WARATE @ — M, O"M” pilasama kau Gepcax, vewine mags || pg
MATTE VTHIH,

Hemar, merxae wakakunz Oitp FORCMGEH WRKLHYE X0.tQm2a
sViumnnn gymo fnran SupAuxda waapuiasa kyiam gamdn
kymo ampofudazi afianwa VAR Mawked  monzax ded
CUpaIL MYMEUK, By XyAOcasHH Tewuc makAHWHE KHANY BIKT Opi-

ANFMOETH XHDAKATH YAVH

TaTOMK 3Tub, Kyfiiaary re-
OPEMBHH XOCHA KHJIAMND: i
MERUE WEARARUNE Kap om-
IZi  xapakamit  VHUH?
Kymil Ousar dmpzaiurda
Hdiapuaana sapdrami

Hiopam.
(3.1) xapaxar Temraa-

 MAASPHHUAT GHpHHYH MR-
 EHTACHHN KYTOHHUT Hara- .= pacu,
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PHAMA XADAKATH TEHrASMAAIPH, YUHHHHCHHH Sca KyTd aTpodiHia ’
BRAZHMA XAPAKaT TEHrJaManrapd 1e6 Kapau MyMKuH.

Tekuc napaasea xapskarunsr MArapuaaMa Kucwud Ky TOHHHE
TAUAAHHIUNTE GOFAMK, adaauMa KueMH 3CA  KYTOGHHHT Tanda-
Htmnra  GoPaHK  amac. llynuur yuys w =@, & =5 myyoca-
OATA2PAAH AHMKAAHYBYH @ BA € MOC DABMIINA MEKUE War AKUKE

Bypiax mesanzinie Ba CYPLAR meI2a NI IR HepOa2Ad AN, P Ba
¢ sekTOpaap (8-naparpadira Kapanr) TeKHC WAKA TEKHCANFArE

NEPAEHAMKYARD PABHIIAA KyTG OpKasw FTKEsWAraH ¥K 6936
Ayunanras Oyaann. XNSpakartuunr aflasHMa KuCMH TESAAHYBUEH

6¥aca o Gunaw & Gup TOMONrD, CeknHadnyouan GFnca ywapasa-
Kopi ToMaura fAywaaran Ofaagn. Tewwc waka xopakati Gup

TEKHCANKAA CONup Gfaraun ydyw w Ba & Bexropaap eusmana af-
ABHRUL QY HANHUISPUEN KYPCATHIN OPKAAH TACHHDAAHALH.

11-8 Tekuc Wakn WyKracHHHHT Te3IHrR

Teopema. Tewuc waxs uxmupuit HYKMACLHMNHE me3tasne
KYmG medanzi GUAGK MGIKYP KYKMARUHE Kym0 ampodiude afta-
MULudGen SUSUKAL  MESAULUHUNE 200 MEMPUK  (LFUAINCUIE
MENZ. i
Hebor, M—tegne wakaon onwEraK HXTHEpUA mygra, O acg
KyTd 6FacHu (3.4- pacw). M uygrauwnr O ra mHcOaTan paznyc-
BEKTODHHH £y, Guaan Gearaasfsns. O pa M pyxrasapns waka
TEKHCAuruaa OAHHCEN K§sFaamac v0,y KOOpAMMATEAZD CHCTEME=
CHHUAT Gouty GWadn r, Ba £, paguyc-BeKTOpAZp Epiawiia Ty-
Tamrupamus, TenHc WAKIHHAr XApaKaTH [aBOMHAE

'PJI =.rn.+. e {(2.2)

mywocofar Ypwwam 6Yaanw. (3.2) nam sakr 6)fiuna xocuia ona-
Mua:

dry  dr, dryg
> S dt (3.3)

—

¥

Byuna % xocuna M onygramwanr

Uy TesamrHmM, —= sca O nyxra-
HUHF T, Tea urHHd Hdosasagan,
Hiucwm yaTTHE Gfarann yuye texdc

MALTHHAT XAPAKATH 2300M AR Fun
BEKTOPuAHD haxar AYHa nwH ya-

]
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dr- -
Mo
| ann. ¥ xoana (2.17) ra Gunocan o ORTyg 0Fam0, y M
ygramunr O gyr6 arpogmaa afaana GiAraé xapamarntary -u'"
ANIHKAH TE3ANK BerTOpHAaH niopar GF aaqaw, =
 Hamuxaaa (3.3) renrane

—

T =05+ X ryo (3.4

KYPHRKWAA E3maul, TCOPEMAWHAT VPMEIN SKARIH MY k¥pcatans.

- llyuaad kwaub, Texue marr GHDOP HYKTACHHMHT Tedanury G-

AN KACMENAC ounfi Oypuak Teamwrs Gepmaras Ofaca, Tewwc
CLIAKT HXTHEDHI HYHTACHHANS Tedqurwin BHEKAANT MYMEME S1aH,
(3.4) popmyaara Gunoan mercue mara HYKMACHRLNE MEAMZURL
AEHsAdmre Kymd yoyan Swdan anus s Neintain.

=

Vo = aX Fyo (3.5)

Gearnnaw kuparHs, (3.4) wn Kyfuraraga Esammua:

= Yo+ Ty, (3.6)
(3.5) mexTOp KYMAATMA MOAYANHM FiH HAZAMIHa:
ﬂmn_=ﬂ'fl“a'3|nm’—li*ﬂf“. {3 ?‘}

Uyo BEKTOPH O arpopuaa alsawum pazuyen OM ra mepinen.
AMEYIRD pasHwia afinamnn #¥Hasuuica MocAss A FuasTapiaa Ly,
Mchor uannran Teopevasan gyinaars HATHKANAD Keand G-

J-namawcg. Azap sawmunue Gepuszan naimia Oypuar mes-
MOz men: Ofaca, mexde wave Oapec RVK I Ad P EHEN2
:;zn MYy nadmdi Oup-Gupnid eoMemMpUR  pEsmMOR mewe
edoi.

L Xakuxaran, arap @ =0 Gfaca, © X r,, =0 6aus, (3.4) §p-

MyJanan wy =v, kemG angaan. Bymga M Hysta HETHEp
SraHA YOYH OOHHCEH HATHAKA Tewnc WAKATHHE Dapud nHyKTa-
=apura Tagaaykananp.  Tewwc makAnuwr e =0 6§aras nafir
AATH XapaKare CRUN MizaprAcMa Xapakam aefiuasii.

2-wamuxce. Tewue waka ukks wypmacu MEIRUKADPUHILHZ
fyymasapian Jmysvs Yydazn HpoeKgRatapy Yiapo menz-

B’ By narmawann wcdoraam yuyn (3.6) ndonann OM §xKa npo-
ERILAA 13 M 03

PPoi "y =—TP g ';'-"n + NP5 Uys

-
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o

HOJET  mexz 002208 KVKUHININE

Jekin
np oo ”nu'-ﬂ" Wynnai kuans;

- —

Gm} sexTop OM ra nepnéniuxyaap, GuuoSapuH,

PP & T =0P 5 Yo (3.8)

{3.8) dopuysa Onadd MEREC wans HYKMACHRENE MEIANZUNE
AEHWAAW, YHR APOERHNR yeyvAan fudon moruw gefnaani.

12-§. Teaauknap oHMA MapKadd Ba vepan goliaanrannd
TEKHC IAKT HFH‘!‘H‘:.HIIIIH' TEITHIHHH aumm {

Texue WAKA AYKTEAADHHHHT TEMIMCAADH XAKUIATH TEOJEMBLAH
donnanannt, Gypran mesanzy HOAIRK  BAPKAK  MERGC Maka
NUEVK AtQSrVE wakd mendcduzuda fmyais oa mesAuin 08p ouoa
MUANCYOAUZANY K IDOAMUK
Aty OyHaal HYKTAra messuxasp Onud wopreasi delasads.
BYpyak Te3AMrd w OFAras Tekuc wakd O HYKTACHHHHT TeTHrH

o, Oepuargn OVACHH. ©, pekTOpHH @ atpoduna  afnawmu Ay
wuanwi OFAnga 90° ra Oypuwaan xocuwa GFarau OL 7¥rpu us-
sugan OP = 22 tenrauk Gffinua annkaauysan (3,5- pacu) £ By K=

T2 rauaal, O dyxrasd KyT0 zed aanb, P HYKTE TEInuruuy aHui-
dafiauk. (3.6) dopuyasra wipa

Te = Vg T Vpg.

“=

(3.7) ra acocen 1,,=—w.0P=u ﬂf:*uﬂ 69anG, EM sexTopu OF

Fé IEPREHAHKYAAD Ba ¥, RMyHAMWWra Kapasa-sapws Hfnaara,
ABHE Vpy = — gp. ¥ X0408 P HyKTEHAHT TEIAHTH

Wp = ﬂ9+1'p-a =0

Ofraan. Jemak, P pygT1a TEMHKASP OHHA wapKasn G¥asp swau,
Byslad MyxTa TexHc makamuer Taura Terpman G asaczae mas-
HYp WaE) HORJawran sa y GOuwhan GoFaafiron  TekHcankan G3-
MU XEM MYMEHH.

Onan Gypuak Tesaurw w Garaw Tewuc waka uxTeépuh M
HYKTACHHHWHAT TEIAUTHHA TONNIE YUy Te3ANKAZD ONHL Mapkasu
Hu gkyt0 2ed oaafank (3.6-pacm). ¥ xoana (3.6) dopsyaars
ACOCaH:

';M“;P + Tup.
P uyg1a TeaJukaap oumudl mapkazn GYArsHM vaye g, =0; Suko.
Cupin,

- -

Tm ™ Taip.

(3.9
46
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§ & pacw.

- pac,

- (39 nan xipunanuen, mewxus iaxa wxmuépull KyYNMacuranz
MO QHRKAQMOB WY KYNMARUNZ MEIAUKAAN OHLD Map-
s WU ampoduds eRAKNmEIG2) MEIAN2LNT MOnRUNE ROLAEendan
dioida aanm ayarnn. lyauwnr yoyn (3.7) dopuyaara acocap

(3.10)

Py —Vyp=0- MP
HIOATHH OCHA KHAAMH3.

. Uy BEKTOp KyTO aTpodmag altansm AYeaAMINTE MOT PARKUI-
A8 MP ra nepnewamkyasp fiuaaran, Llynaan KUIHG, Tekuc na-
PAAAES NEDAKATAArN MERKHC WAKL QXMEEPUE HYEMACHNINE Xap
G2k MEdNI2H MATKVE RYKMAOAR MEsAUKAGP OMUR MEpHa-
: e Oyazam gecun Yaywauze GUAQN meRu: waxa Oypeax
- METARTUHNAT KTAAANMACKET Moz, OPHC R poa mlan Hou
HYHGaumuza wor pasude wy RECHARE NEPHERT UKYARN R GVaadi.
Texns makanwnar K uygracs yayn Gy XyAocansd Kiaaacan:

3.10) 8a (3.11) zan:
‘I'H =1 E
— = %P {3.12)

HCOATHH  xocua kranm  wysusd.  (3.12) mymocadar gyfhuaarn
HATHHANH HBONAAlnN: Mekue wike HYYMAIGPUNILZ MEIUIK-
P my RyEmasapian mesAukaap oM Maprasueave Oyazan
: myfpu neonopyuonasdap, Terae waxs wygmaqapi-
2 mesdnrdapare (1.10) pa (3.12) dopuyasaap Guian anuis
T8IN YHU IRE3ANKAR) ORHE Qaprasze Spdeamnda monumdas wios
PAT. TQKHC WAHAHHHD Tea diadp onksil Mapkasn Ba Oypuak Tes-
Aurn MawAywm G¥aravaa Gy yeyaaan gofaasannm gyaaianp.
Tesauxanp onwit mapkasunm annKraW MYMKHH OFaral xoanap-
H K pHl aHEAMRI:
1, Arap muem Gupop cHpT YCTHAA CupnaEMacaaH aymasaca,
M BUNIH CHPT YPHHHI BYKTACHHHHT TESIWCrH HOATA TEHT, OH-
pus, Oynna TEXIHKAGP OHUA MADKASH MWHCM OMABH CHPTHHAD
HHHI HYyKTacuaa Gfaaan (3.7- pacm).

4T
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2. Arap vekWc maka uxTeepud wkkn M B2 K HysTaagpumnEr

Te3 MKAApH AVuEAKMME Mabaym OfanG, v, Ba U, TEIAHK BEKTOP+
anpu §3apo napasaes Gyamaca, M pa A myxrasapaa Tesduk pek-
TOpASPHrE YTKEIHATEH NEPNenAHKYAAPAVPHHRE KECHIIHLI HY KTACH
Teaankaap OHMA Mapwazm Gyasam (3.0-pacm). |

3. Texue wakx HxTudpufl M sa K ByRTAAADHHEHT TE3AMKAZ-
pu EM & U, 33po napaaaen, Gup Towoura fAfRairas, MuKLOp-

AspH 5¢a Typawua Gyaran xoana (Oyura K WyKTE T, rd Nepnes-
EMKYAAD TYFpH umswiaa Etamw, (3.8-pacw) M sa K nykranspan

TYTRWTHPYBER THFpK uuZux Gusad v, BA U, BEKTOPA3p yuAapa
OpKaAN YTRasmAraH TYrpH 4H3MKHMET KeCHIHI RYKTACH TE3AHK-
JAap onwii mapkasu G aaau.

4. Tewnc waxa uxtaépus M pa K pyxragapiHnar TeSARKAIDH

2y B Dy KOLTHHEAD, TYDAH TOMOHTE AYHAATAH XOALE XM, Te3-
ARKAEp OonuA Mapkasw M pa K nysTanapru ryTALITHDYBYH TYFPH

uH3NK OWARs v, BA U, BEKTODAAp YUAADH OpKaan FrKaswArdH

TYPPH HHIMKHHAT KECHmrmu HYKTACHAA OFaamm (3.9- pach).

5. Ternuc wara wxrudpuft M sa K HyKTaJapuRHAr Tesaux-
aapn Gupop naliTaa Gup Tomoura Aywaswd, ¥Faapo napaiael Ba
MAKADPAAPH TeHr GFAcA, JHCM ITY OHZE OUAR WATODHAGMA Xa-
pawat Kuaaae (3.10-pacu); OHEA WArapEABMA X@pamaT nakTuma
JHCM XAMMA BYKTAAZDHHHNT Teanuxaapr &wp xua, Oypuax Teds
AWFH HOAra TeHr Ofaca ma, ysysan Oy AVKTaRaD TPaEKTOPHAIA-
Pl X8p XuA, TESAAHHWASPH TYPJR4A, OYpPUax TelIauHilK HOAASH
japyan G¥aonn,

10-macana. Kpusowwn-watyn wexamnasy AS waryuniarn A8
pa C NyKT@ASPHHAT TESAHKAADH RAMAA WATYRWHEC Oypuakx Tea-
aury ¢ = 60°, g =9° 6yarad %0rIap yuym arngaaEcHd. KyAH-
aarpaap f'EP‘I'I-‘II'ﬂi:I: oy = ﬂi:_ll E:M=-r=-ﬂ,E M, Aﬂ:{:ﬂ. P o= Eﬂn

aa OAB =907 (3.11- pacy, a, 8),
Eurin. 1. Assax g =60° Gyaran xoann s¥pafane (3.11-pacu,

Ju1- pacs, 3.8- pach,
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3.5 pacwu, 3, 10 pacws.

a). A vyxra O xyaranuac ¥x atpoduna afasuysun OA xpuso-
WIHACA TerHmwan Giarann yuys yuuur Teanrs (2,15) dopuyns
&poaunas TONRAALK:

0, =0Ay,=1 ufc.

;‘ BEKTOPH KpHBOmMHNHHEr aflJaaim HAYHEAWmAra Moc paBHI-
#Aa OA ra §reaswarad nepnesanxyasp Gyfimaa fifuasann,
B norsyn ropusontar GiAnwa KadTapMa-wATAPHAAME XapakaT

- gpratn, [ymuar yayd B wywra Tesaurs @, ropazontan 6yfuus
R¥nasran, I'opuaontaa 69fnga gaillcw tomonra xapal #fsaawmn-
. HH TomHm yuyd AE maTyneusr TesAHKAAp OBMA Mapeaaw P oan

. AHHKAafiMHa xamaa A HyyTa Tesamrm  A¥Haamwnra moc B nygTa
P atpoduna coar cTpeticack GYAnUA ARAZMHLIEHH XOCHA KHAAMUS.



http://www.pdffactory.com

Tr;# wikgopuun (3.12) dopuynara Gunoad FEHKIIAMHE: oy B

va
ap ap 1

=—_ 3d.1l- O 0AHT = = e = e

- paca, b secd T+ WYNHAT yuyH

L A
? BT T8 AR cogi®

AL watyn Gypuds TedanTHHM aHukaaw yuyn A Hu P arpo-
duaa afaauann aed gapaG, (3 10) dopmyaanan Qofsaianavua:

O =, AP Exn w —%. AP un anwkaaw yuyw A8 tonuan-
wy kepak: & QA8 nan: AB = OAtghl)” = 0,866 M. A APH aau:
AP = ABtg 60°=1,5 w. Ulyntaf guand, o, = é =067 ¢

Tearniadp oundl wapkasa £ Gfaran AB maryn C HYRTacH=
HHET TEIAWTH 8ANAHHW AfManHwnra moc paewwiad, CP kecwara
nepnenauiyasp pa yauur ausiop (3.10)) ra kipa v, =w - CP

TeHIAHKEAH TONMAZRH. AC—‘% mi 3BTHOOpra oand, CF &n

ACP  tirpy  Gypuakam yuGypuaksan  awnkaafmus: CP=
= V{APPH(ACY = 1,56 m. Ulyunaft guaud, o, = 0,67 + 1,55 =

= 1,05 %- ;c sektopiunr A8 Guann TaIKHA KHArad Gypuard B

=~ 1,15 wfe.

Hy aHNKAAm yyyn APC yuSypuakian 3-=E'P‘E HH TONAMEII:

ol = ‘;ﬁ—i = D.2887; B = 167

2. Bnam v =9)" G¢aran xoara frauns (3.11-pacw, 6). A nyg-
Ta TEIHIH ApBRArd XOALATH CHHTHEPH TONHAAEH:
v, = ls. 7, | OA.
CopuaonTaa GifHua Afsaaran B wyyta TeANurHnE 2HUKAAID
yuys (3.5) dopuyasnan — npoexusd ycyauaas (ofizasanaMmus;
P T Tp ™ 1P 5T Vs
Wywra xipa, v cost = cosv Ekn o, =7,.

@ | Ta, Vs =04 Gfaramn yuyd 6y onga A8 onnit marapuaa-
M3 xapakat guaany, Bunolapas, Oy xoata w,, =0, 7 =9, =

L1}
g, =] =
B c"

13- § Tewne wagn HYKTACHHRAT Te3nanHimm

Teopena, Terue waxs wxmufoull HYRMACUMIRE RIE3AQHIL-
WM gymianne mestanemn Guaan wasryp Ryxgmaneee Ky

an
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2. 12- pacy.

ampofuds ARAOHLUORIT HUINKAL MEIAGHUBIUKENS 2E0Mem-
DK GILFEHONCHEG MENE,
Hedom, Tekue waxana xyt6 cudaraga Ttannauran O myxra-

T

HHUHP TERMAHMI BERTOPH o, MA3kyD wakanm KyTH arpopuaara
—

aftianva XapaxeTRaars GypyaK TE3AMK HEKTOpH w, OypYsk Te3-

AGHHL BEKTOPH Tﬁir.ucmi (3.12- pacw), dapas Kuaofaug, ‘Tteiuc
WaKAHHAT KYTO aTpoduas oHnl afagnva XapacaTy TeanaMyedad
6yacuy. Texne waka wxtnépwh M HYKTECHHAHT TESAZHHI BeK-

e -

TOPH Wa HE BHHKASHMRI. [3.4) maH Manay MewH,
— - - -
U= g T 0 X Mo

fyuna ryp— M wykranusr O gyr6ra neCGaTad paaNyC-pekTOPH.
By nogasan maxt GfAHwa XOCHAE OAEMHS:

1 == b
dvy, g0, d--: - F dr MG
———— e % P o o——, o
e lreT e X (318)

av dv, =y
) — L —8 a —
{(3.13} na ?ﬂ = W, Eq= Wo, % & Ba

o
dr-ﬂﬂ - — —
il

Hesas,

—+ — s e
Wy =Wo+ & X Faro + @ 3 Unoe (3.14)

- (2.21) sa (2.22) udoassapra §xumin (3.14) xaru & % Fyo =5a—
M wyyrasunr O k¥Th arpoduna  akaana GFANAG  xapakaTHAArH

! | 51
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) kyrOra npEcfatan HOPMAI— MAPKA3TE HETHAMA TeaRARNIIHANT HPO-
nsaafan, By Gearmrawaapra kipa |3.14) kyfingarn xipusnuas
Sannanu;

;_H = ;r) +-‘553m +?'|:flm.

Byria Wits + Wao= Wuo— M sykrasunr 0 KyT6 aTpodHLA

BRNENHIIMAATH UMSHKAR Teanannmugan woopat. Llynaaf kuaub,
;m - ;o + @m0

AN TEOPEMANHNT RCOOTH KeAnd uHKamw,

{8.15) dopuyaara Guwoan amwamana M nym;nma Wu, m_un B

WMn- BEETOPAAPHAR KVANG, recMerpel Kiuwcis, 'E'-I'I BEKTOPH XO0-
cin Gynann; wy wymumas xocen Gyaran MALN kfnbypuax
mestaniace knbypiaze el aranagm (3.12- pacu, M HygTa-
BHEr O atpodHAa aRAaHHn Tesassyeqan 6Faran X0 yuys kVp-
CRTHATAH).

M nygramuar O gyT6 arpobuza SRASHAIIMIATH  YDHHEMA Ba
HOPMASL TEAAHNUIIAD MHKAOPJAPHHE AHHKAZRMHL:

Wy = !';l.'!-.:w| =-|';>{ Fao| =gir, -« sin90" =:.OM,
who = |@hol =|® X Txo|= w0y, SO0 = o w0 OM = o? OM.

Ulyuasd guand,

Who=s- OM, @ho=o®. OM. (3.17)

‘.uta Ba Eﬂﬁ- {3apo NMepReHfHEYAAD 5@-nr3"“ VHYH
®so = ir' ':'E':HO]' e {ij]* - OM ]."}I.' oy L)

;,am epegTopuunr MO Guagn TameHA KEATAH b OYpwarH

(3.18)

Hﬂl

p= arctg =arclg % (8.19)

LTS

pPMYAANAH TONWARLK,

(3.15) éxn (3.16) dopuysa GRIDE MeXUC MAKA HYKMACUNUNE
MeIACHULERE AANKAAI Yau gym0 yeyan Ouaan mongu Aefin-
AE .

Tewuc wakana gyro el OOHHAAWTAH HYKTAHHHD TERIEHHIIN
FOMOa SHCMHRAT ounll Gypuak Teanurn Ba OVpHAK  TEINAUHLIR
Gepaand, ury maka wxreépaft M ayKracd Te3AaHRILIBHAHT MHK-
AOpH BA ATHAAWWINAW AHMEAAWAA GF TEIRAHHID BEKTOPHHHHT {3a-
PO nepneHiMEYARP GYAran nKKHTA §-v YKAPLATH OPOCKUHANADH
OPKaMH TOMHL KyAadaup,

N
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-

(3.15)

(3.16) .

‘Byanuar yoyu (3. IT ]c}mpuynnmpra K¥pa Wie, Wyo TORRANG,
emia M wykrasa wg Pio, Wig Aymarrupudann sa (3.15)

'DHHB!‘# GuHoau @y WHHF §, 7 YKASPIACH NPOEKUNARADH W,
@, TOnHABAN:

By = ':Hﬂ]t e (w:rg}i‘l_ {"-’:h)]!l
e = (W), 1 1 ®ia), + (Wao)r
K0AIA TEIAAMWIL MAUKAO DY

W= | w4 win (3:20)
oy MyA8aaH, AYHAARWK 5Ca E:'jﬂ HHHT §, 7 TKAap GHAAH TAINKAA
Knaran Sypuak KOCHHYCARDH OPKMAH AHHKAZNANN:

P

cos(aim, B= %, cos(ay, ) =~ (3.21)
M M

- Bavsan TekHe waka Gypuyaxk TessaHdmu HOoMasayM Ofaud,
BHEKAAHM I Kepak GFiran Ry ra TEITaHNEWIMHE BYHAAHILN MA®-
aysm Gfaann; Gy xoaaa (3.15) dopuyaans MO AFvanrnmmra npo-
- eHNNANA0, Wao KATHAWMAAAWCAH, @, T4 HECOATEH TEHrAAMa XO-
CHA KWL MYMEHH.
. CArap TesaasmmM  TonuAnwd kepak Gyarad M mykra Texue
NAKACA TerHuAn GYanwy Ouian GHPra HKKHEYM TOMOHAAH K¥3-
‘Faamac O, Vi oTpodwia afAEHYEUR MUCMCd XBM Terdiwian Gaca,
'3.15) dopuyaa

(3.22)

Kipupumwaa esuaann, Bysaa (322) aa gaTHomysus xaMMa BeK-
TopAApAMAr NYRAANLIEDH MABIYM, ASKHH BEKTODAARIAH MICKHTA-
CHHUHT MHKIODR HOMABAYM GYammu smyssan. ¥ xoaza (3.22)
HPDAa AKKHTA TVpARYE HINAAHWTE MPOEKIRAISHHILNLAH XOCHA
B¥aanurdy TEHTAAMAJAD OPKALH HOMBLAYM MHKAOPAED TOOHJAAAH.

- = — i ——
Ty e, Wao,=UWo + o+ Wyo

= V(@) + (@ho,)? (3.23)
DOpuyIRI2H  TONMM MYMKHH,

P 11- Macana. 10- macanana OA wpusowmn Gypusk Te3ARrH ya-
FapMac ae0 oauanl, == 60" Ba = 90" Gfaran xoasap yuys,
A, B, C HYKTEAGPEHHr Teaasauwaapi Xawaa AB matynHuur
Bypuak TeINAHWIWE TOTHACTHH,

. Eunm, 10- u6CAXBASH MALAYMEH wy=23"", OA=05u, AB=
'I.‘.',BEEM AC = 0433 .

b3
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1. Assaa g =60 gPa-
22K XO2HU k¥pafauk, GyH-
g OAB =37, w, =
=0,67 ¢'(3.13- pacw).

A mygra w¥araamac O

¥x arpodmza  afaanysumn
OA gpHEOWHNTA Teruuam
G¥arpEn yuyH, YHHHD Tel-

= =y e
JANHIH Wa=w 4+ Wapop-
MYA308H AHHKIAHALH. DH-
POK, i, =Const; GHAoGE=

3.13- pacu- pur, f=0 Ba @wy=0
w0 = wg- OA =2mjc*. LLlyn-
Laf KuantG, w, =wy; w, =2/uc’, w, sexrop Afmarmme 3.13-
pACMAR KYPCATHATAN,
AB texuc nopasnen xapaxar KuaaAH. A a¥Krauw  gyr6 ned
oacak, (3.13) gopuyrara kipa £ BYKTa TERTAHRUH Y4yH
- — — -
W, =W, 4+ wea T Wa (1)
BCKTOD TEHTIAMAHA E3UN MYMKUE,

(1) sdonararu ﬁu uHC smuKaopuenn (3.17) re acocan  gHuKaaf-
Mita:

W, - u:m <AE =039 mjic

E:A pextopu AB Gifizab B uyxranan aflnammm  mapkasn A To-
MOH Dfnaarag.

AL waryunnar GVpUaKk TEIAAHNIN HOMEBAYM GYATAHA yayw
(3.17) dopmyaa OGuaaH Wha HY 3HKKIEN oaMalivna. B myxranunsr
A arpodmaa akasnnmmssn  Tessanyedas  Ael dapas knand, AB
Huur P oarpodura afdswunra wocaab, AB ra  neppnesgikyasp
pasHumLad . HH AYRAATHPAMM3,

Wyunaraex, B ay§TaHUHr TOPH3OHTAN OVAW4a  warapuRams
XAPAKATHHP TeaAdnysdan el dapas HuAHG, :53 HH HYKTA TE3AH-
ry Giiaad AVHAATHPEMME,

(1) un BA Nfnaanwra npoexunanad, w, ra necGaran Tenraa-
MAa NOCHA ]{H."EEHH.']: .

w,co830° =wy,
Evuaan
W, = :—:f;;=ﬂ.-15 Mict,
Wy WIDOPACHHEHT MyeGar wnkuinn £ #yKTAHHHT HACAPHAAME Xa
PEKZTH TEITAHYBYEN DKIAHAUTHIN TACHMKAAATN,

4
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(1) wu AB ra nepoeraukyasp Oyaram  fj=

| HRAWUITE npOeKuMAAG, Wha YuYH  TeHrIaMa
XOCHT KHAaMH3:

@ cosilF —w, 4 Wi

By udonanan:

Waa = w cosll® — w, = — 178 /gt

Wi WAHT MEHYC HIIOPA GHaan wnxaum B wyx-
aHutr A atpoduaa afAaHRWH Cekunaanypuan
HAUCHHH KFpearaiy,

(3.17) dopuyaara k¥pa

31,4- pacw,

m‘Aﬂ . Pt
'AH-'TB'-—.J.G.!‘: v

Arap wxtu€pull B, syKTafad §3 A¥naiawaspura woc pasmii-

(I8 TErHHLIESA MACINTad Sifdwga oamurad 5‘., Wi Ba 'I_Ifr;,q BEK-
TOpaapun KETMA-HET KYAHG, OXHPrH BEKTOP y9uHH B, GHAdn TY-

Tawrhnpeai, Wa ra Moc BEKTOD KeAMG yugazm (3.14=paew).
FHan C HYKTA TEINAHHUIMHH anakasmra §TaMes. A u@w KYyTO
el oxcar, (3.13) ra acocan:

-

__ Wi = @A+ W4+ W 2)
(2) 2 Wis=wia AC= 0,19 /c*, [tia] =|e,, |- AC=0,80 w/c*

6yaub, wea— AC Gifiant C 188 A ra TOMOH, @i 308 AC Kecs
| MAra nepnenaukyanp fyuanras (pacumna C wiur A arpodmas ai-
AHHLE CERNRRANYBYAHANTH Xucolra oanaran),

b . C AYKTA TEIAAUMWHNHEF XaM MHKLOPH, XaM BYraanmn no-
Matayu. Ulywnar yuyn §sapo nepnentuxkyasp €5, Cy Yraap
OANG, (2) un wy ¥gaapra npoexussiafismg:

We=w, —wea= 1,11 mjc?,
g - wi = 0,19 mfct
£3.20) ra acocan W, Tonmaan;

- Vwks +;<-‘1 = L13 /e

' 2l) Epaammna Jc AP HAAHWMHHY ARKEAa mes;
— 438 —
cos{@;, E;l=-—'—5=(‘.‘:'l?32, oy, EB)= 11%
[ &
- ﬁr —
cos(we, m)=—— =0,168, (=, 7)== 79"
3

]
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2, Buaw p=00" Oaran
XOAHH EypaMEs, A wWyKTE
TEIAAHHIIHENHT MEKAODH aB-
BEATH XDhaarwaex Giaaau,
fiynpaumun  AQ 6yfaaf 0f-
Haaraf., »=90° aa w,, =0
sap. [lynunr yuyn (1) pop=

Myaana ;h-ﬂ oiaud, y
KyfMuaornya Eanaann:

B, -, +w,. (3

3. 13 pacy,

(3) na ;B EEKTOPH TOpPHICH-
Taa G¥finua, ?IEJFTE 4 508 AP ra Jreaaparas nepnesaukyaip GFfaua
fiynaaran (3 15- - pacs ;"h,.

(3) GViinga w, Ba WE, BEKTOPJNAPra KYpHAraH napanIeacr-
paMy AHArOHAAH w@, Gfanma wepax. llynnaf guand, - 5 BEKTOs

pi '5; BEKTOPCA KApaMa-Kapmu AFnaacaniurusd kjpamus, oy B
EYKTE XapduaT KypHAa€rran nafiTaa cexnHAaHyByal OfMWHER

BHALHpaE LI,
Wy MHEKLOPHEH BED t¥rpu Gypuakan yuOSYpUAKHUHT KATETH

cHpaTHAE AaRHKTARMU3: H-EED-CTFA Gypuaxan AGE yulyp-
QAKLAH TONHD MYMKNE:

ea_ . B 35°
Slﬂﬁﬂﬁ —‘},'5??. F-‘-aﬂ f
¥ xoana BED yuGypaaxaan:

oy Mo A
wﬂ=watg3a -],‘ E;_‘ 'EIEJ-W-E.A‘! Mﬂlc‘rn

AB waryn OypuaK TEIIpHHMEHN BHIaA MRS

= '_J':i'd — 2.82 Eu:.

'}iﬂ f Al
w, =0 6farann yayu (2) dopuyia Kyhuasrada E3naann:

W= W, § W
Gynaa Wi, =8,,+ AC =122 u/c’,
—
;_{ BA @3, BEKTOPN&Pra KYpHarsn naparneacrpamunusr CF
B ek

nuaro#ean @, He Rpoganafan. Kocwnycasp reopemacnian Hon-
nazancax, CFL yuGypuaxian gyfnaorn xocua 6§aaan:

w, = |/ wy + (@i, — 2w, - wj,cos32" = 1,22 w/cl,
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We =W, KeaH0 ankkaun yuyn CFL yaGypunx Tewr Euanmup,

LmeMaK, T==35" ¥ xoana w, sextopy AB Guaan 55 — 35%== 20
S Oypuox TANKHA 9TAIH,

' 12- macana. 3.16- pacuan TACRUPARHMAE TYpPT WapHnpan Mexa-
nuavan QA kpusouwmn e, =2 ¢! Gypuak Teamnc Ba s, =1 £t
Oypuaw Tearandm Guaas O wapunp atpoduaa afsapans. Mexa-
muamanEr o = 45°, 8= 60%, 1= 150" G¥aran xonateaa A py B
) u_ra.nnpnngr [;Esnawnupu, Tes.ugnmnxpu xamaa AB pa BC zme-
MO BPHHKT YAK TE3AHKTAPH, UBK TEIABNHULAADN SHHKAH-
CHH. pG'A = Irﬂ. AB=2 u, E‘C‘zﬁ;fﬂ M, ﬂﬂ—u?&rgnuac.ﬁ

~ Euwmmt, A wygra O arpoduaa ainasa G§faas XApAKATAZHEr AN
(YUYH YHRHP Te3nard Ba TeIAAHAUN KYHAHAArH4s aHNKAIHALH:

-
Uy=uo,-04 =2 uc; v, | OA.
g - — : ’
i T Wi wy; wi—u-04 =4 ujc’, Wi, 04 =1 u/c

w, = (@3 +(w)" =4,12 w/et, p, —arcigy —:‘;:: 147,
o

— —

o, o5 o, Afdariwaapy 3.16-pacuaa kfpcatnaran.

B HyKI8 XM TEKHC TIApAMIeA XAPAKATIATH AB spenora, xam
faraamac € §x arpodmaa ainssysun BC spenors TerHwnu; wyH-

- —* = e
a kipa v | BC 6yaub, v, WHHr Kafick TOMONIE AYnaarasinrm

AO nunr Teaamkaap ouuit Mopwasn P oervpodwmma afaaHdm Afna-
minra Goraus (3.16- pacw).

Ty Muxaopunn (3.12) dopuyaara GHHOER TOMAMKI:

vy BP Bp

—— = — QKH T = — T,.
vy, AP 8 A

yufiy puakia P'.E'ﬂ-&g‘ A‘Eﬁ—_.ﬁﬂ—?ﬁ”; Aemak, AP
. : L
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= AB—9 m, BP =V {ABP + (AP)" —2AB - APcos 30°%=1,04 u,
8P
Wyraan Kuan, vy= v, == 1,04 %
AR wunur P arpobmna, BC waur C atpoduas ahsanmn Gyp-
HAK TCINMICAAPHHH AHHKAAAMAID

.p= % =1 mp =074 ¢
Suan B uyKTa TEIIEHHWHEK anugramra Yramua. B aysra C
ayyTa aTpoduia apama GFANA0 xapaxkaTaaurand yuys:

Sy = Bie i 0

wp. MABAYM, £y, HOMABAYM GFarannisu (1) marn @}, HH apsaa-
NAH AHHKAAI MYMKHE, JeKHH @5, UM X038pua TOMHG Gyamaiin.
Ilyminr yayn £ HYKTIHUHE TEKHC napanien Xapakatiar A8 ra
rermiwan GyArdnnaad gofantasamud. A MYKTAHK Ky1é neld oa-
cak, (3.13) ra Gunoan:

;3_ ;;.'5';;;‘%' ;En = 3 ;’Eh' 2
(1) Ba (2) nan
- — -+ = -
Wi + Wyo = W3 + W3+ W, + (3

reyraava X0cHa Ofxamu. (3) veuraama (3.22) KVpPHAHWHASIH
TeHAEMATH.
(3) reuragmaaa ngamau:ya-m*ﬁapua sekropaap AYiAIMmAAPH-

Wi KPCATHI MyMKHE; GyHAR @Wj. Ba @h, WH  AYRAATHDHILS
B wyxrawie C ga A aTpopusa ahaaumniy tesiadyedan neb ga-
pas knaunagm, (3) na:
@t =w}. BC=07T m/c’, wj, =i, - A8 =2 wu/c?,
wh =4 M/c?, ) =1 M/c OFawmm anHKg,

Wi, B8 Wh, Wi amukaaw yay (3) wn BA sa BC #ymannumsap-
ra npoexuuaaaimus (BA pa BC B¥narmuwadp oAHHraRaa Gup HO-

MABAVMAR TENCAaMaasp xocun Gaaom):
W}, cos 75" + @, €08 15° = wicos 30° + W cosB0° + @5, (4)
= w}cos 75° — wj cos 15° — @f, Cos 75" + W5, COS 15%, (5

L
w e

(4) Tearnamagay 5. o, (5) naw Wi, HH TONSMHE:

wy cos 30F + ) cos 607 + wgy + whpcos(E =635 uic*
i had ] L]
cos 15

Wae =

a 13 Ee & .
wh o — o) cos 75° 4 o), cos 16° + wg, cos 15

e -
Wy, = i = .26 wfc

55
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| {1) ra xypy u_t:, MUKAOPH Ba AYHAAMUIH KyRuIZarwmua TOH/ALLY:
| @, = i @) + (@30 =~ 6,40 e,
g - nrctg{icl = nrehz 8,247 == 83°,

vhe

 nan AB pa BC anenonap Gypuax TESNANHUASPHEN BHHKIALL
MY MK

i 1} ] LT -1
_ — ﬂ' E | - —
LT 18 -] Elﬂ c EE(_ A - 4|5 Y

R ia Zgc MMAP MycOar nwepaan Gyamms wxopuay AC ma AC

Hr. wmoc pasnwas A sa C atporaa  ailJSHHILKHEY Te3nauye-
€0 CAraHHMUSHUNT VYPHHAK SKAHKHR KYpeataim.

Wxrubpni B, uyyranan Sowand (3.17- pacW), TerHuLAKYa Macil-

18614 KeTMa-KeT W}, BA w!. BEKTOPAADHHR Eiu wh .,

w, w,
Ba wl pextoprapunn  K¥Au6 B.LE tessamwwasp yuSypuaruum
€k 5 KNDE tessaumwinap kynGypuarunm Kypeax, yaapiarm

BiE tovon w, nn ndonarafiu. By Guaan XHCOGNS WAAPUHEF T E-
PHAHTHHE TEKmUpHE KPpHID MyMKHA.

14-§. Teasawnwaap owmit Maprasn ga ynian dolaaaanis
TEKMC LAKA HYKTACHHHHI TEIARHRIIHHE AHHKAA D

. Teknc WaKA yuyA TEIIMKIAPHHAT OWMA Mapxkasura ¥ xmaul,
BKUC MAkA Mexucanenda émyesy da fnp onda mesAdHEML
BOt20 menz GPa2an Aykma wasxcyd; SyMoad sygma mescanuu-
ap ORI maprase defiyadadi,

Tewne wawzns oansran Supop O wygrannur Te3NaNNW HEK~

: W, (3.18- pacu) xauaa Texue wacavaHr Oypuat Tezaurn

317~ pacu.
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#a Gypuak TeaagWuwn & Gepuaran; KyT0 atpoduanri afiaauma
XAPAKATHH Tearanysuan ASAAHK. W, BEKTOPHY AfAaHMA Xapakar-
guur f§naammn OFfnva = = arctg ;—. Gypaakka GypnG, OL nypuw

Yreasanns, Bynaa tgu—uii > 0 6{aramn yayn 0° << a < 90° Xo-
cua guanpran pypaz O wykraiss Gowaad fauanysuu
0Q= —2 (3.29)
I"r W a

wecnann Gearnasfank, O nykrans ky16 ne6 oanb, Q HyKTamAHT
Tesaduil BexTOpuHH Tonamus, (3.16) dopuysard 8COCANH:
- =¥ i

W, =W, + Wy (3.28)

{3.18) ra wipa Q uyxranusr O xytd arpoduas alasuMa yapaka-
THAATH TEATAHHIIHHEHE MOLY.IH

Woo =/ (@) + (@5} =0Q '/ni +ut

dopuyss GHAIH aNUKAAHARN. (3.24) mynocabarun suTelopra oaus,
CYHrrH fopMyaalan

y I & .]r’(li-‘rl.lilﬂmﬂ
i

'i!.l‘qa

Aoadin KOCHA KHAAMHA, ;"r.m pexTopuannr O kecua Gunan xo-
cna Kuaran Gypuarwum p aecax, (3.19) ra Gunosn a=p um?
qHKAAM. W], BEKTOP Q nykraman O wapkasra xapal AYuairas;

;w REKTOP 5CA %Q Guaan p(p << 90°) Gypuak TAUIKKA KHABAH.
Jesar, [} wygrara £fuupuarad w, A fw{,p peKTOopA2D Gup TYEPH
UHANKAA RApAMA-HADUIH TOMUHCE Afwanran BEKTODJAAD BKEA:

S -
'Il.l'qa= —-Wﬂ.

s
¥ xozas (3.25) man Ryfimaarnta spullaMus: w, = 0. JleMak, Q
HYKTA Te3ASHMIIAAD OHKA MBpKa3n Giaany. Iyuaan i;_l-l.nuﬁ. TE3

AzxuMmaap omud smapkasu O xyrdaan Freasdiran Ba w, TeNa-

aniwd Gpaen Oypuax Teaasnm AYHAAMMIATE MOC PABNLULE OJHH-

i :-amtgll Gypuak TAWKHA STysun TYFPH uRSHKLA (3.24)
)

redrduE G Ruya anmgasnyvean Macodana ETamu.
DHAH MEIAAHIMAAP DHUL MApRA3uAL KymG ed oaud, me-
xwe wara wxmalpui M sa K HyKmaiapuRan: wy ondacu mes-
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AdH@UARpUKE  anmpacdage (3,19-

pacM). v xoaaa ;ﬂ-ﬂ Gfarann yuyn
(3.16) nan

-® - T T

Wy =Ry W= Wyo (3.26)
Xocun Gyaph, Oy BYKTaRap TelAaHWIg-
JAaprauur moayaaapu (3,18) ra acocau

Wy =Wya = QMY &+ o,

Wy= g, =QKY& ot st

3.19 pacu.

TEHMAHKAAD Ofjan anuwaanaan, (3.26) nam KYpaMuskn, mexno
LAKA UXMEEPUR HYKMACUHRUNE METAQHIUURIE  MEIATHILULAGD
CHUE MAPRAINITH  YMyseu §i ampodeda an aaEVe  CHCK
HVEMAruniaie Mesdanamn kafe cRORAGEE MYMRITN SRAN.
(3.27) mynocalariapisn KyiMIArH HHCOATTE BPHILIKII MY MEHH:

vy QM

4 3.28
. [3.28)
Wynnait xuanG, mexire wakd KyWMILaPL  MOIATHUUWATPURLHE
NUGMAMAPE BINMHUKZ Xap Oup  aaimede wy pyxmotapies
MeERINnmAap oRnl Mapraduzata 0%42ar macodasapea npo-

- AOPQAONGL GVAQN, MEINQRIKE SERMOPARPIE MIINND KUK MEAAD~

HIL METAGHIRARY ONIE NAPRIILLE MNNAMMUPVELE  KeC wa Aap
Ousnw Gup xna4 a= arc1g$ dypeax mawne graadi, Arap 6y

Oypuak Teananwil DexTOPUAAR MA3KVP KecMmara Kapad Vanawa-
aurad G¥aca, yuuar myclar AYHAIHWRA TEKHC waka Gypyaxk tess

AGHAWH & HUHE AVHAANMINCG MOC KEJAAAM, #bHH AAABHME Xapas
AT Tesnanypaa GYaca, o Husr syclar AVaaamwn aflrapma xa-
PAKAT A¥uaipin OFiinYs, XEPAKaTHHEHC CEKMHAANYBYEH Xoanid a
OYPaakHnyr syctar NFHAAMIIMN XapakaT Aysaamwanra Teckapu Of-
.-ri'uﬂ.H-l

LIyHEH Ta®in 481 Kepakan, TERWC REPAAIEA XBPAKATASIH Te-
WHC THAK TedanRaGap OHalf mepkasn OWJad  Teapenmwasp oumnf
MAPEASH YMYMAH TVYPAH HyKTanapanp. Byan tHepw suaukan psag
CHPNANMACHAN LYMAN0B4K, CHMMETPUA MapRa3HHHNP Tesaurn V3-
rApMAC G¥aran aucK MUCOANZE AKKOA K pH MYMKHH; Opcx OH-
MAH M3HHET VDHHHIU MYKTACH TEIWKASP OHWA MapKaiW, anck
MADHAIW BCE Te3NaHAWIAP OHRA Mapkazs 69aanm,

Kyfinaarn xycycHit XoaaspHH HSFPIIF!JIHK.

1) w0, e =0 Gfacun (3.20- pacm). Bymaa tga = 5’:0 2

om0 Gfan0, TexHe WEKA OEPYIE  HYKTANAPAHHIT TeAaNHIIAPR
TEINIUHIASP OHHA Mapkasura AYHaAraH 6fnafu. Depuarau nyk-
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3.20- pacy. 3.21- paca.

razan Teasandnmaap onall Mapiasurada Gyaraw macoda sca (3.24)
ra GHHORA

MQ=2

dropMyAALAH TOTIHIALH,
2) w=0, <0, Bynoad xoa onxaraa alaapMa  XapakdTHHHE
Afmaamun jarapuma nafituas conwp Giaans (3.21- pacu), Byxnaa

L]
tg= = oo Bl 2
6Fanl, Tewuc waxa Gapua HYKTAIAPHHEAT TEITAMAWASPH YAapHY

TEINAHHIIAGD OHHA MAPKAAIH OWIGH TYTAWTHPYBUM Kecwarapra
nepnedanikyaap Aynataie. desak, onnd wapkas @ Hi Tomuul

yuyH Tesnanwun Geputrad M aykranan -E.-:., TEIAAHMIL REKTOPH-
ra TerMWwar AyHaanma (e BuAr Rmopacura Kapal) nepuenguky-
anp Hyp =ugepulb, Gy Hypaa

MQ="X
wacoda ampaTHaadn.

3) Texuwc maKa WKKM HYKTACH TEANAHMULTADMHHHC MOLYANApH
sa fynainwaspn Sepuaran, wmacasas, M pa K nyKranapuur

TE3AGHNUI BEKTOPAApH W, BA ;l, Masays Gfacun  (5.22- pacu)
M wyyrawn KyTd ned oaunG, (3.16) ra acocad

— = —
Wy o= Wyt Wiy
—
Ach Eanm mymkde, Yxamaga w,, BeXTOPHW XOCHA KHAANANK.

— =+
Bysuur yuys A HYKTOAE AMACOHAIH W, B GHP TOMORH W@, GYA-
rad napassenorpaMm acafimua. Mavayuiw, Oy Na8pajaeacrpaMu-

HHHE W, TOMOHH MK wecua Ginan unarctgi Gypuai  R0CuHA

KHAHWH kepax, By OypwagHuur ;m BEKTOPAAH MH wecuara an-

s

§a o
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. HHIMHHRE DREMIA KipcaTHATIH X048-

B.22-pacs. 323 pacs.

=
MARN ATHAAHIK € BEKTOPHHET Aifuainmunn  Gearwnas Gepaan

& BEKTODHWHI AYHAIMINAEH OHATAH Xoana GepuaraHaapra acocan
TEIAIHNIAAD OHMA MApKa3n  HYKTAEM anukAdw KailHn  suac,
—— -r —

UyroHYH, Wy BE W, BERTODNEDHH & BEKTOpHENr AVHa wwAra
MOC AYHAIMIMAS TONHATA o Gypuaka OypHmZAH  XOCHA KHAHH-

Fan HypAapHAUC HECHLITAH HYKTACH Tesaanuuntap oHHl  Mapeasw
QJ Ginaau.

Arap Gepuaran TeINHHW BeKTopaapy 5, Ba ;x ¥zapo na-

pansea, MK 1w, sa w, +w, 6faca (3.23- pacu), (3.28) MYHO-
CA0AT X314 TeKHC WAKA HY (TAAAPH TEeSTanuiuIAapn wy nyKTa-
AAPHH TEIMAUHWAID OHHA MADKA3H OMAAH TYTAWTHPYRAH Kecud-
Aap Guaan Gup xua GYpuSK TAWKWA KHARmAAPIIan GoRIaIaHNG,

TeMaHHNIAAD OHUE Mapiadn TONHIAAN. @y BEHTOD YVuWHR M,

®y BeRTOp yumun My gecak, AMQM, sunr AKQK, ra fxwamw-
ARTHIAE diofiiananns, () nykTann auuk-
apisns. MK sa MK, kecwanap aanou-
MAPHHUHT KECHIIFH HYKTACH WaJaHran
TEIFANHIDAAD OWHR MAPKASHHH ndona-
Aafion.

13-macala. OA kpusowdn  w, =
= 2 €' OypuaK TeINHK BE £, = 2,3 ¢
GypuaK Tesnanum GHALH &l ¥k arpo-
QA akaauus, panuyen =02 u 6ya-
rad 1- rergupakim K =03 m paauyes
K¥3raamac 2- Agek YoTHRA Cepnantip
Ml aymasarass (3.24- pacm). Mexa

THaa (OA L AB) paaZupaknnur vessa-
HHWLAAD OHAf MAPKA3IN BA yHA&H (ol
A8NAHHO B wysTa Te3AaHNILH TOMHACHH,
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Eunm, [« fHIAMPAKIUAT TEINIHUULAAD OHHA MAPKAZAHH auuk-
ARSI YMYH YHAATH GHPOD HYKTEHHUD TEITAHHWIINHE BA FPHAIHPARs
HHHT Gypuax TeaJurd i, Xawia OYpYaKk TesAdHWWEA &, HE TOTHI
kepak. [lywra wypa, apean FRAIMDAX A HYKTACHHHHT TeanaHH-
L HHY auumuﬂuns. A a;rHra OA gpupomnnra xaM Ternwan Gfa-

raUm  yuys W;"wrl"ﬂi;- Bynta oim ol O0Ad=al(R+4r)=
= gy PP S p—

=2 njct, wy=1, 0A=1,15 E w, =/ (WP + (w)) =~

=231 mfc®,

;.i.- w-_{ pa -;,' pexTopaap fifnaanmaapy 3.24- pacmaa xi¥fpea-

THATAH. E* perTopHuHr AQ Gmasn TAMKEA KAAPAH B Bypuarngn

BHHKABN MM

p=aretg —2 w arctg 0,575 = 30°,
"y
Fraappakunnr Gypuax TeSAUTHEN BHAKAAIW YYYH YHH Te3NHKAEp
oHufl maprasu P arpoduna aiaanann m.-ﬁ Kapaimui:
vy A0
@y = 5 = =y, (1)
(1} xan o, -u'z—:;i =5 ¢~ xocua G¥aaau.

Fuazupakusdr Gypuas resndmuiiuad sHpgdtam vaya (1) gaw
BAKT GVfiNga Xocwaa xucodaaliapa.

iy AC’ d*hn Bicit s

dat .-'lPd:
e |

4
—.._.|_
Ap "

By TeuriMugan e;=5,75 ¢ wennl gugaLn,
Suan (3.24) dopuyaara Gunoan A HYKTANSA TesraEHIAAD
Ounft Mapeksaw O rasa Ofaranm sacodany aHHEAEAMAS]

AQ = ;.auue M.
]f"l.‘l"ﬂ
AQ wecwa @, sexTopHEH 8, HYEEANWMHrE WOC paEMULTA
x=arclg =+ = arctg 0,23 =~ 13°
w

Oypuaxka Oypumnas xocwa Sfaras AL wypas osussimu Kepak,
B myy1a Tessanmmuadnr Mugaopann (3.28) Qopuyaara GeHO-
aH TONAMM3:

=y _BQ 80
55 i @)

BQ wecmann ABQ yubypuaxnan pofinaraml aEAxASAME3;
gynna BAQ= (90" 4 p) —a=107". ¥ xoans:
8Q =V (AQ)* + (AB)'—2-AQ -AB - cos 107° = 0,24 .
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f# %ﬂﬁamm

.nem EQ' HH .B l'!llﬂ-d:mna i:oa'r cTpeakacH xapakartu O5iuga
13° Gypuakka Gypwil OWJBH ARKKARHALN (HYHKH FHISHPEKIHAT
AHAGHHWArE TecKapH |,

HBQ y‘!ﬁ)rplmm .H-EQ =f pecak, cHEycaap Teopemacura -

.1'l
: **’ﬁ: sinﬂnf;sinlqﬁ.m 0 =21

- Jewax, E‘,w AB Bunan 0 —a=8" Gypuak TawKHA
Srann.

ﬁf‘-i%ﬁ. KMCMHHHT COEPHK XAPAKATH

, Sfaep Oypuakaapn, HHCMHHHr gF3raamac nygTa
‘aTpothEaaTR BFAAHMA XAPEKATH TERCIAManaph

i dagsosnda awucMrudz Oup wywmecy yyareauai
Gyndait xapaxam w¥iFaamac nyyma  ampogedaia
papaxam éxu cepur xapaxam dedntadu. By xapa-
pHIC. Aefiawiupra eabad mAcMHMHC Gapua  HYKTAIAP
IpH K¥araamec nygToTe Gfaray, pasuycaapd sci Wiy mye-
_l;#ara.mat fiygraraua G¥aran macofaaapra TeHr Gy as=
aaap 6¥iaal xapaxaT KRADM.
iK' XADAHAT KHAYBYH MHCMHHHT KVIFAAMAC HYKTACHEN
wac (Jxyz koopawnaTaaap cucresacuanur Gows cndarwna
HH.’!HE mpCuHuer vy cucresmara AucOATAH XAPAKETHHH
P amnd, Byumur yayd 6o Oxy2 SO0PAHHATRAAP CH.TC M-
LHURHE Cownaa Syaram xamad mucsa Guaan OO anTad KYaraayo-
uﬂﬁ HOOPAMHATANAD CHCTEMACHIR KNPATanUa (4.1- pacu), Pap-
ﬂﬂm Arap KY3raaynus cHCTesmami K¥SFAAMAEC CHCTeMAIS HHCOI=
ATH AHHKJAHCA, MACMHHE" Xawm KYIFANMAC CHCTEMArA
XRapakaty anugaauran 6faaaw. Xagugmas, chepus xa-
: BFR GRHCM HXTHEPHT HYK-
Muw KVSFaAYBYAN KOCDLIHA-
MIFMHnmaarh KOOpEHIATE-
Aaph &, L O¢acun. By wo-
: WHCHM NApEIATH A~
FAIYEYH CACTEM3ra
apuaiian, Kysraayn-
8 X8p OWp YHUUMET
M CHCTOMArS  HUCOATAH
LXapak HAHT By cuctemA Y-
ﬁ?xﬁmﬁ::'ﬁ?m KHACEH YuTa
HICLLHAICH CH-
parina  Gepw, [hl;nnn 18K
| H, {55 cne-
| TeMAHUHr O-’F.“!N CHCTEMAra Hics
' Xapakarm Tiykkuaia Gyp-
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MAKHHHC GEDHAHIN Guagn TYARK BHUKASHA DM, Arap masikyp THE= j
HYKTankur Oxvz cicrevanary

Ki3Ta 6ypuar Sepuaran tiyaca, M
XAPAKATH OpTOroHay :
gl de i KODPAMNATANAD CHCTOMACHNN aAMauTpym
X=tcosa, 4 neos o+ Leosa,,
y=Ecosp, +-7cosf, -+ Ccass,,

Z=tcos T, 4+ neas 1,4 Leosy,

TEATAAMANAD OpKAAH TONHAagH, B
« DY epag B
f;; GHAEH TawrwA KWAr&H Gypeakiapy a, G;'ﬁtu.rj;in:ﬂuur bt
‘aH Gypuakaapu B. Oz Bunan ROCHA Kuaram ﬁypualrnapnu-;: K::;‘
¢ b |

Kam (i = 1,3) Gearmaanra
0ATH MYuocafar Gwgan mF;[;HFE: ilu;j;“m Oypsaw xyfngarag

{!'DE:I. +“:03,ﬁa+ﬂ'ﬂﬂ"‘n— 1,
€05 @ + c0s* By -} cos? 7y - 1,
e EDS=.33+C05=1.— I;

EM"; 'Cmﬂi-‘-msﬂl'msﬂi"‘fﬂﬂﬁ . 0O T,—'U', {4-,!] 1

o8 o . COS 03+ cos Py - cosf, L ¢
. 0§ Ty ~COS 73 =0,
o8 o, mln,+cﬂsﬁ=-¢mﬁ.+ms1,-m”:—ﬂ
e

Henak
o “bﬂﬂmir%:&nﬁ:mmnnm KVSFaAMac cictemars wucta.
b P:Cipura Gorany 6%iMaran yuta Gypuaxmm
e ey 1?1'1 nms CepHIL Gnagn THANE anuiagm MYMEWH ox &
i sy Hmypum: sta (4.1) MyHocatGaTaapaan anam:mnﬁt
el ﬁﬂpﬂx:l 5?.:“ eepur xaparam KUAVELE FCRCAH NS
TEKKUOTE Gy V2o menz nefmnsan. Mewyn Kapanaérry
L) oot et OUran o ovan' ' ocun
i
OCoMrAMTHPHI yuyH Gy yura ﬁup-ﬁuﬁra ﬁorﬁ:ag::mﬂi? g;‘rm
NAK YUyw rcmpnmlﬂrn.unpp
Vi1apH opaceaarn Oy puak-
ARPIAH  YUTECHEM oJmal,
Siep TovouKaan TABCHA
STHATEH  Couika Gypugis
AADHK  OaWI Kyaaianp,
fLaep Oypwaxaapu nep
araayeuy Gy Gypuakaap
GpKanH mKopraa BRTEATAY
TYKKHITE BYPYakmi ocnm-
AU BHaan  pdonasaw
Mysiinn. Kgaeany gy §09
TEKHCIHE Guwaag EY3raamac
X0y rexncank KeCHICaH
Ik OL opkaan Gese
::.:::.mx (4.2- pacm), oy
]
4.2 patu. Mﬁﬂnﬂ.ﬂ.llfr”ﬂimp g
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5 |

) .1.1 !

e,

Dfaep Gypuaxknapu KyAusarwaa oauwmann: 1) {ﬂxfﬁi.}:.*_

9) (Oz. 01 =9, 3) (OL, 03) =5 & — npeyeceun Oypiazu, O —
Wymayun Gypiaze, = — ol atianee Oypiawy pefmaans.
30aep OYPUAKAADH TEKHCAHKABPHTA TET HULIHYE NePIeHLIHK Y ATp
Garan Oz, OL, OF §gaapuanr yauisn xaparamza o, 6. ¢ Gyp-
yakaapuuHr Moc paskwad Ox, Oz, OL yxaepian Gomas6 ¥are-
PHIIH COAT CTPEAKACH AMAAHHWWINCA TECKAPH KypHHAAMTaH Ayna-
aumr Mycar AyHasMl ge6 orunanm, HCHCMEMAC XapaKartd 1aac
Muia y Gunan fornanrds KV3FRAYBYH CHCTEMA XAM RADAKAT KH-
ans, 4, B, ¢ GypudkAIp BAKT dyHKIHACH CuipatAia arapaaw:
4 =4 (t),
B=B(F). (4.2)
gz (f).
(4.2) MenzAQNAAAP ICUCHHNNZ CPLPUK XAPIKAMIE MEHZAIMG-
aapi deltn.sadn,
Kfaranamac HysTArd sra GUATAH EHCMHHNT QEKAH BAKT HUW1a
Kiuransad kefinary xoaara CN+f koopaHBATarap cucremach Du-
Ay BrMEAancHy; Gomassrny nafitaa Gy KVsraaypud KODpAMRETAE=
Jap cHeresacH Kyarpamec Oxyz cacrems GHAAH YCTMA-YCT Tyi-
rad Giacun (4.3- pocm). Qv cucremauuur SowWaaHNEMY nalTaaAR
KERHHTH X008Tra YTHwaan Kyfanarnes Oasapm mymknn: Ol
chcteMonn Oz VK aTpodia coaT CTpeAKalH alnamymmra TecKapn
il yraumae 4 Gypuakwa alaawtupcaw, v OLL iz xoaatan sraaaafi-
an; kefnn OLL,z wn OL 9K stpoduza O Gypuskka kypcaTuarau
Ayuannm Gyfinga aftnantupnt OLLE xonatra ¥TxasaMm3l sa nu-
5087, OLLS wn OF ix atpodwad 5 Gypuskxa kipcarearan nisa-
AW OyAnua Gypuak, v Ofl xoxatra yraaw. [Jewak, rRommug
MeHEMHnR2 KOIrdANas #YKma ampodada2ie wxmud peft ke is-
HIL (BAENERMAR XapaKamuRL) wy KVIFainac Ryxsmadar jmye-
wn yama: Oz, OF, O jwaap ampoguda xkemua-xem Yema all-
SARMUELLG LR CaMa-
P Seyarcice: arcan, Gy S
AEP MEGPENACHHE HDLE-
AATLH,

K¥aranysun  cucrema
Yinapn OwAaH KisFaamac
cHCTeMd YKaepu opacHiary
Gypuaicrapun Sdaep Gyp-
HALTADH opRaan wdoranam
Yyuva, cleEpHK TPUroHOMeT=
pHanan Sansw mawAysoT-
AAPHI  KeATHpaM#3,

 Paguyen  Gipra Tear
O%aran cepans OABC yu
Exan Gypuax Ewaan an-
PaAyBYH chepur ABC yu-
Oypuak oaaftauk (4.4=-pacm).
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By yulypuakuuur Gypuakaapu z, B, 1, 10-
MORAEPHHHHT Y3YHAHKAZPH 504 &, b Ba &
Gfacun, ChepaMBur patnycn Gupra Tenr
BFarann yayn BOC, AOC na AOSB texuc
Oypuakaap MoC pag#wiia @, & pa € ra
Tenr 6¥aaan, Chepux yudypuacuunr e, f,
7 Oypuaknapm Onaan 4, b, ¢ ToOMOHJBPH
yuyu
cosam=cosh-cosc+8inb-sinccosy,
cosb=cos¢-cosa+sine-sinacosh,

4.4- pacu, cose=cCcosa - cos b sinasindcos g
(4.3)

mynocadaraap Ypunan 6faus, 6y Gopuynasap edepun yedyouan
MOMORAGPR YEWYR KOCHNYCAQD Menpeaeid Nefipnann,

Suan Ol pa Oxyz KoOpIAMHATAASP CHCTEMDARDH VKABDH opa-
cuaarn Oypuakaapus Jitzep OGypuakaaph OpKaar  WdosatawHR

k¥pavus. Oxyz cacrema YKAapH Gapaux BEKTOpAAPHHH f, _,_r: 2
Guaad, Of0 cucrema FKAGpH GUPAHK BEKTODPAAPHHE 1’,7“ BE

GHNAH, TYTYHAID 4HIWEHHHET GHPANK BEKTOPHHH & Guaan Gearn-
Aaitauk (4.5- pacm). Tyrynaap usanFusndr Oupank chepans am-
ﬁpmrau cihepur yuOypuarnaan (4.3) ra acocanm xyfdugarn Xocua
YVIALHD

[y T
Cos (£'y &)= oS % = Cos ¥ cos ¥ +sin v sin ycos (= — )=
= {05 %059 —sin ¢ sin g cos b.

HasGataaru — 7, 12 o £ BERTOPABPHHHT GHpauK cdepana am-

4.5- pacs.

GE
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4.6« pacw,

patran chepur yulypuarndau (4.6- pacy) Ky@ingarura sra Gyaa-
MH3!

cas{;’.‘h‘,‘ﬁ=cug B =rcO5® - ms{-}—-;-]-[—sln B sin{E —",-:]'ms'l=
=cosasind 4-sinscosycos . |

0% Ygnmmr Oz K Guaan xocwa graran §, Gypusarsms 3iaep
Gypidiciepy opyaid ndioaaaam yayu &, T BERTOPASPHIRD
Oupank chepana awparran chepiy yubypyarsHan  TEEMHWPaMH3
{4.7-pacm). By yudypuak yaya (4.3) mynocadarad g¥anal, Kydu-
Aars Wiponane XOCHA KHJIAMHE:

: e : w == _'r"ll s

€os (', k) =cos| —C05p - COS § + sin 3 - sin piesd b7y —5)
= sinzsind,

4.7- pacu,
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Ilyn1ad guanb, xisraaysun cactema OF yguwubr x¥sraamac

cuerema Ox, Op, Oz ygaapn GUAGH XOCHA KMArSN Oypuakxaps

KOCHHYCAIpHHK 3faep Gypuaiaaps opkaim whosa stauk. By ep-
14 WYHA Kald KEAHIL Kepakun, wolcn §KA8p opecuaary Gypuyak
H3auaBrTan 67aca, Wy YRASP BA TYrynadp Yasura SHpAHK Bek-
TopAapuHH OHpAWKk Clepara XocHd Kuaram obepux  yubypuarn
oMHaLN; WY Yabypuskxa (4.3) dopmyaa tanbnx xuaniud, Wzaa-
wadrran Gypuak Onaam faep Gypuakaapu OpacHAarn MyHOCaGaT
ypuatnasny, lly gonzara awan wuaub Oy sa (F xaspunnnr
Ox, Oy, Oz ¥grap Gunan XOCHA KHAran OypYAKAPHHHET KOCH-
HYEABPH xaM JfAaep GYPUIKIAPH OPKEAH  AHHKAGHHLMN AMYMKHH,
YA3PHH IOKOpHIA XOCHA KHAWHIEW mynocaGaraap €Gwaam Gupra-
AHKAA €3aMH3:
oS3 ==COSYCOs e —sindsineoicosl,
€08 3, =cos $3in P + sin » cos Jcos f,
cosyy=sloyp . sinf,
COS®; = — o5y einge —sindcosscosh,
cosfl,=cosbcospeos 0 —sindsing,
C0S 7, == sinfi cos g,
CO§ @y == gin 3 sin 6,
cos By = — cos 4 sin b,
C0§ 7y == cog 6.

16-§ 3faep — lanamdep teopemacu. Ounfi GYPYaK TesaHE
Ba ouul Oypuak TeINaHHmM BEXTOPIapH

Teopema. Kysraanac myyma ampognds oftianyesy Hmeu-
HuW? Gitp KOAGMOGK NREURNL XOAAMAG JMmuwnnn wy RyNma-
Gan ymydww Gupop x5 ampodudy Gup ahsanmupuw Ousax
OABHUL MV NKUH,

Heber, Mucumnnr xapaxarn nasomuia ¢, 4, § ditrep 6ypuax-
Asph YsrapuG Gopanw. I[rep TeoPEMACHTA KYPa MHCMHHHE df
SNCMEHTIP BAKT UpantnFHIars cepux xapaxate 0%, Oz sy OL
¥Kaap arpomia Terwwan paswuas de, d% sa di Gypuakiapra
aliagnnuaapran TawKua Tonran {4.8- pacum).

Asparo mucununr €% sa Uz yxaap arpodwaarn afiransa xa-
PARATAIPHHHHT {IHFHHANCH KEHALH XapaxkarTHW CepHUTHHE Texwu-
paitamie. sRucMuner (02 Texacaunia Eryauu GUpOD HVKTACHHHHE
RAPAKATHIN TEKIHpAMHUS. AHEKIAE YIYA Oy HyKTany LOz Gypuax
coxacuis onafank. Tanaawran mykta OF §K arpodmsa ds Oyp-
HakKa Gypuarania y §0z vekmcankka Tk OVaran - iijueanmaa

KarraauTi A, -:r'—: =/;% ra TeWr OVaran Tesank oJaan, OyHia
fy — HyRTRHAET OF §KAan y30KAHTH. Afni nefiTaa MA3IKYD HYKTA
Oz ¥x atpodmaa afaauud, xarrainrs h,%‘:— frob, Biunamin sca

ki ® TE3ANKKE KOPAMA Kapw# Gyaram Tesaux ojamw; Oyuaa fi; —
|
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4 8- pacw.

Eym&unhr Oz ¥xanm yaokaurd. 3uan J0z texucankna wynsan

HYKTE TONMIL MYMKHHKH, Oy HyxTa YUyH e
< : o
g = kgl 14.4)
$punan 6Faub, yrunr Teaanrw woara Tenr Ofaamw. Arap OF ma
Gz $¥nap aTpodwpard alAaEMa XADAKATAAPAAN OGHPOPTACH HH3-
Mand KipcaTwaradrs wucOatan Teckapn Aywaamwan Gfaca. Gyu-
AsR wykta EQ2 Gypyawimer TAWKH coxacwan Gfsaamn. Jlewaw,
HUCM XADAKATH DABOMIAA YHHHF KFaraadac € pygTacklan Tawm-
KADH TEIAMCH aftHM nafiTia HoAra Tedl GVaras HYKTaCH Mas-
wva. BuuoSapuin, YHAUT MYy nafToard XApAKATHHH 6V HyKTaADp-
aad Yryeun OF §x arpadunary aftasnma xapakar nefinwl My
KHH. Auan swucvunnr OF pa OL Vkaap s1po buitaru Aagamn ya-
pasaTaapurn TERIApaMKH3, [Ogopnaary walin MyAOLA24080 KIPH-
THO, OV x8paKataap xav KYwuand gannaianp OP ¥y atpoduiars
alaanma xapawatnu Oepuwmnny kypavns. [Hywaal guamt, weou-
KuRE gANu nalmdaze, vima Yy ampoguoain XopaxamiasiL
Vhawz ysraanac pygmacnoan ymvewe OF 5 ampogudaen ab-
AQRMA Xapaxem cef xapaw ayumxur, By Tiwa adsawnm oneld
P aefuaagn, OF Tygna étysun Gapua nyKTANApHEKT aflan nadt-
LATH Te3NUKAADH HOAFA TeWr Gyaaan. Alucw ahum magrTaa Gupop
OHNAt P arpoduaa afinaama XSpAKAT KHACH, BAKTHHHr KeATYCH
nafiTaaa Gupop Gowka owril ¥x arpodena xapakar kuaaaw. [Uye=
mafl KHARG, RCHHINE KYSFOANGC HYNIUE @mMpodnonzil X pixds
MUK WY HyKmadan Pmysii OHIE Pytap ampopuiait Kemma-
KEM SACMENMAP QRACHME XAPAKAMAGPHERE RUFRICHOaH ndo-
pam defi osum wymiux,

Hiwcununr Gupop oHmarn BAAAHHUIHWHAC RALANIHIH 0DBAA-

Jard Katn GypudK TesAnk BERTOpH @ Onaan nihomananagi. By
7l
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BEKTOP afaanuiu cHuf FKH OVAAaG fyuaaran 6faub, paswangu,
BART FTWMN (naad ¥3 KaTTaaurd 83 ATHEAMIIHEE Faraprupud do-
PN, VATa onud Gypeax mesanr gexmopu aefimaaan, IOyopuna
KYPANKKH, MHCMITHIT OHpOp OHAArH oxuil & arpofmiary  Xepa-
KéTH acauna yure: OF, Uz sa OL Ykaap arpodwaarn aftaanma
XapAKATAAPHUHAr AuPhnancunan wbopar. Llyura xypa

flar - — —a —_—

ﬁ(a’ W= w0, (4.9)
Gfanan ((4.5) dopuynraunir ¥puman GUAHIWANH KATTHE BECMEINHE
KECHIIYBAM YKAAD aTpohuAArd ARAZHME XAPAKATAADHHN K IR L=
HHE §prawswaa — 27-§ na kypamns). By e :?, :;, :+-unc
paBruLaa kHCMunbr OF, Oz pa OL §xasp atpodmaarn aiaanma

XapaHaraapd Oypyek Teamuknap BekTopaapuanp, YAap TerniliH
pasuwaa O, Oz pa OL Yxaap GYinal fijwasras, Ywly napar-

PapHHEr GOMIMAA KeATHPHATAH MYJ0XASAJ4pPra ACOCAN h'+:;h -+

+;: Rurunidgen wlopar B arau P petap afasHam ouul YK
BiagH yCTMA-YCT TYWRITHIN KVPCaTHIl My Miui, XaKukaras, (4.4)
ra acocan £ myxra yayn
(5 (%,%X0B)=—(w,x OB
éxn i~
- = —
§prian. Bynas l:? + '_":-;,} 70 pa OB =20 Gfarasu yuyn :'-{-:#
sextop OF pexTop Owaan OHp THFpH wM3HKAA STanW Heras Xy=
A0CR UHKaZM, XyAaH wyura Yxiaw, arap alasnuw ORHA YKELa
Gupop D HyyTa oacak, sEan Gy nyyTa YUYH:
A e - - —=
7 e w,) % 0D = — (w, % OD)
&un {1
—_ — - —_—
. (e, te, o)X 0D=0
wpogate Eza oaauns
(@, + o) L s w, -+ E-; 4, %0 pa OD#0 Gfarann yuaynu E'-_'*:-!-

— =k il
+w, 4 w;) sextop L) pexrop Gutan 6mp wH3MKIA Tveaw, AbiK
ey
@ BEKTOD afadmum ouufl Yyu Gyfiaal Rfmarany,

Orrfl OypuaK Tessuinn Shnep Gypuskrapn opkaiu norsiain-
Mu3. Asaaso Gy maum k¥araamac Ox, Oy, Oz Vxaapra wucOaTan
Camapamud. (4.0) TeWraukum wy FKASPrE NPUeKIHENEE

w = +”m+mlﬂ
s - “‘f-r_f— Wy {16)

*Ji e u-‘rt + u+5 -i- m‘i"

-3
]
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4,10- pacu.

MPHOCASATAAPHN KOCHA wumamus. 4.8« facara syposaarT Kaddd-
auK. Yuaarn OK unsuy — kyvaranuwac Oxyz pa kPsraaysan O
cueremanapiard Oz sa OF §rasp opkaan §Teasnaran SpapiMe
 Tekucang Guaan xOy TerMCARKHHNT kecHwran unserd, OK un-
sukEinr Oy T Guwaan xocua wuaras Gypuars & ra Tedr,

w_, HI TOMHIW Y4yH ABs3A0 &, BekTOopuwd OK §xaarn npo-
SKUMACKHYE anuKIaAMas. ¥ w - cos (90° —8) Gyaaan. Cinrpa, xo=-
cud Giaras Gy wpoaaunar OX Ygaard npoeKUHACH  TONHAIAAM,
Wyuaah wieand,

w = m cos (90° — ) cos (90° —9) =w_.sinb.siny (4.7)

HpOaAra SPAAMKI, W, HE TONHW YyuvHe o cos(9° —0) an Oy

YEK2 npoexuMasafiMHs:

@, , = —®_COS (90° =) +cosp=—w_:ginf-cosdp (4.8)

¥

GinanH. @_, HIT 3CA ;: perTopHy Oz TgKa OepoCHTa npoeKumAAal
TONHI MY MKHH!
w,, =0, cos . (4.9)

Pacwaan desocuta w,, Wy Wy, W, 0, 0 KATIATHKASD XAM
fonuaagn;

wﬂ.r -micus-qi. I""'-u]- o=, 51“"?: m‘.};-ﬂ; {4,10}

y w =0, o, =, 6, =0, (4.11)
Wiynunraek,

u‘l-{_:-? ""!-EII "‘:'1.-‘:; (4.12)

T4


http://www.pdffactory.com

24 1HAN Tt snyubopra oau6, (4.7) —(4.11) gopuy aanapan (4.6)
LB RS M3

u'_q::slnﬂslnq:-l—ﬂmsép.
o, - — :;:sln Bcosd - b sin B, (4.13)

w, =% cos§ -+ 4.
(4.13) ra 3daepunnz wxunesamur MERZATMGATPE AERWAAAN.

w OyPUBK TeINHK BEKTOPHHHHT KV3FATyEuM {xaapnrars opoeg-
UHSFADHHN TOMAW XM Wynra ¥xmwaw ycya Gaasn OaxapHAanm,
Appaso (45) mynocaGataapun Kyseasysan §Kaapra npoekuwnnasg,
yuby

My = O By - g,
o omw, +w to, (4.14)
0 =0 Ty, +

kipuniuan &35 onafank. Ciurpa Q Texucaukny (04 Texiucani
GuIaH KECHWryHua #apoM ITTHPEMHI (1.9 pack). Y aapuuHr Ke-
CHwran umswrinn ON Guaan Gearwaaiamk, ¥ xoana #ON Gyp-
uak o Gypuakka Tewr O¥aaam, 3uid pacuiau holaataHu, KY il =
AATH MYHOCBOATAAPHM XOCHA KHAHW MYMIKHE;

wy=0, 06 =00, = m_; (4.15)
By =0, 0087, oy, = —wysing, o, =0 (4.16)
w=wsinbsing, v, =o:sinfcosy, w, <o, cosh. (4.17)

(4.2) un wasapna TYTHG, (4.15) —(4,17) nipoaarapue (4.14) ra
KiAnb, kyRnaarnaspra sca 6¥aamua:

I

mﬁ-—'ﬂsln:{.-} '-jiifﬂﬂcl:ls'?tl (4.18)
w, - ?'—I—r{:cns g,
(1.13) &xi (4.18) popuyaanapra k¥pa Gypuax Teanni MOLYAMHK

KYRHABIHYE BHHKAEL MYMKHH;
o = P/'“i_i_m:.{_ui:‘/ugl_mi—l-wg_—'

Bypuak Teaany BEKTODHUHHE AYHAAMWHEY ATHAATHPYBYR KDCH-
HYCASD OPKaAH TOMHIL MyMHHH.

Cifepur xaperamoaen weucs Gyplax meéssannwy agxmope
myutystaciny wupnreuiag 3aaep — lanaudep Teopemacnian Goi-

74
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Aananamu3, By reopewmara acocaw
WHCMHHHT AP OHIACH XBPAKATHHN
onnf §i arpodeis aRABHMA Napakar
AEf omuMIn MyMKHH Gyarass: VIyH,
YHHAF LY OHAATH GYPYAK TE3A00 11U M
BEKTODH KY3FAAMAC ¥K aTpopuaa ad-
AAHYRAH MueM BYDYAK TeAMEHHLIHEK
BHHKAAW POPMYASCH  CHurapn

‘r
- P
E e —

't

dpopuyaa GHasd wporaranain. Bu-

— i

POK ChEPHK  XApakaTda o BA E
BERTOPAAD YMYMIH OATAHAA KOAAHHESD BEKTOpPAAp Giamafan,
Xaqukatan, mUCMEUAP Gupop ¢ nafiTiaru GYpYax Te3 My BEKTOPH

4.10- pacw.

w, ¢+ Af nafiTaarn Gypuak TEITHIC BEKTOPH w, Gfacun  (4.10-
pacM). ¥ x0ALd WHCMEHHT Al BAKT OPaANTHAArH §PTaya Gy puak
TENIHMIM BeRTOPH

=iy e =

gy — A

g
L LY Y
MYHOCAGATAON AHMKNAHAIH. M WA HOATZ2 MATHATHPHG, OV wmyuD-

C2GATIZH ANMHT OUCAK, ¢ ONIA BypRar MEIABMIL  BEKNIOLL-
Ml XOCHA KHABMUI, OY BEKTOD OMUG OVGY4GK MESQUK cexmopu

-
YeuwHufe W mMesanzuHy piodaral, yeaue eodozpageia  NPURNA

pasuuon RJRaaadu sa ymymas oarauia, « Onaas KOANHEeap
Gyamaian. Bypiax Tesaanuil BeKTOPHUUIT GO WHCMIUEE §{3-
FAAMAC RYKTACHAA oAuuand, HucMuunr K¥sraauac myKTECHION

yrud, Bypuax reaaanuuy BEKTODH ¢ OMAAH YCTMA-VCT TYIIVAEUN
TYEPH SH3MK, OYpyar mesianum Pu reduranu, ynu OF Huaan
Gearwanfang, Bypuak teamanuw BEKTOPHHHHT XAM K{3Faamac na
KFaraaysun x0OPAMNSTE §KABDHAACH NPOSKILHAJSPHIEE SHUK AT

MyMKWH, Bynusr yayw '-_'=-:';1-I? BeRTOp wQONEHH KiSFaaMac
€KH KV3raaypun yKAapra npoexiuniab

B =, =0, &,=0, Bl & =u, e T % % (4.20)

" v ﬁymaﬁaT.lap Xocun kuAMHaaK- by mdoganapra rermwan papum-
 4a (4.13) sa (4.18) dopuyvaanapuu jgjr.uuﬁ.:‘ BEKTOPHUHP DpOek-

UHAsapann Diaep Gypuakaapn opKaan S3Wll MyMKHH.
Aftagunm opuit Viu G7RHYa AVRaaran m, GHpANc Dok TOPHM

- —
KHPUTCHK, ©=w . w, nDoas Jpuuan GFasan. ¥ xoaga:

(]
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= da . dun > de
E=—d?- s g, - o ?=‘:+'| (4.21)

xncua G7aand; Cynaa at—E w, OHWA OYypMEK Te3nurH MuKgEo-
—

PHEIHE Farapuiusmg, za—ln--:-r—' sca oumll Gypesx Teaaurn

ﬂjHﬂﬂHﬂlHHHHﬁI‘ VarapHwnse whoxanafian, t. BEKTOD "w G¥iaum,

v, 5ca -,,, ra nepnesauMkyasp AYnatraww yuys Ky#lmgarura sra
Gfaanun:

17-§. Cdepun xapakdriard WHCM HYKTACHHHAD TE3TNTH

Siaep — Hosaubep Teopeuacura scoCan chepuk Xapakdradri
mucs pxTHEpH M HYKTACHHAHT Tesanrn wisraamac UK aTpodH-
A8 BEAGHYEUH MHCM HYKTACHHHID Te3aurs xatn

e e

U= (41.22)

thopuyaa Guate AHUKISNALNH ﬁ}rmm? Guaan mucw M nyxTacw-
HHHP KY3aFaaMac HYKTara HucBaias paawye-sekTopn Gearnaanrad
(4.11- pacu), Tezauksunr modyan sca

a=wrsine=w-h, [4.23)

Ofaann. Byana A, opgaan M wykranan afiaaumm onudl YKurava
Giyaran wacoda Gearndadrad.

Arap wsar BEKTOPAADHNHT niara.rmac Ba HF:ﬂ’ﬂ.lyﬂqu iKaap-
AR W [‘Ipﬂl."_l(l.l,lvlllﬁﬂbﬂHH TErHIANTA e, '"r, 27 ia; y ', ‘-“ BA X, ¥, &, E.
7, L decar, © TeIAHK AEKTOPHHHHE KY3FAAMAC Ra u?ara..tyn-l.u vKaap-
FATH NPOCKUHAINDA, MOC paBnwias, gyfwgaruyd Ofaamu:

Ty=mE—ay T, =0l—u2 0=l (4.29)
T, =W, » o - ., -uq—ml:ﬁ— m,.-E., U =y — “"'1;.5- {4.‘?5}
By whonsnaprern w,, @, w, B4 W, @, 6
karraankadapuiur Ypuara (4.13) ma  (4.18]
niponaaapin KFAMG, uHangan TESAHKHAHD
npoeKunAtaprid Jitaep Gypuakiapy CpEaaH
AHMKADI  MYMKHH.

ARJaRHw OWnRl FRuAR ETyBum nyHTaAap
YUYH O, e 1 =T, =0 xamma m, = U -, -
- ﬁynuu (4.24) ma (4.25) ndonarapaa
Gyun swrubupra onu6, KisFaamac pa Kyara-
AYBYM KOODOHUATA CHCTEMArapdrd HWHCOHTAN

4.11- pacw,

78
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]

HHI OHUA YKWENHC Eyinaary TenrngMansapuns {ocHa gHaa-

uyz— }lmﬂ.
we—unz=0, | txn E_LoZ (4.26)
: By Wy Ny

0y — @ x=0),
mqﬂ—m:‘ajwﬂ.

S T ) R T e 3,97
o — R S (4.27)
nt'.q—-i‘E—[L

epna x, y, #—alaamnw onndl YK HyKTatapHHENT K¥sFaamac
I CHCTEMAOErH WoOpanudaraaapw; £, w, L — afaduum ounit Tio
TAAAPHHNBE KY3Fanyean O] CHCTEMAZATH KOOPAHRATANAPRH.

18- §. ChepHK XAPAKATLATH MHCM WYKTACHHHHT TEIAAHHIWIH

- Cipepux xapaxaraarn mucw Gupop M HynTacHnmur TeanaHmn-

 mmpn anugaant yuys (4.22) sdonanan ragt GY¥Anya OHPHHYR
\'_ra.pmﬁmi :-;l:u::u.ﬂa 0TaMHAS
wr s —1“"(-"‘]‘ = Aok 4!

: Gynia % __:: .d_"-:-::;{-F OYarand yuys

B=iXF @D (+.28)
EKN
= rLluX(exr) (4.29)

{4.28) &xu (4.29) mposasapnan x¥pamuskn, efepur yapaxamda-
2 MCUCM HYKMACHHIN? MEIATRUMIL BEKMOPI  AKKMTA  TAMIKHA

STyBuEIEM HOODAT IKAN, & X1 TAWKHA STYEUH AMATKKA MEIAT-
Rl sexmops Oefinaain. & Hu @ opxaan Gearunafivma, o ©
_Eiu'r::( 1:1’){-1:3 TAIMKKA 3TYDYH 5C8 N0 UNMEIMD MEILGHIN

GERMOpR Delnaany, yim e Guaan GearuaafiMus.

-':;.‘r“ -5;{r* w"“""—ur‘\{u=u}<{m l‘] (4.30}
: Bextop kinantua Taspubura wipa (+.30) Aan KyAmaarw Xo-
- ena Gaamm

—

I‘H“'I'—W"”=l rsinie, ry, 'wﬂ““l—mm-m uaIn(m 'a}

4,12 pacuaa xkypcaraaran OML yuBypuagia rsIuLu. .I"J'-
77
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=ML=-#E. fw, ©)=90" G0 M-
H#  xaupa (4.23) wm swTedopra
OCAK, BHAAHME RA MHTHIMa Te3s
ATHHILAAD MHKAODASDPHHH  BHHK-
A0B4K  KyRuaarn  GopuysasapHe
ROCHA KHAGMHI:

W= f, W™=t A, (4.31)

s
Wit — AlAARME TeaAaHHIL Bek-

TOPH cear OpKaAK FTHaanAran
TEHHCTHK KA nepneniukyaap Av-
H3ATAN XaMA8 YHHHE MycOar yyu-

A3H KAPATAHAA = BEKTODHHMHE r ra Kapad sur wugux DYypuakka

gﬂ?""“m" COaT CTpe kacH SlASHHIINTGG TECKAPH KVpHuMmn Ke-

4,12 pacu.

WE — YRR HHTHAME Tesaanuwm B2KTOPH Xau ::, Xam o Bes

TOpAapra nepnesankyasp 6§anG, ymuHr MycOar y4uzan yaparan-
— —

As M myKrara Quupas kjusprarsi w EEKTOPHHAT © Bex10pra

Kapal sur KH9HK Oyp4axia (YPHAMIH COAT CTPEAKACH AANANH-

WHTE TeCKapH K¥pHuamn kepak; Oy #ywaawm MN Afuasnura
MOC Kenand.

(4.30) ra Guwoan (4.29) ky@uzarkua &suuam:
2 = qate | Toanm, (4.32)

(4.32) dopuyra Pasadvc meopesacitny ndosanatnn: cgepun
XAPAKAMOG2U HEACH HVEMACUNNKE  ME3ATHILIL dﬂ.ﬂa&ﬁpm

ﬂm HAMUAMA  MEIRARUWAAPHANZ FCOMEMPUK  REFANIUCHLE
Ha,

— e
Wt Guagn @™ gekTopaspH opacuiare OGypdaxked @ gecag,
KOCHHYCIAD TROPeMECHTa Guiloan

T },rlﬂp,ﬂ,l.l‘ | ()Y L DGl ok . nee o (4.33)

opMyas xocua G¥aagw, Byura 4 t
AHG SHKaLE: ¥ yara (4.31) we gihcax, kyinaarn ke

W TR w20, - ke aiohee

Crbepak 3apaxaTasrs ®ucM MxTHEDHA HYKTACHHMEL Teananums
BEKTOPH YuYH Xocma guawaran (4.28) &cn (4.29) ndoas &y pusnm
WHXATHOAN Kysraamac g atpodmaa afaauysun mmcwm HXTHEPHA
HYKTACH TeasaHuw BEKTOPHEANT WQoAdCH OMAal GHP XuA wipu-

WHULAA €31AC3-14, W_BA 1w, BEKTOPAAP, MOC pamiulsd Tt gy
WD pan apk Kuwraiw. Arap K§seaamac §k arpoduiars xapa-
8
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¥arna o u-:nelrrupnap ¥3apo woanmuneap Gfaca, chepuk xapa-
Karaa Oy sexropaap ymymmil xo1ia xonamneap swac. UynoHuw,

e L ;‘ Gyaca, WA _f g, Ki¥sraavac YK arpoduaa aflasuua
Xapakaraa U 5a Ei BEKTOPASPH Gup un3nK OyAaad Afuanca, cpe-
= o o
PHK XipakaTAd v BA W' Gup uudukaa Ermanad; Kyaraamac §x
arpobuaa afaauma Xapakaran b, =4, =h Gfaann.
- Buan M uykra @ TesAdHKI BEKTOPHHMAL ABBANT KV3PAAMAC,
furpa K¥sraaysuyn CHCTEMALaplard npoexkudsjapadl XOCHT KH-
— = —=
M#3. ;: W, & BA T BEKTOPJAPHAHT K¥arasuac B KVaraaypuM cHC-
aMa TKN1apHIari pPORKUHAAApHHK apsairunex OGeargnafMEs. h
na (4.28) aan
W, =, — ) 0T, — w0,
w, = Bk — i, E + Wyl — 8T
y W, =gy ek b0, 0, — 0D,
ma .
! WE‘:.IH';—I‘ -|~luﬂ"Ll:—u1._'i'1',.,
w0 =8 — gL+ WU — w T,
W -] — '1E =11 L el

Gyaann Exn (4.24), (4.25) aapun swrHGopra oaub, xydunars Gop-
E}*JII!JTIPII:H XOCHA KHAZMH3;

W, =gz — ;¥ -+ w0, (X, + yu, —|—sz,] — X

&

W, = 8% — 8, -+ by (K0, | Yo, - zm,) — yin®, [4.34)
W=y —eg,Xx + w, (X, Yo, + 2w, — El.'n!;
W - EHF — e -+ wlfe, + o, + o) — fw?,
(4.33)

A L ) — 7o,
W, =t — 5§ -+ 0, (S, - e, 4o ) — Lot

Teasanull BEKTOPHNAHT npoeusAsapaEd Sfaep Gypuakazpi
camr xam whodanam MyMKHe, Bymaur yuya (4.34), (4.35) 2a
BA 5 BEKTOPAAPHHAr (POEKUMRABPH YAGPHHHP  TErmUIAHYE
13), (4.18) Ba (4.20) mynocaGaTABPAEN ARWKAAHYBUW WhHolE-

DH GHAZH aAMANITHPHAHIIN KEpaK.
. 14-macasa, BOC poupasai kouye BOD wonyt wuula capnan-
aeams wyHaal ayManadanky, yHHHr O dygrace xyaranvai Ko-

‘maam, A nyxracH ca @, —% Mje reaamkka sra Giaanm. f=1c¢

" Ja konyc 4.13-pacumpa KypeaTHAra® Xoasvam srainadin ned,
L g 74
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VHHEP WY BAKT Oxupsuars 0yp=
Yok Te3AHrH Ba Gypuak Tezdauue
wi Tonuackn; Oyunia AB=r=
=0,5 n, am90°, §=120°
Eunm, 80C xonyc cupnitinai
Aymsnarann yayn OF unankna
Eryvaun Gapua HYRKTANEPHHHHE T3
.na-:?n HI‘.IHFE renr; Guaobapun, O8
— oHWfl afaannw §#aan HGOPaT.
Kiaraaysun KoHyCHMET OHull OYp-
4aK TESAMMH BEKTOPH OHHR aiaa-
wnot $¥H Gffinua A nyKra Te3aH-

THT4 MOC paBHilAa .B{J GAnva iy-
nanaan, (4 23) opuysara GHuooH

v hy=ws AE (1)

4, 14- pacw.

Byunnan

o v pl.
e ,'==V3f.
AL rcosdd

=1 e=¥VT=14t
Konye Gypusx Teaanri XM MEKAOPi, XaM iymaanwn Ginga §a-

raprany Tydanan yuudr Gypuak T{tﬁﬂﬂﬂﬁmﬂ: i (4.21) opmy-
AN ACOCHIA TONAMME:

S, L @

(2) aa = GypuaK TEIAHK MUKRODHHUHT §3rapHimiii uhonasaian

Ba @ GFfnua Aynasadn:

r 5. O
S i €
:: sen Gypuax Tesndk sextopm yuuwnar Oz 52; arpathuna afl-

ABHRUIHAACN TEIARTH CAdaTHAS AHHKIAHALH BA ¥ @ BEKTOPrd nep-
HeH Ky ATp paBiwaa KysFaamac O nygrara Kyfuas s

By == A0 = 09 5|1'I 60, {E'J

w, wn anmkdawas A wykrasw Or arpodwaa siaanagn e6 kapac,
yHHHC Teaaurnaan dofsasanamus:

v, =w; - AN; AN = OAsin 15° =rsin 15° = 0,13 m.
Ha
i T — i
¥ yonma; w, === 3 85¢.
Bunn (3) ra TONRACAHAAPHK KVAMMA:
o, = V&1 3,85 -";E = 4,720,
2

te=l'c a8 ng==4,72 ¢,
B0
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_ Ba -:, {agpo nepneHLHKY-
anp GyATAHN YUYH

=) HTE =48
15« macana. O x¥araamac

. myKrara sra Ofarod KariHg
| WHCM KBPAKATH

n L
Y=o, Vamg et
L veuraasaasp Ouasn Gepui-
S raH.  JKumcumunEr  aftaaEd

oadll Pruaa, O HYKTaNAH
(4.14- paen) OM =213 w
macopana  Eérysur M uyg-
TACHIGIC TeaAHHWK Tonwacku. (P, 9, ¢ Oypuaxaap pannauaas, f
CEKVHANA YAuAHALM).

Bumma, M mygra TesdaHMmdpm  anyanuiian assaa (4,13) sa
- (4.19) dopuyasaap EpAAMHAL HHCMEUKT OHAR GypYaK TEIAUrHHAM,
(4.20) nan oiinanannd oRull GypuaK TEANAHHUIKHK HHAKAIAMHI.
Sfiaeprunr wKnuenmareg Tearaavanapu (4.13) we Tysapame

V3

ﬂ‘—ul:;? sin 8 sin q-—j—ﬁim: tp—xn Blnl—:-aln —;-f— =1 sin%f,

ES

m,:-..—e}ﬂinﬂc-:;s-.'H—E'5In¢_—tsln%m312£-._T=ms§f. (1)

4,14 pacur,

: 2 E ]
w, =1 COsh-|-d m wuns% —|—E=1:,

L ¥ xoana (4.19) ra Gunoan
u—lf_u:—;-m";-km;:f; (2)

; (2) asn KVpaMHBKH, AHCMHHET onnft OypuaK TesAMTH MHKLOD
" ixaTaas Varapmac sksd. (4.20) ra kipa mucu el Gy puaK Tes-
. AAHHWHHHHT KODPAHHATA  THAGPHLATH NPOSHUHANBPHHR TONMID
- yuys (1) aan xocuadaap xacolaafmna:

P - e :
8, ==y :-"’(--—-3 wfcos — £, Ey=='-|13=—if n’aiu%f, e

¥ xoaza gyfuaars xocna 6faanw:
: :_. T T S # Y3 = =

::"-‘V ‘:“l":"‘ni':-lf (—ﬁiJ ‘Lﬂ]S'Ef""Sln:Ef):
B ! ol

4
= — !
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Sumn (4.32) nan doftasaaund, adiand oBul Pxaaa eTyeuM
M HYKTZ Tesnandmuin AHEKAEAMna:

B b |, (*)
M myxra afaaedw ownd Freaa étrananrn Tydaian

-

i, = 0; geman, TR = (],

o = const Gfaramnnan (4.21) wdonana e, —0; GuroGapun ?m:;
afaguuw oHnfd JRUra neponenidiyasp pasmuna AyuaaanG, O nyk-
Tara Kyduaran. ywnar yuys (4.31) ra x§pa

ﬂ#“u-.lkﬂ_clﬂjﬂﬂ%wilgif:}_-%ﬂ‘ Hf‘cll-

@A pexTopy ¢ AfHadmmura Mo pasimza OM ra nepnenanky-
Arp Avuanaan, Llyunal Kuand

3
ﬂ.""-m:{“——g-w’ Hrﬂiq

16- macana. Topuzowtan ¥K arpodmaa u.—% ¢ Oypuak
resaux Guaas adnauyssn | saa (4.15-pacu) pannycn r=04 M
Gyaran, kvaeaamac Il wectepua OGuadn waawran mectepus 11 Hw
xapakatra weatupany, ¢ = 60", f=130" ped oaub, Il wecrepun
Gypuanr TessHrd, Oypusk TessaHHWH ¥amia B pa C HyKTRASDH-
HHHT TELTHK, TeRNAHHLLIGPH TONHACHH.

Eunm, Kisraawac O pyxragas Ocyz xodpiHHatd CHCTEMACH-
HH WYHAAR §TeazaMuain, Texmapuaadrrad nadtaa |l mecrepas
opxaan STeAAMArad OBC wecuu yO2 Texacnury GHAAH yCTMa- yOT
TY WCHH.

Il mecrepua onuwfd GypuiK
TEIAHCMHH AHUKASIWAE YHHHD A
nykrace O ¥K atpodman o,
GypHak Teanux Guaan afarana-
Erragunan foiasnspamug:

'“A-Wn' quﬂ{lu'dc }C
}{ﬂtﬂaﬂ‘—ﬂ.df E-'

1

Il wecTepun € HygTacH Kia-
raauac Il wecrepnsara xam Te-
rewad O¥arany yuyn v =0,
Guundapup, OC afanuw  onufl
¥xuman HOopar ea |l mecrtepun
dypaak Tesank sexTops OC onuh
Vg OFunad fiywasran.

4.15- pacu.

B2
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Il mecrepuauy OC anaa
' ae6 wapacax, (4.23) ra Oumoan VA" FTPODHAS afaskanu

Uy =o = - AD,
Byraau

P e T TR
“n AD ACcoz il 3 £ s

8 nyxra reaamrnuuy (4.23) dopmyas Epaamnra anugaaisus:
Tp=u, - BK =08 mjc un_;l, | Ox.

Il wecrepuaununr onaft Gypuax ressamumn §) HH TONAMKS, -;_l
FELTHK MHKADDH Farapuac 6farspnian ;’T: RAM MHKAOD WHXATAAH

-

mﬂuauug. Wynanr yuyy =, na W BEKTOP yaumuar Oy ¥§ ar-
18 w, 6ypuax Teamurn o
FHAA KApafuia; i OHASH QAAGHALHAATH TeIArH cwdas

¥3 -

Ry =l "’115[“-3‘-_3_ c

;,‘:,‘}a;;nuat O nygrara giAuaainron T, BexTopr #Ynanwmm Ox
K HYHanMwura Moc xesasy. Sunw C sa B g 5
MAPHHH AHAKAAWrA Framua, (4.32) dopuyaars Y:;;:fll Saduiia

B, =W e,
C ByxTa afagunm onwit ¥
i Kina Errann yuyn (4.31
KYpa kyNuAArHa&p xocHa G anam, e
AC

W =0, @M. O =g ma__-it‘-*:‘ﬂ'ﬂ ; %;‘51145 M/et,

LU)"HEﬂﬁﬂHHJHﬁ-, R =t 104, u_é;“ IlL‘!:Tﬁpu-;“ fifHasmwnra mMoe
BHILZAa L
-E:snu. a NepReninkyasp Ajuasran pa OBC Texncanruaa
(4 32) ra acocau
— — —

| Wy == W™ L gpdle
Byuna (4,31) ra Gauwoan
W = wd < B o, - 2AC LA |

8 i1 it cog 37 we 3 =092 M/ l:!.

3
Wit =ty - OB =082 2046 ufc,
5" sexropn BK 6¥fmwa aftanuur FKu Touow, wﬁf* Bexropu 8
Freasnaran NEPNEHARKYAAD Offnqa #fuaavan, 5";4 Ba E;'ﬂ
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gexTopaapn opacuaarn Gypuax 1207 Gyaranw yuyH (4.33) dopuy-
AR Kyfugarung E3mangn:

W= )/ [ [y T 2wy - cos120° =08 wic’.

V 6o6. WHCMHHHT 3PKHH XAPAKATH

19.§. Spwwn KucM XAPAKATHHHHT KHHEMATHE
TEI!FAEII!.‘]E]HI

DpKHK KHCM XOAATH Oup GupHra GOFmIK Giamaras 6 1a KO-
opannaraap GHASH AHRKASHUILIN Il 6o6aa xafa stuaras aam, Ly
KOOPAHHATAAAPHI KBHAAN TIHAALL MYMKHNIWTH, AHHH IPHHH HHCM=
WHHT XAPAKAT TEHTBMAIEPWHI AHHIKAAL] MATANACH kyrmaarn Lifaas
fLed g4 EpAAMIAA DCOH X8 KHAWHAZM.

copeMa. Jpruf NCUCMHUNEZ Oup 0O3UAMOGH UKKHRSE 6&=
(LR VLMK YRIG Kyml del masAGHIIH RYKIND fisran Oup-
AuKva CAZAPUAGNA KYNUW 8@ Kym( ampo@uiazit A@AGRAG K-
GidnR manene monzas del Fapaus My NEuH.

Hebor. Masaysun, :HCMHHHT XO0J4TH YHDATH Gup TFrpH M-
qukAd ETMAMDArAN YATA Uy KT8, GOUIKAYA BRTTERAA, MHEMIA DARI
pai yugypuak xoaard GHaan TEAuK dHHEAIHILN, ABC yubypuak
HHCM RoaaTwue Oearmwaiosdy yuGypuai OYACHA (5.1- pacm). Hucw
[ pasvnipnan 1l xoasrra §rranza ASC yu6ypuax A B8,C, yabiyp-
JB% BAIMATHHK SCANAECHN, ATap ®uCMra HACAPHASMA KYuHUl Gep.
cax, ABC yuSypuax A,B'C’ xonsarrm sraasafam. Gvana ABC yu-
Gypuak ToMmonaapy GuIaH A,B'C yubypuak TOMOHFAPH MOC pa-
aHiIAs §3apo napaaren Gfaaan. A BC" yubypaakHHHT AB8.C,
X0adTra ¥rumwn 9ca Fiaep—./lasaubep TeopeMacira Rypa Ay BHYK-
ra sypoduaa Gupop OYPYAKKE alJaRNTHpHIN Guann  Gamapuaain.
Neusit, Teopesa TpHEAN 3HAN,

WucuHuHr Gup XONATIAN MKEHHYH X0ATTHE frumnnp Bynaai
WKEH EVYRM  Gurudducis

agn whopar ned wapaw
YHUHP XAKHKHA XapANATH-
HY Tacekpansain. bupok
mwncmuynr | va Il pasuar-
Japn  Oup- GHpHra Kyas
AKHH Kuanh Dannca pa Oy
HEEH KTun OHp BAKTHHRAD
fauna coanp 6yaanu neb
Kapeacd, ¥ RAKHKHA xopa-
RaTui  TaceMpASAAM. Du-
RoGapus, SpRER  NCNCH-
Humz xap owdazn Xapa-
g % pamune  wucwda  xymdb
def maHAON2OK  HYEmG-

b WiHZ Wy OrOGZIE @A PU-
5.1« pacu, AcMda xapaxamu anaunt

-

&
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mB ampoguiazr cge-
Xapaxamaan Mo -
cu.t MOMnZan ded Kapait
_'p‘.ll’k'ﬂ'ﬂ.

Iyaw  Tabknanal
YTHI KepakikH, TEKHC
MApatnes  yapakaria-
r# KalH, XApAKATHHHD
HATAPHAAMA KHCME KYTO-
HEIP TARIGNHWNTA GOF-
AHK XOpEkATHHHD Cdwe-
PHK  KWeMH 303 KyTO-
HHHT TAHIEHKIIACA GOF-
NuK IMac.

Harapraama xapakar
WHCMAA OJNHraH GHpop
HYKTRHHIUT, sacanau,
KYTOHUHT, XApaKaT KO- 5.2- pacu.

‘HyHE GepHAdIn OAAH,

chepuk xapaxar sca iaep OGypuawaspuuunr Gepuanmm GuAaH
AnHKATHALH, [llynra kipa 3pKRE KHCMHEHC XapagdTi KyAniarn

o= Xy (L), Yo=Yalt), 2, =2q | Eh
9 m= i (t), Omm0(t), p=2(f)

6 1a TenrAeManap Guaan wihoaananand, OYHAA X, Vo, S — KYTO
cudpaTiaa Tanaanran O HYKTAHUET KY3araamac 0, x, 2, cHCTEME-
narM xoopamratazapw; U, B, y — iaep Gypuakaapn sea Gown O
HYKTARA, Yiaaps  Oix, V2 cHCTem3 YKJApHTA MOC  pasHman
papaiied xoala wACApHAaMa Xapakatagmysid Ox'y'z’ cucremara
- mucOaran oauwazu (5 2. pacw). (5.1) TeRraaManap SHKUH JCUCH
X0 PAKMIERIAE KUHEMTMUK MENTAQAMAATPIL ASARABNN,

-
St

S

(5.1)

20- § IpEHH HHCM HYKTACHHHAT YHIHKAH TEIAMIH

Teopema. Jpuun wcwcit 4xmufpuft HYKMACARUENT SHIUKTL
mezauzid KymOnnKz meiaui Guian ywly HYGManux2 Fymbe
Ruclaman cepux xapoxamudazid CuSURAN MEIIUNRUNT 2€0~
MNempity NFUROUCHET MENT,

 HeOor, M — snowanne wiTuépnit nykrack 6yacen. M nyxra-
un O gy16 sa wysraawec O, x,12, xuopnﬂuﬂanap CHCTeMACHHHAT

Gipwn (), Guaan TYTANITHPHS, MOC PEBHINAA Iy, BA Fy BEKTOPASD-
Wit xocna gnaanna [5.3- pacw). O HYKTEHWRT K3FAIMAC CHCTEME-

g ; |
FA WucGaTAd PAnRyC- BEKTOPH r, 0YACHH, ¥ 0088 MHCMANME Xa-
PAKATH. AdBOMHAA

I — =

Fy="o +-’:tuu (5.2
a5
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PDF

uynocaar Ypruanaup. (5.2) whonanan sagr GFAnsa Cupuadn

TApTHOAH XOCHNA OABMN3:
— —= s
dry  drg. . dryg

i df d#
L
By Teprameda ;:' — M nyxrannar Oyxy,2, cacremara nacGaran
=
TE3HrH T, HH, %';_. — (0 gyronunr O x,v 2, cacremara HuclaTan
o

= d
TeIAUTH T, M, ——rf‘l sea M uygramnur O gyT6 atpodmaa ce-

PHE Xapaxartary 'z.r_;ﬂ tesaHrunn wiposasafian. (4.22) ra Gunoan,

— P -
Tyo== % Typ GUANE, o mucMHmEr ounld GypyYak TEIAHK BEKTO-

puaan wbopar. Hlysaak suand,

m -t — P —p e
— — _I_
Uy =T+ Ty ERN yyem Do 03K Py

A4H TEOPEMAHUHT YPHEAW SWAHARTHHH XOCHA KHAMAZ.
(5.2) an svruBopra oaud (5.3) au xyHanaraua Saamua:

- -+ -+ 3
Uy =T + 0 Xy — 7o)

by ntonaun k¥ararmac O,xy,z, cucréna ¥KAIpUra npoexuma-

Jafmez:
o, =T, +o 2 —z,) — w (% — Yol
@, = Vo, 9, (1 — 0) = 0, (2, — %)
Y — 'IJ'D‘I -+ ”J.{-“'* —¥o)— mh[.r, =T
o
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5.3- pacu,

Oy epxa x,, ¥, 2; —M HyKTauHur K§3raaMaC CHCTEMAJATH KO-
OPANHATANEPH, X, Ygo 2o — O KyTOHUEF KOOpAWHETZAPH; W8,
Wy, W, — onufll Dypuak TESAMKHBED K FSFaAMAC FRAIPLATH NPOEKILHRA-
.uaprf ﬁ?.nuﬁ yaap 3faep ﬂ}']:ummapu opkaan (4.13) mynocadar-
AZPAAH BHHKASHHIIN MYMEUH; ©,, U, , ¥, 3CO SPHHH KHMCM HXTH-
Epult HyKTacH TEIAEFHHMHT r.;if:;ra.w&c Ruup.u.unau ¥xrapuaacn
. NpoexunAaapuiad woopar.

21- § IpKHH KHCM AVKTACHHHAT HHIRKAR TEINAHHUIH

Teopema. Spsun ovucn uxmalpall HYKMACRAINZ UKL
MEACHUNE FYTIGHILNZ Me3Aan e CUALR WY HYKMariun2 Kymd-
20 WUCOAMAR CPEPUR XAPAKAMUOAZH CUSUKAR MEIITRULUNLNE
zeoMemPRRE RUFERGUCI2L MENZ,

HeGor. (5.3) nijodsnan pagT O Auga GupHHEH TAPTHEAN XOCH«
Ad oJaMu3;

d'll Ao dr,
n‘:l vﬂ_l_ x’.un'i'“’}{ r”
Enn
;.n = ;ﬁ i :‘K ;wa"'::‘{ {:3‘: -I"-';u'lu (5.5)

- Bynaa Eﬂ— M HYKTAHHHE QM3HKNHE TeSKANWLL BeKTOPH, ::r;' -
KyTOHHHT Te3aAawWil BEKTOPH, & — HHCMEHET cipepk XAPAKATAAIH
OHHA GYPYAK TE3NAHHM BEKTOPHAHD. (4.20) ra GuuoaW :5{ ?M.;. =
= ;:-: {:}{aa] finFunan M sy§ranusr xyTira uncGardn chepuk

XAPAKATHAACH JMQ HHIHK-
A TEANEHAM BEKTOPHEHH
nipogaaafan  (5.4- pacm),
- HNemaxk,

] ke

Ty '-';;+;_ug {5.5}

G¥am0, TeopeMa nelor 67 a-
A,

(5.2) WA suTEOOPra
oand, (5.5) wm Kfaranmac
CHCTema Fxaapura npoexs
HUANED, 3PKHH HHCM HX-
- THEpHI NYKTaCH TeaJ awd-
- WaHuKr Gy YEAapearm
- APOEKUMATEPHITE AHHKAOB-
i GOpMYyABIAPHH  XOCHA
R HETTES
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NM "_'ﬂrg_t + ‘!. {2| - z:}} =~ Br.”"' _-F{JJ "l" u_g.l“;l"rl ol “D} +
+.‘|'hf}'l ¥ }rp’ i oy, (= _zu” — w?ay '_'-xﬂ]u
w, -y +u (= Xy) —2, (5, —2,) + o [0, (¥ —x,) +
- Thoe s Yol + o, (2, — 20| — w |3 — Yol
=iy 5, N — Yol — 5, (X —Xp) ey fo, (%, — xg) +

+ uh [}ll b :I'ﬂj + “’,I [Z, = Zu]l . — u’ {al Te=r .&p].

"fﬂz:

Bynna e, , e, ¢ Onaan osuil Gypuyak TE3JAHHUI BEKTODHHHAT
Oixyzy cueTesa TRIADHAATH NPORKUHANAPH SeArHIRIran.

VI 6o6. HYETAHHHAT MYPAKKAE XAPAKATH
22- & Hysraumur nachod, kjuapsa sa a0COMNOT NApaKATH

Bua wKOopHAA HYKTAHWHT B3 KHCMHEHNED NapaxaTHHH WAPTAH
pamuuiaa  KYsFAAMAC AED OAMHFAH KODPIHHATANAD CHCTEMHCHrE
HHCOATEN TEKIWHPAHK. INAN AYKTARUHT, KeRHHDOK 508 KHCMHUNT,
X8M KVIFRIYDUM, XBM KYIFAIMAC KOOPIHHATAAED CHCTEMAAAPHTA
HHCGETAH XAPAHATHHH YP!IasHanMuz,

Azap nyyma Oupop cucmemaza xuclaman xapaxam xuaud,
Oy cucmesamine Bag 50a Oowxa xVIFCAMIC CHCMSMAEO e -
Mai XApAKANMAANCa, HYKMOMUNZ Japakami aypaxiad xicod-
Aandaci. Jap€ia weTadTran Kewmajard OAAMUMHT XSPORAETH My-
paxkat Xapaxkatra mucoa 6¥1a capan. Byuaa oiam kema noayba-
cura, kema sca gapéra, gapé Epra wucOartad Kapaxkat wuadan.

Hykmanins Wapras papvmnia gyiraqsed Kaand osmiras Ons
POP KOOPOUKAMAACE Cucmemacyes puclamor Xapardmi atio-
AN Kapakam, Sy cucmestaza Kuchamas G248 Me3lAUR 82 me3s-
AQRUUG MOC PABHINAZ, GOCOAOm  MEIANK BA alco.som mesdda-
Wuw definaaon, [levax, Oua wy nallrrava afcoaoT xapakar, ag-
COMOT Teaauk pa Teznadmumit Guaan wwl KYPHE Kearaw KaHMH3.

- —
ilynra xipa 80COMOT Tea i BA TEIAANAUIARD YUYH T8 @ Gea-
(HAAPAN CAKASHAMHA.

Hygmanune xPIraayses cucmewaza wocfaman xapaxamaza
ruclul yapaxam dedusadi, Huclid melAux 8¢ nuchuld mezao-
Hilt Ge0 HYEMaRune §JIFTAYRL CREMERTTA HRCOTMAK OI28H

-4 —
MEFAHZN AQ MEISAHINLLZT TRMUASIE BE MOC paRmMIOad- oy, W,
OpKaan ORArHAIHALNR.

HP3FAAVINT CUCTIE MARUHZ KVIFAAMGE Cucmenaza nuclaman
xaparami KPLiEpae xopaxam deigaacn. Hysmaruue 6upop on-
Sai Kupaa MEIXNL 8a KPTUPMI MEIAGHULL J20, KPIFAAVs-
WEL Hﬂﬂpﬂuxama CHEME MACHHERS AR nabmda my wyKma fn-
AQH YEMMA- VO MYMYOUT  RYEMACUARKE MEIAUEE 63 MEIAL-

— =
K@z ghmiaadie X4maa MoC pAaBMIDAA T, W, KaOH Oearwaa-
HAAH.

B3
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Hygrauwnr puconil sa smypui-
Ka0  XEPAKATAAPHHE  TeKUIHpHID
YUYH MEKNTA HOOPAAHATAJIRD CHC-
Tewacuny  oaamus (6.1-pacm). M
HYKTa OHpop gyaraaysum OCxyz
CHCTEMATA MucGaTad XAPAKAT Kua-
cui. Oxyz cucrema 3ca ¥3 nasta-
THAS KYaraamac O,X, 92, cucTe-
Mara HAcOaray XApaKaTaaHCHH. M
BYKTAaHuHr KYIFAAMAC KOOpORlLa-

TAIAP CHCTEMBCHTE HHcOaTad pa-
.
ANycepeRTopHEY r,  KV3Faaymum

KOOpAMHATAIAD CUCTEMACHTE MHC-

GaTaH pOOMYC-OEKTOPHEHM p, Kia- . L paica.
FaAVBYH KEDPIHHIT&JIEF CHCTEMACH
Gomu € HYKTAHAWD KFIFAAMAC CHCTEMAra HHCOATAM paduyc-BeK-

——
TOpHEH F, Guaan Gearuwaaituns, ¥ xoaaa

. —=
r=rg+p (6.1}
myHocatar Fpunan dfaan,
M wykraHwEr KVIrANYEUH KOOPIHHATAAAP CHCTEMACHTA HHcdas
Tal KOOPANHATAASPHHW X, ¥, 2, K3radyeus KOOPAHRATE ¥ KAapR-

— g g

Hiur Gnpauw GfpaaTupypan sextopadpunn £, j, & Guaan  Gearus
JAdLak,

=Xl VL 2R *(6.2)
ael anmuwt MyMEud, Wysra wipa (6.1) whoaa

—- —+ — — .

F=r,+xi} 3+ 2k (6.3)
kPpuanwg onann. (6.3) ndosaaa KatTnamyoyu Gapun KarTaaHKAap,
wy MysmapigH l_,hj_:? xaM pagT dyuiuwacH cudaTuia Farapye4H
katraaexaapang, Byaaa r BEKTOPHUAC Varapumu HYKTaHUN: ad-

—- = — —F
COOT XAPAWATHEW, Iy, £, f, & BCKTOPABPHHNT FIrapHulM Ky9Hp-
M XADAKATHN, X, ¥, ¥ KCOpPARKATANApHHHT Farapuwk HucOud xa-
paxaren Hpoaaaafiny.

(6.3) menzaamann wyxma syporxal XaPaxamunus: sexmop
KV puntnian menzranacn dell amar Ayuxun. By renaraaMiin
K¥araamac cucrema ¥Yeaapura npockuuanat, sypaksal xapakars

HHEF KOOLBAMNATASAD KEPHHHLIHAGTH TEOTAAMBABPH XOCHA KHAH-
HILH MY MEHH,

59
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23-§. TeaaukAApHA Kyulmil 1€opeMack

TeopeMma. Hygmasure afcoLom me3fuia yHunz Aucbul sa
Knapra mESAURAGPURERS 2E0MEMPUK QUFNHOLCE2E MEKL.

HeGoT, (6.3) TenTaaManan BAKT OF AHuA GHPHHTH TapTHGan 50-
CHAE oAAMHAS:

dr _dro  (dx7. dy> def
=G IR
i il ﬁ’)
Lo . holiat 4
+(xﬂ+:rd! +2==] (6.4)
6 -‘*5_: —p—M TaHHET a0C0AI0T TEIAHIHEH ﬂ ™
y epaa <o Hy% g~
—
=0, — O nysirannnr abcoaioT Te3aNrHu,
ded dy T  d3E _ow 6.5
dr£+de‘r-|¢r i €]

M wyxransar uncBult Tesanrnun ndorasanmy.
— — =

BupAdk BeKTOpARp £, /, & jan oamuran JOCHARAADHH TeRITN
T

panns. Macanan, -‘;i:- gocuaaEn KFPARAHK. IpKHn KuCM Xapaxa-

TH Ha3apuAcHAAH Manayukw, Oxyz CACTEMA XAPAKATHIH O myxra

Guaan GHPraaHkiaa WarapuaaMa Xepakar Ba O gyrG arpoduiari

¢hepHE XapaRaTIapHHEr HHFHHARCHAAN HGopar neG KAQAUL MYyM-
dk

—
EHR, ¥ Ronna, sgrs paLiyc- BekTopH & OFaranm A HyKTaANAr (4]

HYKTa arpomaa cepii XAPAKATHAEMH Ty, 'THINRAH TELTRIE Bk -

TOpMHH whogaashan (6.2- pacm). Ammo ciepik Xapakaraars MHes

HYKTACHHHMHT TEIAUIHHH XAp OHAD KyT6 OpKAAN §TVRuR Aflaaspm

ounft Yxu arpopuaary afagAM? XAPAKATAATH TEINHK Aef ONHHH-
e wyMEad GFaraddnan

e}
L mvpma X (6.5)
; 6%aaan. (6.6) whonann w, chhepui — ki
qUpMA XOPAKATHHHT ORUA Gypuak TeITHK
: pewropuanp, [Lynra §xwam
i A i Whe. AR © Ry
#:u,){l, = =u, X (6.7)
G, 2- pack. 6¥aaan. (6.5)— (6.1) wdonaaapin In=
1]
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THGopra o6 (6.4) TenramkEW KyfAuaard  k¥punwmaa  &3a-
ER

— — —_— e i = e s o
o= 0,4 0, (0, K )+ yiw, X )+ 2ln, X #) =
- - — = = - - —_ = —
=0, + Up+ 0, K (X + W+ 2k) =0+ Vg, X P
{5.3) pu sLTROOPra OACAK, KYUHDMA TEIAMKHMHT TabpHpHTa aco-
can 7w, p AMPHEAR M HYKTAWHHT T, KFUNPMA TESTUTHAN
Hpozanaign. IHynnan Kaaud,

v=0, +7, (6.5)
Gy naan, Teopema HCGOTAAHAM,

Arap KYuMpM@ XBpawaT HAarapuaama xapakar G¥aca, B:dﬂ,

Gunofapui, 0y Xoaza kfdupua Te3HK 1-;r:= ;{:, Gyanan, Tesauk-
AapHd KywHw Teopesacu (6.8) nposa kYpranmusa Eanna Gepaln.

24- § Tezaawmmaapun KjwHm (Kopuoauc) Teopemacu

Teopema. Sygmanuse acoAQNE MEINAHIML VRINZ mrecOnd,
Kiuppua 81 Kopuosuwe MEIAARUMACPURINT 2E0MEMPUK HRFIR-
| duciza Mmene.

. By Teopemann HCOOT KHAHW y4yH {6.4) ndonagan sayt G¥Ax-
. ua pHa GHD MAPTE XOCHAE OAZMHE:

- . e il
av 99 | iz By, de—= i dj
F—_ P e = X

At dié ' (.ﬂ* £ di? / +dr' kj—i_( di* =3 di* =2
e - - =
@y o dxdi , dyd] ., grdk
L B8 T B S A TR Lo 9

= m-JT L:r dt | 4t ar ' drat J (6:9)

&
Lt} ma Ll
| {6.9) ndonana %—m — M ayxrasudr 46CONI0T TE3AAHNWM,

dv, -+
f =W, — 0 RYKTAHRNT TESNAHUIUIH]

e oy N e
St f+ k= (6.10)
M nyxrauvar guctuf resaanwmy sxananrnen sa (5.6), (6.7) myno-

Gatnapne seTHGoOpra oawd, (6.9) uu Kydnnard Kypunnwaa esud
BT

- _ - [ - d - - e —
L 8 =0+, + [f L @X D4y L XD 4 25 0 X R| 1

+2[ 5 E XD+ 5 XD + 5 @ Xk |

8l
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EhHu

- == :- —_ e, =k d_-" i
By o+ By S o (5T g7 2] e X (2 Y E
d& £ dx T | ﬂrfv E*“J
) ralox (g HRG )

Gyuna 'E: =%"- 60, &, — KyuupmMa Xaparar o Gypuaw TE3-
Aasnm pexTopHun wponanataw: (8.2), ( 6.5) — (6.7) aborasspu
spTHOOpra OACaK, KyAuaardara sra G aamunz;

e By b X7 e X (my 3P) + 2w T (610)
(5.5) whonawn #a33pAA TYTCAK, Ky4upua TR AHULL mm&mtmra
K pa ;,;,—t-g: o (w3 p) Murumauw M HYKTAHUHT W, K¥-
YHpMA TE3AANHIIHHW nhogasafinu. ¥ xoina

=, +m, + 28, X ¥
&ipaaaw, By udoranHur $Hr TOMOHUARTH
‘E-E-Tﬁ.= 2‘;: X"::r

pexTop Kywniwa Exu Hopuoauc me3Aanmuu ned atanaan. By
perTOp KYnafTMand Teaannm Ae0 QAHHULINTA ACOC [YKRH, YHHHT
§avos GHPANCH Te3NaHUII Gupaure OHAAH OHP XHAAHP. Liyppaf
KuAub, AL
'B='w,-+ﬂ|" + m‘p {E*!E}
Teopema NCGAT KHAHHAR. 1
[?lnl:ﬁuﬂ Ba KyWHpMa xapakariap Irpu unanEan Giaca, nucGuh
82 KiSUpMa TEAMBHHLUAAPEHHT XAP Guph ypuuMa b8 HOPMAJ TaA=
Kia 3TYBuMAapaan niopar G¥aaaM. ¥ xoana {6.12) dopuyaa
o= o @ 4 @t -+, (6.13)
wfonanmaa ésnaaau. (6.13) ra Guuodd HyKra aficoAT TEANAINN=
m!Tuuur MHUKAOpH 5a MFUAAHWHAN anuiJaLaL aHaNHIHK Yovaaan
dofitanamiw Kyral. ByHdanr yayi TeasaHulHHNT §3aD0 MEPAEH*
nnkyasp GFAran 3 T Yiaaplard npoMALapH (6.13) an my
yiAapra NPOBKUNAAW OPKAIH TOMHAARN.

25-§. Kopnoanc Tearauumwi. TearaHnaap
MAPaAIeA0rpAMH TEOPEeMACH

Mabaymkn, KOpHOAHC Te3MAHHIIH
W, =T0, X ¥ (6.14)
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o
dopmyad Guasn anskasnaan. (6.14) 1a o, KYUUpMa XAPAKATHHHT
o BypuaKk TESAHrH, T, 5C3 HyKTaHMur mUCGHE Te3aurn BekTo-
puanp. Gunobapuy, Kopuoaue mezsanumn KPEpaa  xapexam
Gypuarx mesauk sexmopn (uaan RYKmanuse Naetil meiaus (ex-
MOPEHUERE BERIAGHAEH SEKTGD KPLaimuacuic mere,

Bexrop kinafitma ravpupura k¥pa KopHOawe reasanumwnuiur
MHKLOPH

w, = 2w, sin (w,, o) (5.15)

dopuyaaman BHHHHEHHG,TBF BA U, REHTORJAPCA NEPREHIHKYASD pa-
BHNIAA WYHAAN ATuajsranke, @, HUAr Mychal y4HA3H Kaparadig

i, BEKTOPHUHE ¥, T3 Kapal sur kHaux Gypuaxdn afaaHmiun coar
CTpeAKac XAPAKATHrE TeckapH KYPHHHImN Wepax.

Kopwoauc tesnauniinsitir AFHAIHIHEE KyfArAarn Hykosckud
Koniacuaan qofasnanut anuKAsL KyAaH:

1) u_v: DEKTOpHIA Nepnenankyaap P reucank Jriasnramm (6.3-
pacmM};

—* ==
2) v, DEKTOPHHMHr WY P TeKucAMKAArH NPOEKUHACH T, SHAK-
Jauani;

3) © pexropn kyunpma xspaxat hysaawwmuza 90° ra Gypuaca,
Kopuoane TeaTanfAHHAT AVEaIHIN Kocka OF aaaw,

Kiunpug XApaKkaT HArApaIaMAa xapakariad nlopar xoana w, =
=0 Gyaras Tvipatan Kopuoawc Tesaamuwy Xasm woara renr OF-
JAaan, ¥Yuaa (6.12) gyAuasraya &3naanu:

L}

B B, - W, (6.16)

(6.16) MesAGRUMWAGD RAPIAREAOZpAML  MEOPERACHHE WhOAT-
ABRAN; K9LUpMA XApakam uatapuAada xapaxam Oyararda,
Hy§maniHe abcoom MmelqHEmy Kuelnld sa KydupMad meida-

RUWALD GENMOPAGPUIE KYPUAZAN NAPAAALIOLPIMM (HQZOHG AR
fuaan aniraanad,

Bupop ouaa wykraauer uacoufh Iz
Teaadrd #Hoara Tenr SYAreH, wy- “e
HHHFABK, KyUHpMa XNapaxaTHHED

5, U e
BypuaK Teaauk BeKTOpH w, GHIAH r\

-4

HHCOMH TEIAWK BEHTOPH T, KOJ- T
Apneap ¢¥aran xoaarapaas xam Ko- &
PHOJHC TE3AAHHIIH HoAra Tenr OF- L
NanH, (ol

17- macaaa, A npuama ropuace -

T84 TeKHCAHK OFAaS v, =3t
L5

.3 pachs
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G- pacu.

reannk OHAAH YHr TOMONFa Kapad xapaxkataaxaan (6.4- pacw, a).
Mpuamara Fpnataaran r=0,1 M paanycan B Ga0KKs y=aapara
Ba [} oEAap OHPHETHPHATAH BPKOH THIDABHFAH. B Gaoi O ¥y aT-
pothkaa ¢ =20* gonynra kypa adaanand. ApxoH GA0KKE HuCOSTAR
capransaion nes gapad, =2 ¢ 6faranns C, [ woxaap xamna B
Baow M HYKTACHHHHT TEIAHKAADH BA TEANBHHILAAPH TOIRACHH,
Eqwm. A npuama xyaranynun cucresanas woopar. M, €, D
HYKTRARPHUNT NPU3MAra HHcOATaH Xapaxaty nuctul XaPaKaT, MpHs-

wa GiAan GHPFAANKAL D, TeAANK GHAZH APARATAGHHIN X§enpMa
XapaxaT (KYUHpMa Xapakarl fyila narapuassa Xapakaraup), ®ia.
FAJAMAC TOPHSOKTAA TeKHCAMKKA umclaran xapakarn aCComoT Xa-
PAKATAHR.

By wyxrasap veaiukaapunn smaganm yuys (6.8) popuyadnds,
ABHN TEIHEAAPHN Kfuiim TeopeMacaad QoiaaianiMus:

D=, 4 T,
Kiuspma Xapakar warapurama xapakar Ofarana yuya M, C, D
HYKTAAAPHUHT KFunpma Tea nKadpw Gup Xud Ba ¥, ra TEAr 6y -
AR
Uy, = ¥, = U, =v,=3 ufc

By NyKTaIapHHHT HRCONA TESAHRASDH MHKAOP KHUXATAZH TEHr-
AWP, 4YRKH SPKOHHANT 63pua HYKTAnApE GHP XHA HHCOMA Teaamuk-
xa srn. M mygra macGufl xapacara yuuur O § avpodmaara af-
AsEME XADAKATAAHD; AEMBK,

== 40,1 =04 ufc.
Dy, =0t r - =04

F
WysHuaraex, 2o =, =0.4¢

Bynia 75_, Gaoxuunr afsannm Afnainwnra MOC pasnwad, Gaok
F

™
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pasnycira nepnesiHKyanp, E’-’r KHA TEKHCAHK OFfnua, Er';, Beps
Tukad Gffinua fi{naaran. g

M wygrara g¥fdnaran Kyuapyma sa wncGufl Teasux BERTOpASpH
Gup TYFpY ulanKad ETTamn Tydalan, yasp aireGpaut K§mNASLH.

ﬂm = “”'_ lu"“r — af o ﬂ,ql = ?.,m’

t=2 ¢ v, =52 —
c

D wyxrara K¥AnAran k¥uBpMa sa pwcOpil Teaamnk BeKTopJapH
¥sapo nepnewmnkyanp Gyaraum yaym

vp = /W U = VP 0,168~ 5,08 uic,

{ =2 ¢; o, 6,06 -
e

C HykTa aicoaioT TEIMHTHEK KoCHUYCAap TeOpEMACH AN dodLa.
NAHHS AHHKAARAMIA:

v = -ng,r-i- v — Ewﬂ’ﬂcrr:us 60" = V7,96 ¢! =25¢.

i=2¢; v, =52 =,
L

Kfuupma xapaxaT WIrapHAZMa xapaksr Oyaranm VYYH Teina-
HHUIAAP DEpasietorpass Teopemacuaan dofiasanasns:

- i

w o= ;, 4w,
Byiaa Gapua BYKTafapuuur K§ WPMA TEINQUMIABDH TEHE:

av,
W, = W, = = — M/c®,
, o BT =3 Ml

Kf9upmMa Teanannm pextopn kfuupma Teainx OFinua H¥maarau,
C ma D nykrasapueur mnctui Xdpawarsapi THFPH YHIHKAH
Adpaearanp, BunoGapun,

Wo =W = Vg = 0,4 ut /el Wy =wp = Vo 04 wMick

-';"-l HYRTIREHE HHCOMR Xapakard afaoka 6fiiaab xapaxar 6¥aranme
uyH:

—

E"‘Hr = Emg "I' 'E'f,ﬂ-’.
Gynaa
m:'r — h'.lz o F== ]Ef’ x {.I.I. = ].E!E Hl':‘}:

m':“r-u, cr=uw, r=4-0,1=0,4 mjc’

M, C. D uygranap tesadumi sektopraph 6.4-pacs, 6 fa
TACOHDARHEEH,

ga
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PD

O wyxra TeanaisLln ]
, MU KOCHHYCAap TE0peMaCHISN goinanannl TONHIAN

—_— —— il
W= L-fﬂ‘?;'—',— wh: = .16 = 303 m/c’,

= g T — : o |8
w,=J w;.’ﬁ-mg_.r-—ﬂw{_.r + W, Cosbil” = Y 7.96 =2,6 mjc’.

s
Pacuaan Gofaananud a, 3 Gypuakiapui aENKABCAK, W, BA
pekTopAap RyHAAHIIN KOCHI Byaaam:

L] 3
fga=—= -7 0 w= 8287
Wﬂr
e 'UE 1 e '
._l_ w, C ﬁYH.ﬂﬂH slﬂ?,:.._.'rﬁ][lﬁ; =['I"|332I ﬂ'=T,ﬂ'u
sin ginbL® e

M myxTa A6CONIOT TEINAHHIUHA AHHKAAL opuy AacH

= — h - -
Wy = Wy, Wy T Wy,

Mudarop TEOpEMACHARR, C HYKTA TEIAA-

-

We

AR §3apo nepnenaniyasp Giaran x, ¥y ¥xaapra ypoekin AABRMHI

w, =W, —wf“r—'l,ﬁ mic?,
M, ;
wm:‘ = — w:h' - — |67 i =2 'E"“,u- — 6,4 H!i'tt.
¥ xoazia
wy =V o + mj,r- V796 - 40,06 =/ 18,92 =~ T mjc™

A8p OPKuAM TOMHARLN:

Flig o o w i
cos 't;.r‘m .h:j = T‘“E = 0,3714 [ﬂi‘.‘, 3:}} ~ 68°
M
[-—-rh—-} 'Iﬂ_“_!‘ DH 3. (_p.--'-\- _'.} T mﬂlﬂ
cnswln.y-Ts-—.M. Wy ¥ = .

IH
18- macaza. M aygrasuur xOy TedHCARKAATH XapaKarH
Xx=r-+rcoskl, ¥y= rsin &t

arpofuna COST CTPEIKACH Gy inua
Teanuk Guaal aitagnaan (6.5- pacu).
aanrmn AXTHEDHA BAKT YIVA AHHKIBHCHH.

Eumii. M HyKT2 Mypaxkad XapaKar KuAdiu.
xapukar, xOy Texucame Guaak Oz arpoduia afgaHdmE =53
sHpMa xapaxaTnas wiopar.
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M pysTa TEIMANHWHERAT AYHAAAWMN AfHAATHPYRYH KOCHHYC

renranuatap Guany  nhonanranali; Xy TeKHCAArH E'IEI: I K
srapwac o ==®& GypuaK |
HYKTasMur TeaaHi Ba Ted~:

(1)

T

¥uunur xOy TE-
xucauika wucGartan (1) Tesraama OFinua xapakataanuuiy Wichui

K¥-

TeaaukaapHE KFUIHI
TeopeMacura xipa

T =5,+40 )

HucOnii KAPAKATH KOOP=
auMHETE yeyanna Gepuda-
rai HYKTAHUHT TESAHTCH-
uu (6.3) ra Kipa aMuK-
JAAAMHA:

v =i -

=— resine .tT-l—

— -
o

(3

M pygranuEr. KV4HpMA
TezAUry X0y TerucaHK-
HHHF GEPHATEH OHEA YH-
ra MOC KeAYBUW HYKTACHHHNS TE3AMrMHH anmkaaw OF Anda TonM-
aapu. A0y Tekucaury aidaiua Xapaxataa Gfaranm yuyH

= - M,

qrncusnff-

8.5- pacu,

Gyuaa
OM=| X L P =Vl cosmlp |7 (sinml) =

=ryin-+ Emﬂl]-?fmg.

4

Wysaaf Kuang, u_murﬂM=-2r::us%t.

v, sexropn OM ra nepnennkyasp Rynaaras. En: REKTOPHM
Ox Ba Oy yxasp OYfu4n TAWKKA STYBIHASPra axparul EsaMuai

— — . — -
v, =0, L+ TS =708t —T,008% - ).

B.5- pacuLan:

- lll—l- E
cos o =cos|OM, 7= _r__r_{l-l-_w:__ﬂ_cm ;t.
Ir oo El
s rsln i = (5)
-:nsﬂ-ﬁm[ﬂﬂf, j}-i— == Bln— £,
2r cos —{ ¢
2
Byni swTHOOPra oacak,
5 =l i ui =f=+
v, m2urcos—sln—1§ — 2= — =
2 i 2 2 rcos 2 COos z jf
T=58965 o7
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ExH

. B, =wrsineti —zr (| 4+ cosnt) ] (6

XoCHr GF¥aanm,
(3) Ba (B) um (2) ra k¥amuns:

= i = =
U= —=rsinsl-¢ {wrcosxt-; L arsined i —rnr.j —

= -
—mrcoswl - = —xwr f,

3 (Hywaah wuans, M myxra Tesaurnunar MOAYAH U =ar GFanb,
Oy VYKKa napasaea paemina YHHHD MORGHA AFRANHLY ToMOH
LATHaAray Skan.

é{yunpua xapaxaT afaana G§haa6 sapsxaTt GY¥arann yave, M
HyK1annar aficoanT Tesaannwn Kopuoaue teopemacwaan ipofna-
AGHHG BRUKASHAILN,

¥ =w, @+ ®. (7
Byunarw uncGui  tesaanwwen  (6.10) dopuyasara Gumoan ammuk-
AEAMAS:
= " - -y - -
w=xi+y/=—r'reosgef-i—x'rain=f.j (8)

M uwysranmnr wiuwpua xapawati yarapmac Gypuax Tesawx Gmaan
-- -
coanp GVarasu yuyu w,=w" pa Oy nextop M wygranan MO

Gifast aknawnn ¥Ke ToMOR AfHairan xamaa w, =w' - OM.
(4) un swTHbopra oacax,

=f
W, =, = 2=’r cos 5
- =

T, A Xwam w, ue XaMm x, ¥ Vgaap GiAnea Tamkua sTysuM-
JEQTE ampaTaMH3:

— - - — i
W=, i tw, f=—wmcosa {—wW,co3f- /.

(5) un swTuGopra oacax,

. =t xi. = =i L i
w,==—22rrps = . S T4 U er e
e 3 msz i E."‘:Jl't:uzisl.2 sln2 i

EKH

W, = —etr (| 4 cosmf) i —nirsin-=tf (9)

xocun 6% aanu.
Kopuoaue Tesdanwmuan (6.14) dopuyasasn asugaaimns, Ki-
ynpma xapakar Oz arpoduaa coat crpeskacw aRJAHWILATE MOC

e
heJraHl Y4YH, o, —=o BeKTOPH WY ¥HEHMHC AYHO HIWHIA, SbEH
493
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:ﬁnp.-mt BEKTOp AFHAAMWArA KAPAMA-KAPIIN Ajnaaran; y xoa-
i S
na: :l:--—'ﬂ g =—uk,

Llynuur yays
;., = 2;;)'6;7:" — 96K X (— resinat {4 recoswt- ] );

Gynaa ¥ rs:f'.' ;}{}'- et Gfaranwgas

o, = 223 (sin=f] 4 cosni Q). (10
(8), (9), 110) nboganapuw (7) ra k¥ ANG, XocHa 6Fardn MyHocadaTim.
WX UaMAACAK, .

—_— —
®W= —nri
geand yukany, demak, M HYETA TEINAHHIWHHHHET MOLYAR W=="r

ra tenr 6¥an3, @ eekvopn Ox §Kga napasie] paRHIIAA YHHHT
GEp MK BENTOPHTE KpAMAa-Kapwn AYHAArAH 3KAE.

19 macind. A uykrachna TiFpH Oypuak Gaaam srmaraw OA8
CTepmenL PAcM TEKHCAHCHTA NepnesnKy.aap Sifaran 8a O HyKTA=-

n&n §Tysun §K arpodmas shaanad, R =04F'Z w pammycan én
WAKIWAS ITHATAH Eisraamac C0 crepxeds 6§30 M xaakann
xapakarra xearupagu (6.6- pacw, a). OAB pa CD crepwennap
GHp TeKkHcAHkaa woRdamran. OAB crepmensnnr A nygrach O,
YCTHTE T;l'lllraﬂ naliroa, Oy CTIQKEHD W)= 2t GypH9ak TeINHK
g, =2c " Gypuax reanamHm GHASN COAT CTPEKACH XAPAKATHrA

reckapn ATHAAMWAA CeKHHNAHYRUAH BRABHME XBPAKAT KHASAH
net, M BYKTanuur wy nafrasrn aGcoar Tesanrs, abcoaoT Tes-
nagud xauas OAB crepmenra HucOaran sucOnd TeaawrH pa
pHcGHR TEINAEHILN TONRACHN.
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b
4%

- #

Ewnm. A syxra O, Guaan yorwa-yor 1ymran sasnar 6.6- ;
6 na Tacenpaswras. M myKTaHMEr b{?_wa.ql.::ac CL l;rep.m:n;ra Efp:.::
Gatan xapawatn abcoawt, OAB crepmens Guasn GHprantnicaa

alnanmmn  giuupua, OAB Crepw G
s ] prens GyAnal yapakatw vuCcGiR

Teaaugnapun K¥mnw Tecpemacira
AHUKAAAMHE; P ¥pa M uysra resnnrunm
) L -
T ﬂc '}' Ty

—
[ P abcoaloT Teaank Bexropw CD &ira M nyKTana Yreasuaras

YpHuMa OFfnua, -5: KVHHPMA Teaaix BexrTo [#] ]
; ‘P B0 PHAS diia8-
HHIN ﬂ?sf.mumra MOC paBuwns OM ra Yreasuaran II‘lEan'HﬂH—

Kyaap, ¥, HHCOMA Teaauy BEKTOPH 5ca AB crepieny 6Viaal
fAfuaaran. Byaspan swrudopra oaud, TOMOHASDK ;, Bl T, A=

roHaaw ; fy?ﬂraﬁ HLMN napasneso : T . &
QHPME TEITHK MHKIOPH P TpaMM  Kypawmud, OyHas ki

&
Vp=w O =, . ooy = 1.60 mjc 1a Tenr.

Tiepn Oypuakau KEM yubypuakan KML = 45" G{Arasuian;
tv=v,00545° = 1,60 - 0,707 = 1,13 m/c.
KLM renr &nan yabypuak 6¥aranu | Gypuanaapura kifpa) yuyn
o= ], 18 uic,

KN M HYKTA TESMHMIASPHHM AnnKAALra iTamus,
M wyxranuur abeoswor xapakatu O, mapkasas aitagua Sifnat
Xapexar BYArad yuyn ywmur sGCoM0T Te3IASHHIIH

-t — =
W =, - (1)
vt ut

Popuysanan annkaauagn (6.6- pacw, 6). (1)na w, =% = % =
P R
H e
-9.24; Ba w, Bekrop M asm adsasa smapkazw O, TOMOH
fifnarran; M uyyra abeomor Teammcu MUEICPHEHAT Farapam
KOHYHH HOMEBAYM GfArand yuyH ﬂ1—§ dopuysansn  hoiga-
Jand 0AMAAMES. M HYKTAHMHr XapskaTHaK Teananynwan €8 da-

-
fins Kuau6, w. mekTOpHE v Gyfuan AYuaatupavms. @, " aHEK-
aaw yuys Hopmoauc reopewack (6.13) nan (onrasanamus:

- = g s - —
w=p 4o tete e,
(1) HH 9eTHOOPra OACEx, KyAmaarw xocHA Gy.ann:
= - --Il1l e = =3 -
Wyt Wh=w,+w, | w, + o’ +w, {(2)

10
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= Hygtanusr WHCOHA Xapaxard TYFpR 4u3mKAH 6¥aranu yiyn

o’ =[}; wyura ﬂpﬁ;—;; G¥AnG, Oy BEKTOPHH UYKTZNHNT
n:lcﬁ:{ﬂ mpﬂﬂfﬂlﬂ Tessanywsuan nel dapas xuanb, sacOnd
te3apk BexTopH GFAR4a A¥naatipasua.

(2) saru ;: Ba ;: Kyfuiariia TonsABLN:

Il i | g = 5,'+ _ﬁ__ L ' 'I— L
Wl =ul OM =) —— =32 w/c’, @, OM =
:l‘l L] m: = Ilﬁ uﬂltiq

o” pexrop M wykragan O afasHmm Mapxasura xapad fyuata-
L3
A kPUupMA XApAKAT CERUHARHYBUSH GYaraum Ty(adan @, Bek
TOp .;: pekTOpra Kapuin A¥masans.
E;, BEKTOD PACM TEKHCAMIIEra NEPeHAHKYAAD papainia FRYEB

e
qi TOMOHrA Kapad AVHaAan, 7, 3C8 PECM TEKHCAWIMAA MOAJIAMI-

FRH: 7EMAK, W, B3 U, BeKTOpAAph opacuiark Gypuak 90° ra Tewr,
(6.15) opmyaara xipa Kopuoane Testanummand aungaafisug:

w, = 20,0, 8in 90° = 4,62 nfc’.
(2) ndonasarn KoAras HEKH BexTOp MHUKAOpAApH @ Ba @, HH M,
ga M, FHAdpra my BEKTOD TEHPAEMAHH NPOEKIEAAaM GRA2H
AHHEAAAMAS
—m_ = ), c0s 45° 4 w cos 45’ —w,, (%)
—m, =, — W, c0s45° + w, cos 457 (4)

(3) TedraamaiiH T, = l.lﬂc%. (4) TerradMazan W= -—1,135

HEeARS YHEaAM.
HucOufl Tesaanmwuunr Mandni umopa Guaan YHKHLH BHcSHA

SAPAKATHHHT Te3jamyRdyan 3Mac, OaJkH CEKHHAAHYBMAaHAMCH,

] A - .
W, DEKTOPM DACMAA KypcarHarad MAYmaAuwira TeCKape AyHaara-
HEHW KYpeaTuan.

i
Snan (1) reomerpux AHFARINCa K¥pa @ — AICOMOT TEINANHL-
Hi TONA ©JaMua:
T = ]."rw: +w, =253 ufch

w BEKTOD fA¥uasmmmun p Oypusk OPKAAW ANHKIAMH3:
o= Jarl:LgE m= arctg 0,5045 = 277,
®a
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VIl 606 KATTHEK WHCMHHHI MYPAKKAB XAPAKATH

KatTiy mucMEMHr Mypaikad XapawaTHHH HKKH XHa ycyaaa
Vpraomw myMmian. BapWHYe yCyale mucMHMHT KU3Fanye4yH cHC-
TEMATE HHCOATAH XADAKATHHE Xamia KYSFAAYBUH CHCTEMEHWHT
Kiaraamac crCreMara HocOaTaW xapawatHHH GHATAN XO0AMA WHCM
HXTHEPHE HYKTacHHHHrC aficonnT XapawaTh Ba Oy XApawalLard
Tezauk, Teanaunm (6.3), (6.8), (6.12) mywocabaraap acocwaa TO-
MHAAILH,

Hicknmuun yoyn GupMyHua Kyaal 67an6, Oyuna EHCMHHHT K-
YHpMA BA HHCOHA XAPAKATAADHHW OAAFAH XOAA4 YHMHP &0cCoN0T
XapaxaTa Kauaal OVaAWWH anukadnaan. AGconmoT XAPAKAT MABIVM
Gfaraq, Oy xapakat Typura xapal sHcM HATREDHA HYKTACHUHHT
TESAUH, TESHIHHWHHA SHMKAAW MyMkun 6yaaan, OyHia adcomor
XapaKaTHHAr opMil Gypyak Te3anrd ea oHuA GypuUAK TEIAGHHWINHK

— —
BEHKASW ACOCHA Macand 6fanG xOJamM, YYHOHYH @ Bad & MdB-
AyM GYATAHOA MACM HXTHEDHA HYKTACHHHNT TE3AJAHCH, TEINdHH-
WwHHH aENKAaWw macaaasapu 20, 21-§ aapaan Buara adu.

AHCMHUHT XBM KYuHpME, xaM HHCOUR XapawaTH HATAPHJIAMA
Xapakar, WYHWHFOEK, KPuHpma Ba HucOHf Xapakataapu §3apo
napasies Sxn KeCHWlyB4UH Yxagp atpodmadrd alnauma Xapakar
GYaran  X04J8D GMAIAA KYn YupaRasras xoanapiup. Ana wmy
XOAapEn K pul wuxasus.

26-§. AHHCMHHNT HATapHASMA XAPaKATAIPHHH K{uiHm

Karrug wHCM GI].FE I{?EP&J‘I}'B"IH KQOODARHATAAED CHCTEMACHTA

uHCOaTan 1':!_: Teanuy OGnnan warapuaass xapakaraa Oyacwn. Wy
Gunan Gup paxtaa Oxyz Koopauwatanap cucremack O x v,z k¥3-

FAAMAC KOOPAMHATANAD CHCTEMACHra EncCatan v, TesAHK Ounan
HACHPHAAMA XApaKaT KHACHH (7.1-pacm). ¥ X0aia MHCMHHHE Wl-
rapHAaMa XapaKaTHia oWl TeOpe-
Mara Gusoad, mucM fapua BYK-
TRABPHHHAT, WY KYMIALAH  HX-
THépui M mywTacnunpr K¥gnpma

= —
TEIAWrH ¥, =T,, HHCOHA Telnura

— -
Ica o, =u, Gfaaan.

Teaaurkaapnu gyuwmwm Teopewa-
CHI'E WNYpa ®HCM M HYKTACHHHHTD
gfCONIOT TEIHIH

=

2=t o=t (7.0)
teHradk Guaan adngsanagn. M
HYKTE MHCMHHHF HMXTHEDHHE HVEK-
TacH BVAraHs yuyn, (7.1) nan wi-
paMHIEH, MucMm Oapua HyyTaaa-

)

Tal-picu.
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pu Oup xua a6CONOT TeNMKKA 9ra GFaaaM, ALHH KHCMEHAr ab-
COMOT XApPAKATH HArapuaaMa xapaxat G aanm.

Ilyuaal Kuand, x9yapua so dpeluld Xapaxamacpy wArapu-
Aaxa xapaxam Ofsian acitcsaxene abcogon XOparRamie Xam
naropu A ya yapaxam Of4uld, zcackw xap Oap HYKMACCRIERS
abcodom mezenzny KMupua og  weclull melsuktaprin: 200-
Mempur GuFuKdicuze mene.

27-§. HIHCMHHAT KeCHWYBYH VHJap aTpodmumard
aflianmMa XapaKaTaapHHH KyiuH

.+

Wucu Qxyz cacremara nmcGatan Gupop Oz ¥y atpoduia e,
Bypuak Tesamk Guags 8flAdHME XApaKAT KHACHH (7.2« pacwu) . Oxyz
CHCTEMAHMNT §3H 3ca Oapop Xysraamac O,X,y,2, CHCTEMAra HHCe

Garan Oz, Yx arpodnia w, Oypuak Teanux Guaan ainaunG, Oz
Ba ()2, YKaap Oupop P aykraaa kecuuwcnw (P mygTa TekimmpH-
ABETrAH KECHMra TEFHILAN OFAMACAHrH XaM MyMuuH). JKncu GHp
AYAS HKKH 2flaanMa XapawATad MmTHpox ataantd. Y.aapras Gupu

Pz ¥x aTpopuaa .:: fypuak TE3aHK Guanan cogup GFaalrrad HHC-

GrA x8apakaT, AEKMHYMCH sca Mz, §K arpofnad w, GypUaK TERAHK
Guagu coaup OfapErtram EyuHpMA XEPAKATAHD. ¥a-faunan pae-
anKH, P HYKTOHHHr Tesaury woara tenr, By X0aga seucumuan:
aficoawm xapaxamy P ayymadanw $myswu Oupop FE osult 1%
ampoPudai OHUR AR ACHMG XAPAKANE IKEHILUNE K PEAMAMNUT,
Byuuur yuyn ®ucMAa Te3aurd afium nafitaa moara Tedr G¥aras
HEKHHYH GHD HYKTZ M3BKYLINCHER K¥pcarmw kudos. Bypwak

TE3ANE BEKTODH CHAMYBYH Bex1op Ofaraun yyyd o, Bd o, Bek-
Topaapun P nyxrara kyunpnd, Gy BeKTOpJapra POCE napaane-
JAorpamu kypamus, Xocwa G¥aran C HyKTEHWET Te3JHCH afiim
maiTga poara TeAr GV AHIMHHE He-
Goraafimna, C pygTamanr  wnchni
Xapakariard 4HIHKAH TEIAHK BEK-

=
TOpH ©. 88 KYuApMa Yapakar-
F
AATH  HH3IMEIR TE3AHNE BEKTOpH
2
v., PDCE napaareaorpaMu Te-
[

HHEARCHEA MepReHIHKyYARp PRBHIL -
13 Oup-OMpura KapaMma-gapmn A-
Haaraw 6§96, wMOAYANEpH MOC
paBHL 0A

Uy, = CD" - 0,=25 o

W =CE' - 0, =25, 5z
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Teurankasp Gnaan nhomananann. bysaa S, ... =S, .z Ofaranu

yuyn v, = —, skad. TeSANKAIDH4 KYWHu Xaxumarn Teopes
[ 4 [
Mara acocan:

== -
=% + 'trl:'=ﬂ

6fanaw. Jdewmar, C AyKraswsr aduu nafraaci Te3aurs woae 63-
AALH.

[Iy#aait Kuan6, P sa C nygraaap opxaan §rysun P2 fxoarn
6ap4a HYKTANADHHANT OHHA TE3AWKJapH HOATE Tewr Ba PL UK
WHCMHEMHT afliaHum Ounl ¥xulan nOopar,

AHcMHUAT a0COMIOT XEpPAKATHIArH AGCOMOT OYpHEK TESTHK

BEKTODH E BN auHgaafivna. M OmAECMEHET RXTHEPHA HYKTACH
Gfacun. M uygrasn P aygra OGuign Ty TALITHPRG . BEKTODHH Xu=
cia Kuaadmus, M aygranasr afcoaoT Te3AnTH ;u;}{:, uncind
TEIIHTH ;;-:; }(F Bd K{4HPMA TE3MHru ;.rr,= Iu:,}(; opuiyaa-
Aapaan anwugaanand. Jlecuu ;='ﬁ;+1_r: GyaranH yayH

@K =K b 0 X F = () K1
By renraninay sKyAMiary Keand 4nkaid,

P gl (7.2y

Wynnaft xuan6, recmwyein Vxaap ampodudare gfagnusa
yapakamagpun KVmum afsqnmu onnd $yu ampopudazy ORED
GAAOHME XOPAKAMEE KeAmupu a0, 0y aleoqmm Xapasampine
fypiar mezaux eexmopn Rucinf 2 Eywapua xapaxomdaii
Gyprar MEIAUK SERMOPAGPUNENE IEONEMPUR RUFUNCECEIQ MEHZ.
Yuywman, mucw Oap sygrana kecnwyedy 2 T4 §iaap arpoheia

- —

W, g, ., ., w, Gypuac TEIAusAap Guaad afinadmMa XapAKAT KHICA,
abcomoT Oypuak Te3AHK BEKTOPH YAAPHHNC ARTHILAHCHPA TEHC
ﬂ?-!H.ELH:

o -+ -

e ey

20- macaas. Cynsuft fjasow (Ep mapkasan Guaan Supra ,Ky3-
FATMAC™ KOALYSAAPra HUCOATAH WArAPHAAMA XADAKAT KHAYBYH KD=
OpOHHATANED CcHCTeMacHra mwcbatan) ©=7.8 Ku/C T€3AHK Gwnian
EpsuAar afasadm A¥naamnweaa Ep arpodmna aospapnfl opOnTa
Gyaaad anaamann (7 3-pacu). Ep pasaycu R =B370 kM, oplura
Ganaunanry H =230 ku, OpPOHTE TEeKUCAHrH SKBATOP TEHHCIHCH
EHaan §=51" Gypuax Tawkwa stenw pel, Afanowwnsr Epra
pHcGaTan OYypuUAK TEIJAMCH TOOWACHH,

Eaum, Cynwnf fjagowsanr o Tesads Gusan xapaxata adce-
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T T Y

o

. a0T xapakar, Ep Owaan Gupra-

- ¥xe aTpoduas afaaEnmazers Oyp-

: E: pexropu Epnuur SN afinannm

- aMEaard afnamAame kUwdpua xa-
paxar, Epra udcGatar xapakaTh
Hucoufl xapakaraas ulopar ael
‘Kapafmus, ¥ xoana kiuwpua xa-
E;;ma:r Gypuax Teanurn Epaunr ¥s

HAE Teaankaad nGopat:

2 =1

24 . 3600 -

=727 - 107" ¢, (1)

w..:lll'ﬁn

Hku GiAnad Aiuanras.

~ Hyanowmwmr sbeomor Teaau-
rA =0+ H)ra tenr. Byu-
AW A6COMOT XAPAKET GYpPuAK TEIAMrMHH GHHKAANMMS:

o —F =]
R—LH-HB'[E]{} B &

Hyazowkawr LL opbuta Texucanrn W W sksatop resxucaury Gu-
nan @ Gypuak TAWKWA 9TraMu yuys abcoawTt xapakar Oypuak

TeIRNTH BEKTODH o SN ¥k Guase my B Oypuak XOCHA KHJanM.
(7.2) tfopwyaara gypa

T.d= pacwd,

B =

— -
oo, - W,

Bynaian dofossannd, sungaairan o, m:'neumpnnpr.g MOC KETYEBHH
OABC napanaenol paMM KYpPaMHa (® —napajAeaorpaMM AHAroHa-
A, @, — YHEHT GHD TOMOHW GYAHUIE Kepai).

OABC napanaeacrpamvunsr O8 Tomonu ;.-: nu  uhosanafian,
Kocunycaap Teopemacura xipa OBC yubypuaknan OH =, HH
AuHKaafMua:

mr—],l"'m:-i-u'—ﬂmtmmsﬂ-
o [} L ’_E-uuvfnstl_ s =l
'/“ﬂ+(ﬁ+y e =118,75. 107 ™.

B B4 W, BEKTOPAAPHHHT SKBATOD TEKHCAHCHAACH NPOCKUHAAA[H-
HHHF TEHTAHCH PEcMI&H KYpHHAS Typubos:

-
w08 (90° — )= u, cos (w,, WW).
By Tewramwnam w, BeKTOPHHMHI SKBETOP TEKMCAWIH OWABH TAUIs
KHA Kuaran Gypyarunm asngaafmus:

cos (@, W) =22"% L0 8074, (o, WW)= 36°

L

106


http://www.pdffactory.com

28- §. ¥ucmuunr mapaiten Yaap arpodugary
afiaanMi XapakaTiapHul KfmHn

HKucu Oxyz cacremara wncBatan Oz §x arpobuia o, Gypuak
TegAnk Omasn afliahuma Xapakatis Gyacem (7.4-paem). dxyz cHe-
Temd 5CA WY BEKTHHHT §3His x¥sraivac O,x,¥,2, cuCcTeMara Hac-

gatgn Oz ¥KKa napaqaaea Giaran Oz, Fx Wia w, Gypuak
reaxnux Gunan aflaancun. ¥ %0128 mouacw WxTHEPHA M myyracu-
HHHI TE3AACH TEAAHKAEPHH KVWHIN TeOPeMACHrE Kipa Kyduia-
THYA BEHMKADHS LN

s -+ —

V=1, 4+ T

Byuna nyKranper kiuspua ea nucGuil tesaucnapn Oz, pa Oz
FRAIPHTA NePneHAKYARP TeruCAsKLa Erraud y4yH YHHED 80C0-
MOT TE3AMrH XaM My TeKucaHwna Etaan. M — mucMuHnr HXTHE-
pHfl HYKTACHAMP, ACMAK, MHCMEAHT Xamma nykrarapn 0.2, VgKa
nepnesauiy nap 6¥aran O,x,Y, TEKHCAHKKA OAPANAEN TEKHCAWE-
A4paa Xapakaraddain, ALHH GY X0AAA JNCMARHT aGCOANT xapa-
KATH TEKHC MAPANJEN XEPAKATIE KEATHPHAAAH. JKucMBHHr Tekuc
Napanfes XapakaruHW Te3AHKIED OHWA waprkaaufsd JTysuw an)a-
aAm ol Yxu aTpodman afsanua xapakar 1eh KApAM MYMKHH
san. ymaaf guanl, KVAKACAH MACAASHH XA KHAHI afJ@nnw
OHHF VTKMHHHT XOAATHHH AHHKAEW BA WY OHWA VK arpomaard
aGconT XxapakaTHunr ownilt Gypuyak TesNHTHEH HWHASWTE Ked-
ripuaaLn. Afaans oHHA FRHHUHD XoaaTn aabaTrd Ky4HpMa Ba
auchaft  xapakatiapuuir afaannm Afwaamwara Goraex. Bymia
KyiiEaarn yu xoa OFanlnn  MyMEHE!

1) m_: |4 ;: pekTopaapu Gup xua Afmaanmra 3ra, ALuM K4aup-
ME BE HHCOWH XapauariapuHir adJasnil AYReARMAARH Gup Xua;

“.

4
TR ':.-j ,-" e

D arm Y

7, | /o ¥

il

74- pacw,
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2) w, pa w, BEKTOPJAPH KaPama- KAPWH TOMOHTE AYnanraw GF-
Aub, MUKLOPAADH TEHr SMac;

3l w, BA @, MHELIOPNEPH TeNT BE AHTHMAPAAAEA iifnaaran xon.

Xap yuana X0AHH BAOXHAA. AN0XHAA KTPuB dHKAMHM3,

1. flapasaes Jxaap ampoguda Gup xua RyHoAnwdazn ad-
AGHMO XTPRECMLGORE FfTum

Kijuupua sa HucOuil xapaxkaTaap woc papiwaa 42, Ba Oz §K-
. JAPHIHC MYCOAT YHHASH KAPSIAHNA COAT CTPRAKBCH AAASHHUIHTA
. Teckapu Afmasminiary afasEMa  XapakaTazpmad HGopar Bfacuw,
Afnawmn ouuf YKu PL gunr 02, Gew Oz Yynapra napannen
Ofanwuy pagnan; WYHAEE yayd P AvEra xoaatuny Tonuw kndos,

Hincuan Ox,y, TEERCIHKED NAPAANE] TEXHCAHK FTRAIMW HA=
CTHACKAA YHOA XocHa GFArad Tewuc wawann S, Gy Teruc ik
- Guaan Oz pa (42, THASPHMHC KECHIHAWT HYKTAJEDH MDC DaBHILEA
A Ba B o¥acun (7.4-pacu). ¥V xonna A pa 8 nykraaapiunr tede

JAHUTH
v, =, AB, {7.3)
Ty=u, - AR (7.4)

——
A

—
TeWr v aap Gnaan anukaannG, U, B Uy BEKTOPAAP ¥3ppo mapans-

AEN, KAPaMA- Kapioy ToMonra AYusaray. Teaankiap oHWH MEDKA-
aHAM AUMKAALT Koudacura kips, Oy xoaza P Hygra AB xecua
Gy an -E; HA _-'a BEETORAAD Yuaapuuu TyTamTapysud OO tirpu
YHSHEHAHE KecHUWm HyrTacuia Gyaagu. AGcoqorT Xapakat oudi

Gypusk TE3IANTHHH ® necax,
et BA, Tp=ui - FB

Ppuaay Gaand, Byaspan (7.3) pa (7.4) ra g§auus:

w:Pd=w, - AB, (7.5)
W+ PHmw, - AB. (7.6)
(7.5) sa (7.6) wmponasapun xaama-xaa Gyacax,
PA ™ (7.7)
P [

EeanG ungann. (7.7} gan P dykra XOA3TH SHHEABHALH.
(7.5) Ba (7.6) an xasua-X8A KYWAAARK:

w(PA 4 PB)= (v, +u,) AB
. gkm

L + L, {T.B]

- (7.8) anm #6comOT XaPAKATHWHT OWWA BYDHAK TEIAMCH AHHKIA-
-Haau,

; Ulysnas guaub, napasies fyaap ampoguda sncununz Oup
X (APNGARMGaE aAfACHMG XOPaAKamMAGPU Ky $KAApIa napais

17
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ga oaamu (7.7) mentins Ooaan GREEAGKYILE QG-
::m ofimxg m,mpiudar _gﬂ ORUE GRAGHME XAPAKAMAGH H60-
pam; Oy alcoi0m xapaxamuunz ouwl Gypiak meiauet xyunp-
MG 60 AuCONE XGPARGMAGD GVpiax MESANKAQPUNUNZ apRigiMe
mere QEFUROUCHEE MEHE. _
Argp mHucw n va napaaren Yxaap arpodmaa Gup TOMOWTE

AYHBATAN Gy By, - - o W, Oypuak Tearwkaap Guaaw aflagiya xa-
pagaria Gyrca, a6COMOT apakaTHiur onuA GypuaK Tesnury yaap:
Hunr AuruEancera Tenr Gy nsiu:

o=y -y e

2, Bypuarx meiAuxaapu Muxdop xuxamdaw mewe GYawan,
KapaMa- KAl mOoRoH2E @PRadead GRIGRMD  XHpanan qopre
gpuitius, ACwewnnnr muctuh xapaxath Oz fxhner myefar yinaan
KAPACSRMA CONT CTPEIkAcH BRAAHHINN OyAHI0, KYNHPMAE XEpaxar
aca Oz, Yuumur MycBAT Yuunad KAPSraHmd CoaT CTPEARECH XB-
paxaTiira TECKAPH AYHa Wmna xawaa w, > o, Gfacwn (7.9- pacu).

By Xoang XaM ABRAATH 1- XOARATH CHEFADH MYADA3RN8D 1ODH=
THE, MruCHRGRE aficoamm Zapaxamd P aygmadasr §myevi PO
aieanEu ONEL Py ampogudaiy ORGR alisansen  Kapardamked
gliopam Opauwidsi, 6y oKLl ad.lanua gapaxam GYPLar medil-
2 Kyeupia ea Wuelut xupaxamaap Oypeax MELTUKAGPRRURE
garefpaux OuFUACRCUED MENZANILME, ABHE 0= o, — 0, SKIHIH-
CHHH ZeGom KEALM MYMKOH, alioniti oMWE URUMENE XoRomn
{7) menzaux Ouick anuxiannt, P eygma AB Opoaukda amac,
OaANT Kaficy Sopoxamiike Oyprak mesaueid Kamia O0yace, iy
mosonde AB wecun mamxapacdda scofcamads, Adcoant xapa-
KOTHHEF Oypuyak Tesaurd, Oepuaran aftagamm ¥uaapura mapatten
panmu g, GYPUSK TEINHUTH KATTA GYaram XapakaTHaur Oypusk Tea-
JANrA BEKTOPHTA MOC fifaatain.

xff//ﬁ w

ﬂi
i §

N
ﬁ‘-&
R el e

3 j‘_j

{? %

i.0= pacw,
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3. Byprak wearuwaapi
_MILK Merxamdins  mens,
BPRAALMAGLE  RapRLsEL,
KGpaMa - Kapua  MoNONZa

CAGCOAOT XAPAWATIHE  AHHIK
SAa YUHYH S TeRHC mAaxa1a-
i pxrudpnf M onygTamddr
 TeAHrENe AnugadRuny (7.6-
pacu ). Teaguwrapui g§ wHw

e
Teopeuacura K¥pa o, =2,

T, KYUNpME TEIAHK MHK-~
AOpH
v,=M8 . w, (7.9)

Tenraus Giaan adugasnus, S Tekuc maxax TexkucaHruiza MEB ra

nepnesankyasp AYaanran, ;:', HHCOHA TE3AHK MHERORH
V= MA - », (7.10)

-
ra TeHr Ba T, | MA.
g -

E:I-v,-}—n,. TERTAHKKA Kypa KypHarag MKL yuGypuax Gnaan
BMA yubypuak Yxmamaup; uyakn KL 1 8M, KM | MA ea

MKL=BMA. (7.9), (T10) wdomanapoy xamna MKL ma BMA
yubyplukAapHiNe YXWAWANraen avTHGOpra oArG, Ky#uaardHs
XOCHA KHAZMHB!

o o, o
— i om —L -ll..

A BM HA

T T e e e i

_ ,,

Bynaoau
T=u,- A8, (7.11)

3l MEL B3 BMA {xwaw yySypuanaapeysr HEKHTAASH TOMOHAADH
- MOC paeHIlAd §3ap0 nepnensnkyanp Gfarann yiyn AB pa ML

- =¥

. Tomosadps xam ¥aapo nepnenzaxkyampaup. lemaw. v aGCOM0OT
 Te3ank pexropn AR kecwara nepnennmkyasp. M —rexuc wawa-
. HUAT WXTHEPHA HYKTACH GPATSHIASH OY Waka Gapua myKTAARpH=
 HHHr afcomor Teatnkaapi AS ra nepnesmsukyanp sa MugAOpaa-
PH Faapo Tenr. demak, § wechwuudr, ¥a AapdatHaa mucMauur
~ afcomor XAPAKATH HATAPHAAMA XAPAKATLAN MGOpAT SHaH.

Mapaades fraap ampodieds gapaMa-gapun AVHaAzmda 0P
- XU Gypuax medaur Oyann codpp Gfayeun wexn afaauaa Xds
Pakam xeygm abaasaie ded xos amadadi; (7.11) Tenrang Gu-

s el -#. rl_..l.'

-
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ioF= pacw,

" AW SHWKASHYBMN U MHKIOp 33 Y@t allacrudt MOMERmL
Aepuaaan. Llynaaf guanb, sydr 0RAaUHL HATAPHAAMA XaparaT=
ra swenBAaeHT GYaWS, Oyedafl yapaxamdaza Neuesm HyKmacu
Hug2 mezauin Noydnt oiAGHUNE HOMERTINZE WEH2.

91.macasa. 20- wacanana Cywweit Afanom aonpasyn  opouta
Oy fiaal IKBATOP TEKWCAWIHAR XapaKaTAdHALH ned oamb, y rapl-
aaW wapkka Tomon (7.7-pacu, @) BA lApKNAH Fapira TOMOH
[7.7- pacw, 0) yuaérran Xoaaap yay'H Cywunit #ifanomwnnnr Epra
wuchatan GYPIAK TEAHTH AHHIKIAHCHH.

Eumm. Ep rap6aad wapika kapaG ¥a ¥ atpofmuaa ﬂﬂmﬂ'
oi; GyHAE KyqupMa Xapakar Oypusx Teladrs RS e L

-5 =1
adconot XApakaT Dypydk TeamHrH m = Rir = 115,18 17" ¢

sgauanra 20- macasanan Busra adu.

Arap Cynnnft Afanom PAPGIAH  1IADKKA Kapal 3IKRATOP TE-
KHCJANCHAA XapAKATASHCH, -a:. @ Ba uwy OHAaH Gupra m, BeKTOp-
AapunHEr #YsaamwAapn  GuUp Xna Gyasan By xoana OGup xud

Aenasnwasry Fyaap arpodmaarn aliasya XApaKATAIPHH K ¥ IL M-
sn yocua guandran (7.8) jopuyranaq o aanaHaMna:

=, | W

By Tenraukidd o, =o —w,= 110,91 - 107° ¢~ xocun 6iasna.
CywsiR ffA10M SKBATOP TEKUCARIHAA WAPKAIH papfira xapad

yuca, 26COAIOT XapakaT GYpHak Te3AHK BEKTOpH @ Guaan Huchnit
—
xapaxar Oypuax Te3AdrH BEKTOpH W, uifuupua xapaxar Oypuak

TEIAWK BEKTOpH n-:: ra kapama- Kapmu Afnaanann.

Gy xoaza wyudpma na nucOuR XapakaTaap Kapama- Kapum
fjuatnuiia GYarany yayn aSconior Xapakat GypuaK Teanurd Kyfu-
Naruya aHHKABHILHI

Ay, — m..

Bynagn o, =0 4 w, =125,45 . 107" ¢ Keaud HHKIAN.
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CTATHKA
VIl 606. CTATUKA ACOCIIAPH

29-§. Crarpxkanmnr acocuft Tymynyaadpu

CraTukanunr acockf Tywysuasapuaay OumpH wywauwp Mexa-
Aucada Rkl i YHdar Opmity FCRCMAGR Y3ApG MasiPUERLEE
- Murdopai Vavosuri Getzumeoaen Kammainn xyd dediaadu. Kyy-
HWHT JKHCMIA TEBCHPH KVYHuN? AfNaemnn, waxdopu e igyi-
AUl wyymock GUASH aHuKAaMBAH. THHY AONETLY TYPras Speis
WHCM KyY TALCHPHOA OArAH XAPaKATHHWHT AFHAIMWN KYHHHHT
- Aynaanmusn Gearpaafian, Kystwere MUgIOpHASA SENKARMAS ¥ HH
C KYu Gupanrs yayn kafya KHAsHran Gupop KATTATHK OHAAH Tak-
- gocadsaad, Kyd MHCMHHHF KAACH HYKTacHura Tancup srea, wy
HYKTa KywHuHr K¥Anauw ayxracd Gfnann.

Il yunah gmand, xyq sexrop xkartraaug GFamG, YHHMAr Yayuoau-
Tit SHAMALE MABAYM MBCWTADEA KYYHHHTG MHKIODHHH, (TPEIKAHHHT

A¥maruwy sca kyswunr fifsarmnnns wpogaaafian aa F= AL peg-
TOp OPKAAH TacEUpAnHAnH. Hye sexmopn 0PIued yMEAILAZAX
Cmyepn wusiy (GO} kytsitR: mascup wuaury cengandn (8.1-
. pacu). Kyu, onaras, sotun aimdbecunarn Gow xapdiap Ouasn
- OearnazHaLH.

=g =g e
HKucura Gup weva F,, Fy, .-.; F, Eyanap tawcep srca, 0Y
KYS18p TYNAGME Kyvaap cucmemaci aehnaafun pa (£ Far o ifg)
TAP3HAA DEArHAZHAAH,

 (Fp Fhy ooy Fy) 88 (Q), Qa0 Q) kyunap cucremarapi-.)
HHHC Xap Gapr OxHCMra OHp XHA TARCHD W§pcarTca, yaap yar
FKsLdaAEHM Kywaap cucmenaci agfivaagd. Kyunsp cucrr
HHHr ¥33p0 IRsHBAASHTAHCHHE Ky Axna-

i KTpHuHmaa €33mMn3;

T

': B — = = = o
E {FL- w oeen Ful @ (0 Gpov e Q)
. Aeap wywaap cucmemacw Gumma
kywza skensaienm O9aca, Gy gyt ¢
PRAZAK KYLAQH CUCTIENTCTHUNE

 MABCup amencn déamwaaou, M

8.4~ pacu.
13
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(7., Fz. . nip F,(WE dfaca, R — Tesr TALCHD STYBHW, E:,

=

Fa oo £, 508 TEHT TALCHD STYSYHHANT MaOUKULA FWMPSLLAL-
pudup.

Bepop Ky9A8p CHCTEMSCH TARCHpHIIA MHCM ThHY XoaaTaa Typ-
ca Sxp yHuur CAPYE HYKTRNEDH Varapmac 88 OHP XHA Te3aMk Ou-
JaH XAPAKATAAHCE, DYHLAN KYYAap cHCTEMACH MYE0IAHAMATLIAN
EKH HOIZQ SKOUSTAEMM KYEAQP CaCmemack elndaln Xasuaa Ky k-
AATH KYPHHHmMAS S3anNanH:

t}tu F-:: v ou g F.] w0,

M}'BDEHHHTAEWI‘IH KY4aap CHCTEMACHHH TAMKHA STYBYH KYHS-
Aapadd GHPH KOATAH TALKHA ITYBTHIAPHHK M )YH0IGHANLI00%E
xwe GFaamy,

Bup seva mMacMAaH TEWKHI TONFAH CHCTEMEFA TOBCHD STVHEYH
KYYABPHH UUKE BA MOUMKL KYEAapia aWpaTHn MyMKuH, Cucane-
MM FRAMKHA SMYSEE NCUCMAGPRONE V3P0 maRcap KYeAapi
muxn gywanp defuaadie. Cucmenazn mabcup SRVENE KYLAGD MY
cicmesna mapiafuza gxoprafduzan weuacyaap opiaan giinszan
Gfaca, yAap mowsn kyssap dednradu,

CraTHiams BCOCAH MKKH XHA MACAAR XA KuAHnaAd. Kyuaap
CHCTEMACHHA COMLAA XOArE KeATHPMUL cmamiirasine Gpunic aco-
citit wacacacudas WGopar. HUCMHMIr KYY/Jap CHOTEMACH TAbCHs
DHAAN MYBOSAHAT WAPTAAPHEA AUWKAAND 903 CMAMUKORIENE K-
KuRL Qcocdit Macasacuoup.

30- §. CraTuka agcHOMANapK

Craruga GHp HENa AKCHOMANAPra SCOCAAHTAN,

l-ageuoMa (HEKA KyTHRAC MYBO3BHATH XaKHOACH ARCHOVA)
HCWCH  BEAE Kyt Myacsanamds O suuE yiys Oy
EY4AGP Muakdop dcuxamdan mesz, Oup myrpa susey Oviiad
#ﬂpa].m-fmpmu iYuaezan 0Psumu 3apyp ae emapandep |(8.2-
pacu).

Doawcuoma (MyROSAHATABLIYRYH KYYA4pHM KT i &kn aftn-
PHW XAKHIATH BECHOMA); MWHcM2O KYduA2an Kyisap cucmenda-
CHRA MYOOIANAMARMEAR KVLAGP CUCMENACURYE KDL EXN YN~
dan afnpuw CUAaN XoCHA Kuaunzan cucmend Oeputean Kytaap

CUCmeMAcUea sroneascam GPaade, Ma-

- e -
F canam, (Fy, Fy ..., ) — depuaran

Kyunap CHCTEMACH, {@:. f};, iy Eiﬂ
CHCTEME 5CA MYBOANHATIAWCAH KyuJap

cuctemacn G¥acuu. ¥ xoana {'_?“,. Py,

-l-i-é.'

B.2- pacu.
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AL -"}ﬂ:‘ llit;r F‘:i L] JE:.. a:- Eé':-,-.-. |

_ BupuHud BA HEKHOYM SKCHOMANAH Kyfdnaaru BETHHA Keaud
- MHEALH,
- l-matume Hyuaunz wundop oo AVROALMHUME IZEOMEpHal

- PAuHUH2 Mascup wRanry OPRAal scncanun Golka wyxmaeuia
CEVRAPREL OHAQN KYEREHZ NCHCALZE MaTCupi Yarapsmaidi.

Hetom, HuCMHHNT GHPOp A HYKTACHTE F k¥4 K¥finaran Gya-

- ond (8.3- pacu). Mwcwpa oannran By F KyUHHHT TABOUP upan-

FHAA érypud £ mykrara wysasn {.FE., f_-"g] u;msauamamrau Ky4-
AOp CHCTEMACHHH KYAMH3KH, Oy CHCTeManwH TAIKHA KHAYBYH F,
83 Fy yUASPHRHT MUKAOPAAPH £ KYHHHAPD MBKIOPATE TEHT, Tdb-

g CHP YMSHEAAPH 508 F KYYHHHT TALCHD YM3AFR GNAAK yMYMHR 6fa-

cHH. ¥ xoana 2- akcromara acocas: -ﬁ'w{?, F, _JE‘,). Bupnuuu

= =
ercHomara k¥pa F omaa Fy, Kyuasp MYBOIRHATAGIMITAH KYMAAD CHE-
TeMacnhl TAMKHA KHAaad. ¥aapam tawaal wbopamuss. Hardxasa

WHUCMPD TABCHP 3TYBYH GHTTA, n’_‘rln::.rqra skenpaaedt G¥arad sa 8

. uykrard g¥fimaren &) xkyy goaaan. Hatimke ncSoraapmsd.

3rakcuoMma (Ky4aap UAPAAJENCrPAMH  XSKHIATH SKCHOMA):

- WHCKEENE OMPOP RyxmAacuza KYARAzax ea Oup MYFpu sRINAOL

Emmafduzan GRKL KYIHIKE MEHE MABCUp SMysincn, wmuxdop &a
EVRQM HeUEmOan wY EYLAAp2a KYPILAZAH NIPAALEA0Z0AM M-
HUNZ KYSAGP KiGuaean wygmadan  Jmyets duazonaan Owaaw
ufodn sanady (8.4- pacw).

SaemenTap fusiKa KYPCHAAH MaBAYM GfAran Oy Kouga KY@u-
METH TEOMETPHK TENraAuk Guaan wiona sTunaim:

R=F +F, (8.1) 7

F, o F, Kyuaap AYHANHIWAADH OpacHmark 6Ypuaknu & Guaai Gea-

. FHJACAK, TEHT TABCHP STYHUYMHMHT MOAYAMHH KOCHHMYCAZP Teope-
~ MacHra 4coCaH TONHWHMHAS MYMEHH:

R=V Fi+i+2F Ftosa (8.2)

|

t.d- pacu, 8.4- pacu.
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4-apkcuoma (TARCHP B AKC
TALCHP XAKHOATH asCHOMdA): sap
Kanoed moscepea yh2a mMeH: da
fup mirpu tuaug G9isab yapa-
M-k MOMORZE BVNGA20H SKC
mascup wo¢ keagow. By epaa
WYHH TALKHAARD YTHIL KepPaKKw,
YMyMan oJrannd, TABCHD DA AKC
TABIHPHA  GeAPHJ0BYH  Ky4aap
Golga- GomKa  #HcMnapra  x9-
fAuaray GRACZEK YUYH yAap Mypo-
JdHATIAMIAH KYYAap CHCTEMACHIHN
TAWKRA KHAMEADm,

2-waruwa, Myscsguamdezy NcucwRuRz wxXMUEPRA  neit
wyNmocn fup- Gupuza 931po menz sa wapana- gapwmy GINGAZAR
HEKE kYt Ouaan mascup gireel, 6y KWEAG) HysoIAHIMALULIGH
CHCMERARE muburi s gitagdu. Xagnkatan, 4- axCHOMara 4COCEH
WHCM HXTHEDHA MKKH WYKTACH OpacHAArd TALOWDP KY4JIap $3apo
Tedr GFanb, wapama- kapuin fiynaaran GPasnu. |- skcsomars aca-
CdH 3CA, MHCM MYBOSOHATAE Ofaradm yuyu Oy kyssap Mypo3sa-
HATJAAWran G6Franu.

S-vartnwma. Mucwnunz wysosanams gawam MmawKy Kweiap
Ouaanzura Getenianade. KAKRKATAN, MYBOS2HATH TEXIUMPHAAET.
TaH AHCM HYKTanapy ODACHAArH Yaapo TARCHD KYWIAD [MUKH K-
nap) 2- waramara acocas MYBOSAHATABIIYEYH KYYAAD CHCTEMACH-
HH TAWKMA KaAdaW, 2- accnovara acocan OY CHCIEManH Tymupud
ROARHPUIL MymeHd, ¥ X0a4a mucMra TABCHP KAAYBYH TAWKH
KYUMdprise Koaams.

d-vatuma. Hup mexucaunda Emyswi napatiea Gv.Auazan
VRMa KW V3200 MYSDIAHMNAGUED, YATPHINE MADCRE YUK 10~
pu Gup wygmada xeciuadn.

Hetom. A;, A3, A; wykrasapra K¥hnaras ?.- -ﬁn- :":a Kyuiap
GRp TeKACAuxua wofAaiiuG, YIAPHHHT TAECHP YHINKARPH Faapo
napassen 6yamaceu (8 5- pacm) sa

E.5 pacwu.

(F)), Fan )20 (8.3)

mapr GawapHACKH. BY y9Ta Ky4HHHT TALCHD SM3HKASDH GHTTE

HYKTANA kecuuMmMHK BCHoTaahsus, Fy Ba £, wysaap Oup rexuc-
ARKAArN nepaanen G¥amarad kyudsp GUATAHHLAN, VAADHEHT Tab-
CHP UHSHKAADUHH A4BOM sTTHpear, aabaTra JHpop HYKTELA Keiw-

LA Gy wecumum Hyxract O GyAcHu. l-manwxara Gunoan F,
8a F, kydaapuu A, sa A, wyxranapzan O mykrara wfunpud,
KYUJAap napanfeacrpamn akcuomacura k¥pa K§uwcax, {E,, .E,} w
@ ﬁ.., xocea G¥aaam, ¥ xoans \8.3) mpoaa
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I:El_lr_n Fﬂ} w0

'_ K¥punnmay ananm. Eynaa ﬁ,h, Kyu O uygrara ghfinarasw yuyd

- 1-akcuouara kypa Fy KVUHHEHT TabCHp uH3HPH XaMm anGarra O
. HyHTageH Frawd wapr. Jewax, Gepuarad yqaTa KYAHHHT TaBCHD
guanaapu Gutta O wygrafa Kecnwann, By 4-maTuwa ye xve-
HURE MYBOIANAMN XAKUGAZL Meopena Ae0 aTaAdLN.

31-§. Boraasmuaap. Bornawnm Typaspu
BA PeaKuna Ky'uaph

Auckrune daspdasn xaparami upop GURaigmde wertan-
] -uﬂj;ﬂﬁj,m, y Ooraqummdaey Srxa spren Gfauazan Jcwem dlefiti-
Aaou.

Napaxamus vegrodit calfal doraanumm deficaadn,

BOrAQuEmHNRE FNeusa KPpoamadnzan Mexanny mascupunil
podaaoein Kyiza Ooradrdn peakyun Ky deitwaadi. Boraa-
HHI #HCM Xapawarara gafcwn A¥HDANMAA TYCKHHAWK KHHACE, pe-

AKIHA KY49H Wy AVHETHIIrS Teckapn TOMOH AVHaaram OFmaaM.
3 CTATHKAHHHP KOHYH Ba KOWI4)apd SCCCAH SPEHH HHCM VUyH

Gepnaaan. Boraannmwaard xucMea GV KOHYH- KOHAAAED K§AaaHH-
. AHINHAAH ABRAJ, ¥ IPKHH KHCM KYPHHHUWNCA KEATHPHAMWK Ke-
park. Byuaa gyfngarn Gorganum arcuosacidan dofinaranuaanm:
GOrAQHUNONET WIHCMAE SPICUN WHCM X0 A0ZE KEAMUEUL Y9VH
YHZA MADCHP IMYSEN KYLAAP gamopuza (OFIQNLW PEAKKNRA KY-
wnsd KYwed pauw Rugos.

Taluaria EYnAHYa GOFIRHHIIAATH SKACMAAPCA AYY KEAAMHI,
Yaapuu spksai xoara geatmpulwad GoFAaHHI TYpHra kapas, pe-
aKUMA KY9J8PH xaBAad AYHAArauusM aspaajad kypcara Owamwm
MV MM AXAMHATTA Sra. BorasHnmaisp KarTi B SJ3CTHE sUcMaap
. pocHTackan K§fuaras 6yamin Mysmkad, [lyaapasn adpus Goraa-
. HHw TYPAApHHN BA Oy COFJAHMIIAA DRAKWHA KYydaapH Keugah
. fiiuaaTapuaniiy OHAGH TAHHWAMHS.

g 1. M ues cwanuy cHprhEar A wykracara Tasaran 6facun |8.6-
~ pacu). By xoana CHPT, MHCMHWAT CHpPTra §TEaldiral HOPMAad
~ Gyfuua xapakaTaen wexsarapu caGaGap, peakuua kyun A ByKTE-
. a8 CHpTTA FTKA3MATEH HOpMAJ Gifinda AVHAZANAH BA HOpHAR pe-

| axuuf Kytu pelnans, N , Kabu Bearmaanain. Arap CHAAHK CHPT

. PPHWAR KHCM CHAINK TEKHMCAHKKE OHp RyKTana Tannran Gace,
PeEKUMA KYUH WY TeKHCAHKKA Tasu HYKTACHAA ¥TKASHAPAH nep-
menLiikyasp 6¥faad A¥iaaadu,

) 2, Arap mmcM Tasurad cHpr ramap-Gyzup Gfaca (8.7- pacum),
'EA HOPME] PeAKums KY4HISH TAWKAPH CHpTra A HYKTama yTea-

~ amaran ypunsa GYfinua fAfnaarad peaKuMs Kyuwmw xasm g mdi

i kipaﬂ. E_‘ peakums KydHsHHr CHpTrE PTRESMArEE ypHHMA GFfnua
116
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Forrm
8,6 pacu, B./- pacu

< :
Afuasran F_. TAIIKHI STYRYHCH HuIKaA@HRUI Kyuw  gefunanu.
WHANAHHIL kYUl ORAaH HOpMad péaxuns KydH Vsapo

an--lf'NA

TeHrankka kypa Gorannran; OyHna [ — wmsaaasum KoIHPEEL-
enmy Aefnnanu,

9. HCHEM (Gaaka) wrin 8KAR Gypuakuusr KUPPACHTa Sk Crep-
menuuur FTRUp yunra A nykrana Tesuran GVaub, mucM Ba GOF-
AAHHIL OPACHIA HIDKANAHHW GHAMaca, peakuud xyum A nmyxraga
:THETH JTRAZHArAH nepuenmMKyAAp Gifuua Aiuasamm (8.4- pacu,

4. HKHCM  Sa8CTHR EHCMAAD (Mn, 3amwup B4 X, K.) Opkain
Boraasran Gfaca (8.9- pacw), GoPAEHHW peakuda KyIH GOFJAHHW
S5FAna6 AYRaaann,

5. e WapHp Bochiachaa GorJanraH. Arap mECM GHpHK-
THPHAIEH HERHEMH WHCMrd Muclaran Gupop ¥ &xku HYKTA atpo-
HAR afJanHIN MyMEMA Gyacs, GyHoaR GOFAamum BLAPHID AR
Ooerannm nefnrsain.

IWaprup ¥km Kepakavaanumm Mymcun OGFaca, ¥ kYeraaysen
daprupai foraannw Ae#utasn, Kysraaysan wapuupad Goria-
HHW PeakiHA KEYUH |HADHHDHHET TARHY TERNCAHTHCa §Triaswaran

NEPOENANKYAADP GFAral Afnanann. KYacodynun wapHupin Goera-

Hitw 8.10- pacwaary kafu Tacanpaanaam.
Llaprup ¥xu GHPHETHPIATAH mucw KVaraamac G¥araq xonaa
CoFnanni Kiarasmae mapnapan Gorsanum Aefinagan, Kyaraanac

55

i

8 B- pacu. B2 pacu.,
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. nepneniuxyasp GyATaH ukxuTa V¥

B0 pacw.

mapupan  GOmMIANHIL  LUHARHIDHE
Exu chepuk  wapHup GYanmu my M-
KHH.

Linanenpur mapumpaw  (8.11-
pacu) GOPASHHIMHEAT PeAKIMHA Kyun
WADAAP ¥KNTa NEPNeHIHKYAAp Te-
KHCAUK A8 AONAAMALH, ACKHH YHUHTD
fiynaanwnun  aseangan  Kypcarud
Giamaiian. By Xoapge pesruHA Ky=
YHURHC §Iapo xaMia mapHHp Fxura

GVinea Tawkwa sryeswaepe (X, B.14- pacu.

¥,) onnnanu,

Cipepux wapmipan doraaanm (8. 12- pacw) pearunn wyqanannr
AVHaANmAEK Xaw aspaanan k¥peaTad OYasmafaw; Gy xoxaa peak-
ILHA Ky4HNHAT §3apo nepneHadkyARp G¥aran y4rta FRiara Tawm-

—_ ——

KHa sTysuumapu (X, ¥, £,) oxnsaan.
6. MueM paawcns cTepKeHb BOCHTACHAA WMAPHAPAH GOFAAHTAH
Gy acui, A ucMid GOFJIOBYH cTepmenuuur OFHPJAKCH MHCM OFHP-
AMPHTA HHCOaTAH MyAa wnuuk GVAND, cTepwens yunapuanu Gour-
HA NYKTASApNra ey xaHaall Ky TAbUHp ITMACH, ¥ BOIRCMI CWep-
Hcensy efasgn. Baspcda crepweds peaxudd kyud  Gorjamnnm

~ Oynuma Aveasand. Bynma ctepmeds ujsuaanuran G¥aca, peak-

KA KYUH WECMIaH (Tepmeds OFAaac Tamyapura (B.13- pacw, a),

&z

17
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KWCH danran Oface, crepaeds Oyinal mucura Kapad (8. 13- pacu,
) hvuaragu.

BOFAIHHIAADHIET KOATAH TYpaapH GRLaH KeAHHDOK, KOHKDeT
MACATANAD eupIlid TAHHIAMHA,

32-§. Bup nykrara K§AMATAH KyYIap CHCTEMACH

Bup mygTtara ¥ Anarau iF, F’, i :'5“] KYy9adp CHCTeMAacH

YuyH CTEATHKAHKHT ﬁlrli]]fli'l'-l!rl Bd HEKHHYH HEII:ILI'_I,H.EHPH KAHLaH Xaa
KHAHBEHWH GHARH TAHMWAMHZ. AuiKang yuyd g =4 GYAcHH, b

wn A uyktara xi#uaran £, F,. F,, £, kyusap cucremacs Sepia-
ranuda (8.14- pacm, @), aepas Oy Ky4aspHn K¥Wull, ABH4 Coala

X0ard keartupum Ouaan  wyryaaanamus, Byuusr yuyn F’. Ba
KYYA8PHH NAPAAAEAOTPAMM akcHoMacH 6§ Anua KFwnb, yaapra sk-

BipRAEHT OFaras -‘?,_E KY4HH XOCHA KHAAMWI:
;Ehﬂ - F-| + '_Fpg-
Cinrpa f-?:;, Kyn OHaan ﬁ: KY4ra napajnenorpamm xypud,

Ry 54 HH BHHKARAMAS:

== — =

- - -
R;Ig.;'-_'*q.'g‘f‘F:_—"'F'l +F!+F;

HuxosT, _R},',., GHAaH Fl HH K¥Ligmuz:

-

R-EI.E,3+E_E+F1+F!+ F:-

Arap Oup mywTara giffaaras 7 ta Kyyaap Oepuaran 6faca, oxup-
I TEACAHK KyOugard K¥puanmia €36immn:

F-Fafit. +F=3R a4

doml
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Lynpal xuant, Sup aygmaza gPiuizan Ky4aap cUCMeMACUML

Kt Hamiowacuda 0V Kyvaap Oumma Kye — MEN: mascap

SMYELUAE KEIMEPRAGP NAR!
{F'Ir Fi-l LR BT IFH}D:E

(841 ra OHEOAH, ﬁup Hygmaiad KVIUEI2O0H EVRAGP Cucmemd-
CHNEH2 MER2 MabCip IMPSCEC MGEKEL FMYSIE KV PRERE
2eomempux furundicuza menz Gyanf, y waskyp wkywaap  Ky-
fwazan sygmasa Kygiaean Gyaadu,

Bup HyKTara KYAWATAR KY90ap CHCTEMACHHH Eimumwae napaa-

nejorpasmM  yoyam YpHWTA BEKTOPAEPHM KPwHmAArH yeoypuyak
ycyawnan Xam  doflmaranmw MyMmenh, Bywedr ydyn O nygrara

Ky fuarau Fl kyupnar A yunra (8.14- pacw, 4) Fg- Ky4Hn yaura

Tenr pa napasdes Kuand xfamuz, cfnrpa 6y Kyw yun B nykrara

Fy wy4nu, suxoar, Fz KyuHuar O yunra _n':"', kyurn g¥heb, Gom-
Aaneny O pywrann F, icyusnsr [ yun Guaan TYTALITHPHIL HaTH-

sacHan & TeHr TABCHD STYBUHHN XOCHA KWiamu3, Kyumapun yu-
Gvpuak yoyaun Guaan Kymwumaa xocwa Gyaranw OABC x§nfypuak
gy xinfypeaze pefinaany, Arap Kyd kynbypuarsad Kyu Crpeaka-
sapw KeTma-ker Afwasran G¥aca, y fnuy xye xynlypeaze nedu-
Aanu.,

(8.4) ndhonann Jdexapr woopaunata YKAapHra npoeKusaaaiani:

R.=3 Fie R=SFy R=3Fu 85)
=1

faml =1

Arap Gup nygrara K¥Rnaras KysaapHusr KOOPANHATA FEALDH-
narw npoekausaapu Fy., Fy, F. sung 6§aca, Oysish kydrap cuc-

feMacH TeHr TABCHP STYBYHCHHHHT KOOPAHKATAE YXJA4PHAAMH FpO-

exunsaapn R, R, R, (8.5| dopayasasp Guian andKaaniite MyM-
KHH. ¥ XOA0d TEeHr TALCHp STYBYH MOAYJaH

Ray R+ R, +R; =

VA

- | fau] ]

popuynanan, Afnasnme sca

cos (R, ”_E' cos (R, J) o -:us{_a'i". k) m (8.7)

AfHanTHPYBIN KOCHEYCAEp OpKaau asmiaanand. Kyunw koopau-
HATA VKAapUOATH NPOCKUARJIAPHTE KYDE BHHEAALICE KYYHL QHIAN-
mux yoyaida anigidauw nefinaann, Sup sygmaza xuszan Ky
 AGp CHCIMEMACHRUNT meMz mascip amysiucuxn (8.6) ea {8.7)

DOpMYAaIAp ACOCHAA AHHKAAL YHH ARAIWMUK yeyAda aRigAaL

Aeinaasn.
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Arap Oup wyxTara KYAWATEH KYWJAD CHCTEMACH TABCHDHALMM
WucM MyBoOsssartaa Giaca, 6y Kywaapmm g¥wioax, K =0 keand

YHKANM BA AKCHHYEA, J':"-ﬂ G¥aca, CepHITAH Ky4Aap CHOTEMACH
M}'Bﬂﬂﬂ“ﬂfﬂﬂtu}’ﬂ‘l“ H]."J.a'ﬂ-lp CHCTEMACHIRA TAOKHA 3TAOH, E!,l KO-
na (8.4) aaw

e

F =0 (8.8)

£
]

i

®BANG wuKaaw, (B8] Gup wywrara gifiwaray syessp ceeremacs
MyBROIBHATHHHNT 3IQYDHA BA  cTapan mapraspasws  wdioganaian:
Gup Hyxmaza wVilrdean KyEAap cUcmeMacn Mysoianamoa 6pau-
Wl YHVR MOMKLD VRN KYEIIDHRNRT 2E0MEMPNE Rurinducl
KOgZE mEeR: OFARML 3apym éa emapandup.

.I!LI'B]J KY49a8p CHCTEMACHHHHP MYRO3AHAT KOANATHAA ﬁEpH,}lI‘HH
Kyudapra wyq s¥nbypuarnnn gypcax, v O0ALS00 Enug x¥nbyp-
yanan §HopaT G¥aann (8 13- pacu). Wywra k¥pa, Oup Aysmala
WVl aza K KYLAGp CHCMEvacy MYa0IaMaiiea GUREu VeV M -
KA Srmiyadi KyeAaPia KyPatton kg eORGypLaiRan: Enur G-
AumE 3apyp eq emaprudnp, BY Gup wygmoie kPO K-
AQQ CHCMENGCE MVBOSTHAMIE Wa PPN aeoxempm.: yeya-
da udodaranumnoup.

R={) Gjarauaa (8.6) Tenramkiau

"
-

g‘ Ff: =0,
1

ueanld unkagn; accupaa, {(8.9) ¥pawan Blaca, R=0 xeand yuya-
au. (B.9) myuocaGaraap Oup sywmaza x Wina2as Kyiaop cucine=
HACH WYSOIGHARE 3APYONR 60 eMapitt MapmaapERuNg ara.qi=
ik Weyada ugodgackumndep. BunoBapwn, Onp wysmaes i -
HAZGR EY4Aap Cucmemacn Myaosanamos O Yol YN mawxnt
FMYOUN KYEATOHUNZ T3P0 REDNENIUKVARP Yima Vxduzw npo-

M ¥
F.=0, §F =0 (8.9)
E i ﬂ H

.h.-‘-."uuul

B.15- paeu.

8.16- pacu.
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ERLNNRATPUNGHE TAep T Tarurdd APl dacxdda- 1 aoxuda pod-
2a meéne Gyammn 3opyp eax émapaudup.

_ H3ox, Tawkwa sTYBYHASPHHNHE TALCHP YHIHKABPH OHTTA HYK-
- TANA KECWINBIHTAH KVHABD CACTEMACH ROCHI YAYE KYLAQp cucme-
MACHE IeH A8y, NecHyB4YH K9P CHCTEMECH TAWKHA 3TYBYRA0-
Primia 3-8 narn |- gaTHHKAEra Kfpa TaBOWD THIMKIAPERANHT KECH I
HYKTACHrE wiunpuaca, Gup HYKTAra x¥inArain wywadp cHCremacu
xXocHa Gfaann, BunoGapun, KECHUW Y RYH KYH4A3p CHCTEMACHHN KV WA
GHp nykTara KYAMACAH Ky9Jap CACTEMACHHW K{WWWEE KCATHDH-
AHD, KECHWYBYH KYYH8p CHCTEMEUH TABLCHPHAOTH KHCMIHUT MY-
BOBANAT INSPTAGPH GHD WYHTErA KUARATAH KYUJ3p CHCIeMICHHHNT
MY#O3andaT WapraapH GuAan Dup xua Gaaam,

_ 22- Macana. Y3apo wapuupaap GHAEH GHPHKTHPHATAH CTep-
| wexntapian Kypuaran ASC yuGypuak A wykranad ¥Tyauu rnpl‘l-
SouTan ¥ atpoduaa adaasmon Mysind (8.16- pacm, a). BC cre
HEHTa OFHPAHTH P Gyaran E we magkavaanrad; Oynsa AB = 4

Al 1 BC, BAC =2a. Crepmenaap OFHDIHK IADHHR XHCOOra oAMaf,
CHCTEMANKKT uygga:nn‘r xoaatena AD Ouaaw AE sepruxan opa-

cunarn Oypuax DAE =§ 1e6 oanf, wy xoaar yuya A8 sa AC
CTr%meuﬂapnaru 7 PHEHILAAD AHHEAGHEHH
unw, HC crepseds MyBD3ANATRHN TeRwmpamuns. Yanur £

HYKTACHMABCH IOKHHHT OFHPIHEM = CYUHN DACMAA TACEBHpPAAAMHE:
BC crepmenra K¥dnaran A pa AC GOFABHHIMAADHWHT TABCH-
punit Tpp T peasuua RyuaapH Guian aAMAlITHPAMEI.

e kyy AE nmeprukaa Gangn GAp TYEPH UH3HKED ETrann VuyH

g _?':M. KVUAADRIHHT TABCHD Yu3ukaapn A HYKTaNA KecHina-
W, AbHe BC CcTepienh HECHWYBYN KYYA3P CHCTEMACH TALCHPR-
nad syeoaasatis G¥aanw, Bysgafh Hy4)ap CHCTEMACHHHHP MYBO-
samnT wapTarz K§pa B, T, T,r kyusapra gypuaran kyy wjo-
Gypuark {yalypuaru) éndy 6¥aumu kepax. Kvu kfnSypuars xy-
C PHIL YHYH ux-ruépnk M uygrara wmuKzop ma AFvasmms Gyiinua
Gepnaran 3 KyaHr H¥aausz (B.16- pacwm, 6). P H}ﬂl ﬂeumpm:nm

Gown M na yuw N HYKTaN4PASH, MOC PABHWAR Tmu T,m K-
pap (AC ea AB crepwennap) ra napsanen ML pa NL TiepH um-

;ammap Yraazamns, Harmmana NL tomoun f.m Kyurw, LM ToMmO-
—

MM sca 7, Kyund whonascenn MNL Enwy xyw yudypuaars xo-
“cpa Gifaane.

MNI. yyGypuaras Mﬁr.{ =z, NML =a—§ GyArann yaye
'M.M 180° — 2=; y xoAAa cumyCAsp Teopemacwra k§pa:

Tas 2 Tae o i
&in (= — g} gln = + F) nlnilﬂﬂ‘“—ﬁu
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sin (180° —2a) = sin 2z GYammuen uTuGOpra oanb, Gy Teur-
AHKAAPADH

T _._Fnlnrﬂ—fl] _Peosin(z+ 8
A8 sin2e ° AT aak

MyHOCAGATAIPHE JOCHI KHIAMHI.
A8, AC crepikeHAspaAary sYpUKHILIED MEKAOP Xuxaraan my
CTEPMENAAPHHUAHT PEAKILUA Kyuiapura Tenr GFADAM
macada. Orupanrs P = 150 wH, cummerpun fxu BD Gya-
ran Gup muncau ABC depumannar (8.17-pacw, a) A 83 E_th_lfﬁ-

TaZAPIATH TANEU PeAKUMAAAPH anwkaancwn; a=30°, BAC =

i
=ACB=60° el ocanncan.
Eummw. ASC Qepua GHp MHHCAH GVAraHA YUYH YHUAT OFup-

AHK KyHu I3 camuetpus Vin B0 d¥iuua dymasran. C kisranys-

UH IApHHD peakmEd KyyH .. TEANY TEKHCANTHTA FTASIAATAN ME P~
nenanKkyAAp OFfuua ffsasran, A gisraamac wAPHUPHUHT pedk-

LHA Ky un J:i'; fIFHAARWMHA AHUKASMAR Y4 KYUHHET MyBO32HATS
KaRUAACH TeopeMmandd (oinsasHaMua. P sa .‘F?FE KYSAapHHNT Tab-
cHp UHEHKAApH B nygraga WecHwradd Ba fiepyd GHp TeKHCAHKAA
ETyRTH napaAasa Gjamaran yura ky4 Ea- ﬁ,:, B tancnpuin Mys
sp3anaraa Ofaramm yaye A HYKTara s¥Anaran ﬁa HYUHHHT Tah~

cup umsuea Xau B uykramag jraww xepax. Lllynian Kuaud, Ke-
CHUWYBYM KY4a8D CreTeMacu xocua GFaan, Mypoaanar WAPTATA

Kipa P, :_‘EA. :_'?'c kyasapasn MLN &nug kyu yaGypuariui Acai-
I

e
wua (8.17-pacs. 6). By kyu yuGypuarnna NML == MNL = 30°
Gfaranu yuy# y Tenr Enaw yubypuskinp. BanoSapus, Rym=R,.
LK | MN $ruascac, KN = "%— EE' ¥ xonua KLN tiepn

Gypuaran yuOypaakaaH:

"ﬂ - 2 = r— ih'._+ L =
Sor 008307 Exu NL = ——; Gynaa NE =R,
G aranwsan S

R..-l. = m = Sﬁ;ﬁ KH-

Iynzatt kuwans, R, = R, = 86,6 wH.

24 macana. Orupaurn P= 10 xH 6¥aran K wk ABC wpanra
jpHariaran B sa [} Gaokaap opkaan JTRASMATAN TPOLC EplAMMIR
KOTApUANIK MyMiHn, AB sa AC Basncma crepmensap od BE ro-

HIOUTAA TPOCCAATH SypuKMuAAp annkaawciu (8. 18- pacm). B Ba

HADKASPHHHT §AYAMAAPH, WYRHHCACK, £ GACKAATH HIIKAIAH WL
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8.17- pacwm,

B.18- pacu,

o DR i
ghTHfopra oanumacks. Kyfnaarnaap Gepuaram: ABC = DBE =
= 30°, AD=0C, AB=8C.

Eaumi. B ayktara ocnargd K OKHHAT MyBOSanaTuHe  TEKWH-

amia, A uygrira KYARAraH p KYWHM pacMaa tacanpaadsus. BE,
[} tpoccazp sa A8, CB crepwenap opkaau k¥inaran Goraa-
HHILIADHH PEAKIMA KyuAapd GHAZH 8AMAWTHPHG, YJ8pHW MOC

o T Owagn GearuAaRMH3; CTEDIKCHIBPHE
xoanpua syawaazn aeG Qapas yuaamua. Haramans Onp wyxrara
 KyAmaTaH wy4aap cHCTEMAcH Xopcwa O¥A3LN.

Koopaumara Gommun £ wyyrana oang, [lexapr KOOpAnsaTa
Yrnapuan §TKA3BMH3 Ba Oup uyyTara KVAMATaH KYH12p CHCTEMA-
ciuuir (8.9) «LfpuERUILECH MYAO3GHAT IEDTASPHHE TYIAMHI:

NF, =0:T.cos75°— T, co8 75" =0, (1
e

panuueas, Tp 7,0 7

4 EFU =0:—T,c0830" — ¥, — T cos 15° + cos 30° —
' — 7, c0815° » cos 30° = 0, {2)
EF“=1‘.:I: —P—1T,c0s15° . cos60° — T, cos 157 - cos 60° —
— T,cos60° =0 (3)

(/2] Ba (3) TeHrAaMARAPHN Ty3HuLoa ?_‘; Ba ?E apgan ¥z texnc-
ARrHra, cYErpe ¥OODANEATA VEAapHra NpoeKuHAASHALR).
(1) tenrnamanan T, = 7. weand 4nKanu.

B Gaoiaard HIKEAAHWI LTHOOPra QAHKMArEHW YuyH 7T, =
= = D gH.
(3) resraamanad T, B BHAKAAAMH
F+ Tpocosal®
Ty=—
2 gos 157 cos 60°
Wynnat guand, T, =T =— 15,6 kH; Gynaara manduit amo-

= — 15,6 xH.

123


http://www.pdffactory.com

pa AB pa CB crepwenasp K ok Tabcupuia qianamall, Gaaxu cu-
EHANMHEN KT pCaTaim.
{2) Tenraamanan g ni anukaafsna:

T, = —T,c0s30° — 27, cos [57 - ¢os30° = 17,3 «H.

Tpoce B CTEQAIEHAE PLATH afpHKHLE KY9AEpH MHKAOp MUXATIEH
yAAPHHET TETHALAMUA PRARUMA KyuadpHrd Taur OFaa0H.

33-§. Kyquunr myKvara wacGarvas MOMEHTH

Hye TahcHpHAa mucM OHPOP HyyTa arpouad aiaannura wi-
THACH, OYHAAE KYLHUNZ HHCMPE TEBUHPH Yuusr Hygmaea (Hap-
Kaxa) micoaman womenmis GuaaR Dearuadnani. Kyunnnr waicu
HygTara HucOarad MOMenTH xucofaanaanran Gjaca, my HYKTE
MO MERM MAPKA3N AeAHABLN.

Hyy kffaeizan RYSMARENE MOMERA:  Maprasizd HucOanan
padiye- aecmopi fuan KW CONMOPUHENE BERNIOEN xgeuaﬁmxnm
KYMHENZ HYEmaza | Maprasia) RUCOAMGH MOMeRmtE delit

F gyy wyiuaran A gyRTadear 0 MoMeiT Mapralura HechHaTan

paluycC-BEXTOPH :ﬁfﬁcuu (B 18- pacw). ¥ xoaas, Feyunuur a
HYKTATE HHCOATAH MOMENTHHH M, (F) GuAdH GEArnAdcaK, TaupHd-
ra OuAcan;

;o [ﬁm;b}:ﬁ {8.101

Bextop ®inafiTsa Tanpudura ACOCAH, My (F) BexTOpE Fir BHHT
wouracH GFfnua r sa E BEKTOpAapra NepunenimRKy mp AyHAITEH
HA MOMENT MApKAsnra K¥ARMLAM, m, () BEKTOP WORY/H 3ca

- i

!;g ()= ro Fesingr, F) (8.11)

TeHFAHK 480 BUHEIIHEAH.

MOMEHT mMapKasnaan F KYdHHHT TABCHP HHIHFHED TY LIHPHATAN
i OC nepneHanKyAApHN KV¢ eaxdalh
nef atal, yin 4 GRA8H (RATHAICAK,

— O —
8 19- pacuaad r - sintr, F) =g G¥a-
ranu yuys, (8.11) ufpoaa

|Big(F)l=F+d  (812)

kipunnwaa E3na80u.

Jlemar, KYEHUH? Kyymazd wice
Faman MOMERMERLKL WOOYAL K)H
surdopn’ Burtan KY® @AKOCURUKE
KPNaimMacia mend,

8,19 pacu,
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Arap ®HCMIA TELTHP BTYDYH KYYJ8p XAMMACH Gup TEKHCAMKs
Aa woftaamran BT aca, EYUHHHAr HYKTAra mucBaTal MOMEHTH Rel-

 TOPH YPHArA K Y4HUNZ HYlmaza Huclaman @azedpauk XOMeRmi-
ML KHPHTHID MYMEHI

gy (F) = +F-d, (8.13)

Gynan ¥Hr BHHT KOWASCHTa KYpa, Kyd MHCMHM MOMEHT MAPHAIN
arpoduAd COAT CTPEAKACH ARAZHHIINTA TeckapH AyHAANMAD @f-
. ABHTHDHWIEA HETHACE MycOaTt minopa, axc Xoaia manpuid wwWops
OANIHILH Kepak.

Arap KyMHBET TABCHD TH3HFH MOMEHT Mapkaswaau ¥Tca, rsa

—

F pewropaapm Gup TYFpu umdHKnA ETysun sexTOpAsp OYaadu; ¥

— - =
wonga r¥ FE=0, JleMal, nyeHun: mavcup NUsird Hosenn nap-
Kaamoan Ymca, YWidke WY MEpKase HECOGMAR MOMEXmMU HOAG
MEHE.
KoopanuaTa GOWHHK MOMeHT Mapkadwad 0aub, [lekapt Koop-

—_

AHHATE VHAGDHHHHT OHpAHK ATHAATEPYBRK BeRTORNApHEH Lt R

necak, FK}"HHHHI‘ 6y ¥xaspaars npoexunsnapu £, F, F,, kys
| K§ANATAN HYKTEWRHC KoOpawHataaaph X, ¥, = 6faca, (8.10) njpo-
AguM KyiHIgrinta €38 oJamHa:

— b —
it M
my(Fy=|* y =
F, F, F,

Gy nfioisHy WOUDAWHETZ YKApHra DPOEKUHANACAK, KYLAUAZ
HYKMaza HAcOaman MOMCHMENUNZ KOOpdusama  JKAapuiary
RpockyuAsapERE aneyaw dopaysaci yoena GYaanm:

mD‘ [F]-JrFI_ZF_ﬂ mo,{-'F:] zF,\'_ "rF#
m, (F) = xFy = yFy. (8.14)

{8.14) na mu_rq‘,ﬁ. mo;_{:":;, mujn:.E] OpKaaH ;a [ﬁ BEKTOPHEHT

HoopaukaTa FKAIPHAATH NpOSKUHANAPHE GealHASHTaR.

Kyu KyilHaral RyKTa KOOPAHNATAIAPH BA KYWHNHr KOODANHS-
T8 VKJZPHAETH NpoeKuMAsapH Gepuarap G9ACa, KVUHMHT HYKTEra
‘HECcOaTan MOMEHTH MOAYAH BE AVHINHUIAHH BHAAHTHK yCyada

mo(F) = V (o (F)? + (mp, EN+ (g, (FIs (815

126 |


http://www.pdffactory.com

-
— - Mo {F‘
ms'!m'n{ij i}— 1'.’ [
mgp ("]
SR
cos (mglF), ) = —2 v (8.16)
ma':F}
- = s n1|:| {F‘;
cos(m, (F), k) ——=
mg(F)

dopuyagasp Gudan Sumkaaw mywmuds; (8.15) ea (8.16) naru

Hp‘lF], mur{ﬁj. m, (F) (8 14) mynocaGavaspaas TONHAAAH.

34- §. KyuHHur §¥ina nucGardn MoMEHTH

Kyeniuz fupop Prod 0AuM20H LXMIEPUR HYKMAZE naciaman
MOMERIIERILNZ MAZKYP Fhoazi npoexyuRcd Kysnaue OGepuiaian

Pigre mucOaman souewme defigaacs. ﬁuyunmr 2 ¥iKxa uncha-

T3 MOMEHTHUH %, LT'"} Guaay Oearwsacax, ¥ Tabppudrs CHHOAH
= i - - —
o | F)=np, (mg\F))=mnp.(r X F) (8.17)

tpopuyaa Guaan aumKaanaii. X

(8.17) na O wykTa z KHMHT HCTAATAR HYKTACH GYAHLIM MyM-
RUHARTHER, bl KVEHENE ke RucOaman MoMeHmu O myxma
z §kHuNZ Foicd pyxmacuda osuruuze GOFAdy IMACAHTHHE HC-
GOTHAll MYMKHMH, XaRkukarad, srap £ yKaa O dan rawxapk 0,

HYKTA OJCcaH, }?.;}ru_ KifAuaras HygTanuur O, ra nucOaTaH pa-
DHYCe BEKTOPH 7y HE KY#uA8riya Canu MyMKng [ 8.20- pacu|
n=r+00
¥ x0Jaaa
X Fer X F+0,0%F,
Gynaa O-.T'..} BEKTOP 2 §Kaa Erranu yuyn ufl-,_{ixfneump z YicKka
nepnenIHKyAsp AfHearan pd Gy BeKTOp KYNadTMEHHHT T Fraard

npoexuuacH #oara tear. GumoGapwn, £, % F Gunaw £ F suar
z §ioard Npoekiuaaapn Onp xua G¥aaau.

Kyuunnr §Kxa HACGATAH MOMEHTH YUYH aBBaard Tabpudra
skauEANeHT Kyfingary Tabpudin Gepull MYMHENH: KYEHUNZ Gupop
VNG Kucoaman moMmenmu Oef, Wy Rytwanz Yixa neprerdLey-

ARP MenucAtRonie RpoexyuRcunnn: Oepuiian i Gitaan was-
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4
®

F

A
A
/ . !/
ol r.

8,90- pacu. 8.21- pacu,

EVP mEntic.oie #ECHINZAN RYEIE28 HICHRMAHR HOMERMURIEH? @8-
eefdpans Kufsami:za clme aog.

Z VEK2 NEpPNeHAHKYAAD TEKH AMKHH XY Tekueanrs (8.21- pacwu)
necak:

o (F) = my ()= + F,, - d, (8.18)

Gyega = §Kuusr wychar yauian Kaparavna £, TascHpnasru afi-
JaEHil COBT CTPEAKACH XAPAKATHCA KaApaMma-gapiis wfpanca —

smychar, akc X008 MARDHA HOpa OMRHANH.
Tawpudiian EVDAMHSKN, KYUHHHT YKKE HHCGATAR MOMEHTH CKa-
aap karTaaneanp. (8.14) uu svTebopra oacak, KYUHHHT FKKA
k%

HacOaTad  mMoMeHTH TARpuguun wdonanosun (8.17) ra wypa, F
gyunnnr Jexapr KOODAHHATE Fxaapmra nACSATAH MOMEHTASPHHH
GHHEAAW YaYH

mxtﬁi= .\ff.—'?f}- m,{ﬁ':'z'ﬁ':" E = 1
m, (£) = xF,—yF, {8.14, a)

GopuyAANAPHA E3MIN MYMKHH.

Arap kyw mascep wusnru Yxua xecul fmoa éxii Yywe napoi-
Az Oy.aca, yHOME Wy Yxxc HUCOaman HOMEMMI HO2IE MEK?
Oy.aacon, ayHEw OGupuEun X088 KVY EAKACH, HREHHYH XOAI8
KYUHAHD YKKA NEPNEHARKYAAD TERHCARKAATH DPOEKOMACH HOATA
TEHT IHD.

35-5. Kyunap cHCTEMACHHHHT WyKTara HEcOaTan
fom MOMEHTH

Arap u‘;."-i"',1 .!_";, il .‘_?:} Kyuaap cHcremaci Oepuaras G¥aca

~ {8.22- pacm), Gy kyuadp CHCTeMACHHH TAIUKHA STYBYH KYYJAPHHHT

127


http://www.pdffactory.com

HXTHEpuA O HyKTEra ARCOATAH MO-
MEHTAADH 1Y HYKTEra K¥hnaray

Mo (Fy) =Fo X B,
Mg () = T2 X F oo
e ;01:‘5:41 = r:’}( ,E:
pexTopaapns  Hponasafin. Bap

HygTara K¥Rnarag xydaapun K¥-
wiur cunrepn, O Hygrara Kifwaran

— —f- — - = —=

mq’,l':FI}! }"IG{FE'I R -E'I'-D "'Fﬂ)
Ky4J8p MOMEHTA4PH BEKTORAADH-
HH Kywmb, sVelrap CWCmeMacs-

e
runz O umaprasta wsucbaman fiow sosewmit neb araaysin M,
BEKTODIH XOCHA KHaamH3;

— B Aop =
Maﬁzm.:-“"_ﬂ“ EFIPCF:- (8.19)
Tum =
[Uynzaf guand, Kmeeap cucmesgeaniane (Upop MApKaIza HEC-
Oamawn S0 KOMERING MAUKEA IMYETE KEVAGPRENE Bepuazar

MAPRazie ACOGMaN MoMe M EaPUNILRE 220 WEMPUR [ r il iiaCi N
ﬂﬁiﬂdmaﬂﬂu

F. RKygupnr [exapr koopanHata {KAPHAACH NPOSKUHAAIPH
Fioe Fiyo Figo my Kyu gPHuaran ny§rd KOOPAWRATAAZDH X, Vi 5
Gfaca, kywaap cucremacs Goul MOMEHTHHHHC WY FKABDRACH ApO-
exuuanapaun Mq,, Mo,, Mp, necak, (8.14) nn sumabopra onnd,
(8.19) aan

£.22- pacwm,

[ ]
O = E ("iF 1z = &F4y),

"
IH'L"! 5 z (2,F . — xF ), ' [H,Eﬂ}

= Y xiFi, —¥iFi)
=]

dopuyaanapum xocina kuaauns. flewaw, kyusap gyifiuaras wygra-
AIPHHAT HOODAWHATANAPH BA KYLAGPHHHC KODPAHUETE VKASPHLAPH
IIDHEHIJ.HH.HPE Hnu].ru ﬁ?.'rc.&, Kyuaap CHCTEMACHHHHr GOW MO=

MEHTHHH M,_-.Jr M.,, Ba _.Hﬂx r4 KypHAraH napaidenennpoes OHa-
ronaan kafn HHHI{J'IEU.I MYMENH

Mg =V M + My + Mg, =
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i

.

o ]/ [gn[?:ﬂ- = -‘ﬁFu:']:-F [i EN -'-TlFa-'l].-l-'

Pt |

+|:; {:,F,,-NF,;;] . (821)

(8.21) dopuyvaa KyLAdp cucmesacu Oour MOMERNLIAUNS QHAAN-
mux ugipdecs gefwaatu. By xoana 60w MoMent fdjmaauirn Aj-
HAATHPYRUA KOCHHYCIAD OPKAAH TOMHALLA:
= =1} M — - M
tﬁitm. T] = 'jxl cos|Mp, )= —i
Mg Mg

—+ A - .l'l'ﬂ. :
cos( Mo, £) = . (8 22)
Mg

Haoxnap. 1. Arap KyuJsp CHCTEMACHHWET TAWIKHA ITYRYHIEPH

fip Tenweamiwna molaawray Gvacd, Oy gYuAapuAHT Gupop map-

K83r8 HHCOATAH MOMEHTJAEPH Hydaap &IraH TexHCANKKA nepnen-

Aviyanp Afeaaran O6FI81H, ABHE YJAPHHHT MOMEHT BEKTODAZ|H

Gup TYepa du3ukas éraan, Gunobapud, Oy X04A4 KYHJap CHCTE.

MACHHHET GOl MOMEHTHHH BATe0paHK ﬁ*url-m.u.u GHaad HoaaaaLL
MY MKHEH:

Mg =f_"§-‘l mo (Fp)- (8.23)
2, Kyanunr ¥wka nacarad momentd taspupura wipa (8.13)
Aan KyAHIATH ¢mer-'|a1apm: E3nuwm II}'MIEHH'

.I:"I-'l:l|r ‘.l mnrif'[l - v J{F‘

,-1 ’-l

Moy= N mo,(Fy = X my(F, (8.24)

=k ==l
Mg, = Emﬂ:fﬁ] ] E ml”?lli
i=1 =1

FHUN RVLAAP CUCMENIERNRUNZ RXMUSPRR MAPROIIQ RucOaman
MOMEHMORENE LY Mapxardan Ymysqn Jupop YR0GEE APOEKLUR-
CU MOMKE BNV KWALDHUNZ MY VKNG HECORMAan MOMenftis
RAPUHEHZ ﬂ.azeﬁpmrx firFuAdUCERA TRENE,

3 Arap £, F,,... F, kyssap Oup nyKvare xyRwarau xys-
A8p cucremacu Gyaca. (8,19) whonana r,=r "5?“*5 Y
NioF)= ¥ 7xFi= fXEFt

= (=]
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TR

K¥DHEHIMER OantH, '{E.i} ra Sunoas, if;- Ry Xonna:
=]

B = - —
Xmo(F) = FxR = mo(R).
Lilyunafl guans, 2

ABHH Oup wysmaza gPiaazan $AGP CHCMEMT

FMNELICUN NS uxmé'guﬂ Ampx?;m Sy cﬁaf:::.:::i ibmp
K BTV KYEAGPHUNZ wy MEpeaIzd Huclaman xc:.ueunﬂ:: {
PUniinz: eoMempuk Gurnrducuza mens, By Gup uygrars kiitua-
TAH XYUadp CHCTEMACH yuyH Bapuusou megpesacadan wGopar.

36- §. Hydr wyw pa yumar momenrs

Muwdop acuxamdan mens by
7 o WAPAMA-Kapuie Gynatign, O
ﬁgrpu N3URIA Emuaiiduzan zixume ﬂﬂ#l‘.‘l.l.lhf EViiap c::f
J;?;'Té] Tmﬁgfg Kyt (KHCKAuE, Hcym) tedmranm.
HA ITYBEUE KYyALDHUOP TABCHD THIHKIARH Opacu-
AATH SHE KHCKA macoda acygm etkach Tednaay, }H?ttrr E.ma-

cian & OWAaH GearnaafiMus, &
. Ay Tyayeunaapy &
VDM mexucanzu neflunany, % Sl

Bupunus akcwomara Guacan earus T T4
MysosangTna Oiaa oamafas, m}runﬂr.aeu,}rmd;ﬁ:rr E:J}fri'lrg”i;rllp;ax:i‘i
Hit TEHE TALCHD STYOWNTA Ke/TupraMadan, Ky Tﬂ'ﬁtllpl;!ﬂﬂrrt
Elt:;uﬁﬁupop HYKTd €xn YK aTpoduaa afisanma RAPAKAT KHad .
Obapun, ®YQTunEr MHCMrA TaBIupH WY THUIKHA STYBYMAL.
plllmlll" MOMEHTH OuaaH Gerunanani,

(£, Fa) xypramsr £, tawiua F
sryauuc A n .
Eha arveyucy 8 H}'I‘.TE[‘EII K¥Auaran Gyvaciu (3.2;:‘;.-& ;;i.j.ﬁ}i‘{r;%

TAWKRA STYOSHABPHEHES MXTHEPHA O HykTara HiHCes
MEHTHIN aHugAafamg; < i

- - - e - s - - -
Mg = mo(Fi( + mo)Fy) = OA 3¢ F, + O » Fs.
bywaa F3 = —F, 6yaranu YuyH:
— T
Mo=OAXFi— OB % T, = (OA — OB) « F,,

Pacugan: OA — fj_-'& = E:il
Wlynzan KA,

Mo = BAXF, = ABXF, (8.261

(8.26) aan k¥pamuacy, WYPM Mawnur Smyaviziapanune fugop
130
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- papkazza HUCO@MaN (ou mo-
| xewmu wy MAPKASHIENE MaH-
Aaqrumg2a GOFANK 3MAC.

(8.26) mekrop w¥nafiTva Ou-
A3H THAKJAHY BN BEKTAP HCy@m

wouens setwasn (P,
Fy) Guaan GeATHAAHALH:
W(F., Fa) = BAXEF; =
A8 F, (8.28)

o =
Bektop w¥mafiTMa xoccacHra Ouwnoad KydT MOMEHTH B4 pa F,
pesTopaapra, Oomxaua aATrAHL aydr Texucanrn Il ra nepneu-
ZHKVJARD pasHinad FHr BHHT KOHASCHrE MOC dfnanaans; wypT Mo-
menT (0 mapkas Tamaamiwira Gorauy OFamarann yaya yeu i
Wyt TeKECAHCHTA NEPNeHANKYARD pasqnia WXTHEDHE HyKTE'A
EVAHIT MYMEHE, FEHI Seydim MOMEHNIL BPKIN SEKmOp SKal.
Wyt voMeHTH MOIYIMHE XHCOOAARIMK:

5.23- pacw.

| (P Fy)| = BA-Fisin(BA, Fy,
—
Gupox BA -sin{BA, F)) = & mynusr yuys
F Pl =Fa=F,-d (8.98)

{(8.28) nam K¥pamuakd, Y@M NOMENTE MOGY.AL acvhm mow-
Kia 3mvee gyegapdar QUpReur: 300N eaKaciea Kynaimma-
cteza merz 3wam (5.27) sn (8.0} Guage rakkocaat, sy Mo-
MEHTHHHAT KYARASTH XOCCACHIS 5ra DPARNwa: NCYOM MoMERD it
HCYPIT MAmKLA BNVENL Kytaapink (RPUHUNZ BXEUHLEOE kY=
(1208 RYKMAET KOCOQMan MOVERINBZE mMexs, ABLHA

i(Fy, Fa) = malFy) = malFy). (8 29)

Bup Texweamxaa wofmamran KYQrASPHANT KACMra TABCHPWN
ypranpaadrranan sydrannr aaredpank wovenTiaan ofiaraniu
MYMEHI: Myclam cxn  sanduld wwopa OLaM OTUREGK e o
MULLKILY SPMYaE KyvAupInR  Gupidies: cygim eakacdaa KN-
Haftmmac xyhmuinz aatelpauy goswenmi CeARAA0u:

M{F‘.-Fl:l_'iFi'ﬂlﬂiFt‘d. (8.30)

GyHAA yhT TALCAPHAATH AfAGHAI COAT CTPEAKACH ARJAHHWMCE
Teckapn AyEaamnas Gidca mycdat, aKC }0AAA Mandgwil Hiopa
oauuaf (HWwopaun OYHAAR Tasaall JHT BHHT KOHAACHra MOC ke-
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{ 37-§. Wypraapuanr
SKEHBANCHTAMIH XAKHIA Teopema
B2 HATHWAIAp

y Teopema, Lupop acyvdmmidnz

1 HUCHTE MADCHPOARL Wy Novgim

> MERLHCANINID Emyeun, Woérmi

87 2 . Cepuazar  Hydm  NONERMUIA

o WIEH2 UKXUMGIE NOydm GuAcH (2-
. MELETLEILUE Y MKILH.

- =
<. Hebor, (Fy, Py wmydr Gepun-

S
ran (8.24- pacm). F, sa Fy  uys-
JAAPHHEHT KYGUAHL gygTaaapd A
Ba H gam yaapo nepandean Al
Ba AM t§epu udanknap, wykHeroex, A pa B pygTazap apxanu

CL virpn 4nang Vrkasamus. F, wyauu AL pa BA Gifuga, _f.‘:',
Kyuat BM ma AB O§fnua Tamkun sTymuusapra  aspaTaMps:

-I;.:ll':":l U;;u 61)- };:l'ﬂ'l:E;. El}-
ATHIKD 1A

8.24- pacu.

EFITFI} o {';Il ;:Ir 5‘" atl {3.31}

Hennd qnfam:r. Eyum E, IE,. F, = F; ﬁjrnraiu yuys, scawra
ﬁ_':_"mf:' Py | Py Py=—P;, Q, = — Qy memar, (P, Py) asydmum,
(Qi. @) 3ca MyBOIaHATAAMYBYM CHCTEMARH TAWKWA srami. Y
X0ana 2- BHCHOMArd aCOCAH KY9A2p CHCTEMACH KaTOpHAAH [_{5"
a,i-:a:ﬂl cucremann afiupear, (8.31) ndoaa

(Fy, Fw (B, ) (8.32)

KYpunuwinn onanu; asau [(F,, F) mydr sxicmsun [F-*:, J-:-':] Wy
Ounan anuamrapusagd. By Xydmaap MoMenTIapHEHMT TENTAHrH-
ai HeGoraafimes,

Py pa 9. Gup HYKTara xjfiearay pa YAODPHWAT TEHF TABCHD
srysqucu Fy 6faraun ysyw Bapusbon Teopewackra acocan:
= - — e = -
ma(F) = mp(Py)+ ma(Qy).

E,E :g-uqlnnﬂr TAnCup wn3urn B wygragsn Yrraum yaye ;ataﬂﬂﬂ-

m(F,) = malP,) (8.3%)
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; {8.29) aonara GHHOAM (8.33) xyfugarnya Sapaann:

—_ b — — =
MiFl. F&i =?ﬁ{P,. ij-
Ulynnail xuand, TeOpeMs TYANK UCOOTAZHAM,
HiyhraapHunr IEsABaAEHTART I Kaxuaary Oy TeopemManan Ky Hu-
AACH HATHMANAD KEAHO MHRAnH, :
|, Adtanuw RINGINMIRL JS2ApRUpMGiE MCy@dmun  YIUHENE
Mexuctusgse DEMUEMUL Ncofza cyenpun aa OypRW MYMKIK.

XaguKarau; ﬁ; ﬁ‘: KYUASPEH TABCHD unsHkaapn B§haad L sa M
HyKTanapra kPuHpoak, I_ﬁ, f:} ¥yT YpHAra yHrad JKEHRAJICHT
Gyaran, Gepuaray kydora mucbaran Gypud wiunpuaras (M,

E,b #ydr xocwa G¥aaan,
2, Miydm woMexmunn Tseapmupuai, Ncygmun mamnria
SMysl KYLAAP MOOYAURN CNn eANACHMG YI2apmiLpll fieaan

HCYPMAUNE HCACHET MAbCUPH Jazapmandu, (Fu F2) mydr ea-

(5.34)

wacamn dy (Fq. £a) #ydr edgacunn d, Aecax: miFy, Fa)=F,-d,,

mr."un Py) = Py -dy.

¥ xonga (8.34) ra acocan:

Fyed; = Py-dy. {8.35)
(8.35) dopuyaa épaammaa Kydr eaacuni Exu WyYHT TEMKIA
STVB4YHCHEN TAHNAW MYMKHH.

3. Mowenm.aapn menz 07.22aK JCYGHMAQY 3AP0 IKALALACHM-
dup, By yunHud HATHKAHHOr OHP TEKHCAHKLATH sydrasp vayn
Ypuau Ofanma akkoa KPpHin® Typrban. FKydT MOMEHTIE SPKUH
BERTOP BA YH{ KY(PT TERHCANTHTA MEPENLUKYJIRP DABHIIAA HX-
THEDIA RywTara KyAHW MyMeuE GYAraUNAAR mydr MOMEHTHHN
YSraprupygll TALCHD TEKHCAWTHTE NBPALIEA TEKHCAHKKE KiuH-
PHACE Kau XKYPTHEHAT KHCMra TawvCHpH Yarapuaiau, Liynaai Ku-
anG, mydr Fpunra yuwnr MOuenTHHH CepH KHipod 3xaH.

35-§. MyQraap cucremacuun Kymnm, HKydraiap
CHCTEMACHHHHT MYBO3AHATH A
(F,, Fi) sa (F,, F2) wydrmp texncaaxaapi §3apo KecH-
wypun I pa IT TewHcAMKAGP, MOMEHTAAPH 3C2 NMOC pasuilAa m,

Ba /My GYAcKH (5.25- pacw). Ky dTaapuinT SKBHEAAEHTAMIH XEKH-
JATH TEOpeMa BA HAETHMKEAIPrA acocan Oy mydraap ymysaf Mi

eakara weATHpRATAn nef xapafamk. M wykrara x¥fwaran £, se
— g
Fy xyuaapuu, wynusraer, N mysrazarn £, Fa: xysaapun Ki-
— el = ey -+ ) v o
wamns: fia= FitFo Bz =-F;+ Fy. ¥a-Yaunan paswanky Ka=
137
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- =
= ._‘{EI! -
5?‘Jrau'?;x‘?u I Bra, sosm

¥YPT MOMenTHyy fﬁjﬂ?]i?}ﬁmy*m“ utiopar, Xocua

— -, WHOaH XHcodaan :
.4 RSP, }{ &e?j‘gtlm :E' e S e
PR KT, e E 5y s oa L= NECE,
T 18 : =m(F,, FIJ+#I{F,_ F;} =;;_: A m—-
M .vgﬂ!: [ o
ol 2 Hammmaeg;:a ﬁmex"m”‘-’mﬁ@aa‘

ML, SR
Panunz sog s )M Mﬂxeamam&pﬁifm ek O7.2u0, 0y Ko
$ COMET DI S Fundncisg mm?fm VT HONeN M-
ra i

P Ta
2 g m};q;r:rap CHCTEMA Y {(ﬁ; 7) f-?": £ (F
Aran e, 6 -l e e
KV i HaTHRACHIg 6 y DY :Hl"‘b‘fﬂaphﬂ ABBAAT ek

[ e HETHH'K‘ET
it
6F a6, yuyur MOMenTH rma |7 )

— HATHX 81084y EVET xocHy

H
KHCAKTapag
TYFDH wnangns D“J":”i:lrun Ginca, v €KH naparses Te-

YUYH 6y xonia {S:Iaﬁ]l!eu]'ﬂpﬂgp €6 Kapam HHEHT.FIEFHHH GHp

T FMEHn:
AEHILAN Qi MYMHHN; COMETPHK  fuPuA Fpunra aar&g;::;

-|'|’1 -f ;] i“f- prE?}
J’K].rtbﬂap CHCTemar r
: H Opacuag ﬁﬂpﬂp J'Ifjflll‘r KOAarsu Ju}'q.rmapﬁn
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8.25- pacy,

VORI WRKI 20y

f rcmil:ﬁ. YAGPHH KYMLHW HATHAICHAA ﬁ" =
‘gocua Giasgu. By xoaaa, (3.36) nioia

N =0 (8.38)
I=l
Avwcnrua, (8.38) §punan Gyica, mydrasp cucremacu Myposa-

: giun%upiﬁ,b" 8.93) deygmeap cocmenac Mavcupuoaza J M
MYAOSGRAMUNGHS 3APYPUL 82 ENAPAL WAPIMUNNL wiponanaie:
ey  cucmeMdaci Mysosanamaoa Gl.anmy yeyn Gapia xcypm-

QP MOMER UHEHZ 2eowempur EuFUMOUCH KO .aa mewnz G9-
Anaut 3apyp so emapaudup.
IX 6o6. HXTHEPHH KYYJIAP CHCTEMACHHH BHP
MAPKA3TA KEJATUPHIL WXTHEPHH KYUIAP
CHCTEMACHHMHI MYBO3AHATH

39-§, Myanco TeopemacH

JFKucMannar GHpoOD nyKTacura KyAuarad Kyden ¥3nmenr TABCHD
quaAENLn Arypdid GOWMKA HYRTArd K¥uMpHIL MACAIACHHG anBan
{(30- §) k¥pras 34uK. FHAH KYUHN VIHHE TABRCHD TH3HFULA ETMal-
HNHFEH HYKTAra K IHpHL MacanacHEl kFpo unkamus. Kys k¥an-

= PHAGINTIH HYKTA KEAMUEPULL MIPKAIN Nefinaany.

Wacuminr A wvkracara &y widuwaran, O nyKTa KeATHpUL
mapkaan Oyacen (9.1-pacw, @). Mexawan axcwouara Ganoan o

HyKTara (;.. F,]r:llil Kyurap cucremacuid Kyamuz (9.1-pacu, §).
;’: KPSHA MEKA0D BA AYHeMmn Gffnaa Gepunran F ra tesr xu-
ARG oaduMua; ﬁ -F ¥ xonma

7 wlF, (F, Fol (6.1)

xocrat Gfaany, (9.1) aa Fu:.rqua O nyKrara Hiﬂmpm‘lrau Ky,

{F.'fﬂ'm: sca mydr ned Kapaw MyMEHH] [F: Fg) Kymmazan
acydim ashusanm, (8.29) ra x{pa

- aE, F) = mo(F), (92)

L S\ A

. KeATHPWWE mapkasmra nucla-

- Tam momentHra Tear- (9.1) & 3
~8a (9.9) gyhuaarn [Tyanco
- Mieopemaeani  npoAzasiav: 8.1- paes,
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KYSHy deucuiun: Oup myK-
macndan Gouina wysmackza
Yauzn mapasiei  pasuuida
RO PRI AL KN PUARAR K Y%
Komopiiza ‘Mowenmn O2pt-
R KYEKIHZ  KEAupRu
WAPRAINIA  Huctamas Mo-
MEMMUEG MEHZ M NPmuL K-
Wl UK Barcapim ayu-
i,

40- §. Hximépnil Kyvaap
CHCTEMACHHN GHp Mapkasarta
KEeATHPHW

8.8 pacu,

Hucuuunr A,, A, ... A4, HyKTarapera K¥dwaran [-F-..F,.

co - oFy) WxTHEPHA Kywaap ecucTemacmuM KVwAwra Vramuz (9.2-
pacu). dhncwaa Gupop O HYKTAHW KeATHPHIN MADKA3N cuiarnan
TaWAa0, Oapua kyvaapwa [Myanco Teopemscunan dohnaranns van=
ra napatien pammmaa ywly wywrara xyqspamus. ¥ xoaaa, Ge-

PHAFAN KYHA8p CHCTEMAcH JpHAra l?"; F,, .I-‘:.‘I Onp mykrans
HECHIIYBUM KYYJAAP CHCTEMACH BA MOMEHTAAPH MOC PRBHLIAA
E| = Eﬁtﬁl}r H;;Il ;ﬂ'{_ﬁﬂ}l s I‘.'_ﬂ'l-ﬂ — EUIF;‘] {9‘3)

6§aran [IF,, F1), (Fa Fo), ... .{a_';,.. Fall  smmaran wydraap
CHCTEMACH2aH wOOpPAT CHEeTeMara sra GYAaMEs.
O siykrara K¥ARATAN KY9ABD CHCTEMACHHM K¥wub, my mnyg-

TAra Kyfuaran OWTTa R Kyue XOCHS Kuaasna:
b —

a
ﬁhEF

"
fmm]

Gywia Fs = F, Gilaraun yayn:
- L S
E" - E Fln. t914)
=

Eepu.aamu RYTIGPRUNE 2eOmempan GuFurducnza mere GyAsan

R Bye, kywaap cncmesacununz Gouw sexmopu dedurgon. K
WHATAH acy@TAdp cucTemackyr K¥weG, yAspuu mouentd |8.38)

::r]:r:p:mm KYpa aumkaauyedw OH1Ta MyDT CHAAN AAMAIITHPHID
H:
A

..ri'? = E ity
i==]
lal
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--ra acocad, Oy Tewrankuu
Bty = N o F)) 19.5)
e |

man &3 Myskdg. (8.19) tan manaymxs, (9.5) ndosa
ap cuernesacunnaz O Moprecaza HUcGIMan 00w RoMNENMIE-
Wyuast wuanbd, KXMUEPUL Ry4Aap CHCMEMACN KEANUL-
Mapraatae KVdngzan sa fepuazan KYLATPHIENE 2E0MEMPIK
daciza men: 0.azan Gumma Gow eexmop GuAas MOMCH-
C MGKEA PMYALE KYLAGPHENZ wy Meprasia gucdamar Gow
MeRmuze men: Byaan dumma Xydmea Keamupuiop KA.
[lyns an0xiaa TARKHAAE0 YTHL 3apypKe, BOm BEKTOD KeaTH-
© pWil  MapKASHHHMHT TaHAGNMmura GOFauy 9Mac (ABHH KEATHpHI
| uapKAa3NTA MHCOATIH HHBAPAANT), GOW MOMENT 3CA KeJTMpHIl Map-
HEINHANT TAHAGHAIINCA BOPAHKE (KEATHPMW MED KA3IUra HHCOATAH HO-
WHpApHANTAHD). BOm MOMENTHHIT KeATHpHUI MAPKAZATE wHCOaTan
HOWHBAPHAHTANTH §a-Yanaan pasmwan, WYHKH yMyMull Xoaia wel-
THPHI MEPKEIN §BrAPraHdA CHCTEMA wydaapuiunr Gy Mapkasra
HucOaral MOMEHTIapH XaM §arapaan.

Kyuwaap cucTeMackuur Gom MOMenTi AHATHTHE yoyaaa (8.21)
(8.22) dopuysaap OnAal AHHKIAHHWHA CHIFE MABIYM.

Kyunap cHcTeMACHHUHT GO BEKFOPHHN ANHKIOBYK {9.4) npo-
fda Geaad GUp HyKTdra KYAHAran Ky4waap CuCTEMACH TEHT TABLMP
stysuncr yayd OGepuaran (8.4) gopuya KYDMHMILN BHXATHAAR
GHD xua OYATaHHAAH, GOM SEKMOPHN AHAANMUK Yeyada Kueod-
Jgw gopayaadapi xau (8.6) sa (B.7) waln Gfrazm:

VBT e

=l

e R A= K - #
._cm.ﬁﬁ-i: i) = ~R—_‘. cos (R, i) = H—"" cos{R’, k) = —E;fﬂ (9.7)

41-§. MxTubpuA Ky4Iap CHCTEMACHHH KEATHPHIAUIM MYMKHB
Oyarag xycycn@ xoaaap. BapHubon Teopemacn

,_;_. . Masaywws, wxriudpail KYYAAp CHCTEMACH YMyMmull yosaa Oowm
e ’ngn:'i:op ﬁ": GRASH MOMEHTH KY4A4D CHCTEMACHHHAM KEATHpHLI Map-

. asura mucGaran GOm MOMEHTH Mo ra tenr Giaran wydira Kea-
wupuanas. Bynaa KyAMAArd Xycycndl XOAIap YUpauld MyMKwi.

= 1. R =0, Mp-0, Abaw Ky113p CHCTEMACHHHHT GOUl REXTOPH
" HOATE TOHT, ORpop Mapkasra wichatan Gow MOMERTH 3CA HOMIAH
" dhapx kuaaan. by 50418 Kywnap CHCTEMACH BAFH3 Ky DTra WeATH=
pHARAH, AKYdT MOMEHTH MOMEHT MADKASHHHHT TanA3HMWHIE OOF-
i Binsarann yuyd Oy xoans 50OM MOMEHT XaM KeATHPHI Mup-

KA3UENMr oasRMnnTa OoFAnK GEamaime.
. 137
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e > =

7/

9.d= pac,

G Tl anke o e S

— =3

2, RP£0, Mow 0.
By Xocapa wjwaaran
EYQTIAD CHCTEMACH
y3apo wmymossnaTaamnb,
Gepuaran Ky4aap ciucre=
mach O keaTupHin Map-
g kasuaan frysun SHpru-
HA Kyu — Gow BexTOp

B ra

yuve Oy E KYuaap

CHETEMACHHHHT TEH TH‘EI:H[J aTyeuucH Ofaagn®
3. B0, Mo 0, K 1 Mo, senu Gow seKTOp B GOl MO-
MENT HOAAEH qapkan Giand, yaap Yaapo nepnedimyasp OFau=
wi Mymknn (9.3-pacw, al. By Roaaa wywaap CHCTEMECH TELCHD

anzien O KeaTHpuw MEpKasmaan Jer BHHT KOMAACHrD MECARD
OdiiHran

KEATHPHAT aHH

0C= ”;g-' (9.8)

mecodana ETYBUN TEHT TALCHD STYBYHIA KeATHPUAHWIBHE HCOOT-
AanMH3. '

Mosenti .-':fa ﬁ?mau xq.d:r Texucanruyn 1l GHAGH Gearmaa-
cak (9.3- pncu, 6), MGJ_E' Xoanaa R’ sextop wy Il Tekucouxia
€1eaM. Mu ﬁmu MOMENT VprHra (E‘, R""} HYPTHH WYHIEH Tau-
naduusur, B =R’ GFanG, Gy E}r@‘rnuur gitaanew Aeaanwn Mo

Afpadnwnra MOC TYWCHHE; GyHaa lﬁ:‘. -'?"J wyPT earacenn o = 00
necak,

I W, Wy 'ﬁﬂl
- —
RJ’

| Mg |m |W(R, K)| =R.OC &y OC =
Fpusian GF MmN KCpPIK.
il KyQTaapHEHr SKBHBAAEHTANTH XAKHOArH HATHMAAAPra acocan,
R nn Gom BekTOp R’ Ouaan GHp TYFpy wHINKKE TYWHDH LI MY M=
kun. ¥ Xoama {_ﬁ"‘ Ry GFand, kysaap cucremacn C wykrara

K¥idnaran Ourrg E KV4ra, ALHH TEHr TABLCHP TYBYMCA SHBHARA-
Aent Giaanm.

Tavtup guanwanpn GHp TekuCAMKAS ETYBMIN KYUAZP CHCTEMACH
meiuc Aurdazn eyaap cucmenacy J:.E.HH-']BAH.

= TekHCAHKIATH KY9ALD CHCTEMACH YYYH R0, My 0 x0an8
Mosa R BexTOpAap F3apo nepnenawkyanpanp. Ulysnur yuye Gow
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Opil BA GOl MOMENTH HOALAH PAPKAR OFAraH TekHCARKIATH
(Y40 CHCTEMACH AOHMD TEeHr TAaLCHP ITYDNYMTA KenTHPWAARM,

- Teapema. fyiaap cucmesdci MExs mosoap SMyddEIa Ked-
LACA, MEHE MABCHE Myeinnitiz Gupop MEPKA3IE HUCGAMAK
MO MERNLE MG RN T SREPANIE KV ACPHINE WY MEpRadza nucfaman
MOMERM AGPUH RS SEOMEIPi TifgHddcuee mese:

— e B —
mo(R) = Emu{F]]- (9.9

f==|

. Hcﬁn‘r.-ﬁ"-;‘-ﬂ, Mo20 Gfaran ymysmni xoann gapafiank. Byn-
BB Ky<13p CHCTEMACH TEHT TABCHP STYBYMrA KEATHPHAHIIT YYYH

,J_Ha Giamurn (9.3- pacu, 4], R=F sca {9.8) redrany GHAGH

piaauysdt C HyKtagan Frows kepas. Teur TabhCup STYBIHHEAT
MOpKA3TE HACORTAE MOWEHTHHH XMoofanfuua:

=

Mol R)|= R-0C= R+ 22 |3y,

- AbLHH TEHr TaLCHD STYRYHHUHD (o BVF: 1pPKAAT 3 HI-ICE."!.TH'E[ MOMEHTH=
HRHEF MOZYML Kysaap I:IlLTE'.tE{IIHIiHF Wy mapkas a phchatan Gow

MOMEUTH MDAVAACA TEHF. mplﬁ’l ffraanmn FHr RHHT KOHIACHTA
uoC pasumiga Il TexkucAHKke nepnesankyanp avusarasn rydatan
—

Mo pextop #¥naammurs moc Tywanw. Llysaal guand, (8.19) un
seTHlopra oaud,

- - [oid 51 —_ =
mig(R)= My = ;Ilmaf.-l"i}
- sibofand xocua Kuaasins. By weloTaaursn Teopesa vt pud

- ﬂ'}“l! A ClECMENECn YeyR Bﬂﬁﬂﬂ'b OH MeapeEMaci ,.'_'I_EHH.HH;IH
{9 Y) npodann Cupop = VK4 DPOsKLHAIGHAHKS

mu;!-’?} sz:{Fl]

, h wipomgats wyuHHEr FHKE HHCGATAN MOMEHTH Tabpudmrd K§pa

'_'nn';fﬁp Hl TEHF TALLCHD ITYOUMHNUC 2 Figia suchaTan MOMEHTH
Ael gapain MysMyAad, lewag,

Lo " =
m, ()= }"I sl F )l (9.10)
I"H Men: MABCHP IM YRR CRpop VEKG RUcOamar NOMeER-
MNERUA SNV KyRAAPHURE HAIRVE IKRa muclanan uo-
WA PR cAazeipans AurERINCHIE MEXe.
il Kyuaap cocremacusuur Gom BRKTOPH RBA GOl MOMEHTH HOX-
ABH apkan OFaus, yadp F3apo REPNeHOUKYARD DyAMACA, OVilidH
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HY41d8D CHCTEMECH TOLCHPHIA MHCM BUHT XAPAKATHTA KelTHpH=
ARWHHE WeGoTaam MY MEHH.

4 —
4, B =0, Mg=10 yonna xyunap cRcTesacH HOATA SWBHBAAEHT,
AbHH MYBRO3IAHATIAMH CHCTEMAHH TAUKHRA ITAIN

(Fro Foneer Fa)en0.

42- 8. Kyusap cHCTEMACHHHHT MYBOZAHAT WAapTIApH
1. H.b:muépuﬂ KYNRAD CACMENMACUHUN2 MVEOITRAM. Wapmad-
— —

pu. Oxopuna R' =0, Mp=0 6{arania xyuaap CHCTEMACH MYRBO=
sauaTha BFawmunn K¥pcaTeb yTauk. By wapiaap WXTHEPHD Ky~
ABP CHCTEMICH MYBOIAHATHHWHT sapypul Ba erapad WARTAAPHLAH
HEGpaT.

y4JBP CHCTCMECH MYR03AEATAZ OFanwn yuyn Gow eextop
BA Goll MOMEHTHHHF HOArA TeHr OFAHmM  Sapypanre WYHIAEW,

arap Mp =0 GyauG, _ﬁ' noagan apkan 6¥aca, Kyuaap CucTeMacH

TEHT TABLCHD STYBUNTA KeATupHADAmR; arap R =0 Gfand, fr'.'}a HOLT=-
ran Qapxkan Gyaca, kyuwnaap cucreMacn kydrra KeaATHpHASAH Ba
®HCM xapakarna Gfaanu.

-

=

By wapragpuusr erapan skanawrn myuiaks, ' =0, Mg =0
6¥ACE, Hyuadp CHCTEMACH HOAME IKBHBENSHT, AwHH MYBO3aHATIE-
TH CHCTEMAHW TAMKHA STALH,

R'=0 xoonge GO MOMENT KEATHPHUI MADKAZHHUHT TAHARHK-
mura Corank OVAMECARTHHM 45BAJ yKTHpHG yIren sauuk. Bunofa-
PHH, MOMEHT MAPKAIH YUYH HXTHEPHA HYKTa OANHRLIH MYMEWH.

[levak, uxmaépuft KVLAGH CHCMEMACE MYSOIARAMIG 05100
YEYR KYEAQD CECMEMACHNUNZ 00 SEKMOpU 6a WXMUEPRA Kyk-
maza AacOomian Gout MOMERMI Hoa2a menz OVARwin sapye e@
Emapandup;

— =3

R'=0, Mo=0. (9.11)

(9.11) wdonatap wxmuépald KyLAQp CHCMEMQCH MYEOSAHAME
wapmaapunaiz Ackmop yeyAuda Gepuanweanp. Mysosasar
WaPTAAPHHEUAT AHAAHTHK YCYAAE WOIANAHHILHEH SHHKAAW YuyH
(9.5) ea (8.21) ra (9.11) nu giamuns,

]/(Z F”)l+ (EF")'"L @F“)'”D' (9.12)

V Mbet My M= 0.
Bynaa
n a s n =
Mﬂ;=2#’l:{f'l"‘, MO‘!- Em,v':Fl}l Mo.= EMJ{FI}

f=1 fml I=1
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'_ araukaapan strudopra oacar, (9.12) ngomanspran

j'El"'-l‘_|:=':|l iFIJﬁ[}' EFI;-E!
=1

I=1 f=]

3 mF)=0, S Fy=0, SmFy=0
=] i=1

=1

(9.13)

gent wnkanw. (9.13) wxmudpud Kky4iap cUCMEMACH Myso3aRam
WAPM.AGPUANNE GRAUMEK YeyAda wipOASAAHRIIHAND. Ilynnai
RHAKG, grmudpull XVAGp cHCMENMaca Mysolasamoa 0Y.auuii
YEYH Tapid KyWAGPHINE Y xooponnama YKAGPUITEL APOCK:
WiRanpuRuNz adzedpaux GurunduAGpu 84 y4ma KOOMIEH AN G
 Pxaapuen RUCOAMGH MOMENMAGPY  At2e0pauK wAFUROU A0~
. puwiwe xap Oupu ai0xuda-gA0Xu0G KORZG MENE Gjauaue n-
- pyp A emapandgp.

2. Pas y3apo napasder MOAAAUZAN KYTAAP COCMEMA=

cnnnnz wvsosaramu, (F,, Fa .. Fg) @0 xydaap CHCTEMAcH Taul=
KA STYBYHAGPHHEHE TABCHD uH3IHKADpH Vaapo napaniea OyACHH
(9.4- pacw). Koopiwnata ¥xaapanan GupnuM, wmacaaad, 2z pRUM
KV4Yaap TABCHD YH3MKAAPHra napanien papnllia Yrrazud, (3.13)
MyHOCAGATAaphM Tysamus. ¥ Xonas, Kydnap x sa y iaspura
nepnenaAnkyaap Bfaradn ydyu (9.13) HUHT GRPWIYH BA WKKHHYH
rouraananapn afHARTra alrasann. Ivuuuraes, Kyusap TaecHp
unzak apH < ¥KKa napaasen Gy aranuiaw, (9.13) uunr oxupra
Tepraamac Xasm afunatra afaasaan. Jlewsx, ¢haaona ¥sapo na-
paanes wofiaawras Kyd1ap CHCTEMACHHHAT MYBOIBHAT wWapraapu

: Ky#RHaaryua PauaanH.

n it = n o E
¥ =0, F_{mx{ﬁ} =0, EIm,[F,_)uiL (9.14)
i=1 j—= L=
3. Hecumyesst Kyeagp CUCMEMACUKURZ MYBOIGHAMA. Kecu-

. myDEH KY9Aap CHCTEMACHHRHT MY«
. poaaunar wapraapu (8.9) Tewraa-

. maaap Ouaad wpoanaandwy Ousra
. MEDAYMD
a L)

E Fh- ﬂ, E Fl;' = UI

fmn] I=1
n
¥ Fu=0.
o

- Kearupum uapxe3w y9yH Kyuaap
. TAboHp YHIMKADPHEAHT KecullHwl
 uykracuum oacag, (9.11) mpoia-
" MHEC MEEWHuHcH, GrHoGapuu (9.13)
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HHHT DXHPIH yMTa TedrdAamacH adnuatra afsawaos ea (9.13) paa
(B.9) xypuumasry Mynocabataap xocna Givaaam.

Arap myBOSENATAArM KECHIUVEME KYwR8p CHCTeMECH GHTTE
X0y TRRHCAMPAEA HOMMAMCAH 6faca, MYBOIAHAT TenrJasasapn
HEKHTA Ofaamu:

" )
EFII:Q. ZFIY-D_
e =1
4. Tenncauioasn wyvaap cucmexacunnye mysozanamn, Arap

(5 Fo e o)) 20 B¥y92AD CHETEMACH TeKHCAMKAATH K yaap cuc-
Temacunan Hbopar Ofaca, kywaap dran Texwcanken Oxy Texuc-
AHCH Ae6 Kapacax, kyuaap Oz ks nepresinkvaap Gyaranu
vayn (9.13) tewraamanapunir vusmaucH ainnaTra alAaEALN. LTy-
HRHCAGK, KYyuadp CXv TEKHCAHrHLA BT BHE YUYW VASDHHAD Tdb-
cup uusngaapn Ox, Oy yaapnn éxn kecud Praan, Exx yaoapra
napannen 6yaaau. Hamwaas (9.13) nenr t9prunin sa Gemmuwy
TEHTAGMEAEPH X8M afHal HOAMA Tenr OYAQ0M; KYUAND CHCTEMACH-
eunr Oz yxka wucBatan momeHTH sca yaapuwar O WyKTara mmc-
Gatan MOMEHTAAPHHHAT aarefpans AHFHRAMCHFE Tewr GYaagw.
Wiynaad guang, (9.13) Texucankaarn ysapo MY BO3AHATIAL YEYH
KYTJdp CHCTEMECH YUVH KyPanars sfpunnmas Eaunamgn:

EF}_’-EU.

B |

N Fle= 10, N molF) =0, (9.15)
i=1 i=l

SBUN MERRCARKOAZE KYLAQP cucmenacn rysosanaméa Oy.ausi
yuyr MAwELR FWYFHE KYLAQPREAZ YIAPO NEPRERDUKYARD WKKT
Vruaze npeexguilapn aazefpaur uriRdutepakae xap bupu
XaMOd LIMUEPLR HYRMO2a Huclomar MoMERRIAGPUHRHZ  04-
2e0pAUK AUFNKOUCH ROA20 menz Gfaumn sapyp ta emapandup.

(9-15) whoanaap mexucAuRdaine KVLAGP CUCMEMALL NYEOH-
HOM WAPMAAPRRINE (UPURSH—GeOcuR KJPRRIUHOIGN ROOPET,

TedHCaupmary Ky4aap cHCTEMACH MYBOSAUOT WAPTASPHHMHT
BEKHHYH B YYUHYH KYPHHEIMAAPH XAM MARKYI.

Teopema. Texucanxdazie Kysaap cucmenacs Myso3anamos
Ofqmuue yeyn OGapga Kyeaapmus: Oup myrpn «usprde Smasai-
~ORRIN WLMGE WyKmaza macdamas MoMeRMAGPE Gazefpanx fu-
Funditaepasuse xap Oupu H0aea men: Oyamuna 30pyp oa emap-
Anvnp:

4 —
E mAFp =0, (9.16)

=]

n - (-] ol
Wl 1
lmlt[ﬁ]'-ﬂ. zmﬁ{ﬁj—ﬁ,
fel =1
H.16) as A, &, € Gup THFPA aHIAKAE ETMATAKTEN HYKTAASPAMD,
HehoT. Kysaap cucremacn mysosanartaa Baumm yays (9.16)
Wi MAGPHANT 3EPYPARFH GYHAAA KYUAaD CHCTEMACH YUVH #XTH-
Cpifl mapkaira nuclaran GoW MOMEHTHHHT ROATA TeHT OFARIINH
SUPY PAHCHAAN KRAHG unkaaw, |9.16) wapTABPRMEr ETAPAN aKAnn-
Wi, ®uhn (9.16) Camepwaranmd, TEKHCAMEAATH KYwARp CHCTEMa-
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cHBRET  Mysoasnataa GfAmwunu wcBormatwua. (9 16} wapraap
(RMBPHICA XAM KYMJASP CHCTEMACH MYBO3IHATAA OG¥amafzn ned
thapas Kuaafank. Y 30408, KYUAAD CACTEMACH TEHr TALCHP 3TyR-

W Rra KeATHPHAKIE Kepak. Arap R KYYHHHI TahCHPp 9H3HFn A
‘Ba B wyxrasapaas yTCa, yWHHT 10Y WyxTanapra sucbaran MoMmenT-
(DI HOATA TEHT BA Bapuupon teopemackra OsHoad (9.18) nunr

- BUPHHY N HRKATACH FpuHaN, GHPOK R umur tanenp snaney € nyke
TaAsn §To oawaian {A, B, C nygkranap Gnp TiFpn un3ugra erv-

CMafian). Hatumaza ;c{ﬁj-#-ﬂ G110, Bapunson Tecpeumacura xi-
- - bl
pa micl i) = Emc{?‘]l#{! keand yugasw. By (D.16) wapraapra

© sHaanp. By anmauAT Keauurad apas HOTYFPHAMCHHM, Kyuiip
CHCTEMACH MyRO3anatia OGyanmknn k¥pearau.
3 (9.16) smynocaBarasp merucaurdazy Kyeisp CHCMEMECH Y-
 ROJTHQAM WRPMAGPURERE UKKURSE KOpRRUImL TeAuaann.
Texncanmdaza kytiap cocmemdcii MYcoIdWam &apmiapic-
ROHZ yHURRN KpURGmG KYyAWaacuya:

" by " o =
FomaFa =0, Wmdt)=0, FF=0. (917
feml =1 [t ]
Byuna Cx i AS TFpu quIMKKA NEpNeHLuKky ap GFamacanrn we-
paK, WRHN MERECANROQE Kyilap cutmenacy Mydosanamda 6Y-
Aknes yevR (apud RVEACPRUAS WXUNEERG kel A sa B Rygma-
20 RuUCOAMAHN MONCHIIAGPN QUrnndgAcpunnne yap §ipu xandz
AB myrpu sisaRya NepRENOREYARP OPAMA2AH WKIGIL NPoEk-
:uug_.!ﬂpnmma Qurarducn Hogea mend GPARME agpyp ad ehap-
Audup,
By teopeda xaM ARRAICH TEOPEMA cHHrApH neloTaanain; Tio-
pedp nclotuan VKYBUHCE XABOAD STAMHS,
] 5. Tenucaurdozy RAPIAACT RYLAUP SHCHEMILHANRT NYE0-

L samami, (Fy, Fu ooy B0 KYSA3D CHCTEMACH TALCHP MHSMIAA-
* pu Taspo mapaaaen mBa Gup TexucaWkna mofnawrax dfaeun. Oy
FKus mv kywaapra napaasex ffuaatupul, (9.150) myuocalaraap-
;?I{H TY3CaMN,

¥ Fiy=0, ;mo{ﬁ) =0
=1 =l

f.y:m:uﬁ upkamu, (Y. 18) mexgcanndazi napasdes BYLAGpRINS uy-
- gosanam mapmtapery whotasainn. Arap (915) Ypawra (9.16)
fan dofasrancak,

i il —
¥ ¥ ma(F)=0,
=]

(9.158)

Emnt?ﬁn =0

{9.19}

.Iﬂj?pnunma,aru MYBOIRHAT WEAPTAAPHUR XOCHI FHAHLL MY MEHH.
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9.5 pacw.

25-macaaa. P=I12H orupankaarn Gup mnucan AC Gaaxa-
Hunr (9.5- pacu, a) BC yuesmura wnrencusanrn ¢ =3 Him Gjaran
TEKHC TAKCHMrauran, AL gHesurs sca MnTeUCHBAHCH YHIMEAR KO-
HYH aCOCHAA HOAASH ¢ rayva opraamran Kyd Kyfimaran. 5 sa ©
TARHYAZPAATH PEAKIHA KYUAapu auusamicHi, Baaka $auawaapu
pacuna «fpcaTHAT AN,

Eunil. AC Ganskn MysosaHatuun Texwnpauui. Appaa Gaaka-
Hinr HC pa A8 GYaaxaapura KHHATAR TAKCHMASHTAH KY4JBDHH

el 1
Hyxrara g¥Huarad Oy, Oy kyuaap GHasH aamaiutupasuus. By wyu-
JAAPHUHT MUKLOPAADH YAAP ratial TYRram .i03a00p" MoKLiopHra
Teur Gyaaan BA MAIKYP 103aA8D OFHDPIHK MAPKASAAPUARR FTyBEM
BEPTHKAA MHBHKIApHHAD GANNE OUASH KECHIHIY WyKTAsapura (£
Ba £) g¥imaaan (9.5- pacu, T, shum

Q= BCq=T2H, Q= LAB. g=18H;

BD = 529 =19% TEEL %AB-[I,-! M.

= —
AC Gaakara xifuaras P, Q,, Q, Ky41apHn pacuia Tacsmp-
EELITTER
Boriaurmaspun Peakuin kyuaapn GHAIH AIMAMITHPAMHS, B—

KY3IEAAYBUR WAPHUPAH GOFARHHIN PEaKiHA Ky Ry ragug Texuc-
AUTHTA FTHESHACEH nNepneHAHKYAAp Gyhuua Afuasain. P, Q,. l:"}*';
Ks kyuaap §aapo napaanen 6farauu yuya C giarasuac WapHHp

pefkititacH Re TARCHP YH3HFR XAM WY Ky413apra papaaasea 6f-
A3,

Wyannai xwanb, AC Gasxa texucanxaars napasien kywaap
CHCTEMACH TALCHPHAZ MYBOsaHartda suaw. (9.18) k¥pumninzary my-
ROSAHAT WAPTAADHHN TYAMHI:

2fy=0: Re—Q + R — P — Q=0 (1)
Sma(Fy) = 0: QBE— P-BA—@Q, - BD + Re-BC=0, (2

L4
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Pacuaan 8K nm annkana- 5 ¢
W B =28+5C_ ap_ 5 )
[
-U.E M. L r c'T‘ 5_
(2) temrnavanan: Re= 1L i 8 of -
o P-BK 4 Q,-BD—Qy BE _ | e | 2o T\ E
=
=63H. G %
(1) renrsamanan: Kg = *
8.6~ pacy.

P +Qy— Re=14,7 H.

26-macana. AB Gaaxa A mYKTAAR Jemopra KECHG MAXKAMAAH-
ran Oyaub, ynra 9.6- pacuas K¥pcarwarannex Fi=2H, F,=3H

KYuA3p XamMaa enkacn d=2u OFAran (P, .E':I #YPT  TABCHD
stanu: Py=P, =1 5H. A taa8y peaguMAAapH SHHKASHCHE.
Eamw. AL Gaaxa mysosasarisu Texwspamus. Gatwars 1anenp

L aTvaun F, F; xywaap, (P, P,) wydT xaiopurn A TaAHY PeEK-
uunnapuen k¥wno, AS Gaskanu IPKEH X0Ara kearupauns, A
. BYKTaAA fanka KECHO MAXKAMAaurads yuyn Oy GOFlanMw Gaa-
- KaHUHT EYYA8P TABCHPHAA [OPH3DHTAA RBA BepTHrad OFitaad xa-
pakatira xamaa Gaaxauunr A #ygra atpodmna allaasnumrs Tic-

wunang wisaaan, Wynnar yuyn A rasny peaxunscn Xa, Vi pe-
AKUMH wKyuaapy xawaa M, pearind MOuMEHTH GMAAR ndoiarana-
au. My MOMEHT GANKERHHT IAJAZHHIINTA TPCKHEANK Knaai,
Lyuaafh wuans, AB Gasxs rexucauknary xyuaap crcresacu
TALCHDAAA MYBO3anatin awaw, (9.15) MyBO3IHAT TEHTAaMAAADHAAH
doliagranimuuns uysgud. (9.15) wypusmwnary 1enrsamasap-

HH TY3HLAS {F_’:. P,) mydr, Ma peakuun MomenTunnur Ax, Ay

VHABDAATH NPOCKUMANAPH HOJATA TeEr 6¥aununu, tﬁ‘:, ) mydr
MOMEHTH MOMEHT MIDHEIHHWATD AHARHHWHCE OGOFAAK IMACAHTHHH
. ILTHOOPrE OJaMHI!

EF,,-'D: Na— Feos60° =0, (1
¥ Fiy=0: Ya—Fi—Frcosdl® =0, (2)

Emaf;ﬂ'=ﬂ: FyAD—Pyd+ Fy-AL — My =0, @

A HYKTaHn MOMEHT MApKa3n YuyH oaumuanr Goucw wymasw, A

uygTars Kifnaras jﬁ., ?,q, KYUAdpHENT WY Mdpkaara Hrcharan
MOMEHTASPH HOATE TeHr GFamd, (3) TeWwraamsna 6y HOMABIYM-
- AEp KaTHalMahau,

~ F, xysmunr A nyrara wecGatan enkaew AL wn ACL yulyp-
MAKAAH AHHKAAAMNI:

0 —3856 148
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;:_; = sin60® Exuw AL =AC, sl 60° = 5'—"';11!.

(1) Tenraavanan: X, = F,cos60° =1 H.

(2) renrmamanan: Fa=Fo4 Fcos30° = 4,73 H.

(3) renraamanan: Ma=F, - AD — P,.d+ F,- AL =1465H u
Xao Yoo My carrasmcaapunsar myclar Wmopa OuiaH WEKHIDA
yanpuuur fifuasnmaapn 9.6- pacvaa kipcatwarannaes Ganimanw
TACAMKAARM,

27-macana, 9.7- pacw, @ aa tacsupaasraw, Ysapo C wapunp
Geaan Gupuxripuaras, AC pa CD Staaxaapnad Tyawaras cucte-
mara P=6H, P,=8 H wyuaap rascup sraan. Cucremawunr £
Hygracura L Gaok opxaan YTkasuaran unausr Gup yuH GHpHE-
THPHAraKH GVanb, uwxwnnun f yupra @ = 10°H wx ocyaras. M-
KEAZHHIASPHA 3uTHOOPTE oamal A, B, [ Tassusaphsrs peakuns
Ky9a8pH XoMEa cucremanuur AC sa CD KACMAAPH OpacH1ard
¥34p0 THLCHDP wyunapH auMxAaHcHH. Hepawaw Javasasp pacsas
Ry pCATHATEH. .
~ Ewnm. ELH wnre ocwaran Q wkeumr cuctemara tawscupn EL
BRfinga coanp 6yand, [ Groxnars MiuKasamum suTebopra oami-
Maraun Tyaliin Oy TaLCEp Hl[ﬂ_ﬂ,ﬂBH Q ra Tenr. CHereManu 3p-
KHIl X0ATA KeATHPHIN YuvH A A KYSFANYBUH WAPHHPAADAATH

Ra, Ko PeakiHA KYYASPHHE TARHY TeKHCAMKAZPHTE §THAINATAH
nepnentukyaspaap Gyiiuua ifuaarapamns; 8 k{sraamac wapunp

PEAKIYSE KYYW 3ca ¥3apo nepneHaveyasp Xp Yo Tamekna stye-
yuaap opxaad udozasanaiy. Harewaga Gup TekHCaHkna €ryadd

= —- e i

(P, F,, U, Ra, Kp, Xp, Yp) kyunap cuctemacik X0CHA Gtaiu.
Mawavuign TeRucInkAn #XTHEPHENA molasmiran Ky4Map cucre-

MACH MYROIIRAT WAPTJAAPHHH K§Aaa0 yuTa TEHTABMA Tyanms Myu-

KHH, Xocud O6¥arad nuMaLAyMasp cowu sCa T¥prra. ¥Yura Teur-

JdManap cHCTeMacHaad TVPTTA HOMABLAYVMHH Tomnd GYamaiou.

A T
- ey o

A
£ 3 'Er E %o
L 1S } %
5
ki g -
T 7
(g
’;:LJ' Pl :
Jf

B.7= pacu.
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L+

W yHuur YuyH Erepﬁ.nltau cHcTeMunn C HYKTaZl BKEH KMCMIE A=
paTib, X&p kafich OYABKHUHC MYBOINHATHHH AJ0XMAA-210XHNE

- Texwnpamus, CD Gyageusar AC yncmra TaRCHPHER X, Y Kyy-

J1ap Ounan, AC ygur €D ré tavncupunn :';’;,. Yo Kyuaap OuAan
; aanamlnpauus (9.7 pacH, ﬁ,_ #). TELCHP AHC TELCHD KOHYHHCE

: Kypa .r‘h_-=+-3:;, T"L-n—l‘"r}. AOC gucw MypO3sHATHHH TEKWH-
Pamua. (1.7- pacs, 7). (.15) k¥psustimgars TenraauMalap TY3IaME3.

_ Ef KyuiHAr € RYKTara wucGatan MOMEHTHHM XuCoOanwaa Ba-
p -

puHLOH TeOpesacuann QoNABNINEMHI, SBHI Q@ Kyn  MOMEHTH
Ypunra vimur Q,, ¢p TOWKWA ITYBUHAAPHHMHE MOMEHTJADHUE

—
xucataaiivnd. @y Tavcnp ynsmin C wyTasay YTFAHH Y9yH YHRHET
6y wygTara HucOaTaH MOMENTH HOATH TEHT,

N F=0; Xg—Xe— Q- cos46° =0, (1)
N Fym 0 ¥Ya—Yc—Qeos 45°— P, + Ra =0, (2)
¥ me(F)=0: Xp-1 — Qeos45°1+ P,-35—Ry.5=0. (8

CD Gfaaknuar myso3sHaTHEM Texwnpumng (9.17) k§puuHil-
A8TH MYBOSBHAT WDAPTAGPHAaH dOinasaNAMIS!

3 mu(F) =0t P15~ Ye-8m0), (4)
¥ me(F) =0: —8y - 1,5+ Ro-3sinb0° =0, (5)
E Fie="0: Xo— Rpcos 60" =0, (6)

(1)—(6) renrnamarap CHCTeMACHHH €4M0, HOMABAYMAADHE AHHK-
Jafiupa:

R_q i 4.65‘ Hi X3=ﬁ.-35 H, Fﬂ- 12.4] ”| XE.' =2|3I I-L. FI‘_ -'1' Hl
' Ry =462 H.
Tonuaras HATHRATADIE KY 3H-
JATHYA TeRLEHPHI MY MCHE;
GYTYH CHCTEMA YUYH ‘_‘;'!-'u.-

=0, ¥ Fi, =0 Teuraauanap-

HH Tyaul, ronuaras kelsars
I A4PHE WY TEHrARMANEpra
KYArania afmpnt X0CHA G-
JAWLIH Kepag,

28B- Macana. Crupanru
Q= 10 H Gyaran t¥rpu t§pr-
Oypuig makapaare ABCH
naura (8.8 pacm) cpepui
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mapHup &, muapngpuk mapewp C Epaavuila Ges0pra sagRaMaaH-
rai ga y OUp yud DEBOPTD, HKKHHYH YHH NANTACA GRpHaKTHpHATGS
OF un pocurackad ropu3onTan xoand ywaad vypeasaw. [antera
MoMentH M =20 H-u 6Varan Wyi{T Xamaa £ nyl:ranajlc_‘ocpnauu raan
Gi¢fiuua Aynaaran P=5H kyw rtancwp sramn. UE=FC =05 u,
AC = 2w, a=0607,  =30° el oanl, Tasny PeAKUHRANAPH BA HN-~
HUEF TAPEHCANK KYVuR amukazncud, Hoopauuata ViaapH pecuag
K¥pCaTHIraHARK ONHHCHA, :

Eunms, ABCD naura MyBozauaTuan TeKUMPaMBS. YHrA Tt~

-
cup s1ysun B, § kysasp sa M sowentan myditeu pecyas rac-

—

apaafivus. B chepak mapaupan Gorrasnmbn Xp, ?h Za peaK-
uus wyuaapw Guaan, € uwaneapuk wapaupan Soprammmise KXo
Ye peakunn Kyunapu Onaaw xamia DF un BOCHTECHASTW OOFAs-

HHIH VHHHEC Tapascane kyan T Ouass ansamrapads,
Hatiuxana $azons HMXTHEPHA HoflJamwras Ky4Aap CHCTEMACH

xocua Gynagw. Bupolapud, BXTHEPHA KywA3p CHCTEMSCHHHHD MY

BOSBHAT wapTadpH Gfamuw (9.13) mveocafaraiapan TYIAMHI,

T kyuHuHr x Ba ¥ ¥KAApAArd DPOBKUMANAPHHH XucobGaamaa
eepaa yuA Bxy vewwcawrnra, c¥urpa §xaapra npoekuuaaalivna.

T KysHuAr KOOPAWHATE ¥KAAPHrA HHCOATAN MOMCHTABPHIN XHCDO-
AR KVYHHHE KODPANNATA ?l{.ﬁtp!l"ﬂ HHCOATAH MOMEHTHHW AHA-
JHTHE YCyiaaa guukaswm Gopuyaace (8.14, 2) dopuyansdpins
dof aasapnm Kyaai; Gyeaa D wygra woopauwaraaapu (CO, BC,
0) 6yaaan.

Eﬁ,:ﬂ: Ko+ Xe—Teos - cos(90° —a) =10, (1)
Eﬁ,=i}: Yg— T cosf»cosa — P=0, [2)
EF;,-I]: Zat+Ze—Q+ Tsinf=0, (3)
o, ()= —Q: % 4 TsinB.BC + ZcBC =0, (4)
Emtﬁ}=ur 0-'%}-Tsin$-ﬂﬂ=ﬂ. (3)

N 00,(F) = 0 M—X¢-BC — P-CE — Tcos fcosz - CD +
+ Teosf-cos (90" —a) - BC=0. {6}
Gy 0ATHTE TEHTAMAASD CHCTEMACHHH e4ul, HOMABAYMAIDHE AHHAK=
Aafmna;
T=537H, Xe=I05H, Zo=0,25=5H,
YE- ﬂ,ﬁ H, Xg = —E,ﬂﬂ H.

Xp wanr Manduit wwopass uugHmu 6y Kyq pacuaa xipea-
TRAPARHLE Teckdpn AFmaaranasriun OHAIHDALN,
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X Go6. HIDKAJAHHIO

- Boraaunw Typaapn kypasaltranaa arsp mwcu rapup-Oyayp
CHPT BocHTacena Goragunmas G¥aco, HOpUAL pedkuHa kyui G-
AaH GHPAHKAS HWKENBHHW KYuM xam smasmya GFanuw xagwin
SHCKARE TYxTaAraH samK. JKucumaapuunr Oup-Oupurs  nuciaraw
XOA8TH EKH XAPAKATHHWMI XADIKTepHra Kapaf  MKaaswmiLiap
WOTYpanua OVaanw. BUp MHCM weEHHYH  mucu Cepre GV dAnva
aKOTH BAKTHAA €KW XEPEKATra KeaTHpHaMoinu Syaranna Gv
MAAD CHPTIAPHHHHT OHP-OHPHra Ternd TYPradw YpHaMa TEKHC-
AP Haa X0rHA OYAAnNrad HIUIKAAAHMIDARD cHpridsuucdtzn -
AaRLAGe pelnann.

/ AlHeM HEKHEYH WACM YCTHAR AYMANAETTONRAA EKH AyMaaall-
‘r&# puTeagerranaa (MocanaW, BDWINRAP TEKRCAIME YOTRAd DyMana-
i Exp AYMANEWH 0NAHAE) CHPNAHHILAAY HIIKAABHHILLEH Tall-
KBpn GV KWCMASD CHPTIADHHWAT AeopMaLuHANaHRILHE TETHRICHLE
CACHCMHAHT AYMBAAWNArd Kapwe TABCHP STYEBUA Kydr Xocwa OF-
annn; GYHAAN MmKatanui OVHEAGHOGRN KNG AGRIW ACRHARAN,
Bupop cHpTod THRY TYPYBRYH MHCMTa (MBCANAH, IMAPTA) MO~
MeHTH yinfly cuprra T Gfarad sydT TARCHD KHAHIINAA KOCHA
Gfarad wmKAaAEH OVALAuMORE GIKAATHIN RefnAnnn.
Hwxaragwwanp dakarrpnid KATTHE MuCMIAD OPECRIAHEA SMAC,
JGRAKN KATTHE KUCM OHASH CVIOKIMK BKH rajasp OpPacHIA XYaM
OFaumman mymxan. Katrak mucw Graan cyloRaur Exi rasnap opa-
CCHNACH WITKAMAHMI ¥HeM vaapra Huclaran xapawatia Oyara-

paruna coanp G¥aanu. ]

r Hasapuit mexanukala Gakar gaTTHE KHCMI8D OpacHid coiup
| Gfdaguran MUIKAAGHHIAZD — KYDYK WIIKAMaEMmAap §prommrams.

43§ Cepnansmpzard HKanaaH

Ormpaury G Gfaran mucn Ki3raavac CHpr yerara X§Rnaram
Gfacen. K{23PRAMAC CHPTHHHT HOPMAA pPEakiHNCHHN N necax

" (10.1- pacu), G sa N $2apo MyBO3aHATABLING, HHCM THHY K0/AT-
| Typasu. JKCMHHHC CHPT GHAAH YPHHKUI HYKTACHTD, CHpTra

. YTHEINATAH YPHEME Texucamknd €rymum OHpOp fj’ kyu Kiabane.
[ P XKHCM B& CHPT HALAA CHANHK GFaca, Oy

Khearan O kyw xap xangsd waunk 690
- MECHH, RHCM XEPSNETIE KeAWWN Kepdi.
Taxpufa k{pcaranuky, KYHHEHEr MABIYM OR-
S pOp Qupx MHKAOPHFANA MHCM CHPT yCTHAR

CHpnanMan Typasepaau. § Kyuna owwpa Ho-
PHIN HATHMACHEA MHCM CHPT YCTHAR CHDP-

o i1
‘pana Gomaadau. By sca N wopumaa peakuun
‘Kyumaan tawkapn Goraanwm cuprera §r-

L0 I- pacw.
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KAIWACEH YPHHME TeRHCAHEAE ETye4H GHpop f?pEﬂHuHﬁ By-
—
HIl KAM TALCHP STRWNHK GUALNDANM, AEHH PEBKUHA Kyys N Ba

-

F rawkna sTyBunaapaze uSopar 6Uaean, Peaxuns wysanunr

TAMKHAT STVRMHCH CAPRGNL GO0 GuNa gl kyse ashiaaan.
Cupramun Sonranryuya F pa @' Ky9Iap YaBpo MYyBO3aHaT-

B ETTTR TR F=—_l:.*?: OYHAAR K¥pasMpskm, awunr opruume G-

aan HUIKAAAHHIN Kyult xam opTa JOpalH, ABHH FH}*E %au Hoa-

JBH -ﬁﬂ,, Fd Mpc Kaayeuu Gapop .‘7;“ raya Yarapaiu:
D F£P o, (10.1)

Wy #yKTam Na3ADLAH MIWKAAIEMIN KYSH HOBHWHE XNCOOAAHANM,
Iysune yuys sHCMIAHE NHEGHA MYBOIaNATH XOAATHAA Wilkaaa-
HHUI KYYHHEHAT j'.l't'mu::. CHpariad Youar MaxcHMalr sHfiiMate oan-
HANH BR Y CHMNLAHILGO0IE CINAMEK RUKTAGNEE K AeTuRiM,
Bup-GupHra muclaran Xapakarzars KACMAAD opacuas coadp GF-
JALHTEH HINHAASHWL KYHASDH CHAIMOR QUNQAQHINE  FoyLaape
Aeiuanan,

Hugaramnm k¥nrsae mexanus sapalunapaa coanp Sawum-
P4 WapaMachsn, YHUHE AMEK KONYHIADH YpAarpavaran. By epaa
Ous Ayaon (1730 — 1806) romounaas Kyas in Tampeiaiap aco-
CHIa VDHATHATAH B3 MPAKTHK TAAa0ApUH KOHAHDYBYM BYAKIATH
LA ATHUGE KOMYHAQUNE KeATADAMHAD,

1, Fwiaaanum gy wucsiaprune oup-lapuza meud my-
P HYRMAIAPAIAN MBCHAGR CAPRAGPREG VIIKAIUAZAN YOURLH-
Ha MEKUCANKE GGG Mascap KU, YHUHZ MAKCUMAR KElAND-
MU HOPMAA PEGKNURZA RPOROPYUOHIAL OPA00L:

Fovi=fs N, (10.2)

Oyund f— cupranmucazy comamuy @ngaiantn  Kospgainenm
Jdeflisdany, ¥ xap XHI KHCMAAP YayH TVpanua OFaud, Tamputa-
A0H awexnanany; f §a40n Gupadrara ara sMmac,

2. Hugoranum kYGOHERE KREMNGMT WHKQAGHYETE CEpmAap-
wuare fauwayuza forany anac.

3, Muwoaasmis xosffeguesme @uxa1arRystas scacisap
CLDM G NHINE (LU AGHIL LYY, Y AODRUNE U3k XOCCaAapit Ba
AoLanapned (HEWMAMK, TeMneparypd sa X, W.) OorFssig,

A HunaMie @enniaREa KYSAIPE CMAMER GMRIATHIEN KY-
NOORR KOYRE Oydacd.

Hlynaait KeAnG, OHpPOP CHPTId Ternd TYPraM MucM cHpnamam
eannia (MyBOSEHAT uerapacuia) 4y.aca, CHRTHHAr THAA peawipis
EYUH VSHHHED MAKCHMAA KHAMATHCE 2PHLAAN;

= - —i
Rﬂll =N + lrLl.'lq.x-
MoKceuMan Tad PeRKILHs KY4H ‘.Fé-m, Guaan HOPMAN PEAKUMEH WY-
|

160 (
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10,2 pacu. [0,d- paca.

i N TRInuMA KWATEH o Oypuak wmxeiawun Gypuazm gefiaann.

10.2- pacmasn:
ig y = fms
¥ N
(10.2) ra x{pa Oy TeREANKARN

KeAnd unKalH, HEHH HWKSJZRH GYPUarHHHHT THEHTEHCH HIIKE-
AR KOSQ PHILHEHTHEA TEHT,

ACHCM AR CHPDRHTUPYRYE KV I GOFNAHHIT CHPTHCA FIRA3NA-
red ypiuwa texncank G¥fnua typanaa Bfwasuinaapaa gyAnamum
MYMEEHD, WYVHTE MOC PAARDIAE MAKCHMAA HIKBASHHID  KYTAp0
XAM YPHHMA Tekucankaa Typaunya A¥mannwn  symeun. Hopuan
PeakuHA Kyuura AHCOETAH XAP (WP MAKCHMAN MIUKAAIHKIN KY4H-
‘T4 MOC KeAyBuM T¥aa peakwun Kyauam Yrwascax (10.3- pacu},
VHHIF FEOMETPHK TpeER komyc cuprHn wdioganafion; 6y xowyc
K@ AGKLN  Kouyer  Aefiwsaan. Argp Gapua Afuaxumaap 6y ilu-
ug nikaadunm kosbdunnesta Gup xua G¥aca, MIMKAIAHHL KO-
HycH noupapHil kouycnad wGopar GFaanm.

Faaap-6yayp cipr socuTacnia Goragusunark mucura gifna-
ran Ky4aap CHCTEMACH MYoolangriaa GFacn, Gy Kyoaap Katopuis
HUKAABHHI KYYH XaM HUWTHPOK 9TEAH. VMyMaH, HIKaIapam oy~

 un (10.1) mysocatarra «¥pe farapumu syusun OVarann Tydail-

Ai, GYHLAR KYHAAP CHCTEMACHHWHT MYBOIBHAT MIAPTAADH TRHTI8-
Ma BA TEHFCH3IWKAAD opxamy adoiasanain,

Bawan myno3nHaT MACAAAJIBDPHHH X001 KAANDAA HOIKAAANMW
Konycnaan Goiaaagunm MyMedd. Arap KHCMHM  Xapacavianta-

=5
PHUIH MYVKHH OFAraH Ky4A8p — AKTHE Wylap K® Tedr TABCHD

 STYBYNT3 KEATHPHACA, HKKH Ky MYROIIHATH X8KHAZrH aKCHOMA-

ra acoctad, WHCMHHHT MyBO3anar xojarwia Oy ﬁ’ Kys T{aa pe-

- aKuun KyHH % Guaan Gup TVFPH UHAMKAA ETHIUN Ba YVORNT Tib-
| CHP “M3NFH HIKAAGHNIW KOHYCH YuHAdn Jrmww cepok, Mypozd-
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HAT YerapacHid aKTHE KYSAaPHHHE TEHT Tah-
CHp ITYBYHCH HIUKANAHWIT HOHYCHIHHT ACOR-
e 6yfaal Rfnasanw. Bunobapun, Fadap-
fyedyp cupm yomyod@zm MOUCHHUNZ  MYS03d-
Remdg Fyonwn YIVE YH2a KVAuszan axmaa
KV IAP WERZ MABCLp SmYeTHCHRINE Mids-
CHp WNILFH  RGKAAGHEN KOHWCL  Y4udan
Pmud, wy xoxye neuda SKu ROHYE ACOsHCH
fpaaal  diwaszan  OFALWL emapaicup,

29- macdaa, [lesopra 30° Gypuak Guaan
Tupal Ky Anarag yaynaura § 6Varan A8 wap-

pop (I10.4- pacu) GFRwua O OFEPAHKIATH
guurd wirapeantd. Hapeon Ownaw moa & aepop CHOATH W=
KadanHw kosddmunentd moc paspmza [, =1g20°, [, =Ig 10"
Enwn nappon Offnvwa Kawdwa wmacodara kYTEPHATYHYA HApBOH

CHPIAHHG KeTMaAnd, HADROHWUHT OFHPJIHCH XHCOOGTA DAHHMACHH.
Eunm. Hapoon smyeoszanar x0aaTuiHer Oyamadlid OJamaarcH

qerapasnit xoans k¥pafadx. Hopeonra TancHp sTYBYM SKTHR KYY
KHNIHHHOT OFHPANCH f nan wGopar. Hapeosuwar A sa 5 uyyra-

il

Aapaaary THaa peakuna Kysaapn R, ﬁ, G KY9 HATOPHra

10.4- paes.

KVmud, YHH SPKHH X0Ara KeaTHpaMus, ﬁn Ba .‘:‘; AfHaanmaapu
{10.3) synocaGatra kVpa BHEKASHHWE MYMKHE; 2, =20", g, =
= |0,

MyBo2aHaT YerapacHaa Ky4aAnp CHCTEMACHHHAR MYBO3I&HAT
TeHraaManapd gyfAnaarnua Oyaana:

BF =01 Rycos 10° — R, cos 70°= 0, (1)
FFiy=0:Rysin 10° + R, sin70* — P =0, (2)
th[Fl}-DiF'-AEcnsﬁﬂ“—R,-dB-sin 70" = 0. {3

Auugasunmi kepai 6¥aran AC wmacodann (3) Teursamajian

TONHW MYMEwA, BHpOK GyRUAC yuye assan Ej Hit BiAK AD3HM.
Rg uu (1) B2 (2) Tenraamarap CHCTEMACHIAH TOMAMEI. (1) nau:

cos 107
Ry~ pog 707 R

Bynu (2) ra g¥amus:
Rysin 10° 4 R, » 510 . sin70° = P.

coa

P os TP
Erf‘l.ﬂaﬁ ‘f:.}ﬂ sin 80" '
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Ry nnar tonnaran sulsatann (3) ra x¥0u6, AC B0 aEHEI8 M iEs:

AR . cos T0F - sin 10°
dis ¢as 60F . sin 80F = 0,68¢,

Arap wnmu nappon 6j#tuua 0,65/ nes xarra macodara kiTa-

puaca, P, K, R, HHAT TABCHP YH3HKAIDH OGHp HYKTAEE KECHIU-
Mafiin 88 Y9 Ky9 MYBOIANATHHHHD SApYPHA WAapTH O3:KApHAMA#R-
An. Arap xnmu sapson G¥iaad 0,650 2am Kuunk macogama typ-
rap 0yaca, THAA PEAKLHA KYUJADHHHET TEFHLLAWYA HODMAA DEak-
IR KYYy GHAAH TALKKA KHATAH HUIKAAAHHLT OypuaKAapH MaKCHMEA
KWAimaTura spRmagm. By xoana F,<f - N, F, <[ N, G6fmu6,

o J_f';.. ﬁ; KYSJAPHAHT TALOHDP 4H3NKAZPH OHP HYKTAZR KecHwa-
An B3 Y9 KYY MYBOSSHATHHMHT 3apypHR WAPTH GamapuJamm.

- Wlyunan wuand, xswwn wapsod 6§8aa6 0,65! macodarasa xyra-
pHACBHIA HAPBOH CHPNaHHO Kermalmm,

44- §. Aymasamnard wikasasmm

Paagnyca R, OPHPAHTH 3ﬁ§mrau LOMpaBMit UEANNIP [NAKAH-
AETH FAATEK rOPHIOHTEN TeKMcankia mofAsamwran Ofackd  (10.5-
pacu). Furanpax mapxasn C HyKTara MAKCHMAN WIIKATAHW KY-

YH Fge A8H KHTHK 5Hyuuu wKiniaux, ¥ xoags waarak Guasu
FOPH3ONTAN TekuCAMKHHEr A YDHHHID HYKTACHAA MHKLOP MHXATe

naw Q ra Tewr, AYHamumu yura gapama-gapws 6farar F nmga-
ASHHIT KYus X0cHa GF¥asan BA ¥ PAATEKHHAT TOPHSOHTAN TEHRMC-
ang OyAaall CHpNAHHWACS KIpWHANK xypearand. A wyxrazaru

HODMAA peaxiys Kyduann N necax, y Paatak orFupaurs U Guaan
mysosanaTaamand. lydra kjpa Fea @ KY4AZpaaE TYIuaran
! (-ﬁ". E} EYPT TULCHPHAA FAATAK OyMAASIIH KEpaK.

Bupox, tampubSarapuudr kfpcatnuiua, E!’ Ky SHHHE OHpop Quas

MHKEICPHTAYE FAATAE IYMANIMACAAH TYpaseparu sa U Kyq Mu-
ROPH Qp,, A8H RATTE GYarasiarasa Fastakauar gyMaastrs Bom-
Aduann. Dynuur cafabu mywaakH, MKHCMISPHHHT AedhopMannscy
Tydafmm, 6y mucMmaap GHTTA mykraga suac, Oaakm Ompop AR

opaiuria Gup-GOmpura ypusaow (10.6- pacw). Oxnbaroa, E}T EY4-
uuAT TaLCupnas A HygTagars Gocum & nykrazars GocuMra mec-

Garsy knuak GYaagu. Hatwxana N peaknHA Kyum A wyxrassm
;ﬁ' KYY TABCHP ITAETrS8H ToMoura Kapa® GHPO3 cRAmHraH GV.ranH,

O wyunuur Gapop Q.. KHAMaTHrAYE &Y u;wl:ﬁq xam optad Go-
paan; Q= Q... Yy 6y opaaug 3 ra remr pefank. Llynaal xu-
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AL
il ¥
f
105 pacs. 10.G- pacy,

anfl, FAATAKHHHE RYMANSWH OALHANTH Yerapapuil XOAaTHAZ VHId
WKKETA KYDr TABCAP 3Tap 3kan. Gy mydraapussr OHPH MOMeH-

— o
TH Qmae * R OYaras (Qpaze Fpu) myPprasdd, REKHHHRHCH OC4  MO-

senti NV .3 6farau {:"E. G) sydraad wBopar. MynolanaT Hera-
pacHaa Gy mydraspHUHr MOMenTAapH §aapo Teurawp:
Gl ™ R=N .3, {lﬁ.‘ﬂ

-

FaATakHEET AYMEJAWNHTa KADLIKANK KYpearyndd (4. N) xydr

dysatauoadn LuRaAaNiy ¥y@mu, Gy wyQT MOMEHTH dye-

Aqudaey pakadasem womesmy sefmaagn, Jdywansmaars  Hi-

wanamuul Moments M [0, M,,.| opardKaa FarapHuil MYMIHE

6yHAA Moy FANTAKHUHC Ly MAABUINAK OXLMACH — MYBO3AHAT e
rapacHEard MOMEHTAHp:

Moy =N (10.5)

(10.5) whopasarn & — dymaidudaen QUFAAARLN Ko gien-
myg AePUARAW BA ¥ YIVHAHK OHDAWTHEA §AUBHEAW.
(10.4) mynocaGarian
B
Qs =E - N,
TampHGaAdPHHART K§PCATHILAYA :'? KATTAAHK AyManafanran muc-

AP VuYH MmKaaanuw xoddpuoucurs [ ra waparanga awua Ku-
auk Giaanw, Wlynra gfpa Gavan KHCMAAPHA ‘cHpnanTapud Xapa-
KATTa KESTHPHIICE KAPACAHAE AYMAA4THIL YYyH waM Ky" capip
HAHHBAH.

3 30- macana, Orupanrs (P=080 H, pazayca R=1 u Gfaray A
UHAHHADHK FAATEK ropHaoHT Omaau o= 30° GypHaK TAUWKWA ITYE-
qit KHA TexdCamxad, Gup yeura F wox OCHATEH BA 8 Gaok opxa-
A6 VIKA3WATAH MM ROCMTACHAA, MYDOIAHAT %O0AATAA TypaaH (10.7-
pacs, a). JdyMaiamaars wusasanem  Kospdmnentd 6 =008 I:‘D
FAATAK MYBOISHETZAE GUAHUIN YHYH OCHAMIIH KEpak Oyardu
ORHHNT U KWSHE BA SHC Kartra xuiwath TOnHACHH. 8 Grokiars
HIDKAACHHW XHCOBra OAHIIMACHH.
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10.7- pacw,

Eunm. Aspga ramiax Myposamatin G¥amus  yaywe ¥ fmammmg
wepax Ofaran P ORABRT 3HT KHwHic Kufimati P HW. TORAMHES,
By xonma raaTak KuH TeKHCAHK 6F@Aaa0 nactra xapakaraimdwms
MY ML, !_i_lyllnHr Yuyn 'rf'f'gn PEAKLHA KYHUUHHHE gFfHARIL HYE-
Ta&CH FRATAKHHNT O MAPKABAAH KHE TeKHCANKKA TY WMPHATEH nep=
NEHIHKYAAPHHAT 4an TOMOnuaa 4=008 n» macodara oanuran
RyRTana Ofaanm (10.7- pacu, &),

Faarauxa Ta®ncHp STYRUH OFKDARK KYaH G Ba unzaru TAPRHT-

—
AUK RYTH Po,, KATOPNHrS peanuis KySMHEMAT TAMKRA STYEIMIApH
— —
£ pa N ny K§AnG. FaATaKuH IPKHN X0ATa KerTupasna,

Xocua Gyaran Sup TexdacIEKAd Ervequ (G, f*:,... F, FJJ Kyu-

. J3p CHCTeMACHHHHT MYBO380AT TEHrAAMBASPHHAH Giapaten — Gy

Kyuadptunr [ nykrara HHCOATAH MOMEMTAZDHHNHT  (HENHIMCHHI

- —

| TY3AMH3; MOMEdT Mapkasubd D wykrana oacax, F, N womasavm

| KYSJ6p TEArAAMANR KATHAMNMANIH. O KYUHENC MOMENTHIN Xu-

. Cobaamaa yuu ?sgw MEPREHANKYARD HEKH TaWKHA 3TYsurra
G =Ccose, G, =0

sina) amcparnt, Bapunsod Teapemackran dof-

— —

LANAHENNE, WYHHUTAGK, Pppy B8 Uy KY943p MOMEHTAAPHHE XH-
cobaamaa FRAAHPAKENND KHynk Aedopsaunnchmn Kucofra oavai-
M3,

Illynnait Kuane, Emp[f':] = renrnama KyAuzarnua 6yaanu:
—G ieosa B4 0-ginz-R—Fy, - =0
By Teurqavanas
P GFisinz - B —cosa-8)
Bl

L _ R

Maecana mwaprura k¥pa Gepuarapnapun Oy Temraamara xificax,
win=d0.2 H xeand unxaimn,

HAW FANTAK MYBOIZHATOd OVAHWE YYYH KYVAHARILE Kepak
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OVATan WKURAE SHr KATTA KuAumatied asngaafmea, By xoaaa
peaxuin Kyyaapeaunr K¥Asanwn 10,7 pacw, & 43 ki poartnaran,
AsBaarura Yxwsuw Emﬂ (F)=0 Tenraama Tyanuus:

(icosa: -84+ Gsina- R — Py, + R =0,
Gitoge-b43lpa- ) — 4480 H
R e ]

Jeumax, FanTak MyBOIIMATLA OF UM YOyl P ox uukaops 35,2 H
Jdau kHuHK Ofawacanrd, 44,80 H nan karra Ofamacaury Kepas.

Pm-x- _—

Xl Go0. PEPMA

45-§ <Pepma xagHna TYmywuazap

Cmepacenapuubz wapiupsap epdosxudns Ti2apsmac  kuaul
mymEmmepApndas xocua 0varan wawoom pepua dedwaa-
e, CTepHeHAIPHUHT YHAIPHHH TYTEWTHPVEYH NYKTE Mydys ned
araaags, Gepsanap aszopuh sa Tewncankpa mofaawran Gian-
WIH MYMEHH. (PepuUAAAD CTepMEHAIPHRUNT ViLAapH DBHTTA TEKMC-
AHkAE ErcE, ¥ Mexuc depua pehunany. Bus acocan Texne dep-
MARAPHN ¥PraHasEs.

@epuanap TYPAH XHA WHINCOTAAD Kypumiaa, Kitapyngn Ma-
(IHHA B4 MEX@HHAMAAD APATHINAd Keur Kyaagadagnd. Pepsard
gifiwasanran wydaap depma Texucaurdia solinawras 0§40,
yaap fagar Tyrynaapra ¥finaran pef diapas guanuann sa ep-
MA CTE[NXeHIAPHHIIT OFaDAHEARPH, WADHHPASPAArH HUIKBTAHKLL-
A3p yucobra oansmafid. bBywaa crepwensapis yaap O7fiaab
AfHaaran axar uP3VeNM EKH CHRYBUN 3TPHKMI Kyudapd nadac
Hfnanu.

Pepus reoMeTpix ¥arapuac 6{anwn yayn gawmah wapr Ga-
mapnadnrmnm Tonamus. Tyryaiapadaur conn 2 ta Gfaran  dep-
mann gapafane. Paswankn, Oynpaf depuana dupunus 3 14 TY-
FYHHR XOCHA Kinamum yuyd 3 ra crepmeds Kepak, HasGarnar
Xap GHp TYTYHHH XOCHA KRJIMIND YUYH KAMHIA AHA HKKWATE CTED.
wenb oAupmp Kepax: [Uyngad gwand, Gupnaud 3 1a Tyryngas
HEMMHCY KoATaH (M =—3) T4 TYTYHAAPHN XOCHA WWAWLI YAyH KA«
whaa 2(n—3) crepmens Gyanwn wepak, ¥ x0ana xamua crep-
HEHAADHHHT COHM WAMHLA

Ne=342(n—3)=2n -3, (11.1)

dynagu. (L11.1) ra depuonnnz eomempir MYCMOXRAM AL Wap-
my achusans. Arap N > 2n—3 Giacs, depMa opmaita cmep-
xcenait ghepua nefunany. Arap Ne2n —3 Gifaca, tdepuana op-
THRYA CTepmenaap Gfawafiom, N < 2a — 3 6Faranna crepmenyap-
HHEr COHH (PEPMEHHHI TeOMeTpHK MYCTEXKIMAWTHHW TahMHpIa-
SARAH.

bepunrds Kyuasap tancupula $epuda CTepEedaapuia  nafioo
o¥aaauran afpuxnmaapis Ba QEPMARUET TAAHW PeaKiMAAdpuHi
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AnUKaamrs depmann xueodaam nefunans. Beprarau K¥uaap sa
TAANY pednuuanapn QepMa Y4YH TAUIKH KYUASP, CTepmeniapaa-
[H SBYPUHREIIAED SCA HYKH KyTAap XuCoOaanaan. Arap Oepwaran
depMant XHCOGAAWAA TANAY PEAKMUSAADINN BA CTEPREN IPAATH
SYPHKHILAADHE KATTHK MHCM CTATHKACH YCYAAapH GHAGH 88 UK A3
MyMEin Gvaca, Gynash gepMa cmamux aruy gepis GFasan.
AKC %0003 Qepma cmamux amuxsac Gyasan. tepua cTaTHK
AHRK GVAMIMH YuyH KAWAAR Waprra 6§Acynmmung Tonaumna, Aa-
|BaM0 WYY TABKHAAA Kepakky, KepajadrTran fepuwa yuys Ho-
MALIYM TASHY PRAKMHAAADHHHHN COHM YuTAMAH OpTHK G amace
AU Kepai, MyHKE TEKHCAMELBMH KYYASp CHCTEMACH MYyBU3&HAT
ArapTaapu yura 1enraama Owran ndosanavans. Akc xoaan fep-
M8 YNYH TAAHY PEAKUHAJIPHAN SHHKABID MECAIACH CTATHK AHHK-
MEC Macaan 6YAaNH, Homabaym Tasny peakiuHs apuHuHr COHHMH
4 13 necak, AEa N T8 crepmenAapaars 3y pHKHLABD XAM BOUAB-
Ayuzup. Jemar xammace 6yand N+ 3 nouavaym Bfapan. dep-
Ma TYryHNSPHHUAT COHM A T8 GYacan, Xap Gup TYrvuus amparnG
CAHD, YHHHT MYBOSAHATHHH AAONHAA Tekuwrupca OFMain, Tyryn-
MEPra TALCHP KHAYBYM K¥4Jap TEWKRCAHKZA OMD myxTara KyAHA-
Tau kyuiap OYaramn yays Xap Gup tyrysra 2 Tagam wmynosansat
TEHTAAMATANY TYSHW MyMikns. Lllyanaf seass, Oapua TYryHaap
YUYH TY3WAriH MYBOIAHAT TEHrIasmaiapundur cGun 24 Ta 67A8-
A, Pepua cTATHR Samy GFARIN  Yayi HOMABIY MASPHHUNT  COMM
TERrASMAMAPHUNT CONMIa TEHD GFAHIWN Kepax, FLHN

N4 J=2n,

Oyusan N=2rn—3 xocun OYangn. BunoBapun, fepMa  CTaTHK
AHAK OFAHILIN YIVH CTEDKEHAAPHIET CouK (2r —3) Ta G¥AHILE
Kepax skad. Jlekun Gynisfl wapr opruy4a CTepAeHAApCHI ep-
MB YUyH YpWIAR S4H. [Jemak, OPTHKIA CTEPKEHAApCHS depua
CTATHK aHuK epua GYaanu,

46-§. TyryHnH KecHm ycyam Omaas depmann Xucobaawm

Pepua CTepHEenANpUIArY IVPUKBIWAADHN  AHNKASIWAT TYpa#
YCYANapH MADMYN. XAD KAASH YOYAAR X4M ABBAAO HOMABLAYM
TaaHY peanUHKAApDH aHHKAauann. Cywrpa depma crepmenaapu-
AECH 3YPUKHIADHK HHHKABINTA  FTaadnm. Bynaa ryrysaapuu
KECHIL YCy.aM GHiaH CTEPMEeHAapiarn 3Y PUKHWAADEN TONHL YYVH
(epua TYryEAapE Gapan-weTHH EnuK KOHTYD EpASMH Guaan we-
Cuaann. Keewmmu wyndal myzysdan Gowdauw Kepaxwe, \msa=
SHATOR KOMMAP ayam WOMABAVS 3YPURLM A0 BEKEMGOIN e

OjaMacan cmepmcesnniung rvecnd ymeux, Kecuaran ?I"}'H My-

BO38HATAA OYATAHR YayH yura KP@Ewarsn Kyyaap & neyp
fnug GFanwn wepar. By Tyrys Kyqaspi yayn Ky4aap kymbyp-
98riui Tysnd yaaam rpadux yeyaia CTepaessapaary HOMBEAY M
IYPUKIIIND AHHKAGuamH, Kecuuw yuys man@araacrd TyryHgu Tau-
AGIIAAE KECYBUI KOHTYP AHA HOMuBAYM sPpuMKMN HKEHTEAAH
K§N GJAMATAH CTEPMEHADHHTHHA KECEAWMAH GYAMIN Nepax,
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Tyrvenn xechn yoyaa Gudan (epua crepmenaspuiarn s¥pu-
KHIWASPHA AHAAHTHR YOYALH XaAM SHUKSM MY MEHH. Byuga xap
GHDP WECHT EMPATHITAN TYFYHra TABCHP KHAYSYH Kyuaap Yuyd
Grp NyxTBra KFAMATAH KYSJAD CHCTEMICHHHNT MYBOSAHAT TeHr-
AFuAALDH TYSHAAN pa Gy TENrAAMAIdPAAR HOMABAYN KYUALD AHHK=
ABHALH.

Mucoa rapugacult DepMand TY3YBUR CTEPRENAIPHIKT YIYVH-

-

ancaapa, @, Gypudc xawaa C mygrara g§fnaran ropusomtaa P
Kyu Gepuaian ned, 11.0-pacu, @ La k§pecarnaras gepuasd rpa-
dut< yoyaaa XHCOOJ2MAH KT paMua,

Arap kecHO oINHNG MYROSAHATH TEKWHPHAMETTAH TYryHiard
KYYAAD VUYH TYIHATEH Kyuaap kinfypuard EpASMHIA TOnMArad
Ky4 (CTEpmEeHuNHT peakimacn) uoe CTepHeHh g¥fnat Tyryura
Kapah Ayuanran G¥ACa8, ¥ CTEpMEHHNNT KWCHAHIAHNY wdonaran-
AM, s¥C X¥0afa crepment uianaaiw. Bup TYyryR MyBossHath k¥
PHATANABH KEMWH HKKNHYH TYrynra yrutaérranaa Gy Tyryuiapay
GHPAAMTAPYEUN CTEPHEHLATH 3TPHKWI KY4H TEHCHD, BKC TABCHP
KoHyuura k¥pa xpcolagnuiinii SETAGOPra onni wepak.

‘Depuannnr ctepxensapusn 1, 2, . 8, 9 paxavaap Guayau
Gearunaiuus. ApBAIO TAAHY PEAKILARAIPHHA aHukaadmuns. 5 wyK-
Tandry TAAHY FUADMpaKka Tpuarearan Oyaraum  Yuyd peakuHs
KyuH BEDTHKAA PAaBHUIAA OKOpUEa AYnanstn. JIeKHR YHUNT MO-

-

AyAM MOMABAVM. A Tammugard R, peaHUUAHMEr MORYAW XaM,

Aymasnin xam sosmasava, Bepuaran gepua yura P, R, Ry
xyaAap TABCHPHAA MYEO3AHATAA typudan. euax, By KyWARPUHT

i

TALCHD SW3NEAEpH Gup HYKTAAD KeCHWHWA Xepaic. F kyuiHHe
—_—

TOBCHD UNSHCEEN R, PEAKUWS KYUHHHHT TBCHD WHIHFH OHIaH

“
Gupop K AyKTAand KeCHICYRYA AanOM STTHPaMP3. K, peaiuns
KYUMHMEP TARCHD THIMEM x&w my K uyKranan JTAMM  KEpaK.

— —

PR/, EF Kywaap yuoypuarsan  $nsaMn3, YuSypuak HHIAUIHHE
MUEAOP Ba AFHAAWIIH MOBAYM KYH9RaH gouraafqua. Bepuaran P

g T x i
(] 5
'
Ll sf ol N ik
.F 3 "
& A
LAY 4 & (& E '?r %
7 y) ] i o
//2:} 14 i }:r
LLl- pac,
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WYHHHHT MOOYAA BE AFHOAHWINACA MOE Ef-; BEKTOPHH € HYKTA=
ra Kamus (11.1-pacm, 6), cfurpa Yaunr e sa [ wykratapuiau
moc paprwaa AK pa 8K uwsugrapra napanien KHAHG YusSHKAAD
yrrasavns, Xocua Gfaran elm y4G6ypuak kyunap yubypuaru 6¥-
agiM. ¥ énuy dpauma wepax. BruoGapus, 6y yudypuyaxHu b

82kTOp Aynaanumaa nepumerp G¥fnad ahnauub uuknb E‘ B8 ‘ﬁ,
peakuwnarapunar  AYHATHIWALPHEN Oearwaafmus, By ywlypuax

Mme pe [m ToMOHAAPHHHAT YIYHIHKAADH MOC pIBHINAA ﬁ; ﬁﬂ

PEAKLHA KYNAGPHHRED MOAYAdapuaH wdoaaaafiu, Fl.'rﬁ EEKTOPHHAr
A8 Gupran TamKEa KRarad Gypuardus  Tpaucnoprup Epravuns

EEEI Oypuaksn $auaw Guage annxaai égn ABK yufiypuarus
CHEYCAap TEOpeMacHHKW Kyaaal Tonum wmysmxnd. Acocuil pacuvaa

R'A_ EE PEBKLHA Kyuaapuuu syuaap kinbypuaripgara moayasapu
B4 AYHAAHIASPHIE MOC PaBHIda kypcatud Kiamus,

Zran TYryRHN KecHll YCYJAHHH K¥a1a6 crepsedaapaary 3i-
pPURHLLTapHH avnkaguira Yramps, Kecnmuw  wywash  TyryHAaH
Gowaaw kepaxkd, yuna PakaT HEEHTD CTepHedn OHpHKKan Gfa-
cHy, Bymaad vyryn 8k A, 8ku B Ttyiyn Gfaaan. A TYTYHHH

wecaflang, By tyrywra yuva kyw g¥isaraa: smanaysm K, kyy Ba
ecuHaran / sa 2 cTepienARpHUNIT I“ 3: peaiHAaapy. by pe-
AKUMEAdp MOT CTepmenanp OFAaad AyEaarad, WYHHHE YUy Yaap-

HHHT TALEHP THIHKAAPH MABAYM KHCOGAANELH. YAAPHHHET MOAYI=
AGpHEH BHUKAAM MAKCAJEMA WY yuTa Kyd yuys enuyg x¥ndyp-

wak wnsaMks (11.1- pacu, ¢); wxTHEPHA HYKT2AAH Gouwnad f&:

EyaHi #WEolai009H peKTop YTiadamns. By pexropuMir Gomwmzan
83 OXHpHAAH { Ba 2 CTepALEHNEPra napaiien KHAWG YASHKIap
?‘I‘HEEHMHSI 'ﬁ}" YHIHNABDHHENr KeCHmrin I!.FIET&EI{ K '-[JlEp ]F"iﬁ}fp-
QACHENHE YYHHUH y9und Gepadn. ¥ 40y prakaaur pa 2 crep-
MEeRApra naparien 07araH TOMOHAADH 3CA MO3KYD CTEpMEnjAp-

— -
[arH H3AAHASTTAH SYPUKHILAAPra Tedr GYArad 5, BA 5, peakuna-

qap moayausw poenaapiaw. Kyuasp yudypuarnga S, pa .;:. KVl
AapuHET AV HAIMILAAPHEN AHHKASW yuya Oy vadypHaxnn Masaym
-

Ry kyw Afnaanmmmaa neprueTp G§Raac afaanmb wHKMwL  Kepak
Kyuwaap yufypyarsaa 5: Bd :-_.: kyuaapHy QepMa CrepHenspi-

va Kvaupns, ;T Ky saM, f: kY4 XaM A TYTYRIGH H0KaSTrapu-
HE kfpavus. Jlewaw, T sa 2 crepmedadp ufsaanwra wilaainm
A Tyrvunan ketun € ryrysny kecnm Hepak. By Tyrvera viprma

HY4 K¥dmaran; yaapags Fu}rq Bepuaran, | CTepaednHdr pedu-
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UWHCH GHUKABHPAH, 5 Ba 4 CTEPHMEeHIAPHMHT DEAKLHEAADK SCE
HOMBBAYM, C TYTYHIE TABCHD KHAVBHH KY4I0D YUVH Kyuaap gin-
GYpuariHIl ACAUIHA MABAYM KYWIapHi KORJBWTAPHWLAH fBoul-

sam wepar, Bynaa ] crepmennunr © Tyryuuara KyAwnaraw i pe=
aKiMA Kyud ymoy crepmesnuur A Tyryaura giftwaran 5: peak=

HURACKHra TecHapH AYHAAPAHNRPHTA, ABHH i:-—._:; SKANANTHTS
suTeGop Gepwmw aapyp (11.1- pacm, 2). € Tyryura nucbaran wys-

JBp KYnGypuaruum  scam yuays MxTuipull HyKTAAaH F KyuHm
HpoadnBNY BEKTOPHM YTEA3ZMHI, Oy BEKTODHHHT YuHAaH Gowm-

3
aa6 §; pexropun moflnamupamua, cfuarpa sca P pekToprunr Go-

muian pa 5, seKTOPHUAT yunAad § Ba 4 CTepKEHASpra napaaien
KAAHG 4nsHKAZP VTHazawH3. Xocua GYaran Enuy THprOypPYsKHIHD
2 pa 4 crepwenanpra napaanes GFAraH TOMOWAADHHEHHED Y3y HAN-
ri Gy CTepikenAapaarm HsaaHaltran a¥pHkHwaspaHar S, &, com

KuAMaTaapuui nossaafan. Mawayu P exu 3-1 KydaapHuHr A¥Ha-
anmnaa Gy TVpTOVpUAKHHEE nepusmerpr G¥iaad aprannt AuKHG.

Sie 3 KY9A@pHHET AYHIAMWIAPHAM XAM AHAKASAMHS. 5, 5, Ky4-
aapun Qepmasnur 3 na 4 CTepkentapHra KFuMpHO K¥pamusc,
6y xyuaap C ryryura ToMod Afmasrauaurinad o sa 4 crepien-
Aap KYARATAH KY4YA8p TABCHPHOA KHCHIAD SHAN.

Suan D TyryeeER KecHin kepa, 9yHxH Oy Tyryura xyisaran
riprra kyuAeH mkkaTacw (2 ma & cTEpMERAZPAACH peARUMEAAP)
AREKAIHTAH, 5 B § CTEDREHANSPAArH PEAKUHAAAPTHHA HOMABLIVM,

By kyuaapusd _f, B 5]; opxam Gearmaadani. D Tyrym yuvs xyu-
asp kinSypuardde xypuura 2 sa 4 crepwewnspeuar O Tyryn-

ra gyfnaran 3; Ba 3; peaxunAsapH yaapunkr A sa C Tyrysasp-
ra KPMAran peaRMHANAPUIE MOAYNS JKHXATAIH TeHr, Aiwamm

-

MHXATHARN HAPAMA-KADWH SHAHHHA, TLHH Sj-=—~§2 Ba Si-e—'fa
n@ srTafopra osmm kepak. By wyuaap wynSypearn 11.1- pacwu,

d na k¥pCaTHATaH, 5: Ba 5, KyTaapuiEr SyHaARLELEn KT paMas.
KW § crepmennd xam, 6 crepmenas XaM 3YpHERI uFIHAMMAZH

uGOpar.

ﬂaﬂnﬁ.ﬂtﬂﬂﬂ«l TYTYHHE KUPKHWAS OV TYTYHAR 3FPHEMIIH Xain
AHEKAAHMACAH HKKHTANAH ORTHE OFAsMaram CTep#eHs OCApHWkaH
Gfaswnra swTuliop fepu gepax. Wyswsr yuyn [} Tyrynaam
kefinn anan A ryrynam 8kn E tyrysss, xatro 8 Tyrysen xecub
Kapaul MyMENH.

AaBGarta, depua cTepmenJApHIArd SY¥PHKHILAAPHH AHAKJAUIHH
8 ryryunsn Gowsaca xaw GYaanm. Bynma B tyrywss, cyurpa E
TyryuEn, kefinn sca L, €, A Tyrynaapasd GepHEn Kecud Kapaw
Kepak Ojaanm,
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47-§. Purrep yeyan Ouxan gepMann Xucobaau

epMand XHCOOAENILA YHHHT Gapua CTEpMENABPRIATH 3] PUKHIT=
NEfHHE AHNKAAL KEpax Gnca, an0aTTs, TYFYHHH KeCHil YCYJIH
ki Kegenu, Arap ynuhr Odbian CTEpHEHASpPHRArK afpuKkHLE) ap-
HHPHHA aHugaam wepak GFaca, PuTrep ycyanlan dQofaasaiuid
wyagh. By ycya sHaauTHE ycyA Oyaub, depuMa AFpHKHLIIN  FHHI-
ABHANNTAK CTepennd Kecnb TTymuu Gupop woutyp Ouaan Quk-
pAH WKKH KHCMEA BKDETHABAN Ba OHP KHCMHHWHT Myso3anard
Tekwnpuaann. Gepuaiil KECHULIH 28881 YHHAT TARHG peakilus-
AapumK BUMKAA0 oAkl Kepak, PepMand  KecHuIRa 3IYpHRHWASPW
HOMALAYM OJATEH CTEpPKEHNIPHHAT COHW  YUTALdH OMACAHTH
WApT, AKC XOAAS SYPHKHILAIPHUHT COMM KYnafnb, macars CTaTHL
annkMae OFM0 Koaaan. Kecwaran CTEPKeHASPAATH HOMObLAYM
SYPUKALLAADHIHT AYHEAHWHEN HXTHEPRA KeGYA KHAHIL MYMKAH,
Onaras KECHArER CTepiKeHnap wyswaany ael, aypmkawasp dep-
MAHHHC TAWAA0 WEOPHATEH KHCMH TOMOH AVHaaTwpuaand. Maca-
A eyMATEHAA 3YPHKHIWARPOSH OHPOPTECH MandHA HWOpaan YHK-
ca, Oy Hwopd YHeHT 3aKnkul GVeaanmn gacya Ku uEran AT pas=
AdCe KApasa-gapme GVaumuEn kVpcarais. AMpAaTHArEH KHCM-
AATH YuTA NWOMABAYM IVPHKHID TEKHCAHKAA HXTHEDHA KON AR
Ky4Jap CHCTEMACHHMHT MYBO3AHAT TEHTAAMANAPHLAH BHHKJAHIAH.

Tenraamasap Tyamiulas HMHOHW OVaca, xap GHp Tewraamans
GHTTEAAH HOMABAYM HIITHPOK 3T4AAFAH EWIHG oadll MABKCAAra
uysopugaEp. BYRHNT YuyH TEKHCIHKAArH KYYASp CHCTEMACH My -
BOSUHAT WAPTASPUHHET HEKHHYH B YHARYE (QOPMANIPHAAH, ARHH
(9.16) €xit (9.17) waprnapiad Sofnassnnm KyasaR. (9.16) wypH-
HHILAArH TEHrAZMANEPHH TYSHLLAS MOMEHT MAPKANAPH YHUYH HKs
KHTE48H HOMABLAYM DEAKUHA HKYMAADHHHHT TATLCHP 4HINKNEDPH
KECHIDALHIAH HYKTAASPHM OAHUE TABCHA 3TWaaAW, Arap peakuud
KYyuaapd HOMILAYM CTepPHEHASDAEH HKKHT2CH Yaapo napannen
Gyaca, (9 17) kipunnmaary Terrnauasapaed QoORNEIaHA L HXUIN;
Gysaa WKKHTE MOMEHT MBPKASH V4¥H HYKTBAAD AUBAATH  Kouza
GyAnaa TaHAINaAM, X ¥K 3CA NAPALABA CTEQKEHAIPrd nepneHas-
KYAap papiillld oAHHALH.

Macanan, 11:2-pacu a aa wfpcataarad QepManHur yura Ty-

TYHABDHIa OHP NuALBCH Fm’ruap k¥ AmantG, 16, 17, 18 crepxen-

- — =i
Agpaarn 8, 5., 5, afpuKnmaapAE BHEAAW TAARG HHAWECHH.
ABEANO TANHY PEAKUHAIAPHEH ZHHKABAMKI, K§paMnIKQ,

Ry=Ry= =P

Gf.nnﬁ. '{.up BEQTHKAT PaBMILLA THK AVHazanm. Snan depmann
16, 17, 18 crepaenaapni KecARUraH KHAHG ma wouTyp OHA8M
HKK# KWMCMra axparaumms sa THrASMH KHCMHHMHET MYBOAGHATHUH

Texwnpanws. By yuomras yifaaran P wyq pa ﬁ, PESKIHA KYHIE
Karopura Tamaat o opaaras G¥aacdanrt Tascupenn wdoainosin
PEAKUHA KYuAdpHHH KYWHG OAaMus, By peakuMa Kyuaapu nnwt_-i

11=5855 14
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11.2- pacu.

Mapnian sapvp G¥aran f;.. -!;1-,. 3,, aYpHKHI KY9JapHTa TeAr
(11.2- pacm, @

(9.17) xypunnmaarn TeRnraaMazap Ty3amus. X §K yuyn sep-
THKSA EYBAAMMEN OAAMHI, EF = (1 TeuraamaHi Ty3aMua:

Ry—P =8 sina=0.
Byunas,
Ra—P F‘E
sln 45" 2

Kyunspumur N sa M wykranapra sucGatal MOMEHTJBPHHHED
HAHFUHANTADHEH XUCOBAACAK, TEHrAAMANAAPAA OHTTAZAH HOMABAYM
KaTHAIALN:

Syy= — P,

Eﬂ‘g.(ﬁl—ﬂ:s,pﬁ—ﬁ’-a{- Ry 2a=0,
zml{}l}_u=-5'll' a+Ry-a=0

By renraamasapuan S,q pa Sy, anugaasazu: Sy, = — 2R, = —2P,
Spa= EEP. Sye HHAr Mas(uA HOIOPAAM YHKKIHH, TAWKH Kywaap

tascupaan 16— ¢7: crepmens HUCHAMMITa MmJAmHHE OHALM-
PadH.

a2
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XIl 6o6. OFHPJHK MAPKA3H
48-§. Vaapo napaaies WKKHI@ KYWHM Kjurnw

onra AYsaaran, ¥aapo mapansen E pa F, Kyuaap
IlﬂcE;apn:z:’ia A, E?u-_.rﬂ'rannprn Kifnaran ﬁim:un [12.1- pacu).

By Kyuaspaft K§mull yuyw yaap Karopura | (Fo Fi) @0 xyurap
CHCTEMACHHEH Rlpmﬁ 2 HYNTATS, P, B s B unyxrara
Hjﬂu“ﬂ cyurw .F| OHAdaH P. HH, an (TR R F. H Iqj‘l.l.laHHS

ﬁq“Fj'fPth- I+P=' -

LT
L1 S

R, B, Kky4Aap TALCHD YHSHKAGDUHM NABOM ITTUPHD, YASPHHHF
KECHIDHIE HYKTECH Gfamuw O wyyrara my H}"—Tﬂl]}l!ﬂ TALCHP WH-

sukaapn OYAAa0 kiunpaMua. ) wyKTagaru ﬁ.. R, ky=uaapun Kai-
xanan (F,. P, (F., #,) Tawkes STYyRYHABpra amparawn3 Ba
(-P:. .5;} 2 0 cucremann afiupnb Tawaafmas, Harwaga O nygra-

— e

ra kyAuaran Ba Gup TYFpH unsuKaa EryBun £, F, syuwaap gKo-

aamm, By wywnapus (apubuernk) xjwuO, OuTra _J?kuj.ftmu X0CHA
KHABM I3

R=F,+F, (12.1)

Xocun Byarau ] Ky XAM GEpUAran KynAspra mapanaen sa yaap
Gunan GHp X0 AFHaaran Gf-
Aaan. R gydns, MBRAOD BA
AfHaAmmsns  VsrapTHpMan,
YHHHT TALCHD 4H3HEH OHAZH
AB HecManuur KeCHIHI HY K-
rach C ra «fuupné g¥amma.
€ HYKTA X0ABTHHH BHHKJAH=
mus. OAC sa Olm yubyp-
:E.“mf:““r PAWAWANrHaay
e Om Hucfathy, OBC sa
Onr  yuGypuakaapHanr ¥x-
e

WAMANTEAAH ~== == HHC
GarHr B3HW MyMENH. BY npo-
nopuusaapia [m=wxn = P,
Om=F, Oce=F; Giauwneny
suTHEOpRrs oOACAK, yaapadn

AC .- E,=B8C . F, 12.§- pacu.
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EKH
(12.2)

Kednl 4HKaIn.
AC'I'LB-ABJF F.= =
cara iipa (12.2) ‘“n-l' y=R Gyaraun yuyu NPOTOPLIA XOCCA-
i‘:‘—'a'-. {IE — "15 i
B L (12.3)

ﬁacnn 65 aaan.

Hlywaal guaut, Oup momonza @ PRI 2208 BEEE BVLHIERE RS

:nnmp HRyeLUCH WY Kyiiaprunz apuduemux BRranducuza
E;ﬂl 81 VHuwe AYRIALNE Oepuizan kywiap Ginaauunda  op-
AL MR mMABCRD 3T yaLLHIHE MABCNN SN Fyelap KVERA-

2dn O R LK He MITAKNE KVEIEP2a pegein itay st nlic
AGKAIPIL ARCPAMATIH. T P RPOROPYAOHAL OF-

- Arap F-i Ba 1_": ¥38po napaajen wyusap amukio
Oy aub, KapaMa-Kapmy TOMOHra E?Hﬂﬂ}r&ri %jﬁ.nc::]' ;':aag:u:gl]::::
TABLHP ITYRUHCH Bepuaraws KEYYApHHHT adreGpawk  AuFREINCHrA
TEHF B AYHAAHINN KATTE Kyu AYHAAHWHAS GFANWHHT  XaMAa
YHUUC Tancup waanrr (12.3) nponopuunra moc PABHIIAS Ky4wadp
K¥fnaran opatdksn TamKapuign WY KyuAapra Teckaps nponop-
WHOHAN GFAaKA8pra ampatumunn, Gynoa C HYKTA KATTA Ky4 ToO-
MOHI LA ETHIIHHH WCOOTAAU MYMKHIL

49- §. Mapanaea kyvaap mapxasn

RHCUra TELCHD wHSHKAApH 3apo napaanes pa Gup TOMOHra

. —r
nlyzugnrau W B vaive L) Ky4nrap cucresacu gUdurramuna
(12.2- pacm) yaapuu KV gapa®  unkaiank. By kyanapun
HEEW of&pan.aea KYHHH RVUIHI KOWAYCHPE OHHOSH ¥eTMascor Kf-

i ¥ ~ A2, 1-'pacu.
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sl

i W

wub Gopcax, Gepuaral KyUaap CHCTEMECH GHTTA R tenr TALCHD

. ITYEHMHIE KeATHPHAAAM Ba ¥

Rdiﬂ (12.4)

TEHFAHKAGH AHHKAZHADM
Mapaanen wyuaBp TEHT TABCHP ITYBUHCHHHHD KVAHIHW HYK-

TACH napIadet Kydidp .m:lfm:m delumagu. F,, F,, .. .. F. fa-
pasaea kyuaap kijdmaran A, A, ..., A HyKTasapHRHC paawyc-
BEKTODJADK F,. ?,, wy [, MEDAYM Ofaraqia papaanea ny'iaap

-

MAPKAIMEMHT PANAYC BEKTOPH 7, HH BHAKJIODYH (POpMyJdaHn Ked-
=t =
Tupud unkapaMmua. Arap Fy pa F; gyuasp TeHr TaLCUP STYBYHCH
-TE'-, , K¥Anaran syrasu €, Gunan Gearnaacas, (12.3) ra kyp3
&-i—-:ii' — JR.
F Fy
-~
nponopinam EaHu MyMKnH. C, HYKTa Pagnyc-oexTOpHuH rs Ae-
Sy = N - =
cag, AC,, C\A, BesTopaaphu r. ry, . OpKEIH KyRuiarnya v go-
ABJAW MY MEHHE
i

—a = o —
AT&l =re —rp Gdy=r,—rg.

(12.3]

By whogasapuun (12.5) ra g¥hudg, ;-,:. HH TODAMHS:
(12.6)

==

- 3 =
Suan Rl.i Guaae F, wu Kywub, yaapesur Rl.i‘.ﬂ TEHr TALIHp

-

ITYBUHCH KFAHARI HYKTACH C, HMHT DANMYC-BEKTODHHH rp AE-
cak, (12.6) ra GHuoaun

—r - - — _—
_F R'I [ -I-F;r" _"Flr'l + F'.:rt+ Ff:l
) RI.E+F3 -FI+FI+-F3

xocun Giaanm,
Iynaaft KuanG, Gepuaran Gapua KYYAAPHAHE TEHT TABCHP
STYRYHCH Kifmaray nygra C WHHT painyC-BEKTOPH YUYyW

L e
— E F|F|:
[

T e b e P
r,= = 12.7
€7 AR4Ft...tF, a Sl
& E F‘
(=)
oruysann XocHA KHAAMES. J
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&

Ilynnaf guaul, napassen Kyuasp MAPKAZMHMET DPBAHYC-AEK- :
Topu (12.7) dopuyna Guasa anuyzanap sean.

S
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(12,7) nr xoopamnata Teaepura npoexkumanal, napasnen kya-
AAp MAPKBIUHHHT KOODAHHATANAPHHH AHHKAOBYN:

A Jr_‘ n
;IFJIE L .Fr!ul']: EF'-JI
KXo = .:—‘ Y= r-: y T - f-: (12.8)
Ly £y it 71
2 Z =

dopuMyanaapra sra Gfasmma. (12.8) aa x;, ¥, 2, napaanen kyy-

AAp MADKO3HEHES KOOPAMHATAMADHHN, Xy, W, & 9Ca F Kkyu wifina-
réx A; HY KT8 KOOpLREATAAApHNN wihogaAaH M.

Lllynn Tabeuanad Framuari, _f':’?&ﬂ xonpad 8w F. H, ..,

I
F__, Kyuaap Tewr TaLCHp STYRuHCH GuAan F, wYDT KyuH TAL-
KHA 3TMErEN X0A88 TYPAR Touonra AFHAATAH DEpasden Kyuanap
cucreMacH yayve xam (12.4), (12.7), (12.8) dopuyaanrsp ¥puHas
i

G¥aasepann, fagat GOy xonna EF, ui anrefpanx AuFunin aed

=l
KAPEO KEepaK,

50-§ KATTHE HHCMHHHP OFHPAHK MAPKAIH ‘l/

Ep ceprraa jamna Ep cupTHRAE VHua ys0¥ GYamaran  xap
KaHoah moaaufl HYKTAard, MEXAHHK CHCTEMA BKH KATTHK WHCMPE
Ep mapkasura AYHEATAs TOPTHIL KYYH TabCup Kuaadw. By wHyw
MasKYP OOBERTAADHHNr OFEpAlK KyeAapy neC wpuTRaaad. Ma-
canan, M, M,, ..., M, moxAMA WyKTAJBpREH — G¥nakyanapaan
nBopat KatTHg mucuMul Kapsliguran OFacew, YHHET OFMpanrn By
HYKTaAap OFHDPARKJADHEHHT RuFanancuasn wlopar Gyaaan. Ooar-
A8 TeWWHPHAZAWTAH HMHCMHENHD ji.nuaunaau Epuuar {auasmaapu-
naH BHUATHHA KHUHK GYATanmuian, M,. Mg, v 4an Mn HYKTaJap
OFHPARK KYwaapuoy whonaiosyd BEKTOPASD NAPENJEA Ky4aap
CHCTEMACHHH TAWKWA KRA2aM, By KyqdspHEHr MEapKasH, TeKWH-
pHAZETTAH HHCMHMHT OFHPAMK smapkaaunu wporanafan. OrFupauk

- —

KYy4aapn MOC peaHnas £, M, .., P, napadaea pextopaap Gu-
agd wporananysus M, M, .., M uyxrasapasu wlopar mucu-
HHHF OFHPIHE MApKAsuHi Tonadamk (123 pacm). Arap 6y map-
kasun C opxaam Gearnnacak, y soans (12.7) ra acocan C nyx-
TOHHHT PAAHYC-BEKTODH

L] o Ll -
¥ P E Py
T - =l
P

PN
2R

fum ]

(12.9)

 ¢opMyna Gunap TonMaanw; OyHAd
:;, Guaaa M, OGfaakvasumur paznyc-

e e s

pEKTOPH GeArdaauran, £ 908 IWHCM-
muHr orapaux cysnaup. (12.9) sek-
~ Top WPOLAHH KOOpARHATE TKAApHTA
npoeruHAal, KATTHE MHCM OFHDAHK
MAPKARHHHNT KOODLMHATAABDH YHYH
dopuynasap XOCRA KHADMUI

FPuxi 12.4- pacu,
&K, - 'P »
" "
> P ‘%Pzﬂ
Vo= Tl T (12.10)

P acuAapHHET OFHPAHK MAPKAZIAPHMH AHHEAAIILA WHCMHE
ramkuA STYBUH OFNAKIGPHMEC X@mMu, 103acH  EKH YAYHAHTHAAN
dofaaranem XAM MY MEKHH. Macaaan, MHCMHEHI OFHpPJAHE M3pKa-
SuHH YHHHD XNAIMKMHTE (apad TOMWIW YUYH YHH . Td RA4AK av,
(f=1, 2, ..., ) xammra 9ra OFIrsu Gimakuanapra Oynaumma
By GjaacupiapHuur Xap GHDHHHEC BA3UATH MOC PAANLILA GuTTa-

i
aan pasuycssextop £y (i=1, 2, ,.., n) Onaaw awmgaaucan. Xap
Bup GYAaKYAHHET QFHPARTH :1P:-1,&V. giauG (Gysna 1, Gwaan
i — Bynakqatunr COAHIITHPME OFUPAHrA fearnaanras), Gup-Ou-
pira napasnen mexTopAap GeAaH HPOAAAIHALK, JHHCMHMHI OFHP-

JHK MAaPKE3H Fp PaaHyC-BeKTOp OuAad AHHKABHYBYH Gupop €
nywTeaa Gfacun. (12.9) dopuynasn K¥aaal, KyAnnacHEn XOCHA
KHAAME

E‘I[M'tl;

B e
b LY
=

JHucMHM SappavatapiHHr Y3AYKCH3 TYnagwmKiaan wubopar aed
kapad, (12.11) 2a Av, xammsn HOArE HATHATHPHS AuM#T XACOD-
AACAK, ¥ KYAHJACH WHTErpas KypHHHWHHH 0A8AM:

23 i;d.v

.I'1 = L——r

4 v
{'['I

~ OFdpask MAPKAIHHHHT KOOPARHATAAAPH 3CA

!;m!"’ ‘[Tﬁﬁ‘

A LS e L7 o e
[’)TIP { 1d¥
{ vl

L}M ¥
L-;dr
t

(12.12)

X, m
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dopuyaaisap épaamuna Tonwaagu. Bynaa HHTErpes MHCMHEHHP ' Iy cusmerTpus Fin Ginaat Ox ¥x- gh
T8 XamMH ﬁgﬂuqa OJOHHAAN. AP MHCMHHHT COAHWTHDMA OFHp- | HK, ynra nepnesgEkyAnp want Oy
AUCH VHHHT O8pPYR xHCMHIA OHP XHA, SIBHE HHCM OHP MHHCAKH i {reasaMu3. [1AACTRMBHHHI OFHp- g S~
Gyaca, (12.11) Ba (12.12) Hdmnamlpnan  amK Mapkasu cunw.im_&l,l llB'I:E' H.:, el
lrn!'[\-" nn Ox ¥xas Evraswn YUyH '!"LMQ T4
e O Gjaanm, x¢ WA aHMHABAMAS. X o -
£ e (12.13) 'S unawgaap Guask HEP“F““TﬁM“' f@d
cTina 103acHEN yuTA THEDH TYPTOYVD- o e
'[xdl-’ yd* Lﬂﬂ"’ HaKAN 10340apra g-;pnﬂlﬂ'lﬂ. DEA __,-".'.::*-m
e AT g e 32D 3 (12.14) TYEpH TV pTOYPURKHI 1» novep GH- F ¥
[ ik L] i ] (M v i
¥ ¥ ¥ nan, ENLK ~T§Epu TYpTOYPHBKEH
xeanl uMKsin 2- nomep Onaan, WMQS TyFpH TYpT- 154 Tt
g & Wi 9ca 3 Guaan Gearsaafani. == pacM,
BHp ®HucaAM 1032 (ACCH EUCM) EKH YGHSHKHHHE OFHPAHK Map- ypua 12.15) ra Kypa
waanan Tonum yaye (12.11) — (12.14) dopmyagiapna xams ypuns- ¥V xoana (12
ra 103a &kM yayramkan oanmr ea (12.13) é&kn (12.14) dopmyaa- _ A ey - Asat £y - A8 (1)
JapAa MHTErPANAALINE TEerdian o3a éxu uning OFAnya amaara y Asy - Agy 4 Ay

OWHPHE Kepak, Macanan, GHp MuECAWM Tewuc 3@ yuyn (1Z.11)
AsH KyAnparnee 30CHA KEAAMHD

" n
N b E‘,é-sm
Xpm ey Y= e (12.15)

51-§ OrHpIME MAPKA3HHH AHWMKAAL YCVATapH .,.‘(

1. Caunempna yeyaw, Azap fup WUHCAL MHCH  CHMALE-
pUR meciteauzit, Ve fxle Maprauza sza 0y4ca, YREHE Oorapank
MAPKESE MOC pasisida ¢ CUMMEMPIR MEKUcuuda, & ciymwem-
prR yxuda, € cusmmempis smaprasda Emacu.

Macanan, GHp MEHECAH KUCM CHMMEerpHsa Texucaurura sra 6ya-
ca, 6y TEKHCAHK MHCMHM OFHPIHKAapH P, =F, Gjaran HxxuTa
Giaaska puparand. ¥ X0A08 HUCMHHHT CFADAMK Mapkesuna Gup

TOMOHTE AYHOACAH, MEKAOP KuxATASA Teur wxkn P, sa F; na-
pANAeA KYUNAp MADKASH Ae0 KAPACAK, V XBKHKATAH CHMMETDHA
TEKMCAHrHAA ETHWHIA RIWOAY XOCHA KAAAMH3, MHCOA TapHKACHIa
CHMMETpEA Mapkasara ara G¥argn Gup Muncas xaaka &xu IHCK-
HUAT OFHPJAMK MADKASH YHHHT reoweTrpHs (CHMMETPHR) MapHadn-
AA STHIIWAN HYPCATHID MYMKNH.

9, Eiaaraom yeyau. YKucMuan OFHPAHK MAPKAZASDH MALAYM
Gyaran Ofaaxnapra 6§anm mysmeun Gvacud. Byaakaapuuur oFp-
AWKAAPHHH VJADHHHT OFHDAHK MApKAZNapHuH HPONBAOBUH HYK-
TANgpAA TENJapram feG dapaz xuaud, Gepuardd MHCMHW aHA
mysaaft Hykraaap tinaamumas HOopeT nef Kapatanu Ba  YHUHP
oFHpaHK mapkasn (12.10) — (12,15) dopuyaanapiunr  Gupuian
(hoilaanannl AHHKAAHAIH.

31-macaaa. 12:4- pacmaa kfpcatuaran GHp MHHCAH NAACTHHAS
Eaur. C OFHPAMK MApKA3H AHHEAGHCHH.

- Bumul, [TAaCTARA CHMMETPHA FKHTE 3Fa@ IKAHAHIHEH K§paumhs,

l@- ol i v
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1, 2, 3 TiFrpn 1yproypuakaaprunr C,, C, orupank
ﬁﬁ%pm g.uaplfzar AHArOHAAAApH KeCHUITOH HYKTAAa GFaranu
YUYH:

X=X, =15 cu; x;= 0 cM. (2)

3 By Tyepst Gypuakau TYpTOYpUAKAdPHHAT 1033A3DH 3Ca

As, = As, =300 cu®; As; = 200 cw’. (3)

(2) sa (3) wu (1) ra kjhear, x,=0,125 u kel 4HKBAN
TleMak, TARAZHCAH KOOPARHATA CHCTEMACATA HHCOATEH Gepuaran
AAACTHHA OFHPAHK MOPHAIMHMET KOOPAWHATANAPH Ty = 0,125 M,

Vo= 0 3KkaH.

3. Manguft orup.uiciap (waaeap) yeyau. $apas KuaanIug,
R Ta FOBAKAApH GYACAH BA OFMPANTH P GYATAH GHD MHHCAH HHCM

GepaacHE By MHCMHHHP OFHDAHK MAPKE3N [, PAARYC-BEKTOD fin-
nan whozanamcun. Fosaxrapun uepar moananap Ounan ti.‘lil-l-

- -

pafiauk, YABpHHHE OFMPAMKASDH MOC PARHWIAR 4, §y - - - G, BO
- = -

OFHPARK Mapxadnapu 3ca Mo pREHIAZ Fy, r.t.. P T BEKTORNEPD

Gunan nponatancun. ¥ X0Ana GFJakN&Ul YCYARrd 8COCaH, FOBAK-

ABDH TYNAAHPHATEN HCHCM OPHDAHLE MADKASHHMHM PAMYC-BEKTOPH

L]
o T
b LY P-|—f:ir1|;¢
F, ==
[ B8 q

wynocatar GuaaH AuMkaananu, By epaa Q — Gepuaras MHCMEHHT

- FOBAKADPH TYAAMPHATAHAACH oFapaurd, By uynocafataan
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3
keans unxaan. By dopuyaaza £ =Q— ¥ g, 6Farann yuyn
[}

- —
ne Q rrr_._l- oy
- = 5
Q‘Eli‘z
=1

Xocwa Gyaran dopuyranas k¥pamusxy, FoBaKIapn BFACaH mucM-
HHAF OFHPJHK MADKAIHEM AHHKAZW yuvil ABREN (QHEPEH YHUHD
FOBAWMAPH MHCMHH TAINKWA STYBYH MOANA OHAAN TYALHpHAA LW,
XoCua GYAaraH MHCMHHNT OFRPANK MAPHA3N amugAananw. Ciwrpa
FORAKABPHUAr OFHDAMK Mapkasaapd asuyaanain. Foeaxaap ornp-
AHEAAPHAR Maupnil aeb xucoGnal, Gfaakaan yevam acocuaa fie-
PHATAH WHCMHHHT OFUpAMK MapKAsH aHHKAAWAAN, ACHCM  Gup
WHHCAN OFAranung YHWHC FOBIKJAPHEH XABM WY HUCMHN TEWKHA
KHAYRUH 83 COAMIITHPMA OFHpaurH Bepuaran mHcM coAnwTiHpMa
OFUPANCUASTH MOnda Cnaan Tyanupuaaaw. Bywna oFmpank uaps
KAIMUN xHeodaan GopMyaatapuas GakaT reoMeTpuK KATTaARKAAD-
HEHD §auruwa xarnawand. GuroGapuH, KHCMHHEE XamMurs £¥pa
OFHPANK MAPKE3NHN auugaaw GopMysacs gKyfAddaruda Gfaans:

=3 A .
Vrﬂl—zn Sy
Fo |

VF—"¥y
=

Oynaa V — rosaaapu TRAAMPHATAN KHCMHWET Xamumu, Vv, (=
=1, 2, .... ) — i- FOBAKHUHT XAHKMH

Kapanaérran mucu sccw wsaian nwbopar G7aca, Gynaad xucM
OFHPAMK MBPKASHHHHT PAajnyC-pel TOPH.

A
5;:.1—Esm
rym— (12.16)
§=3¥g
ik
(hopmyaa Epaamnia ToONHAALH; OVHAA 8§ — ACCH WUCMHHEP AXJHT-
JIHTEHLATH aack, & (=1, 2, ..., #) — i- KecUMHUNr 10a3CH.
OFpAMK MADKAIMHHHT KOOPAHHATANPHHH TOMMI YuYYH, AéH-
KW, IOKOPHIArH BeKTOp #hoAAAapas KOOpAuHATE FKAApHra npo-
EKlHRAa M KepdK,
Si- macasana mangud wiasrap yevan Ouacn examns (12.5-
pacw). Bynaa mucmun axant BOEK t¥rpn 1¥proypaax sa ,man-

HA 1w03aan” AQSL 1iepu riproypuakian mbopat ned xapadsua.
DEK sa AQSL tiepu TYpTOypUaKIBPHHHT OFHPAHK MAPLAZAL-

diu

-y

rc=
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punn woc pasuwaa C,, €, w3s02punn sca Asy, As; mecax, X, =
|15 cu, x. =20 oM, As, = 1200 cu®, A5, =400 cu®. ¥ xonza
1_2_15:. ra I:S:mnan, NAACTHHKE CFHPAHE MApKasHHH AHHKAALW yayH
Al -;‘:I—hs’ - Xg,

A — Asy

popsyaanan (ofinaaanmw MyMmiud. By dopuyas Gyfinia xHeos-
sapun GamapuG, x,.=0,125 u, AsAn assairk KABOGHN XOCHA

AE;H;CF.!-HEIIH.BH TAWKAPH OFHPAHK MAPKASHHN AHHKARIIAG A~
duk yoya, Tasmpuba ycyAnapd KaM MaBmyad
" KinHpYa AXANT MHCMASDHHET OFHDANK MApKASHHH aHHKIaWINA
MEierpan kypHuHWAary gopuyaaiapian dofiaarandu XaM Ky aail
. anu,
J&f— macana. Mapkaaud Gypuarn 22, pagmycs R 6Faran Gup
";lu-luuu AB & KypuEHLMAATH KACMUHHT OFHPAHK MADKAIH AHHK-
~ zgucuu (12.6- pacw), Oysaa & — paauannd, R —yaywauk GHpau=

. rHaa Yavananu.
» 1=.'trill;|u|sr Ox viad BiAmwar CHMMETPHA ¥xu OFhnab ¥TRasaMus.

" AB @ina dl = R - dp ysynaskaarn Gyaakya amparamus; Oy OF-
 aaxny Ox §Kxa uWchaTan ¢ OYpuak OpRaas auuyAaHcHn, ¥ Xoa-
na ¢ Oypuak (- z) aan (+ ) raua KuiMatiapiu Kabya Kuaaiu.
AB Bl yayaawrueu L Gunan Gearnaacax: L= 2R .o (12.14) un-
terpan kypuunmaarn popuyaa AB SHaHK yuyH

Kp =

&l
Ay - {LL—- {1'

acH
opraan whoaaaanaan. Bywna x Guaan dl EAHMHT KDOPAWHAT
62.1r:+namau. Pacsnoan: & = Rcose, (1) qopuyaann TysamHa:

L]
JHR:::S?R-#? o

,N,“'c— -"?—'usiﬂ?

—a a

“Ra

MIHHT
liynpal xuans, A8 €A wakmuparn Gup FHHCAH KHC
OAKNIAH KOOPAHHATE CHCTEMACHTa HMCOaTaH OFHPAMK  MAPKAIM

o .—E-f-l'f—‘ dopuyra Gusan AHHEIGHALN,
T

¢
Ly

ITLy
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AHHAMHKA

A. Moxawit HyKTa ARHAMHEACH

XU 666. MOJIHA HYKTA XAPAKATHHHHI
AU BEPEHUHAN TEHTJIAMAJAPH

52- § [lunampxa akcwomanapu. AnnavimKaHEHT HKKH
ACOCHA macasacwH

AuuaMukainnr acocHun uTaaWsank wawxyp onus I Caanaed
(1564—1642) na wnrans oawsn M. Heworon {(HH3—1727) T0MO0=
HHAAW K swaunran e Faanaed—HooTon sonysaapn el iopi-
THAAAHTER KV AHLACH #KCHOMANAP TAMKHA KHIZAH,

1-aKkcuona, Tamyy mysum mascupuda OYaMaIaGR  NOoOOHi
HYEMQ VIRKIEKE Muse Xoaamusi C8n myrpu $R3nkae meinc
X TRAKQTWHE OO AT wrem g,

Modoua rygmaza xyd Taseap STMErYHYA JINHHHC Tamy x0-
AATHIEH ERN TYFPH UHBNKAN TeKHC XApAKATHEN CAKASMN yHuHT
UMEPRUACE NeflMIBIH, SKCHOMAHMED F30 SCA, ONaTHd Mexamnua-
HHHI BHEPULE KOAYHE 366 10DHTIAS LK.

2-aKcHOMa (amHAMAKanuHT acocull Kowywm). Moddud Hyn=
MANKNE GUpop Kyt maBCHPUOR OALGA MESATHUWGR WY Ky® 13-
Ha.Rimi D4AaH OUp Xus 80 MENOODIL MAIEYP &Y% MURIODUIG
myFPR NPOROHRLORA RATP, ABHA

e

miyp = F. (13.1)

- ==

Bynna £ — nyktara tancup Kuaysun KYH4, ® — HYKTAHHAr Teaja-
HMLIH, M — NPONOPUHOBEAAHK kOMDDUUHENTH OFAHG, HYKTaHuHE
MABAYM DHIUK XYCYCHATARDUAR Oesruaadu; ¥ smoddud HAy -
Ninz M@CcAcu nel ATaJaLu BA XAPAKATHHHT X8P KAWAAA Y3rapu-
WHFE HYKTAHWHFN KYPCATARHIAN Kaplunanrudu—uoddud Hygma-
Mun: ukepmany xycyeunmuny whonananan. (13.1) syusocafar-
Aau waccann fasaw yeyaw keanb unyagu:

M= i.
w
Uynouaw, wmomznii HYKTars Ta®CAP EHAYBMH KY4HH Ba Oy wyd

TOBRCHPUAS HYKTAMMHT OATEH Te3NAHHIWKHHA GWA3 TYPHG, HYKTA

IEIEI:E'HEHIIH AHHKAAM wymens, By yoya Gmaan aHEkAGHIEH Macca-
ra BHepm MACCad peftunaiy.

Arap wykTa maccacn HuwoTowbunr GyTyn oaam TOPTHILHI KO-

HVHH acocuia Tonsaaguren Oyaca, yus EpHunr Toplam kyyn P
iid
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B4 SPKHE TYWHIM TEIIGHHIDN £ OPKAAM KyRHmArHsa wdosataus

MYMKRN

m=r (13.2)
L4
(13.2) Guran AMMKAANSNNTAE MacCA 2PAUMANHOR Macca nefin-
Aamm.
3- gKcHoMA (Ta'beHp BA AKC TABLHP KOHYHRM), Xap gandalt
marcupea yH:@ menz oa 04p mpFpu wuUK fpfanl xapasma-

Kapuitt RJHAAZAN @KC MABCUP MOC KeAadu.

CratTHkoza XaM myHsafl aKCHOMEHH KeATHPraH SAHK. ¥ epaa
TALCUP BA AKC TALCHD MYBO3AHATIATH JKHCMAADTa HHcGaTan Kena=-
THpAraH 3an. By epaa 5Ca YUMHYK BKCHOMA KEHTDOK MABHOAM —
HXTHEpUI XOPAKATAATH KHCM BKH RYKTAAZpra HHCOETAH KeATH=
pusran. Llysn TALKHAISW KepaxkW, TAnCdp Ba AKC TaboHpul
GeArnaoRsH Kyuaap yaapo Tedr sa Gup TiEpu wHaHK 6FRaad
gapama-gapmn TosmoHra fifpaaran Gfamwnura Kapamaciad, yaap
MYEO3HATABICAH CHCTEMANN TALIKILT KHAMBRAH, Lesek, By Kyu-

H TYWHPHO HKOAZHPHUT MYMHWH SMAac.
Mp:—:;{lmrn. ..:*Epddug uy.a.;naanuuz Gup Hewa kY% marcupuia
040K MEITARNULYE XOp Faflcd cyd mﬂunpn&q- MAIKYP HyNma
QAZER MEIAGHIR AAPIHIHE 260 HEMPUR HUFUROACHZL MENE.

F‘,, F; AT F-i KYWiap TABCHPHAA MOLAHA  HYKTAHMHT oAraH
TesnANMINHE W, Oy KysaapudHr Xap Gupu Tyanam xocua 6ya-
-

- —ay 4 it
ran TeIAAHHILIAPHK MOC PABHIIAE B, Wi ... Wy AeCaK, B
—r —_

CHOMITHH ;—_-w,+-m,+ S -1,—-;“ EYpURNAS S80I MYMKHH.
4-akcuoMara Ounoap, MoALnl wyxTara OHp Kanud EYUJap Ky’
finacan G6yaca, (13.1) un

P, (13.2)

MyHocafar Gunan asvawTuprm  aywkns, (13.3) wndona Hodiuit
HYEONL A NBROCURENE aCoCull menzaamall pehnaanu,
BHpHHEH HEKH aKCHOMA TpHHAR GFATEH KODPLWHSTAARD CHC-
TeMACH UMEPKHIA Canok crcmesacs Aeduaapu. Kehmwpox, Gup-
Gupnra nucOaran TYFpH HHIHKAN TEKHC XBPAKAT KUAYEUH CUCTEx
MEASD ¥aM HHEPUHEA COHOK CHCTEMBJApHHH TAWWRA KEARWHIH
kypcatamua, Tamputa Ba KysaTHwaap WYHRH K{peATaLHEN, TEX-
HWKAHNHT KynrHnag macanaiapans eqnman Ep Guaan GoFAANTEH
CHCTEMANH WHEPILHAT cHcTema el Kalya Kuaca Ofaanu. Epuunr
3 Yxu aTpodiHad alinaHualInEa XAM yucolbra oauin 3apyp GFaran
MAC2AaAapAd 50A MHEpUMAA CHCIeME CHATHAS TFEOLEHTPHK CHE-
TeMa KEOYN WHAHHWIK MYMKnH. BYHAaA CHCTEMBHHHr DOIH Ep
mapiazuna, Jxaapu aca .k¥aranMac’ neb oxunran yura WALysra
Hinaaren Gyxsan. XHCOOAAWAAD KATTA AHEKIAKK TAARG KMATaH
TAKAMpAA MHCPHMAA CHCTeMa CRATHAS MapKadH Ky&m mapkazuia

|7

L4
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Gfaran, YKAspH 5Ca JKYSFaaMac® waNy3aapra ToMmon AV HASTH-
PHAFAH FEAHOUSHTPHK CHCTeMa KVaaawdiann. YHHHHN aKcHOwa-
HHHP OafHMEA KHHeMATHK SACMEHTIOp (Xapakar, TEeaank, Teidna-
M Ba X.k) AYK. Wyanar Yays ¥ X8p §auiafl HoopaHHaTasap
CHCTEMaCHAR TpHRAM.

HusamiKans eTHaaanras Macaadaapun HEEH TYpra Smpatam
MY MK M

1. Bepuazan xapaxam Ofiuwa By Xapawumnn Keamupu
REKAPYBLL KWETAPHE GHUK M.

2. Bepisea gyesap Gpfiung 0y xywaap XOcwa xuaysin xa-
DAKAMMHIL OHIK .

By macnaansp, MO PaBHIING dukasuNaine OUPUNLIL 82 UK~
KEHYR acocull Macgaaaapd Nefiasnn,

53-§ IpkuH MOMLIRA HYKTA XapikaTWHUWT Auddepenunan
TEHrAAMILAPH

m Maccand MOLIHA HYKTAHHHT TeHr TABCHD STYBYHCH F 6ia.
raH KYUYJAED TALCHPHAAr# XSPAKATHHM TEKIIHDIMHS. MKKHHIH K.

— —¥ — &ir ="
CHOMATE ACOCAH: muw == £; GYHLA W= o {r— HYKTEHHHT pAAHYC-
peiTOpH) GYaraud yuys

dir

m . (13.4)
kipuniuiaa Banm mysmxnn. (13.4)—spcan soddadt wyxma yapa=
KOmMUEHaN: sexmop  Kypungmdaze  copgepennitar menzAaMacu

AefinAa0M.
(13.4) sn Iexapr KOOPAHNATE VKAIPHTA NPOEKUMSNAT, ApRiH
Moddul. wyyma xapaxamg ca@epenyuan  MEREAAMAAGPURINE
KOOpERNAME YEYAGa wdodararuMuAR X0CHA Kuasuns. Hynondan,

X, Woz— ?aexmpunur. Fy Fy F,-_f BEKTOPHUHE KOOpPLHHATA
FRAGPHAATH NPOeKILHAAApH Ofacub. ¥ xoana:

x dty ds f
HE#F,ME-FF WE-F:‘ (115.5}

Tnaavnkanunr Gab3H MACANBAAPHAR EYpmaa Ta0uHA KOOpIW-
HATaAGp cheTemachAan Qofgenanu Kyaal GFaaan, Byaasd cuc-
reMara HUCOATEH MOLAMA HWYKIS XapaKaTuuuir fAuddeperinsa
TEHrIAMAAAPARK Ty3amMu3. TeasanHil BEKTODPHHHHT OHHOpMANLATH

T

npoekiHACH HOAra TRArAUTHHE XHC06ra 0anG, (13.2) nu : EP. b
Tabuil KOOPAHNATE YKASpHra npoexuunanal,

mw =F, muw,=F, 0=F,
dis I jadsid
renraasmanapra ara Giaaumua. Bynas w = e i, - P(rﬂ) G a-
i74
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TAHK VYYH, YHH

e E"_”, 2 136
" Fe p[dt) Fr 0=Fy (13.6)

5 wipunnuiaa €aa onamus. (13.6)—spurun Modduld  wyxma xapa-

wamuruKe Matuil KOOPOURGMAAGP CHCMEMACUIA HuCOamar
dufepenyna.n  menzIGMEAGpPE NEARAALH, (13.6) 2a s=s(f)—
HYKTAHUND OEPHACEH TPAEKTOPHA OffHaal xapaKkaT KOHYHHEH, p

 3CA TPAEKTUPHAHWAF XAPAKATLATH MOANHA HBYKTA OWTan yorsa-
©yoT Tywysdd MYKTBCHHRHT STDHARK paddyChis uhonanafau.

54-§. Moxamfl HyKTa NHHAMHKACHHWHT DuepuHEH
acoCHi MacamacHHH eqHI

Maccacn m Gyaran Mmoasuit Hykra JlexapT kooOpAHHaTaaap
CHCTEMACKHIE HHCOATAH

x=Ft), y=FHhie), 2=F(0) {13.7)

gonyrra wypa Xapakaraa G§acau. MOALNA HyKTani {13.7) xouyu
Gyfinua XApAKATAIHTHPYEYH KYUHH GHAKAALW c¥paaaan.

Monaaufi HyKTa IHHEMHHACKHHHAP Gy CupHH4H acOCHA Macana.
CHHH EqHul YUYW MOINHA HYKTE XapaHaATHHHAT Miipepeallna
Tegraamadapuian Qofiigaanavul. (13.7) aau axkt GYAHYA HEKKHH-
uy TAPTHOAM X0CHAAIAD  XHCoOJal, (13.5) ra xihcax, MOLLHA
NYKTAHM XADAKATAGHTHPYBAA KY9HHHT KOOPAMHATE  FRAAPHAATH

npoekunraapu F,, F, F. RotHa Ginanm, ¥ xoanp F Ky4 MHK-
J‘BFH e — T |
F=VFPth+F=ny sty +2 (13.8)

QopMyaanan, AFHAANWN 3¢ fiYHAATHRYBIH KOCHEYCAAD OopRaan
AHMKAAHAH,

— | A i o et o
cus(f'.ﬂ;}— -'FF! cas(F, y1= % cuau?: z} f (13.9)

Arap wonamii HywTA KADIKATH BEKTOD YC/AA e TaGund
yeyana Gepuaran 6§aca, (13.5) Anddepenunaa Tenraauaiap ¥p-
wira (13.4) éxu (13.6) Tenraamanapaan GoALAADHHAILK.

MOafAnA HYKTa AHHAMMKACHIHHE GHPHHYH acocufl Macanack
HYKTaHHAT Oepnaran Xapakar KOHYHHHU audppepenupuangam £p-
RaMuAa eunArand Tydadau dUHGMUKGHEKZ MPFPE Macaracy ned
XEM ATEABAM. :

J3- macaaa. M MACCAAW MOAAMA  HYKTAHHHE Ox yy Gyinud
TYFPH YHIHKAR XAPAKATH

.;;.ualn(l-i-"—“i) (1)
@
rewraama GuaaH noxanznagn, Gynaa ¢ BA Uy—Farapuac MuKiop-

Aap, X—METP XHCOGRAE FadaHaldl. Hyxrira TaLCHp 9TYBYH Ky
BAKT (PYHKUMACH Ba Te3AHK QyHKUHACK CHPATHAR aHNKAGHCHH.

FE]
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Euwir., Moaanft nygTa TYFPH YH3AKAH X2papdT KAATAHH YUVH,
yHuNT xapaxaT Auddpepenunan TeHriauacH KyRuaard KYPHHHIITIA
ara Gyaaan:

mx=F,

(1) nan BaxT 6§Anga Gupuuyd BA WKKHuTH TAPTHOAK Xocwna-
Jap xucoGAaRMHSE,

X = duﬂ‘ '] i L ﬂ‘# -
a+wglt (a-o P
¥ joapa:
FI= ek Mﬂ'l:lg .
{2 + oyt)?

i el 5 T
Byupa x = 0 —rrey GfAHwHHN 3BTHODPIE QACAK,

m
B oy O
J- a3

—

keAnt uwukand. Ox Fuanar Oupank AFHAATHPYBYH DEKTOPHEHH I

-
Gunan GearnAacax, HYKTArA TORCHD STYBUM £ KyY  BEKTODHHH
AHIKAOBYH
SR .
(m 4wyl ® 4
MYHOCAORTHH XOCHA KHAAMME,

34- macaaa, m maccaaw M mapua xap GHDHHMHT yaysaura [
Gyaran MN na MK Basnces Crepmedhsp Onaad WAPHKD BOCH-
Tacuad Gupuktepraran (13.1-pacm). By cuctewa meprakan AB
§x atpodmaa w ysrapwac 6ypuax Teanux Guaan aitianain. KV =1a
nef 0RO, CTEPKEHABPAErH 3§ PHKHLLADR ANHKAAHCHH.

T, Eunm. Koopauwnara Oomnen O HyKrans
oanG, 13 1-pacmaa  kypcatharangex, Oxy
KOOPLAHHATANAD CHCTEMACREN §TRA2ANMHS; OYH-
18 MK sa MN crepmenasp €Tran TEKMCAHK
Oxy Texucamk OHAAH yCTMA-YCT TYLICHH

Lllapuara Tamcup STYSUH Err=-mEurupnuu
KV9H KaropHTa BaIHCHS CTepmendEp pedk-

MHA KYy4ASpH ]‘:; Ba ?_"; uu  Hfwab oanb,
mMAPYAHH 3PKUH XDATA KEATHPEMHI B3 YHUHHF

mx = 2l ixi mJ"-EFI; (1}

K pRHIAATH XADAKATH ARdpepenilnan Tenr-
AAMBAAPHITH TY3AMHE,

176
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P{Mff_ﬁﬂﬁ}rpqux rear Guau Ba ON=0K=d &jarann yuyw
OMN =0OMK = a {pusapnnp. M mapuara TaLCHp 3TyBuM Kyu-
CBEPHHHF X B4 Y JRAGPAArH DPOPKUMAAADHHENT RUFHHLHCHHM XH-
cofiraivus;

¥F,, = Tycosa 4 T ross, l @
MFy, = Tysina — Tysine —G

M wapuonunr xapakats AB neprHan K arpoduna o Jarapuac
Oyp4ak Teaauk OHaan COAMpP O¥ATEHH YUYH YHHND Tes sHdIliH
 KYHEHAATHYE AHHKASHAIH:

@, =ul. OM =ot¥/ T—ab,

“au pextop fyHaanmu Ox §K AJHAAMUINGD MOC KEALW, ACMAK,
| I S
.yaapun swrGopra oanG, (2) v (1 ra) giamas:
maty P—a* = (Ty + Tyheosa }

0= (T, — T,)sina— G. )

OMN yuGypuaxaan:
3 =y
Cuta =

, gina= B
{

- Bunotapus, (3) resrnauanap
mofl =T, 4T,
mal = (Ty—Ty)-a

| wypuenura keatupuaain, By Tenrramanapaand T, na T, anuK-
FENERUH

mi ml
Ty=5tele+ &) Typ= o (w'a — g). (4
_|| Teur 1HK Guaan anuxaadysun T, N0HMO MycGar GYaranm yeys

'_'.N cTEpmEeHNATH 37puRML  TaucApuaa Oy cTepikedb 4yaunanm,

{8m ajananan, M wWapuanuer MyRO3ANAT X0A8THAS w =10 GFaab,
ga 7, MOAYAL HaxaTaan vewr, sekin Tp >0, ¥, <0

o wgl go_ =gl
Iy i, Tx 5

aapun (4) Guran TEKKOCAEG, WAPYAHHKES MYBOZAHAT BA Xapakar
A3pHAa CTEPMEHJAPLATH SYPHKMIIAZD TYPAHYA OF AMILHHK
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55- §. MonaBR HYKTa NHHAMMKACHHWHP WMKKWHUH ACOCHRA
MACLIACHER €Ml XAKHAE MaBIYMOTIAP.
BoWABHFHY MAPTHAPHHHT KTIAAHHIHIN

Mosanil WYKTAra TABCHP STYBuM wyYJAAP BA HVKTA Maccaci
GEPUATAHAA YHHHT XAPAKETHHM BHHKAAW MACATACH Guaan Taku-
wamus. MoAauil HYKTE AHHAMUKACHHHHr By HKKMHYH MBCAJ4cH-
WU @NMINZA MOLAMA HYKTA Xapakatnuuur Anddepenunan Tenraa-
MaABDH TY3MARLM BA VAAP WHTErpassanaii. DYHKUHAEM HWTer-
panfswr MacAAacH Ynu nudiepenunaaiamra Kaparania MypakKad
GYanwnen 3uTHOOPTa OATARAA, ANHAMHKAHWHE MKKHHYW MACARd-
CHHM eqpil OHpHAYH Macassull Xaa STHIIrE Kaparadia KHEHH POK
SXAMMHN OAONHAAH Tacapavp Itnm umyuaun. By monauh wygTara
TABCHD STYBYN K¥Y Kamisd Jarapyeqarapunsr qyskuunca G¥aH-

mira xam Gorank. Hykrora tancup orysum kyu Varapmac (F =
—E_ﬂ':-i;t] EKi Kyd $AKAT BAKT PYHHLHRECH {F— [Tf']r}. ExH HYKTa
KOOpIHHATAAEpaHHHT (IVHKILHACH [.l'? = F{x. ¥, 2}, €Kkm HykTa

— g

reaanrnaunr dyaxnnace (F= F(v)) Gfaras  xoarapaa MOLIMA
HYKTa LHHAMHKECHHHIT WEKMHYH SCOCHA MacatacH HHCOATAH OCOH-
pPOK XA KHJHHAAW.

Macanail, SAEKTPOCTATHK MORAODHAA SAPAJNEHTAH 3appaqalinnr
XAP4KaTH TEKIUHPHATAHAA YRra TARCHD STYEHM KYu Wy 3appauj-
HOHD MARIOHAArHW JPUArS, AbHH HODPAKHATAIADHTE Gorang. Wy-
HITHE LK, MYXHTHHNT KAPUIHAHK KY'UH TALCHPHISr MOATHA K-
Ta XApaxara ypraaguaravaa, OF KEPMMAMK Ky HYXTARHHT Te3-
anrpra Gormax GFaamn.

VMyMaH, HYKTACA TABLCHD KHAYBUH KYY Gup nafiTia BAKTHHHT,
HYKTE KOOPAHHATAAAPHHEHT BA TEINHCHHEHT lpyukmml:lt ﬁi,'.llulllﬂ
MYMEHH, ABHH

F=F*'ir. X :u:, 3.r :&].

Kyuanphuur KeaTipnG §ruaran Typaapuaay OOWEa Typaspu
XaMm yupalin MyMEHH., Macaaas, HYKTATR TALRCHP KMAYBUH Kyd
VHIHT Testauuionra OOFAHK OYAMWH €KB  HYKTAHAUT 3RHH 03AT-
AErH KOOPAHAATAAAPH BA TEIAHCHTACHES GoFAHE GFAMACAEH, VHEUED
SolAanray nalTAarN KOODAHKATANAPH Ba TERIMFHra xam GOFIHK
GVaHWM MyMiHle. Onatna, KefiHHrH HKKH TYPABrYM KYSdp MEXa-
HHK&LA Hapamaﬂnu

Ulyunaf  suaub, F= F{!, XN % _.;,._ z) xoaga F, =
= 'Fx'“- A ¥ S A :Il'; $} F’.‘Fr[f. X, N & J'I.',, };. ?I.] ga .=

= P X ¥ 2, ;r., _!.r é,] Gand, 2pkuk MoAAnfi HYKTA XapakaTd-
wunr JLekapT KOOpAHHATAAED cucremacniarn (13.9) anddieped-
uuan TeHrAaManapu
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mx=F[t x, ¥ 2 X % 2).

my =F (. X, 0 7 X ¥ 2N (13.10)

mz=F L Xov.z, * Y, 2)

wipunnuina dspasnu. By WKKMHuR TapTHOAR ARipepenian Teur-
[ ABMAAADHH UHTETPUAAGIN XYCYCHAZ YMYMHA KYPCaTMANSpEH ke
Tipasus.

~ Arap (13.10) uu
LI 5y 2 % 3 2 =0, [
E‘;[f_,u. LG5 B X 5.*. z','||=D,
i[fﬂf- X .F! = ".rl- 3’. 13]' -I:I

kY praAman wdosa staw MyMEsn Giaca, OY TeHraaumarapHH fHp
‘mMapTa unTerpannab

filt, £ ¥ 2 x ¥, 21=C,
lf!‘{tll X, Wi zl- -i‘.i }'- é}=ch
nftlfl X ¥u T -i‘:: .'h ZJ=£‘3

(13.11)

k¥punnaary Gupuun Taprubad Asddepesunan TenTAAMANAD
| GicTemacHun XOcuA KHAAMHS, Bysna C,, G, C,—HXTHEpWR §3-
Cpapmac cosnap. BAKTHH, HYKTE KOOPARHATAAADHHH, TESIHKHHW BA
Yarapuac counapru Goraoswn (13.11) wynocabarra (13.10) dugp-
epeHyiaa menzaaRatapnnn: OUpURLS  URmezpatl OeiuaaH,
Arap (13.11) Hu

'E:T{FI“- A Cn e:- Ca.” - ':l.
i‘i?l-”b "‘* }'l zt ':1- Cz- C;_}I-U',

d & -
= lzdty xop 2 €, ,C; C)| =0

gfpuEnw s PoAATAW uyMKHE GFACA, ¥ X0Ada
pilds & W 2 e By T =g
?l{ft - o ¥ z, C‘u c!i C;.’HCM
galls X W T Chs Ca: C3:|=Cll

(13.12)

Fpunaun Gyans, 6ynna xam €, C,, Cy—uxruépid farapmac com-
tapaup. Baxtaw, HYKTA KOODANHATANAQHHK BA {arapmac COHAAPIH
aosuM (13.12) myeocaBarra (13,10) HHET ENNRRLE UHMEIPA AN
Hiaann, Arap (13.12) un

178


http://www.pdffactory.com

_x-.l.'{!, [:" Eﬁ, LR E"I]'I

y=y(t, Cp Ci..in G) (13.13)

g '=-zi'fl lL:'r'lln E!sli | LI]

kipanamaa ndona Kuanur mymkan Gyaca, v xoana (18.13) ra
(13.10) wuur yumymst esumn, G, G, ..., C arapuac coMaap
gCE WHTErpan AOMMHAIAPH AeAWA&RH.

(13 13) narw wuTerpan aoMuuiaapH Xap KAuaal yarapuMac
Gyaranna xam (13.13) mynocadarasp (13.10) andibepenunaa
TEHCAUMARAP CHCTEMACHHWHT  YMYMUlt  eqnMasph Oy nasepany,
AbHH GHP XHA KipuHWwaark auddiepenuuna TeHrAauMasap cacre-
wacH TYPAH KYpPHEHWAArH eunmaapra sra G6fasan. Arap monand
HYKTAHHHT XAPaKaT GOWNARALIE OnQnAars €xH OHpOp T, nnﬁm_a-

rH KOOPAHBATAMADH X, Yo 2 XOMAS COWAANFHE TE3ANIH Ko, M,

2, Gepuarad Oyaca, Oy wapriap ACOCHA MHTEFpaA AOHMuA apu-
ui anwkanG, (13.13) ndonara gyfAnaca, Guprusa eans Xocua 68-
Jann. BowigdFat padmoa MOGCHR  WYKMA KGOpOmHAmaAapu
80 mesauiuKuAz Oepuanii Comaanray wapmanprane Gepliau-
uiit dednaac, :

Hlyveaaf keanG, Gowjanrky mapraap KyHnasrnua Hpaiana-
#ann:
e A o, (13.14)
Xm Xy Y=Vu 2=

(13.14) Gowaaneny wapraapun (13.11) sa (13.11) ra giyaud, €,

Ch. v.. y Cq §3rapMaciapHiEr KANMATAZPHAR TOMCAX, YA4p Xy, Wi,
ST o) REHERUR

* x:, (z.:, .:,;, .GP"E‘H., ?EI‘IT:HHEHHPHHHI' 6y wuimataapuan (13.13)

ra gyiand, (13.10) anddepesunan Tenraamdaap CHCTRUMACHNIHE

GepuaArad WAPTAGPTA MOC ETHNH—MOOORL MYKMAHUNE KaMeud-

muk Xapaxan mexzAAMEAapE XOCHA KAAHHAAR,

f==|’,:

X=Xt Ko\ Voo Zp, Koy You Zo
y=WlL & Yo 2o Xow Vos Fu
z=2zl X0 Yo :1';_-,.. El"nr FI'-'.;.}.
56- 8. Monaull nyKTaner OFAPAHK MARLORMAATH
XApaKATH
Mozanft HYKTd AHHAMHKECHHMHC WKKWAYH BCOCHA WaraJachiu

—
eyl yYVH MHCOA TAPWKACHAA TOPHICHTEA a Qypuak ocTHia 7w,
GOWAAHFAY Teaauk Gwaan oruarem m maccanrd M MoRAMA HYK-
TEHHUT VETAQMAC OFHPANE MANLOHNAATH XAPAKATHHH IexapT Koop-
AHHATAAIPH CHCTeMacHTa puclaran TEKIIHPAMA3. MyXHTHHOT Kap-
mMRARCHHE XHcoOrd oaMafimna, KoopAnHATAAZD GOLUMHH HYKTA"

L&D
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wihr £=0 natitna srangaran z
¥puuaa vasmu3s, Koopaunara
e

TEKHCABKAADHEN T, TeSAHK
pexkTopn yOz BepTHRAN TE-
KHCAHKOA ETARHTEH  KH-
Aub molaamTapawna, (13.2-
pacu). ¥ xoana GowaBHrEd
Hapriap KyfAuaarwya €an-
AAH:

..'E-ﬂ, :.F-ﬂ_ =il
k= x =0, y=1,c052, 2=
= o 8in &,

19.2- pacm

Hyxra ttaua'r_r: OFHPAHK KYYH TAaBCHPHAE Xapakat Kuaaaw. By
KYYHNHF KOOPANHATA YEADDHASTR npoexumazapu P, =0, P, =1
P,m= — mg GUArAHW YUYH HYKT2 XapakaTHHEMr Aufbepenmman
TEMFAAMAJAPH KYfAntaruua ndolananan:

mx=0, my=0, mz= —mg, (13.15)

{13.15) nn Gup mapra marerpaasal,
Nl J}:E‘, zmmCy— gt (13 16)

TENTAAMANAPHH XOCHA Wuaamns, Xocwa yuannran (13.16) cecreva
{13.15) nunr cGnpuunun wuterpasuanp. Bywnars C,, Ce, Co—HH=-
TErpaa A0MMHRAApH GOWMarFAT wWapTadapian Tomudann. Bomaaw-
Fuu { =0 nafitoarn x =0, y = vcose, 2= ¥, 5ina  wapriaphn
(13.16) rewraauanapra g¥ans, C, =0, C; = v,cosx, C; = 7,siox
xocua guanrang, Wynnai gsnanG:

x =0, y = vcosa, 2 = — g + v,slne, (13.17)

(13.17) #u mmrerpaanad, (13.15) HAHE MKKAHYH HHTECPANHHH TO-
nauna:

x2=C, y=vcos2-£4}C,, 2= —-IE gl 4 oysina - £ -+ C,.

" Bowaaurws mapraapian  dofinasanud C,, C,, €y HETErpaa fow-

Mufasprun voneak, C, = Cy =0, = 0 keand uugasn. Harnmaaa
HYKTE JEPAKATHHHHC TEHrAAMANEpR KyAmmarmua Gfaanu:

x=0, y= 0,008 - {, zﬂ-%gzwmmu-r. (13.18)

Xaparar ZAEOMHIA HYKTa AGUHCCACHHHHT KHAMATH HOATE TEHrAH-
ruud KoAaseprn Xapaxatunur yOz Tekuca#ruga Gyanmnng Tac-

- augnafign, (13.18) nonanss sekT £ BW ATKOTRG, MOLAHA HyKTa

TPAEK TOPHACHHH XOCHA KHAAMNI:
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P R A A G

2ufeost 4

57-§ Monnwii ny«Ta TYFPE YHIHKAH XBpakaTHHHNHT
anpepenunal TenraaMaci Ba yiHH G2B3W coLla XO.Liap
! YUYH eumill

:-'
Maccacn m Gfaran M moamnh wyxra GUpOp F xyu TABLCHPH-
aa Ox K Gffinua TFPH THIHKAH XAPaKaT KHACHH {13.3- pacu)
Bowaanriy ¢ =0 nafitia

Fem X, DT, (13.19)

GOmAAHEMY WAPTAGPHY  KamoavaanTHpynun M HyKTaHmmr xapa-
HATHHR SHUKAAW MACANACHHE KRYDHO SHEAMHI,

Bynmnr y9yn MOAARA HYKTA XAPAKATHHHET Aundpchepenunna
TEHrAGMBCHHY TY3WG, YHM WHTErpasdam Kepak, XapaxaT TYFPH
quangan 6¥arane yuyn (13.5) auddepenunan Tenraamianpian
(pakat GUpHHYHCHIHHE KOADLH. Koaraw Tewraamanap 3ca noard
afaanosn:

mx=F,

F,= F GYaranngan, Gy TeArasMann KyAHASTH KypuHHLDAE £33-
Mu3:

mx = F, {13.20)

(173.20) moddust HyKmG MYFpu LUIUKAR K3 PAREHIUHIRE du e -
peHginaa meHzaamaciny wosasahiu. Arap HyKtara Gep Heua
ky4aap Kyfmwaras Gfaca, (13.20) tenraamana F un my Ky4aap
CHCTEMACH TeHr TancHp SrysuHcHEMEr OUx Txaars nNpOeKUHACH
Aef gapaw kepak. Asmax Kafn KUAHHPAHBLEE, (13.20) Tenraama-

Aa [ kyw Gup BaKTHAWC §anma BaKkT, HyKTa KOOpAAKATACH Ba
TEIAUrHHHHP PYHKENECH GYAHLLH MY MICHH:
o P, 3, %)

Bua & — Fit), F=F(x), F =F(x) 6faran sur conaa X0AIAPAS,

KE@RHPOK, KOHKPeT wacasaqapna F = F(x, %), F=F{f. x, x)300-
aapaa (13.20) anddepennyuan TEATIa MEHN EYHWHE KBPAO YHKaMN3.
F=const 6yAras Xoana Augdepenunan TeHrAamMann eanm asaais
TH NAperpadian OH3Ia MaBAYM.

Fr I F-a — L wm-
g o 1. F=F(t)—xys saxm @
% e i yuscn Gjazan xoa. By jonaa (13.20)
x Andepesinan TenraaMa
13.3- pacu, mx = 1)
182
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Biu o= x farapyBuM KHDHTCEK, KyAHLArs k§PHHHLIHE OJaLu:
dv
m == Fi),

By anddbepesnuan TewrnaManuHr wwmn  TOMOHUHE df T8 Ky-
nafTHpub, §arapysdnaapH ampadran TEHTIAMAHE KOCHA KHAaMua:

mdo — F(1)-dt. (12.21)
(13.51) TeuraaMaunar EuyMH
v=1it, C,) (13.22)

kfpHnnmaa G¥nagu; Gynaa v =%fﬁjh1ranu YUY H

d

- =L )
EKH

dx = e, C,) - dt

fpunan, ?arap:rnrm.uapu ampaaran Oy TeHraamand sua Oup map-
TH HHTerpasnaiMpa:

x-="9lt . C) {13.23)

(13.19) Gowsawray mapraapun (13.22) pa (13.23) ra x¥fnmaan
xocua Gfaran TEHI‘JIEHBHB?MH Cy Oy ronnason. By arHgaanran
C, sa €y gulwaraapusn (13.23) ra kffinm OGuads MOLAHA HYR-
TaHUHT XAPAKAT KOHYHH Kean( uHKaAH,

mat;

(ato g
ky4 Tascupuaa Ox ¥x Gidaald xdpsxaragHags, OGyHAR & —HCMAH
$arapmac con, BomasHFuy naiTia nyKTa XOOpAnHata Gowwaa OF-
MG, T, Teaankxa rd. HYKTAHHAT XAPAKATH HEHWKAAHCHH,

Eunm. Monasfi mykT8 GowAddHrdy nadTla koopaunata Sowmus
nA GYAraWm yuysd, GOmMASHFHY Wapradp kydmiaruua E3waanu:

=0, x=0, =19 ()

Mozauf Hykranusr (13.20) wfpunnmaars  aedepeninan TeHr-
J3MACHHR TY3aMBR3E:

35- macana, Maceacn m Gyaran monand wyyra F, =

1
Lo L o

(e + tl)?
(2) andipepenHan TeHTAAMAASH MYKTArA TaLCHP STYBYH HYHY
BAKT (YHKNMACH SHAMAMTH KYpPHHND TYpHGIN.
v=x Gearnagw xuputeG, wrxwaun Ttapradan (2) anddepen-
KA TEHTIAMANH OHpHHYR TapTHOAM  JHPPEepeHiMBn TEHTAdMA
K§ pHEHIIHTA KeaTHRiMua:
do ﬂﬂ"ﬁ.

dae (9 + ot P

.‘H_Ix.-—-

2)

153
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VHHHF xOD HKKW TOMouHus di ra kynafTuprG, Farapysunaapi
ampairen Andepernuas TeHraaua OAAMH3:

3
do = — - —fRe. dt.
{a + wf)®
Xocua Gargs TenrA8MEHE HHTETPaSsIRMUI:
] 1
—avg —— +C
MR
ERH
= o + €y (G
@ =+ vl

{ =0, ¥=7, WapTan (3} ra Kyasnx
ﬁ

T.lﬂ- - E-" AEHH Cv‘ —3

Iyuaah guant (3) Kyhuaaruua EaHnaIH:
- ()
I# "
a + ot
Snov (4) pa v = X GyammnEn seTHOOpra OACAK, yHAAH

dx = o 4t
a 4 oyt

KeAHO wHxpaw, By TenraaMauu SHA WHTETPAANAfiMAS:
x =aln(a + vt} + Cy (5)

{5) ra (1) mu, AbHA t =0, =0 waptuu yfauul,
O=alna+C, ékn Cy= —alng,

¥ jonaa (5) AaH

x=aln(a4 2t)—alna

x =a1n(1 +"§ f) (6)

xocia 6faaam, Iynnah guant Gepuaras F, Kyy TABCHPWAETH
uyKTARHMHT (1) GOUIMBHFHY WApTAQDHH KAMOATNAHTHPYRYUH Xapa-
kath (6) Teraama Gnnas wdolasaEAnN.

9, Fos Flu)— Ky4 Hykma mesauzurune @yuxguaci Gyazan
x0.4. By xonga (13.20) andpbepesumad TenraaMa KyRuasrd KYpH-
s GYaans:

mx = Flv) 8kn m ';-j = F(v). (13.24)

df
— KinafTupno,
Fior ra Ky Hp!

{13.24) venraavanHAT XEp HUKH TOMOHHIH
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farepynuranpu ampasran naddepeniuas Tepraamara ara Gyaas
MH3:
20 St

Flo)

By Tewraamand marterpanaal, c¥Hrpa o ra wucbaran eucaw, (13.22)
EYPHHHWLATH TEHFABMATS KeNAMH3, Cyurpa macana eYdMHURHEr Ja-
Bomu 1- xyoamarara $xmaw Gyaanw,

36- macasa. Maccacn m Gjaran woannwd wykra Ox ¥ 6j8-

2
aabh foe= — ﬂ:— Ky4 TawcHpuaa (2 — Yarapsac con) xapaxaraa-
waiM, Bomaswrny nalitaa nyxta woopaunara Gowwana Oyand o,
TesAuNKa 9ra 2el oaul, YHUHT XEPAKAT KOHYHW TONHACHH.

Fauur. 35- wacananarn xkafn Gowaswrny (WAPTABDP KYyAHQard-
LERETE )

‘ = ﬂ'. X = ﬂ. T = Tl.u.
Monanull myxta xapaxaTutHur Iuddepenunan TERIASMACHHH TY-
JAMHa:

A2 i
T e
g

4 it
p=x neb ond, TEHCASMIHHHT HKKH TOMOHHHH e ra k¥oah-
THPHG KyRRIaIHHE XOCHJ KiJaMH3:

By 1earnamann warerpassafmns:
i
P B = i . l 1 4 .]..CI_
@

L

Bomaauruy wapr: £ =0 ga v=1, ra uij*]pa C, HM  BHHHAARMHA:
i

o= ——i. Ilynzan gnand, S P —
Ty u @ o
By Teuraamasd U ra uEcOaTaH enaMu:

= iy

aLog’
Xocna 6faran ndoaa 35- macasanarn (4) mynocaGatuuur yaruna-
cnanp. DuuoSapan, HyKTARMEr XapakaTh KyRuaars Kosys GyAu-

ya KeuamH;
X= ﬂll‘l[:l +E-°"-J, -

L

3. F = Flx)—KY¢ Rygma KOOPONKAMACHNERE PYNKEUACK
Oy.22an XOA.

Byuna (13.20) asddepenunaa Tenraaua
\ mE = F(x) - (1325
' : 185
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kjpusnunn  Eamaann, (13.25) Taonaare andupependuan Tewran-
MEAAPHH KYNHHYE XAPAKTePHCTHWENAD MeTOAH OGHAdH edsur Ky-
Agii Gyasis, Arap F(x) myma wypaxkaG dynwuua Gfamaca,
(13.25) x¥puammauarn aubpepedunas TEHrAaMaHH XaMm yarapyn-
YHARPH AMPENALHrAH TENMAAMATE HEATHPHIL MYMKHH.

ve=x aeb oaus, (13.25) nu Kynuwaarnua €3aMus:
m % = F(x). (13.26)

3paw KYAHAATHYE TUBKA AauawTupiw Gamapamna:
dy _dv dx do

Byura kypa (13.26)

du
m—=-v= F(x)

&xn
modo = F(x)dx {13.27)

ki puaumra wearnpuaann.(13.27) —jarapysuntapn amparan andg-
depenunan  Tesraamagnp. (13.27) AupdepeHura) TEHr AaMANN
ewi, MOLLMM HYKTA TESANTH BA KOOPAWHATAIAPM OPACHAAFH GOF-
AU AHWKAEHALH:

m = glx, €, [13.28)

{13.28) na v = :T: Gfaumunn IETHOOPra OACAK, YHM

dx
Flz, c;}

gpuanmaa E3aw mymkan, (13.29) yarapypuwaaph anpaarad TEHI-
JAAMaHH AHa OHp METErpanad, HYKTa KOODAHHATACHHHHT BAKT
O6yiaua §3rapuuiHny XOCHA KHABMHI:

-,r- f{h CII C’}i

gyuaarn C, sa C; Gowaaursu wapraspaas dofiaaninnt anuKaa-
.

“MUJ}-'H}I TabkuLAam  Kepakkn, £ = F(x) 6yarania Anddepen-

nMaa TeRrAaAMaHH  TICEPYBUMAIPH AKPATARHrAH TexlJamaiapra

KeaTHpub ewnll yeyan AOMM K¥a xesasepmafizn, Gymaa (13.23)

TERrAAMAMHHT WAN TOMOHH 8H4aruHa sypakkal dQymxuua Gf am-

Wi MYMKHH.

= i {13.29)

97- macasa, Maccacu m Gyaren M won-

- i nykra Ox dfasmmura Teckapw Ayuan-
2 LT 1 S #:n :E- —cxj::yu TABCHDHIE TYFPH HR-
R—:l__ SHKAW XKAPAXAT KWAAAW, OGyHEa ¢ —ysrap-
g ' mac wostuupent (13.4- pacu). Bowasuend
13.4- pacs. nafitaa HYKTA KOOPAHHATA GOLIHAAH @ MA-
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coans GOWIRHFNA TEIAHKCHI XapakaTra KEATHpHATAH A26 0anrd,
YHHHT XAPAKATH BHHEIAHCHH. OFHPAHK KYTH SETHEORTA QAHHMACKHH.
~ Eumm. Macajsa waprara Kjpa GOWAaHFHY IWEPTASP KyRHzarnya
CIHABAH:

=0, x =q, o={,

M uyyTa TYPPM UHSHKAH XADAKATHHUHT Anbhepenuuan rTenraa-
MBCHHH TV3IadMHA3;

MX = — (X,
U= ;r, i = k' Gearynawnap kupurcak, Oy TeHraaMa

%’ = — k' ()
KYpHHBIWER DA814. B R N u limea AAMALTHPH I

di adx di dx
Guaan (1) Hn KBATALAH €3aMHI:
lid
02 - ki,
dx

3nau yocH/ GYaran Tenrnama VIrapysuMJaapH aMpagraH TEHraas
MB KYPHHHIWHAS S3HIAHIDH MYMKHH:

ol = — kxdi. (2)
(2} TenrABMAHKH HHTETPAAAAAMHA:
cucie s U
- k > -+ ;. (3

Bomaanruu waprra acocad (3) oan 'C',-."‘!"-"Eaf Kedul HHKamH.
Tonuaras €, xefimatvaw (3) ra xiaumna:

o? = k¥a® — x!) éxn v = + &y a'— 2, (4)
Teaany pexTops OX YKKa Teckapy fAfuaarany yayw (4) na wau-
fuil HIIOPANH OJAMHI. T = E{ Gyaranugan (4)

"’j‘ = — bV —x b ——2F = hdi (5)

Fai—x

mwakans eamaapn. (5) andpepenuwan TEHrIAMAHM HETErpanaaf-
MHE:

arccos f kit Ca (6)

() ra f=0, x =a ug KyAnG, arccos 1 =0 Gfauwnnn 3uTAGOpra
oacai, Cp, =0 xocua G¥aaan, GuaofSapuu, (6) Tenrnama

arccos f = kf éxn x =acos ki (7)
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kipunnad oaaan. Wyunad geansd, F, = —cx kyy TELCHpHUAATH
MunauB uyxra (7) KoHyHra acocaM xape#karaanamm, (7) aad ky-
PAMH3KH, MOAAHA HYKTA SPRUH TeOpaHMa NEPAKAT KHAEP SKaH.

Kyy HYKT8 KOOpaMHATACMHMHT (ynxunacd cHparnia Yarap-
ranna  andibepesuyan TEHrAAMIHH XBPAKTEPHCTHKEAGD METOLN
GHARH EYHWHE KEARHPOK, MOAAWA AyKTERHWAr TEGDANMA Xapaka-
THHH FPramHmaa KvpHl 9HRaMuz,

B8- 8. Boraadnwaap. BORAAHMIWIAAIH MOLIHA HYKTAHMHT
XAPAKATH

MoaaHl HYKTEHHHC XapakaTura smabayd AVHaIHwWAa sex Kj-
fuarag Ofamwe myMmimrd. Mabayvumks, HYKTa  XApaxaThHH Owpop
fiynaanaa wekaosan cabadra foraawme  gefiwaasn. bBoraannw
CHPT, TEKHCAHE, STPH YHIHEK ExH TYFPH MH3HE OGVAHLIH MYMKHR,
Boraanumaap, uyHOHYH CHPTA3D, TEKHCAHKAED, BCPH YH3IHKAAP,
TPFpH  uMIHKAAP, Tenraamarap Ownan Gepuaanm, Mogamit uykra
foFaandwaap TawcHpwaa €xkn  Gordannmnap  OFHasd xaperar
KHAAP 3JWaH, YAHHT KDOPOUHATRIARM COFAAHHILAAD TEHrAAMACHHH
KAHOATARHTHpHIIH Kepax. Macasan, mopauil nygta Gupon / Cupr
Gyidaad XapaKaladucHl, ¥ R0AMA GOFAAHHLIITHYE TEHCAAMACH

Kx, y, 2) =0

K¥puunwaa Gysanm, Arap moaAixh wygtda Oupop Qasoauil srpu
uyuany OF RAa0 xapakarTagpca, Oymaalk o9rpH UHSHK HKKHTS, Ll
v, 2)=0 ge [x, ¥ 2)=U CHPTABPRHHI KECHIUHII YH3WFH Ccudgas
THAA OaAntKlx mymxnd. BunoGapun, 8y wkikH Tenrhaua dasosuft
IrpH YHIHKHMHC TEHErABMACH — OOFA8HAIL  TeHriaMacHin Hiaaa-
aAsian.

MoALHR HyKTEHRAT KOOpAHHATAAAPK OGoraanuuLaap Tenraaua-
CHHHM KANOATAZHTHPHWM Kepak OFarand Kadu, GolltakFdy WIAPT-
Ap xaM 3uad HXTHEpUA Gyaa oamaliad. Yaap xam Goraannwaap
TERTAAMACHHH KAHOBTAAHTHDHIIN KEPAK,

Bup wucoa xearupésmnz: M MO uyKTa yaysaurs R 6¥a-
rag CTePIeHHMHr OMp yuura MaxKaunanrad 69acuu, Crepmenunur
HEKHHYH yun  W¥arpasac O nyrara cQepiy WADHHP OHJAH OH-
PHETUPHArEH, ) HYKTA EOODAHHETAAZp COMHAZ OA4HrEH. Y X04-
/i HYKTA, TeHrAawacw X4y |2t = !E‘ G¥aras chepa 6¥iaab xa-
pakar kuaagu. Hygra GowaasFad ngiTaa KaHAad BAIHATHM Sran-
JaMacHd Ba  GowAsyFRy Tesagrn  Kampafi Ofasacuu, vHumr 0y
NN TAACN KOOpAMHATANADH Chepa TeHrAaMACHHH KAR0ATABHTHPHLIE,
Tesanrs 328 cepa caprura ypuiuma OGfAHIIN KEpak.

Bornanswnap daxKar Tedraavanap OuwaadreHa  smac, TEHTCH3-
AHKAAP OuAdH Xam Gepuadnn Myumydd. Macanan, M(x, v) moanaf
HYKTE yayHAurH ! GFArad. Howupr OHp  y9ura OHPHKTHpUArAH
Gyacun. Mnuuue uxasned yaund K¥aLa yuaad Moanui HyKramu
BEPTHKAA TeKucAnkma afinautupalank. HYKTAHHHD Te3tWrA erap-
Al warty 69aranng, v X' ' =0 afinana OVANA0 yapakeTNand-
oK. Esnaran tedrnama GopaasMmiuudar Tewrnamacs GYaann, Arap

|88
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HYKTAHHAT TEAIHrM KAMAACA, HYKTA BNNANOHHHT OKOPHOEFH KHC-
A8 Garawna wn Oyxdn0® HYKTA TPAG.TOPHALAH .TyWwNG"
KeTHUIH MyMKHH. By xonna mygrara yHearan  GOopasHALIHHur
Jenrranacu £* + ¢ — {* < 0 Ofaanu. Ulynnah guand, Goragumw
TEHCCHIAMK GHARH XaM Gepuamiia Mymiui Tenrans wuwropacw Gu-
GepHAran Gorsanuwaap OPwamuaionzar Coraaniuwiap nef-
fdan. Tenrcuaruk Guaan mposanawaauras Goraanmuaap Gymana-
2an aefnaanu.
~ K¥puaran Soraanmmiaep TedaraaMacHra daar HYKTA KOOPIOH-
METANADH Kupran. ¥Jap HYKTA KOOPAHHETATAPHEH MABAYM wapr-
ap Guaan Gorasfign. Byanall GOFASHHILAAD 2040HOM (EEM 2e0-
empuy| Gofsaaumtap nefimaane. Jlekws Coraanuwaap gakar
HYKTS KCOPAMHATANAPHHATNNA 3Mac, GAAKM KOOPAMHATANEDHHHT
BAKT G7ANNE KOCHARIAPHEE Xaw MabivwM wapraap Guwaan Ooraa-
LUt MY MEHH, BOFAGHHINASD TEeHrAaMaJapEra HYKTE KODPAMHATE-
[ ADHAHHT XOCHABAADH Xam kupnb, Oy OGoranaliiap WHTerpaasan-
‘Mafanran Gyaca. yaapra Gezoqomom (Exu suxesmami) Soragnu-
“Agp Nefluaanm.
. Toaouom  GoPrannmwaap  xam, Gerozosos Goraawmwaap xaw
ERONNORGD B ROCMAQEUORAP OOF tanuagpra 67 aunaan. Bagrra
DK Gpavaran O0FAAHWLUAAD CMaguoNap BoriannmAap nein-
fAann. Arap GoFdawaunl saxrra Gorany O9acs, v ROCMAKUONGD
Bortanuw pefunany, CTaunonap Ba HOCTAUROHAD GOrAGHHULAAD
Xaw GPwarvafanral 8a OYIATANMrEH OVAKUIH MYMKRH.
- Doraannmmaary RYKTdudT X3apaskatd GOFSaENWTE MOC paBHL-
CONMp OFA8p sKam, Gynlaf nykrara pucGaran GOFAGHHWIAD
HHWHF yaTalas opTHe OFARIDIN MABHOTA 3ra aMac,
AdiTnaranaapra moc pasuuina SorFaanwwaap TeHrnaMmanapuiy
BYHAHAATHSE KAGCCHDIKAUHAIZN MYMERN:
I. Craunonap GywarMmasauray, roaodom GoFianmaap:

Fiz, ¥ 2) =0, 1<j<3.

2. Hocrauwonap G maTMahinrak, roaoHoM Gornauinap;
flecy, 2 8)=0, 1Lj<38.

8. Bywaranurax craumonap, 1onosom Goraanwimaap:
fix ¥, 2)<0, 1</<3.

4. Bywaranuran soctauwonap roaosom Goraznumaap:

%y 2 6)<0, 1</<3.

. 3. Beronowowm crauwonap, 6§maTaaRtnran LS ETTHITRET B

fﬂlxl oz :‘- }"- .'E"}: 0 I":_Ir {3-
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[x oz x % 2)<0 1€/<8.
§ Beroaomow WocTaunonap, Gywaranuras GorASHALLAAR:
Flx, v 7 % 9 2 H<0, 1<j<3

BorAanuiuAarH woAluit nyyTa XapaKaTHHE jpramnwia yura
KYAnArAH Kyuaap waTophra foFnasuil TELCHpUEK GEpa DAALHTAR

mr=F + R (13.30)
__?P“"“Wﬂ-“ GFaanu, VHE kxoopawsata YKASPHra npoexuuaaab,
m‘I— i F;r + Rl‘i

peakuui KyHSHHA XaM KYuG oadim  KepaK. BorFfaniul PEAKLHS my =F, 4R, (1331)
KYMH 308 HOMaBAYM KATTAAMKAAD KATODHEE KHPALH. Bunotepns, =Ly
GOFAAHHLIAATH MOLOHA HYRTA AMHAMHKE “MHHHT OHpHHUA €R3 HE- mz e ,

WiHaH OCOCHA MACAAACHHW EYHIIAS PEaKUMR Ky 4AapHHH AHHKAA
ByM YAAPHH MACANAHM X34 KHaMuLLA TY3HAAAATEH TERTAaManap-
fas anxaprl TAWAZUL MYSMMOCHTA AyH xeansaan. By myamuo
LOMMD DCOHAHKYE xaa Gfaseepmafian; yaH Xad yuamwia Gorna-
WHILra Hucharas Gabad MEKAANAAp Katya KHAHLTA i FpH ReJa:

an. Macaaan, Gepuaran F kya Tancapuia MOAANA  HYKTEHAHT
oupop F(x, ¥, z)=0 cupr GFAAa0 xAPAKATHHH punxaamaa lde-
KApT KOOPAMHATANAPH CHCTEMACHILA ANA yHTa aupepeniinaa TeHr -
aama Tyanm aymcun. Hamwxana TypTia TeHrAAMATA A OFaaMu3.

TeHrAMAARPHH XDCHA KnAamis. By epaa P Fas F_,—:I‘-t Ky qHHHT
Ox, Oy, Oz KoOpAHHATE JKASPEASTH NPoEKUNRIAPH, Ry, R,, R.—

.1 1‘? PEAKUHA EYYHHHHP NPOSKUHALADH, 9YHOHYH
- - gt
R, = Reos( R, i) R, = Reos(R, j), Ra=Reos B, k). (13.32)

- o == —_—
Bynaa & J, £#—0x, Oy, Oz yxJepHunr Gupauk pextopaapa. M
pextop f cuprra Yruazuaras wopmaa OVRAa0 ffwaarann yuyw

yHEHT RYHANTHPYBYH KOCHAYCAapH, auddepenunan reomerpuaian

R 1] | 10pH, xaMm AfHATHIDE HO-
BupOK, R Pearudn HYUHHHHE X3M MUK PH. X i il it

MasAYM OFATEHHAAHR YHHUT KOOPAHHATE VKAADHLATH npGekule-
aspn R, R, R. OanHHuwH Kepax. lLlywra Kjpa #€OMABAYMAAP
COHM DATHTA 15, ¥, 2, R Ry R;) Oyaaan Tjiﬂnn TERTABMALIH
OATHTS HOMATAYMHYE BHWKABIL MYMKHH 3uac, Ardp BOFARHHLINY
WAedA CHAAHK CHPT el Kapacax, PeaKmust Ky gl CHpTra VTHAdHA-
FaH HOpMAA GFfn4d HYHAIRILA MABAYM Gyarsnunan gagar YiHer
MHILOPHHE aHHKAAL  KEPaK Gyanl, HOMEBAYMADD COHH Guaan
renrAaManap ConM Tenradwanm. Bynash MAcANAAAPHH SYHUNET
afipun joaaapn Buaan TAHHIAMMI.

of o7 &
-"'“'T"_ ﬂ.i -"-l"-—‘*-I dl — E;.
_. cos(R. i) Vi cos(R, i) i cos(R, k)= = (13.33)
@ﬁ?!?-ﬂﬂﬂﬂpﬂ.ﬂ Tonuaany. By epma
jaf (orE o1y
ar= 1/ (5 + &) + ()

) MyHocaGaTaapuu seTeOopra oau6, (13.31
59-§. Monawh wyKTawwur cHaamy cHpT GyAaad P pra onu6, (13.31) Tenraamanapuu

g R o

ApAKATH mix = -
g M  wonasit  HyKIa * F~'+M 3"
Tenr TALCHP ITYBUHCH Tl F,+£—-ﬁ-.f.

F Gfaran QKTHB Ky4aap At dy

TapCupuaa Oupop cna- mz—F,-l-ﬂ-Pi

ang flx, v, 2)=0 cupt Af de

fiaal xapaxaT KHACHN.

HPTHEHT PEakUWACHRH kfpunuumaa éant oaamus. :—i = L Gearpasw xuputauna. h ra Jaz-

R opraan GearnasfiiMua PARIC KYRQOmMYSYUcH NeAnAnan. ¥ xonaa

(18.5- pacm). R Gepwa-
ran cupTra THk AyHaaa-
mi. Hyxra xapakaTs-
HHHF BEKTOP KipHHEW-
mars  Axpdepenunal
TEHFAAMAcH

EHE 2 _!—i—i.ﬁ'f‘
oz

. d’
=yt A (13.34)

3 df
mere F : feits
pt i
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ann. (13.34) nudipepeHunan TeHrAAMANED CHCTEMACH
Eﬂﬂnﬁﬁﬂgzn fwd.rina AyRmMa xapaxamu—Jiazpansc dugdepen-
fuas medeAaNaIapi JeAnadin. {13.34) Tenraamansp Goraauail
TenraaMAcH GHasH OHPraAWKAa nyRTAHHAT KHHEMATAK XAPAKAT
TeHCAAMAAEDHEN B A KYNAATYBUHHA SHUKAALL HAKOHHHH ﬁepﬁfqu;;
(13.34) cucrema TEHIAIMAAAPHHUHT FHI TOMOWHABTH HKKH
KVILEA Y BIHAaD GOFAAHHIN PEaKILHACHHEHT npoekuHaapiui Hipo-
daaafian. » KynafiTypunen Onardd  X0ALA Gy npoeduKANApHR

AHWIAAIT MYMIKHH,

60- §. Momauil HYKTaHHHT FAAHP-OYAMp CHDPT
byfiaald xapakarte

M moain® HYKTEHENT XAPAKATHHEH YEKI0BUM BoFARNLW FalHp-
Gyanp f(x, ¥. 2)=0 capraau uGopar GFacui. Hygrara tancup
KHAYBYH KTHB KYSASPHWAT TeHT TERCHD STYRYNCHHH, BEBIATHAEK,

— —

F opgann GearnaafiMus. Boraanmwaunr £ peaguma xyus Oy Xod-

oa, MabAYMEH, 5-7 HopMaa peakuHAzan Ba F, WUKAASHRUL KyuR-
—_

aan tammcw ronsam (13.6- pacm). Fp, KySHHEP MHKAODM Ky fn-

Aard wpoJANAH TOMHALLH;
Foo =Fum' N (13.35)

BYHAA fpu—CHPTHHHT BIIK3AHHII wosthhuunentn. Hyxra xapa-
KATHWHUAT CHAAAP Anpepentnss TenraaMasapi

"‘l“-;;:Fl‘*' N;"‘{Fauju

my= Fy+ N, + (Fuu)y, (13.36)

me = F, 4+ N+ (Ful:
evonnnmaa G¥aaan, HmgsAduuil KYIH HYKTA Te3JHCH BEKTODH-
rfpﬁapaua-ﬁ&gmﬂ AfHAATAHR  Y4YH, O KYNHAHT NPOSKUUAAAPH-
HW KYRWAArHYR wponanam MyMKRH !

(Fauds= FouX

F — f

}-{(‘L'IS[F‘“, Ij - '_anx

=

=3
g™

— -
weos(o, i)j=——Fgu
. 7 SO | 0
f.‘ k.r “ v A
F I ynunraek, {F“,'_i:ﬁ-
! o g
— R ¥ {Fali]:[ -
v
- Gyaanm.
v , &

' Hopuas PEEKUHAHHHT
- : N, ¥y, N, npoexngnaas
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PR {Hunﬂ.{rﬂ nipﬂrpn!‘lm ltEﬂTllpur.ﬂn uynuqaaﬂnarm aco=

cail:
mx_:’_f.%ﬂ;_i_ N,-%-:—: -:.:_;, - 5.‘;_*::1:_:.
Iynaad guand, (13.36) KyAnaare KFpHHHIER 0A3AN:
nI—F,-J-l:—:—f%i‘.
"‘.J:"-F:l'l‘lg}_'% ¥
mE =F, 425~ = 2

(13.35) ne FETROOPra ORCAK, HYKTAHHEC Fanup-Gynun cupr GH0-
280 XAPAKATHHHET KYRMASrH AH( Peperiiia Tearaadanapy Xooua
Gyaanu;

mx - FI+L(:—‘;-&'E:_"!!._}}

m_:i.;'mFr—}-L{gE—-Ll-_-Af.:}pJ. (1337)

m: = F, +h(g—£—‘L——“;”- 's).

Gy epia momamayumnap: x, ¥, = ga h, YAapHR aHAKAII YUVH
(13.37) venrfamasapra GoPASHHID TERrAAMACHHH KYwab, T¥pTTa
Tenradvasan nbopar cHcTeMa xocua kwanmans, By tiprra tenr-
ASMAOAH TYPTTE HOMABAYMHE YMyMaH OAF3HLA TONHIU MYMKHH.
A auMKAaHTAHNAH cyur Hopmaa peakuws NV, c¥urpa (13.35) ra
SCOCEH HKAMHHLL KY4H XAM AHHGAAHHIUK MyMEHH.

61- § Moooufi w E“Hu:.l" CHANHE STPH 9HIHE
230 xapaxaTn

M mopnuf wykranidr cHAaHK Srpr waswy G§fAaald xapaxath
Wkwnta fi(x, ¥, 2) =0 ga fyx, v, 2)=0 CHAAMK CHPTAGPHUHT
KEchiuran uwnmawrn Gffaab xapawarmam wGopar nel Tacapsyp wH-

AHHEAW, By CHPTASDUUEP peAKUHANSDHHH E. Bl Ny 0pKAIH Oex-

FRAafAK, ¥ X0oama 3rpH  YHIAKHHET PEAKLEACH R= E. + R,
Ofrann. Moann® HyK1ard TALCHP KHAYBUH AKTHE KY 4 apHWir

TEHT TALTHD STYBYHCH F 6iacen. Goraamwmaary nysranpsr fe-
EAPT KOOpAHHATANAP cCcuCTemacsra wucGarad xapaward, Andpe-
PEHUBAA Tewraampnape Kyfwuoaraea Gyaanu:
M =F. 4+ R+ Ran
my = F,+ Ry, + R, ( 3.%8)
v e = F. +Ru a5 Ru-
135085 193
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Iﬁ Ba /), peakuuaasp wmoc pamyumia f, pa fy cupraapra nepnes-
aukyaap Gjarsmm yuys 89-naparpadas sypuarans kafm yasp-
HHHET npOeKUHANADH

o e L VR TR LTSS

A a iy a { i A 1
e h e b S (13.39)

RII ‘lfg ‘hl Rlp ﬁh ﬂj‘r E:; MI t:i':-

“TeRTMMINAD Gunan mpoaasawand, Gyuna
on=)/ T+ G +(5)- 0=y GG+

%‘— b, RAMAA %—1, Gearuaauaap kapuTus, (13.38) uu KyAu-

1
AATHYE E33MHA3:
af dfy
BAL gty BN
dx 2l iz’
JL_L} 0fs
ﬂj i &ﬂj’ ¥
ar
8" )

= Fy A b,

my = F,+ 4

(13.40)

m;-F‘f-}-l,:é—}-l,

By Teurndvaasp HYRMaMunz catsul s2pie suzuy 0yiaab xapa-
KamuHune duggieperguas menzaamarapecnp. Bepuaran axTas
Ky4aapra k¥pa TONMAMMH A03AM OFaran HOMEBLAYMASD X, ¥, &,
by Ba Ay Jaapanp. By OCewra HOMEBAYMHM TOMHL YUYH l,'l3.-![]h},
TEHTAIMAAAD KATODHCE HKKHT COFARHHIWINED TEHIJAMETIPHHM K-
wit canb, 5 Ta Tenraamad GHPratMENa edmaain. b, BA Ay kinai-
TYBUHASP AHHKAAHTORAAH CyHr /; xamaa f; CHPTABP peakudsna.
pramir npoexumanaph Ry, Ry, R, Ba Ry Ry, R (13.39)
MyHOCabaTAapaaH TONHAALH.

Irpu yHIHKAH GOFAGHHI CHAMHK XaMia §K¥sraamac {cTALHO-
Hap) OfAcA, HYyKTA XApAKaTHHH AHKKAAW  ysyn YHusr TaGHui

194
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koopAWHATARAD cAcTemacuiary Ancddepenunan Tenrramanapuian

thofaanrannm gyaaf. Hygrara TABRCHD KMAYBUYH KYHUAADHWHT TEHT

=
TALCHP STVEUHCH F 6yacun. CuAany SH3RKEHAT peakumachun R
necax, y nb vexncankna &vamn (13.7-pacm). BuuoGapuh, HYKTA
XAPEKATHHHAT aAndupepernnnl TEHTIaMBAADH

mim Py e Fy L R, 0= Fyt R, (13.41)

KipHamwaa eanaadn, (13.41) — wodded nygmanunz cusauy s2pu
goauy OyALal Yapakamiayinz maduud Koopounamaddp cucme:
ROCHOGTI dyﬁ;:quﬂﬂ menaanasapudup. By cHCTEMSHMHT
AHCOMHEANIH LWYHARKH, YHHHT OHPHHYH TENCIAMACHTA HOMABAYM
peakina Kyud Kupmafiin, Gunolapun, yeass wyKTananr Oepuarau
rpaektopus OV RAa0 OUadnuran xapakaTHHd GepOCHTa AHHKASW

umyvkus. BoPAaEum pesxuuscuumnr By taumna stysance (13.41)

CHCTEMAHENT YHWHYH TEHrJAAMACHAAH AHHKNAHAAM. W, TalWKHA
arysunnl TonHuw yayH (13.41) wkkiH9H TeHrAAMACHHHET 4an To-
MONHFA HYKTE XOpawatH TeHrAsMacn $=5({) AlHr XOCHAACHHH
B2 OOFAIHHLWIEANT p SCPHAHK paavycHued K{smus. By srpuauk pa-
auycH GoesaHnul TEaTAaMacuidn amdpepeHuMan reoMeTpUA yeya-
Aapu GuasH BHMKAAHAZH,

38-macana, Maccacn m Gvaran M myyra (13.8- pacu) sepra-
KaJ TEKHCAHKAA MOMAIWraH r PAAHYCAH cCHANHK aiaawa GYdaab

P oFnpang kKy4yu TALCHpUEA Xapawsraanans. M Byxra xapacata-
HHAr Audpepennusn teuraaManapa flexapr na TaGuuil koopaHEE.
TaN4) CHCTEMHCHAE TY3IH/ICHH.

Edmus. Afnaua qapraznnn (O nygrann) dekapr Koopagnaranap
TEMACHHMHT  GowM cwbareaa oanb, Ox sa Oy ¥xaapus afdaana
TEKHCAHIHAA  PACMAATHAEK AVHAATHpaMHA, OFHPANK  KYUHHHHC
npoekusnaapn £, =0, P, =mg skananrsnn wasapaa Ty ho, (13.40)
TEHrAAMBJEPHH TY3IAMHI:

e af “ o
=Y my= 2\ Z,
mx My mg + i (1
Boraanwineuar TeHraaMace

Hx, y)=x*"+3y"—r'=0

¥ oL
G¥aranu y4yH e &, s 2y sa (1) cncrema

Mx = 2hx, m;—mg+ﬂy

KYpuuhira weagnu, By Tesraamanap GOPAAHRI TeHrAAMACH Guaan
Supraanias equanG, x, ¥, A HOMABAYMASP ZHHKAAWAAH, X BA ¥
HYRTaHHHC Kapakar venraamacuun whonanaca, A xinadTysun GoF--
ABHHWHHAT pEARLHACKHR CGearnashaw, GanoGapHH:

Retajn |/ 5 (]
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Suan wyKTanunr audepeperinen TEHTABMACHHN TaBuuA Koop-
AHEATANAD CHCTEMACHTA HHCOATAN asmaafmua. Tadunl Jxaaprunr
Afnarwwaapy xam 13.8 pacwmna kfpcarmaran. Ypunua yuunr
MyciaT AYHAAHIIN ¢ MEPKasuh Gypuaksuwnr Jopm ATsaAmwHra

Moc, GO HOpMaAL 9C8 Bflaama wapkasWra kapab fymanram. P
Orupauk wywununr 6y ¥xaspaarw npoexunsaapn: P — mg cos s,

P, =—mgsing. ARNHA CHAANK GFACAHNM YUYH YHEHT DeAKIMACH

il
/R Gow wopuaas 6FAaa6 Aymasrax. ¥ xoama M myxra xapawa-

THHUNT TAOHHA KCOPAHHATAABPAATH SHepennHal TenraaManpu
ikyRunarnya OFagmu:

m;—mgcuslp, %s" = —mgsing 4 R. (2)

Arap ' opkaam M myxrammer OowasaFms naftaa Tpaekro-
pifna Iranaaran BasHATHHE Gearmaacsk, y xoazs (2) aard 5 AW
O'M & KoopawwaTacH xel Kapam kepax, DYHO8 §= r-g 9KaHAHIH
sbTHOOpra 0anuce, (2) uwHr GHpPHHYH TENrIAMACH

- g

e Gy

£VPHAHWTA KeATHPHARIMA MyMKAH. OXUPrH TERrAAMAHH e4qni, o
Bypuakan BaKT § HEAr PyuwuuacH CHPATHAS AHMKARID MY MEHH.
By sca M xaaka XapaxkarHaHer TesraaMacH GVaenn. (2) WHusr

MKEHHYM TEHTAAMACHASH p==r, Sw= f - ¢ SKAHAUCHEW HASIPAR Ty-

>l R peakuusBH 8HHKAOBYH

R = mgsing + mr - 32
MyHOCA0AT XOCHA KHAHHANH,

62-§. Moonnh mygta ywyn JasamOep npuROANH

E}pxuﬂ Gyamaras myXTa AHHAMHEACHHHHC GHPHEYH 53 WEKHEYR
MACAABAZPHHA XBA KHAHIDZA K{pwd 9guaras ycyanap Gueaan Gup
KATOPAA KONEMOCTAMERE YOYAL XAM MyXHM XHCOGmanagd, Ad-
HHKCA, @HTHE KYYA8p BA HYKTAHHHT XAPSEKATAGHWII KOHYHE Oepn-
NG, GOPAAHHIIEHAP PeAKUHACHAR SHHKAAIN TANa0 KMAMHrAHAA Oy
yeya xyaa kyaah Oyaans. (13.30) rewraamans gyfuaarn x¥pa-
HHIAA E3AMHSE:

F+R 4 (—mw) = 0. (13.42)
D= —mw (13.43)

Gearnagm wkupureax, (13.42)
F4+R+0=0 (13.44)

KTpHRHWHA oJann, Mugdop xcuxomdas MOO0WR MyKma Meccacy
196
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G 1w ME3AQRUMIERNNE  KPNARM Waciea-

meH:, APNAALUE Bra aiy HeSATNIN K-

mopia  kKapawa-gopuy Gyunaeatan D
cexmnp uHEPNIR wywE dedutacu.

(13.44) Teucaama " GHp MYKTErd Kifida-
D A, Ky DA MyBosaiaT
waApTHEE SCAATHAH. RydAaRH
WAPTH KypUEHWHAS woaasanras (13.44)
MYHOCAGET AC/HAA MONNHA HYKTA X&pakKa-
THuHEr  addwpepesusan  TEHTAAMACHAWD. 13.89= pacu.

Burok yura wyAmnarkda Manso Gepuw

MVMKHH: MOO0IE HYKMaTa MABCUp FMYELH AKMULE Ky aa O0F«
AUy PEAKNREA K4 XAP OHOQ ULy HYEMA UNEpNA xyim Ou-
aan sysozanamaamade (13.9- pacm). Modeud wysma  yeyn
Hasavbep npunguny 3nd wywaan wbopar.

DasamGep npuruMne EpRaMuid XApakar MacalacH Myp0o3aHaT
MACSAZCHEA KeATHPHANG X84 KUAWHraun yuayH OY npunuun Guasd
OHHAMMEEHHHT aCOCHA Macoaaaapreie EUHLD YOVAR KUMEMOCRE~
mie Yeya Jefuasiu.

(13.43) mu svrdopra oaub, (13.44) wn lewspr xoopaunara
§raapura npoexuMRdacak, OY BEKTOP KYPHHHWAATH TEHridMma
Kyfinaars Cxk@Afp Ienrazmanap GuAaH BAMBIIANM:

F‘+R'_m2“}l
_F’-]-Rl—m_;-ﬂ, (13 45)
F, 4R, —mz=0.

Arap uyKTa SCPH YHIHKAH RapakaTis 6YAca, YAunr TeaJaHHLUM
YPHHMA BA  HODMARA TeINAHHOLAADHUET AMFHHAMCHERH HOOpaT

w = w, + @, Wynuse yuys MOLANA BYKTA HHEPLUHS Kyudis Xau

YPHHMA BA HOPMAJ HHEpUMS KYWIAPHAAH TAMKWA TONOAH AcHHK-
LHMAS MY MEHHS

T=D+3, {13.46)
Gy Hia li'l:z—m-:;-:. lt.ﬁ:= —mﬂ: GiaNG, YPHHMZ BA HOpMAnN
TEIARHHILAAD MUKAOPHEA AxkiAam GOpMYALASPHrE KYpa WHEp-
HMA KYSHHHHE TAWKHA STYBYHAIDH MUKAOPASPHHK KyAKasrd
dopuyaanap Guaan anugaaluus;

D, — o, =mv, ©, =mw, =1, (13.47)
i 3

{13.47) ndoasna p GHIaH HYKTA XAPAKATH TPAEKTOPHACHHIHT 3rpi-
JHK  pagiycw  Searmaseraw. (13.46) ma (13.47) ne awnTHOOprA
OaKG, (13.44) ww tabuult woopaunata JKAApura npoexunanac,

1aMOEp OpHHUHAHHHHF TaOWHA XoOpAWEATA LR CHCTEMACHTA

- HHCOATAM M(DOJANEHMUINEK XOCHA KIAAMMS;

187
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F.+R —mu=0,
Fet R,—mZ=0,

FotRy=0. "

89- macana. Maccacn m Gyaraw M wx 8 warsp épaaumaa ro-
PHIOHT GrAaN 2 OYPYSK TAKHA STYBMH KHA TEKHCAMK Gy haad
k¥rapuaann (13.10- pacM). Yurnp Gapabsnunmur pannyew - ra

1
TeHr GRAHG, ¥ s= 5 af ({ — cexynana, g — pagHawaa §auaHanm,

@ — §arapmac) wonys OFAuua adaavanu, 0% Guaen ke Texncauk
Opaciaary wwKaAHMW  kosdduusentinn ¢ 2e6 oanb, oK Gof-
AGHTEH CHMAATH TAPAHTAHK KYUH SHMKAANCHE.

Eumm. M wokns monant myx1a ne6 xopaG, yHHHT KHA TEKHC-
ﬂ*“ 6iast xapacatuan TexwHpamus. M nykrara OFHPAHE KY4YH-

G =mg, g yHUHT KHT TEKUCANK GHIAH HIlKINGHRLIHATH XOCHA Gia-

o
ram F . KY4, kWA TEKHCAHKHAET HOPMEA pEFKUNA KYSH N Tak-
cup 9maaH. [0k Goraawran #nuK KHPKHG HFHPIHIE Vhra e pran

(13 48)

—
TALCHPUAK | PEAkUMA Kydk OnAdn 8AMAWTHPAMH3, CHuiarn Tas
PRHPHK Kyun T peakiWs kydura MUKZOp MeXaTASH Tenr Ba YH=
ra gapama-xapww A¥Rasran. By wywnap geropura M nyxra Tes-
MAHHUIHTA Kapama-gapwn  #¥Aaaraw, smukdopn © =mw Gyaran
HHEPIHA BYSHHEH K¥mamis, xonna (13.44) wdona Kyfimaaruag

TY 3HASLE:
- - - — =4
TN+ G+F 1+ ®=0,
By Tesramxnn x Ba y ¥Kaapra npoekuwwnaai wis:
T—F —mgsing —mw =0, (B8]
N—mgeooga=0. (2)

(2) Tenraamanan: V=mgeosa. F,, =/ -N = mgfcosa OFARWHAY
swrubopra oaul, (1) asn T #u AHHKARN My MEWH!

7= mg(sina- fcosa) 4 mm.
(3)

Macananuur  TYAA  EYHAMmM
YuyH {(3) L4rH W HH TONHW Ke-
pax. Byvupmur yuyn M nykra
TE3AANK K SHFHP Oapadann rap-
Auwnaars L RYKTAHAHT YPuauE
TEIMAHNIHIA Tenr GFanmuoaH
ofiLanaHaMHa:

W=W, =%-T=mp =ar.

Byuu (3) ra xyfinb6, wnmar Ta-
POHTAHE KYYHEH AHUEAAAMHE:

13,10 pacas

(8-
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13.11- pacu.

aciaars Gypuss » GRAravad, TaHemtdad-

—2gr(l —cosp) ra TeAr. “aurnudHa
, MUIGAAAHHLT BA KADWMAHK KY4JTaPuin
Huur AC ydscrgada Kopra Gepram GocHu

Guaan Gupra Kysraayeun sMa tabuuit koop-
Hi ¥rkazaumu3z. YaHrHuara YsHHHHC OFHpANK

KYIH ?

W HOPMAA PEAKUHA KYWH N TALCHD KHJALNH. N
4 mywracHunur painyca G6FAaas O waprkas ToMou

T

: #jmanann, M mywrara yuuir @, B w, Te3NAHHLLIADHIA MOC pa=
; BY Ma-apus AfHaaran P, = —muw,, D= —mi, HHEPUHA
g i KyHao, daraubep npHELMNHEN E3aMuaC

. PAN+®,+ 3 =0 (1)
ACTHANATH XBPAKAT Centanysuad G¥amun Kepak, wy-
#";; BEKTOp I rd Teckapu Afuaitapuann.

n Gow HOpMEAE GHPAHK BEKTOpH dyHartwura Npo: K-

—Pcosyg + N— D, =0,

o 6yauurapi Hadapaa TyTHO, N omu anug-
P A

. (2)

1|

B
N—Pmsv-l—fbn-PNS'P'I‘F ¥

fﬂlﬂﬂﬂ&' WapTHAa Gepuaran 0= ]f'r:; —{2gr 1 —cosg) Wi (2)
K anus;

L —2gr(l—
N-P[cns‘?-l-h gr:T sop ]

H uponaran wipurnl TYPHOAMKH, HOPMAN pEAKUMA KYY
A (CosO=1) sur xarta KuAMATCA SPHWLIAAH:
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=
4%
o
Bl
x
il
s

-
Hmu - P(I +_)-
gr

i UanFHuuHHKET Kopra fepras Oocum
KYSH MHKZOp swuxaTAsn N ra Teur
6fand, yura wapama-Kapiud AyHa-
Janu.

14, 1= pacu.

XIV 606. MOJIHA HYKTAHHHT TEEPAHMA XAPAKATH
63-8. Monauli nykTasHur spEHH (e0pIHMa XapaKaTH

Kynaaamk TypMmymnsuana TteGpanma xapakar kKvn yupad Ty-
paas. By Gofms wawnad Kyusap Tawcupuna velpanma Xapakat
pYA GepHWHAK, TelGpaHMa XApawaT TYDAAPHHH Ba YAADHHKT XA-
PEKET KOHYAJAEPHHH GHHKAGID YrTHIA WYFYALIAAaMHS,

Maccacu m  G6yaran M wmoaanf wyxra xaldmapyaen Kyt 1ed
ataaynuu BA F o= —cx KOHVHHAT GYAHYE AHHKAARYBYH KYY Tdb-
cupnaa Ox 7w 650485 TVFpH nankan xapaxat xuaann (14.1-pacu),
GyHAd £ — §Jarapuac kodpdHukent (KAATAPYBYH Kyura npymkuna-
HHET SJACTHEAKE KVl Mucoa Ofaa oaaaw).

Bowaawruy nafitaa wmoasni wuygra M, xosatas 6Vau6, X,
KODPAMKATArA Ba €, GOWNAHFAY TeAIuKKa 3ra aefank. Hwuuen KYy-
finpard GoulaarFae wapTnap Oepoaran:

=0 x=x;, V=17, {14.1)

By uyKTa XapakaT KOHYNHHE auugaafiunz, Dyuwuur yuys Moaouf

aykrauuar Ox ¥K 6¥faad TIFpH wnangan xapakard awdbepen-
LHAA TEHTABMACHHH TYIAMHA: ML= —CL, E}FHM

=< (142

Gearunam kupuTcak. and pepenunsa Tenraama Kyhuaars kypu-
HHIAA E3nABAN:

x4 klx=0. (14 3

(14.3) arapuac xosrUHERTAN, HKKHHYH TADTHOAN Gup HHHC-
an andrpepesunan Tenraamaton néopar, Yun xapakrepucTHkatap
yeyau Buaan evamua, (14.3) sunr evumuen

r=Ce" 114.4)

KiypuEnmis wsaafimus; Gyana C sa [ aswkaanpiy  Kepax Gfarau
wloaasap, (14.4) gn (14.3) ra K§ann, £+ &' = 0 xapaxTepuCiuk
TeHMNAMEHH XOCHA KHaamu3d, By XAPAKTEPHCTHK TEHTAAMA URM-
aapu I, , = t ki wasxym consap 6faaam. Bunobapun, (14.3) Huur
YMYMEA eqHMH

x=Ce™y Ce™ {14.5)

G6¥naan. Idaep dopuyrackra kipa
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e~ = cos kt — isin k¢

cos &t -+ (C, — Cy) i sin ¢
. By Tenriamaia

., o JArK KYpueHWAd E3nMuar

'i"h"“* r = Acos &t + B sin &r,

: : (14.6)
) mrﬂﬁ'ﬁﬁm aubdepeniinal  TEUPABMAHMHE Yy MEA
mianp. (14.6)

 aary wurerpaa fonswhaape A sa 8 un (14.1)
iiadHprd  wapraapian  dofnanawat anukaaiuna. (14.6) asn
saKT Oy AHqa GupREty TapTnGan xocnags xucolaafiymus:

o= x=—Aksinkl+ Bk cos ki,
By ujosara 8a (14.6) ra (141) s ¥ asus:
xo=Acos0+ Bsin0, vy=— Aksin0 - Bk cos0.
By cncrewanan A=x, 8= (14.7)

aaan (14.7) ma (14.6) ra w§AuG, wyKTa8HHHr KHREMETHK
IVHHEE XOCHd KHIaM#E3:

pa
L
i
&

+3

L X = x,c0os bt + Dsin kt. (14.8)

';]ia:._.-n; CHEYE DYHICUHAAAPHHUAT GHDHHH HKKHHYUCH ODKAJH
ait ga {14 B) uie cOnnApoR KYpUHHILTAE KeATHPHHI MYMEHH.

A, A=asinz, B=acosz (14.9)
#"9} B4 (14.7) U GHPranMKaa eucak,
/ L ST
Hei 4 Y “xﬁ
4=l/.lcﬂ+;=-, g — 2 (14.10)

Ofanan, (14.6) sca a, a Farapuacaap opkaau Kyhnaaru4a

oem

ndosaanain:

X o= (coskEgina J-sin &L-cos a)

x =g sin (& +a). (14.11)

HA3A KHAHG, Kafitapysu KyS TALCHPHIATH MOALHA HYKTAMHHT
et (14.8) #xu (14.11) Tewraamanap Guaaw ABoLAADHALM.
1) narn @ pa o (14.10) Tewrsamanapaan tonwagaun. (14.11)
EPpunub Typubauky, 5-§ 12 TACBHPAAHrad Xapakar MOLAuA
dHHHr  SPKMH TeGpansa xapaxartnias wGopar sxad. Wywnwr
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vaya (14.3) npons spxur medpamsa  xia-
o o pakanikun: Gieperyna s MENZAT AL,

(14.8) éxw (14 11) spvun melpansa xapa-

ROM KOHVHR DeANnasn. 3piuE Telipdnua
= xapaat rpapurn 118 -pacwmua Kypcatiaran
E sam, (14.10) TewranmaAzp GFAnaa anukaa-
HYRYH @ RA & MOC Pagniiila, PN mefipd-
UM ANNANMYIGEE  BE FPREH  etpa it
Huaaz Oomaonrey  ghosacd aefnagan. Mabe
JAYMEH, SpKHH TeOpaHul ASBDH

r-ﬁ-ﬂﬁ I/-E

thopumyas Guaay ANRKARHADNH,
41- macama. Burupanru ¢ =8 = Giaran

(14.12)

14.2 pacu.

MPYMHHErS OCHATAN, MYBO3IEHAT XOJNATHAR TYPYBYH my=2 xr
Macesan O wk katopura maccack my=008 wr Ofaran £ wox vas-
uaan (14.2- pacm)., D pa E wxaap CHCTEMACHHUAT T6paHULIAPH
ma Tefipannm RARpH annasHesd. Koopannata dowm D pa £ wok-
JAPHHHE CTATHK MYROSZHAT X0A4THAR OAHHCHH.

Euwnw, [lpysunannur D 0K TaLCHPHAALH CTATHK ne:q;ﬂpua-

uracunp 8, E 0K TALCHPHAATH CTATHK JAedOpPMALUACHHN iy Gue

aan Gearnaafuws. Mpymuna &) + 87 sedopvauns oarangs D B8
F woxaap OFMPARKRIDE NPyMAnanHel SABCTHEANK kyuH Gwoan smy-
EOSARETAGWAnN, AHa Wy XOAAT CEMIMEEK MYSIOICHAM XOaam
nefingann, O pe F owaap cucTemacHin GATTA M HYKTA Xel xa-

- = <
pacak, yHTa OKASPHHHT nn—rpxmr kyusapu (i, G pa npymsng-

BHHT 3AACTHHAHK n;;.nm.F' TabCHp araad. FxTeHEpull BAKT yuyH
OPYHHA neqmpuauuﬂmnu @ Buaan Searwaadmn3. Y xonsa Fyk
KouyHura x¥pa Ff=c-8 o¥nann,

Koopaunata Gowwnn M wygranmunr O crathk symoaadar %0
aaruns oand, Ox yxpn xapscat Afnaaniod GFAHYA PTHEIAMHS,
¥ xoaga Gouwnaprnd mapraep kyfnparuua B aman:

£}, x—x'=-l:.w-ﬂu=-l}. (1)

M pyrTa T¥FpH uM3uKAR xapakaTunsnr anddepenunan Tewrag
MACHHK F¥3axia:

tmy~+ mplxm Gp+ G —F, (2)

Pacsjss: =40k 87 4 X wynunr yayn F =c (854 8 4 x). By-
ri (2) rg giAwes:

(m,+m =0, + 0, —cb) —AF —cx. (3)
M wygramvie crarui Myeodanor xoaatuaa Gp+Ggp— by —
0z
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- w0 Gfarans yays (3) resranama Kyhugard xipsanmnn

Bt = (5)

W+ Mg

' aatl KMpuTaMH3; ¥ xonaa (4) tredrmama kyfAnnardga 6fnanu:
X+ Be=0, (6)

KH4 TeGpaHMa XAPAKATHHAr Aadpepenina) TeRrJaMacHanp.
il yuyd (6) wwar equmn (14 8) Sunan anugaanaiu;

x-u.x,cnskf—]—ﬂ—:ﬂnkf. (7)

--!
(5} nau: k= mﬂ_'_mfn 2 =$5.92l:
4 ‘crig =G, wapraau:
i,

- 5?=-TE=T Bk Xy =—18, = —0,08 wm,
e v, =0 nu 9uTHGOpPra onub, Tonuaram k sa x, Kufimaraapuan (7)

r4 Kyfauua:

x=—008 c0s5.92¢ u, (8)

© [B) uw (14.11) eunmpan dofnareHWG XaM  KEATHPHO YHKAPHUE
. Myminn, Bynsar yuyn assan (14.10) Tenmrauxaapaan &4 pa 2 HM
AHMEIARMHE:

o
#-—V’ +T“_ﬂﬂ3 M; lznlﬂg—-—mtgﬂﬂ
d=

: ¥ xoana (14.11) xvirunarsas GFaaou:
R ﬂcﬂsin(592£+—]= — 0,08 coe 5,92¢ w

Bnan teGpannin naspuad (14.12) Gopuyda Guaan e daiMus:
7 -%z 106 ¢,

64-§. Myxnur gapwmank Kyus TabCHPHAATH
MOLIHA HYKTRHNHHET 3pEHA TEDpaHMa Xapaka.H

i I'-,Ml,l‘.pﬂ:.‘n m GYaras, Ox §x Gyfnal xapakatnanysun M won-
AHA Bygrara F, = —ck KaATApysid KYYAaH TAWKApH Wy HYKTa
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,
F i F TeaAMrHCA NPONOPUMOHAA BA TE3-
Sl e L o A JNHK BERTOPHTa  KApaMa-xApuwin

AfHaAradn MYXHTHWRE KAPWHALK

e
Ky4H /i 18LCHD KHACHH, ABHNK

- —
=

14,3~ pacu.

GyHAa i e HYKTAHHAT TEIANTH, b — MYXHTHHNT uE3NK XYCVCUAT-
aspera Goraug Gfaran xosduunent. Bomaanfa nafTae X = Xn
=1, 2e6 0AnG, M HyKraHHAT XAPAKATHHE AHHKAATNMUI (14.3-
pacu). Monaulh wyKta xapakaTauHr A4 pdepenuuan TeHriaMach:
HH Ty3asua:

WX = — CX — BX,

L =4, L =2 Gearnsawasp kupaTHG, Oy TEATAAMAHAK
m m

X 42bx+kix =0 (14.13)

kipuanmaa &3amna. By Tearsama Onp MCHHCAN, WKERHYH T2 Tub-

an anddepeniuan Tenraamainp, YHARr exumn Rau x =C " ky-
pEHAWLAA wiAaWAAH. MananadTran equMan (14,13) ra k¥ydu6 mo=
MaBAYM x0a(pHunent [ ra wucoarad

42604+ 4=0
XBPAKTEPHCTHI TENCAAMA OCHT KHAMNALW. VHMAT eunui
I,=—btVP—R (14.14)

Giaaan, ¥ soana (14.13) auar ymysmh eduMa
LY g LT o g (14 15)

Gfaann. (14.14) whonanarn & sa R HAHCG MHKAOPAADHIE kapat
(14.15) equst TYPIH KYPHHAILAA OFAHIIA MYyMKHH. Byuaas kyfin-
AATH ¥ XOJHA BAOXMAA-BAGXHIA KEDAO WHRKAMMD:

1V bk — KHYHK KAPWHAHKAAD X0AH Jefnnalu;

D) b= B —garre HAPIIHAMKIED XOMH;

3) b=k — TEHr KapWHARKABD XOAM.

1. b <k Gyacun, Knckaang yuyn V&5 — 6% =&, Gearnaamw kn-
pHTANKHA. BY X073 XapAKTEPHCTHK TeHTAAMBHRET [, Bd {3y WARH-
A3pW MaBxyM couaap Gfaaam, wysonun f, = —b +ik,. (14.15

ra AcocAn yMymuii eusm
- ctet-"'i‘f",u + Ctﬂl-l‘-—f.]"-e—b-'[ﬂi ﬂ'fh: + ELE_ilb!]
69nanw. Kasc mumaars udoaann assanri naparpadara Katn k.

Yarapripnd, kyfnaars KypHHHILAGRAAR CHPETD KeaTnpuw Mys-
HHH:

i
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x=¢ " (A, cosk 1 + B, sin &,¢) (14 16)

x=& g, sin(kt +a) (14.17)

Bynna A, sa B, Exu a, 8aa, Ysrapuvacsap COMARHFHY WapTIap-
naW auugAaHann. Yaapen anakaaw yayn (14,16) &xa (14.17) ndo-
NAABPrA XAMAS YAADHHHr BakT OYAnua OGWpwHuH TapTHOAM XOCH-
‘aanapura f =0, x = x,, 0 =1, ui KFames. Hataxana syfugarnaap
. Xocua G¥aaau.

L) et b
- A=, Hn—Tﬁr‘ {14.13)

14
a=)) mpletial e VISR (1449)

Ulynaah guand, KHYHK KapPWHAINKASP XOAHLA Kaftapye4H BA

. MYXHTHHHP KAPUIHAHK Ky4w TaLCHPHAATH MOLAHA HYKTEHWHT Xa-

 pakaru (14.16) Exu (14.17) Tenraawa Guaan whonasauu, By

 TH G¥AMaTaHAArH SPKHH Telpa-
. HMWASpHHAT Aasp. Vpra kaec

TeurAIMANAPAArH uuTerpay Yarapumacaaps (14.18) &xu (14.19)
hopMyAANEPAAH AHHKIAHELM,
{(14.17) nan KypavMH3KH, MOMAHA AYKTAHHHT TEKWHPHABETTEH

.  Xapakath poppuil Te(paHMA Xapakatian wGopar suad. Jlexnn

{14.17) tenrnauasary e k¥nadtyeun Tydadan Oy tefpanma xa-
paxar cewyH-ACcTA CYnysun GFnans. Bymaars Telpamsuniap amn-
ANTYRACH BART §THIOH OnAas Knckapub Hoara wuteaul Gopami.
Cynynuu refpannmaapunar rpapurs 14.4-pacuna wjpcaTnarad.
CHuysun TedpaHMa x8PAKATAA HYKTA F3HHHHT ABRAATH XO0JATHrE
Oyrynaan gafrvaian. Wyannr yuyn c¥aysdn Tefpanumaap aas-
PHHH WAPTAH PABHWAZ kHPHTHO, yuH T, Gmras Gearmasl, kyfu-
JEATHHA TONEMH3:

2= on

¥, b b e 3 (14.20)
EKH
3 2=
ARG TS
bV T= (e

g

Bysaa T —my SHTHHHE Kap W an-

wunaary wgonass Heworon Gu-
Houura éauna pa bR sKanan-

J% HW swTHOOpra oanb, EAnauaLa =g

AacTaalun  MKKH XA Ouaan
‘HerapanaHaMus;
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| b*
y - T(I et EJ'

Wysaeh xuadG, MYXHTHHHEP KapUpAnTi TabCHp STreHAa Tefpatim
AARPH MHAHK TIBCHP 9TMAraHd X0ATd KAparanpa xarTra Aap
IKAH. |

Teﬂﬁumnp AMIIUEYAACHHAKKE KaMafHin soHYHHHH TOnaf-
JAHK, £, NAATLA MYBO3IAHAT XOAATAGH SHC KATTE OFMIIHH X, GUaaH,
X, OPKanK sca £, 4+ T, BagIra MOC KEAVBUH OFHWIHH  Gearsaai-
ank. ¥ xoans

% =aa,

Ba

.-!." = ‘_.{f'-{-r‘} & |:=| = E_&I' ¥ _rll-
¥ uyman,
Kpy=e"x,

Gjaanu. Llynsan gaanl, TeSpanmiiasp AMOJIHTYAACH reoMETPHK

MPOrpeccHa KOHYHA H kaMBAp 3kaH By recMeTpuk nporpec-

CHA MAXpAKH § =&~ cyNmW dexpeuenmi nefingain,
Da|lneg*Ti|=bT,

ra eoapuduur derpesenm AeRuAsM,

2. b >k — wamma KapunAuxaap xoanea yrawas. By xoala
XEPAKTEPHCTHK TeHTAamaunar wanusiapa {,=—5b+ V' — & na
lywa —b— V65— 2 yaguyuft, b6 > V' 5* —k* Giarawn yuyn I,
Ba {; MauduR comaap. By xoaaa (14.13) rewrsamananr yuysui
EYHMH

(14.21)

£ = e (C,gVF=F i | gV IT=F) (14.22)

Gyaazu. C, pa C; §arapmac connsp GOWABHFHY WapTaapidw TO-
nuazad, Arap

X —b - =0 (C @V PRI Coo=Vimirty L
+ e~ WP — 0V — C.eV ¥=F1)

uhonaum naaapas TyTef, Gownanrne wapraap: (=0 Ba a=x;
o = 7, AaH oRaanancak, C; sa Cy ni anukaopdn Kydnaarn udo-
AAHH FOCHA KHAAMHA:

ot 2 (b + VB o + 5o (b — ¥ Pi—kY)
Ei — . C;a — = -
gy —a 2y F=a
(14.22) Gunan auukaanysun xapaksT Agspuli Gyawadan. I, I,
mMaH@ui OPArann yuyH X REKTHANT VTHWH GWaan  kamafnd, HOA-
ra WurnanG Gopagy. BowAanFay WAPTAAPHEAT Kaunal Ofanuwmwra
tapad xapakar rpadura 14.5-pacu, a, 6, ¢ 24 Tacsupaanran Gm-
poira KVpHnEmaa GYaaam,

4. b =24 GFaran mene wapuwuinkscp xoarea Yramns. Byuaa
XADAK T PHCTHK TEHFAAMAHMHT MALK3AApY [i={,= —§ XaKugui pa

206
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14.5- pacu.

14.5- pacwu,

‘gappoan 65anG, (14.13) Tenrsavaniar yMyMBR eunmu Kyhuiard-
ACE O EREH

x=e-¥(C, + Cal).
= b~ (Cy + Cof) | ¥ - Gy

Gisdwian 3nTHGopra oanl, Gownaerwd IApTARpOAH oRA3AdH-

i

-I':.l_ = Xy Bl E|= iy 4 ﬁ.f.
weand upkain. Jesa, =0 s0aaa (14.13) andpepenunan Tenrs

B aMaGHar euuMi
x =t g + (g + b5 €] A

euriauma Gugan wholaiananu.

. (14,23) qopuyaalaH k§punainky, Oy X0ALE HyKTAWWHE :_apz:
Wavw gsepui G uafias. BakT ¢ aMHr  JeMwuera HucGaras e
T kaumaduild Teapor, GuuofapHH, X KaMaQBYH dhymicinn G-
pa (14.43) c¥nyeun, Daepuil O¥/AMAraH Xapakarun ndona-
. By xon yuyu Xaw Xapaxkar rpaduri, GoWAAHFHY  LADT-
HEHT KaHAaA OAWEWEra gapal, 14.5-pacw, &, 6, s Japhas
Mra yxwaw S¥aanm.

45-!%::1:. ['E-puauﬁwn rexucankna E §K arpodmuaa afaaws
oaaanras Baucus DE crepxenra GRpAKTHPHATEH ] Kr Maccadn

.'nulcn GHKHDAUTH & = IEGDE GyAran NPYMMHA YAAHTAH (14.6-
E ), Tpyscuusnnur HEKHRYH L];quru AB ©6pyc, AB Gpycra
- 8Ca GuKHPIHEARDN C3 = 5= 300 2 6yaran §sapo napasien npy-
 munaaap GupukTapuaran; L nykta Oy npymuanaaap yraapuian
Bup xna a macopana wofnawran DE CTEPKEHHHHT pacmad Kyp-
3 907
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CATHJAR Myso3auaT Xosatusa [ wwca §ar tomoura Afnan o
Uy == 0,5 o Teaau GepuanG, 0K XapaKATra KearWpuaszv. Hw-

HUNP XSDAKATHFA YHHHF Tesawrura kopww Gfmaaraw, muxdopn
R =120 GFATaR KAPWIMAMK KYYH TaLCHD Srafu. Hemndepunnr AL
WTOKH BA3HCHE AB Gpycaars remus opkasn VTeaznan, L) wwka
Buprkrupuaran, I) wokaw THEPH ynzwy Giiaab XADOKATAUHVEYN
MOLAHA HYKTA ReD apas KWAHG ba OOPAMHATA GOLIMHN OKHHHT
MYBO3AHAT XOAATHAR OAHG, OKHUHT xapakat® aeMKAaWCHH. 1Ok-
HHHF FOPH3OHTAN TEKACARK GYAA20 cupnaHHNGard HIIKA 2k W
XHCOOME OaHuMACHY.

Eulw, [ ok XapakaTHHMEr awbbepentnan Tenraamaciun Y-
AMWAAH a8B8A OHKHPAHKAIPH €, €5 ¢y GUATEH YUTA NPY K uHAHN
GUKUpAUrY ¢ BFAraM OWTTA npymuns Guaan aAMawLTHDAMNS, By-
HWAT y9yH CHPHHYH HAROATAA ¥3apo napairen 2 ea 3 mpymuua-
AAPHA ﬁnnnpfurn €32 DY Aran GHUTTA NPYRUHATE KeATHDEMiS, Arap
A& Gpycuu YBr Tomoura Oupop &y, Macohara CHIKHTCAK, MKK4-
A3 NPYHHHA OHp XuA & =3, =B, wavraaukka w§anaaan, Bywna

npy#HHanapna F, sa F: SAACTHKAHK  Kyuaapw xocwa Glasam.
u:lnn'i napaaJen HP]I'IHHIIIII_' ANMBWTHPYBYH GHTTE npyRHBa-

HUHE Py, snacTakang xyuu Fy 82 £y,  kyusapumar fHPreIncHra
Tenr Gfanwn xepax:

Foa=F; + Fa,
By tenrankin XaaMa-xan b, =3 =48, ra Gfaauns:
o A, A
s s
F F. F
Bynaa ﬁ:f' = Cgpy a_,!-ﬂ" ;l!-n:'. Giarannnan

“H - + E'

kennt ankean. BrmoGapuu, mepaaaes npyscunaiapea sxsusa-
AENIT GPR2EH NPYNCUN L OIREPANZE Xap wafcw fpyicane G-
KUPATZRNIENE GRFUROUCIEA MEHD ARaN,
JHAH KETMA-KeT yAaurad, SURHpAHKAIPH €4 BA ¢, OFAran
Opy miRaNapHE OHTTE MPYMHHE OUAGH BAMALITHPAMHE,
KKK YHE TOWOHra wapal Gupop 3 macotara CHAMHTCAK,
NPYACHHANADHENT yumymaR u¥suanwm my & ra renr Giaamu:

Dby, 43,

Bynan xap gafcw npysumanumr £ snactueank xyun TALCHPHAE-
rH Aedopuvannarapn
F F F
i o= - R
= [ 5 aﬂ Ty ; al % [
ra tenr. By wdonsrapunm aspaarw teurauxia KFhAcar,
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cocha Ofaaan. 1ynasi granG, Gepuaronl y9Ta NPYMHRETA SKBH-
gt OirTa IpyxnRa GukHpnre gyfAntaraca renr GPAaan:

L e S o
) = 03+ M

i impm-:un-m Gownnit N okiuer O myBosanat xoaatuad 0auG,
wnr xapawarih Gyfuua Ox Vxuw AysaiTepamus. ¥ xoasa Gow-
0y waptaap Kyinaaraua wdoadnanain:

I'=l:',, .a:=.:r,-!'.). U= The “J

. D ok xapakatura CepuAras NpYMUHBAIPra SKEHBANCHT Npy-

SMHHSHHHT & S1acTHRAME KYUH, MYXHTHHAD K (apuinink kydu
PALCHP 9TAAM (IOKHUWHT OFHPAHK KYWH, TOPHSONTAA TEKHCANKHANT
ua peacunsci pa [ BAIHCHI CTEPKEHHHAT PeaKUudn Kyui
' ra nepnepauKkyasp Gyaraud yuys pacamaa k§peatuamaran). L
pand myxTanwnr Ox §5 67faal xapacaTi Anjipepeuinan Teirs

AAMBCHHN TY30MHI:
mx=—F— R, 121
Syiaa 1) nyira KOOPAMMATACKHHW X [8CAK, BKBHBEAEHT NPYHHHA
puaunacH xaMm x Gyaaga, Wywwar yayw F=ecx; wynusre
Rw= 120= 12x. Harwxans (2) Tesraéna KyAHASrH K punnu-
i onanu:

mx=—cx—12x.

Siicae U4 (3)

m

[

rmamaap KupuTEMH3, ¥ xoana [ 10K XAPEKETHHHAT antpde-
JeHIMAL TEHTAEMACH KYAHAArHYE E3nAAAH.

XL 2bx - dx=0, (1)

pubpepenina 18T AaMa esuminn éanut yuyn (3) aam fol-
quf &, b w03QOUIHERTAGPHHE AHWKAAAMHE:

£ =) 900 =20c-!, &=06c", (5)

HAGH KuanG, b= &; Oy KHYHK KEPWHAHKIEP XOAW1a {4) aund-

syuian TenrasMannir edpsn (14.16) éxn (14.17) KYpHEnW AL

W6, yniarn waTerpaa varapuacnapd (14.18) &xn (14.19) qop-
Maprﬁunuu apukaanaan. (14.16) Ba (14 18) wn Oupraansaz

x=e¥(xcos VR —b'd+ %ﬂn]/k‘-—b*ﬂ, (6)
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f

i

(6) ra (1) ea (5) #n KFinb, WKHHHT XAPAKAT KOHYHHEN F0LHa
KHAAM H3Z

xom et - 0 gin 19,08 = 0,026e~ sin 19,08 i I
: |
aemak, D ok cynysun Telpanma xspakaraa Gyaaan. ,

65- 8. Kapmuank kypcarmafnmran myxuiia Moanui
AysTanunr mambypHi TeGpanMa XapaKaiH

Momauf wyKTanunr F, = —cx galiTapysdn Ky4 xasmna BAKTrE
GOFAMK PaBHWwAd Varapysud Ba yhromyodd Kyt del  amaayse

ax:.ru raveupuna Ox §x GFfaal TYFpu  YHIHKAH  XAPAKATHIH
rexmupamna (14.7- pacu). Ysysas oaranaa yAFOTYRYH KYH BAKT=
WHHF HXTWEpHR dyskuaacH GFAmEN MYMKEHN, Bu3 yiAForysuu KvH
BAKTHWIE ABBPHA (PYHKHUHACH GYArEH XOARW KTPRO uMKaMHE, ¥ =
poTyBuN kyumuar Ox JiKAard NpoCRUMACH Hsin (pt + 3} Oyacun.
Bywaa H sa p. Mot paBeiliaad, YAFOTYBUM KYUHHHE BMRANTYLACH
g4 wacToTacw, B 3ca Gowaamewy hazscuanp. Moannd HYKTa X~
paraTHausr audpepenuuan TEHrIAMACHRH TY3aMus:

m.él:—rx-!-Hatn{pI+B].

gt =cim, fr= H/m Gearungwaapra kypa 0y Tenraama Ky AHa-
rHYE EaHAaLH:

B kix=Rhsin (pt + B). (14.24)

(14.94) wKkHuEn TAPTRGAN GHp HAACAH OYaMaray Qusnkau LHif-
deprinnan TeHrIaMannp. Y Hunr yMYMHA eqimie GUp HEACTH

XLty =0 (14.25)

reHraaManinr yuyuuil eunsia x; 8a (14.24) anar AyCYyCHA euH-
an AuEmHancHra Tenr Ofaaan. (14.20) TeRrAAMAHHHE yMYy MKl
eyprmn 66-§ ra acocan

X, ==C,cos ki |- Cysinkf 8ku Xy =a sin (R -+ a)

wypunnwaa 6aaxn. (14.24) sunr xyCycnfl enumun ksap xodn
yHayH

xg=Asin(pt +B) {14.26)
RYpHEAIAR H3AadMAS, A — BHHKNQHWILK A03[M Giaran yarapuac

con. Arap (14.26) xycycnh esum Gyaca, y (14.24) sn xanoataan-
THprwn wepak, By wapraan qofiiaaa-
A2 I 2

G, ""ﬂp__&,; Gfanuinil  KEPaMM3.

Jesai,
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Xym= —sin (pt + B), (14.27)
 Diynzaf xuant (14.24) Tenraamanuur yuMymuit eusmn Ky-
i O aaan:

X = asin(kf +2) + .

kE—pt

(14.28) nan wypamuskH, MORLHI HYKTEHHAC HARTAPYBAW BA Tap-
~ MOMMK YAFOTYRHMM KYY TABCHPHASCH XApakar xycycull  xamna
- yhroTysun kKyd TARCHPHASH OFaaQNran rEPMOMHK TeGpanMa xa-
| PAKATABPHAHT MHFWHANCHIAH WOOPAT SKAH. (14.28) dopuyaa Tap-
kuGHTA KHpyBuH, (14.27) meszaaxa Suian wooaaanysii XaM-
- ma yRFOTYBNM Kyd uactotach Guasi GViaamran rapMaHuK fopd-
wam woddull RYKMargHz MaNCOypiai medpaKmma XapaKamm aeim-
* aanw, By Xapakar Gowagnrud wapraapra Gorauk swac. (14 27)

TeHraaMater — saxcOypni mefpanim aspiumydac, p 3ca

sin(pf +8), kop (14 28)

saxcdypuld melpanpiiHin: donpasiil MAKPOpAzi JCABAALH,
(14,24} nudrpepesinan TENTAGMATE M7 *Oypul medpakugaap-

MiH2 Ougdfe peAnan menzAaaacy Aefinaang.
[ 14.25) Tenragudann

x=0C cosht+ Cysin ki 5

R3 = pi

sin (pt +-3)  (1429)

wipumamna 8aub oaub, €, C; JIrApMACAZDHH FHAKASAMMA. Gy-
HHNT yuvH £=0 04 X=X, X =1, Ofanw waprunan dohasia-
‘Hamna. Y xoann
> gt . JH, SR
=X, e sin P ea C e cos 3
eant wiann, Tonmaran C, pa C; un (14.29) ra Kfhcax, nyKra
| RBPAKATHHAHT TEHTNAMACH
k¥
—p |

sin (pf + §)

© k= xycos ki ;—%’ain kt — sin B cos At +-‘Ecas?aln kr)-|—

&

(14.300

*tr

wiprnmwra xeasad. lyvuaafl guand, #YKTAHHIT XapaKalu YaTa
xapakarHuHr ARFanancrlad wGopar Gyaaan:
g |. Teuraamacu

x*= x,cos ki +‘fslnm

- G¥araw xycyeud mefpaduuicp. Vapp YRFOTYBUM KYura OOFIHK-
cuE xyCycHil Takpopanyk GHAAH KeYEECpaln.

2. Varomysun Kyu mascupudd SYICYOLD KEAZIM, NEKHN XY-
cycull maxpopauk Guaar Oyaaduzan medpanduiap. By rebpa-
HHIAIDHMAT TEHCASMECH KyfAnaard K¥puaRuira ara:
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L 4 P
ﬂ*:—m(sm.: eos kﬂ+-;msﬁsln k.f]. |

v |
By TeGpandiunap Gowaaurny wapraap (=0 A8 x=0, x=00fa-
FEHLE XA DYHYLra Kedain, Aben 0y TeOpeHHwWadpHHHT  aMIIH-
TyadcH GeulnanFry mapraapra GoFaug SMac.
3. ¥ororveun Ky4 TABCHPHAA BYmyArd KEAT3aH BE TAKPOP.IHTH
Wy Ky4 Takpopaniura Tear Glaran sawcfyped melpanuu tap.
By Tebpadpmadpeunr TEHTAAMACH KYAHAArHUE!

2 sin{pt+ 2.

.-x]=l.‘*..=l‘ <
—p

{14.30) x¥pranamaary TenraamMa Sowagarad wapraap £=10, x=10
faae  WCOpar Ba yArOTYBYH wyUshul TSxPOPAHTH Xycycunh Tebpa-

HHULTAD THKPOPAHTHEA AKHHE {% = || Gfarauna myg1a Xapasate-
HUHP XAPAKTePHHI aumkamu uukonswn Gepatn. By xonaa (14 304

= p_n,. [sin (p¢ + B) — sin (k¢ + )]

BKH
(14.31)

% p—k
x=v.2“—lsl=uTt~ cos (pf + B)

kipHumwra Kenaan. (14.31) duaan nhogananysun XapakaT awn-
AUTY LACH

P =k

2 g sin = i

Konys Guaau §arapyeum, uacrorgen p G¥aran  vefpanmmiapun
HpoapAafas. Yuia ,TenHui™ XONWCACH Hefdaaan.

pe=R Koaan, ABHA MAROVORA Tefipauum Ouaaw SpkHH TeGpa-
HHW TAKpopAkKaapa Bup xua G¥aran XonHN Texwnpadank. byara
pesouane Yoaw aefnnann. Pedonanc xoanpa (14.24) naddepen-
e TenrasMa xyeycuft ednmunm (10.27) wyprHimaa oausd 6¥a-
mafnon, uyeErn HhoLa Maxpami moara Tewr G¥anb, SHAKMACANK
Keand uyukann Wyeanr vayn (14.24) wanr xycycnfl equnsMann

Xy = B cos (ke + B) (14.32)
Kipunnoina n3qadmus, Yau (14 24) ra gyiud 8= -i HM XOCHA

wuaamus. llynaafd wuauf, pesonare xoandn woodal gyxmarune
Marcfypnl melpasmu aapu
.r,=—2—iimstk.|!+ﬁ} (14.33)

Teuraava Guaad whonanawanw. (14 33) nan peloHEHC XoARAE
MamOYpHl TeCpaHHm AMNAHTYRICH BAKT FTHWH Guasn if KOHVH-
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g rkuynnh:m apruf Copuwy k¥puund rypudan, (14.34) Tenraawa
Gunan wihonasanyeun XAPAKET rpajura 14.8- pacmna TacENpABL-
rall

Pesonaie xoauna (14.24) anddepennna TesrIaMadinr  yuy-
MHA CYHMH

.rmc,cmﬂ-kﬂ‘,slnﬂ—%:tmfh-I-ﬂl (14.34)

k¥ punmnza G¥adan, £=0 18 x=X, T=1, GolAaEFAY  IIAPT-
aspaan pofraaanut C,, G, 93rgpumaplm auMkAafiuna. (14.34)
na f=1{l, a=x, necag, ynaan C, = x, Xocua Gynanu.

{14.34) man paxT G¥ANTA XocHAR Xucobaafimus;

o —C,kslnﬂ+C,kcm#t-—%:m{ﬂ+ﬁ}+
+%£sin(ﬁ|‘+ﬁ}.

. By wgonara (=0, X=17, Bi K¥fcaK,

[ k
Co= (ot 3
wenul unkann., Hitemena (14.34) venraama gyimaard k§paunu-
HH QA8AH:

X = x,cos bt + _:-(m, +2{)5m At — 7 tcos(kt D). (14.89)

(14.23) wpoda pesowanc xoauda woddud wyxmanumz apa-
KT At aaldd,

43- macana. Maccacn m 6yaras M oK TrOpH3oHT Onaan a=
=3)° Gypuak TAWKHA STYBYH CHATHE TEKHCMHKAA MPYHHHE BO-
cHracHma yinal TypraaLd. Mpymamanunr CTATHE OpMABLHA-
. oM b, =2 cm ra Tenr Gyarawaa ok M, wymRosamar xoaardaa Ty-
aau. Bupop naiitaa (f=0) npYyHEHANHAT HKKHHYH 8 ym E=
=0.01sin 10f M KORYHTA Bt
 KYpd xdpaKaira Keacd, 1<K
M ByETAHEHC XapAKAT
 KOHYHH KaHAaR Ofaumm
guHyaancuen. O cauog
GONIHEH IOKEHEE CTATHK

wysosanar  joravana, ¢
~ Ox, RoOpAMKHETA FHM 3C3 \\/
EHMAr Rapaxata OF- e
fiwua  oasscen (14.9-

pacM).

Eunm. M wina mon- =
anh mykra ned Kepad- e
ME3. YHUra  §aumEudr 14, 8-pacu,
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OFHPAHK HYUH G = mg-r: Kua
TEKHCAHKHHHT HOPMAA peak-

——
UHACH N BA NPYHHHAHHHT

e
SAACTHKAME Kyun F TaLCHp
sran. M uygrannar Ox VK
GiAnab xapakatw Auddepen-
LH3A TEHTAAMACHHN TY3aMua:

mx=Gsina—F. (1)

HKipunaBrran 30008 npyRuuHa
Aedopmangiacs S=2,, + A—%
G7araun yuyH Fe=g:d=
= o}, + x—E) TeRrAuK GH-
Aau  aungrasany, ¥ xoaaa
(1) Tenraama

my =mgsina — e(3,, + x — 0,01 sin 10¢) (2)

K pUHEALIHH OA&0H.
M oEuMEr cTaTHE MyBOIAHAT XOMITHAA

mg sing — ¢+ 8§, =0 (a)
G AHWeHY xHoOGra oacak, (2) Tedrasma KyAwpariga GanasgH:

mx = —ex + 0,01¢ - sin 108, (4)
Mpyxuea Gueupadr € (3) TEHCANKABH SHMKAZHHIH MYMKHH:
o My sin= I_E}

(1]

(6) uu (4) ra g¥#ub, xocua G¥aran whonann m ra Gfanb,

:‘E_'_gsfn!.x_ﬂ.mf!ma . sin 102 (6)
al.'ﬂ 5{‘!
TEHTAAMAHN XOCHA Kuaauus., (6) ra gyfwaars OGearwiamaspad
EUPHTEMHE:
ﬁ‘l#-ﬂ"'“"‘_ o i],ﬂlgsin-a. 5 =10 c-1; (M
m a?l‘l

Whaa gKyfimaara TedraaMa xocwa GFraau:

x + kix=hsin pt, (%)

(8) aaddepennuaa Tenraama (14.24) anddepenunan Tenraava-
Hinr B=0 OVarepaary wipuakwianp. Hygranshir zapacarini
anngAg YuyH Gowaaurny wapraspry GHanw kepak, Bomaanrns
NAATAA 10K V3HHHET CTATHHK MYBO3ZAH3T X0JaTHA3 OVAraHE YyuyH
GOWAAHFHY WMAPTAAP
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fnl}. xu=‘ﬂ.. t'f,—ﬂ' lgj

- au nGopar, (8) anpdepenunan TeHTAIMA EUHMH (14.30) «fpu-
- wuwna 6§aann; yura () GOmAsHFRY WSPTIApHA  BA B=0 xui-

MATHH KYAcak, gYABEACH Keaund YHKAIn.

e = i 10
H=-ﬁ_l:;‘_* Elnkl‘+"_ﬁ'sinp. { ]
(7) wonasap Ba MACAAZ WAPIHAM swrutopra oaul,

L= i [
b= 1565 ¢!, - .-;Laﬂ.unu,"_

= 0017 »
o

HH X0CcHA Kuaasua, By TonHArddaapHd (10 ra w§iRG, HYKTARUED
HAPAKAT KOHYHHHH NOCHA KMTAMUA

a={—0,011 sin 15,65f - 0,107 sin 10£) w.

Liynaaf Keant M wk Kowpaenil sactoréc 15,65 e! GyAran
xycycnit vefparnwaap Guaan noapaskid MACTOTECH 10 ::—‘u Gyaran
wanOy pril TEOPANHIDAAPAAH TAUIKWA TONTAW KOHYHrA KYpa Xa=
PAKATAGHAD HHAH.

44- macaaa. DBuknpanrn o=0631,655 3 Gyaran AB npyxuuara
B

m =1 xr waccaa M waruut crepsenn ocharan  (14.10- pacu).
Marautiunr nactes you i =20gin8=zd awnep §F3rapyeus 10k
OKyeul FaaTaKaan jraam. f=0 nakvaan Gomaal crepmensy C€O-
AeHOHACE TOPTYBYH TOK F7a Gowaainn; wy nafiira KARApP war-
HIHT CTepmexd NPYRHEDLS KParaamad gcuauB  Typran. Marm'T
GijaH FAATAK OPACHIArd ¥3apo TABCHP HyTH Q =00ini H tenr-
Ank Guaad aunKAsHEAM, MaremTmadr wakOYpuft TefpsnninaapH
AHHENATICHH.

Euniwr, M warsdT CTEpKEHWHH MOAAMA HyKTa AeG  Kapad,

YHHHF X@p8KaTHuk TekwHpamud. By nygTara OFHPAHK KY4H L —

—mg, MareanT GUASH FAATAK OPECHAATH §3apo TABCHP Ky Q =
= 0,0l=i=02zsinfrt H pa npysnHasnir

e
SRACTHRANK KYOH £ Tancmp sraad, Canoy
GouwlWAKH CTEpeHHuH  CTATHK  MYBO3AHAT
XOAaTHAA OANG, XapakaT AyHaamwH OfAnua =
Ox §iEn §TREAMUI BA NYKTANMHE WY FKKI
HECcOaTaN Xapakard anpdepenunad TEHCAR L
. MACHHN TYy3ZMua: in
m.:=ﬁ—F-|-Q. [l} »
 Mpymuna nedopMaukacn b= x +i,, TEHRANK s
Guaan aunkaaHrann  yayn F=c (x4 b,) 7
GynanH.
[Miynaal wuand (1) resraana x
P mg —e(x 4 8., + 0,2zsin8=t (2) 14,10. pacu.
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k¥punnmun oaann, Crepmenuunr
| F_ HEI *  MYBOIAHAT ¥oaaTuia my — ¢l =0
Li...[ i Gyaranmun  Xucobra  oanf, (2)

TedrJaman Esamus:

M- pacu. me4icx =02nsin8st, (3)
B £, Fl—ﬂ%:. p=8n Gearndawaap KHpHTcak, (3) Tenraama
m

Kyfimiariuad @suaanu:

X+ k' = hsin pL. (4}

By wambypufl Tefpauua xapaxar andipepenundn TeHrAaMaCHAND.
MamGypuit TeSpaau KOWYRHHK E3HWAAH #BEAA p B3 E HH XH-
cofaalans

p=8ex2518 ', k= £ ~2513 e,

ABHE k=p — PEADHAHC X0AW KeAnd =KL,

Peaguauc xoanna (4) audipepenusan TEHrAAMARNED XYCYCHi
EYHMH — HyKTAHMHT MamOypnd Teopasmwaspe (1433) ra kijpa
kyAnaaraua 6¥nain:

h
X= = =08 8.
2k

Bynaa xMeobaam  WmASpHHE  GaMapCaK. HYKTEHAUT  Kyanasrd
wamlypHil TeOpanMa Xapakarts TenraaMacn KeOnd duKanw: r =
= —{0,013¢ co5 25,13¢ M.

B6- 8. Kapumauk KypcaTyBud MyXHTAZ MOILAA HYKTAHHHF
mMaOypHA TeGpanMa XapaKiTH

Monowit nyxra Fﬁanmpynqu Kyd, MEKIODH HYKTEHHWHr Te3-
JHCHrE NpoNopuHoHas, Afeaamiun 3Ca HYKTE XAPakaThro xapasa-
al

Kapwn Gfarag MyXHTHHHE .f?_’r-;apmumm Kyan Ba yhrorysun Q)
KYY TABLCHPHAE TYFPH 4H3AKAM TpaexTopua OFAnal sapakar Kua-
cun (14°11- pacu). Tpaextopus G{Anac Ox VEHH ATHAATHPAMME.
F, .ﬁ?‘*na @*uyq.&apﬂuﬂr Gy §RABTH NPOBKUNMACH MOC PABHINAA

F,=—¢x, R.=—px ga Q,=/sin(pt+B) 6facun. ¥ xoana
MOLAAA WYKTA XapakaTwiuur Ind:epesHimnan TeHrAamMacH

X1 20x + bx = hsin(pt +8) (14.36)

Gyaaan, Oy epaa E aop, £ =4, rm_f =& Gearwnamasp Kapn-
m

i}
ruarad. (14.36) xam, (14.24) xabn Brckuayn TapTuGAW, OWp mHHC-
AF GfaMaran wH3nKan anpdeperiunia TeHrAaMaanp. YHREr yMy-
MUl eUHMH MEKHTA EYEMUBHE AMFHHIRCHAAR HGOpaT:
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a =%+ 1y (14.27)
dynna x, GuasH ;-I—Eb.é + ktyxs= 0 TeHrJAMEHEHT YMYyMuR eduH-
MH Oearpaanras. Masaysmes, Gy e mid Kyfungarues dporaranain:

b=~b na x,=e - a sin(VE—=01+a),
g=b an x, W Sl VE=Dip Cele +VE=Fh
k=25 na x, s et (C; + Col].
(14.37) aaru x, — (14.36) Tenraamaduur xycycHil eqyHMHHEE
x=Asin(pt+8—1) {14.38)

wipunamia #ataiuns. A Ba T — EWAKJIARKLIIN J0IHM Gyaran ¥3-

rapsac conaap. (14.38) mu (14.36) ra K¥ARG,

Al(k* — p) cos 1 + 2bpsin 7] sin (pf + B) + A|— (&' — p*) sin 7 +

+ 2bp cos 7] cos (pf + ) = hsin (pf +F)

mynocaGartra -puwavka, By TearAuk FpHHAM Ofammu yuyH
Al(e® — p*ycos 7+ 2bpsiny| =&, ] (14.39)
A[—(&* — p*)ysiny 4+ 2bpcosy| =0

Gfanmu wepak. (14 39) aan A pa 7 aHUKAHANH:

h 2y
e L T 14.40)
A= Ve o BT e p ;

Wynaan guand, (14.36) wuAr xycycufi ednum

i 2bp
- —— i — arct {14-‘“]
o R n( FET I fi"—.ﬁ")

6faap swan. ¥ xoana (14.35) mmar yuyswel evdsn k=0 x0a
FRyH:
bt g o (V=001 + 0|+ e 5In(pt+
X = Iﬂ' iy gin | }J'qk*--ﬁ-‘!‘ g T

2
+B—anctg 0, (14.42)

kB< b X0 yuys:
.1'.—_~|C,g|.'-l-}1" o ) +C23'U'+1"rt'.|'=]+

sin {:pt 4 B —arctg 28 }, (14.43)

h
F Vi e

&t—pt
Bl k= b XO& YRVR
x=le(C, + G+ Fmi sin (pt + 8 —
— arclg FQ%J (14.44)

Tenraamanap Guaad HPOABIAHATH,
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{14 421 Tenragmafara @, Ba @, wyswaraes, (14.43) sa (14.44)
Teuraavgsapracn O, Cy ¥3rapuac COHAAD, ABHM HHTErPan A0H-
migiliapn 5ap GHp Xon yayn Gowranssd (MAPTASpIAAH  (POAL3AL-
HHD ANOXMAA-BA0NHLE TOMHARLRN.

Sman (14.42) — (14.44) TewrnamasspHi TEKmHPHINFA ¥TaRank.
By yuaja TedrASMATa XOC YMYMHA XyCYCHAT wynzan nOopaTki,
yaapHiur HF TOMOWABDHASrH §pra gasciarw KEnxaljap BagTe
HHAP KaMaloBun @VHEKOMACHAND. By xYwsayswwiap & > & xoana
YACTOTACH XYCYcHA TeOpEEMI YACTOTACHTE TEHT fifaran cPHyadH
spxiH TeGpanua xapawatau, £ < b pa k=0 xonaapaa sca ane-
pHOMWE (MappHA  GYAMBran) CHHYBYH Xapakaluu wiponanafom,
{14.42) — (14.44) vesraanangp Guwaan ndoadAanyBqd xapakataap
BAKT §THILN Gmaan acoCaH ¥Hr TOMOHOATH HKEHHYM KYWIHAYEYH-
aap — (14.41) Tenrasma Guran Gearnaausin. ¥aap 5CA HACTOTACH
yArOTYBEN Ky wacToTACH GragH GYAanurad MamOypuh TeGpawma
xapaxataapsy mponasalau. GunoGapun, (14.41) menesana Ou-
A0K akpxAgryeis meiparua xapaxam—aexeivpul  medpanua
rapaxam, (14.36) sca warcOypus melpanna xapaxam dugde-
pesmiras mexz.aInaci aefnasnm, z

MaxGyprit TeSpanumaap aunaurynace A o
xesna yArotysun xys Qazacu Ouaan  mawGypuil TeGpanuwaap
(pasacunmar afupMachul ndoaasosun 7= arclg :ﬁ; KHAMATARD
fomaanFud wapraapra Gorauk ssac, MamOyped TeGpannwaap
AMTAMTY ZACHHH

k.l

I NE .
-G-8
V -GIT+G)G)
u?pm}?m na 83ub osamus Ba KyRHiarn GeArHAamiaap KHPHTAMMI:
f 4
T = Ay, -E- =, ot o Gynna A, — yfiroTyesH Kyu
HHHP MEKkCHMEA kufwmarn M Taseupura HYETAHUWHE KOOPpAMHATAAED
BOMMAAH CTATHK OFUIWHAM Hhofaaafan, § — MYXHTHAHT Kapuins-
antune udoasaosun koshduuuent. By OGearnsawaapia amnau-

TyAa

As

A= yr=trr e e o
kfpuniuila whonsnanany, A amnantyaananr ¢ wosddaluent sa
mawbiypufl TeOpPAHMIL YACTOTACHHMHC XyCycuil Tedpanpiutap wac-
TOTACHTA HHCOATHHH WHORAA0RYH A COHMapra GOPAHK xoaupa ja-
rapuimnnn Texmypamns, Arap ¢ 0 Gaca, L unur ganzail 6§au-
WwsAdH KATHH Hasap A uyexdd kuAsartra oara Oyaans, dakar g=10
xaman A =1 Gapasapura ¥puuan GFACAHHAR YEKCH3 KUAMAITE

spmﬂﬂﬂll.
g HHHF HOANAH BApKAW GHpop Harapmac kuAmarnaa A HHur
MAKCHMAJ, ACHHH YEKIH KUAMATHHA TABMMEJAAAHCAH A HH TODA-

ila
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- —

14.12- pacu.

MH3, Masaymew, (14.45) ngmummr §Hr TOMOHWAATH MAXPAIK
MinMyura sra G¥aranza, A MAKCHMYMra 3pHUIATA. By maxpax-
HH MHHHMYMra 9PHILTHPALHrEE b HE Anddepeniuaa NACoO YEYAH
Guaan aungaefivna, Bynnar yuyH

z=(1 =24 4gM! [14.46)
Oearnagw kepHTHS, (14.46) xau L GyAMua GHPHHYH TapTAfian xo-
cHAg OABMH3 Ba GV XOCHAZHH HOACM TEHTAGAMHI

2 =402 —1)h 20 =0

By TenraasmaM A ra wucOatad eunb i, =0 sa 4y = Vi—2¢ war
BHZAGPHH XOCHA KHASMHIE. EHpHEYH MALNE  MECAJAHHHD WY fpans
wura K¥pa mawiora sra smac. Hywkw GepuanilinTa Kiypa viien®
TYB4H HKYUHHHT TAKPOPAHCH p==0 xammag XyCYCHA TaKPOPJAHK

k=t co. [eunk, by=0 {04 TEKIIHDHIIAAN MYCTACHO. 3naH  HE-

wnmun wAaus Ay = P 1—2¢% (14.46) vunumymra sRaanTipuil Yy
':5:_:] >0 Exn 1 —2¢* >0 €xn g < V0.5 GyaMmn  KepaK. Ile-
A=—hy

mag, 0<g-< V.5 G¥aran THHMpAnrHHa_A MAKCHMYMIa 3pui-
ww symesn, Wynnat grand 0<g=< V0,5 ea A=V I=29° 6§a-

© rapna MakGypAR TeOPAHAM BMNAWTYNACH MAKCHMYMra Spauwaii,

14,12~ pacuna MaxGYpHR TEOPAHHIMARD AMOAHTYISCHHHAT A ra
pucGaTan yaraphm rpadmry g=10, g=0,158 g=0.20, ¢= 0,20,
g =0,25 X0a3ap YIyH KEATHPHATBH. Pacupan Kypasmusxm, A muur
¢="0,15. ¢=020, g=0,25 X0ar3p yIyH IHHKNANTAH MAKCHMAEA Kifts
MATAZpH YHUHT A= GFaranaars KHAMATISPAAAH TanTa TOMOH CHA-

 WHCAH, § HOATA WHTHACBHH Capd Gy dapk kavainb Gopain Ba BKCHH-

qa, @ Wi KuAMath ' 0,5 12 SK#HASLITE RN CApH By gapx oWHG Gopa-
A, My XHTHHET KBPUIMARTHEN GEATHAOBYH § KOSPOHUHEITHI XaM 12
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Ayeyenit  Tefpanmwaap
yarToracn Onaan yAro-
TYHYH  KYY YacTOracH
HHCOATHHH  TerduAnya
oanly, YHPOTYBIM kYyH
BMIANTY ACH RIS
Giarad Tagampla xam,
mAmGypuft  TeHpAHML -
AAP AMIHTY AACHHH WY -
Aa  owupni obopuil
MysiaH. Ba axcuung,
yinby KospduinenTaaps
W WYHASR  Tanaam
14,13- pacu MYMEWHEH, YHPOTYBUH
Ky 4YHHR! AMITAHTY A80H
warra Ofaca xam, MamOGypHA TeOPAaHMIDAAD AMAANTYRICH KHIHK
Gy.apnn.
Makoypail TeSpanuwaap dasacunm TEKILHPAMH 3, By teipa-

HHWWAADHHHE YaCToTacH p 83 AaBpH ‘I—J—ﬂ. NOC paBHmAA, YHFo-
P

ol

TYHYH KYHMHHHT YOCTOTACH BA JABPHTa Tedr OFaud, MYXHTHHHT
KAPIIHANIH YA3pra TARCHD KHAMBAAW. Dasisap aduapuaca 1 wi
kypud wuamud. By Oypuar (14.40) uwwr Hexugen Gopayaacw
GHIAH auMaaHany. Yau
203

UG e (14.47)
Kipeanwan Eaauna. Bywoary L ymyuad oarasia 0 maw oo ra-
44 KWAMATAAD KASYA WHAHIIH MYMKHH. ﬂrap OPYHHHAHHHET 3480=-
THEANK KOs(pHuHesTH £ ®yna gatra 6yaca, &' =c/m L0 &{pa=-
MHAKW, 2 xaum KarTa, DuHoDapiy A WOATA SKMH, NPymHHA 9Ca ab-
COJIOT farapusc cHoremars sxun OFaaaw. (14.47) ra acocan 6y
Xoana assnap ainpmacy 7 woara aiaavaan, [lpysusasnir sasc-
THKAMK KO3DHUMeHTH D ra skun Gyvarawmps 3aca § Wyaa Xawm
KaTTA KMAMATrA 3prwmanu Ba t27,( 14.47) ra acocan O ra €an 10-
MOHAHH AKHEABWA M, nemak 7 Oypyaw = ra ahsanann. [Hywaak
wiuau, & kosddrurent O pjan too rasa Ysrapravaa, 1 Gypuax
0 gaw = raua yarapead. =1 xpaunpa (pe3pnaHcra GguB  coxa)

1= -: Gfaanu. 14.13-pacmad 1 Oypyaknnur A ra nuctatan yara-

puwn rpadurn ¢ =0, ¢ =0,15, § =020, ¢=020 xomap yuyu
KeJTHPHArEH,

45- macasa. Buxupasru ¢ Giaran npysusara m MaccasH 0K
ocnran. Okka Oz peprukaa GFAmua AVHaaran sa Q.= ¥

¥ &in V%r TeHPAHK OHABH HPOAAAZNYBYH YAFOTYBUM KYU XAMAA

MYXHTHHHI KAPWHARE EyUH .f?- e p; TasCHp =TagR. Mamdypua
Tefpaniwaap aMNIHTYAACH BHRKASHCHH,
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Eumw, Oxuunr Oz 35 65Anyas xapakat amdepenunan repr-
navacuun Tyaamus. [OkHMHE CTATHE MYBOZAHAT XONATHAL  YHWET
OFEPJAKE KYHH NPYIKABANMHT CTATHK AcOPMAULHACHABIH SN0 HEK-
AWK KYUl GUAAN MYBOSBHATAIWHWMIK 3LTHOOPTA oacak, Audde.
peninaa 1enraava gyfniaruya Gyaann;

mz=—c2— pv + Hsin V;r (1)
¢ " H e
lﬁi.—_-;t-_' ﬁ-m. ‘F!:'E‘ p= V; (2}

Gearpamuanp kuparcai, (1) Tearnaua

2 bz + ke = hsin pt (3)

KipranmAn oaaan, ane maxbypuh Tefpauda Xapakathunr and-
thepemitian TeHrARMACH yoCHA O¥a2aw,

¥ xoans, samGypui 1edpann amnantyace (14.4)) dopmy-
A4 OWABH FHHKANHEBAN

- A ; (4)
Kk —pa2 4 dhps

{2) udonanapuu (4) ra k¥inb, vacana edHMHHH XOCHA KHIAMAA

Haylm
ey il
i

[

XV 606 MOMAHA HYKTAHHHT HACBHA XAPAKATH

67-8. Moaawh WyKra HucOuil Xapaxd THHHHT Anfdepeniina
Tenraamaaapn. FaanaeAnpnr AUCOMAANK NPUHIKITH

Ly nafitraga 6r3 XAPAKATHH MHEPUMAN CAHOK CHCTEMAJADHCA

_nuctaray ypraumd Keaani. Mazayuku, NOAAHA HYKTATE RE9 KBH-

Agfi Ky4 Tancup KHAMaca, y Oysaafl cncreManapia TYFpH UH3HK-
AH TerRHC XEPAKBT KHAAAH ExH THIY XONATHHH CAKIAHRILM, lllapt=
Ap pasmiina KP3Faamec €6 OAWHCAH CaKOK CHOTEMBAGDH  AaM
WEHepuKaa XHCoOaaHanH (K¥araamac Ba Gap-Onpura Huchartan TyF-
P UHAHKAH TEKHC RAPAKAT KHAYBYM CHCTEMANADHHHT SKBHBIACHT-
AHCH AKMAA CF3 ywOy naparpadueur oxupHaas Gopalu). Maon-
M HyKTa AHnBMEKacHEMur acocwd andQrepeHUAA TEHTAAMACH

—

muw = F

ana wysaat cucremanapaa ypuwaw. [emag, Gy Tesraamanard w
Teananny aficomoT Tesaaumw Gfaalu.

Dyan MoAAWAE HYKTA mapran pashmwia y¥sranmac gef OARE-
rai cucremara HACOATAH XAPAKATIAHYBYH CHCTEMALATH Xapakard-
HHHT O hEpeN IS TEATAGMAaPHEE TYSHWHH Kipamus. Dapas
KHAaRAuK, O ¥ 2, CHCTEMA WAPIIH PEBHILAA K¥3FaaMac OFACHH

g
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(15.1- pacu), Oxyz 3ca O,x,y,2, cucremara wachatan  wxtuepif
NApAKAT KHAVEYH cHCTEMA GVACHE, M #3CCaAH A wonanit nykTa,

TeHr TaLcHp 9TyBuucH F Gfaran kywiap Tascupnaa OQuy: cucre-

MEra HHCOATAH Xapakar Kmacke. £ wyd TAWKHA ITYBUHAADH OPA-
cuaa GOFJBHMIUI PEAKUWA KYdAzpH XaMm Opaswd  Mmysmeun, Mew-
Aysicn, ByKranuar Oxyz cucresara nicGaTan  xapamarn  HucOuA

xapaxar Gyazam. F wyw Oxyz cHeTeManuir Kysraayeun Exm K¥a-
Faiugc GFAMWATa GOFANK 3Mac, MonAWl UYKTAHHHT 0 x %,
CHCTEMATA HHCOATAN X8PEKeTH A0COAINT XapaKar Gyant, 6y xapa-
war HewToHHHHE HEKHHYE KOHYHH!

R

minr, = F {15.1)

acocnpa Gfaman. (15.1) na ir: pektop M uygrammsr alcoawor
Teangunminp. Kopwoanc teopemacuin K¥aaa0, (15.1} nu Kyiu-
AalWyd €3aMH3I

— —_— ) ~3
m(w, 4w, + @) =F.

TerraaMannir 4an Tosmomuna nucGuil Xapakatun GeArHAOBUH Kif-
nafTManH KOAAMPAG, yur KyHuaaruua udoaasaivus;

= - — —
maw, = F + (= mw,) + (— may). (15.2y
tl:_::;=- —m{::, t;g, = — m-::; CearwndamAap KupuTamua 9y, — ki=

qupara urepnua xyun, G, aca Hopuoalc QREPURR Ky aefura-
an. By Gearnaawapun Hazapia Tyreb, (15.2) nu KyfAnparnas
B3HMHI:

-

—* — i
mw, = F+ @, s ®,. (15.3)

(15.3) Tenrasua MOdoul MyKmanuRe HOUREPLUAA CuemeMazd
Kuclaman Xaparam KOHYMURUND GexXmoOp K9puRiddaTe GiHa-
MEk MENTAQMaCE Sxn Hucluil Napakamuan: Qeocull MEN21aNd-
cit nefunaam, Ulynasd xuand,
moganit HygTa wucOui yapaxa-
THHHHT ACOCHW TEHTAAMACH Xau
Hewoton Tewraamace  wafin TY-
andap 3KaH; Oyeiaa WNysTara
TadbLHD KHAYBUA KY4JA3p KHaTO-
puaa kjuupua pa KopuoaHc
WHEPLHA KyuAapHHH Xam Gupra-
JHHAR oA Kepak OFasmm.
Jlewun  HeoOTOH  TEHCAAMECH
Guaay  HHCGHA XapanaT TeHr-
AAMACHHUKT Pxmawaurn  Gope
15.1- pacx, wana xapawTepra sra, K¥sranye-

il L)
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Wy CHCTEMSAA TYOTOH KYS4Tysun Y4ys Kfuupua 0a Kopnaaue
MHEPLI KYyIrapH OARTAArH kyunap cHparnia Kadya  KUAHHD AN,

¥ 6y Kyuaapsn xam Fadgamm MyMERH. By kyunap FHy4 Owian
Oup Katopaa nysTanudf HUCOMA JAPAKOTHHN Gearnnaiin. Jlewnn
Gy wysaTYBMH HHEPUHA Kysaapuamil  MantsnEm kipcaTnd Cepa
onuafian. GunoSapuu, KY4HpMa BI Kopuoane HHEpUHR KYUJIaDH
yuyn Huwotoununr 3-8KCHOMACHHH K§aaah G amafinn. Pasiuancs,
Kyaraamac cuctema OHaan Soraauray BEEWEUH OHP RYSSTYBUH
YHYH Xeq kdunafn k{unpua 8 KopHOAHE MUEPLHR KyuAapH Mamn-
wyn suac. By Kysasp Typafiaw conup fifanérran B8 OHpHHYH
KysaTyBpuyd ToOMOHHAR KYBATHIAETTEH MEXIHMK npoueccAapHE Wit
EHHYH :{:,f;}n-r-_.rnqa _uer.almlia HHEPLAA KOHYHHHHHP HATH®ACH CH=
(aTuia TywywTHpaan. Macanad, BRrOUHH TyCariad OPHIOH KA
THIKECHAEA NACCAMHPHMHT KAAKHO" KETHLIHHW pAroHOArH  KYy3a-
TyBuy KiyHpMa Exn Kopuoinc wpepuna Kyun Tydafan Aeb Ty-
wynTapca, Epaark kysaryBuk 3cd nECCEHHPHIAT fynnafl waa-
K MATEPHA YIHHEHD THHUARK XOABTHHH Ewa TYFPH  HH3HK-
2 TeKHC XAPAKATHHH CARABITA HATHINUIM OPRATH, fhHH  MEXE-
HEKARHHE WiepiuR KOHYHH OpRamtH TYWYHTHPILH.

M uyxrannur KYaFAAYA4E CuCTEMATE HHCOATAN KODPAHHATAAR=
pHEH X, ¥, = pecai. (15.3) TeAraamann Oxyz vucrema ygaapura
npoexiuanal, HucOnfi X8paKATHHHT KyAunard ceanap nudppepen=
UM TEHTIAMANEPHHH XOCKA KHAAMHI:

m.¥=Fx+m(;+ Ii";-
mv=F,+¢',5.+¢g,. (]5 4}
mz-—F_,—I—'I-‘-‘ﬂ +¢]=-

Babin XycyCHR XonaapHH KYpPUG SHKAMAS:
1. Kyaraayesu cucmesa myrpu Wi Al MEKUe Xapaxen
— —+ —

S ——

RILACTON (E-cunst pa w,=0) ¥ xoana w,=0 g W,=20, X

bt -:T, =0 ayarannaan, @, =0 pa @, =10 wemsd UH{ALH. Hyxkra
HHCOHA XAPAKATHHUAT BCOTHA TEHTAAMICH

m;,-!"
KipHRHWCE Kenann. Bysaas Kyfmaars MYyXusm Xyaoca YHEALR:
HYKmMaRUKNZ Kapaxami KYirasuac cxn MyFpR  MR3EKAL  MERUC
Xaparam KuLiysen cucmenadapia kypuriw Gup xus Opazan

- dugigepexynas mexzAamna.ap feeaan ughodaaanadu, BunoGaprs,

Gow. anFid wapraap Gup xua Ofaranda Oy TEHCAAMAMAPHUHT
ewimaapy xan Gup xua Gaatu. Bowkaua KHAG afitrania, HYK-
Taupsr MyafiAn XapakaTH KyspaAMac cucremard HucOaTan Kanaah
repraaMa Graan ngonananca, yHHHT T{FpH YHIMKAN  TEKHC Xapa-
xoT kUAyBYR cucTemara HwcOATaH XapakaTd XaMm aua  wynAal
reuarsawa Gunad npoxa stuaaan, Exu Kysraamac cucméwd fuz-

| oK yaza uc6amMaR MYFpI WLSUKAW MENUC KAPAKGM KAV

223


http://www.pdffactory.com

£ap gandail cucmena Y3ape IReusaAcHm Giaamn. Wyusur yayn
Kiarandac ea fup-GupHTa HHCOATAH TYFPH yuanKad TEKHE Xapa-
waT KHAyBus Oapua cHcTEManap Oup XHA HCM OHAGH—HHEPI A
cucmenagap ned WwpHTHAALN,

Ilysoai kuaub MOLINA HYKTAHHHT TYFPH UM3IHKAH Tewuc xa-
pAKAT KHAYBHH CHCTEMATA nycharan sabayM OOWARHFHY 13PT-
app GiaaW OFAanuraw xapakarthin YHUHT gKiaraamac CHCTEMEra
AMCGaTaH Yoy GOUABRFMY LWIAPTAAD Guaan Gyasanréd  Xapaka-
THRaH HapK KHAKO G¥amafian. By xyaocatap kaaccuw MEXaHINL-
ranud: HucOufiaux nApurynny  Eun Faandsinune  HucGpiaux
APUNKUAN MOKHATHHH TEWNXHA STARK: Gepic cucmenadn mypu
cucTEMERIRS MY PU NEANKAL Mekuc apakamans kap xaudait
MEXAHUK FKCREpuMERn Oltan xaMm anuy.aal Gyamaioin.

9, Hykra gyaraaysun CHCTEMAra HucOaTan THAY sonataa 6ya-

cun. By xoaas: v, =0, seuaq, 1;,=ﬂ xamaa E?:-——“Eﬁ'l;: wo.=0
Harnmxana (15.3) 1exrasma

T F4+@,=0 (15.5)

Wi puHawra keaaan. (15.9) — MO K YHIMAHUAL nueli uyeos
anandt MenAOMace Neflwaaim. YHIaH K¥paMudii, HYKTZ HO.
WHEPLHAN CHCTEMara wHcOaTen THEY XOAATAA TYRWIUKM Yuyn YWra
TabeHp Kuaaltran Kyu Gnaad KYYMPME HHEPUMA KYYHHHHP Feo-
METPHE AHFHHJHCH HOATA TEHr BYanuy wepak, MABAYMKH, HYyK-
T3 WHEPURA CHCTEMATE HHCOATAH THHY XOAATAR TYypuHWH YHYH
YHT@ TABCHP KHAYBUM KYUAGRHHUT reoMetpur  MHFHHANCH  WOATE
Teur GyAMWH eTARAH JO4H.

G8-§. Hyxransur Ep CHPTHAATH MYEO3aHATHTA Bi
xapakatura Ep afaamluusmar TABRCHPH

Ep Guaan GOFJAHIEH KOOPAHHATAAAP (RHCTEMACHHK onafank.

Ep Ky&w 6uaan Goraaured KOOPAHHATAAAD CHCTEMACHTE HHCOH -

tag Ky@w arpoduas sa ¥3 juu arpohuaa abaanun Typanan
Ep 6uian GOFaasran cHCTEMA MOMHEPLHAN Giyaann. By  Howuep-
HaAaMK acocanw Epuuur ¥3 ¥ grpopuna afaaaHmi ORAIH fied-
ruaanann. Uynonaw, Epnaar Kyéw arpoduas  ahnanHil  adspl
GHp Anara TEHr BA AMABAAN KYDHAADNraH MeXaHuK npomeccaap oy
naBpra WACOATAH kY13 KHCK3 DAKT OPAXHFHILA yrapu. By Baxt
wuwaa Ep Jousanr i{yéw arpodmaark  TpaekTORHACH = ATHINC:
mHEr GHEOP KHYHK KucMu GYRAA0 §srapmac TesaHi fGunan  xepa-
wat KuaaaH. By KHCMHEH TYFDH HHIHK cutpatida OJuG, EpHnuT
Kyéw arpofuaa afaannidn Tydaitan xozua GFaaAHrEH HOWHER=
UHaATHKHH XHCOOTE OAMBCIHK Mymuns. EpHHHD ¥3 yku arvpodk-
na ARAAHWII AAEpM TaXMHHam 24 coaT 6¥anG, yHuur Gypyak TE5-
surs 00000729 ¢~ 6¢aann. Arap Ep Guaan Goraanran cHCTEMA
unepunan aeG wabya xuaukca, OyHAA acoTaH Epuuar §3 §xu ar-
pothuaa 2AAAHKIUHAAE BYICYAra KeJAANTAH k¥aupma sa Kopuoanc
MHEpUHS KY9ASpH Xucobra OJAHAMOraH 6yaaan. Ep {3 yxn arpodu-

Had!
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aary afisauuiusr Ep cHpTHAari

HYKTA MyBO3anaTura B yudy

cupt OViasl XapdKaTAra TaBCH:
HHl TeKLHPAMNI.

Mac.acy mi ra Tenr Gupop M
MonnHA HYKTA EE'quﬂln THHY
Typran OFacHH. - _upm'-l CHAAHE
neh Qapa3 KuaaMis. Hyxra nuc-
Gufl THHUAHE XONATHHHHT TeHraas
smaca (15 &) i*'aj_nzdt‘.iu

Fi4R4e.=0  (156) :

-+
Gjaann, Bynaa Fy— Epuuur 10p- 15.2- pacu.
THm KyuW, ¥y Ep Mapkaanrd Ta-

wioH Bfnaaral; R — Ep CHMPTHHHHC pEARILUACH, ¢, — xiunpma
upepuns kyqn. Ep §3 Fuu stpoduna Yarapmac Oypuak Teaamx
Giaan aRaaHranE yayn M HYKTAHMHC Tearasullu dageT HOpMAn
resnaduiiAan AGOPAT Ba V adAaHum YKHrE MEPREHANKYAAD - |

HBAAAH, ﬂ_:: pEKTOp 3¢ 6y HOPMAN TE3AAHUII BERTODHIA Kapaws-
Kapiu fyHaaran (15.2- pacu).

Fi+d,=8 (15.7)
Gearmanm KWpHTAMA3, ¥ xoana (15.6) J-T+ ﬁ-ﬂ Kgafin fawranu,

=

P wewropra modduil RYKmM IHUKZ OFApAUK KYLE aefinaanw. By
KyuHHHT Afnaanmi Epudr wy Kyd yasanabrray wofuZETH BEP-
THRAAHNAT AJHAANUIHEY Gearuanii. BepTrxaara THE Kuant Y-
KBSHAraH TEKHCAHKKA 3CA-FOPUIOHTAN TEKHCAUK AeAHAALH. 15.2-
pACMIA 4 OpKAAN TPOUEHTPHK KeHTAMK, § OpKATH sca reorpadui
weHrans Oearnaanran, OPHpauk kyun Oy Ky Kacpia pauEnatT
raunra Gorauk. Kyttaa y EpHeBr TOPTHII Kydura Tedr Gynaan-
ByTyH 0aaM TOPTHIIHW KOHYHWFa ACOCAH:

AM-m

FTET'T.

Bynaa | — rpasutaudcH AOHMHR, M — Epunnar waccacw, r — Ep
PaAHYCH. g, = 1:‘—:— ne6 Gearwashmns. g,=9,82 wjct 2pasumanus~

on mesaanum fefnsomn, Wysnah kuand TOPTHIL KYUH Fr=
- LT,

Matayun, Epannr GApop regrpadur KEHFAHKKA MOCT KEAYBRUM
HOMMAR OFHPAME Kyud Maccn Cuaad ywdy mofigard 3pKuH Ty«

WwH TeansuWwuauKe Kinafitmacura TeRr f;=mg- Bynu uasap-
za Ty TuG (15.7) whoganu Faem‘u}p fifHEARWHra TPORKUHAAAR-

155835 275,
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M—Frm!ﬂ—q’,tﬁﬁf‘

EKH

ngFrMSB—tP,msW + a),

H Gypuax 3uTHGopra oa
HH yayn Oy Tenranxun

g =m(g, — olpcosd)

K¥PHHALIAG S3nm wymipg, Bynan 5 — regr

STPHAK pasuych. By udonasan Ep cupra

LE T T T
TeINGHUIWHAN  TeOuenTpik xenr.ummuHrpT qnyl-munnizu tnga?: =
HpojaTam Mymkan 6faay: -

Maca GYramuran aspamana KHYHE OFAra=

Padik  mapaazeanunr

" T
g= Ea[] = —;f Cos n}-). {15.8)

(15.8) aau g ¥aunyg
e Ef.nnil HjL o ;Hziur“smquu KUAMATHTS s<BaTOpRA (4 —

YMKHH, BY Kuismar =09,78 w/ct
6¥aann. Tomy i ' 98]
i CHT naparsean yuyy (L= 41%20") Erome, = 9,801

_ Monasn HYKTauwnr Ep capry
Ep afaawnwaniar TABCHPHEY §pr

G¥Anal KuAanuran xapakarurg
dHAMMS. Arap mozauf HYKTE

e O AP /) Kyynap ra
HEHT ACOCH 'renmauaﬁu HPS 3JT‘E$EJ'F;.H: OYAea, umcOu xapawar-
mu. — B Ft &, +8,

K¥punnmaa €3naa1n. Epunnr Ovpuawr

% TERINTH  wHUHE  GVarann
YOyH K¥uupMs unepuun KYSHHENT HUdMATH moed
OAMBLNHK My MicHH, : ot

Byuwnr yerura, onarne, 6y kKyu OFHDAHK K
Giaan yucofra OHAEALH. Eynﬂnﬁyxmm ‘;rﬂ:;apu u}::""-:'enirf:;:;f
PHAR DWKDD paAaniog KaTnammaian, [y TAP3Oa HYKTAMHHT Ka-

Pakarura Ep afinanmuruunnr ray.
CHpH acocan  Kopwoajc HHEPILMR
KYWH Ouaan Gearwranapy, neray
XYA0CAra wexamiis,

Hysra Ulnsoani APHM map-
Ra mMepuawan GyAna6 Iﬂﬂmuau

aHvira Touon KAPAKAT KHICHH
(15.3- pacu), ¥aunr HHCOHD Tea-
AHK aeumﬂu MEDHAMAHTS ¥PHHMa
G6Yaanm, ABAYMEH, Hoproaue
TEINIHAILL REKTODH

We=2u, X,  (159)
MYHOCRGATIAH SHMKAdHa . By ep-

48w, —Epusir Oypuax Tesank
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YH Mepuawan pa
YPHHMa O¥@aal Afuanran. Oz

4 MW parusa unsuy GFNAac AfHa-

e w* gw'%_um.nra YPHUME panuiiaa Moaaul HyKra

 XAPSKATH AYHAALIMCA HHCOATAM 4ania, KOpHOAMC Wepuia xyun

| v aaran. (15.9) eexrop winafrmana s¥naiivyeun
f:ﬁ!;;ngm_iakpﬁm.'r HAJAHIIN KapaMa-Kapnea Vsrapea, K-
nafiruaun nPOAAAOBIN BEKTOPHNHT AVMaanuls xam Kspama-gap-
mura Parapage. Llyn#Rr yuyn xas wyxra Ilnwmoaust apum wap-
AA mepuanan GYRaa0 | ;ﬁm Ulumoara xapskat guaca, Io-
puoanc neepins Kyan Fapbra—nykra xapakaTH AVeatmmura WHc-
Gatan {urra fysanagw. Bymnaw wipammazn, Kopwoamc unepusmn
Kyun Lusoanit ApHM mapia mepuanan G6yinqa XapaxaTaasysuw
WHCMHH VHHHE  TE3AHCH  AVHEAHWHra HUCGATAH Yar ToMmoura
OFAAPHIITE XapAKAT KUABAN, YMywmaHd, sncOull Tesamw pexTopu-
HHHC Ep BAABHHW FKHME NEPNEHANKYASD TEKHCAMKAACH npoexs
UHACH HOAASH dapkra OFaranas, wucn Ulumoan#t apum wapaa
X3p xaniail AFHAAMIINA XAPAKATAANTAHAE XaM KopHoaHe iHepuus
Kyl HHCMIA WYHASR TABLCHD KHAHIHAM KPPCATHI MyMKHH. DK~
saropra wucBatas Ulnmoaporaa molaawran pnapéaap yur Kupeok-
AAPHHHHT 980 KHPPOKAdpura wwcBaran x¥npox eMupsanwe Cp-
HHur §8 Yxu atpodmaa afrendmuaan xocua Gfarar Kopuoaue
HHEPUHA KYYHHUAT TaLCHPMOAngHp.

AYLIn OKOPHAATHACK Myaoxasarap woputib, Kanybuil apum
wapaa Ep cHpru G¥faal xapaxar HAyBYH HYKTar8 TELCHP Ki-
Ayeun KopuOaHC WHEPUMA Kkyus HyKra XapaxkaTd A¥Ha duiwra
HUCBATAH 4an TOMOHra AguAaaran GFAMWHHE KFPCaTH MYMKHEH.

69 § OPHpINK KYYH TabCHpHAA SPKHH TYUIYBUM
wEcMBHAr lapykka ormwn

Ep aflaauuiiusnar Ep Guran Sorranran KOOPLNNATAAAD CHCTE-
MacHgarm XApawarra TALRCHPHHE AHHEAAWAA MHCOA TApHKRCHAA
Yhua GaJaHA GyaMaran macopaNAN OFMPAHK KYUN TALCHPHAEE Sp-
KHH TYWYB4H RacMmuaur Ep abnagwmu Afuaadwn 6§fuva Ulapg
TOMOHTE OFHO TYWHWHHH KYCCaTHw MyMicHa. M acucw Ep raan-
YCHAEH dH4YA HuOuwK OTVaray
OM = / wacopanan tyuscuu, By
FOI13 OFHIWIHE Ky9WHE Varap.
Mac fed oavmw wymxan, Ep Gu-
aan OoFaairan KOOpaKHAaTA AP
CHCTemBCHHM 15.4- pacMmarntex
KHIMG onamus, Bynna xoopau-
waranap 6own G6Yaran O nyyra
HHeM Ouaan Gup mepThuania
eranm; Ox xampa Oy yiaap
MOC paswuiag O nyKTaann yrys-
népdaaenara

YK acanna Fp maprasuass 7TV 0~ F
15, 4= pacw

27 |
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nanw, Jekui O JKHHHC HyKTa Typrad woflaacm seprakatias
OPMUIM ILTHOOPCH3 ABpaNANd KHYHK OFAT2HH  yuyH Or Fyun
pepTuian  Offaa6 Rinaaran ned dapai kuaamus, Tymaérran

wHeM HMCGHA XAPEKATHHHHT acocufl TEHTAAMACHHK E3AMHS:
= —

i, ——~.E—',—!ll . 1 15.10)
ByHaa k§4upMa HHEPUAR Ky9H OTHDPAHIK KYOH F un guputRw On-
aan xucobra OAHHTAH. F— mE Bl -E-= — dmw, ¥w,) SDHBHAH=
ruiE 3uTHGOpra oauG, (15.10) nu Oxyz cuetema yxaspura npo-
e A aAMIa:
Mg = — ﬂm[w,ri— w2y},
my = — Deta| i, % — w21, (15.11)
mz= — mg — gm[“’u\?_“'u‘:}r
Pacuzsn ©,, = w,C08 %, w0, =0, o, =u,- sing., Byens § — woi-
HRHr reoueHTpRk kenrarrd. HOgopnas KaOya KuAMEFAH WapTAdp-
ra AcOCAH YHH MOAHWRT TEOrpadHK HeHrAHTHMA TEHT ae6 xucof-
aahmna. Wynash kuaud (15.11) xyheaare kypuHMAE E3HABLH:
- Em‘,}: sin 9,
§= — 2u(xsing + zcos}), {15.12)

z= — g+ 2u,ycos .

Fiucs FAPAKATH A4BOMHAA YHHHP E: unchufl Te3AHK BEKTOPH ro-=
pHIOHTTA NEPNEHAHKY AR PAUrHYA KONaAH Aeb dapad kuand, (15.12)

fedrARMAnapiY  DHPMYHYA COANATANITHPAMAS. ¥ xpana x =10,
:.;—D. é-—w,=—g£ (anmurFunl OAFAHEE, MKHCM SPEHH TYIIHIIH
pasomuia Gup o3 Jauy6ra, Kynpox apkxa orann Ba x+=0,
y 5 U) Ba | 15.12) wyfnaarsua Saunaan

=0, y=2w,glcos, 2=—g. (15.13)
(15.13) uu unrerpaanal,

&L= c‘l: + Cl'

= I}”;E*" cos ¢ + Cut +Cy,s [15‘14}

2= —1gf + G+ G

TenrAaMaaap xocun waauusan. (15.14) Tenraananapaars Ci Couese
eve g MHTETPAJ LOHMHENAPH

a0, Xy U, 9o=0, 2= H, =0, Jo=0, 2,=0
BB
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. HaTa GOWHHH MOQAHR HYKTa
 Ael KEpanysuH MHCMAHHE Gou-

- NACTra TOMOH AyHEATHpaAMES, A

-_"-ﬁumnnuruu WAPTAAPHE K¥Ana6 andkaanamm; O, =C,=C,=C,=

= (", =0 pa Ce=FH. lllynaah KHAHG, KHCM XAPEKATHHUAT Teur-
NAMAATPH

x=0. y=tugrcosy, z=H—pglt (1515

Kipunswaie oAaan, (15.15) nan KypUHAAHKH, KHCMEHAD XBPAKATH
rekncauknn Giaagu. Xyeyeaw (15.13) TeHTAAMANEDHHET HKKHHYH-
CHAAH IPKHA TYMAeTTaH xncM xap sakr Llapkka oPuuman Ky pa-
wuz, By ormn daxar ¢ ==/2 xoauas, apdn mucw KyToda sprun
Tywraniaruua Gyavaian. Sesatopaa sca (U =0) XuCMHUAT Bep-
THKAALAH OFMIIN MEKCHMAN OFaamH.

Xap Oup recledTpik KedTAHKAS MATayM OuABHANHKNAH SPKHE
Tymyssn kncMEnar Epra Tywragairs ofem Macoddcunn  Xucol-
Aal tonmw MyMKHH, Bysusr yuyH (15.19) Tenraamarapinnr yqus-
anenga z=0 pel, Tywmwo BAKTH £ TOMHAALH:

fi_l//l""_
i

Tonuaran ¢, an (15.15) Tewriasmasapaner nEkEadHCHra KYAuD
orFdm sacofacy { aHREAIHALH:

1 IH
= Yimi,= = w, g1} cosy = %Hm. '/,}:- cos §.

Macanas, Tomxenraa (4 =41°20") H =100 M Gananaankaau sprun
“rywyeun wues Ulapxka romos =16 um ra orane.

Arap muCM BEPIMEBN AFHAAHILLE WOKOPHra OTHACA, HHCOHEA
TEaANK DEKTOPHHINT AVHANMWH TOPH3OHTAN TERHCAHKKA THE pa-
BMinNa OKOpPHFA AYuaarad Gfnanw, koaran Gapda waprasp aca ys
YpunAa KoAaAW. KODHOAKC WHEPUMA KYSMHHMHE AVHAAHLIN Kapa-
Ma-sapmura Yarapumn tydaitin mecm Oy xoaaa llapxka smac
Faplra orags. :

45- macasd, Maccacn m = 2 xr 6§aran A mucMm 5 NpHIMAHIH
COPHSOHT Giaan a = 30° Oypuax Tawwma sTysqu &u &ra Oyiaat
UPH3MAra WHcOaTan v = 2 M/c Te3 Mk (uaad Dactra cupnasa Gow-
apian, Ly nafitna DpHasa CHAMMK TOPH3OHTaN TEKACHHK O¥Aaab
Yan TOMOHEA yarapwac w = J M/c* Tesnapm OnA2H XApaKkaTaA-
Hagu (15.5+- pacam). A wucum Gaaay npasma &H EFM OPAcHAATW MU=
waaanum gosdduunenta f=0,1
ael oaud, HUCMHHET NpHR3MAara
HUCOATAH NAPAKATH BA TNPH3IMA
&H @rura wypeatoguran GOCHMH
AHMKAAHCHY .

Eauui, K¥3raayeun xoopin-

- MaHFWe  xonatugan oamb, Ox
FRHE npusManuur B4 Arn 6§ Aaat
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HHCMHUHT NpUSWara HUCGATAN XAPAKATH HHCOHA NapakarTaan, npHas-

M3 Guaan CRPAHKAR ® TEANAHHw GWAAH WATEPH.1GNE XapaKaTa 30a
KJ9HpMA XApAKaTAdH HOOPAT. A MHCMFA YHHHT OFHDAHK KYWTH

G = mg, nogasammm Kyau f‘: npusma & EFMBHHT HOPME peaK-
una icyun N Tavcup sraan. A HyKTA HWECONR XapakaTHHEHT aud-
thepenuman Tewrnawarapung TYINm yuyH 6Y kyuaap karopura x§-
4HPMA XAPAKAT uHe puus Kyuw O — — m®@ Guaan KOpHONC wiep-

uns Kyun O, an kYwnb oamw wepax. Kyywpma xapakar warapu.
Adma xapakar G6faraun yuyn [opHoawc TeasamMiE Hoara Tesr,
GutobGapiy, KOpHoAHC HHEPUHA KYMH XaM HWOATA TEHT.

Huch Ba npuama Bup TEKNCANKAA XBPEKATAAHIGHH Vuyn
(15.4) kfpusmmpnarn aucéu xapakar Aunddepenunss Tenraava-
JAapH KyfAnagareea Gyaamn:

mx = Gsina — F 4 mw cosz, (h
mﬁ=—Gcma-l—N+ mwsin e, (2)

Huebul xapavar Ox i 6¥ilaa6 coawp Giar - .
ra xypa (2) aau S St b e
N = m(grosa— wsina) (3)

XO0CHA GFa8An. HWKa snum KySH HOPMIA peakuns KYuHra npo-
MOPUHOHAAN GFATAHH YYYH, ¥ KyAudaruua aHnKASHATH:

FufoN= fmgcosa —wsina),
Byan (1) ra xynus,
X = g(sina —Fcosz)+ w(cos 2 4 Fsina) (4)

TENTAAMBHH XOCHA KuaeMmus, Macasa wepruaa GepHATANAIDHA
wnoGatra oacak, (3) sa (4) man KYHHARTHASD Keand gugain:

Na=13,98 H, =680 m/c2 (5)
Hucmunar npusma €n érura kipcatran Gocumn MHKIOD MH=

Xarnan Ps}h HOPMAN PRAKUWS KVYHra Tedr, A¥uaqnmg sca e Ka=
paMa-gapmu G§asamn. ! e -
(5) HHHF MERMHUE TEHFAaMACHHH

{=0 a2 x=0, o= 1, {6)
GomAaHFNy WEPTAAPra KYPA MKKH MapTA HiTErpaaaafiMia;
i*ﬁ«.s"fﬁ'cn (7)

x= 4t L O L0y

(8) mu (7) ra k¥iicax, €, =, C,=0 geand quKean. Llynzap
KHMIG A MHCMHHME NPHIMArd HUCOATAH HHCOMA xapakaty
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=340 42 =20(1,TE4+ 1) u

TearaaqMa Gunan wiosarananm. {
47-macaaa. ABCD t¥rpn TUp10ypuak waKAMmAry WucM Eu
ToMoHAapuHnET Ypraaapriad yTyeud O,0; ropHaosran ¥K arpo-

=
duma coat cTpeAxacH afaaHHWMra Teckapu Afuwaanmaa 3= -é—f

(e—pagmanja, = CEKYHAAA YATAHADH] KoHysra kipa xapakaraa-
namu {15.6- pacul, AE‘ anaronaa G6yfaab Ypuarwaran HHFRYKS
CHAARE, HAAUA MYHNArd m = | Kr Maccaam wapuara yHu Kia-
FAAMac € AyxTara TOPTYBYM Xauna mapua Guaaw O HykTa opa-
cnfiard Macodara TYEpH NPONDPUHOREA F = £X KY4 TABCHP KiTa-

&M, Gynna ¢ = %:" Him. Xapakar Gowdapmwsx oaguaa ABCD

MHCM ropusoTan Xoazs, M wapua sca O nyxrana Gjamb, yura
OC 6yhuua Aymanran v, = 1 M/c uucBuA Tesavk Gepwaaaw. AC
upfiua afaaanm §kw Owran 30° Gypuax rawkmna stags. WMapuasu
MOMLKE HYKTE 2e6 kapal, YRUWT wadua GFfnad mucOml xapaxarTw
AMAa (= | c nafiTaa WapuAHAEr HadYa aesopura kfpcaraguran
. DOCAM KYYH AHHKNGHCHH.
' & . Eumm. Hucw OGusan Gupra g¥araayesn Oxyz koopaunmaTta CHC-
bg] TeMacHanar Ox Yiuns nafina Gianua, Oy Pxuwn ywra nepnen-
auevanp guant ABCD rtexncanruaa Oz Yxuu sca ABCD rekuc-
AHKKH NEpPOEHIMKYAR]P PABHWAA VTKa3aMua.
M uygrawnur Ox §x Gffaad yapaxara uucOuil xapakar 6§-
Aanm. o
M wapuara yuunr oFapauk Kyan & = mg COunan F, = —ix
. Ky9 TancHp sraau. Hafina Aesopn opraan mapyara wyfnaras
@g@num peakins Kyuuin ¥ 8a 2 yxJ8p OYiluya TaWKHA 3TyB-
;,:_'. W i, K. opyand npoiasaiuus {R.=0).
 llepuannar watiya gepopura kipcaraaurad GoCHM Ky 4RHMHT
.-,ﬁum 3TYBYHAGPH MMKAOp muxaraae A, K, ra tewr, Afnaam-
Y Sca Oy kyu/Aspra xapama-gapuon Gyasau.

Lllapyara TaRCHP STYBUYM Kkysnap aropura P, = —mw, K-
fa1
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YHpMA HHepums kyud Ounas El;: -—m-;J:.
Kywnnu K§wnd oaamu3, Bynaa
dy

i
iﬂ*E—b-—c

Kopuonue wuiepuna

) 8, = Ez_ﬂ

[t 2 di

ﬁ?nr;aqunau. ®, = wr = o'xsIn3)", WIYHRHEACK, @, = 2w, v,5030° =
- -,_,-.x Keaud ungann,

- —
W, = we reKTopn M Hykraiam afiaaumm K¥ TOMON, @
Oz §ixa napasaea Afnanaiu. ¥ xoana: ! 1 Wy 3Ca

-:r,-.@::m'-aixH, r;rr,am%,{: H.
(15.4) ipanwaarn andpepernman TEHIAANAABDUN TY3AMH3I:
mx = —F 1 @, cos 60° — G sin 5. cos 607,
my =Ry — Gsingsin60° + @, cos 30°,
mz =R, —Gcosp—0,,

By JEHPAAMANGPLA  KATHALIYBYH KYNASPHHHT MUKLOPASPHEN

xamaz y =0, z=0 GFauwmnin surubopra oacak, Kyid o
ABMANED X0CHA Gfaanm: P « KYAHIATH TeHr

Mxe — MY g X
cx - % X 5 iin 5 o8 (1
0= R,—-2&Y3 uin§:+%ﬂet’x. (2

@)

(1) mudepenanan renranmarn eqnd, WAPYAHHET HMCOMR japa-

KBTHAH, (2) Ba (3) paw R >
Larusa Emu;_-{ yr Rz mn Tonum mynxun, (1) Be Ky

G=R;—mgcus%1—m-§_é,

- 3 =l

:+(m :s]"‘ =sin 24, (4)
(4) renrnamaga x onaunary KospdHunesTHn xncobaafiuna:

L

mo | B 16 16 e

c b 3
BumoBapun, &' = g (k = f) xamza A= —%, p=—;~ Gea-
ranamaap zwpurcak, (4) tenraama
X+ kix = hsin pe (5)

K¥pusumra kenann. (5) vesraava KapWHANE KYprarvafiinran My-

AUTAS MOAAHA HYKTA MaOYpHA TEOPAHMA XapaKaTHHHEN audwbe-
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 cenuian tenraasmaocs (14.24) mup. (14.24) 2a B =0 226 onmnca,
(D) xocua GYaaaw, ] 5

© [lywwure yuyn (14:30) ra kypa (3) anpdepeninan Tenrasua-
 BuEr ewmwm KyAuaarkua OFnann:

; : A £ [
x-x,msﬂ+%dnh‘—m-— cos kt + " sin pt.

F (6)

Bowssurny nafiTaa Ty =0, 7y= 1 m/c dyanmuun ssnfopra
oaut, (6) 1Eur.ulli._lﬂ+'xm‘.uﬁ.um Huapans Gamapcas,

P B an 3_2 o, ® 7
x=(ﬂ,4ﬂi;hx f+2,11cos T£—3,17sin < :)u (7)
xocua GPaaan. Wynaall kwaud, wapuanunr ndfia Gy RAu=a mucGmit
xapakari (7) TeHraama Guaau wpoaaianain.

Inan Ry, R, HH BENKIAWTE FTANHE, {2} nan:

O i g
Rr—ng51n2r T I"Ex.

(8)

e

j na i=1le, x=—160m, m:lkr.g:ﬂ.ﬂ:mﬁmtnm Ry =
= 10,25 H geand unkane. (3) nau:
i w5
= cos— L+ =—x
R, m[g n + 2 :]
(7) Aam BakT GyAWdE Cmpuuun TapTHOan xocwta xucolaafuns:

(9

4 a= In iF 3n 3 =
= 28 o —211-Lein= ¢ — 8,17 - S con=1,
x= 0,424 T o8 =211 43!114: 3,17 5 C08 4,
Gynaan £ = 1 c G¥arauza A= —4,22 :- By mafr yayn (9) nan
R, = —(63 H xocua 67nanu.

b, Mexanuk cMCTeMa Ba KaTTHK MWHCM JAHHAMMKACH

XVl 606. MACCAJIAP TEOMETPHSCH
78-§ Maccanap mMapkaizn

Mexanix CHCTEM@ MACCAAapH MOC DABHILAR My, My .o M,
Soiaran M, M, ..., M, MOAAMR WYKTAAADAAH TAUIKHA TONraH
Oyacun, MeXauiy CUCMENGHE MAWKLL IMYSU NOJJLk RyKma-
ap saccaacpunun? GUFKNONCE CHCMENE Maccacy defdAadu.

xanuk cacrema maccacunw M Ouaun Gearwnacak, TampHipra
am:

L
=
232

¢ =1 yuyn (7) nan x = —1,66 v skawanrunn anuKaaiisns. (8)
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CHCTENaRN TAWKKA STYBYH HYKTSAApEHHr GWpop O Wyxrara wuce

GATEH DPAAMYCBEKTOPABPH Fyy oy ... y GYACHH.
Paduyc-sermopn
N,
- Ry
fe = %_ (16.2)

Mynocatam OustoM asaxtonyetn C 2e0MEMPUK KYNMA MEXd
xmé-u CHCMEMARUNE NECCAAAP HapKRadn (NHEPRUR MEPrasn) dedu-
Aadi.

lywn Taskwaaam wepakks, CHCTEMIHHEP HHEPUHA MEpKadN
MOAAWE HYKTE B3Mac, GaAkH TeOMETpHK WyKTaamp. fnem, macca
UMAPKAAH CHCTEMAHHHT GHpop MOMAWA HyKTACH OHAAH YCTMA-VET
TYWHIIK IHAPT 3MEC (MACAASH. XEAKAHHHT HHEPUHA MADKA3M Xad-
KATa TeTHwam GYAMECAH HYKTAAALHD).

Mexauur cHCTEMaHM TAWKuA arysus M, MOAAWE uygTdasp-
Hunr [lekapt CHCTEMACHrE HHCOATAH KOOPAMHATAJAPHHN X, V. 23
({=1, 2,....,m) Ouasn GearnaaB, (16.2) w4 wy yKaapra npoei-
UHANACAK, HHEPUHA MAPHASHIMHC KUOPAMWATAAAPHAN HHKAOBYH
Gopuyaaaap xocua Giaamn:

n .4 a
TI X, Elfﬂr!: E gy
e i (e s j“ SR T

CHCTEMBHHHT MBCCAASP MEPKA3W WY CHCTEMAZarH Maccanap
TAKCHMOTHHE Rapakrepaaian.

n e =
So= Em;r, Hijona GHASH BHHKAAHYBYM Sp BEKTOp cacmeua

Feml
Maccacunung O naprasia KuUCOIMIN CMAMUr MoMestu aeiin-
Agau. LUyHUHT 18K, CUCMEMA MACCRCUNRIENE KOODIEIANL MENIIC K-
AXPURE HicTamar criamie MO NN AL DI

A Ly i,

¥ il L

Sory = l Mz, Sop = E myX, Spy= E ¥y
il fi il

fopuyaanap Guaas whonasanain.

71-§. MexaHux cHCTEM3 BA KATTHE HHCMAWHE
HHEPUHA MOMEHTARPH

Bupop wykra Ekn ¥K atpoduas aflaanma xapakaT KuAyBuUR
WHCM BA CHCTEMAHMHT MAcCa TAHCHMOTHHH XApaKTepasm yuyn
YABDHWET Mapxas (kym0) za €xn YiKa muclaman UHEPRUR XO-
MeRmAape TYWyHYanapipas dofididnnaagn.

Mexanux cucmenanunz O gymfza, & VKR, & WMEKUCAURKTE
HicOamar aHepyua Mowesmaapi del, soc pasuiuga, Kyfnmara
HPOARNAPNAR BHHKAAnyBuM fo, [, e KATTAAWKAADra AATHABAH:
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~AcoCaH, MHCMHHHE

I Emﬁ_ (6.4
o |

Ju ™= zm‘,ﬁ_ (16.5)
j==l

by = i md;. (16.6)
J=i

By wynocabataapsa ry, Ay, o, GuaaH CUCTEMEHH TAWKHA STYBUH
- Xap oHp

M, uykrasan, moc paswuga, O kytdrava, u YKkeua BS
= TexmcAMKKAaa Oyaran wacodasap Oearnaawran (16.1-pacu).
Oxyz cauok cucTemacuiv kupuramus. Kyiinaarn smynocaGatrapiu
Ty 3AMHI:

" L "
Lo E mpxpy, A= Emixtzh fya ™= E-’i’hh’-'u- (16.7)

t=l i=1 I=1

Bywaa X, ¥y, % Gunan M, nyKTERUET KOOPAHHATANDH GearuiaH-
raun. [, fp [, KATTAAMKAAPra MEXANUK CACMEMAMANE Maprad-
dan Kouyewn unepnus woumenmsapu aefuiany. By warraaudaap
mycHat, ManduA B3 HOAL KHAMATAZDHH KAOYA KHAHUHE MYyMKHH.

Kating sHCMHUNT MHEpUuA MOMEHTHHR XHCOGJ41IAa YHR Macs
canapuu Am,, Smy, ... Am 6Yaran M,, My ... .M, Gyaaxianasp-
aaH tamiua Tonran (16.2- pacw) sa xap Gup M, Gyaakuanan O
woOpAHHaTaaap Souwrawa G¥aran macodanap r; ra TEHT, KOOPAH-
waranapn sca (X, y, 2) nebd oacax, (16.4—16.6) popuy.sanapra

0 MApKasra HUCOATAH HHEPUMA MOMEHTH

lo = 3 Amyrt = ¥ Amjxd + yi + 20) (16.8)
]

el

£
- H, ".'.ff
)
%
A 1%
¥
- 7
/"i'/
x L
16,1 -pacu. 16.2- pacu.

¥
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H(pOZaaaH, KOOPAMHATA YKABPUTA HHCGATEH HHEPUN MOMEHTAADH

a "
lox = E Amy(yi + =), loy = E Ayl i + 2),
=1 -1

lo: = 3 Amfx} + yi) (16.9)
fum]

My HOCa0ATAdpAAN, KOOPAHHATA TEKHCAUKAAPHIE 1HCEaTal HUEDILHA
MOMEHTJApH 3ca

fo

a n "
Loy = E Amzi, leos = Eﬁmlﬁs lyos = Eﬁm;.ﬂ (16.10)
(=] l=1
TEH:'{JIHIMEIPJI&H BHHKANALH,
ATTHK JHHCMHH 3H49AMrE p = consl Gyaram Gup muHcaw ge6
kapab, M, Ginakda Xammunw Av, necax, Am = gy G aann. Byun
(16.8)—(16.10) GopMyaasapra K¥AUS, AT, XamMHH HOATA HHTRA-

THPHG AHMNT XHCOGAACAK, MHCM HHEPUNR MOMEHTABPH YOYH KViiH-

AArn QOPMYARIEPEN XOCHA KHAGMMA:

fuuhl,r’dm— lpr’di’;
(¥

los= J:(y‘+z‘}a'm = é'{_',rp‘-l—z’ui’,
LM} ¥

(16.11)

foy= [(x*+ y?)dm = I[t-tpi + 2t)av,

M) {

1
los = (% + y')dm = ;[’{xp’+ V)dv; (16.12)
i

(A

.’m;-:vlz’uim- EPZ!dV- legr= é.’l"dﬂ" }Pyldl':"
i (R [M}

¥l
f;l’h -

I.:‘a'm- [!‘Midv. (16.13)
i¥)

iy

(16.7)— (16.9) dopmyranapsan dofaaramnt /o. -+ Joy =+ lo: = 2o
B8 froy + L0, + ﬂ_im = lp MynocaGataap Ypuman G§amuinnm K¥p-
CATHI MYMKHH, YHHHTAEK, KATTHE MHCMHHHT M8DKASAau Ko=
::r:::“ .HHEDJ.IH:E MOMEHTapE KyAuiard dopuyraaap GHazn anuk-

[y = igx:.ld'l-'._ L= J pr2dV, [, .= .[yde.
(¥) ¥ [¥]

s i};%d"iawuumu Gup XHA KYPUHHILAA ACAATaH GHP #HuC

HP HHePUHA MOMeHTAdpH Gup-GHpHAAH K KHAd-
au. Matepian maccacera Gorang Gyamaran xapalt':e?:cg'uui CH=
PaTHLA HHCMHHHF HHEpIus PEARYCH 5, HH DAHI MyMiuH. ACHCM=

g::;ﬂﬂ::t : g:lma m:lﬁﬁufnn WHepLMS pammycn Kyimaarn dopuysa
F. g V"ﬂllii'
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Ta
"'_.
ey

7

o (16.9)
- E&mm = My 6Gupox, yc =0
w ]

. Gyarau

o\ wHCMEMAT OAPOP FKKE NMCGATEH WHEPUWA PAAMYCH Ge-
mﬂm? YKKZ HHCOAaTaH HHEPUHA MOMEHTHHM
hodanan TONMLE MYy MICHE:

| fy= Mgl (16.14)

T S g cucremacn (CH) a2 wHepuMA MOMEHTH-
HH x';ﬁﬂ, mﬁmmm m* jaan nlopar.

72-§. Wteinep Teopemacy

Teopema. Kammux NCUCMHUKE Gupop Jxka Hueclaman unep-
HUR MOMEHMI NCUCMHUHE Haccaaap Mapxazudan Gepaaean Tx-
K0 mapasaea pasniuda §reysein yika uueldaman UHEPRNR MO~
MERMNIE NCHEM MOCCACRNuNE YOy Yxaap opacudaza macoda
geadpamuza KONGAMMOCHHUHE KYMUAZIHEZG MERZ,

Hefom. € nykta GepHaTaH KarrWg KHCMHURT MaCCaanp map-
kaan G acui. BEpUAran YKHM Z; opkaaw Gearnaghimus. C HyKTA-
Wi KOOpAWNATAAD GOwH CHOATHAA KAGyA KHAaMu3. Cz koopau-
HaTanap VeueuW £, FHKA mapaiaen guaut, Cy woopaAHHATANAD UKH-
WM 3cA 2, Vxun Gupop M uyKTala wecamurad KWARG 3.'ma3:jar.1u3
(16.3- pacw). Bepuaran sucu uxTaéprit M, (Oynia (2T T R
v-- ) GFnakaacunnir Cx pa Cy FRaap GYAUYA KOODAMNATAAAPIHA
X, BA Y, OPKa 4, YHHHD 2, FKAAH Y3OKAHTHHM 3Ca &, opraan Gen-
ruaahank. Cz Ba Mz, ¥Kaap opacwaars Macoda & Ofacuv. Be-
puaren wucManar Mz JKKa nucbatan HUCPUHA NMOMEHTH (16.9)
ra Guunoan:

L= ;ﬁmﬂ? -gﬁm;[xf-‘.- (—w+d)i]=
i | -
A " -II‘|
=Eam1[,-.-?+ﬁ)—mzmﬂ-ﬁwZaﬁer (16.15)

=1 = "

Ly a

C (16.15) a2 ¥ Am(ad + yE) Aurwwme wucuwine Cz §yra wucta-
B - =
* Tan uxepuws momewruaH iGopat. Yua fe. Gutan f2armaaiwus.

A 3 !,T
o g-ﬁm, = M — mHCMHuHr MaCCa-
e

dopuyaara acocas

M
G aranin YuyH E:‘Amim = 0. Wvn-
(L 3]

LA KHAHD HCOOTAAHHILH  Kepak
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r
I

b =l + Mat /as.1e)

wora weanl wuyanm.

73-§. Dup wuncan Gaban WKHCMAGDHHAT nlncl:hluu
HHEPIHA MOMEHTIApHEK muﬁﬁ‘f

I. CTEpHEeRHHNT HHEPUHS MOMenTH, Kiuaaaanr wecumunnnr
Vraaunapu xyaa guuux 6§aran narnuca GHP WHHCAH CTEpKeH-
HHIT YHTA NEpnennaniysap 6yaran Oz kKA wucGatam wmepuus
MOMEHTHHH auugnaluus (16.4-pacw). Maccacw M, yaywaurs [
GYaran crepmennnpr Oz jxasn x Macodana woRnamras dr Gy-
ABCHHMHE MACCACHHW dm, SHYAHIREM p GuJan Gearmafiang. V
Ro4aa dm = pdx, Hatumana (16.12) ra Kypa:

!
lowm { o3 = 28
on ﬁfp el

fociua 6§naan, Crepment maccacw M = pf Gy Anmmnn ¥bTHGOpra
0ACaK, '
Fose= M-;-F h
k] 3 t | "[T]
qmpely.uann KOCHA KHABMHS.

TEPIHEHNHHET MBCCE MAPKA3HIAH VHFA NepnesiukyARD pan
frysun C; Fuxa wucharan unepuns Muuengunu xaymﬁiapm l;l':l.;:
Llrefinep Teopemackaan GoRaaIaHaMES.

i (16.16) pa (16.17) un ILTHGOPra oatak, Kyfuaars Keaus uy-
LHZ
fﬂ' LR fo; — M -L)‘ = ﬂ‘ﬂ
gy (2 12
Iyunai gxuaus,
iz, = -'F-ﬂ.
i I.a,
2. Nlonpanuil QHCKHHHT MHEPLUHA MOMEHTH. Maccacy M, pa.
Anycn R 6¥aran Gup mHMCAM ONK3 AUCKEUHT © MAPKAIFA HHC-
Gatan wuepuns smoMentn /o HH xucoSaafivns (16.5- pacm ). Muckwm

16.4- pacu,
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" AMrk dr O¥aran GEp Hewa KOWUEHTPHK XRAKANAPra axpara-
i By xaaxanuar w3u 2erdr, maccacw sca dm =p - 2erdr On-
an Hdorasanann. ¥ xoaas, (16.11) dopuyaara k¥pa

to = | rm NS D
U ¢ 4 2

'- cua Gifaand. Mynnad guans,

I _.M'R"
L)

 Arap Oz TKHH AHCK TeKHCAWPHTE NepnesaugyAsp paswuiis,
At pa Oy ViAapam 3C8 AWCK TeKHCAHrH opxanin ¥reaacax, f.=

it fpm= ﬂ;l OfAuWIn pasBlian.

- Iuck cummerpuara sra Gfaranunen [, =/, /, un xucoBagmaa
2= [+ [, + [, dopuyaanan doizaiananna:

' fH_ MR

N.o=2g =1, =ln Ekn f,=§— =

1 yiaai KaauG,
X i ok ME*
E ¥ e

)
B

.jfll:l."El Yxwan, paawycn K ra Tenr OFArad MHrHYHE 10HpasHfi

AAKEHHAr O MApKH3ra HACGATAN HHEPUHA MOMEHTH YUYH
lo= MR?,

1onKa TYEpE TVPTOYpuSK wWaKAWLATH naacThakaruar (16.6- pacar)
pacuaa HFPCATHATAH KOOPAMHATE FgAapHra HecOariil #HEpIHA

f S

b Ma? i
ML T 3
" o Foila, i 12

" R paxmycan Gmp sHHCAH LOMPARHA LHANHIPHEHT CHMMET IR ¥ K-
- ra WeCOATAN WHEPUHA MOMEHTH YUYH

. | _ MR
F o 2

\ Gup wuacan mapuaar O mapka-
AWra HHcGATAH WHEPUHA MUOMEHTH

- YuyH

lo=0,6MR?,

52| 42|

. O wepkainas §TyBMM KOOPAMHATE
fKAapura nuCOATAH 3CA 3
I,:.f,-_—.f,z.n,drmﬁi I | a

!I!Bphtyna.rlﬂpnu NOCHA KMAHLI MYM-
KHH, 16.6-pacu.
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i
£
T4-§. Hucmuuur Sepuaran
HYKTanan PTyYB4H  HxTHEpHE
§nKa HHCOATAH wuepuns
MOMENTH

KaiTHy sucumuy mMeccaJapH
Am,, Am,, ... Am, 6Giarae M,,
My, oo M, G¥n8k4808p —s00-
AW HYETAABDAZH TOLIKHA TOM-
ran aef xapab, yuunr GepuaraH
0 koopannata GolMASH §TyaYH
Ou YiKa HHCORTAH HUEpURA MO-
MEHTHHH EHRKAJWHA KFPHD g -
kamus, Ou Vyuauur AYHAATHPYE-
UM KOCHHYCAAPAHW =, 3, 7 Gwue
Adn Gearurafimus (16.7- pacm). ¥ xoara (16.5) ra wipa

16,7 -pacu,

I,aﬁdm,ihi

=1

Bynna h; Guaan M, wyxtammnr u §xasH ySOKAErH Gearuianran
¢ HYKTOHWHHT KODPIHHATAJADPH X ¥, 25, yuwnr O KOOpPAHHATA-

J1ap Gomura wuchaTad PAAHYC- BEKTOPH 1_': BA & VKEMAr Oupank
A¥naaripysun BeKTOpH ;.;, GFacun. Pacuask & = (OM, ) —(ON,)%
Arap r, Guaan E:: Opacuparm Oypaskud 3, Guaam GeArHA&cak,

— & 4 g — .
ON, = rcos 5, = ryatg: nemax, & = ri— (r, u,)® ae6 e3uu My M-
EHH. ¥ Xoanu

L) [}
l.= "% Ampi =; Amy[ri - ()]

wenns usuxamn. Bywna ri = xf 4 yf + 2z} aa ?Tie:-xrﬂrmﬂﬂa .

BHAHANTHHH ILTHOOPrE OAcak,

fe = 3 B[] — o) 4 yi(1 — B + 251 — %) -
(=]
— 2ajy; — 27,2, — Ayl
XocHA Gfaaim. Mawvaymrw, o* + 8 + 1t = 1. Ulysunr YuYH

fo =2 FAmilyi+ 20+ 3 X dmfxi+ 2h 440 Y Ay 4 g —

le=a] fum (=

L L a
—_EaE»Eﬁm,ripl — 22y W Am 2, ~ 281 ¥ Amyyz,  (16.18)

1=1 f= fe=]
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\

- yHOCaBAT Kennt snann, (16.7) ma (16.9) Qopuyaasapnn suti-
Bopra oncak, (16.18) Kyhunarw k§pusnmaa ésmraan:

L= L@ H 08 4 1y — 20, a8 — 20, 01 — 20,87 (16.19)

“E.l'.'?] udonagn /., 1y, 1, BRHCMENUG KOOPLHHETE YHASPHTA HUC-
AR WHeDUHA MOMEHTAdpH, /.., [, /,, 3CD FHCMHHMHT MBpKas-
AAH KOTYBUH UHEDUHA MOMEHTAIPHAHP.

75-§. Wuepuus saanunconnn

. BHpop kaTiuk mmcm pa mapkase uXTHEPHI O Hyxrana Gyaranm
My, My, .. 0, PKABP n8CTACH Gepuarad. YKUCMHEMI AacTa Viaa-
PUTa HHCOATAH HHEPUHA MOMENTAADH MOC pasmwaa Ju , Ju, .. B
G¥acan. Muepuna momentaapupan wOnpat ywdy couaap TYnag-
MMHUHT TeoMeTpuxk ofpasnan wijafivua. Jlacra MAPKAIMHE KOOp-
CZIMHAIBAAD CHCTEMBCHHMAT Bowu Aeb Kadya wuaamus. [Tactaudur
. HXTHEPHA FKunn 0anl yHR & opHain Gearnaafivms, HKUCMHEHE
yuiby §Kka wncOatanm muepuun momentn /, OVACHH. & VKaa Ko-

 Opaunarasap GowMaaH Gomaas OM = KECMA BMPATAMHE

{16.8- pacu). Arap nacranamr Gapua ifrn.rﬁapu YCTHAA XuM  HOC
MHEPLUHT MOMEHTAIPUABH TY3HArSH WyHIAl KECMAAAD amparuaca,
KECMAAADHHHT YUIBPH KAHAYMAND CHPTHH TAWKHA KuAALN. ¥ by
CHPTHH annKaahan <. M wywTaunnr KOOPAHRATAAIPHUN X, ¥, 2 op-
Kaan Denrwaafivus. « fKHNANC AVHAATHPYRYH EQCHHYCA8pH =, §, 7
- OfacHn. ¥ xoana

ol sV, e I 1 i 2\ T,

 Gyaann. by npoarrapun-(16.19) dopwyaara kyauua:
fo= 1L 10y 4+ (10 — 22U, foxy — 21 foxz - 2 eruyz.
- Dy TenrauxHn f, ra xuckaprupns,
A AT B R 2y — 2 ke —2 9z =1  (16,20)

TENTAAMARH XOCHA KuABNW3. (16.20) TeHraaMa wkKuH M Tapinfian
- CHPTHUHT, XYCYCAR SLAUNCOUINENZ TEHrAAMACHIND. | 16.20) Bnaan

165 pacu.
Ml
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HQOAANAHYBYH SAAHOCOMAHHAT MAPKA3H KNOPEHBEATANAD GOWHAA
Gnaan. By saaunconara nrREpyUR ILARncORdn Aelunafa.

Argp KoOpAMHATE §KASPH SAAHNCOHAHHWT Gow  YyJIapuaas
HGopaT G¥aca, HHEDPUHA SNJHNCOMAHMHE TeHrAaMazy |

[0 4 1y [ = |

kipunwmaa 6¥aann (16.9 pacm). By xoana wHepUHR SaHACOH-
AUHNAT GO0 FKAEPH ICUCARNM KHEPUNR 00w VeAcpu Aefinaann.,
HKucuuunr wnepuns Gow Ykaaprra wecbatas /., Ly, 1. uHepuA
MOMEHTABDH uMepguR Gow movewmaapse sefmaaan. Kypamnzun,
HACMHHRC HHepuna B0w VYyaapnis wacOatad MAPKAALEH KOUYBYH
HIEPUHA MOMERTIAPH HOAME THT SKdH. ATap IHACMHAHT HEEpUHA
Gow FRAGPH BHCMHMES WacceJap Mmapkaawiad Yo, ¥y ¥KKa unep-
Wi R Aecprasdil Gow Yxm nedsanan,

Huepuua 601 §EAGPHENNT KYRRAATH XOCCBAAPH MABXCYL!

L. Heuepuyun smaprasuit dow Veku Viefy ' Jiruse gxme’ pui
Mygmacure waciaman 604t BHEPYUR Wit GVadu.

2, Wucunune CuMMemPuA VKU VAUHZ GHEDHIR Maprxeink
fow Vi dvaada.

3. Hucwnun: cusmMenpul mesuciunra mix Ofrian xap
Kandan fx Vuby mexucaur UL KECHwum Ryxmacza wucia-
Man ERepyus Gog Thidan wfiopam.

XVIl oo, MEXAHMK CHCTEMA XAPAKATHHHHI
AHPPEPEHIMAN TEHTJIAMAJIAPH,
AHMHAMHKAHHHT ¥MYMHA TEOPEMAJIAPH

76- . HunH KyuadpuuHr xoccanap

CTaTHKa KMCMHAA CHCTEMATA TABCHD STYBMM KySAADHH TAWKHA
BA HUKH Ky4Adprd ampaTHil TYFPHCHAA KHCKaHa TYRTOATAH SaHK.
MaLAyMKE, MEXAHKK CHCTEMArD TELCHD ITYBYH KYTI1dp Wy CHCTS-
Ma TAPEHOWra KHPMEROHTEH WHCMARD OpKaa KVAHATEH ay.aca,
YHAAA EY4Jap mamie KyeA0p, CHOTEMA HYKTARApHUHHE ¥3apo
TADHOMP KYSJTAPH 3CA BN Kyddap aefinanad. THIIII{H KYYAapud
WOKOpH WRaeKcaa Y XaphHe, WOHH KYYABPHE 3C3 OKOPH HH-
newcan /* xaphuu (Dpanwysya exieriéur—TawiKn 8n leteriear—
wakcy cisnapunnr Gowaanruy xaphaapd) gyAuw Owaar Gearn-

aafunzy PP —rawgy Ky, F'—muin kyu.

Macangn, Ky&u cHCTEMACHTA KHPYBYM NJAHETANAPHHET §3apo
TOPTHILEI KYQAdpH Y CHCTeMa yayH Huku Kyuaapra smcox 67-
A8 onaan. Arap Kyém cucremacwisrs GHpOP MAGHETEHHHT Xapa-
kare {pramunsérran 6faca, wanysaapuanr Toprawu Tydadae wy
NAdHerdra KyfAnaran wygaap tawke Kydaap Gfnanow. Hyuaspee
TAWRH B3 HYKH HY4A3pra ampardin ARCOuR xaparepra ora, AbiH
GUpOP CHCTEME YUYH w9Ke Kye aeb xwcobaaerad wyw Sowka
CHCTEMA Y4YH TRIOKH kY4 OFAHH mvMkdd. Macsase, Kyvéuw cuc-
TEMACHHUHT XAPAKATH TeRwupuAarranaa Epnunr Kyéwra Topti-
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I WYSH HYKKW Kyy OFaca, Epusur i3
oplurack 6fiaab Kyéuwra muctaran xa-
PaKaTH KVpuarawna 6y 10pTHAND LR
TAWKH Ky=1an nGOpar.

: Kypewsusunar  AnBomuaa M,
My, ..., M, MOLARA HYKTIABPAAH Tam-
KB TONFAH MeXaHHK CHCTEMAHHNHT xap

i

- Oup M, nykracura K§Auaram TALIg)
EYYWIIPHUHAD TeHr TALCHP STYBUMCHHH

o

E .
Fi'y my nyxramars waky KY4AADHHHE

TEHT  TABCHP STYBYNCHHM
Bearnraimns,
Huku xywsap gyindasi XOCCAARPIA 3T,

A Hﬂu

]’: GHaan

17.1= pacu.

R - ¥ E=o (17.1)

XaKukatan, CHCTEMANRAT Xap KOHABH MxKH HYKTACH TaBCHP
B4 AKC TanCHP KOWYHHTa Kk§pa Gup-Bupwra MHKAOp WHXATLAH Teur,
Gup THPPH 4HINE OFA146 KapaMma-gapury romoura Afsaaran wywy
- Giden Tavcup staaw. Macaaaw, M, na M, mozaui HYKTAIapHIAr

1 —b-]. — —
(17.1- pacu) ¥aapo raveap wyunapuuw Fis sa Fa secaw, Fly =
\=—Fhona Fly4+ Fl, =0, Haruxuaz-ﬁf AHEHHAN Tapcudnra Ku-

PYeuM Gapua HUKHM KYSALD KYDT-myr GVaa6 i .
 FHHIN noJara aflaananwm, YRR OF KYWHARG, Gy Au

: 2. Muwe wyeaapuunz Gupop Maprasia waclamawx Som so-
MERMIE HOAZE MENE, ALHH

My = Ymo(Fl) =0, (17.2)

Hugn kyynapansr 6y XOCCACHEN woGoTamw yuvit Aapa M, Ba

M, wykrarapuuar §3apo rawncup Kyaraps O6¥aMuw Ft, BA F_:;.
Kyuaapuunr O Maprasra HUCOATAH MOMENTAADHHHHT BHEHALHCHIR
 AHcoGAafauk. A, pa M, HyKrasapumnr O nykTara HucGaten pa-

AHYC-BEKTOPARDH 1y, F: Giacuu, ¥ xoana:
1 ma[FI'¢}+ l;t-oq':_;:a{l.'l "——-_;1 XF;2+;::'<J_E‘{I i
3

= (1, — I3) X Fie = MM, 3% Fh.

1

Com -+
M, M, pa Ff; BEKTOPAAD KOAAMHEAD GYATAHM YSYH YAapHUNT
TOp k¥nafrmacu woars teur. Lynnan kuaus,

MmolF{:) + ma(Fh) = 0. (17.3)
452
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MexanuK cHCTeMANHHT Xap Gup moaaml HYKTACH GuARN Mas-
KEyp cucremanunr OOIIKA KYKTBAspH opacwaa nafno Gfasduraw
faspo TARCHp KyuaapH yuyu (17.3) ré yxwam wsyHocalaraap
cannr Mmymknd, llynra dunoan (17.2) Fpusan 6§ aaau.

Hukp syuaap CHCTEMAHHHE TYPAH HYKTANADHTd KEAHATAHAHIH
YuyH Fopud yaapuanr Gow sextopu B8 GOU MOMEHTH HOArE TEHT
GUace-28, YMYMEH, WUNK KYussp ¥38p0 MYBOSZHATARWYBYM CHC-
remapd Tamena stmafan. Crerema afconldT KATTHE Hucaian ndo-
par Giaranis, YHWNr HYKTajapu Oup-Oupura Muchataw ypern aa-
mauirupn oasaRas, OuHOGapHH, alCoa0T KATTHE HACM HUKH Ky'-
AGPH MYEQISHATAAWYOYH CHCTCMAHH TAMKHA STALH.

MeXaHHE CHCTEMAHHHR MOLANA HYKTAA8PUIa TALCHP STYBUH KYT-
ASPHE XAM GRMUS  BA PEIRYUA KYLADPUIE BMPATHIN MyMERH.
Cucremara KyfAuaran GoF aHWWAAD TABCHEHHE RQOAINDBYH KYI-
JEP pEAKUHA HYYNaPHTAN ulopar:; peasUns KYHAIpHAAH TAWIKAPH
Gapua Kydadp AKTHE KYUA8pra KUpami. Cucremanusr xap Gup
M, HYKTACHTA TABRCHD ITYRUM BKTHE KVUAIPHMHT TEHT TAREHD STYE-

wnchan Fr, PEBKUNA KY4JAPHHHEC TEHT Tancup ITYBUHACHEN 303

Fi Guaan Gearnaafivua.

77- § Mexauuk cucTema xapakdTuuunr asddepeqignan
= TEHrAAMAAa pH

Mexaunk encrema M,, M, ... M, vonnsill nygrasapiag Tam-
KHA Tonrap Ofacus. CueTemanuer jap oup M, nyktacura gyina-
TEH KY9AapPHH TRWKH B3 WYKH Kyqsdpra a:upm-:ﬁ. YABDHHHT TEHT

TALCHP STYRURAAPHHH, MOC PABULAA Ff pa F{ ae6 oanG, av
HYHTENEP YYYH AHHAMHKAUHHT acoCuil TeNrAAMACHHH KYAHAATHHA
€3NI MY MEHIE

= PR, =102, . )

M, myKra paomyc-BEKTOPH ﬁ' JexaprT YKABPHAATH KOODIHHE-
Tanapu X, ¥;, & O0yacau. ¥ xoana, oxupri ndosa
MI";J-EE_]_}*{- ('i“l: 2*---|ﬂ]’ "?‘“

kipuanmaa é3waaaw. (17.4) TEdraswanap CHCTEMACH MEXTHOK
CHEMENS Kapanamunine onpPepesqial menz1aMaiapuiy fex-
mop yoyada pdodaaqus Aednaanm.

(17.4) vesraamasapun [lekapr koopawmaTe §Kaapura npoex-
UHAAE AMHS:

r,ﬂli[ . FI"E!"I_ Fl’l'q-
M s BE - Fles (i1, 2505000) (17.5)
m‘lrl “F£+ 'F;I-
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(17.5) TEHFAAMANAD CHOTEMACH MEXAHUK CUCTENT XAPAKAML Onch-
geperifias MeHZAGHAIAPUHEHE Koopdurama Yoyaudu udooa-
IHILN aefinaann,

- Yuyman, (17.4] éxn (17.5) awpdepennnan TeHraaMaNap cHC-
TEMACHHH MaLAYM OOWAGHFRY WAPTAAD ecockila eunl, cHCTeMs
§8p OMP HYKTACHHHHP XAPAKATHMM anuxaaw smymins. (17.4) pa
(17.5) nan xipamuskm, # ta moamnt wykrasan mlopar cucieMma-
- HHHP XODAKATH BEKTOP YCYAL4A A TA, KOOPAMHATI ycyamaa sca 3n
T Auddepenunan TEHrAaMaAap Grasu wdoaaaaanb, Sy Tedras-
| MB81ap CHCTeMaHH TAILLHA STYBYM MOAAHA HYKTAJAD (DHHTA GOF-
CAME SKan, CHcTEManM Ty3yBuM MOALHA HYKTAAp CowH OpTHiliK
COHASH  M3akyp TeHraamagapaan GolnassHuMIn My pakKaGaamuing
TabuMA yoanup. LLynunr yuayw Sy Tenraasmadapem cucTema anHa-
- MHKACHEMAT OHPHHYH EKH HKKHHTH MACAAACHHH ewnwra Tarthimuk
BTHIIAAN 2BBAM, YIAPHHHT IMAKAN FITAPTHPHAHS, AHHAMEKAKHHT
| YMysiii TCOpeMANAPH EKH NPUMNMIIAPHTE KeATHPHAZLN.

78-§. Hexm wmucm macaascu

Maccanapun m, Ba m, G§arad sd GYTYH DABM TOPTHIHIE Koe
HYHH ACOCHIA AHUKJAHYBYM KVYABD TABCHPHOAIM Hikknta M,, M.
MoAduR myyTarapaan wOOpAT MexdHHK cucrema Xapakatnra (17.4)
Andpepennuan TeHr avManapHH  TatiHK  ITHWHK iypataug, By
BYKTENApHHAT OHP-GHPHTA HNCOATaH  Xamaa cHcTeda  Maccanap
~ mapkazn O wykTara necaran xapakatiue  §prasamus. By maca-
. NATE HEKE NCUCH HICoA2CH A8fiHA30M.

Bupop Oayz nhepunas cecrewmara wmcGatan m, waccans M,

—
HYKTAHHHT Paluyc-BexTopn ry, m, maccand M, uygranmuwr paam-
yc-sextapn rp Gfackn (17.2- pacwm). MTM,—F:—; BEKTOPHI g

opgasu Gearunafimuz. r sexropun M, HyxTawsur M, ra sucGa-
TOH PALNYC- BERTOPH XBM AefHl MYMKHH.

M, sa M, voRaull nyxtanap Gup-GHPHrE MHKLOP WuxaTadm
- TeHr Ba OHp TYFpH un3InK O¥A1a0 Kapama-Kapwn ToMmoura Afwans

- ran Fy va Fy kyugap Tancapuaa Gfaaxu, Bytyn onam Toprawms
. KOHYHHra xjpa
-F|=*F'-.-"T-m;-'ﬂIIEEI {17.6)
Gyant (7 — rpasuTauMoE  10H=
MHfA), -'_-: Eyunnnr  Afsatnmn

- T
= Gapank BEKTOp OGHJaH,

F, KYUHHHErF fifnaauwu sca
245
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—_—

e —-’; 6uaan Bposasansny. BuwoGapun, (17.4) Ludipepen-
WHAL TERTAEMANAD MASKYP CHCTEMA yuyd KyAuAarwua Gjaanu:

:;' m. L “;
My oy =1 perp s e

0 = (17.7)
My ry = —1 '“—;f" Lr

(17.7) CHcTeMauner GHDHHYN TeHrIAMACHHN My 8, HEEHHYE TéHr-
JAMBCHHH 3CA M, rd Kynafitupamus ps Xocua OFATaH Teuraama-
JAPHART HEKMHYHCHLAH OHPHHYHCHEY atimpamna;

g e g img 4 eyl v
mmyry —ry) = —1x- R L
5
¥ - — —
By worgHHnr xap HKKH TOMOHHNH M, ra GianbBsa ry—r, =r
IKAHAHTHEN 3BTHGOPra OAHG, YHH

- e

Myr = _T."_ﬂ“.:;l'_ﬂ'ﬂ.g (17:8)

wypHnuwaa ésamn3. (17.8) rewrasmanan M, nywTasuar M, uyx-
TArd HWCOBTAH XApakaTHHW MAccacH m, -+ m, OVaran Ki3argamac
HYKTAra uncGaram xapakar el Kapaw MYMKWEANCH KV puauuh
Typuban.

Suan M, M, nygTaaapsunr cuctema wmaccanap mapkasn €
YA HUCOATAH KApakaTHuH KYVpHG wukamus. Aalatra, C Maccanap
wapkasn MM, wecmana Eranm (17.3-pacm). M, sa M, HyKTa-

Aaprrne € BykTara ®HucGatan paanyc- BeKTOPABPHHMK (.T‘:f,-=;:,

— —
CM, =r; aecax, cucTema XBpavaTHHMEr AW( dEpPERUHAN Terraa-
MAAADH KYAHAArH9E €3unamu:

= ;M :'.1-
L o DR

o ¥ tnt+r n' (17.9)
I ey

try + rg)® rli

C nykra M M, xecmamn M, pa M, nyx-
Tasap MacCanipuMra TRCKEpH nponopLHOHAN
6faawaapra asparagu:

O gy Dy,
Fa. My L G
r T BY TEHrMHKASP Xap GHPHEHHT WKKH TO-
MOHKTS GHpHH KFns,
l"'|+1't=ﬂ"-+my Ba ry +-'I_mr+'”-l
l?.a‘Pll;-. y oy n My
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 MYHOCEOATIAPHH X0CHA KHAHID mywming, Byazpaan

Pyt rp= n,;—l 'ﬂ:-r! B Fy = Fy = m_.:'m,ri
G aznm,
By udoasaapur (17.9) ra &¥ius,
mlﬁ:*- —1 —i_ * g! L] E-.
(m +mp o
" " (17.10p
5 &y . r.
Mafy = —1 - e g

(7 4+ m)? o

Tenrazuatgpra sra Gyaamus. (17.10) cucremanunr GHpHEYE Tewr-
AavacHaan KYPHENG TypuGinku, M, nykTauunr cucrews Maccanap
a

S S
ity + m.)?
PN KYSPAMMAC MAPKE3ra HHCGATAH XADAKET LeG KADAUI MyMKHH.

KyAIW Wywunrier, HEKENTH TEnraamanan sca Ms nygTaHunp
m
{1y = e
Gfaran xyaraauac MAPKAIra HUCBATAH TOPTHWIMIM KYuu TALCHPH -
A8 GUnaanran Xapakatr xabn Kapam MyMEsd. (17.10) cnctema

JellaManapuii B105una-810XHLa HHTerpaaael, Gy xapaKaTaapms
BHHKIEM MYMKHE.

MEPHAZHTA HHCOATAN XAPAKATHHH MECCACH ra Tedr 0ya-

MACCaaap wapkazura wHCGETAH XOPAKATHHW MACCACH

79-§ Moanui wykra BE MeXaHHK CHCTCMAKNHE
XAPAKAT MUKAOPH. Kyu wmnyvabch

Modduii nygmarunz Xgpanam smugdop oef, VHnMZ m Kac-
——
Cact &0 v MeINK eeXMOPARPURLKL KINAfmudch Ouran anug-

Aanaduzan mo dexmopra Qimuage (vapaxam wagdopy Gavine
4@ HMRYABC 026 Xau WPpumMRIac). '

My, My, ooo0 M, monsud HyKTanspaan Tyswaran Mexanis
cucremMa caslauk. By wyktasapumsr TEAAHENEPH, MOC DARWIL 1&

— —n -

By Ty o0y T, MECCANAEM BcA m,, M, ..., m, Gvacue. Mexa-
RIE COCMEMARL MYIYeLn HYKMOAp Yapakam MUKEOPAGpUNLNZ
2EOMEMPUN GUFUNGHCHZE CHOMENE XADRKAN MUKNGGp (ALY -

cit) deduaadu. Cuctema XBPAKAT NMUKAODHHH !? opKaan Gearn-
AdCaK, y x0n048:

|
K= ¥mp, (17.11)
1=

- Mexanug cHcTEMa Xapakat MuKEODHHN cucTema Maccanap Mapka-

H¥F
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SHHWHAT TEIARTH *E:. opxkaau whodasam myvked. Xakusaran, (16.2)
dopuyagan LTHOOPra QacaK,
] ] o A
— 1 - dry d -+ a - e
= [ — Hy —— = — e J.p L] ==
K= Bmg=Bm <2 (;g m,r,) 2{M7,) = mo,

Keant yHKaANN; IS}'HJ:I.I M—cucrema MACCATHHH, ;l:. Ica saccanap
saprasuHpnr Teaanriane Mponanaian, lyvenal gxuaund

K = M, (17.12)

ALHH CHOMENG XQparam Wuxdopy AeRmopy YRuNE Maccacu ou-
AGK MRCCRIAP MAPKOIE MOIMELERURZ KyRTmicaza men: G-
R, MACCAARD MAPKATUMIERE Meaauag 0Paaea Ayuaiade.

K
XEpaKaT MMKIOPH X81KaP0 GHDINKAAD CHCTEMATHAE —— - g

i
Tauanans. e
Kyuuwar cucrems xn moammh wykyars tascup sgdextd cuc-
TeMad £KH HYKTA MACCACH DO Ky4 MODYAWrarHea Gorank Gfauaf;
KYUHHMET KaHud BEKT OPAANrHAA TALCHD KMAHWMEE xaw Gorauk-
anp, Bymaal xapakrepucrHid CHATHIE KNVEKINHZ  S2eMeRmap
UMAVASCHE BKH YER.IN BANM OPLALINLTTZH LARNABCE ONHHAAN.

=
f wyu df saemMedrap BAKT OPAAHIHAA TawnCup 3TraHna F .t

<
kKynafrug opkaan wpossasuveuu &5 BeKTOP NYUHIHZ FAEMER-
map wsxnyasci pefnnang:

@S = . dt (17.13)
Ky4rHar saeMedTap HMNyAsCH ky4 mexTopy OFAaad Afnaaans,
Kyunnar Gupop [f, £] uekan BaxKT OPAAHCHAACH HMNYALCHEN
auuKaan yaye (17.13) npoaanuar my BaKT OPAANTHAATH MHTer-
panu xucobaaxKanm: ;
S=|Fat. (17.14)
1Y

(17.14) um [lexapTt koopannsTa §yaapura npoexuguanad, wyw ﬂ;t-
NYABCHHMHT WY Y JAPAACH NPOeKUNAJADHHA XOCHA KHASMHS:

r T i
S, =|F.d, 5, =}‘.=,d:, S.= [ Fat.
o ¥ g
Ky usnyaeca H-¢ = "'T" Guaal §AUAHALH.

80-§ Mexanux cucTema XapakaT MAKIOPHHWHT
L §aIrapHIUM XAKHAA TeopeMa

Teopema, Mexanur cucmesma xapaxam MuKOOPRKUHE BGKM
GVl Oupignts mapmulan XOCHIACK CHCMERARE MABCUP KU-
AYPHE MAWHKE KYAGPRARE OOW SEXMUPUIa Mene, -
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Helior. Mexannk cHcTems xapawars audipeperiinan Tenraava-

A8pi (17.4) HHAP wan ga Yur TOMOMASPHHN MOC PaBHWLAR KYiueG

E"‘*‘_’;‘:ﬂ?f+§-ﬁ: (17.15)

Hponfun xocun Kumawws. Hukd  kyssoprwsr  XOCCACHrS Kipa

A [
- — g N ¥
Elf-r'rc.[}_ [“’ilﬁl ik ) E&=%f‘f—HEIIHHH CHCTEMAra TablHp

KHAYBUH TAWKH Ky'wsapaunr Gom sextopunn whosaralizn. m, —

a L 5. n
Yarapuac, v, = ;ﬁf.wrnﬂu FUyH Em,f': =§‘Em,ﬂ‘. Hatumana,
=] =]
(17.15) ndosa KyBugarwaa E3naamm:
A
—+ =
2 Emzt'a - RE-
it f=1
Byuaa (17.11) swraGopra oamuca, yuu
4K _ e
dt

kyprnHmaa Eanw myminn, Uly Swaan Teopema ucor G6faan.
Monani nygTara TOBLCHP KuAYBYH KYUAGPHRHT TEHT TERCHD

(17.16)

=
STYBYHCHHH F 1ecak, monguil nyxTa xapaxart MHKAODHHULE, Yara-
PHWH Xaxniars Teopesa Kyinlarnga G¥aramu:

dime )
ot

o
ey

(17.16) mn dK = R°df xipnunmaa 83ub, 6y TeHrAaMaHuKT HiKKas
aa TOMOHHHH |f;, #] BayT OpRAMTHIE HHTErPEAAAAMHE:
[

R—R = [R®ar,

Ty
ﬂFH.ﬂ.a H-‘n, E—EHETEHHHHHT MOC pasuns, f,:,. [§ ﬂﬂmﬂﬂpﬁll"’}l xa-
H

PAKAT MHKAOPIAPH, ,[lf%‘fdt ~ 5% sca Tamgm xywaap Gom pex-

TOPHHHUHT f— 1, anrt'r;'r OpaAHrHAArH  HWMoyapcHAW  RdoLasafaH.
Iysazaf KHAHG

-+ -

K=K, =R (17.17)
o
24y
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(17.17) ndbona nunyascaap meopemacuns nponanahnn: wevanur
CUCTIE N XAPAKAM MEKOOPUMURE NEKAN BAKM Opaiuzade Piia-
paiiy  yHea xiReAzan mawkn kydsap Godut peRMOpPUNLKEE oLy
SaxM MMNOO2H LMRYABCUIE MERET,

(17.16) pa (17.17) s Jlexapr xoopaunara ¥xaapura npoex-
wpaAal, voc pABHIUAA, XAPEKAT MEKAOPHEANT VArapuimM XEKHAAMH
TEOPEMBHNHE CHANED KYPHHHUIN:

& i
@a WMTYABCAAD TEOPEMACHHHHT wy YKA8PAArH NPOEKIHATADH Op-
KaaH HQOARNEHHILH:

E
Ky— Kor =S5 Ky— Koy = 85, Ho— Ky =57 (17.19)

X0CHA KHAHHABANH, _
Xyeycun xoaaa, K° =0 6aca, (17.16) aaw

o s ——

K = K, = const (17.20)

weaub unkamm. (17.20) umynocaGar cucmena Xxapdxam MuKdopi-
HUHT CONAGHENE KOnyKuny wHOMANARAN: METQHUK CHLMEMaid
MAsCHP KLayawit MIwKR Kyvaaprine 00W 6KMOPL HOIIG MEHE
Ailica; cucmesma Xapaiam suxdopy P3zapsac Gyaacie. Swwn
mautii KYTAapeus, @akam uRE KyEAGp OuAQHIIRD CUCTENG
xapaxam Muxdopund 3zapmuepal OFamac IKIH.

Ly umaroex, .'q','f = 0 xoauna (17.18) nan K, = K, = consl 6F-
JHmH HeAHO YHKann. 8

49 macana. 90 xr MacceaM CHAPAA V3 TPABKTODHACHIHHI 3HT

KOpH HYKTacHAa 600 — Tesamkwa sra GyAramxa nopraad, 2 ra
[

GFaman (17.4- pacw). TMopraamiad CHHr Maccac B xr G¥arsu
GHPHATH MAPUAKKAT Te3INHrd Eﬂ}—’:- BianG, OPHIOHT Omaan 30°

Gypuak TAWKWA 3TAH. OFHPANK KYSA4PHHH BE CHAPALHUHT NOPT.
Jaw BakTHAarH KYuMmuHe eTHOOprE oAMaf, CHAPEA NEKHHLK
AApUACH TELIHTHAEAT MUKLODH BE AYHAAMIIN SRHKABMCHH.

Eumin, Kiaraauac koopansars Oolwdy CHaPAAHHAT noqyam
oaznzard xosatana oaut, Ox sa Oy ¥xaapsn freadawua. (17.18)
KV pHEHIAAT

dK

of B ¥ E

p T:’;—' =R_, T Ry
g TenraaManapHe - Tysauna. Bymaa
> P e RE =0 gymumn paswan. Orup-
4 AME KY9H $LTHOOPra OJNMEMEBrAHH

yiy#s R} =0 Kead0 quyaan.
17.4-pacu BunoSapuy,
s
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Ki= Ky K, = K,, (1}

af Gyaamm; Gynaa K, K, Gusan wekw 6y1aKkka napesAsnras
PRA XBpaKaT MWUKICPHHMHT npoexunsaspu, K, K,, Guaan
MAPHEAAHHILLAH 8BBATTH CHADAL XADAKAT MHKAOPHHHNT NPOCK-
guAAspE GearunsHran,

. CHapAL TPAaEKTOPHRHMNT 3SHT IOKOPH HWVKTACHAA Ofaraunis
[€3/Auri TOpHIOHTAA OYAHYA AVHAAANE; WYHHHT YUYH ©, = @ =
= 600 m/c, v, =0

Bruabapun,

K&: e m“:- F:ﬂr — D. tﬂ}

o —
CHapaL Gupuuan MAPUACKHUNT TEIAUIHHH T,, HKKHHWN NAPYaCH-

e
MAT TESAHCHHY T, VHHHF TOPH3OHTAES OHAdH TAWMIKHA KHATAH
IYPUArHng = Lecan,

K.y =mv, cos 30"+ myvycosa, (3)
K, = myv, cos 60° + mym;sina,

(3) ua m, sa my Owagn MOC PABRIILA GHPHHNE BE HKKWHYH nap-
MANAPHHHT MACCAAdpM Dedrmaanras,
{2) Ba (3) um (1) ra Kyamna:
nt, o, cos 307 L MU, cos e s o, {4}
my v, cos 60° - myvysina =@, (3}
(4) Ba (5) man v, Ownan 2 wu auugAaw syswwi. (4), (5) wn
KYAunaruga ésamus,
MUy C05a = Mo — m,v, cos 30°, (B)
myu sine = — m,v, cos 60°, {7
By Tesraukaspuunr uan B3 {Hr TOMOHASPHHH MOC paBuwgd Gup-
Gupura xanma-xai Giacaw,
|'i|'||t-"1 mﬂﬁﬂ“
muo — mo, o5 30°
‘Keau® ukkanw. ¥ xoara {6) aan:
o Y — My cos d0°
Ay G0 2 &
Bynna m, = 12 xr 6Famunnd swTaGopra oanb, Xucolasuinap-
Wit Gamapcar, ﬂgzsﬂ[}% XOCHA GiAami.
. 49-macana. SAaunTHK MARTHHK CHAARK FOPH30HTAA TERKACARK
Gyiaa0 xapaweTianysan maccacu wt, G¥aran A mucu ma Gy mucM
Ouaan | y3ynauKaard crepmeHb BOCHTACHAE GOFAAHTAH [y Mac-
camm B woxaan wéopar (17.5- pacw). Bomaawruu nafiraa crep-

WMEHL BOPTHKAAAZH §, GYPHAKKA OPANPHATEH GF N0, SO IAHFHY
Teasuncua Ky An0 wlopuaran. Crepiedt OFEpanriny swrubopra

'lgl _— = --ﬂ,ﬂd‘lﬂ EHH a= _la-'ﬁa

Ty
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oamafl, A HHCMHHEC  CEAMHWHHE
CTEQHEHHHHr BEPTHKAALBH oimu  Gyp-
Yard ¢ OpgaiH  HpOAIAAHT,

Eunm. ¢ woopaunara Cowwnm A
MHCMUHHT GOIWAAHFNY nafTiarn xoas-
THOA oaamWI. Mopanil umykTanap aeb
Kapaaveun A Ba B wucmaapian wGo-

PAT CHOTEMATE OFHpIHE Kyuaapu U
—
Ba 0, xaula CHAJAHK TEEHCIHKHHHD

H'I}]IH-E,H. p-EHH:LEHﬂtH ETH‘I:EHP STanM,
CHCTEME XAPEKAT MWEADPHHHHT 3«
Fapuuin  XaKuisre Teopemara Onuoan
aKy
i 7

e A S

Gy, G, N rTewkH Kyurap sepruxaa G¥fnaC Afnaarain yuys
RE =0, Tewaw, dK, =0 &xu K, =K,,, Avdn Chcrema xapaar
MHKAOpH Yarapmac sxan, Bowaanrny nafivoa cHoTeMa THHY X0=

naran 6¥aronnnas K, = 0; danoSapnn, K, =0 keand uuxalu.
Crepmens BEpraxaiiad ¢ Gypuakia orranga A KUCMHHHT

CHUOMHIHEE X, TESAHCHER U, 00 OnauMs. ¢ OVpUANHHHr BEpTH-

KBJZAN CO8T CTPEAKACH XApAKaTHra HHCOATAH TECKAPM TOMOHPA
ferapummnAn  wmychar Afuaawm  xeb wapafimuna. By naftpnore B8

I7.6-pacu.

IYKTA TESAHTHHH D, Aecak, y

- - —
o, =1‘a.-+'t’sr

popMmynasas avukaananw, Bysga A8 crepmennnur A arpoduna
aiziaHnw Oypuak Tea HraHn w OHABH OEAruaacan, o, =, , U, =

= -w G¥aaan. Keiimury nafit yayH cCHCTesa xapakar MHKAOPHEH
KHcobaaiMua,

— sttt - = {—;— —+ }
K=mu, + My, =m0+ mlv, + v, )

by mbonann Ox Fxka npoexkuunaafmns:
Kx-mlﬂ_q,'l'mi['ﬂ,q'}'tmmﬂ ?)- “-.}

() pa K, =0, o, = ':—':, w —:—": Gfammmun sLTHE0prA nACAK,
d
{m, -1 mry) -i + miyd cos wi—?* ]

yocHa O¥asan. Oxuprn ndonaunn
() - my) dx = —mglcos pde {2)

282

PDF created with pdfFactory Pro trial version www.pdffactory.com

 ®{pHHHRILA 636, (2) wR X =0 ma =49, OFamusnn sLTHOODrE
ONHE MHTErpanaafivmna:

&
(m, - m,) Jrfx = —myl fcns gy
¥
YHAAH KyRWEars Xocwa O¥nanu:

my
Lisi —
S (sing, — sing).

- =

81-§. ¥arapysuan maccaim mucwm XapakaTHHHHE
Andupepeninan TeHraamacn

Hasapnil MeXBHHKAAA acocan wmaccac arapwac Gyaram won-
AMA HYKTA, KATTHY MKHCM EKH MEX3HHK CHCTEMAMAPHHIP Xapaway-
- A3pH yprangaaad. Jlexuw xapaxkaT asomnaia 3appasaJapHHur
K¥Wiadmn xn ampaanwn Tyhafan Maccarapn Jarapud Gopysuwm
MOLAHA  HYKTAAED ExH  WHCMASPAAH KYMIB0 MHCOA KeATMpHi
MYMEHH, carad, TYAMEraH ATMOCHepila xapasatignyeny Cys
TOMUHCHHHMHT MACCACH OpTHD OOpanH. PAKETAHMHT XAPAKATH Bas-
THED BHWW MEXCYAOTJADH VHAAH AMpaAND unwsan, paKeTaumHr
Maccach 38 kamafwG Oopaan. Bynaan xoasapaa Xapakatew ya-
- TAPMAC MACCANH HyKTa UM MUCM  XBPAKATHHMHT TN AAuanapH
Onaan jprasmw woryepu 6iraam. Llyunsr yuys §arapyauan mac-
AN RHACM XAPAKATHANHT ANPEPEHUHEN 1eHIAAMAAAPHEN KeaTH-
pu unkapauus., By wmacaadnm xaa weanwia aseamns Gady k-
AHHFEH T3rapMac Maccenm MEXEWHE CHCTEMS BKH Hicw RAPAKBTH-
WHHF KOHYHJIADHra acocaawamnz. Yydousw, maccacH §srapyszan
AHCM XBPSKATHHN TEKWHEHWAL KHCMARH ampanul wHkyayH Sxn
YHIA KYWHAYEYH 3appaddpiu swuce GHIAH SHpTanikad Répagar-
AaHyEYH CHCTema nel xapaaaaw, By yoana ymywsil macca Varap-
MACH@n KOAABEPSAH RAMIA #HCM BA 38PPaYanay wbopaT Oyaoai
CHCTEMA Y4yH MBCCECH Yarapuac O¥aran cucTema XApaKar MHE-
AOPHHHAT JArapuuin Xaguaarn TeopeMa TaToMy KHAHHHIE MyM-
KHH,

Kyfinaa Gns mwpanaérrad éxn  k§wusaétran sappatapumsr
MACCANANH KHYHK Ba BMPATHIWABIH EKH KYWHAHWMLATH Baxkraap
XM seyaa KHUHE 6§0r8n xoaaapeureea kapafuns. Macanara wy
- Tap3na EHAOMHATAHAR KAPANASTIAH HKUCM MACCACHHE BS TESAHFHHM
BAKTHHHE VEAVKCHZ Ba anddepenusasnanypumn PYHEWHANGPH CH-
daruga ormwe wMymkne. Bysilas tawkapr 3sppawa mucMra Ki-
LI Machan aBuan €HH KYlinArandan ciur y wacs Gunan j3apo
TABCHPADIMAAAH, 860 Kalya yHaaMua.
le'rniur Gupop ¢ naflTuan wUCMENHC Mactacu s, alconor

Teanlrs ©, KYmMMAIAMran sappauannsr wy nafitnars saccack Am,

a6conoT TeINMIH 5CA § Ofacun. Ulysasd mucum Ba sappavaagan
HOOPAT CHCTEMAHHHC f mANTASIM Xapakar MHKLODH

=i = -
K= mv+Amg
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G¥nanw, Bupop Af PEKT opaiMrinad 33ppaua MHCMra K¥wacuu sa

yuunr Tesaurnsx Oupop Av umxzopra Yaraprupemn, ¥ xoaas
GyHnaf cuctemanar §--A¢ MOMEHTIZArH XAPAKAT MBELOPN

B+ 0K = (m + am) (7 + 47)
Gyaans, Byssan
AR =% - Am (o — 2) 4 Ao AT,

By mbonauHEr HKKaAZ ToMoMuHE Al ra GPART BA A HH Hoara
HHTHATHPWO AEMuTra fTaMua:

=l — =l
i AR oy 2 g (=) e
Ared A2 aren AF At ar arels O
lim % =0 O¥aran yuays OXHprH myHocafarian
Al
ai dv [T *)dm
— = —— - —
dt dt + ( } ot
G¥nanu, Xapakar MHKAODHWHHT F3rapHilH XagHaary Teopemara
BCOCAR % npona §pranunabTraH CUCTEMArE TABCHD KHAYBUH Kyds

AapuuHr reomerpuy fursuancira tedr. By furanamanm F OpKaan
Gearmaacas,

& L M X
i —u) " - F 78
PR A P L (17.21)
xocua Gitnanm, H—1= E: Searmaad, (17.21) Teurnamann
mi =F g (17.22)

kfpunmmas Ezamns, Bynna :::—a-a.ppaqmuﬂr MUCMra HRCHaian
TEIARCHHE ﬁnﬂmpﬂnﬂ.#ri—? K¥nafiTmauuar GHpAHCrY kyy Gupaa-
ri Guaan Sup xuaaup. ¥ peawmus xyy meflusaan. Peawtun ky4-

HH f-‘? opkaal Gearmaad, (17.22) tenrsamauud
=
m%} -Ft R (17.23)

kipunnmaa &amus, (17.23) TedraaMa J32apyaian MOCOQAL HCUCK
Xapakamunune dugdepenyuas menzaamacn €xn Mewmepirul

menzasiacy aeknaaan, (17.23) ga ;n=ﬂ Ba i—':'~=ﬁ {Asun m=—const)
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Ae0 0aCaK, yiaaH Farapuac waccand MOLLMA HYKTA XapaxaTaHuiT

AN EHlumn TeuraamacH (Heioton TenTAaMacH) keanf wwiamy,

é!mip -ﬁ >0 6faca, uyxranmur maccacu opruf Gopaan (asppava-

- A8p K¥iwuaaan), %’.‘{u ﬁ?.nca, HYKTAHHHT MAcCACH KaMafub

- Bopain (sappayanap ampaaans).
; Memoepesnii renrramacHaan TamKe KYSAQPHHEE TeOMeTpHE
- AWFHHAACH HOATE TP OYATAHIA XaM ¥arapynuan MaCCaAH nyxTa
- TELMGHAW OMAIN X@PAKAT KHAHIIH MYMRMHAMCH K§pumnG Typub-
An. Xaxugataa F =0 6faca, (17.23) nag gyfumars xocsa Gfnanu:
—

| v 25

m—= W

d R

Vsrapmac sa farapysuan Macesam WHCMABP—MOLANE HYKTa-
A80  RBPEKATAAPHHHUT OHP-OHDHADH NPHHUMNNAA  (apKiausmNEN
KypeaTnl yuyw Gup wncod weatpamud. PaxeTanunr Tawks xyu-
Adp  TARCHPH OF marad nefiTASTH  Xapakatwew oaahank. CEWM
MARCYAOTABDHHUHE PAKETA COMJOCHEAH AKPIANG unKabTradiaru
TE3AHCH woara Tenr Ofacun. Bymaa kisraavac cueTemanmaru Ky=-
| SATYBYArA EHAW MAXCYAOTIADH CONAOAAN AKPAATAH HOALA KOAHG
‘HeTAETTanNex w¥pumamn. (17.22) ra K¥pa Gy xoans
du | —+dm (o] -
= = B, Tnﬁ éxp mv = const
GYaann. ©apas Kmasfank, (=0 na m—m, v —o 6
}I’ xadﬂa (il (1] ?ﬂl:HH.

- g o

s T My
MY =M, EKH U= —1,
m

Xocua Oyaane, Kipamuskn, Egwarvaunr capdaaskbmm xwmc

€k Gowxa cadabaapra kipa pakeramunr uafgcu xnuanﬁﬁ Ciﬁ;::r:
YUHHE TEINHIH OWHG Gopafs pa aKCHHYE, PAKETAHAHT MACCACH
L OWHG Gopca, YHHHC TE3AMrH  kaMmaiub Gopaan. Pakerara warra
| TE3NNKABD GepHIl YUYH yEM w§n Sockiuan wnauG scasann. Pa-
- KETAHNUr Xap OMp GOCKHu# §3uAArH ERHAPH TamowM OUAra asTo-
MATH) PARHWIAS paweTajan @ampatan. Byuaal ampam HATHCE-
CHAa pEKeTA AHA KYWEMYa TeANHK osaxu.

E_E- § Mexanuk CHCTeMa maccanap MapKazmERNT
XAPAKATH XaKHaa TeopeMa

Mexanuk cucrema xapaiar MHEAODHHE CHCTEMA Maccanap map-
—

i —
.ICSBII:FIHH!‘ TEIAHrH opKaan K= Mv. T.nrauk 6
uywkin 946, Bymn (17.16) ra k¥aian; s e

d “h <
E{.‘ﬂ"ﬂc; =K.

ot
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d‘; -
Byula Iﬂ = @, — MACCA MAPKAIMHWHT Te3NaHALn KA HARTHHH

FHTHGOPra OACAK,
Mw, =R (17.24)

xocna G¥aaam. (17.24) mynocabar cuemena MACCERTY WO~
apnNKE XAPAKAMY Xaxudazi meopeNant ndoasaanan, (17.24)
WA MOAMA HYKTE LHHAVMKACHHHWT SCOCii Tenraavace GnAaH
TaKKOCAAS, MACCANAD MAPKABHHHHT XAPAKATH XAKHAETH TeOpeNMa-
Hu KyRngaraiad FEH MYMKHRC CICMe MANEHE  MACCT AP M PR
3 Maccall CHCMEM3  MOccacuia MEn: e cuimeéMa HyKmasg-
puze KPRUAZAH MAMKENR EyiAapHuntE Mo aeRmapn mascEpUdae
woddu  Kyxma xalu Xapaxomda G9aadu. Cwerema waccaisp

MAPKAAMHMHT PAARYC-EEKTOPHRN ?{_. Gunal Gearpascax, {17.24)
wdioaa

Mr, = R (17.25)

k§puammaa é3unaan. By sexamnk cremend MaccaAap Maprka-
an xapaxamununz dugdepenyna meuzaanacudnp. {17.25) sex-
TOp TEHTAAMAHH KOOPAUHATA yiaapura npoexnnsaab, CHCTEME
MACCANEp MADEAIN xap&unnuuur CEaAnaEp TEHTAAMANBDHER XO0CHA
KHAHIL MYMERH

Mie=RE, Myc=R, Mac— RE. (17.26)

Bysaa Xc, Yo, 2¢ — MACCAAAD MADKAIHHMNC koppiHuaTanapH, Ry
RE, RS sca tamku Xywaap GOl BEKTOPHHHHE KOOPAHHATA K-

NAPUAATH NPOEKIMAIIPHIAD. Arap RE =0 Giaca, (17.25) Tesra-
MATLAH

el —
Mmpe = const

&xu RE=10 xoanna
J“'UL: = Cﬂﬂﬂ.

keant wnkanw, desmow, mawsnu Ky9tapRiKe fiow sexmopu HO -
20 MEHE O0JATAHOE CHCMEMNQ MACCAAGP MADKAIWHURE feaauzi
Vazapuac Ofsacu. LLYHRETACK, MUK KV4AGE fowu BErmopi-
nunz Oupop Ysdazy npoexyuAch Hoa:d MERZ faca, Maccdaap
MAPKA3L MESANZUNUNE WY Jrdaze RPoEKYNACK FIapuac fif.aa=
du. Xycycaw, sagTHHHr GoutsaHELY naitTHAd Maccayap Mapkadi-
HHHC Tesaurm Hoara tesr Gfaca, MaCCanap Mapwasm OAHATAH
KOODAMEATA CHCTEMACHrs Huclaras 3 X0NaTHAW YarapTHpMaiiu.
TAWKH KYIAAPCHI WUKH Kyuaap OHASH THHY XOAATAATH CHCTEME
MACCANEP MAPKAZHWH XapaKaITd genTHpnlb GyAMERAR.

50- macana. Kpnsouun-waryH MEXAHHIMHEHAT KOpnycH dyn-
A8MEHT ACOCHTA GOATHEP BOCHTACHAS OCHPHHTHpRATAS. 0OA wpH-

1
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__-"I'ﬂrl
noA3yH  Maccacd  m = Z ur Aa
Kopnye waccacH = 5 k¥ ne6
0 aud, KOpUYCAKNT nAMeHT BCO-

cars Geprai yuysni HOCHM Kyam
XAMAA XBPANAT BAKTHAR fioaTaap-
rd TVWANHFAY YMyMRHE TOPUIOH=
TAA APpHEALE KYUH BHHKAIHOMH.

Eumm, yniauvent aoCHHIHT
kopuyera KFpoatrad YNy HH TAB= ! -

CHpM —peakuns kyaunin NV Guadn, 1.6-pacu.
Boaraap opkaan kKifearan  yMy-

Wil HOFAAHANI  peakiuA  KYTAAPHHHET TOPHIORTAT Ty3yBHucH-
ni B Guaan  Oearmaaimus. Cweremara Oy Kyddapany J1aliRapn

G,, (,, G, G, Tawgw kyuaap (MOC PARHWAA KPHBOLLHA, [ATYH.
NOAZYH B KODOYCHHHT OFHDAHE KY4AapH) TARCHD 3TALH. Kisran-
Mac O pyxTana KOOPAHRATA COWMHW 0anb, (x, Oy Yiaapau jr=
knsawms Maccaaap MapKaaM XapaxarTHed annkaosud (17.23) Tedr-
JAMANAPHIHT GRPHEYNM REKRTACKIAN QoRasanamMiI:

Mis =R5, Mye=R;. (1
Bynaa
RE< R, R=N-G—0,-G,—G, (2)

OA kpusoumn, AB waTyn mAaccasapuni MOC pasmmia yaap=
HUHT OFHPAIMK MOPKIIaEM (7,, O3 HYKTANAPra, NOI3YH MACCACHHH

B HyKTara, KOpnye smaccacums C, Wygrara gifdmaras feb gapad,

{16.3) dopMynara £Fpa CHCTEMA MACCANAD MAPKAIMHHAT KOOPAH-

(HATAAAPHHY AHHKAZRAMHI

My + mury T At b W
.u'l,—.-ﬂ'l_.-|—.l1'||;-rm‘ {3'
Y 1t Py s
my 4+ Wy
ﬁc}’“ﬂ? (2, Wb (% vs), (g V5)o (2. V) GaAGH MOC paBHWIA

. Ca &, C, wyKTasspanur koopannaTaiapy Geardagnra.
Pacuian dofasiann gylinaarnaapa QuHEAaHMKa

Xy =

s i
ity = ——5;51"?. Figs = CO5 Y, = -%iiﬂ?i hﬂ—z-l'-":ﬁ?.
X;=0, ys=2lcos 3, x,=0, y,= OC, = const,
Byaspun, ¢ =of Ofapwiuun sutatopra oaud, (3) ra Kyauus:
=535 251
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g _[m|+u,1l'slll al e (my, + 3my + 4ol cosw § 4 Je, 00, {4]
' g myt et Ay b my A+ g o) B

{4y nas sakrT G¥fiHua uKkkMHEYE TADTHOAN XOCUHAdaapHH Xucobnaafl-
TTES

yo

o s TRRRN S R eoets o AliS 0o o

RS T oty 2m; + oty + my + m,) (5)
M o=y 4 iy 4y my GfanwkEr Besapad TyTHO, (2) Ba (5)
v (1) ra gxfamna:
(i, + ma)le'sinwl = R,
(6)

__{my + 3y +—2H:lﬁu'mi“" = N-G,—G,—G,- G,

G =mg wn 3eTROOpra oaul, Gepuarawsaprn (6) ra gyfcax, Ky-
fingars xocua 6faan:

K= 98sin 14/ H, N = (88,2 — 5Z8cus|4/)H.

Kopnycunnr $ysnament cocura Geprau yamysui GOCHM Ryqn
MHKEZOD mHxaTaaH N ra, Goarnapasrn ymysmi ropuaouTan a§pH-
KNI Kyul R ra TeHr, yaapHuar AVHAAHWAADH 34, MOC paBHI-

—

aAg N ma R ra gapama-gapumu Afuaarau.

B3-8. Moanuli HyKT4 BA MEXAHHK CHCTEMA Xapakar
MHKIOPHHHHE MOMEHTH

Teanurn 0, MACCACH Mt BVArAN MOO@ILE AVEME XAPIKARL K=
dopurnnz Gupop O Ayxmaza Kuclamarn MOMERME (KUKCMUK NO=
Menniie) ned,

- —+ s
log=rxmy - {17.27)
BEKTOP K¥nafitMa OuadH SHHHASHYBYM [, BEKTOPra afTuasam,

Bynaa :—xnpaunmaru HYKTaHr O HyK1a GUasH TYTaTHPYBER
dextop (17.7-pacu). O AYKTOO4H TESAHK BEKTOPH AYHEARMLMEL

o
TYWHPHATAH TEPNEHAHKYARPHHHT Y3YHAMTHEN A jecak, [, Bek-
TOPHHHT MOAYAH

lp =r -musina= muk

topuyaa Guaan anEg aHann, |, BER-

TOp r B2 mo ra nepnesinkyaap ng-
pajaran OFand, veuar smycGar YuH-

el
JAdH KaparaHma r  REKTOPHEHNT WD
ra xapal sur wEnumk GvpuasksEa afl-
AAHIBILK COAT CTPEAKACH XAPaHATHTE
TECRAPH KFpHHHIIN KepPaK,

LT T-patu.

i
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Bup Mf HYKTACHENHT TE3INTHTHHT ;:, LY HY K=

am Mnxdopunnt: $xxa Huclamawn -
a xapaxgm Muxdopusun: Gepuizan yidaii
MOMERMEKNME MAIKVE VG APOeK I RCUSE

o a&ﬂ.? .&;ﬁ apacumarn Gypuakuu § Guaan  Gearuaa-
mﬂ. xapﬂmrpuﬂmimr YKKa AHCOATAH MOMEHTR:

= R () = { jeus .
Moazifl HYKTa FApaKaT MHKIOPHUWAT FRKA HHCOATAH MOMEHTHHN

XHCOOAAWAR EC YRKA HHCOATAH MOMEHTHHE XMCOOA3l KOH-
nacuaan dobAananmel MyMKHE, GyHaa KyY BeKTOpH §pHuia xa-
PAKAT MHKAOPH OAWNBAN.

Ly /HHraeK, XAPIKAT MHKAOPHHUHT ¥HKA HMCGATAH MOMEHTH=
M anAANTHIC YCYALd 3AM AHHKAAW MyMguE, Macanas, HyKTa
KOOPAHRATANAPHAN X, ¥, 2, TEIAHCHHHHE KOOPAMHATA faapuaarn
NPOEKINAAADANR T, ¥, T. J€CaK, KYAHOArH TeRraAHK Fpuuau
GFaain:

I, = m(xo, — yu,).

Maccanapn i, Wy, ..., M, TEIIMKIAPH 2Ca MOC PaBHILA
= —
Ty, Tuy oo« o Ty OVATEN HYKTIAZPARH MOOpAT MEXAHHK CHCTEMA-

Wit 012fHK, O — Oupop Gearwaanran wykTa Ofacmn. Cucmesa
Xapaxdam sugdopawkin: O nyxmaza sucbamad 00 MOMEHI

g
(Exun xunemux wowenme) L, deb, cucmema HYLmarapr xopas- |

K MENDOpRapisiRE wy RyKMaza HuCOaMan NoMERMAQPHHENE

ReoMempar UFUHINCHRT ademe aadu, AhLHY
— e — A B =i
N f
=% (mu) = S: ryra o
Lg i ,gl: i i ] il L]

(17.28)

"-ﬂf.l"ﬂ.m r; dunas cucrema M, wygTacHHuHP ) mapxasra HHEﬁETﬂHj
PEAMYVC-BERTOPH CeAraTanran.

WyrHaries, CHCTEMAHHHT YKKA HucOaTan
KHIETHE MOMEHTH TYUYHYSCHHH WKHPHTHLUL
MY MK

i

— n —
Ly=npl,= E m(m,u,). (17.29)
=1
Mexauuk encrema giasraiuac Vi aTpo-
Prad m Oypuak Teaawx Owaay BAaAHYBYH

KarinK wecwaas nGopar 6¥acun(17.8- pacm).
By WHCMHHET  Aflrannm  YKHra  WHCOATAH
KHHETHK MOMENTHHH auugaafuus. HHcm xap

Tanan adasnwin  §rucaqe G¥aran  macodani 17.8-pacm.
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& Guasw Gearmnafisna, Hncw xap CHP WYKTACHHAHT TE3AMK PEKs
TOPK alinanmin  Yyure MEPNEHARKYAADP TeRHCAHKIA ETHIUH RE
U = R GFAnwn Guara aén. Buuobapun, (17.29, qopuyvasra Kypa:

& e :
L, "'z m(m,v;) = }- mo, - fy = l i i,
Do B=1 ]

A
byHaa 2 mt = J, Gfawumun xncobra oacax,
=]

Ly=1J,-u (17.30)

xocun 6fnanw, Wynaat kuanb, yVzrarmac fx ampogada adhaa-
Hyadis MUCHMRINE QBAQREL YEU20 RUCOIMAR KUKECTUK MOMEN L
YRuR? HASKEVE PKNQ Huclieman usepgua Mowemu  Olagy fdyp-
AR NeIARukuKe xVnagmaaciza mens.,

Monanh Hysra €KH CHCTEMAHMHT EHHETHK MOMERTH Kr-M O
A8 Fauawagm,

B4 E CHCTEMA EHHETHK MOMENTHHHHT yaraprion
XaKnia TEOpema

Teopema, Mexanus cucmemanune Gupop Rysmaza Kucbamarn
KuHEMUK MONERMdan Saxm OPRuMa osnkzan Oupumen map-
Mulag Koculd cuckenara mascup WILZYSU  marge £edaap .
HuHE WY MapraIea wecOaman 00 MOMERMIUZA MeHz, SbHM

ﬂ'—ﬂ e

— =My,

Hebor. Cucrema xapakati Audipepenunan resraansnapy (17.4)

HHHP 4an  Ba §ur TOMOHAAPMHW 7, PAARYC-BERTOPra BeKTOpHAA
k¥ naitrapauns,

TR T
ok, T:: = RE A F K Pl (f =12, .01,
BY TEHrA3MaA3p cHCTeMACHHH Xoaral kiwamus:

r"‘| - il = - E =% -
X rixm 2 o 3 OFEE Y E (17.31)
i da = ima]

(17.31) TesaraukuEEC wan TOMC Hruy HYRHAArHYE €300 MYMKHH;
i -
d¥r,

L — L
by, 1 dey = ok
PR i I_Et TPy == g 7 xXmm).  (17.32)

dmmi
Xawukatam,
‘-l d = - E‘ -8 A = e
- {n X muoy) = )Z L, 4 E rowom, i—’F-

L]
1 .t Ry ‘
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. u:nr pexTop E¥nafitmacn woara
A - —

= 3 0 HXmo = 0.
A1

epetuuan  Gundn  AHFHELR TP
AUFHHD BTHODPra 0ANG KYHduiarnsm

ilo

o P - -
. P M = ——

Tjﬂlw b e - A O
A 2’ rxFi = Mg
e b

o ; - r A i ﬁ m-
H Ky r O smapkasra mncbatad Gow MOMCHTHIAN H
g mem _E-WWamr xoccaaspura Kfpa
.a-. ..-- - & .
2 F"-}C:?‘: = .'H':j = 1.
:-'

 Hanoxens. (17.81) wposaann

b o _ e (17 33)
. Fiid

R A

65246, Teopesanynr neGorn weant wngama. (17.33) #n woopau-
g"‘ §gaapura npoeiuiaab,

-~y

dhe _ ye Lo _ gyt e g (17.39)
dr di ar

PAAMAAAPHE XOCHA wiamm Mmywind. Hesax, mexeaun cucite=

WKz GIROOP VKKG HucOamax KUHEMUK MOMEHMLIAH SAKm
. GyAuea paumzad OUPHHNE mapmifin  XOCKAG cucmeMaia mad-
 Gitp xuayews mauwkn KYLIGPHERZ Wy JRKQ HRCOaman Gous so-
| MeNMEZQ MENE.

Asoxuna ommsras mofnmd mwyxta yuys (17.33) sa (17.39)
TeHrAdMaadp, MOC PapAAa
Yo P (17.39)
£, di at i in

fpnevmaa &sunain. Bywaa ;p{}'h]. m (F}, J'l‘l,f?]. m.(F) Ou-
MOC PARHUIAA MOAMMA HYKTAra TABLHP KMAYsdd KY4Ladp TEHT

61
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TaLCHp sTymuMCHERNT O Mapkasra, X Wz ¥Knepra wucOaran
MOMEHTAapH Gearwasnran,

Xycyeull xoana, arap ramgu KYSI8pRHHT DUPOpP MyKTara &xw

jhggﬂ HUCOATAN GOWw  MOMENTASpH HOAra Tewr, wmu Mf =0,
Mz =0 6yaca, (17.33) 2a (17.34) naw Kyfnaern xeand gugggp:

Lo = cotist (17.37)

f..' = consi. (.IT-EEJ

MUKOOPIE MOMENM Lt M2 CaKAanitm Koxynuwn wipoiaagiian: arap
MNEXQHUK cHcmesnia Maveup KUAYSL  mauiy EVYiapRiINz Bi-
POp H¥gmaza (Vune) sucbameas 00w MOMERMY HOt2q menz Ga-
€Q, CHCMENARUNE WY Wapraasd (Y5%@) muclaman xunemup
MOMeHmn Vizapwac GY.aacy,

Hz20x, Gna cucremanunr 0 KVaraamac mapkasra HHCBATAN KM=
HETHIL MOMBHTHHIHT YarapHwe xagwascy Teopemann (17.33) op-
Myaa Guagu wopasanux. Arsp cuctemaunar 0 M2pKasra Hucta-
TAH KUHETUK MOMENTH FpuMra Yamuunr C MACCH  MADKA3HrE HHC-
Gatan nnctud JAPAKATHAZIH KHHETHK MOMEHTHHNEL YarapHmnun
Xucobaacak, 6y xoaua ¥am (17.33) KV PHHEW T8

—
— = ME

dt (17.33 a)

MVIOCABAT X0CHA G6Y.miunnu kFpHU  MyMEaN. Bnnodapin, ence
TeMRNHAT aGCoN0T XapaKkariar: KMHETHK MOMeNTHHUET Jarapumiy
Grann yuuue MHCCAE D MADKASHFE HHCORTAM HuCOA XdpaKaTaaa-

TH KHHETHE MOMENTHRHEE Varapuw® OHD Xia K¥pEHEM A upo-
Aaraigan. X e e

85-8 Moaawn HYKTAHHUHr Mapkasnl kyw TALCHPHAATH
Xapaxarn. I03asap Kowyum.
bBuns dopmysace

Tavcup =Hanrn JoHMD GmTTa
Kfaraamac wygranas frysun Ky4-
T8 MAPKAUE Kye reBgaann, Gy
HYKTa 5C8 OjaTAa XVE mapkasg
el WpHTHIAIN.

Moaaw#h  mysTaunsr MADKA3RH
KY'" TaBCHpPHAArH XapakaTu (pagar
GHTTa TewdcaHka CORHp 6Yaagm,
Xawuxaran, Gy X048 MoLLna HYK-
Tanuur O Ky16ra aucBaraw paamu-

Ye-BEKTOpPH r Guaan F EYyd Beg-

-y

L7, %-pacu,

262
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ap 690 (17.9-pacw), 7 % F k¥naditua
35) nan ip = const &k
ns (17.39)

18 — .
i nafiTManMiar Koanacura x¥par ma v©
: - —_
ROHMO (3 MT BEKTOPrA Nepnedan-
Q) Aan wypamuskn, Gy k¥nalrma ¥3-
Gunofiapuy, VEra nepneiiusysnp 69a-
A0 ﬁﬁmnrma Koaain. By TekuchHkns
T BeNTO -!H. AW, SLHW HYKTANHHT Xapakatu Gaxar
g -;'mwgyﬁ%ﬁ:;u TYTAWTHPYBYH PANRYC-BEKTOP-
mﬁpm'r \TH DEBOMHAA NHICAW 03ACH BAKTIA APORGP-
mz:unu'. Jarapain. XAagHKATAH, CEKTOPHAA TEIAUKHH W]O-

sr_ (1.18) Gopsyaa

ds )
ﬂ;-ﬂfii = ) (rxv

~ mH swTadopra oncax, (17.39) nan

k: T3 mu = Imv, = const (17.40)
 XoCH Gynamn-
; (17.40) naw: 1_:-:== const Exu
= €| = |const |; At
o] = |Z| =|€] =|canstl; (17.41)

- TH-
KasH Giaaad XApAKATAArH HYETIHH TYTAW
ig:gfﬂ[}l'll'l HIF HYKTA XADOKATH J8BOMHAL 4HITAH

. Oxupra mynotabarin HATETPAAAAW NATUXACHAA

o] =3 =Ct + 4,

Keaus wm;a.in. Hemaw, xye saprain Ouean Xopoxamdaic HyVg-

ML dasouda
VIR ML Vi PAdiEVe-8eRMOPRINE  Xapaxam _
mammmm mﬁfuﬂfa APOROPYUORD.A  pasumda Yarapap 3kan;

Oy xocca w3aiap korywu el OPHTHAZILH.
~ (1.15) dopmyaara Gunoaw
1.- l r!ﬂ

I —
B o = E-r’u = s %

: mmr: Gynia r, §—nyiguunr Ky10 koopgmuataaspu. (17.41)
 HE swTubopra oacaw,

re g = ¢ = const (17.42)
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Ofaaan. By tenraamara osaiap uEmezpaan  aefwnanu. WQsangp
BUTCTPAARAGE QOMAaI2HNG HYKTa TPAEKTOpPHACHHH yHra TALLHD
KMAYENH Mapkasndt Kyy Oundn Goragiauras Andhepenitngn Tenr-
Muann Tyamwan k¥ paiaas, Kyro Hnagnunammpuuuur goty O
cudatuia kyy mapkasuen oaafank. (17.9- pacw). Maprasun gyu
EKH RAPEKATLATH HYKTANEH Wyu MAPKAIN TOMOH, Eku () MEpEaG-
AdH XEPAKATAOCH HYRTa 10MOH AYHAATEn GFAHUIN MYMKHR.

Hykra xapakarununr mo = F scocuht tearasmacumu (1.32) wy

ABIAPAR TYTHO ¥3ap0 nepnenmuxyasp Gyaras ;‘;, ;n AV AT
ABPra mpoexilusman isua: :
a(rs 4 2rg) = 0. (17.44)

“H::“ir:y;HGTu;apuamau ;-.I'mra KapaG A¥maarawna (17.43) renraa-
I TOMOHHAE MyCOAT Hopa, ke Xoana Mawdul wimo-
pa onmMaaw, (17 42) tenraaumans k . ¥

iy C
e (17.45)
K¥puuaag éand,
! :
o (17.46)
Yarapysan wupurcak,
e e d 1 du
al dp n:t::d? r ﬂﬁ{?)h_"_'
BA
d';; i ydry o fdry dy L e
P R g | e J ot (e et SRS . Dol LU OB ™. i
af dhar) nflf(d.i‘]d! s L o (17.47)y

Xocua OVaanm. (17.43) ma (17.47) Hiporarapin ([7.43) renraaua-
ra Kyamus xaman (17.46) au suTnOopra oaus,
v

ni HI(E; +u: = 4 F (17.48)
K¥phunwra kearupasuns (17.48) ra Suns diopuyaacn gefiwaanu.
By tenraama depuaran MApKAIHA kY4 opxann ymby kyu TaBCH-

PHASTH XADAKATHHHT TPBEK TOPHACHHR BA BKCHIND, Bepraran Tpa-
EKTOPRA Opkaan ywly KYYHI BHAKAAIN HMKORHETHRN Gepann.

BB-§ Maremarux TeOpaurnauuur KnamK TeDpaHHIAE pH

Monnui mynta RAPAKAT MHKAOPH MOMEHTHHHHE VAFBpHUIH ¥8-
KUAACH TeOpeMANN k¥anal, yayuaurn § Gfaran, BHp yun ropHs
AOHTAN K¥araawmac O ¥KKa ﬁupHHTupH.m-nH. HEKHNYH  YYHTE m
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i L o F M el
[ 21 . .

MORAHA HYKTZ Kof- 2

EMATHK TEOPAHTHYH HHE

TERHCANKLIATH XEPSKATH - \

atmHp  kPpul  unKaMB3 P ¢
). A

APARFHHE B3 MyXWT Kap. °7 B\ N\

quHH Xucofra 0aManinus. b

A Gomuds Kyaraamac O .

oanG, XY PKAapunu
Eypeartnaranies A¥naarn- oo 7 -
MaATHHE BEPTHKA TEKHC- s
Kdpakarasprany  yayd, Oy [+ :
i Guann Ox yK - Opacis
Gypuakuiur §arapmui Gu-
'K anuKaanaan. By dype
Mycdar OPTTHPMACH CH-
Oz YIUKT YUNLAH Kapa-
CHYKTa COBT CTPEAKACH XAPAKATHra TECKopwm Hynaauiga
HAd  oarayw  OpTTHpMack  KaGya guanwage, ManTiHk-
BO3aHAT XoaaT (p = 0) masd OGupop 3 = ¢, x0naTra
, YHTA HYKTA XAPAKATH TPACKTOPHACHTA YpHuMA OffHwa

|

17, 1l-pacw,

— =
H 7=, GOWAINFAT Tea Iy OEpHATEHLA ¥ Kanial xapa-
Wi aunKAIAMH3  TeBpanruy Xapexatra BepTHKAA pa-

nacTra i faaaran EGFHPHHI{ Kydd B2 HNAarH 1 pedsumHa
UH TABLCHP ITaAN.
(17.36) ra Guunoan,

& —m () m (T ()

W MyMenn, Tedpanruu xspaxart augiopuuusr Oz Fxxa
H MOMESHTH KYANIATH TOUMIHK OHJABH SHMKAZHARH:

[, =mol = mui® = mlts,
r TALCHp unsnen Oz Fxum Kecud frrand yuyn m*{ﬁn =
g{_ﬁ} = —Flsing, ¥ xonna (2) wpona KyAuwaarsya e3m-

T Er—— sing.

P=mg 3caianrinn 3%rGopra 0aus, TEHTAINSHHHT HKKE-
MOHHEW mf* ra G¥awm s Gapua Xa4A8DHH  TEHFAHKHHHE
OHETE TTKO3NW wATHHMACHAA HYRURACH Tenraama X0CHA

# 4 £ sing =0 (17.49)

) mameiamux wasmuanr  Xapacamungiz oufdepenyuat
cacusie wpoiaaainn By TH3INsAn  Oyamaran anddepen-
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LUKEEN Tedrfavwainp, Arap MEATHHEUHED KHYHE Tebpannwaapung
TeKwipaduran 6faca, sing =g neS oawm MyukuH. By xoans
TEHr Aasa

o+Le=0 (17.50)
KVpHaRWITa xeaaaw. (17.50) GHP MUHCAM, WKKWHYN TAPTHGAW 4R-
3UKAM AudPepenunan Tedrsama GYAHG, ¥ MATEMATHK MASTHWK

KUK TeCPaHUnIBDHEY Takpuian  whoaasaf i, 14.11) ra &
(17.50) Tenraamannnr yuyuuit esmwn y } 4

o= hun(/F 04

Kypuanwag Gfaann. Sarapuse A—wsaremarie MAATHHIC KHYHK
Eeﬁaﬂunm.uaphnuur ;unau‘rymcn. ¢ — bournanrsy  dhaza. (14.10)
Opuyaara acocau A sa o GQIAAHEHY WWEPTAAD OpKAAM Hig-
FHia HfojaraHauu; R

Am Vobt 2, tga = Vel

Lysnaf kuanl marematux TeGPAHTHYHHHT KHYNK TeGPAHKIL-
A3pH Spknn Te0panMa Xapawkaraan wGOpar G¥anG, ¥y

- Vr?5+§ sin( /& i’+arclg{:f l”g_:'))

Tenraava Guaan whonaranamy,

(14.12) ra acocan, matemati veSpamcuummir guame Tebpa-
BHIDASpH Xaspu xydAuAarewa Gfaagu:

Tu=2= Y/ L.

51-macaxa. Yfanavaisuran wnnune Gup yurra m, = % Mac-

(17.51)

caan A K ocHAran GFInG, HKk YUH MACCACH M, = m, paLHy =
Cit © GUAren GHP #MHCIH UHINHADIAN hGopat 8
ﬁ.gm-rica BUPHKTHD®ArEE (17.11- pacm|. 8 6j0Kxa
Kyiuaran M Jarapwac wmouewr TARCHPHAS A oy
10K0puHra KYTapuaaan, Honuer maccacuun pa Gaox
Vxuaaru MIUKARAHHWIapHE  9bTHOOPra oamaf,
GAOKHUHT Gypusk Teasadnun AHHKAAHCHH,

Eunw. Baoksusr afiaanmm YKy Ox §y aed
0auG, CHCTEMAHWHE twy TKKA HHCOATAH KHHETHE
MOMEBHTHEHHC Varapuion Xasuparu TeOpEeMagan
toigasauamna, (17.34) ra K¥pa:

di,
dr

= M5 (1)

17.11-pae,
206
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e M uouent, A WRUKHE oFUpInK Kyun O, = mg =
ORHHET OFHPAHK Kysn Oy = m,g = Mg Tatcup 3tean.
ara k¥fvaran O mapunpan  GOFJaHiW PEAKUMA KYYHHH

gagn Gearnaaimns. By tawkn xyuaspumne Ox §xga wwc-
GO MOMEHTHHH XHCOGAAAMHI:

ME =M~ Gy = ?M;m 4 (2)
cucreManir O ¥KKa muclatan KHHETHE  MOMEHTHHH iH-
MH3, Alaanuma xapaxataark Gaokunar GYPYAK TEIAHTHHE

PHAAMA XAPAKATHATH A OKHMNT TeIAHTHHA © GHAZN Gode
HE. ¥ Xoaaa

Le=Li,+Lyy=mu-r+ Sy,
MIAEKLE U= w-r, .fﬁ.-=fl:- myr® GYammuun yuTuGopra ome
¥ Eyfinaarn KYpumnwra Kexanu:

L, = '-:—-r’m-l--:E mriw = mri,

H TEHTAHKAZH BAKT GYfRua X0CHAE xmcobaafiuma:

dl, s
— = — i e
= mr? 5 = mre (3)
a (3) wdonanspun (1) ra giaums:
mris = zi“-‘m“gr_
2

TeHraaManan GAOKUMAr Gypuar TesAanumy ANHKIEHALM:
= M=mgr

D2 -

87- §. Kyunnur wimm, Kysear

EXAHMKANA MKKK  XHA Fad04 wmasmyAd G656, GupuHuHcH
M HyKTa CicH MEXAHHK CHCTEMEHHIT MEXOHHE Xapakarti ya-
it Hponaaafie, By §nsos katopHra XBpAKaT Mekmopu, xa-
MUKACPH MOMENTH, KWHETHK 3HEPrHA KAOH KATTAAMKIAPHH
THI sysmsan. FIkeunum xua Va9ce 302 §38p0 Mexannx Tab-
i hofaneinn. By §A40B MYMAACHTA KYY, Kyd MOMEHTH,
HMIYALCH, KYSHHHT ALWIH BA XOK330A3PHH KHPHTHID MYMKHH.
Hikkw XA Yayos Gup-Oupu OHAZH MABLAYM myHOCABarisp op-
i Goraanran. Macaaan, moaani HYKTE RAPAWAT MUKLOPHHHHE
BPHILA YR TABCHD KMAVEBUH KYUHHEC HMOyakcH  Opaag ya-
MG, xapakay MukaopH varapmuuaner §aqosn 6vaaan. Bysna
KATHWHr (popMacH Farapuafan —Mexanuk  Xapakar G0 Kaya
(HARN xapakatry alnaiaan (xapaxar MHEAOPH OwWwaLH €xit wa=

w7
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| oMARAn). Mexanur sapasatawur Varapumuan
¥Aapawar OGup Typaan Gowsa 1ypra  afiae-
HHIH XaM MYMKRIL  MEXANAK  X@pasaTiHHr
YAuOmH GFACAH KHHETHK JHEPrUs  YIrapHuiH
OHAGH MeXat#k Xapawar COWKA TYPldiH Xa-
PAKETTa, KHHETHK 3SHEPrHa 3¢ Gowka Typ-
RATH SHEPrUATE SRAZHK WH Mymkus, Macaaan,
KAPUIHAHKE KYPCATYBYH MYXHTIAA X&Apaxataa-
HYBYH MBCMIUHHT  XAPaKaT NaBOMHIA Telau-
', NHDOBAPA HATHMANA KHHETHK SHEPrHACH
xam wamafinG Gopany. KuHeTHY SHEPrHA HaH-
Haauk Kemaind Gopca, Hwkasannw  Tydadhs
AH COAMD OYATAH  HCCHKAWK SHEDIHACH  WynsaAme omub Go-
paan. Kypauuagn, Oy epra Mexailmg xapakar Yarapaf. xapa-
KATHWHF QUIIKE TYPHrd—HCCHKANK Guadn  XapakTepaauyBun du-
BHK xapakarra afawan. By xoana KyunHHr HIIW xapaxar yara-
PHIIHHHET §AN0BH OFARG XUSMAT KWAZQH, ALHW MEXABHK Xapas
KaTHHHT BOUWKE 6P Wakddarn XapaKsTra aRABHHITHHANT MEKIO-
PHit FAYOBH CWEATHAA M TYIIYATACHHR KHPHTHIL MYMEHH.

D Bureacc Faununr Tafnat AMATEKTHKACH® BCAPHIE MEXE-
HHIE XADAKA|HHHE Wikl YAUDBH XAKHAA (PHED OPHTHE. MYyMALLAH,
Ml Xakuza Arap uEXARNK XEPAKAT Iy Huaks A¥koauaca, arap
Y AUPERATHHHE GHpon-Onp GomKa GOPMECHTE BANBHMECE, XBu Ka-
::-: BA Xeu Kaepas y WIDHH KeATHPHO uHKApMAAAN® ned Kipear-

00,

Mexannk xapasatumur mexansni GYamaran xapakaira afnaHH-
MH EKH, AKCHETA, MEXAHWK OFAMArAN XAPAKATHMHT MEXAHMK Xa-
pakarra  afJanmwn  mMawvAyMm #¥a opaawiwas cognp GUand, Gy
HAPAEH TABCHD KMAYBYH Kyurapra Gopank.

17.22- pacu.

ke e
Hxrupuil £ Kyunuur GHpop wekAM OpasixIars HUTHHI AHHK-
AAIIAA KYSHUHT SAeMEHTAp Wk TymynsacHasn Qolasainanus.

M woammh wykra F eyq TantHpuaa dr INEMEHTAD HOKTOPTA
Tear Kiqum oacud (17,12- pacwm), F Kys Guain dr K¥aHW BEK=

TOOMHKHT CKAAAD Kynadtsach F . EYLRERE d}'#ﬁumdazu FALMEN-
map s Aeinasan. Kyusuer saesewtap smwany A Guaan Gea-
runacak, Taupuira Guuoan,

dA = F . dr (17.52)

F 88 dr sextopasp opacwaars Gypusknm = Gadan fearnaaca,
(17.52) sn KyDHASTH RYPHAMIIAA E3Mu1 MyMKeH:

dA = F - drcose (17.53)
dr = dl ae6 oand, (17.53) Bu Kyfuiaruua whoratam sy iz
dA=F.d[.coss. (17.64)

(17.54) aa df Guaan M wysTaRHr Tpaekiopus 6 Aaal 3AeMeH-
TAP Kyimmi Gearwassia,
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ﬁ" BEKTOPAAPIH MOC pasnmna yaadpuuur Iexapr $ina-
npoexuuaagpu F . F,, F, sa dx, dy, dz opysan whona-

a4 = F dx+ Fdy+ F.de (17.55)
Gfaann. (17.55) KYUHHAT 3ASMEHTAD HIUHHH SHATHTHE yCya-
paaamady whpar,

dr = odi Gfanumes nasapaa Tyteak, (17.52) TeHrAHKHH

e dA = F ot = Focosa d¢ (17.56)
OPMYAATA KeATHPHUI MYMKHH.

"_m M xucolaawas wy Opaadxan Gup Heus saeMeR-
GVaakud (i) aapra omparud, Maakyp OpaaHKAACH 3AeMCH-
MILAS PHUHE AMFHIEAKCH KaGH SHRKAGE MY MEHHE:
"
.
A J:f"ll'iu% dﬂg.
- (17 52)—(17.55) whonasapun swTHOapra oaul, oXMpPrH TeHr-
Hit HHTErpan opkaan Kyfugars KVpHEILIAS 30 MYMEHH:
i - LR«
A= | d..al=:l Fodr = A[ Feosadl
(A} (A} (Al

(17.57)

4
A= | (Fax 4 Fdy+Fdz)
Al
M nyxra A xonaraa Gfaras nafitmna £ =0, B xonarra §rram
T £ Ouags Gearnaad, (17.56) ra scocod uewAM OpAARKAATH
thop My AaTHIH
t ¢
A= | Foat = [ (B + Fyo, + o)t
i ul

(17.58)

(17.59)

Hutlas xamM Hdonatam MyssHE,

Bupop ¥4 MMUHHHT BAKT Gupadrn wenia farapumu my Kyi-
gvesantdae npoganaian. Kye KyBsaTHHH Gu1an Gedru-
« TakpHira Gunoan,

W = i‘!-

df

82)—(17.56) ndroaarapan uTHbOpra 0aHb, K{yBeaTHH AHHKNO0D=
M KYANIArH MYHOCABATAZPHN Banm MYMEMH]

(17.60)

-
W = ;—j" =Fr;-F1man.

B1) ra kypa (17.59) njuaa

(17.61)
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! i
A= J Wt (17.62)

K pHHHLEN OJaan.

£ xyu yarapmac OVaran xycycwit xoaza yurnr AB =/ opa-
Migaard nww {(17.57) Gopsyasra Guuoan Kyfudarnda aWHK aHaaH:

A=F - cosa, (17.63)
(17.63) nam w¥paunsku, n-::% ma A0, u-:% nA=0, a=

> :— an A<<0 Gyaaam,

KysSHAHr WM Xa7K3po GHpAHKAAD CHCTEMack {CH) na 1/ =
=1 H-x pa, xyssar sca 1 By =1% -] —t! Cunan §auananm,

"
Arap M smoaawk mykrara Temr Tancup STYBUHCH /3 = E ?',

Pem]
Gfaran (F,, :ﬁ,. sos o Fa) Kywnap cucremacw gifiuaca, menz

e
MARCHD IMYBLANUNL dr FAeMERMAP KIIRWOAU IREMEHNAD WAL
MAQIUKEL IMVGER KYLAGPHIEHZ WY K VSR FAEMERMAp TI-
AP LuFunouckza men: GYNaN, ABAN

M@-E“ﬁh (17.64)

Xaxugatan,
R-dra B+ Bt ...+ Fydr -Fdr + Fudr + .. .+ Bd?
éxcn

R.dr= E. Fdr = gdal‘ﬁ,;.

(17.64) ra Gunoan, Tesr TABCHD STYBUHHHHP 4EKAH OPaTHKAACH
HIIN yuyH KyRuaark popumyaany éaum MY MEKHH] e

ARy = Z AF)= X 4
fm]

fm=]

(17.65)

88-§. Bavan KywrapEMMr Winmsw XHcobram
1. Moaam@ ayxra oFspank EYUHHHHr K. Orapasre G =m
- R . E
Gfaran M monani uykta A(x,, v, 2,) xosaraan (x. v, 2) xo-

xatra jrranuaars G KySHHHN winun xucoGaafiuea (17.13) pacwu)
o=, G =0 1= —ME AGAHMUER 3BT 6 i )
qﬁpuﬂma}h d:l}h;aauauns: ARSI (R

7
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{8}
o 50131 Ally= § (Gaxt Gay +
1A}
Ed
g Lo + Gdz) = — | mgda,
R e

> Bynman Ky#uaarn geasf 4HKanu:
Al =mg(z—2).  (17.66)
|z, — 2| = & Gearnnaw xupnrcak,

mﬂ'ﬁh 3’. }z'l llT.ET}
—mgh, o<z

.l'?//ry ¥
AT

17.13- pacu. ﬂl’:&j=

dopmyna xocua G aann.

(17.67) nan KPpamHasH, OPUpALK KVAHENZ QWH KYKMARIRE
KmOpas GRiaal ymean Ayaura Gorawx  OVaman, dagam
WUHZ OOuLAQRFEY B3 OAUPIE  Raimdazi Koopdunamasd-
puzransg Oprauy eau,
2. Moxash ‘::]yngruap CHCTEMACH OFHPIHK KY41dpHEHHT HIIH.
R L

Tu MOLLHA HYKTANBPDHHIHT OFNDANKAADH MOC pa-

phuiaa G, Gy ... 0, 6faras NexaHnk cacTeMa Gepuacn, Man-
AYMKH OFHPAHE KYWAapH Oy X0ald napanien Kyuaap cucTesmacH-
HH TEWEHA KuAgoH. Mexaswic CucTemasnnr MacCcasap MEpKAaIH
Gomaanrny C, paswATzan xefinury C pasuaTra §rram.a, wy Kyy-

AAP CHCTeMACHANNT HIIHHRE aHRKASAMHI, O, kyunmar (i =1.2,...,1)
Hwy (17.66) ra acocan

A=0p]-2)

azaw. Bynia 2} na z; Guaaw M, WyKTewwHr GOWABHEWT DA Ke-
HHTH BESHATIAPHEA MOC ANMANKATAAAPH GEArHAANTEH.
~ Arnp cucTeuaminr Gapyd HYKTEJADH OFHDAMK KyuA8pHANND
YPCATHAran opaauxnarn wwuen A ned GeArnaumcak, =

A=F A4 =30EH-)=Y04-Y Gz
=] v sl fal

GCHHH 3Ca =, Necar, MacCa Mapiadl KoDPAHHATATAPHHN AHHEK-
A GOPYYAICHEA 3CDCAH

"

"
Y ai=Gz,, X Gy=0:.
=} o
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/

; f
GYnaan, Synsa G MeXaHuy CHCTEMBMHHC OFHPIHTRARP. ¥ w’.;na
A =Gz, —z.) = Mg(z, —z,) '

Keanb YMKATH. Mexanuk CHCTeMZ Maccasap wapisSinnwr BEpTH-
ke OFAHYA KOOpanHATACHHHHT Yarapuinuan woaransyy [z, Biemt - |

agupmann Hy ne6 Gearwaacar, oxupri GopuyIaEnN
.Iq.- iﬁ' H.‘_'i= j_".:wEHG

Kypitniuina &suw mymius. Bynns maccanap MAPKAIH IOKDPHIEH
RACTra KyraHnAa myc6ar, akc Xoaaa mundmi wiopa oansamn,

. JAACTHRAMK Ky9MHRHT MM, 24803 HEANK KYSHHHET T{Fpu
HHIHKAH AFANard WUHEH HUKIINIER K PUG YrKkanns Koopadug-
T2 OUWM YUYH NPYKUHA AedopyMaunAIaN aras xoiatgarn M HYK-
Tara moc keayaun O ayxrand oans (17.14-pacn), Ox YRHH -
HBATHRAMME. Mawmayukn, sqacTHk e KYSHEHUT ymly YKiard
npoekumnacu F, = — ¢cx Gfaann: Gyuna ¢— upysunanwar Gukup-
ARCH, X=HYKTEHUHT MYBOSAmaT Xosaraan Ox ¥k G¥Rasad yerra
HUKHLIE—NDYREHE AeQOPMAUNRCHAAH HOODAT, DAACTHENHK oy qis
FUHT [YHAAWWOH GHASH HYKTAHUHT Kuuw RYRaAHmN KapaMa-Kap-
Wi Gyaranis 6y KyusnHr & =08 opaARKnary wiw (17.58) ¢op-
MY Ara Kyps KYAWAarHus Tommaaan:

I
A= —fﬂ[mﬂl‘=-—-c1‘.
a-

(17.68)
Arap SAACTHEANK KYUMHMHT AYHAAMWH Suxan HYKTAHHET KF YT
AvHaswwu Bup xua Giaca. (17.65) wponana mycGar mwwopn oau-
HHlH Kepax,

4 Topruwmn xyquunur wmw. Mogoi HYKTAlHHr Ep mapea-
AHA2H py MBCODA Guaad auukaauypqm A HYKTRAdH p; Macodha G-

A2H AHAKABHVENE B nykTara k§amweaa Epankr £ topthm kyun.
HUHT ruins aangaaiuna (17.15- pacw), Hygramuwr AR TPAEKTO-

17.15-pacm.
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mia p Macoda Gunan sHuKAGHYBTH  Onpon M xoaarena aaafi-
i HYKTannAr iy $0A87T08H SARMEHTAD KVUMIIHHE WE0La00BYK

¢
A I — Fdp

Fa
OAR OHARH BHHKAWEDM, Gynaa F—Topremunm tyymunsr MoAy:
. ¥ MOLAHA nygTamunr maccachrd TYEPH NPONOPLHOHAT, HYK-
wnur Ep MapcaaviaH ysokaurM KBAAPATHT TECKApH nponop-

ROHAN, WLHK F:'—AT’-, k — nponcpuuoHal vk ko3(pdUunenTH
: P

H AHHKAAMWNA MOLAKA HyKkTa Ep cupruga O¥arasna (aweu p = R,
ias R—Ep paamyci) TOPTHIMHUI KYTH mYKTAHHHT OFHPAKCK Mg

@ 1enranruaad podnasanuiann. Uysaask guaub, mg = k;—"uqm-

Bian k= pR'pg F=pgi®. % Harumkana:

K- # K
A= —£ s-’?*%#=£ﬁ“mid{-}]=£ﬂ=mg——i—]- (17.69

AOCHT KHAUHraH WQOAafan K pavuskd, TOPTHIIHL KYSHHHEL
i MycOar xam, mangui xam 6yamtn mymkid skan. Arap p>
*po OVaca, awen nygra Ep cupruaan  ysoxaaweca, toprimmm
EYUHHHUT HUH MAaHDHE, p,<py Ofaranga, AsEH HYKTA Ep cHpre-
T8 AKHHASWCE, TOPTHUIHIN KYYHHHHT Wl MycSar Giaanu.

3. Aflranynun mmcMra KYARAraH Kyunusr M. Kiaraisa:
Jz §x atpodiad ARAAHYBUM WUCMUHENT alifasuml FKHAGH A ua-

aia érysun M nygracura F kyu gPiuaran Gfacan. By kyu-
KHCMHHHT  OHPOp uewad Gy puakka
HUHLATH Hilwen xucobaafiuua (17.16-
Mb. M uygransnr TpaexTopuncH afaaHHI
8 NEPNeHOHKYAAD TeKHCAHKAATH alaa-

=3
laaan woopar. £ kydsuar TabmuRl  Koopan-
HATA  fKAspEAACH  TAWKHN  STYBUHIBPHHE
]::ﬂl ‘E'; HeCawx, ﬁ, Ba .!E:, TAMEHRD ITYRYN-
M UVKTAHWHC K§qWwnra nepRenisgy-
HfHaarauH yaym  yaspuuur  HWAapH

5 g
a Teur. BHHOOBPAN, & KyUuMET W g
eOaam §pHKTA Fx HiHT FWHHY XHCOGAAW 17,16 pacs.

s
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wkndon. M wykrasner 4l = Ade saementap KVuMwWASrH ﬁ
HHHI SaemenTsp HmA (17.54) ra xfpa wyfhugaraya 6naou;

dA=Fdl =F, - hdg.

By renramiaa F -h warramix F KyuwHnr Oz yxxa wucGatad mo-
MEHTHEH ndonanaiam:

m(F)=F.-h

Bunofiapun,

dA = m () - dy, (17.70)

ABHH, KisFaanac Yy ampodida afaanyeds wucsza xVinazan
Kysnunz dcncarunz de saesenmap OYpiaxca  afaanueadazi
FACHENTMIAP WL MAIXKVY KVSHUHE @deanisi VNEIQ HochHomaw

MOMEHMU GUAOK ACMERMap alaarum OYpuaRuEn2 K naimma-
CHZE MEHZ,

F KYSHHHT MHCM yeran ¢ Oypyakia afaaerangars awn (17.70)
HH HHTErpaAaall GHIaH ANl ansgu;

#

A= | m(F)-ds, (17.71)
Y=

Gynaa $, BAa ¢ WUCMHNHr GOWAAHFHY BA OXHMPru nafttoark Xoaa-

THHW gunKaosay  Gypuakaapaup. Arap m(F)=const Gfaca,
(17.71) zan

AF) (e — %) (17.72)

Eeanl 4HKAAH,
6. CHCTeMAE HIKH KVYMAPHHHHT HILH, CucTeManndr HKKH HX-

THépu A pa B H}’HTHJTHPI!I‘&R pa Fa Wakn KY4aap TancHp

sTchu (17.17- pacm). Mawayuin, o By HKKH KyuHHHD
CHCTEMAHMET GHPOP KFYHIIHIATH INEMEHTIP HWAAPA RHFHELACH
(17.56) ra acocan KyfHAArHYE aHHKIAHALK:

N dA' = FiGsdt | Floptt =

—Fh{va —va)dL.

i = = —
Pacmaan ry= ry,+AR; A pexrop
& AYHAAHIIHEH E[. Gupank  BEKTOD

=1 — -
GHABM aHHKAACAK, rg = rat+-AB a,

17-17-paca, Hioaara sra Gyaaumus. ¥ xoapa:

s
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drg dry  diABy = ﬁ
E—-dl-l_ = a,+ AB T

Zdn' = F5 - (R0, 4+ A8 L) - at (17.73)
gocn 6¥nanm. @, Gupauk HEﬂﬂp.ﬁ?ﬂraHH yuyu i—‘:"‘ BEKTOp a,

' GruobapuH, F-?g ra nepnesnnkyasp 6fasnn. Iynunr yuys
Fi. “"T =0,

'.-4- suuﬁﬂpra oauG, (17.73) nanm gyAnuiare QOpMy aEH XOCHA

zdaf=Fg.d|‘_AB}. (17.74)
- (17.74) naw gk¥pamuske, XAPAKAT BAKTHAA cuctemanuar A ma
3 HYKTANSPH OpacHisrn macoda Yargpysus OVaca, WUKH KywAap
[AapHHHHT ARFHHANCH wOoanaH dapkan, AL wacoda Yarapuac
Warania (Gyugait cucreMa farapuac cucTema nefEAaan) HIKW
fyNN2D WILAAPHEMAT AHFUHAHCH Noara Tenr 6iaagu.

89=-§. Hxtufpull Kyuiap CHCTEMACHHMAD HIIH

B]JHH.H KATTHE muCMBERr M., My, ..., M, wyKraaapura moc

F KYYAap cHCTemacH KyAmaran GYJACHR
. by x:.rq.napﬂuur ;

Kpop |f; f] wBagr opannFuaa-
W uAapHNHHT  AHPRHAMCHHE
ioGaanmuz. (17.59) dopmy-

Fa acocak F; KyuHHHT HWE
M AHM KA MEI:

[ e ey
dql—irF""a!"d:'

oy Gunan M; Hygraauur
A Gearunanran. Kyr6
MWUCMHHAT WHePLHA
O HYKTAHN OACdK, 3p-

17.18-pacm.
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KHH AHCH HYKTACHRUAT TeIANTAHE 8nukaam hopuyaacara xfrpu,-%: =

— — — iy
=To+ wr; Gynaau, Bynaa ©g— KHCM HHePURA MODKBIMHAAT
TESAHCH, w — WHCMHHHT KYTGra wncOaTan CepHi XapakaTuumur

OHHA GYPUaK TEIAHK BexTOpH, r, — () wyxtang M, wykra Guaan

IYTAWTHPYRYH pexTOp. ¥ %0414

g . — - '-ch-r 'rup—r -
4 ==j-l?g|:ﬂn+li:':i";:lﬂf- IF.I’H.::!T‘—FJW (ry 3 Fp )dt
K s o

Gfaanm. Bepuaran Kyunap cucTeMacHHawr £— i, BAKT OPATHCH-
ALK MIOH CHCTEMd KYWJaDHHHHT ywly BERT OPAARCUEACH  Mili-
AAPHIHAT AUFHHANCHTE TeHr. Yynowsw, 6y wuwy A opkaim bea-

rHASCcaK,

" o Ly i = R
A= EA, mzjF;—u,,df-i-E_[q{r,}azf,}w-’fuo(zf-‘,)m—;-
Ll k. =1

=1, =1 F,

fi{goer)

LA —
Gyaann. EF, = f{ — Gepuaran Kyunap eHcreMacuuunr 60m peK-

]

B =4
TOPH, E ry X Fy==M , — Gepnaran xynaap cucremacunuur O HY K=

=l
Tara wucOatan 60w womentdian nGopar. ¥ xonna

t-.P - '!'I‘--l-
A= [uaRdt—l-IuModf (17.75)
L [

X0CHA Gyaann. (17.75) TeuraHKHRHP ¥HT TOMOMMAAFH Gipuuun
K¥muaysun WHCMHRAT yHZa oanwran KyTH Goadd OGmpasxia wa-
Fapuanma KfunwpAa kuemrs KYABAran wyusap 60 BeKTOPHE AT
HUIAHE, MKKHEYH KV Lnayend sCa, sHCMHENC KyTh arpodsaa afl-
ARKNMA KFunmnaary Gapus KyuaapaaH KYTGra HECOATAR QAMHTIH

GOl MOMENTHHHT WIHEK HPOAGABA K.

(14.75) whomenau doiinssannd, xycycuh xo0a cndatiaa, wucm-
HHHC parapuaava (o =0), O nygra atpodmas éxn O wyyTanan
yryean ¥y atpoduia alaanwma Japakataapuia yara K¥AuArsH
KYSJSPHWAr HIWHEH Xucobamn  QOPMyAAIaPHHN  XOTHA  KHAMIL

M MK HH,

90-§ Moaawh WyKra, MexauHK clHcTema ®a KT THE
WHCMHHAT KHHETHK SReprUAcH

Modous Rygma maccacununz nykma mesauzs ksadpamuza
KyR@UmMACUaUR2 Rpaa ORAGH SARTRyeds EXaITP KOG ATK
MOOMUA WYKME Kunemuk snepuncu deluwaadu. Taspadra Guuo-

Pl
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8H, MOOIMA HYKTE KHHETHK SHeprmsch ]"-:""'--;’—l MyHnocadar Buwaau

BAAHADM.
Mexanux cucmesmGny mawraa Imyewn  soddui HYKMatap
ERLIE SHEPIURAMPRRNAE QNFRRONCE cHomeda KLHEMLE 3uep-
i dedicaadu.

. Cucrema xap GHp M, HYKTacUHHHE MECCACHEN My TEIAUHIHH e_'
Aecay, TabPudra GHHOZN, YHHHI KHHETHK JHEPrHACH

o

T=19%.rt (17.76)

‘hopuyaa GHALH BRHKAGKELH.

KaTTHE MUCMHEHT KuHeTHK sHepruscmnw  xucobaaiina YHH
OHD HEYA MOLANA WYKTaAIpAaH TAWKHA TONran aed Kapad, (17.76)
OpMyAsAaH QoRIaNRHMIL MY MKIIH.

Arap mWHCM HATADHAIMA XApaKATAZ GTACA, YHHHT Xamma Hyk-
BAPH OHp XHA Tedamkwa sra 6§asan, Marapwaama sapawstaarn

| KHCM Maceanap Mapkasd Syammil C WYKTA TEIANTHHN o, OECaK,

;‘: = ‘IT¢ ¥ xoaua, (17.76) ask ky@nzars hopuyas xocua Gfaanu:

- % v
Tur=£m:£2£'-"'“?a- (17.77)

Jum]

_ Kermag xucm x¥araavac Oz ¥x arpodmaas afaanua xapacaria
. Gfacun. Jucw My nysracunen (17.19- pacu) afinasmm Jxuraya
| Gfaran wacopany f; OuiaH Gearsaacar, o= Ao  JpHHANAND.
~ Mywra x¥pa (17.76)

n
le’j ’=?-;:mfkl Y

(=]

A
kipuanmaa éauwnsan. Byuaa ; iy = 1
i T
- GunoGapun,
T o= 12 1.9%, (17.78)

&

 BBHN KY3faamac Vg ampoduca aiaanyeu
WCUCHHUNE KUEMEMUER IHEPRURCH YHUNE  ai-
| RaRuuL PKuZA RUCOIMAGR UNEPHUS MOMER-
MM KE RPMURE  NeRCs Gypeax mesauzi
Keadpamuza kyaddmipuseaniza menz.

L Manaywvicn, WECMERHE  TPKHC  nEpasien
| XAPLEIIHEE  TEIAUKAAD OHMA  MBPKA3INAAH

17.18- pacu,

o
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pub wMKapaiani. Wucwnu maccarapn Am, 6§aran Giaakuanape

.'?Tf“‘t“ f"f “]PMH.“ OHHA BAAGHMEA X8- .
| 8mpaTiG, YHHHET KHHETHK SHePrHACHHH

PEKAT A€3 Kapail myukna, TEKHC Napas-

-'IE.MH xapaxamarup HMHCMEHHT  Teaauxnap 2

OHHA Mapkaannn £, By pywragan ¥TVBuN = : il i

YEKS nncOatan wHEPUWA MOMEHTHHN S 5 ﬁl'l'.:l:“ e I'L]ﬂ =
=1

Ouann Seariaacak (17.20- pacu), {17.78)
ra acocau:

[
T, =] .uwb
17.20-pacu, s

Wrefinep Teopemacura Kipa
o= 1. + Ma,

Oynaa {., — wucMA#Nr Macca MAPKOSHILAN Xapauar TeKHCAHCHra

MEPNEHAHKYNRD PaRHILITA ¥ryeun $rea  uncBatan HHEPLUHT MO
MEHTHHH, M — mucw MaccacHuy, o = P — ¥Kaap opm:npiuru Ma-

codank mhosarnian,

0148, TEKHC NApanden Xapikataars HHCMHHHT KWHETHEK
SHEPrUACHHK XHCOGAAIL yuyH Kyfmaarn POPMYRBHH XOCHE Kuaa-

MH3

:rm. S L*’f':'“?‘]' S Med'w?
o 2
[

1 1
L= TM'DE' oF; ry Log =t (17.79)

(17.79) naw wipammakn, meruc fafaates Xaparamegst svcues-
RILK2 KEUHEMUK INEPRURCIHE Nelcs HACCAAAP MIPRAIIMINE foit-
HEMUK  IREPRUIACH (HAAK WrucHuune MTECRAQR  MAPKEIAOTH
Ymysen Vg ampoguca aicania Joparamidase Kuxemi FIHep-

BUACHRIEHE QRFLAINCE deG Kapaur Yy,

K«

e =H . u 23 jananann.

91-§. Chepux xapakaraary wucmumur KHHETHK 3SHEPrufAcH

Hucunnur CihepHx xapaxarHun Xdp oung
K{araamac 4 H
VTVB4H onal §K atpo by as ARAduma xapaxart el Kapam :jmfraa.
bunoGapuy, ound $xen £, ucumanr oA Yuga Hucfatan unep-
UM MOMeavuwn J; necaw, (17.78) dopuyaara Gumogy Kydwmgars

XO0CHA OFanau:

1
Tf-ﬁ=E r:'ul'l .. [IT.E{J]

g Clepu xapaxaraars siew Gypuax TeIANTH mexTOpHEHHT O
KYSFAIMAC uywTA000 Frysun x, v, 2 Jiaaprars NPOeKIEAAaPHTa
KIPE YHHHT Kuneruw SHEPUHACHHY XHCOGAAM  POPMYNACHHR Kea-

278
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}{;am:apn Gupauwagp cucremacn (CH) aa KHHETHK SHEeprHs

"ﬂuum.u nhoraaaw sysmgnn. Byuna =70 Jpuraun Giara-

Ted(v.2 dm (17.81)

( 'uy,uanu S3uw myumumn. [17.81) a2 wererpaa GyTyd mucM mac-
acn M Gyiiuua onprran /
. Chepux xapaxaraars mucM pygracuanur O xisraavac nyxra-

M8 HHCCATAH PALNYC BEKTOPHHN r Aecak, IAaep QOPMyAICHTE KT~
e —
8: v=uw3 r, Byan (17.81) ra x¥amna:
1 e e I
Tog=— J‘lm X r) < (w3 T dm.
¥
LM}
k! o g - — - R g i B ]
Bynna (0 {r) (s X r)=w[rX (bXr)]| =w|ur?—r@©r)] =
= w'r! —(wr)* 6fanmunn suTHGOpra oaub,
Too= 3 [ [0 — (or)] dm (17.52)
{4}

‘mponann ocHA Kuaawns. HOmcmunar wisraruwac O nyKTacHun ko-
OpawHarasap Gomn ped oaub, xFaraivac oproronan Oxy: caxox
EHCTEMACHHH KupHTAMH3 Ba (17.82) udosasn ywly ceCreuara
jcSaran &scaw:

Top= g | [+ +ed 4yt 29~
M

- (wex + oy + ":'lz:.,l dm

2. nﬁ_é‘u;@wz!]qu. [ wf (2 + 2" dm +
(1 i

4 ,Iu;{x'+y';dm ~2 (w0 xydm -2 (@ c2dm —
(€ 1] i 1)
—2 | ww y2dm,
LM}
Bytn wucMunnr koopannata YKAUpHIa wucBatan  MHepuHA Mo
MEuTaapn 4., [, 7, 82 MAPKA3NAW wOUYHHI MHEPLHN MOMENHTIS-
PR Iy oy, 1 OpKSAR HORAABRMKS:

2m
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gl Ej (1ol + Lo} 4 10} —

= ijvm:m_\- o EI:J“:“'J: T jl"juil'

{17.83)

92-§. Kéuur teopemacn

Mexanuk CHUTEMARHNT KY3Faa-
Mac Clryz  cHEIEMara HHCOGITEH
RBPaKa (HAATH KHHEeTHH ShHeprua-
CHHH anmgnafaHE,

C uygta OGepuirad wmexawuk
CHOTEMAHHHT MOCCHMIP  MADKASH
6Facun 117.21-pacm) € uykraaa
Oxyz cacremara wucBatan wara-
praaMa  xapakarT KHAVBYH Epaanl-
Y Cx,y,2, KOOPAMHATANAD CHCTEMACHHM OJAMM3., ¥ yoana Oe-
PHATaN  mexanuk cucremamunr Oxyz cucrewmard wuclatan a6eo-
AT XS8PAKATHHE MACCAARD Mapkadn Ouaan GUPpANKAA K¥qupma
Xapakar pa € myxrafan yryssun Cx,y,2, CHCTEMErA HHCOATAH
HACOHA XAPAKATAZPAAH TAWKNA TONroy 286 nagam MyMEHH. CHes
TEMAHUHE KHHETHR SHepruacaun wijotasosun (17.76) nbogann

7.2 =pacw.

i
i - =
T = gam"ﬂh+ T'Illl

kypunnmAa ésamna. Byuaa E,—M, HYKTAHHAT afcoMoT TeaHr N,
Arap yuiby HyKTBHHHT BHCOMN B8 K§MHDMA TELMKIEPHEE  MOC
- B i - -

PABHILLA Up., Ty OPKAAH OEATHABCOK, MABJYMKH Ty = U, + U,
G¥aaam, Lyausr yuye

v 1 Eml [ + ) (v + T-'.r::' —
Ll

= 31 — - e 1 e % —
= ; " Ty T+ E T Mty + E mpnn,
1 - i

wposann €anm mymkun. Cx,v,z, cHclema HArApHAAMA XapawaT
KHATAHH YUyl YHHHr Gapga myKrasapu Tesauganpe O HYKTaHuu!
— —

-
U TEATNFHTE Tewr: ©, = v, Haiuwana

0 ] L
1 -—— i I —: o — -
T = E E I T E 5 mo - 0+ § T~ P
L | dm ] 1

§ocHa 6yaaam. By Terrmukawur Fur TOMOHHAATH OHpuEYH AHPHN -
AN Gepuaran MeXEHHK cucremanwir (X, ¥z, §KAEpra HucHaran

0
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MRary KHHETHK sueprunAcuun udosaraixd. Yuu T, opxa-

i Gearwnalivng;
f ¥ | "
—
T.= z 5 MiZie = Uy
—i
HHYSH AHFHHAH 303

"
| T e 1 1
E:Emr_wﬂ-'nc-——z-ﬂ’c- S m_—;Mﬂ}
=1l !-I

Gfannn. Gyans M — cucremannar maccacH. Yunnun ndonaim e -
WHpAMHI, YHH gyRHlarwua £3agmpa:

ﬂ.‘ b2 ] bl i =
¥my, v - U ¥ T,
[

a0
Ha8 N myv;, Gepuaras MEXAWHK CHCTEMBHANT HWHCGMA xapaia-
i—1 :

rH XapaKat MHKACPHHK wdogairafnn. ¥ cacTema maccacH On-
CHCTEMA MACCANED MAPKAIMNHET HachHA XapakaTAsrd TesAw-
THEHIT kfnafiTuacura Tenr. Jlekun cucrema waccasap  mapkasn
B¥amun C HyKTAHUHC UHCOHA NAPSKATAErH TEIAHTH HOATE TENT.

- —-—— -
2“1"1;”:: =T - (Mug,) =0,

o))
Wliyuaak gwand
T—L Mot T, (17.83)

Reand unganm. (17.83) udona Aénuz Meoafe WA TRIH  MAINVHIHY
TRUIKIA KRAQLH: NEXANUK CIOMENA KUNEMGK INEPIUACH NOCCH-
CHCMEMA MACLGENZA Men2 o0 0ANRAdNZAN Maitaaap Map-
(BAIUHUHT KOHEMULK FHE[ZURCH XGNdE MTECTAGPH M a 3L G aan
Bapaukoa Eazapuss s Xupaxamoazi KOOpA Ha TG AAD  CRCme-
Macuza HUCOAMAR CUCMEMARENE  RUCOLE KO POEamE KIEKEMUS
AEPRUNCHNUNE BUriiHORCNZG mene,

93-§. Cuciema KHHEIHK SHEPrHACHHWHT §3rapmum
XaKMLd TeopeMa

Cucrema xapawatuuunr anhepenunaa TenraaMatapune Kyfin-
BOIH BYPHEOHWLE S50 MuE
-
dnj, = —:!
m LB B =g,
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_

=

i

By epna .Ef Ba :Elf-ua: paBHuLAA, CHCTEMAREET Xap Oup M
HYKTacHra K{AHATAR TAWKH BE HYKA KYYAAPHHHT TEAC TawLCHp
stysawaapy, By TenrnaMatapREAr Xap OupHHH TeryilaM HYKTa-
HHHF SAEMERTAD Ki4HIH d;:ra ckanap kinalTHpaMpa:

%d}:—ﬁ}dﬁq_ﬁm:; (f==1,2, ..., 0). (17.84)

e,

(17.84) TenrAHKHHHEC YAN TOMOHHHW KyAWJArH9a ¥2rapTapasHs:

dvg gor o do | drp do = o,
m[?dr‘-_m‘_dT. ?. _mlmmﬂ]‘ =
I MF? "I :
_m!ﬂldml-_d(_ﬂ_)_dll-—ﬁz )_

(17.84) aarn -’:'?a'}:=-a‘ﬂf Ba F‘E#H—d&i MOC pasHinga, CHCTE-
sa M; AyKTaCHIA KYANATAH TAWKH BA WYKL KYSAaPUHHT SABMEH-

Tap muAdpaEH wibogasaau,
Hamimana, (17.81) Teuraava KyRAnaarnga €ausaau:

Hiﬂ‘:

d(T)-:mf+dA;. (t=1,2 ..., 7)

(17.76) dopuyraun svrabopra oanl, Gy n 14 npoiaaapun  xan-
Ky manmms:
a A
d‘T—EdAF-{-EdH}. (17.85)
] =l
17.85) Tedrauk cucmeMa KaMemuk sHepIufci Pizapuuy xayn-
2 meopeMaMinz dugepengnaa  x¥Puamwise  ndoanah i
CHCMEME KURCMRK 3HepRUuscunune ouddepenyuaan cucmenaza
Ryluan Tama madgl ao pYxiE KyNA0p 30eMeRmap 1 pis
miME DUFRROUCHIE MERE.
(17.85) wosann cuctemanusr Bowaawruy A xoaataan 8 xo-
A4TrA VTIraR OPAANKAA MATErpaaaad,

T— T,-.Eﬂf-i- iﬂ.j
=l =y

TEHTAMKHW XOCHA Kuaamus. (17.86) na 7, ea 7 wmoc pasmmaa,
cHcTeMannir A ga B XOJ4TJAPHIATH KHASTHK SHEPCHALADILAAH
ubopar. (17.86) Asw wipaMu3kH, cucmeMannne 1exAl Opdluxya
KYvuGuGa CHCMENa KuHemuK SHepIUACHNUNE YIZapiud  YHZOD
gyGuazan Sapua MAWKN 6@ QTR RyLAGPRINZ WY  kyLdwdazu
HEREPL GUFHHOUCIE2ZE meN2,

(17.83) ndonananr xap Oup Xazuae di ra O¥amu uaan, cre-
TeMA3 KHHETHK PHEpruAcnumnr pakr Gifinua §srapimuuH cHcieda-

| 17.86)

P, 1
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YHIATEH TAWKH Bd HUKH LYUI8Q KYBBATARPH OpKaAW njong-
MYy MENH,

f_‘:i,"wf ‘E‘*w-;
dr_;_i-: i-i_..r..l i

(17.87)

]

L‘?arapuac CHCTeMa EKM KATTHK HOHWCM YMYH HYKH Ky91ap wg-

HHHI AHPHHAMCH HOArE TeHr OFaann. Bunobapun, Farapmac
_:a BA KATTHE 11;;1%%}unu{er?uuraﬂeprnnml-mﬂr Varapuin xa-
rH TEOPEMAHH - — (14.87) ‘ra i fi W pie-
8P €3HIL MYMKKH: ) SR e KIPe

aTr = Ndar,
— [

(17.85 a)
=0
T—T,=¥ Af, (17.86 a)
=l
dr 5
b A (17.87 a)

(=]

HHHTIeK, MOEORR NVETE KHHeTHE SHePTHACHENNT  {3rapuwn
Adkuaarn teopema (17.86) ra Gumoan gyfnzarnua wdonssanagn:

mo® .u,.“rg o

Rl e

| CHcrema xaparar MUKA0DH B& kHHETHK SHEDIHACHHUNT §ara-
PHILY XAKUIErH TEOPEMANIDHE TAXAHA KHANG Kipamuaxn, Xapas

T Ya408u cndatHIa KupuTHaran XAPAKAT MUKADDH Hi Kuuernk
Pris Tywynaasapn Dap-GHPHAGH NDHHUNOMAA (EPK  KIIAAN:

(17.88)

SPAKAT HUKH Kyaaap fHCOCHTE CHCTEMO XAPAKAT MBKAODHHN Va-
PARTHQNG Oy Amaffan, Yuumr wWHe1dK  SHEPrIACHH yarapinpum
WY MEHH

')

52-wmacaaa. Bepruwan veuiconsan mofasmraw, paamyen R

CAH, SHASHE WAKANLE STRATEH EEBH  BYNIS cpAanK orFup M

Pua yapawarnanagn (17.22- pacm). Bowasurny nairaa mapua
M, XodoToa GYaub, YHH 2imany mapxasn Guaan TYTAUTHOYDYH
ERAHYC B3 DEPTHKAA 4YM3HK opacuasrd Oypsax g, ra Tenr, Wlapya
Y XOAaTide GOmJaHFRY TE3IANKCHE

6 woopuaca, 0,0M =3 6ia- £__ &
nafitia wapua KaNAdA Tesanika '

6faaan? lllapua momauft wy ot
80 Kapaacum, i e awes t e,
Eunu. Momnuh sykta  gemersi ” W
PrafACHHNET  FSCOPHIIH  XaKLar 5
PEMaKK uponasonun |17.85) ki- g =
RHHWaErH TeHrAamensn dodnaaas : 5

s Ha: | T 22-pacw,

'.';".3
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e (1

M uyirara OFMPARK KY4H (i = mg B4 HAAHKHT HOPMAJ DEAKIHA-

cw N iawcup atamd, llapsa M, soraTiad M ra f§rranpa ywra
Kifinaran Ky4aap HILMAPHEUHT AHFIUBLHCHHNA xucohaafinms:

VA, = Ag+ Ay

Bynaa _.."E'J_w_:' Gyarann yuyn A, =10 EDFHW‘IHI{ KYUMHHHT HIIH-
un (17.67) dopuysa GHAAH AHHKAAAMAD:
Ay = mgh=mg (OK — OL) = mgR (cos ¢ — CUS vl

Hlynaaii guanb
2A1=mgl?{ms;-—mﬁcp,'}.
Macaaa waprura kypa 0, =0 SRAHIATHAN surnGopra oawb,

TOREACEE WY KHAMATHRH (1) ra Kyamu:

% — mgR (cos p — €03 7).

by udonsiad v Te3NHK MAKAOPHHN SHAKAATMISE
: o= P 2R |cos 3 — CO3 5)-

By wihoaa cos e = 0§ ¢, GYarania MaLHOra 3rad.

YE‘?— macasa. OA up::mmunra Kffwaran yarapuac M somest
rancipnaa 17.23- pacaaa KYPCaTHATAH THHU X0DaaTAa TYPran Me-
XONH3M FAPAKATIE HEATHDHJAALM Kpupowan coar -:rpe:l'ka;cn %a-
pekaTHra TecKapH AYuaaRwaa g = In/d paanan Gypuakka afi. -
ran nafitaa Gypuak Te3AWrM Kaunad 6yaaan? OA ma AB wpHBO-
HINT MACCANAPR M2, = My M, = Am GF Aran Gup AUACAH CTEP=
Wenh. CUPNAHMACAaN AYMANORUH il FHJ‘I;H'[J&IE 3CA mﬂ—;l:i

uAap IBTH-

Maccaan GEp WHHCAN Anck Aeb Kapaacii. WK ANBHH
Gopra OAvHMACHH. Kyfngarsaap Gepuarai: OA =1, APE--H,
r—1i, M=3mgl

17

(24~ pacu,

b 1]
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- Eunm, OA wpusounan ¢ = 3=/2 peu. Gypuswka alazuranna ve-
ZBHU3M PACMIA NYHKTHP WH3HK OHAAH KYPCATHAFAH XOAATHU Sraa-
pafian; Gynia A sa B wyxraasp, MOC paBHLIAE A, Ba &, 1a ¥ia-
. OA wpuscwun, AB waryn 88 D puaaupaxaai HOOPAT yarap-

& CHOTeMAWRHE GOWASHFHY XOABTAAH KeAHUTM XOJATra yTHH-
4 KMHETHMK SHEDCHACHHWHE V3IrapHiuW  XAKHAATH TEopeMmaHukr
17.86 a) k§punnmaarn whoaacHaad thoRAanaAHAMHS:

P rn_;“z,qf. (1

Bowaanruy nBATAA CHCTEMB THHY XOAATAA GYAraHd yuyH YHWHT
GOl aHFIY KNHETHE SHEpraAcH noara veur: Tp=0.
CHeiemanusr KpupoiiHn ¢ = 3=/2 Gypuaksa OGypuaran xoaar-
JACH KMHETHK SHEPTHACHHA yuCOOAaRMu3. (17.76) ra x«ypa

(SNBSS P (%)
Byuma T, Tap Tp 0piaan OA wpusowun, AB warys ea D
PHALHPAK KHHETHK SHEDTHAAZPH GeATHAIHTAH,

OA gpusownn kiaFasmac O ¥x aTpopuna afianma xapakartaa

Oyarami Y4y T4 #H Xucotagwpa (17.78) gopuysanas ¢oiaa-
IaHAMHA:

1
E Toa=5 157,

Oy epia o — KPUBOWHIHHAT KeAuHrn nafiTaarn Gypaak TelIuru.
- Matayuru, [, = —;-mi’. L ynuur yuyu

T on = %mt‘w‘. (3)

AB warys yMyMman TeKHC Napataen xapakar Kuasad. Bupoy ¢ =
= %’ xonataa A8 WATYH OHHA marapuwaama xapasaria Gjaazw,

yugn v, =, =0 bunobapun, T, (17.77) ra wfpa anukiaua-
1

The= EMAJ - 'L'L

5y 0, =u- -0 mol, V=1, m,z=43M CFIHUIHKY xucod-

a oacak, KyAumarn xocua GFaanm:

Ty =2mia, (4)

~ Texwc napansea xapakataars [J [HCK KHHETHK SHEPrAACHHH
17.79) Qopmysa BUABI AHHKABAMHI

\ T AN | B
T“ = Emﬂmi&—lﬂ‘iiﬂml?:._g muﬂzﬂb-l--Imﬂr ﬂL:

g W s
o%s, T o ToimSE Lyie

283


http://www.pdffactory.com

Bynaa m,=8m, ¥y =10, =wl Gyarannnan

T, = Emia®, (5)
(3) —(B) um (2) ra KA MHaE:
T-:-%ml':m'—!-ﬂmf’u’ +ﬁm:=m-_’§m:=-=_ (6)

Cuctemara syduiran tamke gywaapaan M MoMmedT, KpHBOWHD

BA WATYN OFRPAHK Eyuaspu ﬁ‘:u. aw HHHT HIOH HOAAIH (hapiad;
KOJATEH KYYIApHNURET HwJapu 5C4 HOAMA TEHT.
BruoGapuu, y
b Xl W
2

{
Byuna A, == M. g =3mgals, Aﬂm—ﬂm o

=i i—#mg--%—ﬂmgf

A AB‘IE

G.d.ﬂ‘

Gyarasunon y3ua-KecHd KYARQATHHE XOCHA KHAGMES:
N A; = dmgi - %‘ + mgi 4+ Omgl = 16,63mgl. (1)

{6) sa (V) uu (1} ra x{amns:
2 mivat = 16,63mgl.

By TeNCAdK 14N KyRuaard Keans gaganH: e =142 ["‘F £

E4-macana. Maccacu st Gyaran A 0K 9UFHPHK BOCHTACWAA KY-
rapraaai (17.24- paca). Unenpuy Tacuann yaaTda Epiavuis xae
PAKATIE KeATHpHARAM; Oy y3aTMa YFADHK Raanra ¥puatuaran 0l
wiKMp GuAaH MOTOp BaaWtary mewe [ HA GupaawTHpans, | meaR-

ra yarapuac M afinanTupyeun MoMent gyAmaraw. Haenpug Gapa-
GauHaHer paauycu r, | wicHe
peanven K, 1l wxus panuys
cH Ry, momop alJasyeEuH
KHCHABPHHANT HHEPILHR MO~
weatn {, qurnp pa Gapacan-
HUHF GHPraAsWKEIACH MHEDILES
MOMEHIH [, met oamb, A
WEHNAT TERTAKHUTH TONKACHH,
TacMasnusr OFHPANTH B3 BRA-
nap  ¥KABpHIATH  HIKAsd-
HEWAAR XHCOOra OAMHMACHH,

Ewwm. ¥srapuac cecresa
KMHETHE SHEDTHACHHHEE F3-
rapumK XAKHAATH  TeppeMa-
pnnr (1787 @) wipuunu pnard
Wpoaacuaan  odnananamuil

I7.24-pacu
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“_swr "

A KHHeTHK SHeprHACHHH XuCoOaafmua:
T—=T+T,+T7,,

y epaa T, — 7 naamuur (WKMBN GuAaW) KiHETHK SWepriAcH,
YHEHPHK B OapaGaniir kuHetux sneprusch, T, —A K-

HUHT KHHSTHK SHEPrHACH.
A ok warapuaama xapaxataa Ofaramn yuye: T, ——;-nwj_.

Ba [y (17.78) dopuyrara GHEOAH TOMHAANM:

1 1
Tl"an‘.ﬂf- T:"'E"-‘w;-
Bynaa TacMa XaMua HYKTAASPHHHKT TE3AHKAIPH MHKIOP WHYET-
RaM Tenr GYaranm yays o R, =w,R; Ypunauaup. LUyuunraex,

T, = wr, By TERrI#KIApAAN W o * i, - i T
) . K - ——
A E 4 r e | f 1 r'Rt A

K=
G yugaax. Hatuwana

1 1 1
T='§f1“f+5f;“§+imﬁ

_ 1 LR+ LRV +mr 'R
r’R'.’

T

Rocua 6¥asnm, Oxupri wonamen v, un Farapysuw nef, saxr
G¥fnna xocwaa oaamAa:

ar .*I.R‘§+fﬂ= -+ mr‘ﬂf
dr . E,'

‘U 2w, {20

Cucremara kyfuaran TawgH wyyaap opacuia gaxar M momenr
Aan A 0K oFppank kyun G = mg HANC KYBBaTH HOJAH Qapx-
. KOATAN KyuAapHENHT KYBBATH HDACE TEHT.

ButHobapus,

R
z Wf-Mnl—mgﬂ*—(M . ﬁ— mg} U,
MR, — R
> e i
* B8 (3) un (1) ra K¥auus:
' LRI+ LR+ me*R] o o W mR
- Rl el r-R, <1

2ET
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By Temrankaaw A 10K TEINBHAIK BHAKAAHALH
= {M&|TME?R11‘FR|

1R + LR + mr'R}

A

94-8 Kyu mafponn, Kyy dyasuuscu, Movenuman
Eyudap Ba VAAPHWHT XOCCaxapu

MORLHA HYKTA BA Mexauumk CHCTEMA XBpakeTHmMur Andipepen-
iHaA TEHFAAMATAPHHN TVIHINAZ TARCHP KHAYRYH EYy9ARap BayTra,
KODPAWHATAAADrZ, Te3AHKKA Gorang GFaMmu MyMEHRAUCH Kipca-
runran 3av. Kyyaap xamnaf ysrapysauwaapra Goravy Gyamacis,
(GasoHHET YAAD TABCHDH MEBMYL KuCMH KVE MAAOJOHUHE XOCHA
kaann Kyd MafinoMura KEPHTRATAR MOAARA HYRTA Xy MeXanuk
CHCTEMATd TALCHP KHAYBUM KY9A8p Kauaai §arapyeuwasapHHHP
HYNKURRCH SKAHANTHIE Krpab xyYy maRioHAapH Qapxaanaan. Ma-
caman, FPABHTAHON Kyuidp MANAOHWAW 0Aafanx. Xap GHp WHCM
hagoma WyHAal XyCycuar yAFOTEAWKH, OyHaall dalora supnTad-
rAM WEEHHTH GHP KHCMIMA VHRHT KODDPAWHATANApHrd BOFAHK Gya-
AR KYH — FPABHTAUMON KYyY TALCHP Kuad Gowaafiaw Byunnit
xonnapns GHPHHYH KHCW TPABHTALMOH KYUJI8p WaAL0RWHH X0OCHA
wuAan, oefnaadn. MEknH9n RHCM 3CE rpapHTauMon kyuaap mai-
AGHHAA XapakatH TprapnsaéTran wucw 6¥aaiu. Mikanud mucoa
cuthaTi 1A MATHHT MAAAONHH ONBRAKK, Manaymkn, Tokau §ricas-
iHH (pR30Ad wyMisd xycycuar yHroTaawkw, Gyniaf Qazona ja-
PaKAAAHYBYH 2ADASIANTEH X3P KAHAAA KHCMrA K9 TALCHP KHad
Eowaaian, By Kyd WHCMHRIT Teasurdra GOFAMk Ofnaan. Towas
§TKAITHE KOCHA KHAFEH KYY Malaonn MarsHT MafioHHu Wipoaa-
naiag.

Kyw Mafionaapn cTaumodap Ba HOCTAUMOHED BFAniuk MyMEHH,
Arap manios kyuaspn, Gy malioRra KMpHTHATEN KHCMAGDra OOF-
AMKCH3 PABMIIAZ BAKTHHAT Gupop Gysxumsce cudarnaa Parapea,
Synmall Maigon Aocmaguosap maidos GUaaaw, Hocrainowap
MAfnoM Ey9aaps BasTRAaT GHpop dynxumacH cudaruna wjonddi-
namd. Cmagronap valtidon Ky4Ynapn sca Raktra 6nraRy Gfmafion.

Hazapuii MmexXanHsana c[]ﬂlc:ar HuuanHﬂra.iapramlla GaFANK
ffaran kydwsap MARIOHN MYXHM BX8MWATRA STd, By#iaft Kysiap
yUYH Kyt @YRNHURCE TYyWyHAsacH wuputwaagu. Tlporkuddaapi
Fo F, F.6faran sa Gupop M (X, y, 2) HYKTEra TARCHD KHAYE-

T E:IE[:, ¥, 2) kyunuar wyd dynwuuscu 1ed KyHHAArH

a o _p AY_ 17.89
= Tn 5= Fy T=F (17.8%)

Tenraamaaapan anugadnysun U =U(x, y, 2) Gynwinara afT-
AafH. Arap Gepuaran myd yuyH Ky QVHKIHRCH Maewy 6faca,
Gynnall Kyaaap smafaond nomesyuas safdon nefiunanm, kyd-
AApHAHT iaum sca AOmMeNyuIA KywAap nefuasiu.  Paswanku,

X8p Hanpaf }_-"'—-F(.n ¥, Z) KY4 LOTEHUWEA KYd, YHHHT MBALUHH
£Bd
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arenunan malnon G¥aanepmatinn. Hepuazan F= F{.:r, Y, 2w
MER s ey Gfammm yeys

BFy _ ¥y OFy _ 0F Oy _0Fx
dy FT gy’ dx iz
Rz A g aapruae Vpanan Gfanut sepyp ¢a emapaudep, =a-
WPANT K MeGoT aafiauk. s ?u. Y, Z) noTeRman kya GUaRe,
U= U(x, y, 2) Qynkuns yuuwr yuyw Kya dynkassen Giacwn.

i oyoaaa Gy dvaicns (17.80) synocaba taapii KanoatianTHpaiy.
17.89) renrannannpun s ppepenuiaana,

S aF, U oF, @U _oF,,

(17 90)

dedy oy ade| o Eaxr  ox'
o e FU iy R0 ofy
dvae 8" Madx  @r " dedy dy

QU _ 2u  oU _ o
dady  dyde’ dadx  dedz’

ihonasapii Xocwa wnasmus. Bynna

P R e e
i dedy yay

oF, oF, OF, aF, oF, _@F,

dy de ' ar  ar' dr 9y

ROCHA B aane, mund Bepuarad KYYHHHE noreRunan kya 6 anmri-
an (17.90) mynocadarauar $punan 6¥ammn keans wngaan. (17.90)
MYHOCAGATHWHE ETAPAH WAPT JCALTHCHHN X8M WCHOT KHAMII MYVM-
KIH,

U pyusunn audepepennnan TEMCIINAAADHUIE eMHME  CHUpETH=
{8 SHUKSAHCanNlan, v Yarapmac Con SRHKINCHEA TOMWAAODW

—

Mexauuk cucreuws oy Oy CHCTEMEATE THRCHD KWAYBYH 5, ==

iy e S

E (X ¥, Tl B Pl Y S som Fa= 0 (X Yante)
KVHaap cuctemacn Cepuacii. By x\weap cucmesMacunmmz K\t
_j.l."lh:.'m i aelb gyflniarn TenraaManapagH AHUKABHYBHH L)
= LX), Vi Zia ooy Xgy Vo 7o) DyHEKUHATE BATHIRDN:

dl i gL’

S R g e Gl ek

epHAT A EYUIap cHCTeMacH yuyn kyu dvnirunsich saomyn 6Fa-
CHCTEME ROMERQUIA KVEA2D CHCHEMACHHN, YA4D XOCHA Kita-
MAANOH 3CA HOMEeHyEe JidoMAE TAINKHA KHAADH, Gepwna-
RYujAap CHETEMACH moTeruHad maldaoi XOCHA KRAMDH YyyH

ﬂﬁx A l'Fir &Fi,; aFl'l' aﬂ: ﬂFg‘ i 1
—_— = _.._=---—. —— T — - - H'-
ayy dr, oz, dy ' A i ( » 2 » 7)

focadaraapuunr Ypunan G¥anwwM sapyp na erapamnmp.
Crauynuap NOTEHUENAT MABTI0HHM TAWKHA KHAYBUH Kydaap
BCUDHAArE MEXAIMKK CHCTEMA ROKCEPSAMUS CuCmena Neluasii.

SUEs w9
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[lomenguas Kytaapaune Kyhaaars XOCCQAUPE MABKYAL:

1- xocea, Ipoexunanapi Fuy Fy F, 6yaran F(x, ¥, 2) Ky
nomeRquat Kye Gy.2umi yiyH
Fdx+ Fgy+ Fdz
wpoda Kyt GYRKGUICURIRE MPAAK dupdepenyuasy GFanui 32~
F b 6yaca,
edup. Xagukaras, Fgyw noresuudd  KyH
;;ﬁu’rﬂyiﬂ;lfp Kyu quuxu.uam Ulx, ¥, 2) mapxyn 6yaub,
al! ol w_F
B P 2
¥ T LA
Giaanu. Byuu srTHGOpra oaub, (17.91) wuur AR andppepen-
IHAT SKAHAHrHHE KTpCaATAMHE!

atl au W =
Fax 4 Fdy+ Fadz='""de+—2dy + 56

/ K
Axcunua, arap (17.91) 6upop U(x, ¥. g] (yHKIHAHNHT TR
AHIEIJEP‘::pEHuHa?'Il{(. asiu Fdx + Fdy + Fdzr—=dU dyaca,

at au i
Fodx+ Fyy+Fdz="Fdx+ dy + T

(17.91

du,

Eagmi Mymknd, dx, dy, dz anddepeHLHANAD Gup-Gupura GOPAHK
G¥amarasnnan OXMPru TeNrARKLEH

aly dlf v

'F.lnﬁl F,-d—j" Fl o

au

il
weans ankagn, asus Gepuaran F Ry novenuMan Ky« ﬁ?:;&mﬁ
0. xoeed. [IomeRias Kyinane Gupor apa.am.:da;u P 4’.
KyY KUdwARaH HYKME i pASKMOPIEACTHARE i ar. e OOFANK e
M1, HYEMaKuR: OOMWAGKFEY 63 ciwezu sa3UAMARPULITZIHD

; F(x, ¥, 2) NOTEHUHAA KY4HHHD Gupop My (X Yo
zy) }Egﬁxl;ﬁ?iuir, zgxﬂj,?ma:np opaauTHAArN HUH (17.58) dopuy-
Jaara acocan

A= [ (Edx Eydy + E2)
oM
refraue Guaan aEmgranans, [loTeduwad kywaapuure - xoccacu-
ra BCOCaH, F Ky4 notemmuaa Kyu Ofaraus yuyd Kyfunaarnya
3L MYMKHH!
A= [ dU=U(x ). z) — U (xa Yo #0)

T

MM

EHH KHCHAHA

P | (17.92)
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 kpunaxuin, A wwewer cafivarn U gyskansmnar M,
[ HYRTZI0PAATH KMAMATAAPHIErHHa GOFAMK, HYKTA Tpaekro-
tHr M, Ba M opacwrary wakaura Gorask smac.

5- §. Motenuman sweprus, Mexannk sneprus ma YHHHI
CAKAAHHI KOHYHM

F novemupan Kyd MaRAOMMA} XapaKaTAawysum myxra Gupop
- Xoaataan M xodarre Yruwnna 6y kyaunsar wmn (17.92) ra
A=U—=U, bopuyaa Guaan aHu§IaHAmH MYMKHH, Arap
Hata GOWRHE HyKTapwdr Sowdawrsy M, ByxTacKia oacax,
7an8 U= 0 pe6 xmcobaam smymgun, ¥ xoazs (17.92)

A= Ulr't- ¥, ‘}- u

WIHK onaan, BYHRaH kypaMmuaku, Kve dyswyuice maidon

HE HYKMA KOOPOUKAMRAAP O0MUGTH MAATOKNOHZ Depii-
EVEMOCH2a90 KVN2AHOGZE NINKE XapaxkmepAaidi.

VIDTEHILHEA KYY MERZOHMAR KyY QyHKUHACH Onaan Oup «a-

KY'4 MARAOHHEHHT OepHAraH GHPOP HYKTACHAA MOAAMA HYK-

H SHEPTHA 3ANACHHH HPOLAAOBYN NOTEHUNAT SHENTHA TYIIYH-

XaM HHPHTHJ]HJL‘I'I.
ud ded,

Ay matoonunun: M wygmaciudasis aomenguas an

bidon Kysanunz nygma M xosemdan Cow.eanrut Mg xoiam-
1 Ky UILG0Q2E LIRS NP0IaA08NE KEMMAALKKE SAMIATI.
Drequvan spepraeun [ Guaan Gearnascar, Taspudra OGHuoan

My e
= LF- dr={U,—U.
Fap woopannaranap Gouly nykTansnr GOWIAHENY XOAATHAS OAMK-

| SO (17.03)

MG GNKATH, ABHH ROMEHGUEA kye safdonunnne Gupop wyw-
a2t ROMEHYNA.L SKEPRUR Ny RYKMAOAAI KVY PYRKHLICH-

MECHaPH RUOPA Oiaar OAUNIGH FUlNamuaa mens,
PELOTEHILHAD KYUYIAP TELCHDHIETH MOXAHUE CHCTEMA YUyH XaM
EHLLHAN BHEPI‘HH TYVINYHYACH IIYVHTA ‘j"muam KUpPHTH.JI2OH. Arap
Yo 0y Xy Voo 24y oen Xy Wq Z5) QYHRUHR OEPRArEH nO-

HY4$ABp yaym kye dymkiguacn 6§.0Ca, MeXawnK CHCTeMa-
DOTCHUREA IHEPrHACH

'.F!r z'|1 o iy le P;u 2'_.]— 35 - U['tn }r]l- z!r LA | -rm .yll zﬂ}

paGar Guaan wdoasrananm,

ITEHWHEA Kvy MalIoHMIA XApawdTAGHYBUIH MOAORE HYKTH

IEXAHHK CHCTEME XAM NOTEHINAA, XAM KHHETHK SHEpPTHATA
gy MyMERH, KHHETHK Ba NOTEHILHEA SHePrAAJAPHHHT

Ay T - 1T myauy wexanik SHepua KHCKAYR, MeXaHUuK

S
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sHepzua jpel puTHABAM. Mexauuk smeprus yuys xyRuzars Teo-

pemanap Ypunas Gynand.

1-Teopema. [lomenguan xy: salidonnda xapakamAaauysiu
MO RYNMORUHE MEXQHUK aMepausicn 93zapuac ORaadi, abHu

T <4 1l = const.

—

Xaguxarau, dapasz guaaiank, moaoult HyKTa F DOTEHIHAA KYd
TasCHpEAa XapakaTaaucun, Hygramuar dr sAeMeHTAR CHAKHILKAA

I KyuHanr dA saevenTap W gyhunarsua Gyaann:
dd=F dx+ Fudy + Fdz =dU,

Moazpft HYKTE HMHETHK JHEPruACHHEHr Yaraprd Xakujars Teo-
pemara acocan dA =dT. ¥V xoana di==dll sa d{!I—0)=0

&k T — L= const, &xn 7 <+ Il = consl xocua Giaanm,

2. reopema. [Jomengra xyianp sxolddopuda LOpPQKAMBAKYE-
R CHCMEMOHNNZ MeXanuk snepiudcy Vszapuac G¥audu. By Teo-
peMaAnE mud Gynoal G2%H STHIN MYMKHH: KONCEPSQMNS CHCTEMO-
HUKE MeXaunuy swepiufcw Yxopuas¢ Oyaadn, By teopemadnur

ucGOTH Naw |- TeopemanuHr ueOOTRra ¥Xmam,

Koucepaatas Gfadaran Molguft HysrTa €xm MEXanue CHCTEMA-
aap yuyn Oy Teopempasp ¥pumau Gamadan. Macansy, xasona
OFHPARK KYuH TALCHPHAZ XAPAKAT KHAYBUH IKHCMHE CAGRIHK,
NARBOHMHT WMCM XAPAKATH KUPCATEAMIEH KAPOIMAMK KY4H SKHCM
TEIANCHrE GOPINK. BYHASN #HCM KHHETHK SHEPrHACHHHHT Yara-
PHINK, MACAAIH WAMABHIDN, MUCM NOTEHUHAA SHEDrHACHNAAT WY
MEKACPra opTHWHra Ter Gfamafon. ByHAa KMHETHK SHEPrUAEHAAT

MaBAVM GHP KHCME HCCHMKARE SHePCHACHra afnanatw.

By eppa x{pul JTuaran MEXOHHE SHEPrEAHAHT CEKIAHII KO-
HYHH SHEDFUSHHET CAKMANWIE XAKWAACH TAGaT yMyMHA KOHVIH-
HuEr xyeycall x0am caaTiAg, KOHCEPRATHB CHCTEMAaAAPTH HHCOA-

TEH HEMOEH OVAannTH.

Okopuina xapal wHKHATAH XAPAKAT MUKAOPHHUHT, Xapakar
MHKIOPH MOMEATHHHHP, MEXAHHK SHEPrURNUNC CAKADNAW KOHYH-
AP OPACHAE MEXAHHK SHEPrHAHHHT CAKASHHIN HOHYHU anoxuna
f‘pms TyTaau. xzpﬂll:ﬂ'r MHEIOPH Bl XApawarT MUKA0DH MOMEHTH—
Gynap cop sexanuk xatTaAxkaap. M, Kyssdar, SHeprid S04 yMy-
san W3INK KaTraamkaap xucobaanagn., By warraamaapudnr kd-
PHTHAKWE MEeXaHHKAEH uINKARHNT Gowya coxaaaps Ousad Gor-
Aafan, DHHOGIPHH, XAPAKATHHAT FA4OBH OGFAMHII MeXauMi 3HEp-
TH MeXAHHK Xapaxatnnur GOWKA TYpPAArH XAPAKAT GopMafapury
YTHINHARKE MEXIOPHA TOMOHJAADHHE ANHKAAW HMEOQHHATHHH Gepa-
. PuEpUMEINHET Laanan cuiparHid wydnaaria Gup MHCOAHH Kea-
THpaftauw. Maccaaspm m O6FAram MKKH KHCM  YJAPHHHT  Maccd
MEPKAINAPHEH TYTAWTHPYAUM unany GfAnad warapunawma, yoarap-

— —
MaC ¥ pa — U Teaanx Ouass Oup-OWpHra TOMOH XBpPaxaTAaHCHH,
Ey HHKH MHCMIEH WOODAT CHUCTEMABHWHD XADIKAT MHILOpPH BA XA-

PAKET MUKADDH MOMEHTH HERTORAADH
252
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- K=mu+(=m0) =0, [, =m, (md) 4 m,(—m2) —0

faaad. By X0aaa xapakar smukAopH Ba XapaxaT MuEKIODH Mo-
TH HATTANMKAGDH CHCTEMAHWBT XAPaKaTHHH Xapaktepaaft oa-
Aan, Arap 0Y CHCTEMAHHNT KHHETHK SHEPTHACHHH  0A3LH| aH
yaca, yhunr (POPNYJACHTA TeINMKHHUT KBAAPATH KHpUG, T ==
. m
2‘+—2- = mv" KATTAMNK WHCMAAP XAPIKETHHE XAPAKTEPABAAN,
¥ cucrema osra G aran  MexaHnk SHEPruAnn wihosaaalhan. YNwuy-
i SHEPrUAHHHT CARKABHHW KOHVHHrA acocan ymoy Mexamug
saepris Goulka r:.rp::aru snepruara YTaauran 6¢aca, 6y Typaars
SHCDrHA AHA WY MU SHEPrHA MUKAopH OHIaN XADAKTEDAAHALH,

96-§. Moaanfi wyKrammur mapkasnf kyy maldonmsary
Xapawarm

Mavayugn, (85-§) nyxrawnnr mapkassfl Kyw TATLCHpAAarn
XBpPAKATH OHTTE TEKHCANF AR COAMP 0940, CEKTOP TEINHK Yarap-
‘Mac 6Unaan B3 Yy Xapakar MHKAODH MOMENTHHHHC GOLAZHFHY
L KHAME™H Guaad aswkaanans, Momadlt ayxta Mmapxasuil kyy Tab-
CHPHLA RUPIKETIBHPAHWAR XADAKAT MHKAOPH MOMEHTHHHET C3K-
L JEHHI KouyHe OWTa0 Gup KaTopLa MexapHk JHePraAHdnr Cakaa-
| HHID KOHYHH Xaum Fpunan 6¥asan. Xagusaran, smapkasuf KYYHH

i
L F{r) = F(r)- 1;_ E¥pHIMIAS E3ul, Gy KywUHMT 3neseuiap MuH-
HH Andgaatamg:

= el RN 1 B e
dAd = Flr)dr ==TL . d(r7) =" dr = F (r) dr.

2r

L dA = dU Syaranuaan dU = F(r)dr a6 &3 onauus, yuian
U=[E(r)ydr+ const

- keand gngaav. Bymaan kyy diyskimacura sra 6¥arsn Kyy mainos
- HH mapeasui waddox nefinaann. Mapkasnlt MaRiom yuyn mexas
J :_I;r-: SHEPrUAHUHT CAKA4AHMAW Kouyel Fpuuangnp. By  gonyura
 Kypa

E—r+u=‘%+ H(r) =

“-‘%{;I +j,--’.;._1} 41l (r) = const = E, (17.94)

- #ogaan E3nw mysmxus. Bynaa £ — TYAHK  MEXAHHK  SHeprus,

_-'..E.—Tji'm-u: MEXIHHKE BHEDUHEHWHD O0IJAHFHY KHAMATH, Ra

I — moc paBumaa wunerTHk Ba NOTEHWHAA SHEPrUAAApP.

 Moamni nykTa Xspaxkar muKa0pH MOMEHTHHW KyTD KOOPRMHA.
~ Tarapuaa udogaraiuiy

{,==mrosing = mr*:ir.
3

rtl
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Bynaau 3 I
ﬂr_.ﬁ, (17.95)

(17,95) uw (17.94) ra Kyauna:

pr (U |

AL s
2 +2mr=+l”r]

J"
dr 2 = i
-——i‘/;]En ()] — o

i

GyuaaH

(17.96)

onawaars Huwopa £ =0 Gowasnrue nafTia HYKTE PAAKRA
iﬂ::ﬁuaﬂul‘ WyTéra ﬂuun Aymaaduira €kd Ky TOIAH Gy nf;;_:-_
AWWITA TECKApH AVHAArAHARCHTE GOFANE PEBHINLE OAHHAAR. i
enn kuaunran (17.96) Tedraama Mo00uR HYKMARUKE Japnf'u '
KV mascupudazit Xapaxamurinl K ymi K00penHamaAapuza
faman dudfiepenyiaa menzAaMacudup. ¥Yuu

dr - di (17.97)

T’
2 i
4 V:lﬂqnﬂtﬂl— 5

kipumwiiaa €3aMH3 Ba uuTer pasaal,

dr
::j‘ —
9 t]
- |/ =Bl =5

— Tpan  AouMHACH.
renrsawann xocua Kuiauns, By epaa Cy — HHTE
LIy unait KeAnG f He ropaac Gy KIEACH EHd.‘r-’E'!'Hj.n Hcpu.lﬂ:fi.l;;{]:
"Suaw (17.95) teuraamara (17.98) aau EHHhﬂﬂt—l}"ﬂ;Hﬁ rqnm
mynocataTi KyAud na Gup sapta purerpainad, n;*;t VP Ev“;;
st BagT f HUHP (DY HKIHACH :uﬂaarm; T%Tﬂimuﬁx::-ﬁ?{hu-
Girra €, HUTErpaa LOWMHACH NaAA0 Dy AdAd. A8 E
::: r}-:-:nr..mmz {1?.95} Guaan OGHPraapkas  HYwRTa a,:iiputamﬂ:[;r
KyT0 KOOpAHHATARADHIECH TerrAAMAADPH gjaean. By TEEmﬂua-::
aapia xammace Gians 4 1ol E C,, C. uxTuEpufi §srap
apTALp ACOCHAA ARHES
conaap HIITHPOR atann. Y.aap GoWAZAFHT W !
.J'IHHE-"'[E:;. Bow aHFHY WApTAAD KyAHEATHUA Gepramuin MyMKHH:

+ C, (17.98)

t=0, r=rg o=%;, r="r, §= T

; amAAapH r=ritk
Hyktanuur kY10 KOOPIHHATATADHAATH TEHTA :
9= QE!:- anmKASHFAEASH kelun yaapaan ¢ un AYHOTHO, -rpa-e:-r?u
pUSHHE KYTG KOOPZHHATAASDHAArH TCHTAANACHAN Xau AHHKAS
wh;r:;:;mu. TPAEKTOPHAHNHT TCHTADMACHHH Gepocuta, r= ()
g ¢ == 3 (1) TEHTAAMAAAPHA TOOMACADH Typa® XaM AHHKASID MYM
knn, Bymwuur yayn (17.03) renraamans
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!
dyp =;E—f‘dt
toHIIAA 2346 Ba (17.97) un suruGopra o.aub,
d? i g dr

met” V 2 ;EJ_
£ = - e
—|E = 1(r)] gt

BHIASMANN jocHa KHABMMI. Dy Tedraamann unterpaaqad,

-_' 1o
3 if— —ﬂ—?—dr ..l.. c
I/ 201 [Ey — T (1)] — Fﬂ

mWara spuwavus, HyKTarda TaboHp KAAyBYH MApKa3uni  wydq-
kau1al Gyanwdra Kapad noreditnan swepras I (r) amukaa-
» Cynrpa Oy noreHudan suepruaundr wdogack (17.93) ra
wanau, BUp MAPTA MHTErpajIgll HETHMACHAA HYKTA TPEEKTOs
HHHHT KYTO KODDAHHATAASPHAATH TENTAAMACH XOCHA KHAHHA-
Tpaextopusunur uhoaackaaru 3 14 Yarapuac AOHMHARAP, IOKO-
piaA siTHATAUN G, GOLLIAHFNY MAPTAAD ACOCHAA TOnWAAAM.

(17.99)

97-§. MoxawA wygTannsr HoloTOH TOPTHINHIN Ky 4H
TAhCHPHAA XApPAKATH

 Maceacn m G6§aran smoxavit nykravusr EpuHHr TOPTHW K4
HADK AU 1KYY) TARCAPHAAr] X8pakaTHRY KApafiMua. ByTys oanm
R KouVuuiaH Qofinsnranauus, 3 =ymM Beiriiaaul kiupi-

(Gyn1a M — Epuswer wmaccacH, 7 — TPEBATAUHOH AoHMHA),
IYKTara TaLtup KuAyBuM Maprazufl KyuHu

£

U(r)=[F(r)ar +{:'——J’§ldr+c= Z+c,
OTEHLNE IHEPraR 3Ca
{r)=—=—C

r

M. r=oco aa U (r) =0 Giacun. Y X0aZa OXHPrH# TEHTAHK-
=0 weant wHKHG,

I (r) = —-:—:

AAHE Xocua kuaawus. [Moresuman smepruasnuar Oy Hpoaacds
(17.99) ra kyang,

05
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?__j‘ - lofr dr+C
el 2

K§pHANTIAAFH TPAEKTOPHA TEHIABMBCHHM OAAWHI. F Jarapysuusu

i I o
B — '}E KHAHG BAMEWTHPEMHS, G == f#‘r‘ Giaaam. ¥ xoana

‘o
anry Yarapysun opkaau (17.100) rearadua

*"Ir#i-?+c

sfpunimmaa Eansanu. By epra A —E.-u::E.},+"'-’:-—:FI Gearunam Kadya

i
guanuran, (17.101) waur esnus

1}-'ur|:sinlf—i+{.‘ EKW g = AICCOS (—i-,—'i. i Ly =C—--;—-
Gyaaad. Dnan r §srapypanra §ramus:
iy
g = arccos| —L—L__ 1+ C.
mia?
g,
]
By njogany
f
i
§ = BICCOS - 1+
2E1;

4 A ey
K¥purnmaa Eanw mysmxuy, Bynaa
LAY e
= =L =k Fr gl
A= Fhres

Gearnaaulagp KHPATIAK,
L=
er

cos(e—C,) =

xocna GYasmw. KyTs KOOPAWHATAAADH CHCTEMECHEHHT FXWHK
cos (e — L) =08 ¢ Tenrauk GamapHAaaHran Kuanb oacax, OXup-
ri whonaian TPAEKTOPMAHWAT KYAWAAPH TeHriadacH keand wa-

KL

AL (17.103)

oo 1 4ecoss

(17.103) KoHYC KeCHMABPHART KyTO wOOPANHATAAAPHAArH TEATAL-
Machun HPOLAARIAAH, € TA JKCYENMpPUCUmEm, [ rd 3Ca KONNC
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(17.100)

(17.101)

(17.102)

Kz fapasempi nefnaann. AB3IHTHE TEOMETPHALEE MBTh-
H IKCUSHTPHCHTETHHHI KadAgA OVawmpra  gapad (17.103)
pama gitnanans (¢ =), saauncan (e < 1), napaboaaun (¢ = 1)
runepborann (2 > 1) whoneaanan. Wynaad geaud e<21
rapis MoLinil HyKTeHEED Epra pucOatan xapasatiiard Tpaex-
HACH afliang Exn 3AAMNCA3R nbopat Gyamws, weHn ¥y EpRusr
HA A anoW CHPATHAZ XapAKATARHHUIH MY MERH-
nae wawaafl wapTaap Oamapuarasiman e=-l, e= 1, e>1
gtk palang, (17.102) Gearwaswra xjpa
QEQIZ
& =1+—2,
st

PRAATH MeXAHNE SHEpruasuur Gowsanrig uinaty £ xyfiusary
HEOQ@H TOMHARIH
#

m mr 3
A (F)= =3 e

W #pOoaEHH OOAHNTH TEHTAMKEZ KYamus:

me 2 [

(e + I}{a—l}m%(ﬂ:-ﬂﬂ).

g
l’f,—i"—”{ﬂéuu v, < l./lr—d—d oa <1,
fia fa
M

00 tun vy=]/ = mae=1,

Fa i

m;‘:-‘.??rﬂ:,:rl) din Uy > I/E"'rﬂ am el
a a

v, — 2 (17.104)

6 quwaan. Jesmak, v, SOWAGNENY TEIAUKENEN KHAMATHTE Ki-
6 TpacuTopkH afliaKa, 3aaunc, napaboad, runepbola OFnaam.
Hygra Epaunr cyauui Afagown cadetiann alsana Oy Aaal an-
BUAIHEY TALMUHAGAOHTAR SHC KUK T Te3aHud — Oupunil
: mezapxnl aHakaedane, Dapas KHARRIAK, HYKTE Ep CHp-
wuaan Gupop, Ep pasuycd K ra nuchatan suTHOOpPra osmaca 0§F-
| ABANrAW AApAMAAA KMuMK Macopara WYTAPHAMG, YHrA HIOHTEA
Eﬂuumzﬂ GOWARHFHY D, TesAuK Gepuaran ﬁ?ﬂtﬂll.r%nnmmr
 Kapmuaurnuy snpTubopra oamalivua. Tpeexkropua afasnasan ubo-
PaT 6fauun yuyi € =0 wepT Oawapuamuy kepax. BusoGapuy,
- 17.108) gan R =p &kn R = ;—; 69aaqu. Bynaan
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= Ui'ﬂﬁ;ﬂ" V'E L]
R W Biw ™= m =79 T.

Iynwnaft guanG, HyKrara ropusodTad  A¥waammaoa 7.9 ww/e
Tesauk Gepuacd, wygra Epra wailind tywmacaan Epauar cyBBHA

Afanomn crdaTHIA GRAAHA GVAAa6 XapaKar Kiadaw.

Juian HYKTE EpHunr TOPTHW uafAoMnisE uueHO KeTHWNHE
TABMHEIARANTAR SHM KHYHK Ty TEIARKEIE— HKKHHYE HOOMIK TE3s
Ankin anugaafivns, Bywaa wykra Gowxe Gup Toprewnm maffo-
HH TABCHPHrE TYWHO KOATYHHra xaXap napaboas Ofiaab xapa-

kiTAgnann, (17.104) wapraspEnsr WKKEHGACHTA Kipa

7, = I/anlv”ﬂ'nsll,ﬂ e
N €

Giaaan, WMysnai kuanG, Ep cupTesan yava ysox Gfamaran ma-
cothars k¥TApUARG FOPHAONTAL AT HATHIIA 'F.; TEIAMK OArEH HWYK-

Ta Ephunr cynwnd A¥azown 6§Famwm yayn
19 ==n<<y, =112 =

Gamapuuus Kepax,

XVl 606, KATTHK MHCM JTHHAMHKACH

Mommu# HYKTAAarH KabH KATTHE MHCM ANHAMURECHWUHT XaM
HEKH Macaisck masmyad Katruk mecmiumer 6y macaasiaputm
euHWaa XaM GepHATAH Kyuxapra wfpa mucM XAPIKATHHR AHHK-
aaur acocuf sazmda Xucolaamanw, Arap muem 3pkens 6iace,
GOFAGHHLAPHANT DEAKLBEANAPHEN ARHKAAND UKKMUUE MACAIA K&-

TOPHra KHPAH.

Kyfnia 6n3 KaTTH MECMANHT marapuaasa, kVaraasac ¥y ar-

podussrn afiaanua, Teknc napaanea pa chepur  XBPAKATIADHHH
AHHAMAKAHAAT HHEAAE MACAJACHHH €YHW PYKTAN Haszpunaw xapab
YuKasmies. Bynaalt Xapawariap TEHrASMABASPHHH TY3HUIAE CHOTEME

BHHAMHEACHHUHr SCOCHA TeopemanapHlan duiaangnamus,

98-8, KaTrey KNCM WArapHAaMa XApaKATHHMNE
i pEHLUHAN TeHraamandpn

KunemaTneagan MABAYMKE, WACAPHIAMA XAPAKATAATH MKHCM=
fuur GAPYE HYKTANAPH WY ®HCMIA ogHHran uxtalpud uvgra 6u-
Adn OHp xnA KOHYH ACOCHAA XapakeTaadaim. [lywuwur yuva
HATEPHASMA  XEpasdTAACH HUcM  GHPOP HYKTACH XEPAKATHHAHD
AH( PEPEHURAL TERTARMACH HKHCMIHHT HATAPHAIMA XapaKaTh And-
ibepenunan TenrdaMacn cadarpaa xabya kuanasan. Byaaan HYKTa

cwdaTHAA OXATLA WUCMATHT MECCEAIP MAPHAIN OAHHALH.

Ancunmnr  waccacn M, € MAccanap MAPKAIMAMME PARHYC-
BexTopr £, Rap Oup M, vyKTacara Kyfiaral Tawgn Ky IapeaHRer

208
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TancHp srysuncs Fp G-
¥ xoana maccanap wmap-
IHHE X3PARATH TEHrIMACH
[.25) ra KYpa ocucs uaza-
AQNG  KOPAKAMUKGNE Oud-
TPEHIZEAR MENZAQUOCH Ky Hn-
q8 Giaanm;

.HF_;..-;?? (18.1)

{18.1) wn xoopannara $KNapu-
Td npoeiManal, mucw waza-
prAGna  xzparamu  dugigde-
HHAA  MERZAXMIATPIRIHE
@240 xk9puniwin gfodasa- 18,1~ pacu.
JHLHN XOCHA KHAaMEY;

A n af

b, o - .l
M= ZFE, My~ 2FD, Mz, = ZFL  (182)
Bynna x., ¥, 2,.— WM MACCANAD MADKAIMHHMr KOOPIHHATAA-

pu. (1832) TEsrAAMAZAPHM HHTErpAnSAll  HYKTAE  XaPAnaTHimHr
Cdrpheperian TERTAAMAIADHHN HHTErpaAnd KAOH GaKAPH AN,
 WMlysn tangnoial 3@pyPes, TAWMKH KY9A8p TEHr TARCHP 9TYE-
CHHrA HENTHDHAHIHY MYMEHH GVATAH XOJ0ardHua sHCW Oy Kydnap

F

CTALCHDNAA BATAPIIAMA XAPAKAT KuAa oJanm.

99§, KaTruk KNcMERHT KisraaMac ¥k atpodmia adnanma
s XAPAKATHHHHC AWdMbepenuna) TCHIAAMACH

Bupop OO, ¥¥ arpoduaa ahaanyeeu wucs Sepuaren (18, 1-pacul
0 myxrana cipepux wapuwap, O, BYKTINA 5CA MOAMWMNDHEK €D-
muaa waxgamasuras. O sa O, wykTamapaa xocnn Gyaagurad

AR HAAAPHE MOC pasnwaa vV, Ba N, 0DHAAM GenrnadiisK.
": peakuua dazoza uweTHEpHA AFRATHIHE STAARAMN MYMEHRH,
5, PEAKWRA 5CA BlRAaHNI YKHra THK OFATaH TEKHCARKLA ETOIH,

o
HCMPd TABCHP KHAYBYM TamK Kyddapuunr Gom sexropHun R

£
KaAH, YAapipAr @ wykrara uucOatan Gom moMenTHuH sca M,
BH Gearmaafiuis. HucM XapduatHuH XAPOHAT MHKLOPH Ba Xa-
FKAT MUEI0PH MOMEHTH XaKnjars Teopemaapas adodasoBql
[eRCAAMANap THans Gearwnafan. BY TewFadsaasp gyhuaarada
T ERT
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=

KBV, + Ny,

[18.3)
:-[i ppd —
T:J =M+ ('ﬁal xﬁf@,}' ’

Bywia K — WHCMHHHT XOPAKAT MHEAOPH BEKTOPH, L,— 9C3 MHCM-
punr 0 nyxTara nucOaTan wuneTHK moMenTmAHp. Koophuwatanap
Gomunn 0 nyxresa oaud Oxy: koopiWRATEINP cUCTEMACHEHH YT-
kazasmus. (183) renrAaMmergpay Oy KCOOPAHHATANAD CHCTEMACH
FRAQPHTA NPOEKLARASAMAI:

kK
%= R:+~ﬂ;+~ul_ﬂ "E.I.'_'] = R]'+Nﬂj+'~ﬂﬂl

alk
-4;! =R:+ Hﬂx"

18.3a)
Ly, dl. g (13,
di
xﬁﬂ,zi ‘—?—-’“mq

By TeHraaManapHMHr Sa0 TOMOHAZPHHH SHHEASIITE HHPHOIE-

uH3. Mawayumw, - M-E';- M(n * rr,}. Byuaa M — mucMauur
— —

MACCACH, Ty, — HHEPUHA  MIPKAIHHHHT TE3AHCH, W — WHCMHHHT

-
sftnanva xapakaraard Gypuax TE3AWTH, £, — HHEPUHA  M3PKAZH-
Heur O gyyTara HHeG2TaR panMyC-BeKTOpH. ¥ Xoama:
K,=—Muw.y, K =Mo-x, K=0

Byunsu xyAuaare xocua Gimsmn:

akK dA ; - div
—E - —M(s-9,+a*x,), F’- M(sx, — 'yl =2 =0, (18.4)

Duay XApAKAT MUEKLOPH MOMEHTH NPOCKUHATADHHHHC XOoCTHAE-
RAPHHEH SHHKAAWra Yrames., MOpayMEs MexXanHs CHCTEMaHHaT
GHpop HyNTAra WECGaTam XApakar mmxaopu wmomentn (17.28) dop-
MYJEI8H TONHABAH. KATINK KHCMHWAT Koopmumataaap Gowura
HHCOATAH XAPAKAT MHKAODH MOMEHTHHH AHWKAML Y9YH JKHCMHH
n Ta mafioa Gfaawqenapra GFnamns. CHurps OYHIAR KHCM YIYH
(17.28) waou uyuocadar tvaud, Oy mysocabartaa GVABHYANADHENT
MACCAAAPHHN HOArA HETHATHDHG aumutra  $rauns, Hatewina
AMUCMHHAT KHHETHK MOMEHTH Yuyi

Bym (7 x%)an

- - - —
dopMyas XOCHT Kpaasmus, DBynaa v = @ 3 7 skeHaurana ga o Gyp-
S0
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¢ pexropn aRaammu jxw Oz Giausa Afuaand, unrer.
S SMACARTANM SRTHOOPra oanb, MHCM KHHETHK MO-
IPOCKUMMAAAPHEN  XHCODIALHUAT KYRHAATH DOpMY Ja-

iy xzdm-i—u'_i:ﬂ'zdm:— ‘,‘l"-l'f“-
[ (M)

ooy —-lJyzdm—-“l,,ixzdm-—l'fn“ﬂ'fms - (18.5)
." al i _'I 1]

ot j;tx‘-i-y'}' dm =t lo,
a M}

w6 unkaan., By epra [ F,,— MHCMHAHT MAPKA3AAH KOWYyBUH
MR MOMedaTaaph, [, — 3¢3 JKNCMEHED Oz {¥Ka uncGaTas
wuepuna  MoMentuian woopar. (18.4) sa (18.5) TenranKAapHu
18.3a) 1a xynuna:
E —Mey, — Mulxp = Re+Np, + Mo
Mex, — Muty, =R, + Ng, + No .y
0= Ry + N
ol otl My~ 00, N
—sl = atly, =My, + 00, - Ny
sl o= Mo
Bomaanruu wapraap Oepuaramaa (186) Tenraamanap KatTHy

MEHHET dKTHB KYy9a3p TALCHpRAArY XAQAKETHHHE Thamyg annK-
Mapnu, (18,6) nare cyWrra TesraaMand ag0xnA3 KVpub unKaMHS.

(18.6)

fﬂ;‘;'Mm (18.7)

nHaMAA @3 MyMKuH. Dy TeHraaMasnHe Yur Tuuouuﬁauma
qApHERE addannm FKrca Hacharau G0 MOMBRTHASH H G;ﬂ‘
T) TEHFAAME KOMMUY HCUCMHAHE gYaratmac Px an popuida
apva xapokany duddepenijiai mer2aaMacy neftuaant. 2
(18.7) Teurnamauy KATTHE HCMEWHT HATAPHASMA :gapsr{::r
(hhepenunad  TeHraaMacH (18.1) Gunan ray{ocaat, HHCMH .
s MOMEHTH AlIGHMA XADAKATIA MHEDWHA FAuOsH tn:ljtrun-f
pEE OUaNWMHEA KYpasMmM3, ABHW ACRCMMENZ GEACKIt PR
chaman WHEPRUA  MOMERTUL  afransd Japakamdazi Hiuc-
unepm Auzane feazaaion. :

Arap AcucuEuHe afirnman Yiara muclarag wHepumn -'-I':'“EE'I-'I.
CWHCMPR Wi Rnaras  KYSAapueHr ansaHKI ‘F’smr_a Hl-le'EI.T‘I}I‘I :uu-
MOMEHTI MABIYM Eku YHH YHCOGAAm MyMERE OFaca, (18.7) ang

i
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F

- /

Pepenunan Tenrdamann Gepwaran GOWLIEHFNY WapTAap a
HETErPANAA0, XAPAKATHMHT ¢ =5 (f) Kouyawum mnuﬂu yM::ﬁl_mH

(18.7) nan wypammaxn, skucw afirsusa KAPUKATHHHAT Tenrig-
MACH GUFAGHHIWIABD peawuusnapra Goraux GF amad, fbakar axtip
KYUASPHUET Y3Hraruma Ooraux. Hlecu  xaparaTuanust TEHTIaMAacH
AHHKASHPAHHAAH CPHr @, &, X, y, #AAaHsm Gypaarn ¢ opxany
HINOAANAHNIIN MYMKEY Gyand, (18.6) wunr woaraw 5 Ta Tewr.aa-

== — —_
Mac af
HAGH N, j.'."a’, Noow Np o No, DEBRIMA KYua8pH BHEKAA-

HaAn, (18.6) TENTAAMANEPRAK &Y pamuswy, GoFAalHmaa AKUH

]I{:g; :-naul:u.nam MACCANBD TEKCHMOTHTA GOEMK ﬁimmpﬁpuiﬂﬂuﬁ:p
ﬂ PAS, HHCMHUHI KapakaTura, Eymaanan yuunr o Gypuak Tea-
:u‘;ii Bd & GYpYaK Tesnamwiipra Xam Gorauy G¥aaan.

qnacashgy““e’:;n ﬁ-:lFJlEl!llLu.uapltHHr PERRUMASADN MHCMTE TABCHD
s ﬁdmg-nﬂmﬂ;um.mpra TEHT, Wapama-gupn AVHaArEH BYS8p
ok i Prd TawCap wuaaan. Mmcwm katTa Teaaww Giaan
Har'm.m:::[:mﬁ ¥ KYUAap MuCMra kyituaras arrna KEVeRdpaan xam
ot KETHIIN MYyMEHH. Afinanma xapakar KHAYBEH KHCMH
in Hégﬂ l-ta-mpif.a Oy aai KYYIEPHHET nafLo GVammm 3apapau
cuuumuraﬂup- 41T Te3ruKAApaa By Kyuaap GoFtaHHWAapHIAT
i e uIcMI:ﬁ XHA ABIPHANEPHWHr KeAHO umkumura caGal
i ﬁj'.'t{r ‘ J:H, Aadnma xapawar nasosuna GyHL1ad KywIapHHHT
an. (188] cé. HIH KYPHAMANEPHANT PABOH HULAAMHEH TaeMugAal-
i 21 TeHrdaMarapaan  k§¥pmaanui, Brap afsanww §iu
5 H}:::i MACCANRp mapiasuamK rca (Gywrax, =y, =0) sa oy

rq H .
il :.;' .].r HHEPUHA Oow URaapuaszm Oupw Gfaca (Gywaa

R;:‘l‘Nﬂx -"'ND,_:-"’{-L
'E1'+ Ha,"‘NﬂJ—ﬂ.
Ra+ N, =0,

M, —00,- Nn.'_.‘==ﬂ.
My, +00, . N, =0

TCHPAAMARED X0CHA 6%auf, Goraa-
RULIAZDHIAT DEAKUNAAAPH 3 UCM HHEP
Aapararara SoFawk Gyamanau. Ly
Gunan Gup garopaa Oy peakuunaap-
W4 (1B.8) renrramasapaan Gesocura
BHRKARIE Mywmumi Giaaan. Ly ssenr
YUYH aRranyBUH KHCMASpH Gop Ky-
PHAMETAD Alsamnm YKaapn YapHHEr
HHEDUHS MAPKAApHAAE Vraduran
B3 Oy ¥KA2D wHepusa Gowm VHaapu-
Aan  Oupu Gfaaauran Kuapd sca-
A3aH,

55- macaas, Maccacu M Gyaran
KATTHE MHCM ' wsaccaqap sapxa-

(18.8)

18.2- pacu,

J0¢

PDF created with pdfFactory Pro trial version www.pdffactory.com

y Oz ropuaoHTAd K aTpodmaa §IWNEAT

K KoM rakcHpHAa rebpawsan (18-pacw). ARaanmm Fxe-
Ap  mapxpanraya OVarad sacoda OC =g, KNCMUHHD

ww YHAra wnchatan mHepuss moments J ra tent. Bowaau-
] KecMa BEPTHKANLEH w, OVPHAKKE OFZHPUANT,
ra w, GOUARHFHY GYpuax TelWk Depuaran. Afasauwwm Gyp-

W, Macca sapkaangon  fTealioirad TOpH3CHTAT §i 51;&'-
BiA afaAHZ OAAUHTAH KHCM (uluk mefpasiud Redwaann, $u-
IS TeOPaHTHYHHAT XAPAKATHEN AHHKAALL YUYH HCHCMHHHD Hﬁ}a-
amac ¥ atpodmas afaakma xapakate onddepeBusss Tenrds-
ac (18B.7) nam dofinasanamna:

!ﬁhé-t Mﬁl'
d M, =—Mgasing, [, = Gfaraua yayun TeHraaMany

Ig = —Mgasine

-+ ging =0 (1

fpummmna damumr Mymud. (1) wpoxas gusun melGpanzusrune
Peperipial RERIIAMICE AeARAdEH.

ApaKAT BAKTHAA ¢ GypuaK KHUEK KHAMATAZD KAOYA KHATEHM
H, siny =3 ne6 oanm mymuns. Lynwur yayn

M rpa
S 2)

Gearnaaw xkuputud, (1) mn Kyluaarwsa swhogasafuna;
¥+ Rg=0. (3)

I"-Hl:u sprun  refpauma  xapawar anddpepedunan TeHrAEMACHHEN
nazafan, Bepuaran é=0, 9 =3, ©= o, COMJANFHY WIPT-

; pra kVpa 131‘ Mq;-;pepeﬂum TEHraMa eYdMi
3 ¢ = g co8 b0+ D sin byt
1

¢ =a,8in (k{4 a) (4)

Aavn Gunan adoaasannd, «4) Az a, na a GOWLMAHPHY WAPTAAD
PHAAW TONHAZAN:

a=) 5+ ;—“ ==ﬂr=iﬂ$.
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= f
T _ e 3= 5
® #| 2= Hgﬂ

(3) sa (5) nm (17.50) ma (17.51) Guasn rakkocash, usnk Teo-
PEHCHY  YAVHAUCH L=ﬁ Gfaran  watemsTHK FJeOpanrnd xadw

i FJ
XAPAKAT KHAMIIHHN KYpawud; L YayHauk @naun melpaniien s
REAMUPAIZAN VIYRALZE [eiHna Ly, ]

100- §. KarTiy xucm Tekwe napsasel XApaKATHHHAT
andppepenunan TERTAAMATAPH

Manaymis, MUCMEHHD TEKWC napssie] K8paNaTHUH Xap OWia
WMHCMIA OJHHMAH Ba KyTO nel artadyBun HYKTAa GHAEH ORProjuk-
As  GYaanuran HAr2pHaaMa {xj-qupuaj Xepakar sa ywoy xyro
atpidrazarn  afnaima  (HncGui) XADAHATAAPHUNT AHFEHOHCHZAN
nEopar nefi xapaw mymwus, Ky16 cudatuaa mmcumunr C Macen-
48D MAPKAIHEH OA3fANK. ¥ XOAKS wHCwHunr Ky10 Buaan Gupans -
A HAraPHIAMA XSPAKATH KYTOMHNC XapakaTit Owadu TYAHK aHuK-
AAHAAH; KyTO aTPOPHAArH AAMaHME KAPOKATH 3CA WHCM HYKTAA2-
PHRUHE XapakaT TeWHCAMrHra TH G%aran sa C HyKranam §Tyaun
¥ii arpodwmaari afdauna xapaxaraan uGopar Gfaaiu.

Cucrema maccanap MBPRAINNHNT XBPAKATH BA KEHSTHK MOMEN -
THUKKT YSFApHmn XBKHAArH  TEopeManapaan dofaaiagnt WHCM
TEHHC-NAPANIEA XIPAKATHHUNT AuPPEpeHunat TENrAsMaNapHEY
TY3aMH3. Maccanap MEpkasmMEHT XIPAKATH XAKWAETH TCOpEME=
Aan oAnsaannl, KyT0 Guaan OHPAMKAArH xapdwarnmnr gude-
PeHilHan TeHrJEMACHHN XOCHA KHAAMM3:

M'El.. e EELh "'“.';;l.; ) E‘Flr
=l i

(15.9)

Byuna M—mucsmunr maccs-
CH, X, ¥.—0C HYKraHaur
HHCM X@pawaT TexHCAHrHra
OAPEJATEn  KHIHD  QAHHTEH
K¥sranwae x(v Koopanuars-
3P TEKHCAMPHAACH KOOPIH-
uaranapd  (18.3-pacm);, £,
£y, — WACMI a8 TABCHD KHJAVE-
qH ANTHE RYYABpHuur 1{=1]
2.11..-. J'Ij G-I A& G}l Fy;-ﬂ-ap'
AArH NPOCKUMANGPH,

CHETeMBHHHT Maccanap
MApKESHrE HucGaTan nuctufl
XAPAKATHAATH KHNOTHE MO-

MEHTHHRRT §Erapuily xaku-
saru reapesa  (17.33a4) uu

15.4- PACh,

204

PDF created with pdfFactory Pro trial version www.pdffactory.com

==

ir MACCAAED MApKAAuAN OAHHraH KYTlra HuCGaTaH ynpa-
BTOHE ITHD

I8 = m |F) (18.10)

fem)

TEHrAAMEHH XOCHA KHAAMH3. Bysna /. — mucsnnsr C nyKratan
FEUH BE MHCM XADAHAT TEKHCAMIHTE THI Gyaran §xKa HACcHE-
H MHEPIHA MOMEHTH, 9 — KYT0 8rpoduadrn alaauuil Gypuaru,
B.9, pa (18.10) restrasuanap GUPraingns MeHcuMuR: Merns nas-
den xapaxamu ouiepesya.e meHz 10 A AGPUAE RPOLEAAH-
] /Kncura TaLCUP KUAYBMH KYYAGD BA TernuwlAn GOULAmNFRY
uapTaap Gepuarasia Gy TEHCABMANApUN MM rerpasaal, Xy Yo BE
f Hi ¢ BAKTAMHE (PYHEURACH CHOATHAD ABUKAAM MYMEHH.
. Tekuc papanden Xapakat KHAYEYH KHOM GOFAAHHLLAAD TABCH-
pusa Gyaca, (18.9) za (18.10) TeHraaMatapHUHr VHT TD WO pH-
| Td GOFJaHMIIASD PRAKUHANAPH BA YAApHHHT C UYKTArE nucOBTaH
- MOMEHTAADH Kupain, MavAyMin, GOPNEHHIIAADHEKT PEAKLHAAAPN
CBKTHEH KY9JAPTE PA YMYMAN OJATEHAR, MUCMHHET XAPSKITHCA XaM
L Borauk Gysnaan. DBy X0AZA MHCM XAPAKATHHAMI TeHTIaaMasapw
- Guaaw Oupraaukaa GOPAANMWASD PeAKUMEAIPHIN SUHKAAL YIyH
(18.9, (18.10) Tesraamanap KETOpPHIA GOFRINMIIAAD TEHr.AMAIE-
CPHHH XaM OJAHUL Kepak,
~ B6- mocaza. Opupanrn P 6§aran A ox (18.4- pacu, a) nacrrs
TYWHS, oFppaurk Gyamaran ea wfauavafnuras Hn Guasn £ ewa-
AMDAKHE TOPHACHTAA H3NA CHPFARMAR FHALHpawra mambyp guaa-
- A oan Kysraadac D Gaokaad Frxaswaran ma B GapaGaunra ¥puds
Soran. D GnoRduuT OFRDANCH, VEAaplard HWgagaenm Xpcofra
- aamnHwafan. r o pasaycan £ Gapatan R paguycan E ruanupakka
. OHDHKTHDHATEH; YAAPHHHET YMyMufl orupaurs () ra Tesr, Maccd-
agp mapkasn € AaH YTysuM TFOPH3ONTEA FKKE HHCOATAH ONMHIEN
HHEpUMA Paiuytd 3Ca p ra TeHr, A OKHUHD Te3AAHMWE TOOHACHH.
Eunm, Cucrema xapakaThan AL WniHE KApguu opxaim A
CMCHCMUUNT TYFDM YHENKAH HATAPUAAMA XapakaTra Xamna Gapadan
| B puAAupaxAdE nOOPAT MHCMHMHT TEKHC NAPAAIES XopaKaTwra

¥

L e

=1

1.4 pECH.
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— .

i
J

uus (18.4- paem, 0). Bynaa xap Onp MHCMHRNT KB H O
;:qgﬂ: -rawréupunn WOOaTH TAPAHTAHK KYYH OHAaH 2 pawTHpa-

'Hsll'ih]ﬂ'!'ﬂl-lﬂl-ll-ll" HKKHEUM Konyuura wipa A 10k xspagartiany
Lw =P =1
£

aua Gpagn wonanm Mymewn, DapaGas Ba FHAOHPAKAAH
:im'r WHCMHMHF TEKWC napadaen xapakath Andipepenunan

renraamanapi (18.9), (18.10) ra wjpa kyhuaarnia B3nnanu:
mx,=T,—F,
m}:"n =N—Q,
Iy =Ta+F R

(2) — (4) Tenraamaiapaa FaARMpak Gunail W3 OpacHiard Hill-
Kazanuul Kyum F, uamisr FRAMHPAKKS HOpMaA peakunacn N, A

Guaan nio-
HE PAALMPAKKE KYPCATRAMraH TALCHPH 7, Ky
:::.;Lran. D pﬁmmnur oFupanry  BA  §Kaapaard WUIKAIBHHI

3LTHOOPTA OARHMAranE yHyH T,= Ty=T Gfnaan.

o e T

(1) — (4) renrazvanapna .ﬁ? T,, £, w, BEKTOPAAPHEAT MHK-
apH HoMaBaymaRp. By TexrIaManap CHCTEMGCHAAM, YMyMaH,
:{;EHHPHDMH'I:JWHHHP}IH BURKAS MYMERE, C NYKTA TYFRM UHIHK-

au xapakatas Gyaramn yuyw y. =const, y,=0; GunoGapus (3)

aan N =0 geanl uxgan.

C nyKTa TesaguNuI W, ==X, A 0K TE3AIUHIUN OPKAAH KYRH-

garpsa wdoidsananm

w, =—00,.

Y R4

Fuapupasnnur Gypday TeanaHuum -}-‘ 3ca @, OpPKaAH Wyfnna-

ruga OoFaauraH;
wy
R+r

7

Q .
Fuaanpax B3 GApabaupmnr HHEPIHS MOMEHTH 3CA Jo= =p* dop
Myaa Gunad aungaawans, Hatiaana kyfugars Teiraauazap cac-

TeMacH Xocua 6¥aama:

L pate s

g
.':I_p_{‘:——wd:]"—-r-'r
g RAr

sy
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Q g

g R+r
6) Tenraama xasaspusn R ra winaftaput (7) Tewraama Guaan
XEBAME-XB0 KYLIIaMHI:
Lol e

L, —TRER, (8)

5) Tesrasua xaasapui (R -+ r) ra kynafitepud, (8) Tenrsama
NEH XEAMA-XA4 KymCaK, @, ra suchatan TenraaMa xocHa 6§-
BLH

'ﬂ-’A=Tr'+F.R. [l‘}

[F R4+ 2 828G, = PR+ 1),
By wdonagan w, TOonHAadwW:

; FIR+r) :
FR+P+0RIm

Snan gepax 6Vaca, (5) sa (6) tewraamaaapran T sa Foum
RAM 101U MY MKIH.

o, =

101-§ Kariek sACMEHHC K¥3Faamac HYKTA arpodmoary
aflianMa XApaKATHHHME AuddpepenilHan TeuriamMazapu

Bupop w¥aranmac O nyxra atpodeda afaanyads KaTrHig #ucM
. Gepuaran (1B.5- pacu)., ¥Ymby mykrann xoopawsatasap Gowu Ku-
- aud x{araavac Okyz B3 WHCM GHAan OGOFARNCAH KY3IFAAVEYR
O KoOpAMHATAAAp CHCTeMacHH® kupaTaMua. Keaamakzarnm xu-
eofnapuy  eHTHAZAMTHPHID Makcaguwma 5, Ow, O0 §gaapan

l8:5 pucw,

07
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WUCMHHHT WEcpuns Gowm  Yiaopu GYaaauran guamd §riassmua.
KinenaTHicaas MEBIYMEN, SKUCMENNT K§IFRANAC NYKTa arpodilas
rit xapaxari ¢, 8, ¢ Sdaep Gypuawaapn Guaan TEAHK annKaABHAN.
Xapakar MHKAOPH BA XAPEKAT MUKAOPH MOMCHTWHHHIT F3rapHim
xaKHnars Teopemaaapian dohlansunt, Jiaep Oypyakanpidu
JKHCMIA TABCHP KMAYBYHM Kyuasp Guaanm OoFxafiluridd Tewraasi-

JADHH TY38MHIL. FGPE{&J’IH HHCMHBHP XOPAKAT MHKLOPH BEKTOPH-
uw, L, opkaan yuuur O MYKTOra MucGATAH KMIETHK MOMEHTH
BEKTOPHHMY, .F_?. Gsiaan sHcMra K ANACTaH BKTHE KYW1apHAHT oW
BEKTOPHHH, I‘I’ﬂ Guaan 6y kywaapnmer O wygrara sdc6atan Gow

MOMenTing, N opkaan sca O HyKTEAArH peakiust kywdHs Genru-
Asiimua, ¥ x0ana cHcTeMA XApakaT MEKAOPH BA KHHETHE MOMEH-
THHUHE VAIrapulig XaKHUAACR TeopeManapra Kipa

2 _FLN, (18.11)
dr
dro -
el 3 13.12
ot M, ( 4

Gyasin. (18.11), (18.12) renraamanap TveRwHPHA2ETrAH MHCM
XEPBKATHHAKT BEKTOD K¥puituuiiacy gupepenauis Tedraaumands

WAHp, HCucM RAPAKATHHW  XapaxkTepaailawran  yarapysqauasp —
gEﬂEp Gypuskaapu Gy TeHrAaMarapila RUHPHA PasHWA KATHE-
wany, By TEHCTAMAAEDHY EYHIUHHNC YMYyMuf TADPAOH wyRHLATH-
ya Gyaadq: apeano (18.12) Tenraama TErHwan KOOPAWRRTAAap

—

JRAAPUra NPORKUMAAANAAK BA L, BEKTODHHHI MPOEKURANADH -

Aep Gypuakaapu opkasn udonargnanu, CHurpa Gy Tenraamanap-
nau Afep 6Gypysnaapn  aAukzanagg. Sisep Gypuakaapd aHHK-
AaHranuadad KeflHy MHCuMHMNr  Xapasar  MHKA0OPA BHAKAGHEIN

wysenn. (18,11 Aan dofaansanns O nyKTatard N peaknons TO-
NHABLH,
Macanang my TAPruOAA MyKAMMAAPOK TexMHPAMH. -f— xo-

cnaa Lo BeKTOp YunHuer abcomor TeamrnmH udodazafian. Tes-

RukapuK KV WHm Teopemackra acocan L, BEKTOP Y4HHHAT afco-
AKYT TEITUCH MAZKYD BEKTOP YUMIA MOC HEJNYBHH HYKTAHWHT HNC-
e

Guit b Kiyipua TESANEAAPH AHFHNANCHTE TENT. Bynaa L, sextop
= L d

yaunAnr HaeGmL Tezanrd L, pextopdas K¥srarysun 0%y, cucre-

MaAa oAMNraH Aok Xocusara Tedr. Bysaall xocwsara aucbi
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b
" ——

cada xam fefuaann, Yen -d—:’ opKaan Oearsaafiuns. L, Bex-

_'f!uunur HYdUpMa Teznurm sca ::{ f_: pekTop xynafitua On-

1 @HugaaHand, GyHaa t-;— FHOM HHHET OHKR OYpUaK TEIAHK BEK-
ipH. [Llynzail gront (18.12) renraamann

;‘E - —-
S texl, =M,

wmaa fapuwr Mymedd. By Tewraamawn OfT koopannaranap
MacH Teaspura npoekpusaaivug:

dL ‘

.r:E"‘i' (ol — wLg,) = Mg
dl

;:"T _f,_ {ﬂqf’&i_uil‘ﬂt} ‘=Mﬂr|_"' - {IBIS}
4l

— (ol — Lo =My,

Byuna Lo, Loy Lo @y 0 0 My My, M. — ot pasRnaa

@, M, BEXTODASDHWAT KJ3FAAYBUN CHCTEME §KAGPHAALH
Qpoe UM apH.

Lo Lo, Lo, MPOEKUNANBPHH xucoSratuna. Mavaymes, (99-§)
. - -

K WHCMHEHAT L-:, EHHETHE MOMENTH BRRTOpH L{,=J[r>{'-ﬂ_!rim}
i (4

WHHHT NPOCKINRNAPH 9Ca

Bii -£ (o, — Loy dm, L, = j (Lo, — tv)dm,
(A

LR

Lm=‘£ﬁﬂ,‘—ﬂ?5] dm (18.14)
[k

-puy,':a:lapnau aRuKaauaay, Kfaranuac uyxra aTpopnia adas-

— —

Wi HHCM HXTHEPHA HYKTACHHHHI Te3aurH © —w X r  3Jiaep
MY NacHIaAH TOOHALLNH. BY TeE3AHEHHHD NpOEKURAREDN 'H;}'ﬁ H=
Adruya:

v, =~ u‘*: —af, 9 —0f—ol, O =87—0k 18.15)
xa 5, o, C— amom wxTHEPHA BYKTACHNMHT KOOPAHHATANAPH.

o, W, HWHC HHETETPAAra GOFAWH SMACAWCHEIN ILTHOODra oand,
_.[g} un (18.14) manr GEpUHuYR TeHrAaMAcHra Kifca,

Lo —uw, | (184 @) dm — u,wi trdm — w, | Edm

{3 M ()
a0e
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YT
-

xocwa 6faagu. By epaa _f(-q‘ + ) dm — L — RATTHE KHCMHMpr
)

O, ¥xxa uncGaTan wHepinn umttﬂru.d[‘én dm =f, pa ji&qu.
1 M)
= [, — MOPKA3NAH KOUYBUH HHEPILHN uuueumupu:tnpf. Xyaan

WYHAHTAEK, Xucobramaapui L, sa L, yays g¥anacax,

Loe= [y, — *’i‘”q- fiwg

Lyy=— by, + Lo — 1w, (18.16)

dopuynanapra spumamma, Kupntiaran O xoopanmaranap cnce
TEMACH FKASPH KECMHWHT KOOPAMHATAAAP GOIMFA HACGATAH Wiep-
i Gow §aapu Gfaraun yuyn f, == /f, =1 . =0 6§au6, (18.16)
dopuyaaaap

Lat = IENE' LB‘! = !um‘_ﬁl Lu: ) fc""m: {l'ﬂ.!?}
KYpHHHWHE oaaaw. (18.17) ax (13.13) ra xVins B2 WECMHHHT

Y. CHCTEM3 FHAAPHTE WHCGATAH MHEDIHA MOMEHTNAPHIHHT ¥ 3-
FEPMAC SKAHIHTHHH YBTHOOPra oaud,

dﬂE

L—+(/,—1) 00 =M,
i

1y ﬁ" T — L) v, — Ml‘-‘a' [ (1818
i,

et =) ne =M,

TEHTJAAMARADHH XOCHA KHaswui. By Ttesraawaasp Filaeprunz
JUHGMUK meNzaasaiapl jefHaaLn. (18 18) Teuraavasap owuf
Bypuak TesaukHHHT NpoCkunAAapura iuchartaid GHPHHYR TapTHOAH
HHIHKAN Gyamerad Auddepenunsa reuraamasapaup, (18,18) renr-
Jdasanap IaepHasr Kyiuaars KHHEMATHR TEHrAaMa apy

mE=';-|51nEslnr.p—|-fimat]l,

w, = usin §coss —Gsing, (18 19)

u:=-l|cusfl-|—:q1

Guaan SHprasMkga Kyaraamac HYRTa STPOQHAA XapakaTaauysuu
KHCM JHHaMBRacHENNT THAS TenrJavesapi CHCTEMICHEN THMKHA
Kuaaaw. BY tedraavassp €paamuga CHEpHE X8PAKATIATH EHCM
AHAAMAKACHHRNT GHPHAYH BA HKKHHYM acocHi MECANAAAPHHH X34
KHAHW mymkud, By epia wynn wala stew kepaxxi, (18.18),
(18.19) Tenriemadapun MHTErpasaaty Ba3wacy mMypakxad maTe-
MaTHK Macdaaaup, Xoswpya Xap Kadvial GownanFuy WAPTARP.LA
xam (18.18 (18.19) renranmarapun HHTErParAdUHNNT (pakar yuTd
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AyCycuil xoan masmyn. By xoaaap Fitaep, Jazparw pa Hosa-
AEBCKGR HOMIBEDH GHABH WPHTHARIN.

Kysraamac uyxra aTpodiaa KaTTHK ACHCM WHEPHHA OHABH xa-
pEkarianran xoa Jdaep xoau nefivaaxn. By xonaa mucura
[ABCHD KHAYBYE kyuaap € myBodguaradmran OVABIM, & YAAPHHHT
TEHT TEBCHD STYRNHCH MamKyd OVAHG, v KTIFaaMac HYKTA Opwa-
il YTaAW Ba Oy HYKTArA HHCOATIH MOMEHTH HOATA Tenr Gyaasan,

. Jazpanse Xoauda WNCMAA CHMMETPER FEH Mankya 6yaub,
MHCMHMET OFRPJAHK MAPKAIN BA KYSraiumac nykra 6y Vkaa éraam
A0y HAa [ =1 ). JKucu DagaT OPHPAMK KyuH TABCHPHAArMHA XA-
BARATAAHAAH,
 fe={ =2/ G§anG, KNCMEWET OFHDIMK MADKA3M YHUHT Hiep-
UHA SAMHNCOMANHHET 3SKBATOPHAA TEHWCAHrHAa ETajuras  Xod
MOsaedckan xoan aehunapm.

Bua 3iaep xoaunn xipud qukaMng,

102- §. Karray sucwHENT KVIraiMac wyKTa aTpoduia
HHEPLHA OHAZH XapakaTH

I0gopuaa TasKUANErABHAME3ACK, Gy xo0 M oe=M, =M, =0
Gnaan xopakTepaanan. By xon yuyn (18.18) renraamanap

ey
fo—t {f, = 1) 0,0, =0,

ﬂ-l,l
Nt =0 (18.20)

e
L— (1, — 1) 0 0, =0 |

;. —t

“muur Gavan Byanspe Guaan Tanmimawmus, M, =0 6farany yayw
dE; -

XBPEKAT MHKAOPH MOMEHTH TeopeMaCHra AcOCaH Eﬂ—ﬂnaf. o=

const {Ea =If,;l Giaaam. (18.17) aan

e+ Lol Lol = LG IR 21)
‘opuyaara sra BnaMmna.
S Onmn (15.20) Tewraawaiapum MOC pasHILIA o
naliTuput Kywnld wnxamus:
: oy i e
J'Em[?-i- .|':_|'|’.'l.llI 2 F !E.“C 7 LT gé"
&3
L& pa o ¥ T &
3 o e+ Lo+ fe) = £
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Byuaan z

0} 4 [ 0] 4 [0} = 2 = const (13.22)

xocHa G¥nsaw. (18.22) na A — ysrapmac neprugnn HQOAANAAAH,

(18.21) sa ;:13_22} A3 @; BA W HH W OPRAIM n'puﬂ.ﬂﬂnﬂums Ba
Oupraankns

fauls i f"l.l;l_l = 2h — f:ﬂél

Fla? + [t = L — [l (18.23)

Kfpuinmag €3amus. /; 5= [ xoania (15.23) HHHr OMPHHIW Temr.
SEMACHHE ft ra kiynaftTupnt, OSupHaal weKHETHORRE aRdpcak,
cyurpa /; ra Kynadtupas, mry MU TARPOPARCLAK,

£ (= 4y o) = 200, — LF =1, (£, =) v}

{ | (15.24)
'rq ”1 _"E}"’:-‘Lfﬁ_‘r&%_ .f: [.‘rz _'fl.j u?]

xocua G¥aann, Bywaa
E&qulﬁaa, — Ll =L} =§ LG~ [2h=1,
— I (f—b) =}
Gear gagwaap gupuried, (15.24) ww KyRuaaraya E3amus;
I (t,— b =t = s+ bl
J'q[:f"—fe:]ml =71+ Bw }
By TeHIAAMANAD CHCTEMACHHA OGHpragukad eund,
1 ——
R~ A R
t

Mynocabaran xocua kuaasua, By whoaaun (18.20) nuer yuHeSH
TeHraaMacura KYaMu3, v xoaua

dea, 1 F iz L, ]
me. — |/ {@+ pog)(1 +dul) =0
d Vi,
kean® unkamn. Tewraavazacd §3rapyoauapen amparaMus:
g dt

(2 + 308) (1 +28) YR

Harumaaz
S R el Syl 4
I (2 + Bed) 1+ o) VR,

xoena GUaann, C—nurerpas aosuuiten. (18.23) uusr uan TOMO-
HHAATH WWTerpast saaunmig wirerpaannp, IWynnalt guand £ sagT
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hadn w, HHUT AnMETHR GYHKUNACK OPACHARrH GOFAANNE TOMKAAD
, . BAKT f HUHE QyHKUHACH cudpaTHIA AHHKAAHraNRLAH Kehnn
24) TemrAamadapnai w, Ba . XaMm BAKT { HUHr pyHrRLHACH
ateaa tomaann. Huxoar, e, o pa o, §u Binepuurr wWwe
¥ Tenraamanspura LYAud, vaapass Siaep Oypuaiaapuun
rrpir (pyHELHACH CHRETHIA aHHAgI MYMKNEL

b Kartax KMCM  KPSradMBC WYKTA aTpodmasrd  XspakaTHHHAr
Diiep TermAPran HKKKTA XVCYCHI XOannH k¥puG unKanmms.
1) fimt =1, Bysas k¥araimac nysta xoopaunarasap Go-
uHAA 673K KHCMAWNT WUEPUHA 3Aaunconnu chepalan WOOpAT.
{18.20) rexrnanaaapnan

ﬂ‘l_! E'Il.q d""{ i
==ty =0 Lol

skananry keaud Wwgad. Bywaan o, =Gy, o, = C,, o, =C;, abu
onifl Gypuak TeSAMKHWHE MOAYAW Farapwac Gysaam; o = const
Msxunn ToMonaan masaysin, Lo =L, Ly =/fw, Lo =1w».

k L Esats Ly
.:.IH}"H.IIEI! fe=1= fo=h ByATanm YuyH TE- = TT, - T: = &,

HLHH @ BA _fu REKTOPAAD KOMAMHEAD BEKTOPAGpAMp. Lp= Lo=

= c'o?ﬁ.? sau. ¥ xonna e mn;ﬂ guin Gvpyak Tesauk Afnaau-

g xaM farapmac Gyaann. Lyezafh kuanb 6y X0ANa KHCMERHT

. xapakarta Varaamac ¥ arpoduaa Yarapmac Gypuak TesAux OM-
Aay Gyaaanrou afizassa Xapakaraiad #jopar 6yaanw.

i 2) 4, =1, By xoaaa (18.20) mnur Y4uHqR TEHCAAMATHIAH

;g.i{i:..: 0 6fmms, w, = C, xerud wukaan. (18.20) venrszmalapuin

L Moc paBHULLA @, © , @ T3 k¥nafTnput Kimasss

&M
d{lo}+ 1,64+ lfy =0
| XocHA ¥ aanw. Bymaau
: filﬂg -+ Jr,ll.u: -+ Jr:u.'lg = Cg
Hogann XOCHA KiAanuna,

w, §arapmac Gfaramy yuys oxupri ugoaalau
| (o3 + )= G
o + “'i =0,
~ &3 mymkus BusoSapun,
313
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w‘=-m;+u3+m}= Gy
skan. Kipamuakn, Oy XNoaga
XaM oHuf Gypuar TEINHKHUHT
moayan Yarapmac Gfaanta.

Bepuanwura kjpa: L, aﬂL_";-

— T
== consl. K¥sFanuac Koopau-
Hataaap cucremacuuuwar Oz

yxurn L, mextop Ginnad

oand, L, BekTopHuET K§a-
Faaysun  O5n, cucrema Y-

18,6- pacu. JApHAACH NPOEKUHAASPHHH
andgaaimua (18.6- pacu):
Ly, =Lysinb -sing, L, = L,sinOcose, (18.26)

Ly = Lycosh,
HikHaaH TOMOH 141
Lo =fme Lg = lw, Ly =lm, (18.27)
(18,26), (18.27) myuocabaraapuu Taggocaal,
Lysinfsing = Lo,
L,sinfcosg = fimﬁ, (18.28)
Lgcos = [w,
MyHOCaGaraapra sra GFaamus. (18.23) mHHr yYRHUHCHLAH
6 amfly = (18.29)

SKARAMIH KVprHand. (18.29) uu serubopra oJub SRNEPHHEr KK
HeMaTHE Tenrdsasatapaud (18.28) ra g¥amus:

Lysinlsing =/ Ei":rsln f,sinp,
Lysinfcoss =/, :—:" sln B cose,
Lycosfy=/. (E cos U, 4+ :T':]

Ba TEMHLWAH KHCKEPTHPHIAdpAH Gamaprannad cVuar
L
dj‘ = —I::I —_ c= = i,
gt ik
dy ¥ Ly— i e

scosh, =Cy=1n
dt I, 0 8 I

whonaaapra spumwanua. GyHnaan
3l
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-_ﬂf+¢u« = I'ﬁf"f"l?".;. {lﬂ.ﬂﬂ}

raawanep xocHa Gfaaan. Llyn-
i KeanG § =0, = const Gjfaub, ¢
OYypyanap TEKHC Farapap sxau.
8.29), (18.30) mdonarapnesn mucwm
[PaKiab XapaKaT KHAMIIH K¥pH-
- Typrbau. Bynaa mucwra Gor-
s O ¥ Guasn Kiaranmac Oz
pacuaarn Oypuak yarapmanim
0L ¥% arpoiena MoAyan fs-
¢ my Oypyak 7Teaamx Ouaan
Baanaan, OF Vxmanr §au sca Oz
§ arpoduna Yarapuac 2 Gypuak
WK Gunan afraneau. JucMuunr
HAAR XapakaTura MyMMasam npe-
ECCUA AefHaRaM. 18.7- pacu,

103- §. [MpOCKONHAKHT SJEMEHTAP HAZAPHACH

* Juapockon ne6 ¥ysFaauac MyxTa OpPKAAM YTyeun CHMMETpHA
KH ETPOQMA KATTE TEIMK GHARH ARNBHYBLH ANCMIE alTHAAAM.
PHPOCKONHHHE  YMYMHA HA3apUACHHM  K¥3raamac uyxra arpoduna
APAKATAARYBYH HHCM XADAKATHHUAD KONYHAAPH 8COCHAA aparum
YMKHE, BH3 aMaauf sXTHEMAApra eTapiuua keeol Gepysdnm
HPOCKONHEHI GHPMYHYA COANA — IASMENTAD HAIBPHACHHH Kapad
Mkamn3. THPOCKONHMAr 3AeMENTAD HABAPHACH CHCTEMA KHHETHK
OMEHTHRUHT ¥3rapriin Xakajary TEOpeMa ACOCHAA Ky PHAHWH
VMEHH,

| Pipockonsuer xapaxkatiza amoftnd XVCVCHATAGD KYSATHAZLH.
HPOCKON  XEAPEKATHHHHE XYCYCHATARPUAAH TEeXHUEAHBUP Y48
gL COXanapuaa, Machnad, cye, Xano Tpascnopreaa, acGobcoanig-
@ kesr QOALARAHKARIN,

. ABBQIO BepTHKEA CHMMeTpPHA Fiu arpoduza aAnaHyeuH OHp
MECAH WucMHN Kapafank. Ahaaumu $xuas Oupop O uykTa Tam-
40 ywly HYKTara HHCOOTAH MUCMHHMNIM XAPAKAT MUKIDPH MOMeH-
BHH xncobaaimus, O xoopaunatanrap YKHHH BRAREHIN VKM Gu-
BH yerma-yer rywaanran kuan® O k¥aFaaysyd koopankata-
ip CHCTeMACHHW KEPHTAMMI. ¥ XO0J48, ly=lp= 0 =0,=10
gicapuaranu yuye (18.16) aan

¥
W
-Fh —

BAKG wukame. Mucura O ¥ ycruga Erysdn P orupank KyuH

A O nygranarn NV tanny peakuvsici Tavoenp gusagn (18.7- pacw ).
IHETHK MOMEHT XaXHAACH Teopewara 2COCEH

‘.I::; = - - - —4
xy My (P) + my, (N),

815
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Gynaa ,,_,;{3]—1— :ﬂ; [ﬁ =0, f,=1[ Gyarauu yuyn
—

fu - :f:u = comst

6, Oy
ocafaTan £33 OJABMHE. Wiypaah Kuauo, /
:g:na HCHCMHRHT {n::;nmﬂ:d:n_:umnrhi w;::: E:Eﬁauu
MOMeRTH Yarapuac, FTHPOCKON §3 3
ﬂamu muaa ‘afnanany, Xapaxat uuﬁmg::T:uH
MCHTH BExTOpW OHian Oypuax T3k B p
: TV A1,
Tﬂ;?m.ﬁc:upgfmn yunnngr O HYKTaCH Maét;xam-
Anuran ga Yxuauar Yad mpmxa;ranuuiﬂa'rlg:p u’éﬂﬂﬁ
§ Gvpuakka OFrad XOJaER KYpalauk.
ﬁauﬁur O cummerpia yEi aTpodiaara aaﬂn“&::!:
xapaar sa Gy Jk Ouaan OUPraMiad BERTHALC E:zr %ﬁ; rrr;gnuy-
LArH SfAAHMA XAPAKATABPHUHT AnFMEANCHAGH Hﬁ pH-a :;apmr.aw-
pakkab XapakaT Kwacai. Y3 yKu avpoduaarit aHIRENE

i ., BEQTH-
il aflnanwa xapaxar) OypuaK TeAAUTHHH 0,
fr:ir?:::w:g;;[mmm gAngHMA XapaKkaTHHHAr OypudK TESAHTHHY

sca @, opkaa Gearnaafany. I'MpockonHUAT aficomoT :iapaxama;
- - - " ; H HHH

ri Gypuak Te3aurd uiul-ﬁ-m. 6yaann (188 pucu]ﬂ‘ Fpﬂm
Typubuid, Gy ¥oada @ ReKTOp xau, rupockonnudr L, KHH
MoMenTH pekTopd xam OC §x yoTHia Ernaﬂiu. &

[pOCKONUIAT JAEMEHTEP HO3APHACHAA | @ |3 o] dapad Ku-
ANEED, FHPOCKONHHEE XAPAKAT MHKAOPH MOMEHTH

fl? =dg;*

ga Ouaodapai, I:,, pekrop OF §g G§finad fifuaaran aed oanHalll.
CucTeMa KHHETHE MOMEmTRHuHr Y3rapuild Xakuiart TeopeMansH
pofinadaHasng

18.B- paew,

(18,31

dEaT

DI
dt
Byuaa E’f,,— FHpOCKONTE TABCHP KHAYSUH Ky TAAPHIHED O pyxrara

(18.32)

il 3 -
prchatan Gom Mosenti, MabIyMKH, g xocuan L, nexTop ¥

HHHE uHaKaM TesAHrHEln nposanaiiv. L, mektop Oz ¥ arpo-

traa ;: GYpEAK TE3HK Gunan afdaprme TYHIAN Gy TeanuK

;; :{1}, KYTaATMA OpKEAH SHHKAARAZN. YV xoaaa, (15332) wdoas
Ypuura
a6 -
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; g X Ly = M,

| NYHOCAGATHH eanin uymeHy. (13.31) ra acocan oxupre whota

; Lo (8 3 o) = M (18.33)
| m¥puauman onany. (18.33) Tesraana zupocikon srenenumap waaa-

- -

gﬂ.ﬂ‘ﬂh‘ﬂﬁ# acocufl meszaamachdan wiopar. By Tenraawa «,, @,
L Dvpuak TEIAHK BEETOPIADHHEN FHPCCKONTa TabCHD KHIYBEYH KYUs
| aapHuHr rApockon Kysraamac O wyyracura macGatas Gom  Mo-

N o )
- MeRTHt Guaan  Goeasfan. Mg — rApPOCKONHM XAPAKATAAHTHDYEMH
WUCMAAD TOMORHAAH THPOCKONra KYARACAH KYUAADHMAHD (O MQ-

- —_— -— —

MeHTuaan wGopar Giaca, MG =—M, = [, (w, 3 @,) rupockon
- TOMOHugan Gy sucwaapra xVAwaras Kyusapuusr Couwl MOMEHTH=
| Zﬂ:ﬂﬂfﬁﬂﬂﬂx MOMNEHM ,ﬂ,enil’."lﬂjlﬂ.

(18.33) rewraamasay (poliarawnl rupockon XepaKaTHHRHE T{P-
| AH XYCYCHATAapMHE TYmyHTHpHW MyMind, Wvaapian Gas3niapic-
| HEH K¥pnliang,

1. Bepruxaa ¥K arpoduia aHRsnyBUR THPOCKONNWHT YKArE
 MEpnenguKyanp OFArad Ky Ouaad VHIA TALCHP KHAMICE, THPOC=
. KOM VKM Ma3Kyp Kyura nepnesaukysap O¥aras @¥mganwaa ora-
my. By yoMucAkK KYAHAATHYE TYWYHTHPMUIN MyMiun, Beprukan

CHMMETDHA VK HTPU{IIHJ.].H w, Oypyag Teaquk Opaay

ARAAHYBYH
THROCKDI

puares Gyacud. [upockonuwur VKHCE U@ nepnes-
amkyasp Afuaanmna I Ky4 Tascup guacee (18.9- pacu.) By kyu-

- uunr O mygrara wncbatan M, moxentw O pa Fuytmmr xap
"GHpHTA TepneHAHKYAAp pasHmia Aymasane. (18.33) ra scocas,
— -

_',u, BEKTOP Wy OpPK&AH YTYB4YH Ba .'ﬁ; ra nepnesauxynsp OGyarad

14, 10- pacu.

aw


http://www.pdffactory.com

ToKHCANKAS ETALH, fn', necrop O Fruupr aPasuuwniars Gvpeax
—
tesaki BextopH O¥arand yayd Oy ¥K @, ra nepnenaukyasp pa-

ERMLIAH BA AEMAK, Fnyq fifaanmura Xam THK Gyaran Aysaanw-
LA OFA0H,

2. Iapocxon XapakaTHEMAT Kusug OHP XOAHHH — MyHTa3aMm
npeneccHAni  KYpaund. MALAYMKEE, MYHTASAM NREUECCHINA HIECM

Gupop OF camuerpus §xu aTpoduaa Farapwac o, Oypusk Teamux
Guanu afaananu, G YKHEHC §31 528 MKKHIGH GHp Kysraamac O2

Y% atpodmaa ¥arapmac n:: Gypuak Tedanx OGrnan alaanann (18,10-
pacw). bynaa O sa Or yxaap opachaars B Oypuax ysrapmac

caxaanaan, § Gypuakia wymayus Oypiain, o, U4 304 APERPCEUR
fypiax mesauii AefnAaAn.
Fupockonra Tasny peskuMscnian Oomka dakar C maccasap

ris -
MAPKBINTE KPiRAran P OPHPAHK KyaW TabCHp Kuacud. Kypunud
rypuliinKy, aTap rHpockon VK aTpodmaa aflnanmaca, y orup-
AMK KY4H TABCHpAAA nacTra Aukuaaim, Jewwn ymra Of §x aT-
poraa afsanMa xapagar 6epuaca, § Gypuax jarapmac cakaswu®,
O; yx Oz ¥ atpoduna ahnaws Gomaahzn. By yy@mascusa Ty-

WY HTHPHAL . P xyununr O wyKrara nncGaran ﬁo momentit O2
sa O Vkaap opKean FTYBUH TEKHCAREKE NEPneHaniKydap G Aa-

oM. M, BEKTOp rHPOCKON KHHETHK MOMEHTH BEKTOPH YUHHHEHP
Tesank sektToOpura vear. [leuaw, ﬂ;ﬁg TEIAHK BEKTOPH X&M THROL-
¥on xapaxard Aasomans O: ma fKA2p OPKAAH YTYBYH TEKHC-
ARKKaA nepreHankyasp GFaud koaapepaan. Aspasru K¥puaran Xod-

=
ra acocay, rupockommmnr O YKu P kyunwsr P Tawena sTyBiis
b

cH TaLCHpMIA F, ra nepneyanxyanp HfHaARWAD TETHWAH TO-

MOHTd OFa1d, E',, BexTOp yammanr Teaanrn xap sagT O: ma OF
VIABP OpKadH VrYBUM TEKHCAMKKE UEPNeHANKYASPAHCHHA Cax-
aaranu rydafian, GyHzall OFNIASPIURAT HKeTMI- KeTaHrd OF §xunnr
Oz % atpodiuia afaasMa ¥apaKaTuud Gepaauw Ba § Gypuaxwunr
jarapmacaurnin Tasmumaafian lllywaaft guanb, nynrasam npenec-
cuA coanp GVAZH.

w, MpemeccAs Gypiok Tezawrs GuaaH rapockonsEnr ¥3 YK
aTpohHAd Afinanni Gy PEAK TEITMCH OPACHAATH MYHOCAOATHH KK¥p=
catamua (158.33) ra acocan KyApparnus E3umm MYMKHRH:

. -_ -
| {u:{"’*a o) | = IMnl
Eun
f”: anyin, sinfi =P 3 - sin ﬂ.

81K
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(18.34) dopuyasnan w{-
| PAMHIKH, w, Oypuaxk Tea-
AHE @, GypYAK  Te3AHK-
. KA TECKAPH NPONOPIHOHAA,
- RBHH THPOCKON ¥3 YKu ar-
- poduna Kaanaang Te3 afl-

P.0OC

Wy = y
. et =y

(18.34)

AQHCA, Y WYHYAARK CERME

~ npeueccusaaian  (seprH-
. Kaa ¥x arpodmna y mywu- 18.11- pacu.

YAAHK CEKHH dRNaHaLn) Ba
BKCHHYA, rapockon ¥3 Ygu atpodmaa  Kanvaaumi CexMH afhanca,

¥ WyH4aanK Te3 npeueccHdaaian.

4. Arap rHpoCKOMUHNT OFHPAAK MAPKasH YHHHT TaAHY HYKTa-

. cuna Oyaca, rupockon ¥KuEMHT Afuasmmn Varapwahue (18.10-
~ pacu), Xakuyatad Oy xoara

M,=m,(P)+m, (N) =0,
dr,
BuneSapnn, ‘;:’ = (), Bynaan L, =/, -w= const Exn

e ——

= COnst

xocka G¥aanu. Cupocikon xapaxaTusiar OV XYOYCHATHAAN WARH-
raunn acholaapuaa keur goRfgaraninaadn, MuCoa TapuKacHLa SHr
coana rupockonux AcBol—KapAaMAH OCMa THPOCKONHE Kypafink

- (18.12- pacu). Fupackon poTopu mukn pawara noAWHnHmKAap ép-

18.12- jiaca,
il
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agunna Ypuaruargd AA" cummerpan K arpopuna afaanadu.
Hukn pasanuur fan TAWKW paMara noluMoHEsAdp Epaavina ype
satwaran B8 g arpoduda, Talign pava 3ca KYIraAMac MOXuims
Hnuﬂagrnﬁy"mlamnraﬂ C! §x arpolmaoa aRaarhinl MysKHit
AA, B, CC' yxaap potopr#nr O oFNpAME MApKA3HLA KEcH-
mraaw, Wyniall KHanG, potop Gup-GHpuwra Gorauy 6Famaiaw yuTa
¥k arpouna alinanva Xapaxar gKeaa oaagd. [omwsningaapiari
HILKATARHINASD, XEEONNAT KAPMIHAHCK BA PAMANAPHHAT MACCa)apH
sbTufopons napamala =MuUNE XpcofaananH. Muparran poTopHEH
AA Py anu;gnAa KarTa Teaauk Guaaw sfiagnTupadauk, IHpoc-
xonra agar O nygrara KYANACAR OFUDAHK KY4H TEBCHD KHA400.
By orupank xysununr O BykTara nHCOaTAH MOMENTH HOATA TeNl.

el
BuHOGIPHH, FHPOCKONMANHT L, KAHETHK MOMEHTHHHHD BEKTCODH

yarapmac Gyaamm. Jlemaw, AA" §K xNav xapawar Oowwaa 9ra
G¥aran AVuaaMmmHr cagaafian,

104 § Mupockonuk sdupexr

Arap mucM HKKM HyKTACH GHAaH CHPHKTHPHAraH ¥K artpidu-
ag anaant, Oy Tknanr ¥ xaw Sowks Gupop ¥ arpodmna ah-
agupamran  O¥aca, YEupAr GHpEEM BYRTRIapHia (omarda nog-
WHIAKKABPAE) KYWHMYE 0KAENE KYNABP nafino O¥and, vera 2u-
pociconux dgickm aefinsaan, Bynash wiraama Xyuasp nanoo 6F-
AHWHHA FHPOCKON SJEMENTAD HRSAPRACHHART TEHrAaMacH Epramn-
na TYuynvapHir mymksn. Macanan, GHpop mHcw, rrpackon (3,
Ba Oy HyKTaAIpAa ModWMnHukaapra Gupustapraras 0,0, ¥k are

-
poduan @, Gypuax Tesank Gmaan alaancun, Yununr T3u sca moa

L
UEREERS By Ounan GHpranukia @, OVpudx Tesank Guaay 18,13
picwaa wVpcatuaran AVmeaawmna afinapcun. Bysnaf repocxkon
xppazarunuar Tenraavace (18.33) ra acocan

‘rn.u,{_‘:- o) = "’Ta

Oyasan. Bynsa M, —rupockon $pHETHATEH KyprAMArA TALOHD

KHAYBEUN BA THPOCKON {Kuue nogmeneserapy Goran Ouprospsza
afinavya Japakarra KeATHPYRER Kyusapuanr O gverara sucCatsd
Gom wosmentd, [, . —rapockonsinar (0, ¥KXa wucBaten waep-

F

18 13- pacu,
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padil  KeATHpHACAH MyJto-
X@zsA2pUMm3Ta ACOCAM  rH-
pockon  TamORWLAM  arpod
WHCMApra (Tasngaapra), xy-
~ cyean, 6y epna O, 82 O,
 nogtmnaaxagpra, O wycrara

18.14- pacsi

. aucGaran mosents MG =/, @, 3 w,) 6Faran KY4A3p TABCHP
kusaan, By Kysaapaunr YPHara yaspra SKsHBaJeHT 6y anb, wmo-

MEHTH ;ﬁ{;“r’ ra tesr GYaras Gupop (P, F;) mydran Wocasm
myMku, LLIyeaal xuanG, repockon ysudunr Gypiadiui Hardxd-
CHNA VKHMRC TAXHTAAPH GYAMHL NOAWHTHAKADLA KTUIHMYE 0K-
_aswa wyyaap wosara keaaan. Mipockonnie Moment opuyaBCHLAN
kUpaMMaKK, Oy Ky4ap CHPOCKONHWHT ¥3 FHu atpodmna aftaamn-
miaarn Gypuax TEIAMLR, THPOCKON YKHHMRE SRA3HAIINIArA fyp-
gak TeaAWrn BA THPOCKOMAATH MACCAAAD TaKeuMorura OGorauk.
Fupockan §3 §Ku atpodmaa kaTTa Gypuak Tesauk Owaan alaan-
rafna, K4TTA WKIANA KYLIANHAKT naiio GYauUM WATHKACHAD V-
. WHEF KeCKMH GYDWAH ITH TARHUAGPHMHT CHHMIUNTA 0ANG Heanw s
MyMKii. BY %01 afiaamysun BRaaapa, YrAapu Gfaran MamdHa 8a
MEXaHK3MIAPHN softuyanawaa, anfarta, ¥ucobra caduuur 3apyp.

XapakTepH MEEWTE MHCON KEelTHRAMH3:

ft Efa.uagﬂpnnua {afkaanmida naido 69.2a5E:aN HPOCKOTUR
sdgepm. Kewgnuur Gypyi 82 KyHAin KRCMASDHHK EfTapuang, Ty-
WG TAHKAAMIIALA Kema KopnycH 6ifaad woftaawran Xaman gar-
TH Telmnk GHASH ANAAHYAUN BAAHHHT AOJMANHHERADHCA HYLIHM-
ya KAlTA OKAIMB Kyuap TOBCHP Kuadim, Arap Bad KEMAHWHC
Kyftn 8 rosmounasy A GypHH TOMOHKIA KApa6 KYy3aTyBumra Huc-
faran cOAT CTREJKACHTA TeCKapy ffnammmaa antanca |18 14-pacy),
KeMAHHAT SYpaH K{TapRAranuil TOPHIOHTAN TEKHGINELA ETYEYH
pa  18.15- pacman xjpearuarad AFN2AMWINE BAA NOAWMONHKAAPH-

Ia TARCHP KHAYEUYH {-.f',, .5: wydir oafigo GFaanu.

—u

Kemannnr Gypun nacTra Tywranuas sca Gymaai 1:6,, Py mydr
pan noauwwmmwkaapura 18.16- pacMaa KypraTHATAHWAGK TABCHP
KHIa L.

18.15- pacu.
21— 1156 in
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i8.16- pacu,

Baa garra TeanMkNa aljaWranua3a KeMaEmEr yai
HACHIA [ARAA0 OYASANrEH TUPOCKOTHK MOMEHT uﬁ#:m EF::;TI‘
:a}l:!xuu. By mogwunmHukaspen Teana wuwnan YHKHWKrE oaut Ke-

2. Xgnona casmosénmiapuanz FUPHBOHTAN TeKHCAHERA AV HAAN.
WIRHE VArapripub Oypu.anunda (sepawcna) naiddo 6Viaduzan wu-
Pocxonir MR Kypafiamg. CaModET BMpasm KuMACPAHHIA BUMT
VKM TOPHAOHTAA TeKHCANKAR GYPHAHLIN WATHIKECHLA HEPTHRAA
TEKHCAMKAR ETYBYH B3 MOLMBIHHKASD OPKAAH CamoadT KOpnycHra
TALCHP KAy ntn sy naiao 6iaaan. BY Mypraaar MoMesHT camo.
AST KOPIYCHHHET MOCCACHTA MuCOATAH KATTS GYAME KeTHim MyM-
KiH. By 0413 camonér xydr rancupuaa BEPTHHAL TEEHCANKAA Kecs
KHH Oyputain, Ardp Bupax yanra Gyaca, caMonér BEPTHEEA T«
KHCABKLA KECKHH IKOpHr'a kitapunaaw. Bupam fwrra ¢faranna
SC8 Y BEpTHMKAN TEKHCAMKAZ macTra winenian Bywasd ewpax-
J8p GHP BMHTAH caMoAETAapaa xasau XHCOGJAHANEH,

XIX Go6. 3APBA HA3SAPHSICH

Moddui nyxma, sexawux cucmems Oapea Exnt Gassi HYR-
MIAPURUHZ MEFIUKIAPR CIXMNAKE FeVda KULUK O, AU
HERAW KaRpRE Kednamea Dizapisn xooucach Fapla ok sion.
Bagrueur 3gpla xoaucacn coamp 6faysun opasurura sapda sarg-
muiqqt;ummp B 0A4Tad T apiaaH GeArwaauand.

3apba npouecciila BakTHRHD EYAd HHTHE OPSAHTHELD TESIHK=-
JAp YEKAN KHMAMATIAPra YArapuumm HATHMACHIA WY BAKT o=
PHI2 KaTra TeljnauHWABD wosara kedaiw. Llymwar yuyg sapia
NAATHAL TALCHD KHAYBYH EYYASD 3apOanas onIHETH EKn sapba-
AN KERWErH KYHI3Pra KHCOATAH mYALa KaTTa Gyaanw. 3apOa naft-
TR1d TABCHD XHAYBHH KYYA8pPra oWER ekn sapbaay; xyizap,

YAZDHEHC 33p5a BAKTH OPAARIHAATH WMOYIECAADHPE Sca SapOa.in
ynVgscaap Aeilwiagn. ! .p g

103- §. Moaau#t nyxrara .agpﬁanu TALCHPHHMET
acocwil Tenraamasapu. THkaam Eﬁ:q:*lunuwu

Monnnd wyxra yays 3ap6a xommcacHsM KapaS wuKawus. Bu-

BGP 7 yu TALCHPHAA NAPSKATAGHYBRH M MACCAAW MOAAME HYKTE
38
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k. Bupop & womenTamn Gouwsal Gy Wyxrara P aapBaam
TabCHp KAd (ouacHi B Gy KYSHHHT TRBCHDH ty mafiTaa Ty-
t— iy — fy BAKT OpaARruHu sapfia eaKmu ne6 atafiuua,
AHHHT 38PO8NAH ORI B 3apOafan KEAHHTR TEBAUKAIpH-

—= = —_

MOC PABMLIAG T na N Opka;xd OGearnnal, 3apha BAKTH YUyH

13 'ﬁgﬁnp Teopemacknn npogatosan (17.17) resraamani Kya=
M3t

i — o= fﬁdf + j?ﬂ'dr.

fﬁdl—aapﬁun Ky4 WAMOYALCH; YHA & opyaan Seardaad-

K. SapOatu P KYuHHHr KnitwaTH KaTTa OyaraHn yayH 5 HHHP
fueTH uekaH Giaaza T 3apfa BaKTH MYAa XHIHK Gfarasn ca-

GaGan F Ky HdHr OY BaKT OpaAnriAarn HMOyAbCHHHHT KHAMATH
Cyaa KHuMK; wysra K¥pa 3apiaan HMnyaecra HucOaTan YHH XH-
Leolra 0AMACTHK MYMEHMH, Y X013 OXMDTH TEHrAHKAAH 833 o7a-
MH3:
ML — M7 = S8, (19 1)
Papwankn, saptara yuparaw moaauf HYKTAHHHT &km MuCM-
AP 3apianad KeRuHrH KHHeMATHK XOA4TH, aabarra, yHuur =
| gy xyeycmarnapura Xav Gorauk 67aaie. Macaaas, Mawaym wma-
Codanas ropHzOHTAN KY3FAAMAC CHPITA peania TinAE &KW nyaar
\ mapan Gnp xua BSoWAanNrHd TEIMIK OWIaH TAWAACAK, YAIPRHHT
‘eHprra ypmaradian (3apfanam) KeHRurH  TEMHKAARH TYpAH1LE
13 M.
P llapuadiur KV3PEAMAC FOpU3DATAA CHPTTE 3RpOAcCARN OARAIHK.
. llapyanuur 3apara ydparad nadTaare TEIAHCH CHpPTITE mepned-

cvaap fyeaaran Gupop © sexrop OFacud. Japha OpouECCHEH
::;?; ¢g3m'-a ampa‘rmupu‘;m:mu. BupHsum hasa nasoMuia wapua
ZedopManuasana Gopn6, (asa oxapuia YHUHP TE3AHTH r1m.u|=
afasnagn, By thasa xasoMmAA WADYAHHHET HHHSTHK SHEPUUICH
fedopMANA JAHNII HATWKACHAS XOCHA OFMOJHTEH SMacTHilik
KY4AADHHHHT NOTEHUMA/A DHEPrHACHTE ARJanajm BA KMCMAH Wap-
gEninr gHaHmara capfaanaad. Mekendd (asa I2BOMHAA 3Jac-
THRANK KYUHHHHC TALCHPH OCTHAD IWWADHHUND AgcTanlra  WaKaR
THknasa Gomaafon, Jekan TVANY Tukasesgiaw, Koammwg ae-
(popuaunsra Ba Kuawmra capdagHnl TyDakin WAPHIEAT Aactaal-
R KHHBTHK SHepriscs Xax Kaita TekAaumaiaw. lapnunr 3ap-
fanan KeAWHrH KHHETHK SWEprHscd YHHAT 3apbanan 88E3ATH
KHHETHK SHEPFHACHAAN KAuuk OFaasn, Jlemax, wapHuar sapfanaH
KEANNrH TeIANCHENET MOLY M VHHHT 3apinjan apeaArH TeSAMrH-
HEHF MOLYAH18H KHudk O0fasan.
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(101] niposara sapiara

1 YHPAraH MOLnHA NyKTANBAD EK i -
::::Il:w @ia::mg“cycu'ruﬁ;un Guaaupysun u{-rra.nnx umx;‘;“g-
. Moan HYKT& yuyH Syupai -
?a:;ri;::glnl:l; :;:-pnéyﬁuunenrﬁ mtm.mrm rcrs}grﬁﬁmq.uaum“mﬂ::::n:;
dk  KefilMHrY sa 23p6aasy 4 i
:::A:::;;ﬂ:i::; {:mﬂn CHPTHrE ypl-rm?m ﬁm:::n_::ufr};;;iﬁ

AAGPE HHCOBTHHHET MOAY.HE
MH::qat.t;e ;a:cacn m O¥aras monnuf HYKTa f, :Egn:iﬂaﬁ:
ot Afﬂ:il? TYWRE, Gupop k¥argamac TOPH3OHTAN CHANNK
HYKTacHza yura ypuacun. CHprra mucBatan HYK=

TEAHHHT 38 2,
2 pﬁ:uﬂ ABBIATH TeINHrWmM ©, sspSanan HellgHry 1es.
HIHHH 5CA8 & OpKaam Sexrnaafnmx (19.1- pacm). scuprra A nyg-

TEOa mﬂﬂ“ﬂ au llUP'NMH. ] P F
ﬁph;ﬂ.'ﬂl‘ T pan eann L 1]
I i T HJAIpHE
DFH'HJ-EBIH IIPEIEH'J.H:HJIIIJ]HHH MOg paEHll.ml ﬂ. Ba & “l'hial:l“a;
i e

s‘upﬂ'lﬂﬂﬂ HE“HHI‘H H?Tﬂp”nnm
Macopacuen b, o
MK, THRASW KO3(duunentn sca kb OGacny, § J:EJ:‘::H PR

[z

- -
U B3 It REKTOPAAD Kapama- xepuin #
YUYE COHuunr Moayan Tﬂ'bpild:grau EF%';“'HEEFE;:‘WPJEP G aranm

(19.2)

R —
Ve

(19.3)

x?pﬂnnmnn E3nm Mymuenn.
o r:.a:!-m :}-mnuur 34plagsn assanrn Teaamy BEKTOPH YHHNT
ikl ﬁ}'ﬂrﬂ WAL NyKTRCHAAR CHpTra YTA3WArAN HOpaaa Guaay
o 211# YPYAK TAUKHA Kuarswaa aM  THEAAW  wosdguumenTn
.:ﬁ:!aﬁw:agig"ﬂ MYHOCADATIAPIEN AHHKAGHA T,
213 MHCM KeTHAWEET AN Ofaca THRAEW 0
; ik ] -
::;:H:‘EKJLE; YPHIHW BYKTACHUNED YPHAHIL CHpTHra HHL‘ﬁ-EITg:I’ I::.I;;-
WHTH B3 3apGanan @ERaAry TEIRUKAAPHENAT  YPHARIT
;:E‘ﬁ,ﬂﬂll YPHAYBUH HACMAAD CHPTUIE YTRAINAT AR
HOPMAAAATH npock
JaHTaHm{aauaml. POCEKUHAABDHHEED HHCOATH G-
Hkaau  wospmitnentst onamh tawmputa GHaa
KyHuadruva  auusrannwn MY MEHH, Emfpup zuﬂ;ll:
{unnnij gum} Wit repu3onras, k¥araamac, CHAAHE
EEPT“ 14 =k, Macoda an TAABAAHK (19.1- paca).
apiaunnr M, A Afana orepank KYUH TabCHpuaary
NAPAKATHrE KMHETHK SHEPIHA Fakunarn TEOpEMAHH
b.g.naacax. v [ 2gh, Gitaaan, Wlapua cuprra vpua-
radnaan cinr by Gananfankia K¥Tapuacud. ¥ xoana
apualwir aapSanaw  Kefiuurd resrury g =V Ik,
O¥aazn. (19.2) ra acocan éaa OABMES; ¥3gh !

19,1 pacu,
224
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' o, v YIgh
EKH £ = ‘:i:

JUAKH BR CHPTHR TYpAW Mates
GpIaH Acal, WapuAHYHT TY AL
apianin Macofanapinn Favam
aH  GHaaH  Typam | MATepUAfaap
IVH  THRASW  KoIqpeudeHT HHA
amr  Mysmenn GVasaw. Pead
fAAD YUYH THIAAW Koddrunen-

w 0=k <1 uurepeaana GVaaaw.
i wcmagp yayn k=1 pa afCcomoT NAACTHK

A6co 0T JNACTHK WK
wenaap yayn & =0 ommagi. &= | 6¥aranns 3apda afcoswm

 pagemus 3apba, k=10 6farauns sca 3apba afcoim  IAacmuk

dftanzan 3aphn AefnaaLm.
(19.1) ma (19.2) Teuraswanap MOdGRE HYKmMazd IApoaL KyE

MaRCUPURUNE Goocud menzaanagapu xucobagnann. By Tewraa-
| MaazpHH MOAAMA HYKTAUMHT CHPTrE Kuilumk sapfaca yuyn KyAa-

 AawE kPG uHKAMAZ, Maccacu m GYACAH HYKTE © Tedawi Ouaad
 CHAAME § cupTiaHr A WYKTacHra ypaackd. A HYKTALAW CHPTTA A

I -— =ty
| HOpMEA VTKE3AMHI. m BA U OpACHAATH Oypuaxi = Ouaan Gearn-

 aafinna. Hygranusr sapéanas wefunrn 1e3Anri o, Gy TeSAHKHHHT
 popmsa Ouaar xocna Kuarar Gypuard 3 Gyacud (19.2- pacwm).
3ap0ann WMIYARCHRHT nwopwman O¥Aaal BfHarauusn  pTRfopra
~ pand, (191) tenraamann A nyxranan cuprrd §TEASHACAH ypurMa
B2 HOpMoAL fiFnanymaspura npoeKuRAa,

19.2- pacw.

m (ising— vsina) =10,

mlecosftocoss) =8, (19.4)
= i €03 A
[*. pedg

TenraAEManapra sra Ovaamns, By TéHriamanap cHcTeMacuaial MoR-
AWl HYKTAURAT 3ap0asan KefWErH Teasnrd moiyadud, Oy Tesani-
HEHC BHOpPMAT GHASH XOCHA KNArEH Gypdaruin pa 3ap0a wMny.ab-

CHUH SMEKARI MYMENH!
u=ovV sin'a + R cos g, lg_ﬁ=%tg g, S=m({l4E&)ovcosa

&< 1 6yaranuza, tgh=>tgz pa 8= o Giaaaw, sBun Kafram
Gypaars TymEm OGypearuisy katia Ofaap skaw. AGcoa0T snsc-
THk 3apfana k=1 G9ant, Tvmmw GYpUATH KadTHIL GypHarira

TEHT.
biFs
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106-§. 3apbaan wkyn TABCHPHIATH MEXanHk
CHCTEMAHKHE acocmil Tenraamanap

Mexanux cucrens Gir
pop My(i=1,2 ... &
3apbagan assaarn pa 33p6anan kedunrs Teann ) HYKTACHHHHT

s KIAPH MOC pani -
Uy B3 w; OYacww. By mykrara (1LT) Tenraamany K{anafimna:

mia'!j _'Rliﬂlquz-’-g‘?:l ll!u I-I Er mE Ay R]

- e
Oywaa S, 5! woc paswumaa M; mygrara Tamncup KuAysau Gapya

man y
¥ Ba waxu saplaau wanyasciopws ndosaxafu, Eﬁ' -

=1

= () GyAumann ¥LTHOOpra 0anb, oxupra TEHLIAMANAD cHCTEMA-

CHHM K§wamma:
,"S.r e el g S
=] t=1 =1

BY Tenranmicnunr yan TOMOHHIA -;( S i K S

K= ¥ moy, K;= N ma, npo-
u:np MOC PABHILAE CHCTEMAHHHE anpﬁla.;aa usurn% sapba
KERHHTH XapakaT muynopaapmnan ubopar. BunoGapun, o

—_— ‘
,l(’_i"l = V5t
-
f=1
HpoOTEHN 3w MyMEH. (17,

12) ra acoca
naru k¥punnwra Kegsann: N R i

M@, —7,) =¥z, (19.5)
B |

-

unp;t:?;uamrr S4pCaman Kefiury B3 38p08.LAR BRBA 0K Te3IHK NAPH
TeMa 3apGaan kyurap TaLCHpHAR OFaran xoa yuym cuc:

Teua H¥HEeTHK MOMEeHTHHRE
fy P r Yarapuuim xagmanrs TeOpeMaHy ia-

‘E::r 5_.";')(?5' gt ,.58

By -
YHaa L, — cacTemanmar OHPOP MAapKAara wncbaTam KuHermy M-

MEHTH, £y — M, HyKTasnur PAAMYC- BEKTODM, I‘f, -’ﬁ;‘-’ aca M, nyx-
Tara TARCHP Kuaysdw Gapua T2IUKH 0ARHA Ba 3apGaan H]:'L"IHP-

HHUT Tenr TALCHp STYBUHAAPHIAH HGa
par, :
Ba BaKt opaauruia unterpasaag, By wyhecadirii sap-
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[T §

oo = (37 % B atr (S )

whonara sra Gyaamua, Bynas L,, L, — M0oC paBauiag, cHcreua-
r sapOanad welinpry Ba 3apbajaH OBEAArE KHHETHK MOMEHT-

1. 3apba panpuia ;: =const ({=1,2,.,..1) SKEHAHTHEK SBTH=
~oanG, oXHpTE WQOASHK
ie — B S P o
Lﬁ_L0'=2r,xaiFfdr—i— ¥rix (Prat
Fom | J—] L1

k= o8
 K¥puummaa E3amna, er’f’dl — TAMEKR GLIAR KYUHHHT HMOYARCH

‘sApOanu MOyARCTa HACOATAH KyAd KHYHK MUKAGD Giaraunian

o 5.4
'*}ﬂu xucobra oamafimus, ij dt =8F —tawkn 3aplazn wMmnyasc.
v

.Egr —‘_.Eﬂ‘. - E;: }:EF
(T

. Ginann. Bywnaa E::(_S'-f -Eulsf}—- M, nyyrara TABCHD KIAYBUH
TamKY 3aptanl Kysasp AMIYARCHHHAT MOMEHTH Jeuak,

To—To, = S0 iSF). s

=1

Uy, My MOC PEBHILAA, MEXAHHK CHCTEMA YDA HY KTACHHHEP
3apHaNIH BBBAACH BA 3apGaAal KefHWrH TEIAMMHAHHT YRuAHD
cHpTHr2 VTHASHACEH AePOEHINKYAAPAATH TpoeKNHANAPE AECAK,
CHCTEME yayHn THHAAW KospQuUueHTH {19.3) ra yxmamw

b K (19.7)

Myaa EpmaMpily TONHAALM,

Pi.lEi'.E-]. F 19.6), (19.7) temraamanap 3aplaan Kyeaap mavniupus-
dg2u METANURE CNCMEMINUN2 aceochil MEHZATHAAGPN XucoOnana-
gi. By TenraauMansp MeXaHHk CHCTEMABUEC GHpop uf-spa;unc
cuaANK CHPTFA SapOACK MYKTam asapunan Tyswamm, ¥aap pen.a-
MitL4 32PGALAH ABBAAMH FAPAKATH MABAYM MEXAHHK CHCTEMS KK
KAaTTHE RECMHHET 3apbanaH KefiHHTH YAPAKATHHH TONHLI MYMEHH,
By TenrIOMAABPHW MKKH MEXAHHK CHCTCMA BKH KATTHE KHCMAAp=
wunr Onp-Gupura sapbacura xam K{naa6, yaapuanr sapGadan
wefiuuri XADAKATAGDHHN AHHKAAUL MYMEHH. Bynia TeHraauaiap
4BBAA  HHCMABpUMEr GHpuTA nucOaTall Kyadanusant, ummuuu:g
gsraanac aeb omunagh. Kefni Gnpunus JHCM Kyaranmac 4

a2
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Qaiumb, Tenraamesapun nk

) KEHHYH HECMHINT
Adnn, e agphacura w¥an
e qnﬁ?iﬂ&iﬂpmﬂfﬁmﬂmiﬂuﬂﬁttum Ni‘nmunanuﬁfaff :m":
HPI:TE. YMYMHA KHang ?W&aﬂ.mmf.ﬂﬁr”apmm IENAE e
xapmf:: “’:‘Iﬁ“&“““" Gup-Gupura sapGacumn xapaxar MK LIODH DA
Xam Vprauuiy EH MOMEHTHHHHT  cagaaniy KOHYHAAPH  acochan
onunCa, sap ﬁn“}"ﬂﬂi“- Gywna wegn sucw Gnria CHCTEMA neb
cuneuﬁrmm CYSAID UKW Kywnapuu Xoowa ginsaa B yaa
THEA TELOHp !IEI:'IP:; i VG OPH XeM1a XapaKaT KoK g
22pSaaaw aseaari x;'péuﬂ ::nﬂlﬂ'ﬁ:' Ti“”“!l-ﬂspllunr Ypuura
% ' TH naftiapra uw " -
al?:ﬂ::ﬁ%‘;ﬂun :1: KHHETHK MOMEHTI - tar;naﬂ:m xgﬁiﬁpﬁ“i”_
TEAr1aMa ﬁﬂprg::;ﬂp: Huﬁ:ﬁwo“" TEHrZaMaaap Buaan IIQ.;I
Tiang wiporana . AHCMHHET  Oup-GhpHra  3apGackuy

107-§,
§ Hxgu wapuunr Gup-Gupira 1iepy MAapKaanh aapbacy

Maccasapu m, pa m, 6
2 6¥aram uxkn cuag

E:,ﬁ ?:Pi:;'a:ﬂlﬁﬂcnan k¥ pail anic, Bispin s ]::pmip;::r:rﬂgup-ﬁn-

40 8BRBAATM Ba 3aplaisn kenHri TEMHHHFTH::E

- -
a
PABHWOA T, BA M,, HKKHIuR Wap y9yH sca Gywaai TEINHKAAD

MOC DABHDILE 5: Bl :E: O¥acmn. 11]
k dpaap wa
H;::?:?H::aaﬁ?a irqv}ru ¥aapHHuT sapﬁa?nar? aangl:*:ﬂﬁ’:ﬂ a;:g:::?
P DM Wy wapazp macea MAPKAZAGPUE WHT 'res.uuur-l

A80H OHAQH XapakTepranaan da o 12

PE3 KRaafau, | ' y
pﬂcx:ﬁﬂﬁ: ﬁ;p:l:ﬂu Hap akKKkKEYH Wapra etud, :.r'n'r:'!,!;:ﬂif ii*;g,“g_-
s “3“: ﬁpﬁ.u::ﬁpﬂj?ﬁ:::.::uﬁé 2 Mapkasaapnaan Yrypyy S.IE‘,
AOPHEHAr CAKTanuw I[ﬂjl}r‘HHHEi Eﬁﬂugﬁa AR e

BTy 5 Moy = a6y + mn, (19.5)

By smyn
i I{M _};ﬁg;ﬁf:ﬂi??ﬂuﬁgnapmnr Xap Oupura (19.5) renraauann ao-
MBENADHN anukaam yq;::“n::cl;m i Towrane Ty I T
HTT4 TEHraaMa )
o 3amM
;ﬂ[}) mﬁﬂn;;:;a;:aupuﬂulér 3aplanan sel@nnry Hﬂgﬁﬂ ::;nﬂﬁﬂ:iﬂ
HUCORA Tesanrura wucGata, MABAY M 'mnmau:
KOS(MpHUMesTHrE TeHr, ThEm

- &2 ll'—.-_—n'_u!r_ oy EI'—llg-
igl_"vvr IJ,-—-p,_

s
B — ity = R(¥, — B,), (18.9)
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iy — kmy ; My
B “aF v +(14-k&) e Ty, {19.10)
PRE ol L R e LI (18.11)

P mdomy mopm ;

H HMOVIECHH X8M SHHKAZW MyMkud, Bynunr yuyn (19.5)
MEHH YPHIYBuHE WapJapaas Oupura gyanan Kepaw. Hyfn=
ArH HKKH XYCYCHi XoJ80 K§ puG udigamia,

-‘? Aficonor saactek G¥amaran sapba (4 = 0). By xoaaa (19.10)
113.11) thopuyaanapazn

My=l,=

Rt 4 ety
iy + ;1

_n_na.n xapawaraanany llapaapnunr maccanaps Tewr Gyaranmia oy
STeaaHE KyRunarnan €anasam:

I
== E{ﬂ'l + ),

. ABAM wapaap 3apSasan wednn 2apfanan asRanrm TesaMKAapH Hl-
| PHHAMCHHHAT APMHCA Tewr GyAran TeMAHK OHAaH XapAKATAZHALH.
: 2) Afcoaor sascrax 3apba (R= 1). By xoaaa (19.10) sa(19.11)
- dopuyraaspasm

O Dot
=1, — m_,l'.'_t_; (o, — 23, =1, , _-..lmf

. xXocua Gfaann. By dopuyasiapian kVpHHAAHKH, GHP XHA Maccs-
M HEKW wap ypuarasga (or =m,), YASDHUHT TEIAUKIADH AAMA-

WHHAAH, FBHH: @) = Ty, #s = 0y,

(oy=—1y)

108- §. Japba MpouccCHia KHHETHK 3HEpPrHAHHHD ¥3TapHIuM

3apfa npoueccHAs MOLARN HYKT2 SKH MEXAHUK CHCTEMA HuHe-

THK JHEPCHACHHMHC VArApHIIMHM @ABRAA TABKHIARG VTran SaMi.

BY V3rapuin KuHeTHx Sueprufmdnr 3apGandd aeBaArd Ba 3gpoa-

Aad wefluAr gufivaTanpanunl afinpuacuaan wbopar., Maccack m,
-

s
aapfanan apBasry TEIAMCH ©, 38pBagen KeflHHrH Telaurn o G¥a-
raf MOAARRA HYKTA KNHETHK SHePrHACHHEND TErapHmany éaamus;

e T:mw—u*}. (19.12)

T BA I TEZANE BEKTODAADHHWEr VDHAMM CHPTHCA YPHAHL HYK-
TACHIAH VTKAIHACAH YpHHMA BA HOPMAALAFH (POEKLEHNAPHHI TE K-
wupamus. 19.2- pacunan OGepocwTta KYPHHAAHKR, I-= T.; GyHAZEH
TAMKEDH THIMAM KodduphuwedTnuuar  dopuyracunan o, =2 o).
& xonaa

i = frn 4 00 = kivp 4+ u3 sa v'=1va+ VL
329
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Wyura xjpa (19.12) ndona
T, —Tim sm(l—kYo) (19.13)

kipunnmaa &audaan. dewax. abeotoT sascrinx sapSana (k=1)
KHHETHK SHEPTHA Farapwac skad. KweeTuk swepruswmnr sawci-
Mid §erapaws (asnrn Somka Typ FHEPTHAMAPrE @inannt Kamaiu-
wH. abcosiT 1acTHK Gyamaran 3apla XOAHAA {#=10) Gy{ranm.

Hygtanunr aaptanan xeflnnars reaank BEKTOQH OnTaH YHHHD

3apGafan ABBAATH TE3AHK DEKTOPHHHHT aftnpsacu —0 HH L
yomugzan wesani” get arafimas.

Kapuo reopemacn. Supfa wcapaduusa GV5omuizer kusenak

SREpIUR APNOMUAAK medauk Guaan OVaaduzar Xaparxamoazs
KRHEMUK INEPLUARIUNL | _: KUCHEZA MEns.

Xaguwaraw, 19.2-pacura kipa B, =T HH ¥THOOpra oanf

|2 =3 = |ty] +1 vy | = kv, ] -] 0g] = (1 + &) |]

-

|u.|_..li"__“|

|y
mporzum €3a onamms. ¥ xonra, (19.13) aam

T —Tym et () (19,14)

EKH

HCOOTAHMIIH KePaK GYaras uMyHOCAGaTHH Xocua KHAaMHa,
ABcomor snacTHk 3apbaga (=1 KHHETHK speprud ATKo-
THAMaRAR (7 =Ty). AGeomor saactik Giamaran aapGaga (k = 0z

T-| T T: = %m‘;—:} "l-

RLEH AYKOTHATAH KUNETHR SHeprom ATKOTHArZH TE3Ank OHAAH
. BfJaanran XEpAKATAArH KHHETHE SHEPrHANMAT VAUrd Tewr,

Hign wapnuer jsapo T9rpu Mapxazni sapbacuia R¥wormaran
KHHETHK sHepruaun XncoGaafimua., Moagul nyxta A6l Kapaayeusm

WApAApEUET 3APOANAH ARBAATH TEINMKNBPHEN, MOC pasmmia ;-':.

G;. anpOaian KeHHTH TeIAWKAAPHHR E: E:: Guray Gearunafani.
¥ xoams, (19.14) ra wfpa, Gapuuun map yuys AVKoTHAram Kns
BETHK SHEPrun

1 | =
ﬁTl = Em,ﬁ: I:#I == 'U”’, {]gplﬁj
HKKHHYH WD Yyuym 3ca
- 1 1 —&
ﬂ]"‘: Efﬂ:]—_‘_—j{ﬂ:*ﬂ.j' E]ﬂ.lﬁ}

&
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. EKH

By renrnamasspummr Xap WxuH TOMOHHHH
. KBAApaTIa  OMHPOMES;

g renr Gyaamu. (19.10) sa (16.11) dopuyrarapasn suugranynau
B8 iy Kufmaraapad (19.15) sa (19.16) ra k¥ficax, Kyduaary

‘,.4 oaasap XocHa Ofasau:

1 ma i
e 2.[,.,+";,)-“ bt F)
ATy= = L (1 %) (g, — ).

2 (my+ my )

Oxuprin HKkH Mynocasati (0, — 2,)% = 'v;, — v,)? 6famwnnn sn-
Triopra oanb K¥wcax, THFPH Mapkasui 3apsa nafTeaa Ny EOTHA-
| [BH KHHETHK SHEPIHA YY9YH KyAuiary ndola keanb umgas:

AT=AT,+A7, = m—"li ';*" (o, —w)t  (19.17)

57-macana. Illapua © resaux Guasn xus XApaxaT Knand Kia-
FAIMAC TOPHIOHTAT TEKHCAHKKA TYWALK B3 I = S5 Teannk Gu-

© AAH TexHCAHKASH KadTamw { [9.4- pacs). ¥puaniaary THeasm Kos
| s

- spmentn &= Ig—ﬁ?.uca, rywuw Gypuary @ pa safitii Gypys-
. H @ aHNKAZHCHA,

Eumm. 3apGaan Kyy Tavcupuiarn Moidnlt HYKTBRHHT Xapakd-
THH Oearmaceqn (19.4 vesrnauasap cuetemacuaan Qofnanana-

‘Mu3. (19.4) crcTeMannur OMPHNYH B YYMRYH TEHrAAMAAADH ME-
 CAA WApPTHTA E¥pa xyfnaarngn Eamagin:

miusind —vsinz) =0, (1)
L (2)
oo

(l) pa 2 Tewrasmansp cUCTEMACHHH GHPTAINKLA €UHS, HOMET-
AyMaap = 8a § #H aHHKAAW Mymkud. Bynwear yuya (1) Ba (2) mwe
KYAHRErHua sporanafisni:

gsins= vslna ocosf= kvcosse

%Binﬂ—sirl:. {3
Ve V3 i
—2-m5ﬁ i cosa, (4

%sln‘[ﬂ- =sln"m, (5)

} coptl e <k s
Ewsﬁ 5 cos'a (6)
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cosP=l—sin*} dopmyarara kipa (6) Tenriama

1 I I

7 —-E-alrl’.ﬂ -_g cos'a
KYpunmHIDAg S3HADIH, (3) ma (7) un xan7a0 K¥masns:

1 = l 3
3 gin u—l—Ecas f.

(7)

£ 2
Byunar cos’s = % &kl Cosa = + ’—?-. Aemidk, a= % Keanli yg-

Keiw. Towuaran 2 Gypusk xufimarsmm (3) re Kidcax,
£

5 sinf = si.n% BiH sinf = %E

X0cua O6aane. OXHPrH Tewraaumanas § Hm Tonamus: .
4

yusai Kuaub, o= %, B= % Gifaaan,
58-macasa, m, = 1 1 macean

Boars Tofganadrran werann G-

A1 GUPraAUKAS MACCACH M= 24T G¥aran cawaonra p=5 %
Te3AHK CHASH ypHAGAN, 3apGann tTuxasm Koadduiwent & -——-{]:'i

Gyaran mapcasuf
Al wosdpHonenT TOmEACHH.

TYFPH 33pGa aed Kapad, Goaranmpe rofnaan

Evnmi. Goargnanr doftasan s kosdiprunent Tobaawabrran
METaMakunr aedopuatnsc yuyn capdi Gyaran wwitapr GoaFany
KYTAPHUIAA capaanras wmira wucbatit Buaan, Gowkava afTramaa,
3ap0a saKTHAY AVKOTHANAH KHHETHK BHEPrHANMAT CHCTEMaHWET
3apOanal 88BaNTH KUMeTHK SePruacara uucharn opkain noaa-

AXNA0N, ALY

Boaranunr 3apSanan aspaaru TR ¢, =T =5 lI’—; CaHaon

c

THEY X0AaTAA OFAraHH YUYH YHu#r 3apGazas aBB@ird TEaTHrH
worra Tewr: wy=0. ¥ xoaaa (19.17) ra GHHO4H, zap0a Bakrmaa

Y KOTHATAH KHHETHK SMeprus KYiuiareua Tonnaagy:

AT e "M 'lh#'_n:_l[ﬁj-ﬂlﬂﬂ].l—{ﬂ,ﬁ]ii — 10920
myemy 20 1000 + 20000 2 =1 4

CHcTemanunr sapGanan assaary xuneTus IHEpPruacH GoJF2 Kume-

THK SHEPTHACHTE Teur:
3 -%m;ﬂf= 12600 ¥,
Wysaen xuans,
y= 2L =0 874
(! }-‘ ]

xocna Gfnanu,
452
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M, My, ... M, voptnil nygranapaas Tawxma TONCHH MeXa-
C CHCTEMA XADAKATHHN KFPHOG umgammus., Cucrema uxTaépHR M,
g HHHT MACCHCHHM @i, WY NYKTAMA TALCHP 3Tyaum TAUIKK
WAAD BA WUKA KYHAAD TeHr TABLCHD STYBUYHASDUHW, MOC DEBHII-

BEFE. F! Gunna Geatnaahanx. Bynpa Fr, F| kyuaap rapku-
iPa aKTHs Kyuaap Guaan GupankAa peakuus KywAaph xaM K-
an, By xywaap tTabcupnga M, myxranamr GUpPOp HHEPOHAA KO-

i
JIHHATA CHCTEMACHra HHCOATAH OAraH TEBMAHMILHEM W, 0eCaK,
IB3iCY [ HYKTAHMAT HHEPWHRN KyYy

$I — I"""'.!';;'-: (20.1)
f,* ya1a Grasn amagaanamn. Y xoasa (13.44) ra xypa
FEAF 4T =0, (i=1,2,... .2) (20.2)

ynocaGatun &aa onamus (20.1- pacu). (20.2) ndoaa cucremannnr
%4p Cup nykracH yayw Fpunanaup. (20.2) naum cHCTeMamMEr Xap
Dp HYKTACHTA TABCHD ITYBYH TAUIKH BA MUKW KyyJap KaTopHra
WY HYKTA HHEPUNW KYNHHM K§UAG VEN MYRO3AHATAA 186 Kapaw
mysicin. Hlyuaaf yoyn Suaan cucreMasusr ¥ap Gup myKTacura
TATHICAHHET MYBO33HAT TeHrJaMaaapuuu Tarfuy ITHID MYMEHR.
(20.2) mynocalaT MexaHHK cHCTena yuyu [anaviep mpruuunn-
B ndionasafan.

Z) cucrevann xannad gfmud, MUK Kyuaap XOCCACHHM SLTA-
Wepra 0ICaK,

.ill- .'-

(20.3)

xocua Gfaaam.
. IHyunnraex, (20.2) muur xap nega TosMosanw M; myKTaHRH!
O wmapxosra pHCOaTaH PagHyC-seK-

s
Hrra BexTop Kinalitapag.
‘XocHA OFaram cucTeMani K¥wcasx,

N X Pf+27‘;>{-é‘:+-
=1

Rig g el
4+ VNrx®=0

20.\-pacu,
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L. e L
Emozﬁﬂ +Z mio (Fl) + ¥ mia(®,) =0
. Fu |

KeauO unKain. Bysas wuke wywaapausr Gupop Mapkasra uncta-
L - =
tal  GOW MOMEHTH HOATA TEHr, NLHH ¥ Mo(Fl) = 0 6faraun

=l
Yuyu OXHPrH TCHraama

¥ mo(Ff) + ¥mo(®) =0 (20.4)
=1 fam]

Ky puanwnn osanw. Kyauaarnya CEArHaaIIASp KEpHTAM RS

N =
= lﬂﬁf- —-Em‘wh

R

'y

L ]
—_ = iR
J“gﬂ -'m.gt:'bt} - L Errxmt;ﬁ
=1

1
.4

-

—r =5
Bynan R® sa M§ xatraanxaap moc pasmmma, cucmesa uHEp-
BUR wyurapunnne Oout sexmopr xamas O Mmapkasan wucbaman

fowm moxenmung ndosgaaian,

(20.5) Gearnwnawaapra wipa (20.3) sa (20.4) MyHocalSaraap

KYHMIaru%a €3unagu:

n - —_
EFF“l‘R’:ﬁr (mﬁj
el
b mo(FF) + ML = 0. (20.7)
Fo |

(20.6) =a (20.7) veurnamanap cratukans KUpNArEH KY4 -
MACH MYBDIAHET IMAPTAADHHEET rmmrpuuyp@opuuuyn%t:amu:-
wira §xuwaiau. By mfosarapus xoopiusarta VEAIPHIE OpoerIHzA-
A8, KYYIAp CHCTeMACH TABCHPHILAMH JMHCM MYBOSARAT mapriaa-
PHHHEI SHAAHTHK ycyana WosatasHnN Kabm My HOCaGaTaapuu
ROCHA KHAWL Mymeud. (20.6). (20.7) vewraamanapaan ofizana-
HULl ¥a¥H HHEpuWN KYYASPHHHEE GOl BERTOPH BA Ol MOMeHTH

MABAYM OVAMWE kepak,

K¥puuHmu Gunss hapKASHCA-23, MOXHATH WHXATHAZH (20.6)
TEHTAAMA MEXAHHK CHCTEME XAPAKAT MMKIOPHHHHI farapumy Exn
MACCA MAPKASMHHHI X8panath Xaxutars ‘eopemara, (20.7) sca
CHCTEMA KHHETHK MOMEHTHHMMHr FIrapHIIH X8KHAALH TEOpeMara

3K BHBETEUTAHP.
da4
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(20.5)

".. 4 iipep:wn Ky4JlapHuwnr 0G0l BeKTOpPH BA GO MOMEHTH

cTeMd HHepuHa xywaapaauur Gow sextopd Ba Gom MoumeH-
9.5) epuyas Bunan AHHKARHHIDH MaBAYM, YAapHH snaga
dopayaanap Guasn wdoaansn wmyminsn, ByHmEF yuym
TERTAGMAHH CHCTEMA MACCATEP MAPKAIMHUNC XApEKaTH Xa-
i Teopema GopmyaacH

o A "
Mw{:-: “'Ff

R = — Muc (20.8)

; —+
POnaHN XOCHA KuaaMus, (20.8) ma M cucresma maccacHhM, we

a18p MapxaduHunr Tésnanmmuan wpoaanafaw. BusoGapun,
meMd HREPRUR KYLAGPUHLHE O0W SERMIOPE CHCMEMRD M CORCHT
K RACCA AP MAPRAIGHAKNZ Me320NAWE KIAGAMMECHTE MeNE,
QR B0 MECCTAM) MAPKAIURUNE MESAGHUEWE BV Ha G-

Kapana-Kapuioup.
Maccanap umapwaszd Srpm WHIHKAW Xapaxaraa GYaca, ;f:“

9-;;;-,, -]—;m. Ilysara k¥pa HEepuna KyTaapuesnr GOl BEKTOPH-
WM HODMAN BA YPUHMA TOIIKMA STYRYMAap opkaaw udosasaw
MYMHKH:

R* =TI+ R, Ri=m —Mucy, R =—Mwc.  (209)
£20.7) By CHCTEMA KHHETHK MOMEHTWHHHE yarapuin FaKwmari

.I:ro o= e

—_— . S‘MG[FI )

_ gl e

Gnaan Takkocaal, WHepMA KywiapuHudr GHpOp Mapkasra uncla-
TeH Gom MOMEHTH Yuyl

= aL,
ey 20.10

o 5 ( )
" thopuyaa XOCHA KRAZMUHA. :
';- Wyrnaf kuanf, cucmesa uRepHUR KyULiapununz Oupop map-
‘Kasza wucOamaw 00w MOMenmu sarguld wwopa Guian otuHes
AR CUCMEMT KURCMIR MOMERMAALNRE sakim GPaua Oupunn xo-
S CHAQCuEd MEHT.
(20.10) nm Gupop z ¥xxa npoexunsAsiiMus:

M= —25, (20.11)

'-‘ 20,11} nan cHcTeMa HRepunn KyUAAPHHHHE GHpop YKKA mucOaTan
Com mMomentH xucodaananm,

335
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111-§. KaTTeK JKHCM MHEPUMA KYUZapHAN COAfa
XOArd KeATHpHu k

Il

AHHtM BHEPUHA KYuASPHHNET Gow BEKTOPK Pa GO MOMEHTH-
Hit AHHKAAWHAAT  GABIN  XYCYCHR XOAAUpHAH K pRG URKBMH 3,
. Ruck uazapurawa xapaxamoa 694cu. rapnasMa xa-
PAKATAATH JMHCMHHHT X8MMa HYKTaAaps OMp XM Teanannwra

— - b o §
sra. Illynaar yayn w, = @, sa O, = — mw. (f=1,2..,,1).
By xoaaa ﬁ, KYwaap CHCTeéMacw napatted Kywiap cHCTeMacHian

HCopaT 6§ w0, yaap macca MAPKAINAEH YTYBYH R® — tenr Tan-
CHp STYHYHTE KeATHPHASIH:

R‘. w1 Eﬂﬂ';[‘: T -’“;;-.
T

Wynaan guaud, wazapusaua Xapaxamoaii JWCuCH oHEpYNS

rysaape K* = — Mw. 2a mewz oa macca wa

MeHe MABCLP IMYSRIQ KEAMUPU AL, oy it
2. Mucsw Oxy cuwsempust merucsusiteg sia Bfaud, wy me-

kucanxka nepnenduxyagp Oz ¥5 ampoguda aiisanwa SJapakam

wiacan (20.2- pacn). By X0aAa kyuaap cucremacumu O MapKasra

Kedinpeak, MHCM CHMMETPHA TEKHCAUIUNA 508 Biarane yuyn ken-

——

e
THpHATaR K& Kyu Guagn myT wy CHMMETPHA TEKHCAHNFHIA &TA-

an B3 By mydT womentn M3, 6tran. Afnsnsa XOPaKaTLA CHC-
TEME KHHETHK MOMEHTH Lo, = [arw
yay%, (20.11) re Kme oe= o0 QUPMYNE ONAGH AHHKASHrEHE
& i

J'Ho;-l _L:'“E R i fﬂ;- [ |
k¥punmmen oaaam. (20.12) na do, mucsuunr O gearnpuw map-
Kaznian §TysqH BE CHMMETDHA Te-
KHCANCHrY nepnefanxyasp vxxa
HUCOAETAH HHEDUMA MOMEHTH, & 5C4
ANCM GYPUIK TeRNSHHINALAR UBO-
par.

Wynaal kuans, mucs o yer-
PHA Tekncanrura sra GyamG, Gy
TEKHCANKKA nepneHinkyasp Oz
yi arpodmia shasesa  xapakar
KHATHNIZ YHHHT AHEpUME Kyyas-
pr (20.8) dopuyaa Guagn anuk-
Aanyeqy B8 O mygrara wyfuearan

-

R*® wyura xamta Mg, momentw
(20.12) ¢opmyaa Guiags anuxaa-
F_IFHHH B3 CHMMETDHA TeEkMCIAMTHAA
ETYBUN MYDPTrA keaTHpRAALH,

(20:12)
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AL
[
g T 2 A

) 4

[e
oy
: q
20.3-pacu.

3. Hucu macca maprazndan Imyses wiarasmac Jx ampo-

Puda afieanma xapakamoa GYacuw. By xoana we=0, R =0,
Hemax, 2- x0ara K¥pa MHePUUA KYYASPH CHCTEMACH Mg: mowmen-
Tn (20.12) dopuyita GuagH AsHKAAHYBYH BA CHMMETDHA TEKHCAH-
THAA ETYBSH AYPTra KEATHPHAAAN.

- & Ardp mcncs camMerpua TeKucAHrara sra 6faub, my tewuc-
AHKKE napae)ae] TEKHCAHKIA XOPAKaTiaNce, ABHE MERUC Rapads-
Aea xapaxamoa 09.aca, WHEPLHA KYSAADH KHCM Maces Mapka-

sura gfauaras R° Kyy Gusan moments Mg, = fop - & Gfaram

ydTra KeATHPUAHIIHHN HCOOTAAL MYMENH; KeATHPHAraN F.-"l:yq
Guaan ME; MOMEHTAE XyHT CHMMETPHA TEKMCIHTUAZ ETEAM.

50- wacaaa, P orupankiard B Oup wuwcauw Xpaka opgaan AC
ANl PTHAZWATAH BA YHUHT YYAAPHTA OFHDANEAADH MOC pasHIIAS
(0 pa @ Gyaras wgaap ocaaran (20.3- pacu, a). A wk Guaad ro-
 PH3OHTAA TEKACAHK OpacHIAra smxasan xospdrunestH Fra
TeHr. AC uong gfanaMafignrad get kapad na YHHHEC OFHDJAHTHEN,
0D mapHHplarn HWKAIAHUWAK FeTHOOPra oauad, C ok pepTuran

G¥aa6 NACTTA XAPEKATAAHI3HAArH Teshauwn o xamns AE pa
VUACTRAJAPIArH WEHHHE TAPANrAHK KVYASDH TONHACHH.
Eanmw. Cuerema A pa C okaap xamna B XaaKa08H TaWKHA
ronras, CeCresanunr xap OGup OVaarn Xapakarind 300%Ha2-aAo-
ynpa Texmupamud. Mo syawamaranu tydakan A pa C moxasprHEr
TeaaaHu AP Gup Xua G aann.
CHcremara TABCHP STYBYM TAWKH (AKTHB BA DEAKUMA) Kydaap

E- ﬁ. E?— F- !"‘I-?.u.. -il'hu. _Fn Katopura xap Oap GVask wHeDHHA Kys-
Agpuan KFWed oxamus (20.3- pacw, 6, &, 2) A pa C wKazp Hars-
| PHAEMA AAPAKAT KHACBHH YUYVH VAQPUUHT HHEPLKE WYYJ4DPH, MOC

| pasuuina, K3 = mw = i RE = mow = E—‘ﬂ“ dopuyaaaap Gitan

2055 o
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auwyanamn, Bynsa RY sa ﬁE OKASPHURT TE3JAHHIL BeKTOpaa-
pHra KapaMa-wapmu AFmegras. B X5AKA CHMMETpHA MapKa3miaH
$rysun xiaranuac ¥K arpoduaa xapaxataa Gyaraum _'_i.rq;u YHHUHT
WHEpUNA KY9a0pn MG = [o-¢ ra vearupuasam; Gywia M5 xaska-
HEHT @AAdHHWATA HHCGATOH TECkapw TOMORTE fVHaaran.

CucreMma AXAHT Me0 DAHHTAHZA WuKK KYH XHcoGaamypum wm-
BATH TAPAHTARK KYU9rapH X4p Oup Bfnax a’noxuna Xepairanaa
Tawxn Kyqra fraam. AE pa HC y9scTKaNapAa MILATH TApAMTAHK
Kyuwanpuium, voc papumpga, 7, pa T, Graan Gearmaohiaua.

Xap xaflcw GYaak ywyn Hanambep NpHALHOHEN B0A3A0BTH

TOHrAaM2N4D TY2aMu3.
A wr yuye: E—I—F—l— F&,.+F.+ ﬁ:—ﬂ.
By tearaamssn x, y Vgaapra npoexunsaafiuus;
—F+ T, —RI=0, —G+Ns=0.
Bysaa F = [-N, = f(i sxauaurn swTafopra oamsca,
ﬁ 1l
N,—j0—"w=0 (1)
£
xacun S¥aanm,
8 xaaxa yuyn JlasamGep npHuLHNHEA TYSHIIAA }m _}';p HO-
MABAYM PEAKUNAJEPHH TEHTAAMOrA KHPHTMACAMK Magcagpaa CTa-

THRAHHAT MYBO3AHAT TEHFJAMANEPHAAH KyNApHART Qakar O Hyk-
TATA HHCOATAH MOMEHTAADH FHFHHANCHHH TY3QMHE:

—Tyerd N r=M53=0 (2)

Oy epaa r—xaixa parnycn. Xaaka K nyxTacuuunr ypuuma Tea-
mannn C 0K Te3JANNmHTa Tesr BJaradi yuyn w=e-r aed &3a
OAAMHI. x&!ﬂl‘mHHHr‘ O wyxTara ancaran wuepumsa moMestn [o =
=mar®= —r' hopuyra Onasw awukIBHamH. ¥ xoama MO =
=L 2l

i s g—rm.
Wynra k¥pa (2) resraama gyhusarn kfpuuuiwng osagm:
~Ti 47— Zw=0. (3)
Auan € wr yuyn Jaaautep npumunnad KFasafaus:
i Q—Ty—Re=0
Q—ﬂ—gw-& (4)

(1), (3), (4) renraaMaaap cucTemacHEn BupraJgkad euud, BoOMaD-
AYMAAPHN TOmaMHa;

s L
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0-s0_ .
g+P+Q "

n-QU

oW e=

VL g
T+PrQ

. §0-wacaxs, Yasymaurn [, orupaucn G
Giaran OA crepmens §srapuac o Oypuax
Te3qHK Onaan afiaauysad BEPTHKAA BAJATA
O uwEpHAD BOCHTACHAA OGHPHKTHpPUAran
(804 pacm), Crepmennnnr A HYKTACH 3ca
gaara AE ropusonTax un opKanH Gornau-
raH Gyaib, WO CTEpKEHHH Baara Huchatan
® Oypuakaa vmaad Typaad. Crepmenmunr xOy Texucaurnpa
WOMaWran xoJaTHAL WAPHHPLArH PRAKUHA Kyuaiapu Ba AR
HMOAACH TAPAHPAHE KYYH AHHHAAHCH.

~ Euymm. Macaraun Taasambep npuHupne OHASE euum Y4yl

ciepmenra TascHp sTysun G, 1} ._fg. Yo kywaap Katopura cTep-
MeHL WHepUMA KYuaapHun KYwHG oaawms. Crepxent jarapuac
Gypuar Te3 mk Omaan Beprekaa FK ATPOOHIA BAJNAHTAHH YI¥H
yauar Oy afzannw fruias x smacoans ETysyuu xap Oup Am mac-
CAAH OYNEKNACHUMHT WHepUHA Ky4n Amoe®x ra Tear. Unsugan go-
HyH OGVfnga crepmens OGFRIa0 TAKCHMAAKTAH Oy napaanes Kyu-

0, 3-pacu,

| AZPHUHT TeHT TABCHP STYBYHCH R® 0AK YaOVPEAKHIHT OFHPJARK
Mopkaswzan yragw esa D nygra 0D — EI TENrAHKOAH TONHAR-

L A, ﬁ' KYY HHEPLMA KY4A3pWHHET OOW BEKTOPHra Tesr GYarauw
| yayu, yeusr mEgaopu (20.8) dopuyaara scocan xyiiuiarmua xe-
cobannanH:

R" —mwc—gh'xc—%m'fsin-. i)

JHAH TEKHCAHEAA HXTHEpEA mOANAWrEH KYYaap CHCTeMacH.
. HUET MYBO3AHAT MAPTAAPHIAH dofaanaHavnd:

E_E'u_='|]:zro+ R — T'=0, (2)
N E,=0:Yy—G=0, (8)

E ZMG{EJFC'# —a. {I sina— R". %Icusm 4 Tlcosz=0, (4

(1) un svTubopra oanb, (2)—(4) TeHINAMANGD CHCTEMACHHH Y-
b Mu3:

) |i!|‘.||]+ﬂg - . g I'I—E.I"ll
I T s tﬂ r i g i 5i0 F E
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XXI 600. AHAJJHTHK MEXAHHKA SJEMEHTJIAPH.
JATPAHK TEHTJIAMAJIAPH

112-§. Mexanmk cucremara KyAuaran Gorranmwaap

Boraaumwmaary Mexannk cumctema XEPARATHTA TerHWiaAM Mmaca-
ABNAPHA EHHILAA GOFAAHHW DesKlMs KYSJAADHHH TVARIAANraE
TEATAMANAPLAN AVKOTHIN @KN YASpPHE SHHKAS MacaiacH KV urnam-
8 Myamsmoaapran Gupuanp. Wynzan MACAMANAP YUPAHAHKY, CHCs
TeMara KyAnaran Gorassniunapra wucGaran GHPAp YekAANAINAAP
KAOY." KHAHAMACH, HOMABAYMAADHUKT CoRN TEHFJEMAIED COHMAAH
owHO xernd, K{AnIran macaiann ewus Giamaion. XatTo Tenraa-
Manap cofd OHIaH HOMABAYMABP COHM Oup xun OTargwaa xaw,
GOFABHHII PEAKUUMA KYYJAPHEN ADAKE I onplepeaunan Tenr-
ABMBIADAAEN RFKOTHWENET yuyuuB yoyau GYamaranunan, GOy
Enpdepenunan TeNr aMasIPHIAT RIHMEA TOHMO mnunnnepméﬂna.

Auanurui MEXBHUKALE CHCTEMara k¥ Auaran GoFaannwaapra
HHCGaraH Gabim HeKIaWHWIBP KHPHTHO, CHCTEMAHHHT MYBO3AHATH
EKH X2PaKATHIa OHA MACAARNIDHH EYWLI METOLAAPH Fprawwaann.
- L Jlarpanik anaanTHE MEXaRuka BoOCYHCH xucodaanasn. Pocs
cHajga Gupansn 67aut6 M. B OcTporpaackuf Jlarpans HACRIAPH
B3 METOLASPHEN WAMHA acocaa T§anupus, yveu TAKOMEANE MTHPHO
FKuTIW cucTeMECHra MOpHR ATran.

AHAINTHK MeXanika MeToLIapi Hazapan pHanKaur Hactuii-
::x r;aeaﬁnpun:nra. KBANT MEXBUMKACHTE JOND MACHIAAAPHH €YHIN-

: dUHULIADHEHT  YMy M
:Fm.&nuﬁuu. p YMYMHA HASAPUSCHHH YPranmwinga Hemr

Boraapmmaary soaanh wyxra XAPAKATHHE Vprawmm ma -
cuaa (58-§) wygrara K¥finaran forrannmwaap i].]uacn:umuxmf;::u
Kfpcariaral 3am. Mexassx cHcrewara Ky imaran Boraaunwaap
XM TOJOHOM  (FEOMETPHK) B8 GEr0aDHOM (KMHEMATHK), CTILHO-
B3P BA HOCTEUMOMAD, Oywavainran (6up &krawa) sa Gfmarvaf-
AWrEH (kKD @xnava) GPamn MyMEuH.

Pakat rosoHom  Boraamuaisap KVIlHAras wmexaunk cucrema
L0R0HOM LHCMmeMa DeinAann sa KyfAunara KpPUHHUILACH TEHT-
aaMExED GHARH WO1AABHATH;

f\'{r- Xin Yiv 24, L, }'i- Tay e 1‘1:#1' Vi “l.' =D'
(=1,2....9 (21.1)

(21.1) na s Bunan  rosonom GOFJaHHWAAD cOHK Bearsninran.
BerosonoM Gornanumasp cucreua HYKTEIIPH TEIIHK ASPHHIHE
NPOCKUHRAAPHTE NHCOATAN WHIMKIM &KW Yn3uwan GFamaran Tewr-
Aamanap Ounan whosanammme MYMKHH; SHIHKAN Gyaran X0aaa
GOFARHMUI TEHrAAMANADH KYANARrH KVPHENOILA Bspanau-

L]
fo = + ¥ bt et G -yt -2)=0, (w=1,2,....5,) (21.9)
trm’]

(21.2) aa s, duaan Geroacnou Goraauwinaap coHy Gearwaanras.
340
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lynn raskumaaim sapypun, ¥
esmird K¥fiuaran Goragunw-
Hr OHP KHCMH rOJNOROM,
Iran  KHCMH 3CA  Gerogowou
pAEHHIL 8D XaM OV aAuLn MyM-
Eus, acocau, roJcios cHe-
Mi XapaKaT €KH MYBO3RHETH-
i §pranaMus,

. Monanid uygra yuyn OGor-
BHHIAAD  TeRrAaMAaapHine
MM yuTalaw omwmac san. Arap
[EXAANK CHCTEMA 7 T4 MOLOMA
WKTALAH TAWKAA Tonran GYaca, yera gilinaras OOFABHHMWIAAD
BHIAAMANADHHHArT COHRM A AW OWMACAHIH KEpaH,

C (21.1) sa (21.2) TenrasMaJapAANT COHM YMyMaw Jn Ta Xam
gamws uymsun. By sonna Goragupur Tewraampaapnnd Gupra-
K18 eund, MEXAHHK CHCTEMA HYKTAIapHHUHT 3n TA KOOpaH-
[aTagapust BAKT £ nndr QyHHdaaape cudarHia AHHRAAN MYM-
kin. Bysnys cucTema syKraaspanaul Xapawaru cucremara Kiua-
Fan GoFPJannmaapHunr sapaxkTepn Guaan asnkaauann. By xoaza
BHCTEMA HYKTAJAPHrA KYAMAAAATEN XAD KaHaad KYuaap CHCTEM3-
Fd KyinAras GoFmaunwaap Guaan Gearsaauystds  XapaxkaraapHu
Naraprapa oasmaiaH.

uweresars g{fuwaran Gopaauuw sapra foip Gip nedd MHACOA-
RAD KFpHO YnKaMHI.

1. Cucramaunuur M,(x,, ¥, Z,) 83 Mi(xs, ¥y, 3) HYKTaI3PH
Yaynauru [ Oyaras aGcoaor KaTTHE cTepseinb Owaan Dopaanrad
fivacun. Y xoada GOrAdHMIL TEHPAAMBCHIH

(L —x P+ (=) 4+ (-5 =0

CRyprnaiIng B3nu MysmruH. By Tewrasua Owasn wpoaaaznyBum
GOFASEHL CYAUWOHAP, ToaosOM, Ojmatdafianran SoFAaHMUITHP.
L Arap M,, My nyxTarap crepxens Fpumra 4yauamafiiluras wn
Ouaan aaMawTHpnaca, GyHAsA GOFAAHNI HYKTANapHHEr OHp-Gu-
DHEAH Y3ORAAmUmAre AVn KiAMSAan, AeKHH HYKTAMADHKHC Oup=-
Gupira axuEASWMWA mymind. By xoaza { > M M, Gyans, for-
NAHHL

Z1.1-pacu.

1= {xy = 5 = (1 — ) — (& — ) =0

feqrcu3ank Guaan Oepnaanmw. Bymaah Goraanwm GF mataiuras
Oiaan. .

2, Fopn3oWTeA TekHc uk Gffinad farapeac v Teanux Onaan
‘yppakatnanyeen ABC yuGypuakuunr BC Tomoun 6¥fad6 M mon-
' nail HykTa xapakatsaschu (21.1- pacw), BC ynank M aykTa vava
3Eﬂmanmu pazudacuun grafion. Oxv KOOpPANNATANEP CHCTEMACHHH
Clmynnan Tapnaimuakd, =0 pa AB uwauk Oy § yciuas Etcun.
‘¥ xoanaa BC TYFPH UN3MKHHHT § MOMEHTAArH TeHrAaMacH gKyhn-
 aruua whonaaanagu;

a4
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Bynna OC mOA + AC ~
=t 4 b ﬂr}_,w%g A

wef4b
= —t
b

Gifarann yuyn

x ¥
w4 b

= ]

-}{nf 4+ 8

I Exn

ax 4 by =a(véi + b)
Kkeaus unkasu. By Goras-
HHII TEHTASMECHIE BOKT ¢

OIIKHOpP PEBMINES KATHAL-
FAHH yuyu Gorrammw nocTauwonap OOPAaHRWIAD.

3. Berosonow COFAARWULIN CHCTEMHHHT XAPAKATHTE MHCOA
TApuKacuan a0COAT KATTHE WAPHHHT FALup-GyaMp TexHCAHKIA
CUPTIAHMICAAH JOMANAINHE KeXTHpui mymenn (21,2- pacu), Wap-
HHAT Oxyz KY3FATMAC KDOPIHHATAAAP CHCTEMACHIATH XapakaTHie
TeRHpAME3, OxY Texucanktn Gepuaran I rexucauns Guaan yoi-
Ma-yCT TYlaauran ¥uanG onamus. Borranuulsiur TeAraaManspu
Wap Mapkasn C myxTanuur Oxy Texucawiaan YSORANE 2 Yarap-
MECAHTHEM BA WAp CApTauar OXy TekHCAHK Guaanm Ypuimiw
HYKTACH M HYKTa TEIAHCMMMAr HOATE TeHr OVAMUIHHK HDOAAAa-

Wi kepak. (5.3) dopuyasun stTHGOpPra oanb afdtHaran WapTran-
HH Kyfingarnga Gaamus;

21.2-pacu.

2c=a, Vo6 X rue=0. (21.3)

Byuns a—wmap paduycuu, oy sektopn M uysranwar C xy16
ﬂ'rpogma OHHA BfiAaHHIIN Eygaax Teaauriny ndoaerafan. (21.3)

HEKE seK TEHIIAMACHHN DHACPHWAT KHHEMATHK TeHrAaMana-
pine srTRbGopra oaus,

.;:c—a{-ﬁ'slntir—:ycnﬁtp sinfl) =0,

ji'f:‘l'ﬂ('ﬁcns ?+%aln.{-siuﬂ'} =10,
Lo =il

(21.4)

kypunmAa Esum wmysmkud, By epma g, 9, 9 wap xapawatnin
AHUKAORYH napaserpaap — 3inep Oypuaxaapu. (21.4) renraama-
ABPHH GEBOCHT2 WHTErpAAAdll MyMK#H GyaMarauuzan vaap Gero-
AOROM GoFAanMIIAApHN HboAarah .

4, xx+yy+zz=0 Tenraama OHaan nPOAATABYBYH GOFAANHLL
roaosod  Gorasuwmaan pBopar. Yyusu Gy vewraamamm wnTe-
rpasnat, &'+ y'--2'—C=0 xypusmwIra KeaTHpHID MYMKHH.

b L
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mraavanary C wmrerpan Aoamuiics moaanf aygTasuar Gupop
jraari Kafyn HKHARAHTAH KOOPAMHATA APHEHHET KHAMaTHra Ka-
b TOTHAAN0H.

113-§ CucreMasHNT MyMKHH OFaran K{Immsaph,
Haean OGoraanHpaap

Cucrevamuur mysonsn Gfaras xfFusunun Vprasuwmisd AEBAA

ERTaHHET MYMKHH O ren wiunmuen Tanprdasimna.

- Bepuazan nafmda kyxmasus: yuea £ Pluitan Goradnu wek-

[LAGPURE KOROIMATRMUPYSLEE XG0 KOROGE YEXCHS Kuuun ki-

it Aapuea MYMKIH GDapan kYsuwaap defnaadi, H}ru_TaHHH:
-

gMicin G¥aran wiwmweks 8¢ pekrop Opaan Gearuaadmus. I
BKTOPHHAT KOOPANHATA VKaapuaard npoekumsirapunn Bx, By, 22
gaan Gearnnalivmus; 6F KATTAANKAAD KYEMa XOOPORROMEAC -
Wnz saprayuraapn Jef XM aTANanH. ¥ X0A08 MyMERH OFaran
NaHIl BeKTOPHHH HYKTA KOOPAMBATATAPHHMRC BAPHAUNAIADH
praan Kydniaruua wonanatm MyMeHis

ﬁ;=3x+}+ﬂy-}+azri &
Momanii ByKTasBar XaKkHKHA s1ewentap wiuwmu d7

(21.5)

LTS T

geEr aysmiin OFaran kfwuwn 8 GHp XWa TywyH®a 3mac, @r
ARAKHA KVYHW GUpop df BAKT OPAANriAa HYKTArA TABCHP STVB-
f Kyna3p BI GOMINANFHY IDAPTASP AaCOCHAR GOFAZHNIIHH KAHOAT-

RanTHpran Xoaaa coamp Gyaca, 3r mymuxed G¥aran kiumw Gepma-
@i nafitia GOPASHAL YeRABPHHH KOROATIAHTHPYBUH HekCma K.
i kigun GFAMG, ¥ HYKTArA TARCHP STYBUW Kydra OOFANK SMACE
nyHuHriek, MyMkue Gfaraw kiumwna sagy yarapuedan peb ya-
anAnn.
Arap nykTa Gupop flx, ¥ 2 ) =0 cupr ycTHOA XapaKarid-
B, yura gffmaran GoFaanum  HOCTAUWOHAD ﬁ‘;'-'r(_:u. x4 bx,
L2y, 2Lz, () =0 QiyRsUHANN DapaKaAN KaTOpra £fn0, wExna-
@ BA VHASH KATTA TAPrabanm 4ekCH3 KidUuk MUKAOPAADHE Tali-
12t woopuin GHAaH

- 9 Lo T 21.6
By dxh+ayhy+¢zaz 0 (21.6)
Bhoranu xocwa xuwaamus. Bynna sawr sapuaunaaanmaian. (21.6)
hoas fysryurn saprayuaeaw aefinaann Ba Y bx, By, Uz pa-
fannanap opacknard Gorasmmuen  ndoadrad, CopAaHdll TEHr=
BEMACHOA BAKT OWKODP paBminAa KaTHamaw £KA RATHADIMACAHTH-
P Goraus 9Mac. Arap Goragenwm f{x, v, 2, {)=0 Tedrraua Ounan
iborananran G¥ACE, HYKTAHHET KOOpARHaTaAap G¥fwua XaxKuKui
kfauurapn Y2apo Kyfmnaars myHocaGat Ouasd Gornanras Oyaa-

af

ai ar . dr I
— i e S et e d::ﬂ 1_'. ]
df dxﬁx‘l_ ,rty. ﬂ:da.w (217

a43
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(21.6) sa (2L.7) nu vakgocaamaan  k¥pasiacu, HOCTAWIOHA D
GOFAZMNIL TALCHPILAATH HYKTAHWHE MYMKHH 67aran k¥9duaapy-
dan CUPOPTACH XaM Kakuwuil Kyunw 0Fan oAMadnw; Arap ByKia-
ra CTEUNOHED TOJOHOM GoFdanwim KYAiwaran OYaCA, YHHET MyM-
KHH OVAraH KFuniaspiaan OHPH NV KTARRHE XaRUKHA KSaswnra
MOC Keaulld MyMEHH,

. CHCMEMARE MAWKEA  IMyan HYKMALap Wyukux G)szan
KnmAapn MYNAQMG CHCMEManEN WYMRER GY02aR K-
P deiwagda. ¥uyman, cucrema Gup HEwa, XATTO HEKCHS K,
MYMKHH OF T80 KFaRWAZD 04NN MYMEHH, CHCTENAHERE MY -
EWH Gyargw kKyunwaaps  yara gVApiran  Gapua Oofaanminap
HeKAAIMAAPHHN KAHOATAANTHPUUIN KEPAK.

Arap cuctemara (21.1) tearsamarap Guran ndopsnauysun s
Ta roqonom GoFagnmw gyRnaran GYaca, (21.6) ea (21.7) ra
FXwAm

ar ar df
-': = — & ’T—_' E ey =4 oy el d
fo= B (5 a5 a2 ) =0, =12, ..., ) (218)
as < (i, @, ay,
ﬂ'f. - E‘I a1 4 E ({u d‘ﬁ‘i‘ﬂ.‘w‘ d_\",f FE Ile] -ﬂ,
=] i ,

g, i e A AT (21.9)
Mynocalaraspun &3uw MyMeud, [onoMosm cucTeMaHHHr MYMKHH
Gyaran kyunmaapn (21,5) mynocaGarasphu KaHOATAAHTHPAWMH Ke-
pax.

Hyira 8ku cHereMa smyminn GVaran  wjvanmiapu Gup-Gupurn
GOrAng OFanmn Ckd GOFAnK OFAMACINTH MY MKHH,

IprEH BYKTauuer (Gx, Sy, Bz) MyMead Giaran KV aHmaapu
Cip-Gupura GoFAnK swac. Arsp nygta flx, v, 2)=0 CHPT YOTH-
48 XAPEKATAARALNTAH Oyaca, YHUHT MyMEAE GyAraH kfuminaapa-
ABH MKKMTS(H Gup-Gupura Sofauk 69aumal, yassuuck (21.6) wmy-
HOCAOATHH KewoaraauTupain wepak. Wynnnraex, (21.1) x§pu-
HHIDASCH S T3 rOg0noM GoFaawul kViAmaran m T8 HVKTaAad
TAMWEHA TONMAH CHCTeMalMur 34— ta MyMxud 67Aran kVyHwAa-
pH GHp-GHpHTA GOFAHK OGYAMEN, KOaran S T8 MYMKus Gfaran
efanmaspn (21,8) MyHocatataapin KAHOATARETHPHIIA KBpaK.

Cmaguonap 1040K0% GOFRINROGRE CHINENAHIRE Gn -
Gupuzi Gorauy 6VArvaanw aynkus 04208 k§edmaapy con
MY CHCMEMTHAN2 FPWENauy Japaxcacy deduasde. s Ta Foao-
HOM OOFAHHUI TanCupuoard # TA HYKT41ad TAWKAS TONran
CHCTEMAHUAT SPREHAKK A3PAKACHAN £ Guagd Gearnaacar, £=3n—:
e E3mw MyMKHH.

Kyw wi¥itnaran nygravane Gepop &r uyMkni Gyaram wifgnmp
AATH LY KYUHHHT 30@MeNTaD RINHM, KHCKAYA, KYINUHZ HYMKOLN
GPazam nwm pel aradmus Ba yuu 84 Guaan  Gearmaafiuma. b
04048, saeMenIap aul Tenpudwura Kypa,

A48
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34 = Fir =F jx+ Ffy + F.bz

ppMyaa Ypanan G¥aanm.

P Hlyuunraex, 2 T8 HyKTORSH TAWKNA TONTAH MEXAHHK CHCOTE-
iFd TALCHD STYBYH KYUAAD MYMKEN OF.ran WAapHUEET ANFHH-
BCHAY

(21.10)

B

Firy

,d:.

A= (21.11)

n

JOpMy s Gwaar udoaaaafisia,
- Cuctemannnr xap Gup nyxracura Kifnaraun GOFIANHIIALD peaks

mE kyusapurd Fi Guaan Gearwaafivns, Cucmenaza kViuiian
WOFAANUN 20D PEAKIIER KYSAQPE MY REGE 092200 ANEAD PURIHE
aranducn RoLa men: 6 PAconzan dordagnuiaap udeay foraa-
uiap oeduaaon, By teepudra xfpa waean GORARHHwmNEPHR
BTEMATHE TAPIAA KYAUDArHY9E WpOLATA My MEHH!

a

o =

N Fin =0,

I=1

(21.12)

114- § Ymymaawran KoopswHaraiap sa VMyMIaInran
Te3 A HKAap

CHoTema 2 T0 NYKTaAan TEWIKHA TOOFAH Bffaca, yrmnr %oaa-
dn a KoOpiknaTasap, macasan, [legapr KOOPARHATAIADH Op-
(A0 BRHKASHHWH NMYMKIH. Bywpa cactemara (21.1) kipanmug-
AATH & TA roACHOM COrAGHMIDASD i Ruaran oy aca, 3n KOOp-
MHATAAAD AN & = Jn— 5 Ttacw Opp Grpura Gorany Gyiwafin.
Bunotapry, Ilexapr xoopAwuaTZrapnian & Taculm Gup-Oupura
BOFAMK KHaMEl, & Tasutn 93 Oup-Oupura Gorang KEManb Taydam
Myniun, Bynka Gup-Gupura Corang Gfasaran & 1a Jlexapr xoop-
MUIHATaA3DH ypHITE OOKA £, @1, . .. .§y DAPEMETPAZP XEM KH-
PATHID  MyMicHi. Cocmens Xoaamuse Oup Kuisaman aHik-
\rnduzan fup-Gepuza Goraur O1.amazan AQPANEMPARD VIV AL-
fiican Koopousamaap oedaaai. Oaatan, YMFMABWTEN KOOp-
Iuharanap KyfAWaarnus Gearu:adaiu;

Tio e oy Gpe {2][3}

FuyMAAWrad KOOPANRATANAD Gup-Gupura GoranK GFaMarain-
flan VAdp TypAuda Yauor Gupanrnaa (macasam, M, panpan, m?
B X K.) OGVAROH  MyMeun.  Vaypstomean xoopdugama apian
i BYGUte 0AGHZON XOCRAGAGP YMYMAAWIGH ME3AUKAAP

e aadn. YMYMIAITAN TEIAMKASDHH Gy Gau ooy G OHABH
earnaaimns, Taspudra kipa:

dib
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YMyMAMOTAN KOOPAMNATAIAD TYPAHu4 Yawon GuPANIuHa Ka-
Oya KHAMLE MYMKHH GVAr@HILaH, YMYMAAINTAR TE3AHKAAP GHp-
JAMEAADH XAM TYDAHuUA OYVAAH MYMKHH, YMyMan, yMysaatirag
TEIAUKHHEE FA40B GHPANCH YMyMASIWITaH KOOPAHNETE Y408 Giup-
JAUTHHHHE BAKT GuPAMCHra snchat Guaen wdosaravazn., Macasan,
§ KoopanEATA M 03 Fauasrasgs q—"? RE, ¢ Y4¥yH paiHad

OAUNTAHLE -q__lE - ha Vavauanm,
€

Cucrema uxta@puil HygTacHansr GHEPOP CAHOK CHCTEMACHrA

HBCOATAH PAAWYC-BEKTOPHHEN Ffy,, KOOPAHHATAAADHEH (5 Y2
Aecax, xap Gup ¢, yMyMAaLIran KODPAMKATAHN YA8p opyane udo-
A8A313

QIEQ..{-#l. Y c"ll J — I,E. PR £-='1|.2|. & vie g T {2'.143

—
BiCH, BKCHHYA, Iy, Xy, Y 2; Hl g OPKAAR HPOAAAAIE MYMKEH:

Fo=Flde Taevoew @oe £): [2[.15}
Kp= X1 Toy v ve s e ¥)
yem ¥ g Gy v 0= g Gy t}p 1 EET.[E}

Zi™= 3¢ Gn v s Gu 1)

(21.15) ra OunoaH, cucreMa HyKTAABPHHEHT myMmkne GFaran
HYUHILAADHHK Ky fnaarnya ndoiasal osamua:

& i + Vs

e dr g dr; dry o or; :

=_a et 2T it} .= -—-l.': M El-l?

W aq, P i b+ "I"'a#tﬁ";'l: '_‘E‘aw % (21.17)

(21.17) nporarars dg;(/m 1,2, ... , k) mysscun Gye2an EV-
LHEATPHUAE YHYMAGUZAR KOOPIRHOMARAP OPKQAL UPodaIgpi
CKH YMYMANUITAH KOOPAHHATAIAD BAPHAUHNAAPHASH WGOPAT. Arap
ClcTesmara rodopoM Gopaaskwaap kytwaran Gfaca, 8, sapua-
unsaap Oup-GapHra GoFauy GyaMafl, yaapHuar comn Gup-GupH-
(4 GopAug OFAMAraH YMYMASWEaH KODDPIMHATAAAD COHHTE TeHI:
Gunutani, IoAOHOM CHCTEMAHWHE IPERHUAHK Anpamace Guaan
YMYlaamrad xOOpAMHATAAAD COHW OGHp xua GVaaaw.

b uAEOM CHCTEME yuyn OOFABNHLY TeHradMacH 'rapuhﬁﬁra
WOOPAHHATEAAPHUAT BAKT OFHHYE XOCHADTH HATHAWPARY TyhaRax,
OoFaanlty Tesrsavanapn By, BAPHAUMAASPIA XAM MABAYM MUK~
A0pAE YEKAAURLABD Ki9AH B8 Oup-Gupura GOFAuK O maras
WYMKME OFALdh KFqWaap COHHHE KamaATapasu, Hatwwana, Ge-
FOADHOM CHCTeMAHHHD BPRMHIRK JapaxacH Gup-Gaphra GOFRIHE
OFAMEraN ymMyMA3mras KOOPAHHATANAP COMMEAAH KHWYMK B3 yaap
opacuiard raosyT Gup-GHpura forasy Mymgws Gfaram xignm-
KA CQlinra Tedr.

YMyMaaniran oIpLHHATAIAD COHM CHCTEMAHH TAWKIL STvau
HYKTBA8D COHHrd OOFAMK GYAMArams yuys Gorrammmaard cilcre
M8 XAPAKATHHK ¥prauMWia YMYMIRWrEA KOopARHATaAapian qoil-
Eaaguiy JEKEPT KOOPAMHATAAADHMH X§asamrs saparauja Auda

6
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fomp. ¥Mymaamras wo-
MIMHATANGpra Oup Heya Mu-
AR KeATHDaMNS,
L. Spuun myTanmar xa-
@EaTi  Oup-OHpura GOFANK
pamaran 3 ra X, ¥y, 2 Koop-
ru‘ra-tap GHAAH HHKAANI-

liyuunr yuyH 6y woop-
HATANADHE SPHHH XapEKAT-
AN HYKTAHHHE yMyMaaucan
oopannaranaps mef Oamw

.:' z.

2. Kiaraamae §x arpodin-
8 afnAaHyBu4R KATTHE MHCM»
HHr afiaaunin Gypuain ¢ HH yMymJawran HOODAHBATA fed Kapam
MEHE: §= 9.

3. Kpusommn-warysan wexasnsu (21.3- pacm) nysTaxspunuur
MYMKHE OVaran xfaumaspuiay dakar Gurracuun BXTHEPHA TaH-
fam myssid, Mymkun 6¥aran KYummaspewsr Koarasaapn sca
My wjunwra Gorauy, Jlewax, 8y cucTemanmur SPRHHAHK JApA-
Kacu Ourra. CHCTeMaumHr Gapua Mymxui 69.Arau K unmaapuas
UA kpepowannuar O avpodmuza afiauMmwuga oaran Bz MywmEHH
Dy Aran wyuuw Opxaan Wpozataw syskum. BuuoGapm, KPHBO-
HIHA-IATYHAH MEXAHHEMIAH HOOPAT CHCTEME XOJATHHH AMHKAAm-
A3 yMysABOraH KOOPANHATA yuyn OA KpusowHnBAHT ® GYpHAHD
Jypuariun  oammr MyMmgud. OA wpusownnna OM = m Tenrauk
Ounan anugAaHYBYH M HYKTAHMWT, wynuaraek, AS wartyuaars A
aHukr (AN =n) KoOpEHEATANADHHN ¢ Gypuak OpKaln ausng-
AL MysicHH, XAKHKATSH, PACMASH:

Xy = mcosp, ¥, =msing, (a)

21.3-pacu,

N HYKTEHHH" KOOPAMHATANGDHEH TOMHIT YUYH AFBOA0 CHHYC-
Aap TeopeMacuian dofraraumd ¢ Oypyakem 7 Oypusk opxanm

sing A I
; r AL TR — gl
IyHAan §in g = f sine 82 cos) =} T—sin) = Ve : sinfp

¥ Xoana

-

Xy = acosp -+ meosy = acosy +— ¢ P—atsint
A 2 ;.

E (6)
J-",p.' = [,EI — ﬂ.h!ﬂqd - E—-— Eb— ﬂ]ﬁtﬂ?-

yira §xwam Mexannau xap Gup HYKTaCH XOAaTHUH SHHKAOB-
it HexapT KOOPAHHATATAPHEM YMYMAAUWIrAH KOGPAMHETA § DpKa-
M HpOLaNaw MyMEHH,

T

| TRl A
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115- § ¥mymaawmran Kyqaap

Bpkadauk gapamace # GYarad n Ta Moaowi ByKTaAaw Taum-
KiA TOOCEH FONOHOM MEXBHHK CHCTEMAHHHT XOMATH ¢y, o, es,
§p YMVMABIIFAH KOODAMHATAAAD OpKadd anmsaadcnn,  Cucréma

- ——
HYRTAJAPETA MOC PRBMIIAA TABCHD STYBMH Kyuadpun F, F, ...,
F, Gnaan Gearnaafnuk. CucTeMa AYKTASAPH PALHYC-REKTORAAPH-

HE A s ;ﬂ Agcar, 6Y Kyuadp myMKBn GYAras RmASpHARHC
Anennancy (21.11) Ouaan AunKaadage. (21.17) 2aH MABIVMEH,

L] -
e ﬂr
by = Ef‘i‘f a‘i’r

i==l

Liysra xipa, (21.11) xyfnaarnga 3aasan:

] a = -] £ -
7 g, 2, L £, g, 21,18
- [} wa ﬁqj 1-2|(r-1 INJ] Fy [ )]
KyRunarnaa Searmaany KHpPHTARAMK:
N li.l:g
= F L Ellig
qjgim (21.19)
¥uza (21.18) nwpona gyAuzars gFpunmame o810
BA= X, Qpg;= Qg + Qg+ . . . + Qg (21.20)
=1

(21.19) dopuyaa Ouaas AHEKIIHYBYM (, XaTTaiuk q; VayH-
AT WAAN KOOPIUHAMANL  MHOC Kedyatny VYMyaasawean reyd gei-
AAIH.

£, 8a ir; BEKTOPAAPEH KOOPAHHATA YHABPHAACH TAWKAA ITYR-
e - - b aal

URAADH Opgaan = F, i+ Epj+ Fik, or) = bx,d 4837 bk
k¥punamaa whonasat, (21.19) ra x¥icax, v KyAnlarnua 8amaa-
Al :
= ¥ (A2 F, 2 4 L2 21.21)
Q} r,:.; i ﬂl?; it iy I']'-t_IJ - iz ’}]’j.}' {

L ysaan suanl, yMyMiawras kyynd xpcofaswaa GebBocnTa
(21.19) 8kw (21.21) popuyargaapian godasrauui vymkud, Foxo-
HUM  MExBhuk  cHcTema yuymE b/ =12, ... k) oup-Gapnra
Boramg Gfamaresn yaye, (21.20) ra Gusoan, §p ra MOC Keaypun
YMYMAAINTAY YU Y YMYMAANICGH KOOPAUNATARIHT Og) K{wnwu-
A MYMEHE GVATSH HUIHE XHCOGAAW GHASH XOCHA KHAHHFAH H$0-
nAaaery Ty oaguzdarn xoshduunent ned oMrHmN XAM MYMEUIL

121200 dopuyassan pofAnaraunt, GHPOR VMYMASWCAN KOOpP-
Auwdrara {Macanad, g, ra) MOC KEAYBUH YMydiamias gyuusn (0

8
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BN) Tornm ylusariug Gamapranmn Mymkn: dakatr g, Giinya
MyMmiun Gyaras giuuw Oepnd (ig,50), koarau xuﬁpnﬁu}ra.nap
Farapmaian ae6 gapanann (g,=ig = . .. =8g, =0) ma Gyura
MOC Keaysait smymiud Gfaran ww 3A, xucobramasn: 34, =

- (2: Fla,-,)m, GyHAA ¢, HUACKC MYMKun Gfaras HIIAAPHHHE

AHemnancn xucobaaunaérranga daxar g HOOPAWHATA BAPHALHAAE-
HHmuHn nhosasafan. ¥ xoaza {EI.ZJ}' Aay ;

Q=21
T
Keans wrgann, LIynaal guaut, uxtiépail g, ymysmaamran woop-
AMHATArE MOC KEAYBYM Q) yMYNAQWra#w Kyusm XHCoGAaLl VHYH
3
Q;:H;f; (/=12 ..., 58 (21.22)

dopMyYIa XOCHA KHARHAZE.
[otenunan wyyasp yuyn

au () al
F e = — F S -
ir du, Iy dy; iz dz;

6y ammn suTROOPra oaunca, (21,21) udoaa

20 n pouamy
dy, dg; s dgy dgy

kypusnuaa ésuaagn. Byunaa xyq dyucuuaca U cacrema noren-
uian snepriuace I Guwnaw = — U7 + C Tenranx opxaas wihoas=
AIWCAHHAAN, KY4 Qyekunscd umaskya Ofarapaa  ymywmaamras
Kyaaap

il
~%: (oo s
QP‘ ﬁ ﬂ.l-'; I'.:Iﬂ"f

aer al
Q S ol - 2 [
n 2, o0 (21.23)
dopuyaz Gunan XucoOJaRALN,
(21.22) aam kPpamuzicn, ywysmdawean wyrrunz Javos firs p-due-
24 WU OUPANTHEHNT YMYMAAWraH
- KoOpauHata ¥A40B GHPAMIMEA HEC-
GaTira TeWr: arap YMYMAAWITAH KO-
| OPLHHATA Y3YHAHK GHPAHTHAA FAYAN=
- CA, YMYMJIBIICEH KYY kyd Gupanrung
(H), §—pan/c na Yavanca, Q—uyy
. Momenrs Oupaurnmm (H-m) gatGya
B,
; Yuymaauiran Kysaapsn  xmcof-
Jl3MIra  DoHp MECOAAEp KYpHO 4HKa-
MH3.
1. Z21.4-pacmna  vacaupaznr: |
SnHUMKARE Mexauusuas OA  kpu-
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BOWHNrE YArapuac afnanTupysyn MOMEHT
M x¥hnaran. Kpusowunuuar OFMPAHTH

G, D anck oFupadrd ~, paauyc r, Bx¥a-
FaAMac AucKk paanycn K ra tenr. Mexa-
HHIMHWHT BEPTHKAN TeKACAHKLENH XADAKE-
THAA YMYMIMOFAH KOOPLHUATE VUYH KpH-
BOWKHNIKEE  GYPRAMW GYPUArH ¢ 1K 0ANG,
FHTA MOC KEeIVBYH YMYMJAWCdH KYYHH
AHUKARRMH,

Kpupommunra O atpodmia 8p MyMEHEH
Giaran wiadim Gepub, cucremara x¥Anaran

M wowenr, @, P, X, ¥, xywaapuaar

HUHEF AHFHEOHCHEN XBCOGAakMe:

B4, = Mig—G ’";” cossde — P(r -

IM —
+ R)cosgty = T EHLE RN gy,

Bl.G-pacu.

(21.22) popuyaara GuROAH YMYMJAWITas Kyu KYAHRATHCA TERr
oinanu:
Q, _ Mg 2M— (G +32P)(r 4 Rjeos ?a*.
W 2

2. M ¥arapuac MOMeHT TARCHApHIA oOFmpanrd P, paanyex R

arad Oapabanra wn $paauiy HATHMKECHIE, HOrE GHKHPINFHE €

ATAH TMPYHUEA BOCHTACHIA OHUPHKTHPHATEH (G OFHPAMEAATH 0K
Xapakatra weatepuagad (21.5- pacs ). Bapatauunar Gypuanw Gyp-
uarH © Ginan opymuHa ZedopMAIHACH X HH YMyMIAaWran Koop-

arnatd Aed oaunb, yaapra MoC YMYMIAWCAH KYMAQDHE OUNEAa@-
HR Kfpafiank,

Crcremara giftnrrag M mouenr, P,E? OFMPAHE KY4YJA8pH KA~

ropura X, V, pesxuns wywaspm xamna F=cx npymuEssuar
SABCTHEAHE KYUuHH K¥aMus.

CrcTeManwnr IpKUAJRK ABPARKACH HKKATA Tenr G¥aub, ¢ Ba &
Gup-Grpura Gorans GVamaras xoopaundrasapiup. ABsan by == 0,
A =0 ge6 0auG, Wy Kyummaars Myman Gfaran smax xucod-
FET TS

EA*Ftﬁ“?-ﬁ'JHT-

¥ YMYMJIAMICAH KOODPAMHATATA MOC Keaysid Q* YMYMAALIraH
xkyd (21.22) ra kfpa gyAunaraya TONHASAW:

c%:- %3?-‘34_”0*'R!{H‘ “L
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Wy Kyadunary Mysmiinn SYaran wmasp- -

3unu 3p =0, deL0 mymxun OFaras wfaumaars wigvs yHcob-

AaRMuEE;
A, =y — Fly = (0 — ex)be.
BunoGapun, Q, = :i” = 0 —cx (H).

116-§. Myminn Gfaran kyaum npuwmung

Mymxun GFAran EVMHUI OPHHUHOH HACQR, TOJOHOM  CTAHHO-
HAp GOPASHWILAACH CHCTEMA MVBOSSHATHHHaT aapypuAl B3 erapdd
WAPTAAPHIIK HpoAAAEE, KYRHIATH TeopeMma Guaas Tanpudaanain,

eopeMa. Hoear, 20.40H0K, Gyarimusaiduzan emaguonap
O0rAQNUMALD MEBCRPUTGLE MEXARUK CUCIHEMAMUNL VIO I0 KM~
it SPanue YEYR VHIZE MOISCRP IJMYEEN KL KYLAEPHILHE ClC-
MENE HYKMAAAPUKENE MYMELK GYA2an K§Rum.tapadasy M ta-
PUREH? dRFUHONCE HOQ20 menz Oyaiuy sapyp aa Emap g,
Cucrema xap OHp HYKTACMTE TELCHD STYBYM AKTHE Ba pea-

LA Kywdapians MOC paswwaa £, Fi, HYyK1808p paguyc-pextop-

Aapuun £, OHAdn GearanaliMus. ¥ xoaas, mymesn 6§aran wjawm
OPHHEATH

(21.24)

e
4% = ¥ Fitr; =0

=]
TeHraada Guaad Hmﬂﬂlﬂﬂﬂﬂu.

ABBEN CHCTEMA MYBO3AHATAA OFAHwM yuve (21.24) MWAapTHHHT
3apypanrunn wedotaglivns. CucreMa Mmynosamaria Gyarans yuys,

YHMH Xap OHp HYKTACH XAM MYBO3anartia GyanG, F"I+}F- (iR

(6=12..... 7) wapr Gamapwanmu wepak. By wmpogaar B
ré ckanap K¥nadrapud, CHCTEMAHHHr Dapus BYKTanapn Gyfnua
furpnaucaun Xucobaafivug:

L " "

¥ Falr,+ 3 Fir, =0,
o

=13 (™1

(21.12) e, ABHE CHCTEMAPE HAedn GOPOGHMMAAD KT LATAHK-
HiL SLTHOODrE OACaK, oxupru Tenraamaass (£]1,24) xocwa Giaanw,

Suam (21.24) mWapTHHRI cHCTEMS MYBOSEHATH YUyH CTapAM
Gfauwnny uchotaafivmi. Byawar yuyn (21,24) wapr Gawapuaca
XaM, CHCTEMA MVBOBAHATAA Ofamalian neb dapad Kusasmus, ¥V
EOANA CHCTeMAHMHD ﬁnppp HYKTECH Xapakatdaa Oyaud,

FILFl = B0

e
KeAnS uukany, Byusad wykramwer Gupop de; xawnkEi Hif 4L -
- AT HIUE HOALRH Paprad Gyaaity:

Radry= (Fi+ +5)dr, > 0,
351
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ChHeremara  giiwnran GOFJaHHIDAAD CTAUMOHAD roJOHOM  Gop-
Aaunm Gfaramn yuys d';. XEKHKHE KVaHm CHCTEMA MY MICHE Gijas
rar ®{qnumanar Gupa G¥aa oasaam: Er,-%r,. ¥ X0JH4.
(Fi+ Fijar,>0.

By whonasd cucrema Gapwa wyyraaapm G¥dwsa g¥wnb,

3 Fir o+ 3 Fiir >0

iml : ] ‘ 2
TENrCHIANKHE RocHn gunamua. (21.12) ra kipa oxupri teurcus-
JAHK

LT T
3 Flr,>0
fe=]

kypusuwny onanu, By sca (21.24) ra suaanp. dewmax, suawnran
dapa3 woVpHH BA CHeTemda MyBn3aHaTaa Gfaanu,

(21.24) nolann AHAIHTAK YCYAAA KYABAATHIA E3H1 MyMKHH:

N (Fidx,+ Fiy by, + Fidz) = Q, (21.25)
=1

(2124 Exn (21.253) apona Jazpasswe npusynnn Ben nw mess-
Aasace Bed xau ATaIAAH.

Arap CHCTEMAHHHT XOJATH @y, $ou - - ., Gp YMYMAGWCAH KOOP=
ARRATaNAp Opkaan anngaanca, (21,20) gan 54 = Q,8g,+Q.3g, = ...+
+ Q8= 0 6Faumm mavaywm san, UWynra xipa (21.24) xyinnare
WY PHHHIEE 018 0K:

Qg+ Qfp+...+ Dby = 0. (21.26)

Floaowom cacremana dg;(/=1,2, ..., k) GHp-Gupura Gorauy Gfa-
waral papuaumAnap OFaramm yuys (21.26) nan -

=0, Qy=0, ..., Q=D (21.27)

wentS wnxdnm (21.27) seymwrur G00zan  ki9um NPANEINLRINE
VHYMAQUIAR REOPORHAMAIG I HEOIGATRIWLIORD: TOI0HOM
CMAYUORAP Oucamuaionzan Woeas OOFAGRUL AN MEXAREN THE-
meéxa mydpizRamon VAWK YIYR Zap Oup YMyMAQWEAR KoOpP-
GRRAMAZA MOC KERYSLI YILYMAAWIAN RYRRUNE AAONHOG-AA0-
Xuda noaza menz OYauun 31pyp 84 emapaucup,

CHCTEMAra TALOHP STYRYM KYHA2D MOTEHUHAN Kynaapran nio-
par 6¥aca, (21.83) mn serubopra oamb, (21.27) mm xKyiuiarnua
E3g QnaMyE;

auv au au :

—=f), —=0,..., —=0 21.28

B " O g, g
ki

354
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il all a
| {}, — mm R St
dg.‘ ﬂ.:: i;"I " df. ﬂ.

{21.283.5)

:'bHII CUCHMENANTING Ky8oIaHAm Xo-
WAL Y PYERERACE ExD chce
MENG nOMERYRTA sHepIuach Srcm-
APeNa Kuduamea szx dYaeadu.
~ Myuxuy 6Yaran kjunm npHHI-
g OHHE waeaa Gfauaray Goraanmnarn
. EHCTEME MyBo3aHATH YayvH xam yMy-
| MAH Tarbux STHW  MyMiwn; Oynaa
- WARAT niear GPamarsn Gopagnuue
AP PEAKUNE RYYAIPHHH XBM AKTHE
::wp KaTopHra KV mmb oinw e-

2 16-pacw.

s Hl-naca.na. Buuran  npeccuunr
¥ H3CTACHTa rapusauran TEKHCARK DA II'.I.I}' Zacrarg NEPNCHAKK y=

'_._ AP paBuLLan KYHaarau [;ﬂ“ o) mydr gVanara

o H (21.6- pacu),
BMAT  xanamuan A ra Tewr, Py D P Ea AE=2[£ neﬁ?n::g
_ __rrpecc.mﬁaeruﬂ MHCMEN KHCYBYM KVY TonmacHy, Enuauummp:
3l -‘.uru HIDKAJAHUIIAGD SBLTHOOPCE OAHEMACH:.

Eqnm. [Ipeccaanndrray HHCMHHHE npeccra TARCHPHEH :Tu" pe-

17 KYTH OHASH 3aMaWTHpawmw3. ¥ xo41a cHeTewa (#,. 5,||

1}'!]# Ba ¥ Kyyaanm WOODET MYBOZAUATAATH CHCTeMANS TAUWKHA
: ;;m]:il,rm‘nn G§Aaran 'é?q”m NpHHLUnKHAGE doRfasamII Yuyk
ara Lp MYMEHH OYarad g3 y
Jdasacuuy 1:.-333.1"3?: d R R S
L ) (1)

Bimna Es—npeccuunr pepTukan OFEnyg nacrra
SCCHURT SPRUHANK Aapamach ﬁ:ipra TEHF, HI:HHE%I:&E& ng:;]::
ﬁi‘nﬁn KYqHuaap OHp-Bupura COFMMKAHD. Baurauar wara-
aMa za;yqumu YHHHI GypHAMW 6ypuarura nponopnuoras G-
s '4‘; ra GYpUAranaa saur & Kasamra kyuean, llyura kfpa
= &5, Byna (1) ra K¥amus; '

!EPI-%—H} )

B l
Oy Tedraavanan N= 4= . = P weans

pnﬁ;‘:“ﬂ;p WHXATAA8 N ra renr, finadnwn sca yHra Kapawa-

. 62-macaza. 21.7- acM., o
1=-I{|' I{H, .P1='4K ’ s

5035

uHKand. AMcuHR KucyRuw

TACAHPIAHCaN  naatdiopsara
KYY® Tavcwp stanm., k=3 m, [=2 u,

453
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£1.7-pacu.

AE — EC ne6 oauf, A nyyrofa HHCHG HMAXKAM/AHTAH GOFAAHHE
PEBKUHA KYSHHHHT BepTHKAA TAWKHA ITYBYHCH OuJan peaxuus
MOMEHTH TOMHAACHH,

Ewnmm, [Taatdopua k§sraamec cucTemansn ubopar. ¥ura x¥-
fiaarad GOPAGHHILARD YeKAsWJAPHHH KAHOATIANTHDraH Xoaaa
MyMEHH G¥aras xfun Gepa oamadmed. Kafich peakuis KySHUm
gHHKAaL Kepak Oyaca, Wy PeEAKUHA KYYHHH KHpuTHAO, MOC pa-
BHINLA GOFJAHHMIKE OARG TAWAAW ExW GOmKAYAa Goraanuiu Gu-
JB8H BAMBWTHPHE! OpKEAH Kisraaysyd CHCTEME XOoCHaA KHIRI
MY MEKHH,

A Gopagduuiu pegKuMA KYYUHMHT BEPTHKAN TAWKWA STYBUHCHe
HW aEuignam yuys Oy GoOPlaHWmAM BEPTHHEAA G¥Anua cnpnasa
oaannran GoFMaHMW GuAaH saMamTepamus; Symaa mysosanar Gy-

-

SHAMACANTH yuys ¥, peakuna wywsnd Kysmua (21.7-pacw, f).
Haruxana xocua Gyaran cuctemanpur AC kmcums Beprikan Of-
finua xfumm oauins, B AyKTa ropusodTan 6yAnta K{uHW OARLIH,
BC KuCMW TekHC DEPANIEN kyuMmn oank  mymxax, Gywaa D
nykta BC wanr sfasema Kyumlie Mapkasn 67aeam. 1-«"“, KYUHH BK-
THE Ky4J8p KAaTOpHra KywnG KepadMus. Hurd XOCHA KiJAHHTaH
cEcTeMana GOpMaEmmAap wiean Ofaramm yuwys, Oy Goraanmmuw-
AOPHANT PEAKOHA KYYRAPHHH TACBHPAAUWHHHT XOMATH k. A |
wykrara s, — AA, Mymxun Gyaran kyunm oepnd, (21.24) kjpu-
HHWAACH MYBOOAHAT WADTHH TY3AMH3:

— YV, B3, + Pls— Pls,= o (1)
By#na &s, — 35— Bs,, Bsy=VN,, DO afasuma Kkiumn Mapasn
69aramn yaym CC, — is,= By, 8s,=k-by, Tenranxiap Ypunam |
na yaapaan @8, =%Esc=f-'r- B35, wmysocalarsud €3u  MYMKHIL Fu
Wynra g¥pa (1| Tenraana
334

HH A arpodmaa afnautwprmn Guaan fy,
 aa

& }?lﬂ! D arpodmaa Bp, Oypuax Gunau

M b+ P,y by, =Py ohipy=0,

. (2) narn by, nu By, opyann wpoaaraimus. Bup ToMOHAan CCy=
=iy, = ACH3,, AKKHHYE TOMOHLZH 88,

(— VJ+PI—-P.-‘%)M =0

oHHHIER oAaaH., Bynnard Kaet HYHAATH noNaHH HOAra TEHT-
w Ouaan Y, HA TOMAME3:

FJ—F'I_P!'%_"HH‘

Sumd M, peakuMs MOMeHTHEE @HMKaAul yuyH A Gopaanmii-
W@ k¥araamac waprwp Ba M, peakuus MOMEHTH fuaae aamal-

aunz (21.7- pacu, ). Xocwa O6Faran CHCTEMAHHHD AC gue-
MyMmpny  Giaran af-

anMa wiaum Gepamus, Bynga CB texnc napaazen k§arm oanf,
HDOAANAHYEHH MY MKHH

. Giaram xupmed SAMATHpPE oaaMu3. ¥ X0A4A HuD TeHrAAMACHS

 KyRnaarnaa €suaan

(2)

= CDigy, €xn Ji{.'h, =
~CDAy,, 6yunn AC—CD=I[; mynusr yuyn by,=igp, Haruka-
ma (2) Tesraada

(Ma‘l'ﬁ '%—Pn' '&] &?_‘=ﬂ

kyprmunaa Esuaapn. Bynaan Me= Pk — - -;--]—2 KH - m Ke-

ARD uMKAIH.
By WaCAAAHM enmin KApAEHANA Gup HEWa KHCMAAH TAIIKE]
yonran cHCTeMAAa HASAA GOFAaHMIIEp PeAKIHA KYHABDHIEHR MYM-
kuH GVaran k¥ npHEILANELAH dofizanannl aunKABUIHHHT a-
SAAAHEH AKKOA Hamoés 6Yaas, Mymksn Gyarau K UM NpRHLM-
nu Ouaan GuPOp PeaKuus KyIHHH GOWKA pPeakiad Ky 4AapHHH
KRpHTMaI QHAKAU MYMKHE 3KaH.
b 63- MACARA. M MACCAAH 0K ¢ GHKMPAMKAArH NpYkHuAra otus:
ras 67110, NeOPMALMAARHMATAN NPYKUHE Y3YHAUTH 2, ra TENT
(21.8- pacu). IOKHHHEr MyBO3aRAT XOJaTHAATH i
Z AHWKAAHCHE,

Equin. ¥YuMyMIAWraH KOOPAMHAT yuyn Z
HH TAHAARMAWSE, §=& KOOPAHHATAra MOC He-
 aysun Q, ywmysmaawrag KyuHH xucoGaatie
M3, IOKKE TabCHp STYBY Ky4aap (wkdanr
OFHPAHK KY4M, OPYRUHAHHMC  3JACTURAHK
qun]ﬂ{_:mreuunm gyunap Oyarans  YUyH

Q;c' T g

th
Kyw Qyuknuacn U sca 21.8.pacwu.
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Ummg(z—2)—c. 5’—‘1.—"—

wynocalar Ouaan ndosasana, BunoGapuu, Q, = L mg —
s :

— {2 — 2.}, IuAR mymnkun Giaram K¥umi n
pununnununr (21,28
E?_punum,:;aru nposacHaan  ofizarinavna: mg —&{z — zi‘p-:l}j.
¥ TEHTIHKASH IOKHHHT MySO3aHar XOAATH AHUKARHEAH: 2 —

-~

H7-§ JMunamukawunr ywymuii Teursamacn

Fonowom, 6Gfwarmanguren sa umean Soraanpmmaary a T
MOTAHA HYKTANAH TAWKNA TONFAH MeXaHHK CHCTeMa XapaxaTiup
kypadaux. Cucremannnr xap Gitp mti=1.2, . .. . m) naccamm
HYKTACHTS TABCHp KMAVBYH AKTHB B3 Deaxiing KVYA8PHEENIT ToRE

- -

TALCHP STYBUHASPHEN MoC pasnmag F, Ff opiaan Gearnaatiang;
- -

Oy HYRTaHHOr whepuus Kyunw O,— —m Byacua. ¥

A oa
TEMAHHHD Xdap BHP HYKTaCH yayu I[a.tu'uliep npummnuin nu;::.::::
Aosun (20.2) Tesraama xyhunarn KYpunnwaa éanaann:

i+ El—mae =0, (i =12, ... a). (21.29)
Crcrenma HYKTa®apura 8r, uymgnn Gyaran k¥fauw  Gepamua.
21.29) ndonann ¥, ra cxamp k¥nafitupasns:
Hﬁﬁ—l—ﬂ'ﬁr‘ " M,Wﬁr; = D' {I ' IE. . ﬂ}.
By Tesraamsaap cuetemachmn X810 K¥wamua:

R L]

3 E+ S Fr+ 3] (— mywie —o.
=1

Re=f o]

(21.30)

Cueremara unean GOFAGHAILIBD KV kHATAHE yayn i ;";E;, =0
[

6ant, (21.30) renraama ¥yfwzaruua Eauaaan:

i . - =
E (Fi—mw)ir, =0,
i
(21.31) mpors dusaiaranwms ey
1 Ml menzadswacy aef
-»ﬂﬂl:i 53 KYidMiarHus Tanpudaanann; noead, 2o0A0R0A, ﬁj;a;:‘
sMagduzan cucmenara MABCUP 3MysHR aKmis  Kywagp .:rg,m,;

CUCMEMT MWmarapy HREPULR YLD TN R t2ay

: I 2 MVvak

PLAGENIHIERE (R ruR o KOA20 Mene. o ;Ao
-

(21.31)

e

Wy =, OFaranun yuyn (21.31) Tenrsamann
ia4
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'-:.,. B2 ;rl Hil KOOPAKHATAE § KARDHAATH
kAT ITYBUMABPH OpKaAW wdoaa-
aab, (21.32) ra gy#cak,

oo
-
T T

El,g-ﬂm-

yocua Giaanu. (21.33) whoas dunauuka YuyMul menzrawacu-
 RUNZ GNGAWRIK KPR wEoup,
~ Jleawasmkanaunr yMyMui Tesrfamacuisy ofaaxasul, naeaa
roaowom, GYmarvafnurad Goraanmuwaiap TABCHPHAACH MEXAHUK
. CHCTEME AHNAMHESCHHHAT GUpHIYs BA HEKUWHYH  ACOCHA MACAAA-
CRAPENH XA KMAMW, AAHAMWKAuIHT YMYMEI TEOpENATapPHHA Ked-
S TMPUO duKapHin  MysmiHi.  Argp CGoraamumiaap wneax Gfamaca,
. peaKuMa Ky IapMHH X&M @KTHB KY9Map Katopura giuwad oanmm
OBEaan AUHAMHEAHUHET YMYMEA TERCAIMACHAAH QOfganaun Mym-
= -,K"[H
& bB4-macasa. 59-macatana C IOKHANT TEIAGHHIIH  AHHAMHKA-
3 ?gur yMY M TesrIaMack nan gofiantin 6 anugaancay (21.9-pacu),

o K.  Eamm. Cuctemara Tancup STyRuM (). P, O Kyyaap Katopsra
A pa € 10KAP HHEPIMA KYUASDH J'?',:=fT-m, I?E':’—E w Guaan B

XO7KD HHEPUHA KYUAGPHEHHT MoMeHTH My — /- g e L

| KVunG onamua, A i GHARH TOPHBOHTAA TEKHCIHK OPACHLAr

" HIOKATAKAN PEAKUMEA KVud 7 == [0 UK BKTHE KY4AAp KaTOPHCA

T KYwHG xapaanng. Koaras Gorranwmaap miean Gfarasn yuyd

:#tuzw VARPHUNT PEAHUMA KY4A3DWHH TACEHPNAIIHHAT XOKATH
- A¥K.
i C wika 85, Mymsnn O¥aran xyunim GepHG, AHHAMAKAHUHF
¥uyunl renraamack (21.31) wn Tysamua:

Q-ds —Fis, — RiEs — Mobp,— R3s, =0, (1)

,;E},!ma bs = Bs,, a?u-? G¥arann yuya (1) #u
M3 ®
(Q= F— Ri— =°— RA)ts, =0
& 357
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KYpunwuraa Eamm mywkuy. Kasc wungsrn ndogsun Hoara Terrs
>

AawWTHpHG, HHEPIHA KYYJAPHHHET % ODKIJIH HODASAPHHH 3BTH=
Gopra QJHb, P“ ’ s

Q—f0—2w_ L, .u.L 0 4_g
£ 4 r E

TEHFAAMAHH XOCHA Kuaamus, By Tewraamansy C ©x Teasznuuiy
w TONHAIAM:
Q—fii

= @
arP+Q &
Iyunad uanG, AusaMEKARHEC YMYMHER TenriaMpcHAZH fofi-
JAAAZHUATAHAR HOHHHP TADAHIAHK KY4H KHPHTHAMACH, Macanaum
UM aHYE COAMANAMIALN.

11B-§. JMarpanscunnr Gupraul Typ TeHraaManapy

ATBp A TR MOAMA HYKTEAAH TWKMA TONF@H CHCTeMara
f-{'t"l ?I? ‘zl'l LU .t.. ya'r E,)_U, {'-ll'ﬂl bk e | 5} '2].3‘1]

TOJOHOM CTAUROWAD miedn OorAamHw.ap kiflmaran Gfaca, Gy
BOFAGHHIIAAD CHCTEMA BHPTYEA KYHHIMABPHAAH § TACKHy GHp-

Gupura GOFANK KHARG KivfnG, yaap KyAumaru mynocabarasp G-
Adll SHHKAaHAAH,

df, o gy, o df
i AN it = o —
3z, -"'l'f'd;} a.'!'i‘f'ﬂll az'+"'+ax,h"+a,,ay“+

-I—E! Er.—ﬂ', {1-I|2| ema q 3}! {2]455}
SunoGiapun, 3n Ta fx,, By, 8z, ..., 8x., By, B2, BHpTVan Kkie
UHwAapan (dn—s2) vack GHp-GupHra ﬁ-}r;uﬁy‘ﬁfn;aﬁnl::y{ﬂ.a }
TEHTMAMAMAPAAR § Ta Gup-Gupura GOFAMK Kiuummwaapin (3n — §)
Ta OUp-OKpura Gorauy GYAMErgd KYuHmAap opxasw wiioganas,
YAApHY AMHAMHBKAHHHD YMYMBH TeHrAdsmacura gyAnG, Gup-GHpure
Gorany BYAMAral MyMiHs GVAran Kfuniaap OAAHAETH RoSdpue
UHENTIAPHE HOATAE TeHriaw GHAaH XapakaTHuur 3n—s5 T8 audipe-
PEHUHAL TEHINAMANEPHHH XOCHA KuAMWw Mywmius, By Tenmraama-
J2p KATOPHAA $ T4 OOFASHHIN TEHrAaMANBDHHK GHPraawkaa oaub,
dn 1A TEHrMAMAAap CHCTeMmacwra 3ra GVAAMHS na Vaapuu eund,
Kiv Yis Zps wnap Lgu You &, HOOpPAHHATIAGDHH BAKT BA HMUTErpaa-
AdIl AOHMHEAIDH (DYHKLMACH CHPATHAR BHRKAZI MYMEHH,

Auuo audpepeniuan TeHraaMasspEH GYHAAN euMII METOHM
AHYArHAA MypaxkaGanp. Bynna Jlarpaukuuir sosmavays winafl-
TYBUYMABDE 2D ATAAMHW Ay, Ay, ... , b, 28 (oAIaAEHHD VCYAH
dBBANTHCHIA Kaparanan Kyradpokamp. by yeyara wipa (21.35)
BE0AAAAPEHE MOC PABH WA XO3HpYA HOMABAYM OVAram Ay, Ay, ...k,
KynaATyseuaapra kYnafiTupaMus sa xocua Gy aAran K YuafirManapan
AHHIMEEAHHHT yMyMud TenrAavacn (21 33) ouwagn iwamsa. Hu-
FHILLHAArY X3AA4PHE Cpynnasaranjon ciur
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{(F‘E:"' mx, + .: h ;:*_:'} x+ {Ffr‘ m;y; + 'g h%:) By, +

- R [

+ [F?. —in 2, +§ i &T:] iz =0 {21.36)
Hroama weanb umgapd. HOwopuoad TankwpiarapEMnsner, dx,,
&2; papuauRsaapAan (akarT 3n—s Tacurumna Gup-Gupnra Gog-
Mac, yAapaas s tacw sca (21.35) uyuocadar Guaan Goraan-
dn—5 TA HOOPAHHATANAD BADPHAUMAAAPHHHHT MYCTARHAHEH-
dofsanzunb, (21.36) TenrsamMals 3n — 5 TE KUYNK KABCIACH
131APHH HOATA TEHFAAMTHPHE OAMWD MYMKHe, KOAraH 5 Ta
MK Kapcaard Adoaaasp sca d(r==12, ..., 5) x¥nafrysun-
H# TErAIAHYA TAHAam GHAdH HOATA TeHrAsdHanw. Harumwana
jgaern dt Ta TéHraamaaap cucTemacura sra OV aamms;

- ¥ if,
= il
" x, k—I—z ox;

T 6‘,1‘,‘

= iyt 3 b T (=l e ).
o

S (21.37)

b
= et
i< ir gl a;[

2

{21.37) cucrema azpanschuns GUPERYE MYP MER? 2a @ AQPE Nefin-
M, (21.37) Tenrasumaaap cHcremacn katopara (21,34) ooraannm
AaMAAEPRIH KViUMG  Kapacakx, 3r-1 5 18 £ Yo 2 b, HOMB G-
CAyMaapra sucGarad Gamk cucrema xocua G¥aaan. By cucTemanu

pupG, 5 To EpoaMyN  KENAATYRUMNAD BE MOXAHHK CHCTEMa HYK-
' TEAADUAHET 5% KOOPAHNATAJADH BOKTHHET QYHKUMALADHE CHpATH-
- ma auugaaiaan. (2137 nH mexsumMk cHcTema x&#ﬂKHTHHHHI‘ nu?-

or,

ipepeniinaa Tenraamaaapn Onaan Tagkocaad, A art & ™o
X i k {]
naaap (21.34) Gunan whosanadysdd GOFAAHMWASD peaKiLud
KYYAAPUHUHD KOODAMHATA §KAapuaary NpOEKLHAJAPHAAH HOOparT
| SRAHAACHEK KT PAMHS.
- Mexasng CHCTeMa HYKTAJ3ph COHAHA BA CHCTeMara gy AuArad
Boraanniiaap conngner opthmk  Guaan (20.37) ma (21.34) Tenr-
diAMafapauHr Coln gam  owund AOpALH, HATHEKADA GY Teuradma-
pApHMAr avania  gyaaameanoy gudeeamosgn.  Jlarpasacassr |
STV TeHrAAMAJADHHH AXAMHATH  LWYHABKE, YAGD EPAAMHIA CHC-
@ HYKTanapu xEpacarunm dnukadw Osdal Oup waropaa Goe-
RAHHUIIAD PEAKUHANADHHH XAM TOMWUI MYMICHH,
~ Mucon TapukacHas P oFHpAREARTH MOLAHE HYKTAHHED CHIAMEK
FOPHACH 18 TEKNCAHKABrY sapakainup Kipafauk. = FREM TOpH-
S0HTAA AV TEKHCAHKKE NEPNeRAHKYAApR KHAHG PTeesavua. ¥ xo0-
RA GoFAHHW TEArTASMacH [=— =0 Tenrsaua Ouads Wiponasana-

asu
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ni. By xoame wywrapumr spkusawk Aspamach 3:1—1=2 ra

TEHT.
Freel, Fy=0, Fi==—P Gfarannaan woanufl HyKTRHHAF
(21.37) k¥punEwiary AnpdepequHan TEHrAauacH Kyluiarn€a

E3nAaaH;
mx =0, my=0, m.'é.-_p.H‘:_;

(a)

By xoaxa i wosdupunmentm aHRKAACAK, A= P eaulh vynyamu,

N GoranHuMI PEAKIHA KYUHHHHI KOODAWHATE YKASDHIACH NpoeK-
LURIADA KYABA8rHIE TONHABLM:

Ne=d3 =0, Ny=iZ— 0, N, =25 =1 =P,

Bunobapun, N= P.
Wyrnah wuanb, {2) andipepennnan TenraaManap KYAHIATH
EUPHHHILEN OJ6IH:
mx =0, my=0, mz=0. (6)
z =0 Terrasma Gnagn nudomajanypud Cornanui (TeRncank)
GYwatuafauran OOPARHKIT GYVArARH YuyH OOWAAHENY DafTIE £ =

=1 'ro= 0. ¥ xoaaa (6) Teprnamasapuuir GAPHAYNE HEEHTACHAAH
HYK1a 1y TEKHCANKAZ §3 muepnuacy GYAnua xapsxataa Oyamuwn
KeAnd §HKaa.

119- §. JlarpaimuHHr AERHHYH TVP TeHraamajapH

CHETEMAHA TAUWIKKHA STYBYH HYKTAap comd Jamia yura xyfua-
Fray BOFMAHRWADHHEr CONM OpTHWA Ouaan Jlarpagacnnir OMDHH-
YK Typ TeWraamazapuasH Golnansmmin KURHHARIHG  GOPAITHIN
Edill Euaran 3Auy,

Cucremara g{fiuaree GOFASHHINAZPHUHT COMM OPTHINN GHABH
FMYMAANCAH KOODAHHATAAGpHMHET Coun Kamafinb Gopain ma and=
EPLHUHAR TEHAIMSAED YMYMAAWTEN KOOPAHNETAAYD OPKAAH TY-
auaca, Taduuikn, Gy TeHraaMaaapauar conn JIeRapT WoopaHHATE-
JAPHTE HHUCGATAN TYIRATAH TeurAMETSpHUHT COHMAAH Kam GV aa-
An. Hekanan roMOHZAE YMYMAZWCAH KOOPANNATAAAPHE KHDHTAW
Gusinn GOFNAHMILARPEKKHT CHCTEMA HYKTANEPH XAPAKATHTA erptn-
TAAWrAH TaecHpn T3-Tawane yucofra oamnaad. Hlywra x¥pa, me-
XAHHKE CHCTEMA XApAKATHHHHT YMYMIAUran KOOpAMHATANAD OpHa-
Au Audrbepenunan Terriamgiapn Tyswaca, Jlarpawmensr GHpHE-
U TYP TedrgaMackian GofZansaniWira Kaparannd auvYarHHg Ky-
JalANK APATHAILH.

JPEHEAHK Japamacd R ra Tesr wupean, rosonoM  Goraammm-
Lard MeXaHWK CHCTéMa X0JATH §, G » - - §p YMYMAAWTaH HOOP-
AWHATAAAP OPKBAH aHHKIAHCHH, CuHcTema Xap OBp AYKTECHHHAD

ado
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Ay C- BEKTOPHHH ;: (i=1, 2 ..., 7) Bunan GeaArnnad, Iuna-
HC acocudl Tewraamacu (21.32) uw

BN R N S5 o
zﬁrir,—.Zm‘r'ﬂrI—U
I =
mumiaa wpoaaaarwus, (21.38) na Gupnuvw dwrunmn (21,20)
fpa xyfAunarnua E3uaLn:

SE, = o,

el =l

(21.38)

(21.39)

iar (21.38) aarH WKCHASH AHFHHAHEHET WAKAHEN Yaraprupamna,

; & dr)
Fo= % — bg; Gyarans yuyn
=
- B
i = = ar
m,ribr, = m!r‘z Ei‘} 8g (21.40)
1

(21.39) 22 (21.40) v (21.38) ra kyswus:

- e
Q—¥m =0,
E[ i . i 15; b,
Hou GorIaHMIITard CHCTEMA Yuyh iy, mapuaumsanp Gup-
ra Gorany GY/imarand yuys yaap oianAerd Koadpduusedr-
JAPHH aA0XIAR- AA0XHAA HOATA TEHraal,

-‘ml}: =Qﬁ ':j e I'i 2r LR k] {El"l‘l]

i

; & et g{ ua*) 4u(ﬂ)
g —=my — =-m,— v, — — o — —|. (21.42
3 7 : ! 4 J

(21,42) nn CogAm XOAra KeATHPHI MAKCANMAA, ABBEA Kyfnoars
TEHrAHKAADHHAT TYFPHANTHAN K§ peartamua;

dry ﬂ?l- dry

- L (21.43)

&?F -:h;ll'l &'711-

g [?E _ 21.44)

de \.&"IP'J a‘5'1-"- E .
R
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Byuaa ¢ Guaan 1, 2, ., ., B guhwataapuw gaGyn KMAYBYH HXTH-
Epuft wugexc GeATHAENTAH, ¢, 3C2 yMyMAairad Tea Hkzan nbo=-

piT. XNAKHKATIH, ;:“}:{fn Fas «wee ) AAW KYAHODAruun Esa
OAaMH3.
. a;»- .ﬂr-' ﬂ? ﬂ_'.
o o=r =g 4 %0, i 2 iR Mo B
wlhrj ﬂQ|q‘+ll?¢q’+ '"+ﬂq,¢'+ at
Nl -
- g8t 21.45
it (21.45)

-

Byuna oy fi=1,2 .vi &) B8 on XycyCHii Xocuasaap yMyM-
gy o

AAWIraH KOOPAHHATATAD BA BAKTHUHT (DYHKUMACH GVaub, yMyMs
Aaumiran tesamxaapra  Gorawk OFawaragw yuyn xap Gmp HyKTa
TEIAHCH VMYMARIITaAH Te3AHK upﬁanu YHANKAR IIIjIﬂJ!l,H."IHHHH.'iH- Ilfﬂ'
KHH Ba Oysaa KYRHASCH TEHrAHK VpuBad OFJagw:
o o,
og, M

Suaw |21.44) uw neSormatuma, 2L nan BaxT G¥PMua jocHaa Xu-
o,

= 2 g e
Fi dri ﬂ'ﬂ ¥, d(ﬂr;]
S g+,
Z (ﬂﬂ] ,2' e, T\,
Hrknian towonnan (21.45) aam g, 6f@nua xocraa ymcofaafiMus:
— k oy e
oy i(-h. ] £ [.h >
as, g og, \ag, " ¥ +3, | o
] - P
¥y ot a [adr
L +_ iR |
7=1 99,09, U o (W,.J

(21.46) pa (21.47) dopuyanaapun Takgocaad, (21.44) dopmyas-
HHUT TYFPHANTHHN Mu3,

Fnan (21.43) sa (21.44) mynocafaraapuu suruopra oams,
(21.42) nu Kyfngareus yaraprupamua:

= — — Cm -
it (o) m, (58] o tfo [m@ S ]|

cobnananK:

(21.46)

(21.47)

dg; Lt "m“ ‘ag) e a4y ]
SRR e
_ 0| mim-oy |_af8n) o (21.48)
diy o at ﬂq’j 9
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148) na 7, 6maaw cucremamunr M, MACCAAH HYKTECHHNEI Kie
& fepriaacn Gearuaanran, (21,45) nponsnn (21.41) ra kiaus

E[ﬁ('&)*ﬂ] =0, 0/=1,2 .8

e gy dq;

davy  or

S =0 i lf-ll'l "oy

= &q}) ZTYU=12..u 8 (21.49)

BAMACUNL  YRYMAQUZGN KOOPINKAMAAGE OPKAAR  UEOI 4
. Jazpaudcnun: mrxunny mp MEHEAT REAGPE  Refinasan.
5

2 T'= 3.7, MEXAHHK CHCTEMAHHHI KHHETHK SHEPrHACHIND,

Jum]]
 Jlarpassunnr WKKHETH TYp TeWraauMatspH cmemeis Xapaxa-
RIE dughgepenyuaa MEHLAQMARIPURUNE YUYMAOMEAN KOOPI L -
Hama.iapda ngodasanuuy ned xas atanann, (21.48) aam kypa-
Bicw, Oy Au’ pepernuan TEHTAGMENIDHEHAT CORN CHOTEMANN TA =

#A STYBUH HyKTANAD conura GoFAHE G¥amall, CHCTeMamHET aps
ik dapaxachra Tewr skan. Uy wyyran Hasapaam Jlarpamn-

HERHHYI TYD TEHrAAMAJAPH MEXAHHK CHCTEMA Xapakathilr
APT KOODAWHATIABDHAAIH AN DPEPEHUHAA  TerraaMatapuaan
i larpanscnuar Gupusyn Typ TENrAamManapunan ahaaaiup.
~ Kuwerux smeprusmu  ymyunawmran KOOPOHHATAAGP BE YMYyM-
IBIIFay TRIAMKAGP OpKaan ndoRaratiun kipnG §Tamua.

L) ] ! " -

Tas Xm D0) =~ m, (r te _ Wm [,

zif: ltliJ ?g [':I} Eﬂ ;d?t‘h"l‘

- 2
9 Or g & Or )
+§¢l‘?: o AN +t3'?lqk i a:— -

LABCRarn WhONAHN KBAAPATrA OMNPAMHS B YMYWIAWran resamk-
M8pra uucOatan MEHMH YN AEPAKAIH BA CHDHHYN DIpa®BaH Xad=
AAPIH GA0XHES- AADXHEA Xamaa YuYMIamrad Te3JRKAap KaTHa-
MAPAH JALTADHN AAOXWAAR FPYANAsapra sxpatauvui, By rpynna-
BpHn woc paswwaa Ty, 7, sa T, opraan Gearwaafivma, ¥ xoana:

(0 A S T (21.50)
[ o | 14 - g
w o 2 L e o T
.:rmi b fi et i '?i+2aq. ﬁ.ﬁqlﬁi‘: | 50tH
By o '
+"'1.. 2_;' —I ¥
4 Oyy  Ogn as h]
¥ m, | 7L 0% ary ory ~iw, (i)
"‘m‘[aur a Bt dyp ot q“]' & —E :(5‘;;} .
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™

fAna gyfAupara GEArsAd NI pEN KHpHTAMIS:

N or  oF N dr, orp

A =3 T B ¥ LTL 1.51
e oy g, A ;ﬂi‘_ﬂ dt 2l

V xoana Ty ga T, QyHxunssapun

ko R

'l - @

Ty = ?Egﬁ LR (21.52)
T, = 2 By (21.58)

jmi

kabu Sanw mysenn. (21.51) nau xjpamwake, A, xoshpuiliedt
¥3 unaexcrapura nncOaTan CumMeTprigup. A, ea B; wosddu-
WHERTAAY @y, J2, + + o §p YMYMAANFAH KODPANKATAAAD BA { BAKITA
Gorauk OFauG, @, Gy « .. Gp YMYMIRIWTAH Tesmuaapra GOFAHK
aMac.

Wynaan guamd yMmywWefl X0J43 CHCTEME2 XHHETHE JHEPTHACH
YMYMIAWIEH TEAHKJADIA HHCOATAH MKKUuYM Rapakaan T, 9H-
augau Ty pa woanuuu [, QopmasdpHeur fHFnpARcH cupatnia
HijrolaAaHHIIn MYMKERH SKaN.

L] -
i
CrauHosap GOFAanHILIAD XOAHAA ld-;—: =0 @Gfarann yayu Ty
=1
pa T, xariap xaMm nogra afaanamy. Gy xoaga  cHCTEMAHWHE
KHHETHE SHEPrHACH yMyMAawWwran Testdkaapra nnclatan

I
I R i
I E%;ﬂﬂfrmur
KVpHEAWAITH kpaApaTHr GOpManE Tawkua kuaazw. By epas 38-
ain A, kospgriliseHTAAp £ BAKTra OIIKOP PABRHILAA BORIMK Gija-
M3l LH.

Jlarpadm TEHrAMANEPHrE CHCTEME KHHETHK 3IHEPrHACHHHET
YMYMAAWPAH KOODIHAATANAD OPKANM WQOLACHHK KHPHTHG, Y./18PHH
RHIErPEAASN GHASH YMYMASWraH KoopauuaTanapsn § sakr dyHk-
UHAAAPH CHPITHAR AHHKARW MyMikHH. Haruiala Mexaddk cHcTe-
MAUHHE XApakaTH andgaanain. (21.49) TeRraaMaapHHHT YMYMRA
euntv i 2f TA HHTErPAd AOHMUAIAPHHH YA HYHFA QAALHI

I;J'=.I'f_f':'!l C'l! Cﬂ [N ] Cﬂkll {lr o ]r E. ERERET ] EL

By HHTErpaa AOHMAAIAPH YMYMAZLICAH KOODARHATANAD DA YMY M-
ASWTAH TEITHKAZPENNT GOWAAHFHY NAATIACH KHAMATIADN OpKA-
AH TOMHAEAN,

JIArpaEHMHHHT HEKHHYH TYp TeHIASMAAOPH MEXAHHK CHCTEME
XaApAATHEE T{AHE SHHKAOBYH MHHHMAJ COROATH Xauja Goraa-
HUIDAAPHAHT HOMEBAYM PEAKUNAIZPHHH §3 HYHCA OAMAPaH TEHT-
Adamarapian wbopar, Jlewul Gy TEHrAIMAAZP eMRACAHAAH CYHT

a6 .
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resa HYKTEAapHra KYRAran uaeaa GOFAAHMWAAp pEdkimAAl-
# XBM GHHKARmM MysmKien. Byuuar yayu sakr Py HELHANAPH
ATIAA BHHKASHCEM YMYMJAWraw KoopimyaTangapilan Jexapr
pANIATANAPHTE YTHO, XAP KAACH HYKTAKHHT TEIIRHHLIE TONH-
BA

m‘,;:_.ﬁi{* ?";, (F=1,2 ..., 0)

repraamara KiAnaaad, Byraa F‘f Ba I_‘r{ MOC papHUILA M, MAcCiAmn
W KTara KFAuarag axkTHE 83 PeAKIWA KYUTAPHHHT TeHr TALLHP

AUHAAPHIND, F',' KyuAdpHd GepHaras XHcoGaat, 6y TenraaMa-

AApaaH }5; GOFARNHLLIAD PEAKUHRAIPHHN SHHEAQIL MYMEHH,

120- § Motexunan Ky4aap XOauaa Jlar paHmnuur
WKEHHYH TYp TeHriamaiapi. UmKkaMK KoopaMMaTaiap

Meyaupl CHCTEMErd MOTEHUMAA KYYAGD TABCHP STraHdd CHEs
 resanunr novenimas sueprasck M—=11{g,, o, .« Gy f) K¥pE-
 muwna 6Yaaan. g, (=1, 2, . .. &) YMyMIAUWIan KOOPAHHETIAAP-

'rﬂ MO GJ rHrH-‘ﬂmraH H}"‘l;‘lﬂp sCa Ql=--ﬂ_glrj TeHrAHELLH =
neaany, JArPOHKHHAT HKKWHYH TYP TEHIAAMAASPHAACH YMYMADLI
FEH Kyuaapiii NOTEREHAT SHCPTHAHIHD XYCYCHA XOCHAZABDH G-
NEH ANMANITHPAMHA:
ifli] *f;‘—:'l=-—j'T', o N
dr s dj }
Bxw yun gyfnnarans £3amua

= ﬂ.ﬂ)-— i{i’"—ﬂ1=ﬂ. (F =1, 2, o0 &) (2L54)
at 9y oy
Cremeni KIHEMUK SREPLIRCILORH NOMERARLAL IHEPTUACHRUNR

adupnace Jazpauxe Hysxiyuficu fxa JlazpanNcHane Kunemux
nomenguasr deguaady. Yun L Ousan OearsafiMua:

L=T—1. (21.65)

MMoTeHUHAA SHEPLHA YMYMIAWrad Te3AMKka GOFAMK G Asarans
yuyd

g are (21.56)
"@‘J ‘i"?j \
Giaaan. (21.56), (21.56) ndosasapun (21.54) ra g¥amn3s sa
i(ﬁ)_ﬁ-n. TG T VO (21.57)
ae ﬂq; l."{“

7
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TEHPARMAABD CRCTEMACATE sra Gfnamns. Wlynaah guand, romen-
Bitaa wytaap mascupudaze cocmena yeye Jlaspanwnunz ax-
Kunin myp mexeaamaaape (21.57) tenraswasap Ousan nipoa-
Aauain. (21.55) aaw kfpunaxusw, Jlarpanm dvusumscy yuysagm-
Tén KOOPAHHATANED, YMYMAAUITan TEIAHKAZP, WYHUHCAEK, BIAKT=
HHHP QYHKUHACH GYAMIA MyMuus. YMyMAZIIBH KOOPANNATAASD
BA YMYwadwran Teaanxaap Jlazpoume $azapyeyy sapie pefinnann,

Afipus x0asapaa Jlarpanx DysRUNACHra Bat3n ymy M aamran
KOCDINHATAAAD OWKOP PABHINIE KHPMECARIH Mymenn  Jlarpans
PpyHruMACHTE OWKOp paBHmaa KUPMAras ¥MyMJIaHIrasE KoOpIHHA=-
TANAPIE MEXTHUK CUCMEMARINE QUK ARk KOEPONRaMada e lefn-
AanyE. Macaltad, KapwHAMKCHS MYXHTIA NIPAKATARHYBYH M Mac-
CAMH MOLLMA HYKTAHH xapadnmras Gyacax, Gynaa YMYMAALIrAn
HOOPAMRATANAD ChthaTHAA HYKToHWEr [lexapr HOOPAHHATAASDHIN
oauul Mysmiwn. BunoSapuw, Jarpans $ysxunacu

L=T—N=2 (x4 y'+2) — mgz

6yaub, x, ¥ koopaunatasap L dynkupara omxo Bi
MEFARAUIE YSYH yA8D UMKARK KOODAWHATAAID 6 .’HITI-I’. Fo
: ¢-apa; xn;]:ﬂnnx. KApasasTran mexaHuk cucremanuur R Ta 18
2y =0 an Gy YMAAWran KoOpAHHATAAADH dcHam AmACTAab
TACH UMKAHK KOOpausaraaap Ofacun, ¥ ;ﬁaa am ], ﬁ: 3 m.i

i,
YUy H e 0 Ba (21.57) Jlerpanx Tenraamanapunan

I
a ;al
. S
"(ﬂr‘.)

aL
—=consl, aml, 2, ... {
LA

- Xocwn Gfaanm. (21.58) TenraaManap ysvssswran koopann
FMYMAZUTAR TEIAUKAap BA HHTEI']]HJI}:'J OHMHAA PN apagﬁmg;aggf:
AaHNmWEH  whonasat, Jarpanse menis
AGHERAPURUNE  Cupuusn uNmerpas-
sapiz 6¥nanm, By 6uprnun HHTEr patIaps.
T QUKANE UHMeipoasap pefinangm,
Hiywnall guant, Jdarpanm dynkumaci-
Aa  Heuta YMyMARuran KOO AHHETA
CUWKOR paEH WIS KaTHamMaca, Jlarpapk
TEHI"-’IHH&ZHPH_TEH MOC paBHWIAS m;.rnqa
GHPHHTH HTETPAATADHE HHKAAL] MY M-
KHH.

65-macana, Pasuyen a ra teur Ki3-
FAAMAC HHAHHAPra VpaATaH MNTE OCHA=
fap m Maccasn M MOAAMA wyxTazan

(21.58)
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wGopar MasTReK NapakaTawusar Audidepennwda TEHPNAMECSH TVIHA-

chu (21.10-paes), Mysoaanar BDAHATHAA MNHHHC OCHAMG Typran

KHCM HHIHT Afayn.num {. Un maccacu xucofra oARAMACHA,

- Eumm. MAATHUKHWHT SPKHHAKK JAPAMKACH DHPTa TEHr. & My M-

JAUIrdE KOOPAWHATA YUVH WOHWHT BEDTHKEAEEH OFH Gypuars §

HE DJaMHD.

M yastHeKKA KYhuaras GoFaanMm wiean Gopaapwmgan wio-
T. ¥Hra TALEHP STYAUH OPHPAME KY4YM 5CH NOTERUHAA KYHIHD,
YHTE8 Kypa, NOTEHUMAA Ky9Jap TALCHPWIACH CHCTEMAa YuyH

(21.57) wipuewwaars JIarpaascunir UKKNHYH TYP TEHrAdMafapH-

Aen ol zaraHaME3;

d pdl at.

Gyusn L=T—T 6¥#in6, 7 — ManATHHK KAHeTHK SHeprascHuad, 1T
BCa THHHT NOTEHHHEA SHEPTHACHHHA Hl‘.t!ﬂﬂ_ﬂ.ﬂﬂﬁ.ﬂ.}l. M MAATHHE KH-

g HETHK SHeprancH

T == ;Tm:tr' (2)

 dopuyaa GHARH BHEKAANALN.

M OHYHTE Te3AHIHHH SHHEAAW YYVH Oxy KOOpAHEaTaAap CH-

. TeMacHHH FTRa3Iuh, RYKTAHHHT KOODAMHATIAApH X, ¥ HH yMYyMAam-

raH xoopaseata § opyaan whonsaaiumna, Pacuaan xyianarsaaps
HE TONEMH3]

x=gacosh 4 ({42 -60)sinb,
y=({+a-8)cosb—asinb.

¥ xoana M AyKTa TEIANTHHEHAT KOOpAMEETE VHAAPHAAMH mpoOBK-
unaAapH wyhwaaraua 6fnaan:

Uy ¥ —asinf- 04 ([ +a-8)-cosb-G4a-Osint=
= (!4 a-0).lcosh,
gr_j__[j-[-a-ﬂ]smﬁ-ﬁ+a-§'¢nsﬂ—ﬂtﬂs5'§“
-—(l4a-6)-Gsinb,
Wysra kfps M nygra Tearnrn v gyAuparura Tenr Gfaann:
0 m 9 vl = ({4 a - 6)F - 6° (c0s 0 -+ sin®0)

L
o =(l+a- )0,
Bysn (2) ra g¥famua:
T—-%m[l+ﬂ-ﬂj'-i’.
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DM MEATHHKHHNT BOTEHIMAA SUEPTHACHHN E3aMu3:
M=—mgy=—mg|(l+a-b)cosb—asinb].
Illynan Kuang,

L_T—ﬂ=%mu+a ). é'+mg{{!+a-Eijcusﬂ—n:tnﬂl.

(1) dopuysRa YY¥YH KePaKAH X0CHAaNapHA XHCoOaafuna:

% = m(f 4 ab) . ﬂli‘+mg[acusﬂ—{£+ﬂﬂj sinfl —gcos ] =

=m(l +a- 9)(af* — gsin6);
5 Byt §

5 m{l +a-8)2-§

ik ‘*i)-mu+a-a;[2a-ﬁ=+n+a-s;-'n';.

df | 54

Haruaxana (1) Jarpansx tenraamack KyAnAarnya &3unaiu:

m(l+a-0)2a -0 f(+a-0).F—a- 024 gsind] =0,

By wndosawaur mkxw tomonusn m ({4 -8) ra 6Vaud, ¥xmam
RAOAApHAN HRYAMASCEK, MAATHHK xapaxatuHsur audidpepenunan

TEHCAAMACH XOCHA GFmasn:

(i+a-9)-64+a - P +gsin=0.

60- macana. Z1.11- pacmMia TACBMPAAHCOH SAJMATHK MAasTHHK-
HHNC Xapakatu Xud pepedilnda TeHr JaMadapH 5aMAa Mad THHK HARE
WHYHK TeOpaurwaapy A8BpH anuiadncads Jloasyn A wudc wsac-
CacH m,, HYKTAa el kapasyeud 5 mapuaHHEr MBCCACH Y, BAZH-
cuz AB crepwensnnr yayaaurs [ ned oamncan, Mwxasansmnap

KHCOGTA CAHHMACHH,

Esnm A noasyn sa B wapyagan wGopar maeas roaonom Gor-
AAHHINAH CHCTEMBHUHP SPKHUTHE TODAMACH HKKHPA TEHr. Y MyM-
AQTAH ROOPAMHATE & Yu¥YH A N04ayHHMHT rOpHAOHTaA O ¥i
GVA1a6 XapakaTHAN BHEKJOBYH X
KQopnaEnaTaKu, g5 yuyw AS crep-
HEHNHHT REDPTHRAANAH OFH Gyp-
YATH ¢ HH OAdAMHS3. ¥ jo0a8a, Jlar-
PHHMHEND HKHHHYH TYp TeHrAa-

ManapH Kymniarmua &3wnanu:

d fol ar
i, ) Toe =%

dx
4 jary _or ()
dt (ﬂ' } T
2. 11-paen, Qn Q, yMyMaawran  Ky4mapH

65
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cofaafimua. Q. mi XncoGJam yuyn X YMYMARITAH KODpAW-
Hata GYfna Bx MYMKNH GfAran kyuwmr GepuwO, cHCTeMara KyHni-
TaH KyYAAPHHHD OV KVuMILISrH WAAPH  WHFAHINCHHM XHCOGAan-
mi3. Bynna ¢ koopawnara ysrapwaiiiu nef xapaduua, Y xoana

BA, = 0, pemar, Q,= % =0 weaud uukagu, 3pAM 9 yMy M-

rad koopauuarara B3 mymuns O¥arsm kiumm Gepamus, X HH 3Ca
§arapmanan Ael xapafiwms. ByHna 34, = — mygd sin g3, Buno-

A
- Gapun Q, = —i: = — mi,glsineg.
SalE CHCTEMA KMHETHK SHEPruscHed Xncodaafimua:
T'=T,+T,

A noaayd wArapuigMa Xapakaias Gfarans yuys YERHT EHHETHK
- sHepraack 7, KYRWAarnua TONWELN:

1 B
T, = Em‘vg = E'.r‘.
B wapuasupr (MOAMME mYKTEHHET) WHHeTHK SHepruacd T, HH

BHAKAAAMABE

Tg= %m,n".

Bynza B uykra smypaxwal xapaxaTaa Gfaamm:
vy =4+ %
B uyxranuut gYUapuMa TEIAUCH YNYMARWT AN TEIAHK OPKAIH T =

= X, HHCOHt Teaawry sca ©f = ly MyHocadaraap opkaax upoaa-

=

Aanagu. vy Ba ;ﬂ pexTOpaapu opacuaary Oypuak sca ¢ ra TeHr.
V xoala KoCHHYCAAp TeopemacHra kipa:

ol = (03)'H(2]) - 2v50h cos g = &7 + Pg*+ 2lcg cos .
Banolapy,
Ty= ?a—:‘ +%’F¢p“ + mylx p cos §.
Hatnmana

T= '-"-l—';—“*.il:‘ -+ "—;’I’;‘{- Ml X 08
xocua 6¥aanm.

(1) TEHrAAMAJAPHEN TY3IMuw yuyH Kepakin XOCHARAapHiE Xu-
cofaafiuus:
ar ay ra
— R | — ] i
2= 0 o mylxysing

L3
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ar & - ar . .
— = (4 M) X Myl §C0S 5, — =myl*p + meylxcos ¢,
dx iy

d foT i, b s .

ﬁ_(_) =Mmyl' P 4 iyl xcos p—mrdap gin p.

gy

Tonnaran Q.. Q. KnAMATIapH Ba xucolaauran xocunanapuu (1)
ra K¥inG gyfHZArEABPHH X0CHA Ko.Tamms:

= [(my + ma) 2 mal g cos ¢] = 0, ]

Iy +xcosp+ gsing =0,
(2) cucrema saaunTrk MaATHHK XBpakeTHRIUAT Anddepenuuan Teur-
JdaMasapraas HEOPaT.
MsaaTHuHT KHYRK TeOpaHRILAADH Kapaaranada sine =g, oS 9=
=1 ne0 oanm mywmkwe. By xonga (2) cmcTema KyAuAarHya ©3u-

(2

JA8AH:
(4 m) X 4 md §'= 0, }
et x4 gep=0.
By Tenraamasapuunr GCUPHHHCHIAH X HH TOMHG (.;c'— St oo
my + My

% @), HKKHHYHCHTE Kifcar, TeOpaurHuyHHHr KRUYHK TeGpanniinaps
AHphepesHal TEHrAAMICH XOCHA OF1aau;

Lo — oo -
? _'+m,+E1'

Lm b ge=0. (3)

my -+ my

B

Arap &' = -;L ﬁlfi-ﬂ'— Gearmagm xapurcar, (3) aHfdepenitian
TeHrAaMa
$+A'g =0

K¥punHinng  osane, Masayuxd, Gy xoasza tefpanuwasp REspu
Kylugeru4a TonnASAH:

T_E_ge.]a" L
& m4my; g

121- 8. Mexauux cHCTeMa XapakaTHAHHT HAHOHHE
Tedraamanapn (FaMpibTOH TEHCAAMAJAPH)

JIarpasxHunr MEKKHHYE TYP TEHTAAMAAZDPH YMYMABWITAH KOOPs
muparagapra wucOarad WKKHEYH TaprHOIM & Ta Anddepenunan
TeHraamManapaan woopar. JIexud aarm Varspysumiap kupural, Oy

30
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FEHrAAMENAD CHCTEMACHHM YHrA 3KBMBaAenT O¥aran 2% ta Gupwe-
i TAPTHOAN  AA(PEPEnnan TEHTNEMAAGPrE KEATHPHIL MYMIHH.
Byuna typanda veyanap maemyl. By yveyaaapasw Gupn Sastas-
Mo Yeyau GFANG, AHTH FarapyRuMAap yuayH yMyMAIaWran koop-
JHHATAAGD §) KATOPHAA YMVMAGMZAH umAYLecAap nel aTaayeuM
By ¥arapyaumnap £MpHTHAZAM. YMyMmAamran aMnyasC g KyRuaa-
TH QOpMYAAra GHHOAH TAHAHEAIM!

P:-£=&T- U=12...# (21.59)
dyy gy

- By teuranxuu (21.50) — (21.53) mynocabaraapra acocas
[ 4

pjﬂz ﬂn#l-]-ﬂﬁ U-I' 2. PR 't]- {21150,
=]

K¥punrwas éamw mywxun, (21.60) Tewraamanap yMyMJIAIrAR
- TEBAHKAAPTa HHCOATAH anreGDaHK YHIHKAH TeHrMaManapian uGo-
paT GFauG, yunars A, sa By ymymaawrad Koopaunatasapra Gore
- aug koadduunentadponp. (21.60) Tenrsasanap CHCTEMACHHUHE
- HeTepMHHAHTH:

'A'Il Ail L e 'AI!

Hoasan dapgaeanp. Uynkn D=0 6faca, g; + 0 2a kpneTHs sHep-
[HA WOAra TeHr 4wl woaaaW, Oyoasl OPAHILH MyMEdH BMEC,
Buuotapun, (21.60) cucremans ymymaswras reaankaapra wucOas
Tan eund, Gy TEIMMKIADHH YMYMAGWISH KOOPAHHATANED BA yMyM-
AAMITAN HMOYALCAAD OPKAAH WHOAAAAIL MYMKHH;

g‘}=-.‘g;[q‘" ql" ey QI'; F].l .Pﬂ'l L B Pﬂl ::I!
{f- lr ‘E!l LRC T | k}- 1:2].5”'

{21.61) nan wysgal xyaoca YMKAAW: MEXAHWK CHCTEMEHHH MHX-
THEPHA NafTAarn XOAaTH YMYMABWIAH KOOPAMHATANIP BE YMYM-
JAMWTaH HMAYABCAIPHUHT KufumaTaapd OHAAH AnHKazHaq,
W My MIAWran KOOPARHATANAD B YMYMJAWIAH HMNYJRCARD Fa-
Mok Vardpyeegaap eun Naxncsmon 932apyaucapi aefuagan,
Onan MEXAHNK CHCTEMA XAPAKATHHHET KAHOHHK ¥3rapysunaap-
ra gucatad Auddeperunan TEHrIAMATAPHHE TYIULICA KHPHILAMNA,
Byunur yayu lasussmon gyssgunce 1e6 araaysud gyHunard
H QyHkonane KHpHTaMH3:
oL
fla=—[L + % —g,
Fhipd:
=1ty
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GY $YHRKUHRHRET BSPHBUHACHHN BHAKAAAMUA:
& 0L A Ml Al g S
5H=—??5¢;—2 —_'!'FJ—I'EEP,"?;-:"ZFF‘E-
=13 = F=t

(21.59) wu swvuGopra oacak, 6y whoaamur ¥Far TOMOHUIArK WK=
KHHYH Ba TYPTHHaN K¥muaysauasp Aurusancy noara tear. (21.57)

ra acocam:
O g b (AR N P
ﬂﬁl de [\&'i;'l]J di 1
Harnmens
i ks A
BH=— ¥ piag+ ¥ b4 (21.62)
Juml F=l

kean®d wwgaad, (21.61) ra kypa
H-H{QH Fa e e in @at Pos Pz = 0=y P ﬂ
u.[}"HIIH'I' YUyH CamiiabioH ﬂ]}'EIHLI,HIICHHHHT BEdDHAUMACH

& *
aH aH
iH = o st | (21.63
g.ﬂwaw +§ldﬁj Py )

Fprnananp. (21.62) sa (21.63) renrankaapuutr yan TOMOHAAPH
Gup xMa GYarapuian JeT TOMOHJIADH Xau TCHI:

o - < i L, aH
- EP,: b+ Eﬁ’j b oy “'E‘d—&i‘.r +j2£ﬂm- (21.64)
f=1 Jel Fomi U =y d
Cucresara ronoHon GOraasduaap k¥fnarann yoyn dg; sa bp, sa-
pHaunRaap GEp-DEpira OOFAHK SMBC BA (21.fi4) TEHFAMK ig; B4
bp, papuauMRAapHUNT XAp Kandal KHAMATASDHIR XaM  yPHHAN.
Ilyuunr yayd Gy sapualuAaap oladaard g0sppHuHeTIap Tenr:
: gl A al
= G e B — lrn ]| r-l?- v om oAy # [2! .65}
i a7 % dpy : '
121 65) TenraamMeadp CHCTEMACH MEXTHURININZ KAOHOWHK Mment-
samasapt éxy Fonutsmon menzaamoeopy Jefiniaay. by reur-
AAMeAE) YMYMATWCAN KODPAHHATAASD BA YMYMARIITAR HMOYALCe
napra wucharaw Y& ta Gupunan TapTulan apfhepeHLAAT TENTAA-
siaaapaan wGopat, Gomwasneny wapraap Gepuanmn Graan Oy Teur-
AGMATAPAAN YMYMAATINEH WODPANHETANTAR BA YMYMAALNCAH HM=
NYARCAAPHA BAKTHHAT MABAYM  dyRknnaIape CHGaTHaa AHRKAamE
MYMRHY, YMYMASIITEN KOOPAWKATAAAD BA YMYMAAGWraH AMOYIbCs
Aap awnsaawrapaan cenr 121.60) dopumynarapiamr HohassInHn
YMYMASIFEH TE3THKIAPHN XM TOMHIL MYMEHE,

TamnAsTon gymxuwncy mabayM (DHIHK “ABHOTD 3rd. NAKHKA-
TAH NOTEHUEAA SHEPrHA VMYMABWTAN Te3ARKApra Gorauy 6y Ama-

FAHHE Y9YH O (DYHKLHAHE KYNHLE 198 TACEHPAALW MY MKEHH:

ar
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- Wysnat xuanb, xap xKafew Hyg-

- Gypuars MOC paBMiNAE ¥aapo Gor-

e ¢

X »
aL - T
H-..L.;_;__qfn_[r_n]_;.z'”’"—‘mq}_
i &qj j=1 dgy

&
—n-r+3L, (21.66)

Manhayukn, Mexaumk cuctemara crauwonap GoFJaHHWAED Ki-
ARAranLa, KHNETHK SHEPTHA §; YMysmaamran TeaanKkaapra Hnca-
TaH HKKMNIH TapTHOAN GHD HCHHCAR GyHRudnaan wGopar, Sinep-

B
HHHT GHD xiHCAE DYBKUELIED XAKUASTH TEOpeNacH! & acocauz —“‘—r 4

: Jmat B I
X gy =21 6§an6, (21.66) xan H=1T7 4 Il xocua Gfaaan, Jdewak,
FOROROM  COOREUEOHEE DOTAQHULIAAR MABCUPRIIZE  MEXARILR

- cucmena yayx lanusemon @YNKQERCH CacmeMaHuUNZ  mpaux
| MENONNK PHEPIESCHND RPodTaaidi,

67- macaza. Hewion gowyns 6¥iuua Vaapo TOPTHINHT Ky uH
TALCHPHA X0V TEKHCANINAR XAPAKATASHYBUM M, M, MECcaan
M, ra M, woanul syxTasapias wGOPAT CHCTEME yayH (21.12-
pacu) TawnasTon QYHKUNACH BA XAPAKATHHHE KAHOHHK Tenrasua:
AZpu TyauaAcuy, Dowagnrsy nalTia CHCTEMAHHMHT Maccaaap Map-

: Ka3M THHY XOAABTAA Typaau.

Eumur, GOWwAHPHY nafiTOA CHCTeMa MACCAAAD MAPKAIW THHY

- X0a3Taa G§anG, HygT2asp QEKaT MUKH Kyqasp — Hewoton 1a0pta-
- WIHIL KYYH TEBCHPHOS XAPAKATAAHCAHM YuYH, MACCANED MEpPHaaH
- XAPAKATHHMHC CHRTBHUI KOWYHHrE k{pa CHCTEMA MACCaMIp map-

¥83n C aonmo gyaraasall koaaaw. Maccaisp wapkasuam Koop:
Aunara Gomn e oand, yuaan M, na M, HYKTaagprava G¥aran
macodanapuu ry, ry, MM, macodaun sca r Guasr Searuasisns,
PRBLIAHKH, &F=17r, 4 3,

My, My wyxTa78p XoaarwM amMKAam yuys KyT10 KOOpAHHA-
TAAAP CHCTeMacHlaH pofaananamuz. ¥ xoana 4‘;1‘{ HYKTa XoaaTtn
{ry, @) Onnam, My xonath (ry, ¢ -- =) BOCHTACHAA SHHKAGHAMW.

Maccanap maprasn Koopawsara Gownaa GYArany pa mBccasap
MAPKAINHH BHEKAGW GOPMYNSCHAN IBTHGOPra OATAK, F M, == F,m,
Ypunauanp, Bunobapuu, ry Ba ry KATTAAHKAAD I OpEadn

e O T R
T LR o 1 ¥

i -

thopMyaanap GRAGH  GOFRARTaH.

TAHHHT KYTO PA’RHYCH B3 KyT6

nuE 6YaraHHaAH, CHCTeMAa XoaaTH
NEKHTA YMYMARWITER ROOpPQHBATA:
Gy =", g3 = ¢ OPKAIN @HHKAAHE-

FaMuneron vHKLNacHnE TV 3HN 11.13-pacs.
ira
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yuyn wepai 6faran  Jlarpanm §ysxunscn L= T—1IT mu annk-

ABAMKI.

Gynas cucrema xumetwk swepruscy M, sa M, nygrarap xkw

HETHE SHEPTHAJBPUHHHT AMFHHAMCHAAH HOOpart:

I
T o (r1, 02 4 mvd).

Hyxraaap TesaRKIADHHH KyTG yYCYAMAR AHMKNAG, yAapaaH

YMYMIBIITAH KOOpLHHATANapra Yramns:

R e e LA At )

- " Ml +m’ :L =
ﬂ'; =r=.+r;f=( my IMI) {r’_'l_r‘T'J‘
Y Xoapa xyfuaarura apumamws:
1 _mmy  ola o acs
£ my o+ oy g {1]

HEIOTOR KOHYHH GFfiHua TOPTHWHIN KYTHHAHT MAKAOPH F o=

-T'% Gfand, 6y xysw yuyw (/ noTeHunan dyuiiun

U=y St )

-
dopmyranan auwukaawank. Bymaa 1 — {3apo toprHmmEw AonMih-
cuaau wbopar.

(1) Ba (2) vy xamna U= —1II 6¥anmunn surucopra oAud,
Jarpanm @yncumscunn E3amus:

My bl i s s
(3) naw sipamuswn, Jlancpanw QyHKUHACH BEKTCA OIIKOD PABHLI-
Aa Gorang omac skad. BunoGapuw, Tamuawton dyakuwaca  xam
pakTra Gorang GF¥amed, TVARK MeXaHuK SHeprHium wdonanafmn:

H= T4 11,

{21.59) dopmynanan ofgaaannl, yMyMAGWraH HMAYALCAZPH N
AHHKAARMES:

L mm oo 0L mm oo

_ & F‘- -—--:- =

ar 1+ P my 4 My
By Tenraukaapoad xfpAMMIKH, YMYMIAICAH TE3IAUKJIAD YMYM-
AZMTAH MMOYALCABP OPKAAH KYAHIaraes mpONaNaHATH:

ﬂn-.‘-m

9 "_ ﬂl|+M-ﬂ P

0y, Pri ¥ s ol
Y xoana CavuasTon QynKUHACHHK YMYMASIIFEN KOOpAHHATANEP
BE YMYMAdUITaH wunyAsCAap opkaar KyRuiarnaa E3mm MyMKHH:

314

=
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2
HaT 4l ot (pH{,l]—m,m.{- (4)

 BHIM CHCTEME X@PAKATHHHET HAHOHHK TeHTAAMAZBPHHN S3AMHU3:

LD TR b
ap, ity

aH _ my 4 my P
R ,. ®
et £ S
gy dr A mymy Tt

. aif
.Py = —E -0.

HM-

MyMAMraH KOOPLWHATEASD BA YyMYMAaimra :
E}}nf:ﬁfpﬁz gngﬁnau GUpAHYH TAPTROAN andpepeniuan TEHr A8
M3Bp CHCTeMACHOAH uopar.

122-8. KaHOHHK TEHTAaMaiapHunr GHPHHYA WHTErpallapw

Kanouui ¥arapyauuJapaRnr KaponiK TEHTAGMAIapHE E::ﬁa;
ABHTHpYBYH XAp Kauaan ¢, G, - - 9 ﬁu P"H;([l;l‘m": e
aapuaa varapwait konamurek [ (4, Pp Gy e
meKzAIMaAGPRURE OUpEASE LAMEZPIAALPE aehnasan, bep

. HuUTErpan

£ (G Grs o« s Gat Prs Poo - - o) P 1) = conist
K¥puHHIWra Ira,

dapas KHARAAHK, KAHOHHK TenrAaManapREnr GOWAAHFHT M T4
GipHHUH HHTErpanap Gepuaran GyacuH,

Fu@ Py h=cp (=1, 20 - oy 1) (21.67)

i GUpHHETH HUTErPANAAD

Gy epna . — J3TApMAC KATTATHK. ¥ MyMaH,
G:p-ﬁpupnraﬂ Garank Gk OGOFAHY 65;;:?'2111 11:2&'11;;:.\1:2?“&?:1:;

an. Kauouuk TeurmaMan : :

Eﬁf:“:é{mmmym GHpHHYM HHTET p:mapnm Gup-Gupura 0O0F=
¥ raaManap nel gapaisus. /
nHKﬁE:;H:tr:HEFEFnHG, [.’..PLET} CHCTEMAME KUpYRUH ﬁapuaﬁ TE:::-
namanap Gup-6upura GOFAHK 6yamzca, Gy (21.67) cucrema ]':E‘ 2
qj HHTErPALIPHEHT THANK CHCTEMACHEH TANIKUA Kaaald. e
GHpPHHTH HHTErpasjapiLan whopar THAMK cuc-reuatﬁ F:;Luequmﬁ
KOOPAHHATANAD BA yMyMaalran HMDVALCAGpra HNCDA R

q" — ql{Ch GE' P Cilli}I
-pf Edf.l(ch ct'l E ey Ei.h ll}. U=‘ l-. E{ ey k}
ki prnnnAs npoLasanHun MY MKRH, AbHH Gapua yYMyM1amran Ko-

OpAHHATAAED BA yMYMAQWrad WMOYARCAZD pakruunr sa 2& §9-
aTs
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TAPMAC COHAAPHHHT MARAYM PYHRUMATAPH cHatuls udonasauwa-
au. By Varapmac COMAED MATHEpWA OFawl, yJaap oaaTaarHaex
dSomaaneny mapraapias anuiaanaam. lywzah guand 28 ra Gup-
Gupura Gorauk Giavaran SupHuun naterpanaap GoWAsHFiT wapT-
AapHHHr Oepuanmin GHASH MEXAHNK CHCTEMA XAPAKATHHH TTAHK
BHHRAANAH,

Kanounxk 7enraamasapinar GHPHHEH HHTErpaaIapiuH GeaodcHTa
BHEKABN MYMEHR GFaran OansH XyCYCHA XONJapHH KVpHG umias
MH3:

. Maraymiw, MeXauuy CHCTEMAra CTALHOHAP GOFaaHHWLIp
K¥finaras 6faca, Famuanton fyacuuncn A cHCTEMAHUNT TYAHK
Mexakuic suepruncunn whoaassfan. [Notennnas kyusap madaoxn-
A3 XapakatAdHyBuyH CHCTEMA YSYH THANK MEXaHWK 3IHeprua ¥a-
rapumac Garanuian

HAGG Giv oo b P Pia s s

weanth uugany, Wyugall suaed Gus Gapured AWTErpaqHy BHHK-
Agank, [T TYARK Mexadwk sHeprHa G¥AraHm yuys 6y HuTerpaara
SHEPIUR HRMELPAAN ARAHAAIH.

« Pg) = const

2. (bapas KHARMAHK, CHCTEMAHMHT GEPIA YMYMAAMWCEH KOOpAus

HATAAAPH WUKAHK Ofacue. ¥ xoana Oy woopanmaranap Jlarpads
Qysrnuncura owKop KYpHHEMMLAA KUpMAT ankdex, FaMuisTon (yuk-
UHACHLE ¥aM OWKOP PapHWwAd warHawMafid. FaMHALTOH QVHE-

WM ACH
H- H(FH P=1 Lt ,Fkt !]
kipurnwaa Gyaapm, Kanonnk Tenraamasapaan B 1a
Hh=C; p=Cp s =G,y

GHPUHYN WHTErPAAZAD XOCHA OVaaaw, By WHTErpaniap NorAuK
UNMepa AP DeRuaaan. CaMpasTod Dy IKoMscHIars yuysaam-
rag munyascasp suaM Ci(i=1, 2, ..., &) Farapuacaap Guaan
SAMAWTHPHANI MY KNI

o= HC, Cy, vuuy Ty £

Cucremara cranvonap Goraarmwadp Kyfimaran 6¥aca, Faumaston
tyriuunen gagrra Gorany GyAuMalin B KAHCOHHK TewrAamanap-
HHHI HEKHHTH FPVONAcH YUa¥H

e § R i)

=50 =1 2B
uynocaartaap xocwa G6yxans. By epsa S; — Gupop Varapmac con-
aap. By ujoasnapaan sca

=8t Copy /=12, ..., &)

Tedraeyanap xocHa Genaow, Wyeasid xHand croumosap Goraas
OHILAED TABCHPUOArA [OA0EOM CHCTEMZ YYYH Gapya yayssaun-
rail KOOPIHHATAAER IHKAHK GFArAH X048 KEHOHWK TenraaMadsap
QCONTHHE HHTerpataanib, yMyMJIalurss KO0pIUHATAIED BAKTHHHEP
Huaukau dyaxanaaape cadarnia wdoganadann.

&%
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704 yHKIHsCAR GY HMTNYARCAAD YPHHCA Terwmaw

3. 3nan & 7a ymyMmasmran KOOPAHEATAAGPAAH { TACH WRICIHK
(=< %) Gyaran xoaum KapafiMna: ¢y, G - . . Gy Wit UMKIME KOOp-
AHHETANAD, Gupge Opsge = o v Ga BH 302 OUEIRK GYAMETAH KODPAH=
Hataaap pedlanw, by xoans FaMBALTOH Dyakumach umkmk  Ofa-
Mirasn KoopiHHATAAGP BA yAap Terallim  G{aras HMnyAncaapra
Gorang 6 agzn. KanokWi TERTASMANAPra acOCan MMKAMK KOOP/H-
HUTANAPrE TErHWAH HMOYALCAAD Varapuac GParann ygyu{l"au]m;-

] o=l

-+ w {) yarapmacmap K¥ARIamH. BunoGapum, aMuapton dyniima-
o o
B H (010 Gta) -0 o0 Goi Pisss Brine oo o i

C" C’t ooy c.‘_: ‘} {El‘ﬁs}

Ky pHunwaa 6¥asan. Llukank GYaMaran KOOPOHNATEAAD BE Ya8p-
TA MOC BMOYARCASP YOYH KANOHUE TeHrAaMajdspnn SsamMus:

o, bl T2 e B) (21.69)
%9y

By renraamanap nueadx xoOpAMuaTAIIPTa BA  YNEPra Moc WM-
nyascaapra Gorany O¥amaran 2 (R — /) wmycTagua Tewraamansp-
nag Ilﬁl}pa'r' CHETEMANH TAIMKHA KHIAAMW,.

Dapaz guaafank, (21.69) cucrema muTerpadsancHH, AnHM Bap-
08 UHKAME Gfismaras WOOPANHATANAD B YAEPTD MOC HMOVARCHAp
BAKTHUAr MaBaAyM dyukunasapn codatura ubosasancun. (21.69)
TEHIAGMBAGPHART conn 2 (R — [) Giamarasu yuyu Oy QyHKuMAap

- ywdy TeurAaMasapHEM HETECPAAAAN HATHMACHEA nafiao Giasan-

ran 2(& —I) nurerpas sowmmhaapura sa (21.69) renraamasapis-
r# TaMuabTOR QYHKUMACHrE apBaiian kupyeun [ Ta C, ¥arapmacs

aspra Gorany G¥nanu:
'TI—?I{CU CT " w oy CJ; SJ+1‘ . nEp SE“'I'HI; f} -~
PP G Co oo G Sty sy Sy v 3
(x=f41, 142 ... %, 121 700

Hlyuzan xuaub Oy epaa Gu3 umeauy GFAMEraH KOOPAHHATAARD-
HH Ba yJdpra MOC HMNYALCASPHH OHHKJAIMHHET YMYMHA AVAHHH
K{ peatiaHk,

LItk AHK KOOPAMHATAAGDTA MOT NMOYALCAAD 3CA OKOPHAZ KipP-
CATRAraHHACK Farapmaciapra aiiwanm vemr Ofsanm. Liukawk wxo-
CPANHATATEPHA AHMKAALL 3unn Ky Runsreva Ooxapuassw. Lluxang
KOOPAHHATIADD VIYH HAHOHHK TenrnaManap Samaans pa Oy Tenr-
AaMarapilard FaMHABTOR dYEKUMAJEPHAS LRKAHNK KOOPARHITATAD:
ra Moc MMnyascaap fpHNra moc Yarapwacaap wiRwaagn:

dg, [ile i
a5, (O L S N TR

I narm uHEAMK BYaMaran goopaumaranap sa  YASPra MOC HM-

~ myarcasp (21.70) ra acocan aamawrapussas, ¥ xoaaa [amuns-

arr
4
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TOH yukunacu 2(k —I)+ [ Ta uxTHEPHA VarapMac cownapra ma
f Bagrra Goramy 6Yaanu. BusoBapus, [21.?|Jp‘rel-lr'.naua.n!;pmu
anaxuas-aroxuna Oup-Gupura Gorauk Ojamaran xoada Varapya-
YHASPHH @AMAWTHPHII BA Y.apHy

KYPHHHWAA E3HIT MYMKHH, Hurerpaaaaw watHxacuaa
aH
'?"'j'(ap, Yo =y dt+ 0z @=1.2, ..., 1) (21.72)

Wipoaasap Xocua Ginanu. Hurerpazramaa nadmo Gfaran D ¥a-
FApMACcIBpHi XHCOOra 0aranna uXTHEpu Farapuacaapuunr '}ruy-
MHI COHK 2f, TBHH KAHOWHK TEHIAAMANAD COHMrA Teur Oyaanu,
Wynaad guand [ ta unkank KOODAHHATANAD Maswyn GVaranaa
2% KaHOWMK TeursaMamapaan 24k — ) racwunruna A0 HAE 0AHG
HHTETPALIBILICE TYFPH Kenfaw, Ymby 2(&—!) Ta TEHr1aManap
HHTErpasfanrasnaas ciur { wuxang KoopauHatanap (21.72) kpag-
paTYpalapnan OCONTHAA AHMKAAHHIDH MYMKHAH,

CheTemars xjfmwaras Gorsasnuaap CTANMOMAD Biaran xoaaa,

aH
MALAYMKH, {d—h—]{p'_e.}—vﬂ_ (8, —6upop ¥srapmac conaap) 6§

AnG, (21.72) nan
g.=8,.t4+D, (x=1,2, ..., 1
TCnraamaaap xocun Gfaean. Kfpamuaku, 6y o088 UHKAHK ko=
OUPAHUETRABD BAKTHHUC YHIMKAH DYHEUHAAADH Ofaaqn.
G8-Macana. m maccain MOALHI HYKTAHHHI HHepuUwA Gifinua
XApaKaTH TeHrAAMAIAPH [aMHABTOR GYHKUNACHZEH ipoftaaaannt
BHHE.WHECHH.

NHIL. JDKHH MOAAWA HYKTAHMAD SpPKHH/NK ZapamacH 3 ra
Tewr. Moaanh mykranusr Hdexapr KOODANUATIABDHEH VMY MIawL-
FdH KOODAHHATANAD Mef OAamua: fi=X, 1 =1V, §g=— 2,

By nyxTa kusersx swepruscu

T om0 4 37+ 21).
Hysra waepuua ﬁj’f!’iﬂqa Xapakataa 6yaradn yuysw =0, Buuo-
Gapun, L — T-f'ﬂ-(;’+y'+z‘j. Jlarpanix (YHKUMACH TAPKHGH-

Al HYHTA KOODAHHATSJADH X, ¥, 2 OWMKOp KATHAWMATAHH YuyH,
Oy KUODAHHATANEP UHKIHK KOOPAMHATAAAD GYAHO, YMYMAQIFaH
HMIYALCASD Y3rapmac 6§.amam:

py=SZ=my=3, (1)

475
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{1} cucTemd KAHOHNK TEHFABMAAZPHWOT OHpHHYH HHTETpastapy —

: unkank warerpaasaprup. Wyura kypa FamnabTon dyrxuasc

Hebm o (& P +7)

KYpUHHIWEE O0AAH.

¥ xoana
i =8 L
e e PR
By andiepenunan TeHraaMalapan nuTerpaaaall, HyKTAHHAT

x—i!{-ﬂ'n yn%!-{-ﬂl, z-%lt+{l',

KYpHHHINASTH XAPAKAT TEHTAAMANBDHHH XOCHA KHAAMUS, Kipa-

MH3KH, HYKTA KODPAHHATAJADH BAKTHHHI YHIHKAM QYEKUHAAIDH
cudaTuna wposasananH.

123-§. Kanonuk TeWraaMaaapuuur GHpHAYH
unTerpaitapunn [lyaccon KamRcaapH EpaaMHia aHMKAAW

G yHKUMA KEHOHAK TEAFAAManapHuHr GupHngn narerpasd G6¥-
AWUM YUYH KAHAAA WAPTHH KZHOSTAARTHPHIUM KEPAKAMIA Maca-
AACHIH, WYHHHCASK, MABAYM GHDHHYH WNTErpas’aplad AHru G-
pHHEH MHTECPAAHH TONHI MACAAACHHH kipamus. Papas Kuaaiane,
Gupop fig;, py, #)=const QyBKuURA KAHOHWK TEHCAAMAAZDUNED
Gupuinu unrerpan Gyacun. ¥ X008 [ QYHKLMSHHHT BAKTIa HHC-
GaTail TYAEK XOCHA4CH HOAra TEWC Gfnanu, ABHA

]
ar o o '].ﬂg_
at ar+§(ﬂq,qi-"ﬂﬂ;m

(21.63) kamomik TemriaMaiapaad doinazanu®, 6y wdonanu
L
o *fﬂ.ﬂ_fi.ﬂ_ﬁ).ﬂo (21.73)
dg
wipuHnwaa 83amms, [yaccon xaecsapu TYyWyHuACHHH KHpUTA-

MH3. K4HOHHK V3rapyRuMAapuHul MKKWTA ¢ Ba ¢ QynKuUMAI2pH
yayn |lyaccon kascu meS wyfdusar xiprummpars wponara afru-

ABAH!

iy iy

I W T BT STE 21.74)
(7. 9) Eﬂﬂ e nesTaro

o9 oo

a4
Kipamusxu, (21.73) Tenranknnsr 4an TOMOHMAATH ;F JAEH TAll-

&9
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Kapu Aurnaan f dyrxuna Ba Camuaston
Tlyaccon ascuasn Gopar. BunoGapuu, (21. )Hﬂ"“" H yayn

af
u U Hj=0 (21.75)

KYpuuHwAS Esaw wymgum, (21.75 -

:unnu TEHCAAMENADHHET GUPHHYH Lsﬁgnf{ sﬁﬂmaﬂﬁuﬂ;ﬁ
aﬁerapau waprnmup. (21.75) waprampr SADYPHANMTE YHH KeaTH-
PHO MHKAPHIIAAN KFPHHUG Ty pulios. (21 75) uu xocwa wuamwns-
FH MyJl0Xasaiapra Tecuaphu MYAOX@3313p WPHTHO, &Y IwapTHHHE
ETEPAH SKAHAMTHHE XAM Kk§pcaTHm MY MICHH, i

ACCOM KAACAQPURLEE Toce
s Ief asapnry ucOOTCHI KeATHPHG YT~

i. Myaccon kascn ¢ 9. 7. :
¥ » v & & oy " ] A I
UYHAapra Gorank G¥aram HH‘HHT.H ¥ B.qu d‘;irrl‘::muai:ﬂn m:gg:;t

ABPHHHT HHAE WTH-
puaca, [lyaccon gascusunpr HILOpACH farapmj:i? ““Eu o0

(7 §) = — (. #).
2. Arap = Gupop Jarapmac con 6¥aca, KyAuaary VpuaAgupL
{a' b | ‘?J -_E{?s *J‘-
8 Arap dywwuusazpaan Gupm ab
AR, ¢ = (], Flyal:cnu KaBcu !Ig.l'll'l T}:::' fﬁ;':fn“rfc gl
“"1 ':I.] =0,

4. lyaccon xaecuaay ¢ G¥fAnua xycyenn
oe
Dy HKUHANNET KPTAATMACH AN .'!.'DCIMI}FE}:I.III.LI. Enﬁﬂnga::;ﬂl:::m

(")
5o 9= (5 )+ (n 2)
;’;ﬂ:am AXTHEPHA KaHOWWK Vsrapysussapra “ucGaTan XaM
Anps:‘ Yuta f, 5, o PYEKUHAAED yuyH Kyf#aary afumar fpunan-
(F (20 D+ (50 (8 )14 (F, @) =0,

By afinuarca fTyaccon asinumam nednaans,

{OKopuaars xoccanapaan Yanu
peiacuin yetor l{H-'ImF:lA Hym s {Tyaccon me

Teopema, Azap o=, ag

y =L, 8a p=C; RaHORUK MeRz

Gupunn unmezpaasapy 6Yaca, {f,’npl xau Oy mmﬂxﬂ:ﬁwmnf

HUNZ OUpURNR unmepassape OVAadu,
Hetior. Teopesmannur WAPTHFE acocan

(. ) =0 ¥y g 1y =0 (21.76)

Cfaanm, H, ¢, ¢ dyaxumanap yayu [lvaccos ARHMATHHH d3mMpa:
(Ce #), B) 4 (9, ). &)+ ((F, %), #) =0,
330
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(21.76) nam (9, H), (9, H) ua TonuG, Gy alunaTra KPaMHI:
ks %
(e 4 B +(= 5 o)+ (5 ) =0
1 Ba 4 xoccaaapra kypa Oy mdosanapnan
2 (2 9+ (s 1), =0

weant uuiaan. Bynpa (21.76) ne swrubopra oacaw, (9, §)=0C,
[lyaccos KABCH KAHOHHMK TEHCAAMANAPHHHE GHDHHYN HHTETPASH
Gyanwd keAdl THKEAM.

[Myaccon TeopemacH EpRaMuil MasRyd OHPHHEYH HHrerpan-
azpaas Qofinarann’, AETH GHDHHYH HUTErPaltapHi XOCHA KHAHL
MYMKHH.

FXupnmp.nu Gup Mucoa Keatupamu3, dapas KuIsdAauk, Kapa-
Aadrran cucremara kydnaren Goraamamasp craumonap Giacun. ¥
%X0A1a, MabayMiH, A =C, KAHOWWK TEHTIBMATADHHET GHPHHUH
Hurerpaan 6vaamu. ¢ (g, pp ) = C; QyHEURA XaM OHDHHYW WH-
rerpaa Gyacuu. [lyaccon Teopemacara acocan

{?t HJ o Gﬂ-

dymuumna xam Gupanrun HATErpAn G¥asmu. Y xoama (21.75) ra
Kipa: 3
a_tﬁ—(:p
Iesak, o (yHxuun ¢ BAKTHHAT OWKOP dyuknuacs Xamia ¢ =G,
Gepuaran CHCTEMAaNHHP GHpHHYY HuTerpain Gjaca,
.
dt L
xau Gupanud aurerpan aen osaumnd. Ulynwuarmex, ¢ hyuxuwudnunr
paKTra HHUCHATAH XYCYCHA XOCHAAMAPH XAM  BAKTHHHT omKOp
ynkupanapy Gfaranaa
a2
ot ar' T
(pyPKUMANID KAHOHHK TEHrAAMAJAPHAHT OGHPHHYH HHTETPAAAADPH
Gy aaan.

[Myaccon Teopemat &paauuis Masmyn GHPEHIH HETErpataap-
fan hoRAAAANNS AHCH CHPUEYH MATErpamiapiu XOCHA KAMILIHH
YERCHI 14B0M STTHPHW MyMkuH, Jlexdn xocua OFarag Gupurdl
unterpataapAan dagar 28 tacurusa Gup-Onpura Oorany Ofamai-
1M, KoAraHaapu 6y GHpWHum uuterpaniapra Gorany Gfaaan. By
epOd WYHH &A0XHEE TABKHAAAIN KEePaKKH, Arap HEKATA GEBEEL
WATerpasiapian Tyswaran Ilyaccom xescd afiHan woara rexr Gya-
ca, 0¥ KABC GRPHHYH HHTErPaJHH TAWKHA KHAMANLLH.

69- macasa, Muepunn GVfinda XEpakaraamysan MOLIHA HYKTA
YUyH Xapakar muxaopm amrerpassapu  (68-macaaa ennwnra ga-
paur):

81
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F;'"M&'=¢-P,"mﬁ"F1Fh=’mé==T
RAVAL X8PAKAT MUKAODH MOMENTAADH WHTECPANIADH
bem VP —2pym 8, Ly =2p, —xp, =4, Ly=ap, ~yp, =g

mankya (2, B, 1, 0, 9, ¢ — Jarapmac warraauxnap) G !
=1 =xp, — j'pﬁ::? GamapHARLIN ntﬁumancuulfl e
Eawnm. (£,, {,) Myaccon xascrapham TYBEMUE;

(o LyymSlaly _ 0152y dletly _ oty |
dxdee dpe dx  dy Gpy  dpy dy

ol oty _ ol ot
de apx ﬂp‘.ﬂl ) il}

Bepuaranaapaan dofnananns,
XHCOOAaAMMS: ¢ mHB, (1} yuym wepaxam Xocuraraphm

ai, o al
a——-'u"—‘_p = o 'EI!—-— ___ﬂ,_
> ay ar ar F,q F P;- d‘_.'f u!l
iy a &
T - '
o -ﬂ — - — e g T
W e e T B 2

iy oy il
Lo ¥ e R
0Pz :lﬁﬂ:=th ey %

(2) mu (1) ra g¥auns:

o Vo b)=—py (=x)—y-p,=xp,—sp.
Un )=1I,=2,

Wynn neGoraam kepaw sgm,

XXl 606, TEBPAHHILIAP HA3APHACH

Monauh wyxta xapawsTHummr andipe
PEHIHAN TEHrAAMAJADHHA
Ty3uin Ba Gy Teuraawanapun HHTErparAGIira MECQA ::Hi.t.aaﬂnnn

HYKTEHUNT TEFDH 4H3HEAH Tedpanva XOpaKETHHE Kapal uym
BAHK. JUAN MEeXanHK CHCTeMan e
Hmt_rrr:djrmuna HHI KHYWK TeGpanuinaapuun §pra-
PAENIINAD CconHp GYaamuran MapalrAapHHHE MOXHATH
Ada OFAHIUKNCE KAPAMACLAH, YABPHHET :apas:r-lrep,m x:-c Ham:
pu Gup xux Exu Gup-Gupura Akui KOHYHHAT apra Gyicynansy,
Macanan, MaRTHHKRNES, NPY:KHHATA QUHATEH WKHUHT, BAFOH Ky-
SOBHEHHE TeGpanumAZpy, 3texTp KOHTYPAArH tebpanHwnap, uwe-
MaHM cymaa YafKaammH GHp XHA Aupdepenuuan  TenraaMansp
Gunan whonasanuwn mymkue. TeGpanuinaapusar YMYMHA Kowy-
WHATAIPREN TeOpanuwaap HesspusacH §pranamn.
TeGpanuwaap yaap cotup 6iraguran CHCTEMAAAPHHET acocHil
QUINK XYCYCHATAZPUTA KipaG KAACCHpyxaunaIgHann. Bapya Tel-
PaHKWABD YAap ceanp GihaéTran CHCTEMAJEDHHUT KBuaaf Tyam-
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AMmHra Kapab sprkHEANK Napaxack Gmpra rewr B4 k¥n OF¥aran
cacremanapaard TefpadHwaapra 6¥aunazn.

Tefipanuuriapsn 3pkue, Max6ypuil, napamerprk TeGpinuwaap,
ABTOTeOPANHIALD KAODH TYPAIPra AMPATHI MYMEHI.

1. Dpunu (Bxw Xycycufi) TEOPAHHIIAAD TOWKH TABLCHP MATH-
MACHIA MVBOSARATAAH THKAPHAraHASE cHur §s xoaura gidwaran
CHCTEManard TeGpanHwaspaunp.

2. MamGypuil TeSpandwaap cHCTeMaiary TeGpanHwaapra Goe-
ANKCH3 PABHUILE TEBCHD KUAYBYM KYYiap TAkCHpHAA coaup G-
aag, By xonpa TefpasHINASpPHWHET XapaxTeps CHCTEMAHMHM XY-
CYCHATJAPHIE KAPAraHia kYNPOK TAllkH TALCHDP KYT OHAZH SHAK-
AAHALH.

3. Mapamerpui TeSpaHHW AP cHCTemMannar Gupop NapaMmeTpH-
HH (MACAAAH, NPYMUHATH MAATHHK HKHHHHI MACCACHWH, MATEMa-
THK MARTHHK ANUHHET YIYHAUTHAN, TeOpanuil KOHTYPH KOHAEH-
CATOPHHAAT CHPHMHHN 8KH PAATACHHHHT MHAYKTUBAMCHEM] MOC
JaBuuild 1aspuA YSrapTHPHIL GHADH BYRYyAra Kelddd.

4, ApToTefpanHilaap CHCTEMATa TAWKADHILAN RAappuil papdilad
TanLoHP STHAMALEH TAKAHPAA Xam coaup OYaaaurad cyHMac Tel-
panpuapaap. Tefpasum wApaHHaa CApPAINAZNTIH IHEPTHAHN
KOMABALNCAH MAHGE CACTEMAHHHr Yauna GiaAadf.

Tefpauniniapra AoHp K¥n macaaasap ycrysop Myso3anar ar-
poduaars KuunK TeGPANHULAAPHH ¥PraHAIra KEATHPHAZAH, KAYHK
TeGpannAgp wy Galas XAPAKTEPAAHAAWKH, GYHIA cHCTeMa Gow-
AAHTHY MYBOSSHAT XUAATHAAH O3THHA weriamaad. Arap Goas-
Frdl MYBOZOHAT XOMAT CHCTEMAHHHAT YMYMIAWTaH KOOPIHHATAAEPH
yayH Capol OOWN KHAKS OAHECE, CHCTEMAHMET MYyRO3AHAT ROAdT-
A8H O3CHHA USTABHMIOH YMYMAAWrdd KODPOHHATANAPHHHT KHYHE
KHAMATAOPH OHABH XapakTepiasaan. Byungall X0a4 CHCTEMAHHHD
KHYuE TelpadBHILASPUEE YPraHuMige yMyMABIWNdH KOODLHHA T b=
HHHT OKOPH Jdapamanspuiu swTRGOpra oavacaux sa  TeGpaunil-
AapuuHr Aupdepenian TEHFAAMBIAPHHE THIHKAR Anih pepeaunan
TERMAGMAAAPId KEATHPHID HMKOHHHH GCpaLH.

124- 5, CHCTEMaHMHT VCTYBOp Ba HOVCTYBOP MYBOJAHATH,
Jarpauu- Anpuxaie TeopemacH

CHCTEMAHHHT MYBO33HATH YCTYBOP BAa HOYCTYBOp MyBO3aHar-
NApTA DWPATHAZIH. Arap MexsmgHE CMOTEMA HYKTAA1DEHA MYBO3A-
HAT 3OJATMAAH OICMHA CHAMMTHG, yaapra KMduK Tesauxaap Ge-
PHATAHOAH CTHC CHCTEMA ¥3HHMHr OOWAAHFHY XOMATHHH TAKpOp-
Aaca, CHCTEMA yomysop Mysosanamdn pefinaagu. Akcnuua, CHC-
Tewd MYBOZBHAT X0NATAAH O3CMHA werjaTwirasnid 0y YeTIanHw
ofopa OPTHO GOpaBepca, CHCTEMA HOYCMysop MYSO3aHamda K-
cobaniIanH,

VCTYBOp MYBO3amaTHu dopMas pasuiia KyRmparnda tanphd-
Aaw MysiHHE, CHCTEMSHHHr MYBO3ARHATH q:,ﬂi (el 2, ... R
KOOpAMHATAAAD OGnaan GearHJaHcHH. Dapas guaphank, §= i, fon.:
AGHENY BAKTAZ CHCTEMAHHHI WOODAMHATAAAPHLA g, KuiMarAdp
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Gepul, ¥y MyBo3amarman MHKapHAran sa Fyjp 3CR CHCTEME HYKTA-
ABPHHURT GOMMAHFRY Tesauicaapn OFncun, Azap ¢ >0 uyefam
COK YUYH YN2d BOFAus Oazan wmynRoaf wexama Mycbam w ga
T CORAapHu Kypcamuu syuxun Ofdcaru,

E=f na |'q”_ }'-:-|-::11[t} BA ]q;J{n, () (i=1,2 ... &)
Yuyh { sagmuunz nxmuépud Movenmuda
j'?, _qj":li{.r {1_ 1; 2- " aowy k}

Fouwan 0faca, cucmesmannnz u
de.ﬂu.mdn'? % VAOITHAMI YCMVEOP MYeOSARAMm
Papmankn, cucremannir aactaabin MYBO3AHAT XOJ8TH ROYC-
TYBOD GfAca, YHMHr Oy xoaar arpodmaars Te0PAHALITAPE KHSHK
1e6pannaapaan  nGopar Gyamahan. BuwoBapHi, cHCTemanuEr
KHYHE TeGpamuiuAapiun {praniinila CHCTeMAHHHT ABCTAAGKH My-
BOSZHATHHM YCTYHOP MYBO3AHAT fef xalya Kuaamus.
loaouou, uaeat Goraanmumiw HOHCEPBATHE MEXAHHE CHCTe-
Mali| KApaAMH3. Dywmall CHCTEMAHUEr MYBO3AHAT XO0J8TH YWVH
Gapes yMyMazwran sOOPAHHATANAD HOATA TeMr G¥ant, 1 noren-
llrl.:;;! :?eprﬂn SHCTPEMANAHKHHKT 3apYPHA IMAPTHHH KAHOATAAH-

al
ﬂ;'o- =12 ... k)

Cucrema wmypo3anars yerysop GYanmunanr ETApAH  IWAPTR
KYfAunarn teopema Guaan uioasranann.

Teopema. Azap 26.40k0m, wdear CGoraanwitan xoxcepsamua
CHOMEMARNNZ  KYGOSQARAN XOAIMOQZE WOMCKGHAL FHEPIURCH
MURULMYRIQ 320 0F.a0a, VHUKE Oy Mysosanamu Yemyeop ayeo
aawam Jyaadu.

By reopemann aacraseaa Jlarpams kearmpraw JlexwHy VHHHP
yaur-kecna ncioriis dupuxae Samapray. fuynunr Yayn xom
Oy Teopemn Jazpanaw-Aupnxie meopenmucu 1e6 WOPHTEAANN.
Teopenanu wefiom gunamns, CHcTeMaHMHE MYBO3AHAT XOAaTAaTH,
TEOpeMala nasapaa TYTHAraH MHHHMYM MOTeHilwan sueprusch 1L,
Gfacun. |g;|<s (j=1,2, ..., k) opKaan yuymaamran KOopaH-
HATANADHHEF MYRO3AHAT X0.8T ATPOPHIACH KIHAMETALPHEHHT WYH-
Agfl CoxacHHm CearmAafamKKy, YMYMAAWraH KOOPAUHATANADHHAT
Gy COXA mumnard B8 YHWEC Qerapacuaaru Kefmataapn yayn I=>
>IN, §punan GfacHE. g; KOOPAWHATANAD KAAMATAAPHHHHT viuGy
CONACHHN QPYRRGUA MUNENVIUNRNZ coXacy nefinng 1n §; koops
Aunarasapaag OrpopTacH QYHKOHA MHHHMYME COXECHWHEP WErg-
pacuna OYAraquna, Auin g, = + & na I notenuwan smeprusunmr
HHAMATASpanE k¥ palank. [loTenmgnaa SHEPTHAHRIC Gy KHAMATIa-
PH KUaga SHC Kuwurm aabatra, I, aaw katra G¥asaw. Y II, -
<+ o apxanan Gesrpnanany, Gynaa = =0. lysaaf wwaut, xen
Ofavaranga GHTTA yMyMaaliray KOopAMHATA VHEUHE MHHHMYMH
COXBCHHHHI weérapacuaa &yca,

au4
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N0, +e (22.1)

GYasan. Cacremann GOWMAARFMY MYBO3AHAT XOJATIAH “MHKAPAMHAE,
Bynuuur yu4yH YMYMAMTaH KOOPAMHATATZpra (PYyHKUMH MHHAMY-
MH COXBCHHHHr KuAMaThapuaan Oepnl, CHCTeMa HYHTa apunm
CHAAMHTAMAI Ba YAOPrd KMMEK OOWASHFHY TE3ANKAAp Oepamua,
Kapanadrrag mexaHmk CHCTEM2 KOHCEPRATAR CHCTEM3 Ofaranm
YayH yHra HHcOaTal THAMK MEXAHRE SHePruAHAMr CAKNAHHLL KO-
HYHH FpHuaAH, ABHH

Bynaa 7, Il,—wmoc pasrmja cacremannur (=0 Gomranrud
MARTAATH KMHETHK B3 NOTEHWMEN sweprwsaapiuaup. Howmo [ =0
Gyarand yuyw (22.2) nan gyfunarw smyunocabatnn 83uu MYMKHH

1< 7,+ 1, (22.3)

CHeTeMann MYyBOIAHAT XONATIAN YHKAPHWAL §; YMYMAIWraH
KOOpIHHATAAAD B §p YMYMAIWCEH TEAAHKARD yHAMATIADHEE LIy
DApamALd KHYHK KHIRO0 DAMLL MY MKHHEH,

O, <1, + -:-: Ty < % (22.4)

Gyacus, Il — noTeniinan SHepruA §; YMYMARIITEH KOOPIHAATAANAD-
BHET, 7 — HHHETHK SHEPrHA 3C& §; YMYMABWIAH KoOpAMnaTaAap

B g, YMYMIQIUT 3 TEMHKAGPHHAL Y3AYKCHI Pynuunsicn Gfardun
yayR (22.4) mm xavMa BAKT AMAAra OWHPHIL MyMKHH. (22.3) Ba

(22.4) Aan HXTHEPHA naliT yUyH
Nz, +a (22.5)

geaunt wHgaIM. (22.5) Asm KYpaMHaKy, MCXAHNK CHCTEMA HYKTa-
AGPATE KHYHK Te3AMKAsp Oepul, CHCTeMafn MYBO3OHATAAH “Me
RApraHiMASHEH KelHNrn XaPAKaT JABOMHAA CHCTEMA YMYM.JI3IUras
KOOPAHHATANAPHHHAT KuAMaTaapn dynKUBAHKHT MEHEMYM CoXa-
CH HTHAD KOAANTH, ALHH CHCTEMSA XADAKAT ASBOMEAA MYBO3EZHAT
FONATAAH YBOKAAUINILrS HETHAAETTaHH AFY. XaKuKaTau, aray cuc-
Tema KeHuHCu XAPAKATH IBBOMHAA MYBO3RHAT XONATALH Y30HH4-
WHINrd HATAACE, YMYMASWrAH KOOPAHHATAAAPHHET KufMarIapu
GyHKUHS MUHEMyM COXach Herapacara Tyuwmd, (22.1) Ypwwan 6§-
A6 goaap 3aw. (22.5) ro acocas Gysnafd GFIMIIH MYMKHH 3MBC,
Jeuak, cHeTeManunr Ascraalka XoJaTh YCTYBOp MyBO3dHaTAd

Gy 1amu.

125-§. MeXauHK CHCTeMA KWHETHK SHeprH#cH GHAAH
NOTEHUHAS IHEPrHACHHHHT TakpuOuil ndoaarapw

MEXAHHK CHCTeMAHMHr YMyMAIWraH KOOPANHATAAAPH yuyH C8-
HOK GOUIKHH CHCTEMSuUMHr YCTYBOpP MYBOJARAT JOJATHIRA OJAaMHI,
CHCTEMINHET MYBOIEHAT XOJ4ATH STPOdHIArH WHIHK Xapaxarad-
puun ypradamms, By xapaxaviap vaysmaamrap KO0painaTasap-
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HRHP KHYHK KUAMATASpH Guaan whomsiawaad. Bynw aLTHOOpTE
0HG, CHCTEMAHHHT MYBOSIHAT XOMATH ATPODMIATH KHymk Xapa-
KATAADH yHyH KHHETHK BA NOTEHUHAN 3Smepruaiapausr wihoasaa-
PHHH BHHEAE M A,

_ Mawayuikn, 8rap cucremara craumonap foraannutap KYAnAras
G¥Aca, CHCTEMANWNT KumeTHK 3HeprHach (119-§)

T 1 LI b ow
J=| pam]
k¥pinnmis whonesansr saw, Byuaa A=A, 67aub, Gy wosd-
$nnueumap YMYMAJWFan KOODAHNATAAADHHAT QY HKUMAIADH LHP.

Aap ¢ sagTra GOPANK suac, A koaprunesTaapin KOOpAHHE=
Tanap Gown aTpodMaa KaTopra EAMua:

Ly /A - a4
A =(A.) 4 [._-'“F) £ ( s )
s Ju'o igl ﬂﬂi. ;?E_,_EE dl".qj.lj'i ug‘q{—[‘-l.

dA, A
e (ke L i
(A, )0 e | Friigld . TETHIAH Hpogasapuunr
KOODIWHATAAAD O0WHAATH KHAMaTAapH GYaranmaan yaap yarap-
MEC KATTAAHKJAPAHP.

IOKOpHAS TELKHASATAHHMAZARK, CHCTEWAHHNT YMYMAALITAH
HOOPRHHATAAAPHHHHT KHYHIC KUAMATIPH Guaan XapagrepasHysiy
HHYEK Mukiopaspen Tekwupamud, Lyunar yayy snernk IHEp-
THAHIHP, Keflniaany 5Ca NOTEHIMAN IHePIHKHHHT Bfonanapuas-
TH YMYMJAWraH KOODAMHATANAD BA YMYMASIFEH Te3AHKJSpra
HHCOATAN YHHHYM BA YHIAH IOKOPH LApAMAN  KHYHK  XAnTopHM
ILTHOOPIA OaMafimna, Y XOAAS CHCTEMA KHHETHK SHEPTHACHEHHAT
TakpHGuil niporack xyfuaarn kfprenmga 0Vaamu:

-] '3
_ 1 wawm i f
= E;lltﬂmht}ﬁ“. fig.ﬁ}
-l",-
IpuHHANK apamack GHPra TEHr CHCTEMANMHT XO0AaTH §, =g
yuysmAairan koopaunata Guaan anmkaenca, (22.6) udona

T—EI(.{“}‘- E;l 7 i‘:l
BN

1 -
i (22.7)

K¥puunrwna Eamnane. (22.7) narn @ = (A,)s ¥arapuac con waep-
Kus xo3fduguenma nel arsaagn pa ¥ Macca &xkH HHEPONA MO=
MEHTH YAuom OHpANTHra sra.

JHAH MOTEHNWET SHEPrUanM TakpnGan xucoGasuira TraMus.
Morennnan sweprun udogacnsn HOOpanHaTaAep COuwM arpodmaa
KATODPTE €AMMa:

il
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[ . !
E_ﬂﬁ-i-E[gq;.E)uﬁ—l_lﬂ' E(_d;%_)'?q‘?i+"-{gﬂ.3]

i=1 -
Bynaa II,, [;‘%]I. (_ﬂ::“ — Ter A who aTApHNET KOOpLH-

narasAap Gowwaary KuAMaTAapd, Lemax. yaap Varapuac couaap,
[MoTenunas sneprud §arapMac Co# AHAKAWTHIA TONWATAHH YYYH
I, =0 pe6 oamu sysedd, Ulyasnriex, cocremannar uMysosanay
XoaaTH yuyn{j&)u-{i (116-§, (21.28 a) dopmyna) Gfaazu.
Yuyuuu pa yroae 0KOpH JAAPANAAW KHYNK Xanaapum  xucobra
OAMBR MEXAHHK CHCTEMAMMHr YCTYBOD MYBOSEAHET XOJATH OTRO-
duIarn XApaKartAapH YuYH NOTEHUNAA SHEPrHAHHED ragpuinf

HPOABCHAH B3N MYMKEHH;
[ ]
1 ol
S 2( dy J1 ) e
w, Bl

( i ] =, Gearniam KHPRTAMi3, OYHAd &y =G, ¥ xoana
o

EENEEE 3
1 ©v
m== Y a8 (22.9)
7. B=l1

Keanb unKaIn.
IpEEHARK NapAKACH GUDPra TEHr KOHCepBATHB CHCTEMA NOTEH-

nman smepruscu yuyd (22.9) ndoxa
e ogt (22.10] |
&1l g
wypunnmaa &naan, Bynna ¢ —.r:,,—(-“’;l:I Genriaall KHPRTHA
ran Gyaud, ¢ Ouxupauk KOIppUUHEHTH EXKH Guxnpaus ned ara-
JAIH.

126-§. IpKHHAHK 1apmsdcy Guprd TEHT MEXAHHK CHCTEMAHHHT
xycycufl KHYHK 1e0paHMINAAPH

JpKHHAME Napawack Oupra Tenr BA agaT noOTEHUHAA KyuAap
TALCHPHAALH MEXAHMK CHCTEMA XBPaKaTAHH g YMyMaaurad KOOp=
AMEATAE OPKAAH ARAKAaAMu3. CrcTesa f3MHUHC YCTYROD MYyBO038-
wat xoaath (g=") fan ¢, KWuHK KWAMATra HeTra yuxasnanb,

g Bow.iauFRe Teanuy Onaas KyAnS wiopuicky. By yoaga CHCTe-
M3 KuHeTHE 3nepruacima (22.7). NOTEHLHAA SHeprumcunu 8CA

I -
(22.10) venramk Onasn whOAANBUT MY MKHH T > ag?, Ne=
= ]-c.q‘, Gymaa @ — muepuwsn wospduunentn, ¢—0OnKupAHK KOG
z

B
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duuvenngan nbopar. Byaapnu suruGopra varam Xoana cucreus

ABPAKATHHM SHRKAAW YuYH JIOrPAHKHAHT WEKHHYH TYP TEHrad-

MACHHH TY3aMM3:

d 0Ty or
'"(a;-) % Q. (22.11)
(22.7) man xocmaaaap xucofpafimua:
7 eV RPN . s
T =i 3(£]=aq. (22.12)

Morenuman xywasp yuye ymymasmran kysaap (21.23) ra k§-
pa |‘.23-.=—ﬂ—Jir opMyasian anukaannan. llysra xjpa, (22.10) um

¥eTulopra oand, KYANASTH XOCHA KHAHHELM: Q= —¢q.
Hartuwana (22.11) nuddepenuvan Teurnaua

d; — e T
Kypurimey oasan. Bynaa
=2 (22.13)
OeJruAsil KepHTCAk, TeHraaMa Kyiimgaruua awasnn:
g+ Rq =0, (22.14)

(22.14) womanil mykTawmWr TeGpanua xapaketw ipepennnan
Tenraamack (14.3) wwnr Jangup. Wynnar yeyn (22.14) wanr

!='D1 f=qmn ql"='i"n

GomAIHFHY WAPTAAPHH KSHOSTARHTHPYBUH ETHM MM ANBKAA LS
(14.3) unnr euwmy (14.8) &xcn (14,11) gan Qoitaananns, yuu Kyin-
AACHYA 3N MY MK H

q=g,m:ﬁt+%"slnﬂ (22.15)
i
¢ = Asin (Bf - =), (22.16)

Bysna A ea & (14.10) ra xypa KVAHLErHYE TONHARKH:

A = q.;.’+_’i"’_., = —arctg 22 22,17
4 o B r (22.17)

Wypaaft KranG noTeswsas Ky9AID TALCHPHAATE CHOCTEMBHMIT Ve
TYBOP MYmO3austu arpodmaary xapacaty (22.14) mwdwepennnan
TeHrAaMa OuagH HO)OZAAINanM na Synaad KAPAKAT CHCTEMAMIEHT
KH9HE XYCYenii (SpkAN) Telpanma xapawats nelnagin. Xycyeun
TeOpAHMA XapakaT rpadure 22.1- pacuaa K§peatuaran.
Mebaymin, A—teGpannm aMnanTynacH, & — GOWAEHFHY fasa
nefinnagy, Xycyenfi TeGpanmmaap naepu |14.12] xaGi

2E4
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2, 1-pace, 2. 2-pacw.
2n o
T—I=2wV? (22.18)

(popMyasAEH AHNKASHALH,

Xycyeuit refipanma xapaxariapin g BEl-I;' thasasaft Tarapys-
YHAap TeKRCARMH — Qasanap TeEMcAErHaa xam TE-CHHPAHI..I:I MY M=

KAE, Moooul HYKTBHANT TeOSpAWHUIAADH YHYH £ BA ¥ =X faad-
BuA ¥Farapyeumaap OVaanw. ¥ xoaaa

x= Asin(kt +a), ©=Akcos(#f-2)

MyrOcafaraapaan £ pakTHn AfxorHm Gpaza (asanap TEKHCAHCH-
RATH % o
Az +.ll'.ﬁ’ 4

SAANNCAAD TYNAAMHHH XocHA Kanavus (12.2- pacM). A napamerpra
Gorany Oyaram 6y srpH QHIRKARD Paizsul mpaexmopuisap
pehnaagn. HygTanisr Mmyso3asaT Xoa4TeEL) $4a3anap TeKHTAHMH=-
aunr x={), @ HYKTACH, ALHH KOOPAHHATA GOLUH MOC KeJaldi.
Moundwit Hygra Tefipanranza Bagr YTamn GHASH YHIEHT X KOOp=
pEunatack Ba ® Teaturw yarapa®, xap OGup mafit yuyn dasanap
TEKHCAHMHAA KOOpARBATANAPH £, ¥ OGYAray TacBMpAOBYH RYKTL
moc keapan. Buwrra tiaa vefpanmin JARpHAR XapaKATHH TACBUp-
NOBUH HYKTE SJAHOC UHSAOH.

IE?—cg. SpKHHAHK napamacH OGupra TeHr cHCTEMA Xycyoui
PAHMIIAZPHTA TEIAHKKA MPOMOPUROEEN Vardpyedm
KApLImamnK KYMHHUAT TABCHPH

IPKUHANK NapaKacn Gupra Tenr, NOTEHIHAT KYY13p TALOHDH=
Jaru CHCTeMA HYVKTANADHTA }’J’IEPHH!II’ !'EE-.!'II[{.'IHFIHFH IIIID-[!IJ[I-[LIIU'
Ha paBHIIAA VarapypuH KAPWMAHK KY49JapH XaM TALCHD Kuacull,
Byunalt Kyudap cHCTeMa HYKTATIDHHHHD TEIAUKASPHCE Hapasa-
Kapurk Afuaarasdin 3eTrOOpra oanb, vASpHR
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R=—0r, (22.19)
nf?plmnuml nponaaamyMms. F—yarapmac koshduauenraap (3,0),
ri—cucrema mli=1,2,,,.,1) waccaam myKracrmwwr paanyc-

BekTOPH. JIArPAHKHEHE HKKHHSH TVD TERrAAMACHHN MEIKY]P CHE=

TeMAra TAAGHYK STHIIAD YMYMASIFAR KyuJapHi HERH [pynnara
B PATAMEI:

1} noTeHuman Ky9rapra TeldwaW yMyumasmr
opgatn Gearaaafinng; ; e R R

2) (22,19) dopuysa Guaan anukAsHyBIH KAPLUIKANK KyYaapura
TErHWAR YMYMIAWran K¥4, Yuu O, Onnas Gearwaafimns.

¥ xoana Jlarpsnmusunr ukkunen TYp Tearaasacy Kyfnaarnua

LETTRETITTH .
d T dar
£ ( E) e et Q. (22.98)

Byuaarn T— cucresmanner kmueTtuy s :
AGH BHHKAZHATN. HepruacH, y (22.7) Tenramk

Qp YMyMAdWran ikys KyfHAarH MyHOCAGATASH TONHAALH;

af 2l
; YMYMASIITEH KYUHH SHHKAAAMHI, (21.19) ra acocau
ke e
%Yy

Gfnaxe. (22.19) mu suruGopra oamé, Gy HihosanK

Qe= ‘—Z fr "-'::f;‘

Kipunumags Esawma. (21.43) ra kjpa %’ — 3’1 Gyaraun yuys Q,

YMymaawran gyd KyAmasrnwa mospnananu:

Kyhngarn Gearuaawsn kupntamus:

P
diry
8- 4% 22

i=i
300
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Tr———

\ @ — Poselt diynxyuncu Exn dnccunamus GynKqus gednnannu,
Llynaah xuant,

s

e s (22,23
oo )

\

"n (DYHKLMAEE § YMYMARUITAH KOODANHATA Ba g yMYMABIIroH 163~

AMk OpKaAl HoxanpiMEs, ;,:='%;r Gfarand yuyH

; B;Trf L > =y 1
QuZ‘T=%Eﬂ1(%)—%B@},f' (22.24)

s@= Y J(*;j)
q
=i

Genrunam KWPHTHAIN, oy nipona ¢ ymysmaaulras tesaukka for-

Ay Gyamarann yayw, B(g) gynkuas g suar Qynkunscn 0Faub,
g ra Goraug 3uac, B(g) dynknuAEN koopLwsaraaap Gomn (g=0)
aTpodmia KATOPra esaMuil
. Ty e [N o 2.25
Bl =BO) (3) e+ {5) T 20D
CHCTeMAHUHT TeKWHPHAAETran XapPaKaTwan § HHHF KH4HK KHA-
Maraap Kalya kuasmuns wasapas TyTe6, @ mn WKKWHYH napaa-
AH YEKCH3 KMYHK MHKIOpraua smugnam yuyd (22.23) karopaa
GUpHHYN XEAHHTARA KOaaupHin kuioda:
B(g) = B(0).
Harwxana
- Blg) ¢ =5 BOI" = @ (22 26)

keauG yukanw; Gysaa B(0) =p Gearwagm kupuTHATan 6YanG, yH-
TH YMyMALWIAH Fapuuaux cosdduquenmy neAnnazu. (22.26)
un [22.7) Ouaan Taxkocaal, P B2/ KYPHHRMUIE HHXATHAAH Oup
XA SKAHAHCHIH, CHCTEMA KMHETHK JNEPrHAcCHHH AHUKAOBYM hop-
MyAZ0ATH MHepUHA KostdmuuenTH 2 VpHHTE YNYMJAALWITEH KAP-
muank  Eosppunuentd p sn oawm Guaan Psne dyukuuacHun
RUCHA HAAHLWE MYMEHWARTARN K§Pasis,

(22.26) whponaun (22.23) ra K¥auo,

Qu=—p'q (22.27)
HY XOCHA KHAZMUSE.
391
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Snam (22.7), (22.21) pa (22.27) wposaanpar (22.20) ra gya- |
MH5:

g = — cq — q.
By renraamana
E_'E‘I E--Ea
a a
SearnAamiap KHPHTHS, yHu

g + 264 + kg =0 (22.28)

muumrl HearHpamns, (22.28) rearaguma noTenunaa KY4.14p Ba
HEiA NPOMOPUHOHAN Farapyaun xapuinang KYSA8PH TETCH [ -
Mard CHCTRMBHENT XYCYCHA Xap#kaTWHi niporaxosun aufepen-
MHAN Tenraduanup. (22.28) teurdaMa moaamdl sysTa ymymuyn xa-
PAKATHHHEr AuP@epenuran Tenraamacd (14.13) ra ¥xwam. Lye
HHT Yuyn (22.28) anddiepenunan TeRraaMa ewusiny BHHEA AW AE
EH.I:!{ TeATA3MBHUHT €qHMAEpHIaH GoRNasanwal MyMKHI, Byuana
XM O k—KHUMK KAPIIHAMKAAD XO0au, b >E—karra Kapiunarkiep
X0aM BA &=k —uerapasnil X0a aq0xNH1a BACKHAE KYPAO qin-
g -ﬂml
Kuunk gapunanicaap xonnaa (22.28) Anpdeperunas Tenraas
MAHUHE

t=0, §=gp ‘?._i?-

GOLIMAHFUY WAPTAEPHH KAHOATAAHTHPYDUH € MMt (14.16) —(14.19)
ra Kjpa

LT

g=o" I/ai 4 ok baik g ( VE =T 4- arctg 2 220 ){99-3“1
BE b fa+ Gob

TelrAaMAAap Graan whomanauub, cicTeMa Kapaxary cinysun Ted-
RAAMA X@pawarash HOOpatr Giaaan. Xapakar rpadurs 14.4- pacuaa
TaceRpaaHranier GYasam,

Katra kapumiugrap @xu uera annﬂg_ 088 CHCTEME Xapakatn
Oy HYBUH Xapawarigy ubopar 6Val6, (22.98) aubdepeninas renr-
Aguannar etnumn (14.9%) exu (14.23) rencaawansp xabe  udona-
JBMAAH,

125-§. Ipuunank AapamacH GRpra TeHr cHCTeMANHME
MGy puA TebpauHapr

IPKUHAHK JAPAMACK BHRrA TEHr NeXAHHK CHCTEMEd Q; yMyN-
ABUITAH Kyyu Omaad Suprainiaa Q= Hsin(pt + 9y ymymaguran

3
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z:rm}ruun Ky4 gyfmaran GYacun. By xoana JlArpamaser uge-
HYH TYD TEHTABMACH KYRMAATHYA B3H/84:

(3 ) =y~

By tenraavans 1= -Iiaé', Q, + Q, = —eq + Hsin(pt+ B) 6fa-

raHe swrafopra OJHHCE, YHAEH
ag=—cg+ Hsin(pt+8)

TEHrAAMA XOCHA KILAHHAMY, f =42, % =} Gearunawaap xwpe-
THO, oxupru TeHrasMaHm
g 4 #'q = ksin(pt +8) (22.81)

Kypunuwaa E3amua. (22.31) Anjpepenunay TeHraama KYpHENLE
- maxatiann (14.24) remraamanunr yaruHackiup. BunoBapus, (22.31)
TRHTNaMa SPHHHAHK mapawacs GHPra Tenr MEXaHHK CHCTEMBHHHE
MamOypufl Tefpakma XapaKaTHHH #@OAAT0BuA Audbepenuuan
renriamanup. Hlyura fpa (22.31) renraama eurmaapuan aHng-
Aawan (14.24) wu ewnw #¥ansan Gofizasanm MYMKHH. 7KyMmaa-
n8H, k-~ p xoa yayr (14.30) ra acocan xyfiwnardua euns Ssmmu-
TH MYyMEHH]

of == g, cO5 kY - % sin kf — u: P'(sln B-cos ikt 4 f-:ns ﬁa!nkt)+
+ —l"‘——ﬂ_ 5t (Pt B). (22.32)

(22.32) ma ¢; Ba ¢, moc paBuwaa, GoWAANPHY NAATAErH FMY M=
ABUIFAH KOOPAHHATE BA YMyMAdWras TesAuxuw whogarafan.

R p OVArAH X008 (22.3]) HEMr eusMu (1£.33) ra uipa gy-
fiuparuus Gyaanu:

¢=qumsﬂ+}(éu+§;)amn—§:cmm+a:u. (23.33)

Manayskn, (22.33) tewraamagary ox HOTH Xam CHCTeMAHHHT MaNc-
- Oy pufl TeGpanHmAapHEN XADAK TEPAA A Q5. TOpMyNSHHHT KipCATHMIN
- Ogimua MaxGypuil TeSpanmuaap AMOAHTYIACH BAKTHHHC Voumm
Onaan sexcus Joa GopHin kepar. Jewwn, pean CHCTEMANApIA 10-
HMO KBpIIHAMK KYURADH Masxydaure Tydafian maxoypufl reGpa-
. MHIUASD GMOJARTYRACH Mamayu KHAMaTIaH ouvanI.

129-§. Mexamuk cwctemauuur mamGypun TeOpaHHILAA pura
TE3NHHHA MPOMOpUHOHAA V3IrapyBdH Kapuimang
KYy9aapHHEET TABCHPH

BprunANK Rapamaen GMpra TeHr MEXANHK CHeTemara Q.=
——oq, ﬂf‘_g_ —ng xaunn Q, = fsin (ot + B) yuysram-
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F8H KYWApP TALCHP STraH XoauRr kypehank. By goasa Jlarpaww-

HUHE HKKHICIH TYp TEHTAdMach
f—,("—’f]—:—r—faﬁ Qu+ Qn
ay q
kfpunnmaa Esuaub, Gyuaa T-%a&' SKEHANTH 3LTHOOPTa OAHA-
cs, kyAuaarn Anbdeperunan TearasMa xocHa Gyxamu:

ag+ pq + og = Hsin(pt + B).

B_gp, Lapt A GeAruaaaap KWPHTCAK, OXHPrH TEHr-
(4] ' a
adua

g -+ 2bg + kg = h sin (pt + P) (22.34)

kKipuEHWwHA onaas. (22,34) Tedraama MEXAHWK CHCTEMAHHHT NO-
TEHUHAA KYYA2P, TEIIHKKA NPONODUHOEAD paBHWAA V3rapyB4uM
KBPHMHJMK KYYAADH BA YMYMAAWCAH Kyud rapuMound ¢ynxuus
cabaruaa aphosasauysd YAFOTYBYN KYuadp TALCHPpUAACH Xapa-
kaTHHUAr Andidpepenunaa Tenraamecianp. By tewraama moxanh
HYKTAHHEr Kapunauk k¥pcatysun myxutia wmaxOypul Tefipanuma
XApEKaATHAHMAr AHepennnaa rearaavac (14.36) Guaran Oup xux
xapastepra sra. bunofapun, (14.36) Tenarnamanuer eyMMun Kanian
tonuaran Giaca, (22.34) HHAT e9HME XaM XYA4H wiysnafd ronu-
aaau. Uywowsw, (22.34) wuer eunmn (14.47) — (14.44) ra xipa
B>b %0a yuyH

g= e a, gin (VRE—D¥ 4 a,) +

A Ihg
e einleot TR Aoty YL (22.35)
TP ot e “Ep

b>k X0A YUVH
g =C;+ e{—nﬂ'iﬁfu -I-Cge"“ AMRL s

R 2
sin [ pf 48 — arctg —£— ), (22.36)
b=Fk xon yuyn
g= ﬁ'_”{':‘i‘l' Caf)l
] / 2bp
in | pt — arel 22.37)
73 r‘(kﬂ—p’)“+4¢"p'vsn|:.p e gﬁ'-—-ﬁ"') (

Teuraamanap OGuaan whopasanans. By TEHCNAMAJADOArH &y, &,
€y, C; yarapwac conaap GOWJdHFHY WADTAZDIAH AHNKAGHANI,
(22,35) — (22.37) Ttenraamanrapun xam G9-§ pa wypuaranu waOw
TEXAHA KMANW MyMEna. By TenriamaifipHiac Xap GHPH yuyH yMY-
MHA GVAPEN OXHPrd KYIIHIYBEUW cucTeMBHHEr MaxOypunfi Te6pa-
HRULASpHHE HPOoAAIALN, MALAYM BAKT ¥Tranunay welnp CHCTE-

a4

PDF created with pdfFactory Pro trial version www.pdffactory.com

dHHHT Xapakary YArorysum Kyy
EKDORANTH Guadd coanp OYAVEUR
wy MamGypufi Tefpansmaapuuir
; an wbopar 6Yar6 KoaMmimn As-
BaN Tavkpgageran san. MawGy-
Puil TefpaHMIUAAPHHHT XYCYCHAT-
AEPH,  YHHHT  AMOAHTYASCHHHHT
MAKCHMAS KHAMATRIPHHN AHHKJAW
66-§ 12 Gepuaramw yuym, yaap-
HH  KafRTAamaH  TAKPOP aMafimua.
T~ macaaa, Vaywaurn 2f,
orepanrs P GYaram Gup muucaw
cTepiens A  yunnarw ropu-
BOHTaa ¢ arpodwaa afaama oaa-
- AH  (22.3-pacM). By crepmens
Xyinw wynnaft 2 ysywameaard
Gup wuncaw CD crepkesra ta-
paaran; CD crepsens Yauumnr Ypracagarn £ mapuap ropaons
Taa (xu atpoduaa airama onaaw. A ma £ ny K1apap Gup mepru-
Kaana évann. AE=1! crepwennunr L yuwra Q= 2P ormpamk-
. farn wox ocwaraH. Hiukaaawmwnn xucolira O.Mai, MyBO3aHAT
g;n.;f[:ma AB CrepmerHuMr BEPTHKAA OHAGH XOCHA KWAAAMTAH @
i, WYHHKIIEK, MYBROZAHATHHHP T

GFanwn EHH};HBHCHH.‘ % i
Eynw, 3 Oypuakun yuyumaswras koopawwata xel oiaMms.
Pacuaa wypearnaranu xatn Axy [exapr KOODIMBATA CHCTeMACHs

HH YIKasamu3. P kyu g¥fAnaran L WyKTa opAWHATACHHH Y a
Kye gifuaran D wyxra opamaaTtacuun Y, Ouaan Oearmaacax,
CHCTCMA MOTEHIMAA SHEPrHACH

n-"P‘]l'J__Q'}'p

dopuysa Guaan anukasusan. CD Grp muncan crepmens Y¥pTack
Kjaraamac 69Arann yuyn Oy cTepmenn OFHD.IHK KVUura moc Kes
AYBUH NOTEHILHAA BHEpria hHoara temr. AEC yubyvpusk Tenr &n-
AW 3KAHHEH 3pTHOOPrA OJHG, ¥, BA ¥, HE YMYMJARLIraH KOOPILH-
HATA opxaan Wosas aismus:

y; = Alcosp = [ cos 29, Yo=AE+ EDcos(180° = 2¢) =
={— {cos 2.
Lynra kypa cHCTEMA NOTEHLHAA SHEPrHACH

O=—Flcosg — QI+ QI c0s 2p == — (Pros §+Q — Qeos29)L (1)
KipunHnaa €snaafm,
i

ManLayMKHE, CHCTEMEHENT MYBEOIAHET X0AATHAA g-u G am-
wH kepak. (1) nas ¢ Gy¥fuua xycycuh xocuan AHCoOaaRMuHa:

ot

i (Psing —2Q sin29)1. (2)

22. d-pacu,
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Q=2P skawanraun xucobre oanb, oxHpri wdoadHH HOACE Tewr-
ARIITHPAMHS;

Pl(ging — Bsin g -cosp) =0,

B H
45 i sing(l — Bros g) = (. (3)

¢ v=0 6faranm yuyr (3) as sing + 0. BunoBapun,
1 —8cosg =0 8kn :ﬂsapm-;-.

Llynnali kuaud, ¢ = ﬁ—arccm—;— na cacTema Mysolaxataa 6F-

AANLH.
CucTena MyBORAHATHHHEI YCTYBOPJHTHEH TEKIWIHPRW YuVE ()
AmE Ana Oup mapra ¢ GVfAkua Xocnaa xucoGaafsus:

%—Pi{msq—S:mﬂ-ep}. (4)

(4) umur !—T{cusﬁ—%l aa wmycOar €xn smanduh GYanumeHuM
aunKaaiiMns. cos2p=2cos’e — 1 G¥arann yays (4) aan:

&*]I = — — o=t —1-- - ql
El)r_ﬁ—Pchﬁq:, 8(2 cos? g, — 1)) Pl[s 8 2“+a)

EEH
[ﬂ%} _?Fi >0
T~

Keans unxann. Hemak, p=¢; 08 NOTENLHAA SHEQrHA MWHHMY M
ora B8 CHCTEME MYBO3AHATH YCTYBOPIHP.

71-macana. @yuiaNerTASD, MAITHHA KUCMAZPH BE XOK&30Mdp-
meAr TefpanuiuAdd Bswmiaa k{aaaanaanuras efirep snGporpa-
duna P orupankaarn MARTHHRHE ORKWPAWTH € Gyarasm cnupaas
npyxeHa BepTHKaara « Gypuak ocThaa
yuraab typaas (22.4- pacMm); MaATHAKHEAD
O afaaevwr fKera EMCOATAH MHEDUMA
MOMEHTH /, MEATHHK OFMPAWK MAPKa3H
Gunan afaaunm KU opacuaarn macoda
C =3 ra 1eur, BuGporpag spkun Tetpa-
HUMAZPHHHHT JABDH AHHEABHCHH.

Egnm, ¥YMyMASwras KOOpAMHATA YUYH
MAATHUKHEIT MYBOIAHAT KOMATHAAH YETTH
UKl RN KPpeaTyBus ¢ Gypuokin onaMus.

Cucremara MBITHHK OFHpIMK  kysn P
Xamgd cnupantt APYHHHA - X0CHA KHAraH
¥ #  peaktus momeHT M nmH nGopar noTeH-
WKAA Kydaap Tawcup ataan, Cucrewananr
Gy uxyuasp Ttypanam xocHa  Gyarés

ﬂ.i-p&:u.
oob
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MOTEHLWAN SHeprHAAapHHd Moc pasnmaa 1T, pa IO, Buaax Gears-
pARANK.

. MasTHuk wMyBosaHaT XoJaTuadH o OYpYaKka Gy pHArasaaru
OFHDAUK KYYHHUHET NOTEHUHAX SHEPrUACHIE XHCOGAEAMHE:

I, = Ps(cos e — c0s (g + 2) = Ps|cos2(]l — cos p)+ sine - sin z].

MAATHEKHUNT KHYHK TelpaanmnLg Hiﬂfﬂ?, o8 § = 1 —;—" ned

oanm smymicin, Wynra k§pa
I, = Px(%:l:usn-i-? : sinn),

- Uy wu xncofirawaa npyxauauusr nactkd yun Oy BEDTHEAN
YCTHIE TYWHIUH YYYVH NPYWHHAHH AAAEHTHPHW Kepak GVaran
Oypuakiu a, Guash GEArHAAfAMES; By X044a nNpywHUHETS €7, MO-
MEHT K{RHW WepaK. Arap ManTHHK BEPTHKAANAH =+ ¢ GypuaKka
Bypuaran 69aca, =, Gypuax =+ ¢ ra kamsfinG, NpyEHEEEHUNT pe-
AKTHB MOMEHTH ¢(7, —a—¢) ra Tenr. Ulynra xipa

'ﬂ,—én‘:nﬁ— z—g)h

- Hathxaa cucTema mOTEHUHBA SHEPPMACH yuyn Kyiwzern wona
Rocka Gyaann:

I —Psl;ims-:—i-ifslna)-]-—;n:{u,,—u—:p}*

&in
n -Ps['% tosa 4 osin ﬂ} e 1 g (2, —a)*—

— ofa,— @)y + 5 ce. m
CHCTEMAHRHT MYBO3AHAT X0J8THAL (g[) =0 Gfanwunn suTH-
- Gopra oaud, (1) u |:+=:u:.,r.':a.'1mu-n-||_:uar.n-|a.Ir"a
"% = P.3(gcosa 4 sin @) — ¢z, —a) + c¥;
il
(&? ¢-n=PSEIn g—&fa, — 1),
_LLI;rmiHr yuys (1) gyfunarnua &snaamn:
1
_ = (Pscosa + )y’ + < (o, — o) (2
Buan JlarpaumnEEr HKKHHTH TYp TENTAAMACHHK TY3aMHS:
: d a1y _dT _
3 .ﬁ(ﬁ) 5~ e (3)
a7


http://www.pdffactory.com

Masayues, NOTEHUHAA KYYAAPTA MOC  KEAYDHd YMYMAdwrau
EYH Qn_-—'%! popuyan Onagd asmyasHany, BunoGapr,

0, =— i_“? = —(Fscosa -+ o). (4)

Maatupx xfaraamac ¥ arpodiins aidnsanma xapaxéras OFarauu
YYYH YHHHT KHHETHK BHepruack Kyfunarnga xacoGaananus

L o=k g
r im 2."?.

Byrnan xoCHAaaap 0a3uua:

Moo, Ly, 4 ‘*—,’"}-—IE. (5)
i o W\ o

{4) Ba (D) mm (3) ra K¥auns;
lp=— (Pscosa+c)- 9.

Byuna
Feeose 4 —

I
Oearnaaul KWpHTHACA, TeRrAama
v+ Eo=10 (6)
K¥punHwHa ogaaw. (6) sca spkns vTelpanma xapaxar guddepen-
uEa TeHraauvacuHe pgonanss, yauur T oTelpauuin o8spH
T
&

Qopuyaagad apnxaaraan,. yniad xuant,

J -
T=2n Prcoem + &
{7) ndogaza e =0, 2= % ae6 oan0, TOPM3ONTAR BAa BEPTHKAA

TeOpAHHILAGP AADPAADHHE AHHEAZM
MYMEHH,

T2- macana. Maccach m, yayuaus
ri { Gfaraw Gup mmucan OA crep-
MEHB HYKTAnR KyarFaamac wap-
wup Guagn Gupuktwpmaras  (22.5-
pacum). Crepsmennnnr & nygracura
GHp TOMOLIAH ¢ OHKHPAHRIATH NPy~
WHHE, HKKMAGH TomMonsan [ fewn-
jep ifinaras GfanG, aemndep op-
HaJH TEECHP STYBYH KAPLIHAHK KY4H

Bwm— T, ra Temr (§=—consl) nra

&
OB = o

Crepmesnsnr Bseprikan

24.5-pacu.
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X Apy®ula Aedopuanusaakmaray  pes  Kapa6, npy-
HUHL GHKADANTHIHET KBHAZN KHAMATHAA CTePIEHNNHT DEpPTHEEA

Eunur. Crepmenuuur gepinkaiias orsm Gypuaru § BW yMyM-
ABran KoopaWHaTa aef osamu3. Crepiens NoTeHLMAN kYWAap

=ME — OFHPAHK kKYur B3 F=ox — 303cTHRAHE Ky4H) xamaa
RADIWIHAME KYYN TARCHPHOA XEPAKAT.IAHALH. BunoGapre, (22.20)
K¥puenwaary Jlarpau® TemraaMacuis Tyaum KepaK.
 CHcremanunr oPHPAMK KyuW Ba 340CTHKANK Kyun Tyiaian xo-
CHA OVAr8N NOTeHUMAd 3Hep WANIPHEN MOC paanimAa 11, pa I,
Graan Gegrmnafivus. ¥ xonaa

Iy == g - 7;-»:05 7, ]I,-gg"z:

6¥au6, Gynparm npysnna aedopMannach A KYAHAATHYA XucoGaas
Banu:

b= Oﬂslnyn-;:-:iuqr.

Crepmennnar kuaHK TEGPANMWN FPrannaraHuian cosg == 1 —E,
Eill =7 ned aaunxca,

N, 4 1T, e 2 —1’) L
=T (12} Ty (1)
®ocua GYVaanu.
(1) nan @ gﬁnuua xa;:u.ua x;fmﬁ.qnnmra:

il _ _ mgi g el —vmg

e 9 ?-’rg e [z, ()
By nposaun nmoara TERFJAWTUPHG, ¢ =) g8 CTepHeHs MYRO3a-
HaToa OYamwMad kVpauus. Mysosawatumsr YETYHOPARK WAPTH

(ﬂll =0 han Poliparanannz
gt vmp

¢l 2ol —Omg n

iy 18
Wynenr yaye 2el—9mg >0 TEHrCHIAHKHN KAHOATAAHTHpPYBUH
.:.—.51 A3 CTepMENHWH! MYBO3IAHATH YCTYROp Gyaanw, Bymaan ¢, >
}—-—;_*’ KeAnG YHKEAH,

Inan JIEPPEHKHHED MKKRHUM TYD TEHFAAMACHHN TYImml Mak-
Camuas CHCTEM3 KHHETHE SHeprHsicHHH B KapUHAHK Kyuaapn
Tydaian xocna 6Faysds Psaefl diysERunscHns aungIAMra yTasus.

Crepwens gifspaanac ¥y atpodeaa afaanMa XapaxaT KHATEHH
YU¥H YHHHT KHHETHK 3HepPruicH KyAnAardug Tonwaa u:

S L
it lir Vi ol
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Bvena a="C Gearmaaw xu HTCAK, OKHPrH TENTAMKHH HYAnga-
v 2 P

riga Szamua: !
T éar'.
(22.26) nan dofzananns, Paaei dyeruaacnil aHKaafimHa:

o brehn b [t

Bynaa p= %—1 GeArnaam KRpHrCcax, Kydunmarnra sra OFaasmus:

] -
D= —po?,
o ¥
Haruwana (22.20) k¥punpwnari Jlacpamx Husr MEKHHYH TYp
TeHrAAMACH KYAMAArHTa HHOAARAHALH:

del— i3

1%
Byuna i = b, Ed—:;:—mﬁ- o L= & Gearwrsulaap KHPHTHG, (22.29)

wabu AHPPEDEHUAAN TENFIAMA XOCHA KWJAAMHS;
3+ 209 4 kg =0.

By aptphepennuan Tenrdama cyaysUH TedpadMa xapagaTeEM Hipo-
fanaud  ydywm k<% wapr Gamapuarmn wepax. Lly wapraan
thofnaaannt, § woabdronenrar TomAMMA:

- E-.f—ﬂ'mg
‘la{‘/ T8a ;

EKH
4 ALK L
g def — Smy
8 S g
o, % G
bynnas
$< ) =E g (3

keauld umgagw, [lyngafl wuaud (3) mapr Gawapuiaca, crepment
cynyBuH TeOpansa xapaxaraa Gfsaan.

400 -
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