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,,..,,-r.:.,. ·.:.i;l !"~.!~~.'.)1!•,·~c-~·· ;":f•.".' .. H C t'::· ,,,,"J'. ··,· •· . . .. :1 ._:·~'>) .•. ;J··, ,.•r 
Pacc~r~TpHBaeTCSI llOBOpOTHO-cpOI{YCIIpyromag CHCT0Ma, KOTOpag MomeT efi.ITb. rtpHM8HeHa 

•-!. "f'(H . · .. :_.'':)~1.~·:~1-~t':.•·.-.. , _.•·~ .: ,·.···:L·;,() · :·.· 1.n·.~ · .. : :~•;:···:, _ . 1, .. . ...... _ ... . 

n mr anycrrn "!aCTHU a cnuxpotpa3oTpciH, a TllK>Ke ;:urn npyrnx ueneii. Ha odHoBe noiiy,ieHHhlX 
,_ . .-r·-.~~".:lA<_T.'.," -~-:)~:: 1~: ·.:·,?,1(~'·; 1 .. ·. h•Y.:.• .. flJf'1'''··~--> ~.-·-.·.:·t ;.''.Sh'.'' ,· ; --~~-.··;_ . '• 'Yi' ·.-· .. ·. •"•" .·· .. (..,_ '•. -: .. ·. 

pe3y_JibT8TOJ3 npennomeHa cne~llaJibHllil CHCTeMa H paCC'IllTBH BilYCK qacnr·u B cnlixpocp·a30-

".~~'1i inll~ rn .. ;.:: :.;' ~.:'.'.'.'. ··;;:;:·;,B·B ~ ~- e H H ~ H. .• . -~. -··· 

'n,·. (i 'p . . ·.i ':.)'. •.• . .r· 

.·r. ) vlmKeKrtUSI ::~~cT'~~:-B c-~~xp-~cpa3;oi'p•;He 'np;;·cTaansteT co6oii ;a::>k·ayib ·u Tpyilnyio npo...; 
--:·;.(,'~ :Y:·•;:,,.,_•.·.•~i ~· ,.1·:':· .. 'f "., ·J.,. .t~::.-. .i./: ·.-,;,1:i, :, ,:, , ;;a .;•-r'_r· J!P\1t;•.,·•·, .,.,, :-

6neMy I OT npaBHnbHoro pewemrn KOTOJ)Olf 38BHCllT BCSI pa6oTa ycKopllTehg;' tlmr' 'i'c>ro, '!Tb'6ht 
1: :,'..: n ,:,~:::·; --:}./.I'~.-::· -1: :· .. ~:, r>~:.r.-.•. 

anycK H rrocnenyIOLUHll 3aXB8T B 
~iH .. ·U :.t'1 .. l ·:: +·::1: · '."".J. -:o -~~-L · •. . n~·~::··.;·;JJl'' .... ;:·:t ;-J-.: • : ... . .;~ ·- • . q;•,:r'".'"~? ''·'.\(JP,z,· ,;.r ... ~-'"' .\ 
HO, napaMeTpbl ny'IK8 Ha axone _B YCKOpHTeJib L(OJI)KHbI y..a.oaneTBOpSITb HeKOTOp:6iM: . mecTKHM 

;;:6,~B;~~~'~ B '~;l~O~ ~!~~~: ,;~~~~~~~b~~v,pa3~~p6a H :y;.·;.~~~dt-o ,.;pa1:i5poca:; Tak~"'if'.' cfait5t.po¢aso;.. !'.';'I 
a pa3Mep ~ 5-7 CM;.,:, 

T/~i~:e ,OvfH_~ ;{~JI/O~~g .. ,~J~~~~~H:,~C,T·~- Jl0ll)I{H8 ObITb He 60JibU1e .!. _15', 
cM.HanpHMep L!:: .I -~ ·· ' · ·· · · · ' -- ·- · · ,,,: ··, 

:;):_. :·· "l ·'t: .. . C '' ... _, ..:, _,. (' 1-t-{}:., 1''" Y/.: 

BhIXOJlHLUIHi H3 ycKopHTenst - :irnmeKTOpa ny•wK MO)KeT B npHHrtHne ynoaneTBOpSITb TaKo-
:..·i;;:· .. _i_.,,.-,(.•,~:.t:1· .. i': .:.:t-! ,:;: .. -~~:,··-~,: . : .. ·. • .. • ::_. ·_,. __ ·. .... ·T~ . , .-·01~1·:)\r~·· .- . -s:; ... , •.1-,q-

r o po.ua TpeooBaHHSIM. 0.llHSKO IIOCKOJ1bKy OT YCKOpHTeng - HH}KeKTOpa .llO OCHOBHOrO yCKOpli-
.:,:,,:! .d.-J. i: ! .~, -~ ~· ... ,: .. • -~·::.u i.!~.~·'. ::;· ,..,. \~~- . , :,:- >l. '11.' ·'l_H;.,·. 

:remt HMeeTcst, Ka.K npammo, 3Ha'1HTenbHOe paCCTOSlHHe H Heo6XOJlHM llOBOpOT nyqKa Ha onpe-
. ;!'_"Ir. ~4'-.::·. ·:;·. :,· --:' \;. ~ ~ . . ':.· , ·.·{ .• .,.,.~·-·. . --,~. • '. ·, ·•,·. .. _.... . .• , .. , .·.~··· ... ,1·,,. 

n ene11ub1ii yron, To napaMeTphI ny'lKa tipn anycKE!' MoryT cymecT'BeHHO tt:3MeHHThCst · a !: ·0 

/' }· ·1:11 ;~._.,. ·,·r·. -~~ -'.:'''•;:,;•.)t"1·;. > ··;.•· ·; ,. ·.~!: '. ·-·-~. ··.:':.·. ;_-{ . --~·f ,., • ,.· .. -.,:· .r ·: .- ~- ,~.-.... '.·,, • . •. , 

xy .l.lll1YIO CTOpOHY. n 03TOMY nnst Toro, 'lTOOhi ·nepeBecTH cpa30Bbiil: o6ieM; cooT'1feTCTByromn'fi 

u;~;~~' r B~~;o;~mii~i:,~~ nnmeKTOpa,a cpa30Bblil: 061,e~ ny>-1Ka, aaxBaTbia~e·Mot'o ~;: yCKOpHT811b• 

a ~~1 ~~,~~J:'\~~~6'.xo~~¥~) · ~~~K·i~opa~' npoMemyT·o~-Ha~£ n'oHHo-orifirtiec~;~~ d~c-r·~Ji~ 
"'·/'"T·).·:t \·_. • .. :._'j' :.,:":,_, • (_~ .'' \ .. , ·•y, ~:~:· ':)'~•;/-'.,."' ./\: • •l :' . 

r, ,, :)·: , ,HJmpa~,11,~Tb, .J,ll<;:~~UbI . ~4,.~oHe:-I~P,M-l'qacr~~ : 1myc1rnou cncTeMh~,fV!~T- ~~1~0,z:x~ nx
1 

Ha 

aanaHHyIO op6HTY B ycrcopHTene uenecoo6pa3HO. C n_OMOLUblO IlOBOROTHqro unmIH.llPH'l8CKOf'O 
.,': I J •• ··.,;-:, \:J!>iC•½'.i'!)fli~ ·:: ; . ✓) :· 

KOHJleI-IcaTopa - HHcplleKTopa. TToaopoT nyqKa nepen STHM, ·ecnu OH neo6XO.llHM, B 38BHCH-
•-.,e,; :•.· -:_,. :-: !·11'.L·: ::• .. ,.·:n,;·,:·: .. : ::::: ·;HJ!-:_:·· ... ,-·~-- .- ·.:'_; ·. -~-, . . ·:. .;.:~: ... 1r~ ·::. ·1, ... "'l:,_~-~Jil · .. ~ :::· . 

MOCTH OT reoMeTpHH ycTaHOBKH MO)I{eT ocymecTBJISITbC5I nn6o TO)Ke IlO.ll nenc1'BHeM snSKTpH-

q e·~~; ~:~,~~'~'~,' ~H6~- y~,'J~'~yqa~
1 

5\,11:worl yrria noa~poT~) C. ~OM~1Uhl0''1.:flii~HIJ1'Hor:o !tibnn 
jc'~~~-I~,~~i~~~~-·ceKT;~·IJ),;~ ";;~rHHTa.:'h e>cihenmfll c~yii~H HMeeT ·\,1e6T6"a1'diinipo¢a30Tp'6i1e 

OH HM, r;'e· :-~~~·~·bl~ ;;~~- ;~OB~~bTa ~;~i;~,;·n6~~~H cociariJISITb 90°, ~TO \~inaa'no '{c red~ieli--,:. 
'';'·:,\n,:nt .. · ,(' -r~:>~:;:.••':H'"~•·:,: . :.::,H,JE/·.~ ,:_•. t--1!.•' 1 't. -St~-:· .: .•:~\\_)''' _: 1if'T' )C' :, , ·,J•>·;_ • .• ,,,•i ·. ,-.,.,, ... ' : • . •'T ··-~· 

p Hefi stpMa. MarHHTa ocaoauoro ycKopnTenst 1:· c pnnoM i(pyrux nprPmii~ B'Bilny cneuuqit1"l'e--·' 

-d~~x ;~:~6o~~~l~ ~;fn;~~
1
~e;·~~r:~ ~}~1c~' iip~,,~nycKe b·eKTopH,hIH MJ};un-i- _';ii't:m>K~'.n · 11MeTh · no 

1 .U:' ·· ·1 ,:: /~:i:·,,;_- , -~H"'.~t Y:\ ·~:':)Pi':"c·T·';~:lH(:· ·.;.f\'··1 :..-: .... ,::::, . 

B03M0)KHOCTH 00llbll1e noneSHblX CTeneaett CB060,UbI, 
'_Ti • ·:,l.'\ ,, 

-·. F Jl .ll{lP,Hfl~,-.p~_('.>,o,r:e --~P~-HfIP* e,~~dl~" Ptlc;c.•1~7ana . cqe!tH~m,;a,a~ ~,9eopo.TI\?.7t'.~-1:C?CHJ?Y~?D~1,\~ 

C:ffP'h_8M8/;C?,,Z:p1H¥. H~ .. 1.,'i>i~f!<;lPif.1?~~---~n;~w~,¥TO.~,,,~~'f~?.?' ,,y,Bnste~p~ ceK-X:OP.~f.I,~, .M,arHH'.J;, C -~?bI'IlI?,~ 

"rpanaeuTHOH.8 
1 a T8K)K8 "KpaeBOH 8 q:JOKYCHpOBKOii, rrpI~'leM rrocne,z:xngg HMe_eT npHHUHllH81Ib-

. ' . ' i.~}' . • ;. ' . 

Hoe 3H8'leHHe, 

(:-·• , .. . . l1 



- 4 -

.Ueno .B TOM, 'ITO. 6ea npHHSITHSI cneuHanbHbIX Mep, aanpHMep, 6ea Hcnonb30B8HHn Kpae-. ' . . . . 

Bott ~o~yp~J?P~~~, nbaopOT- nytJKa B_ 0,0,lIHOlJHOM MarHHTe TOnbKO C "':rpait:ii:"eaTHOfi~ cp0Kyc1r

~O~Koft co~~ono\m,o,~e;c~; '~~-~ouie• _roBO~H, llOSIBnemieM ~onon'HHTem,aott 
1

yrnoaott pacx~,z:tHMOCTH 

II paa~~~~~~~M- sToro n-y~_ia·: 
0

06ycn6riiremihIMi{sHepreTH1l8CKHM p~J5·tocoM ".laCTHU, BhlXO

i:tsuuax H3 :irn>KeKTOpa:, a)rkK:me T8M,_ ti:TO nonepe11aoe CEl118HH8 IIY11Ka HM88'1' KOH8'1Hbie paa-

MepbI. TaxHM oopasoM, cry~~-OK ti:SCTHU Ha BX0,0,0 B BSKYYMHyIO KS1',iepy MO:>KeT OKa3aTbcn paa-

M aaaHHhIM. a. ropuacrnran1>Hoi1 H aepTnKan~aoil nnocKocTHX KaK n'o yrmiM, •TaK u no· paaMepaM 
• ~ ! " t . ;,. . : •. • 

. nonepe"tlHO~O ce-qea_un. TipaB,o,a, CT8Il8Hb pa3MbIBaHHn ny11Ka MO>K8T OblTb H He 0'18Hh' 6on&-
' ' • ·., : '._' •• •. > ·.- ·,:' •• ~ • • • •• • • ;: (; ' • •• • ., • • • • •• • ' ' • 

. W oft_, . '1TO. 3-,aBHCHT, ·ecT8CTB8HHO, OT yrn:a IIOBOpOTa, IIOKaaaTensi cna.a;a MarHHTHOro nomi: H 

,,H811~~&~-~IX :II~paM~TpOB' ny11Ka. Tipe,o,'no>KeHHB~- CHCT.eMa' H8 TO~hKO noaopa"tlHBaeT ny110K, HO 
,,·.,,·'; ,. , ·. ' .. · . ' . . 

TaK)K8-.~'·~~C~8TO~H~i1-•cTeII~HH cpOKyCHpye'r ero n_o o60HM HanpaBn8HHSIM H ,o,aeT Manyro . .ttH~-
. . . . 

nepciuo •. ·• 

· B ocymecTaneHHOM aapHaHTe ri:mexuuoaaoi!: CHCT8Mhl ·cHHxpocpa30Tpoaa OJ,1.HJ,1 npoTOHhI 

__ p, aHepraeA 8 Ma1h) Bhlxo.o.simHe· Ha· naHei!:aoro ycxopuTemi, npoxo,o,siT cHa'lana psi,o, rocTHpo-
~ .:'1.f, • ., I ' \, 1 • , • • • •• , ' ~. 

BO'IHbIX H cpoKycHpyIOI.UHX ycTpOi1CTB /,o,:eoil:HOU, Mara·HTHbii!: KOppeKTop, IOCTHpOB011HbI8 KOH-
,) . . . . ' 

.z:t8HC8TOpbi, CHnI:,HOq:>OKydHpyIOIUH8 KBa,o,pynonbHbI8 nHH3bI/, £l aaTeM nona,o,aIOT B 0CHOBHbI8 
. . ' ' '. 'ij) ,· ' . • . . . 

aneM8HThl CHCT8Mbf BBO,o,a: llOBOpOTltO-cpo,KycHpyromHfi Ml:lI'HHT 
• , C, · , f, 

c ;..~pa~aott;.;· 11' ... ~~~~·H~~T~oil"' 
.. ;:.·. ·. _,, .. ,• . . . 

q:>OKYClfl>llBKOft, H 111tmrn,o,pH"!ecKHi!: KOHAeHcaTop~ B MarauTe ocymecTansieTcn noaopoT nyttKa 

~8~'.l'H_~: ,.e:a 7_6° ~():. ~Y,~9 pa.o.Hy~~ 'lo'= 100 CM, a ~ KOH,0,8HC~Tope/ pa,o,Kyc Kpl!Bll3H:bI KOTO-
• .' . '"'·"• ; • ~ . . {,•~ . . • • ' •. . ' i '. • 0 : \ /'. ' '.,. . 

. poro ~" - 18 Mt ':18CTH1lbl_ ,o,·o.aopa':IHBSIOTCS[ eme aa 15 • M ar.HHT CKOHCTpyHpoaaH. TaK, 

-~TO JIOKS:!taTen~ nonH · n, · 11,'TaK. HaahlBaeMhie~. "'Kp~~a1,1e yr~h~,;: ff? 1: /cM.HE>Ke/ MoryT 

M 8HS?ThCSI'._' B WHpOKlix npe,o, enax, 'ITO n.03BOnHeT ocymecTBnSl'.Thj'1asnH'IHbUi; BapHaHThl Bnycxa 

JI_. ~-g~~~~~~. H~CTp6~Ky 'cHCT8MhI Ha ~nTKyM. ;,;-.,. .. \;:,:-,, 

J~!.~;;, ·1~-~'l';;:_~~ paCCMaTpHB88'fCSI B .,0,8HHOfi p:ooTe, MO:>KHO. ~;~PMYnHpOBaTb B cn~;yro-
• .. . ' ·. . • ., . : . .. ~:.... . 'f ,..._. ; .. ; .. ;. • , .. 

.IU9M Blil.z:t9.,J3 H8KOTopoA nnocKOCTH 38,0,SHbl' CBOfiCTBa 118CTHU, a HM8HHO, pacnpeneneaHe nnoT-
• \ ~. -[ .•.-. • \ • • • • . '• • ' I ! : ' 1 ' , : ; •• • , . ·,•t •. ·, , • 

: HOCTH hx<? ~ro nonepe11a0My ce11eHR10, y~noaofi pa~6poc I\ ~~J?T:t~anh~o:li ·H,.ropHa·oaTa~&Hofl: 

.nnoCKOCTSU~, a TSK'>K8 aHepreTH118CKHii paaopoc IJSCTHII .B a~~·~- ny'IK8. TionO>K8HH8 no OT-
: : . • ' ,· ! • 

·HoweH;t(IO K KH>K8KTopy aToA -· nnocxoc;rn, Ko-ropyro. ea3on_eM ... HatJan~uoAt ,mioct<ocT1>10, Mo~e'l' . 
) t • • • . - . . . ' • ,~.-. 'j 

B '1,15ilpaTbCS? ·a~ _coo'cspa>K8H~i"ly.o.o6cTBa, a reoM8Tpuqecirn'e xapaK:""P,KCTHKI~ nyti:I{~ MoryT_ M8-
. , , . . . t .• \!. ·. :; ',.': 1,1 •. , . ..,••• .•, :-/,.• •• 

H SlTbCSI B WHpOKHX npe,o,enax· C llOMOlllbIO M8I"HHTHbIX HnH aneKTpH118CKHX nHH3._ TiytJtjf( .'1£aCTHI1, 
·... • •. ,:. ,: ' -·t·"···, •. 

a bIXO,o,HIUHA. Ka "'ua11an&H~i1"' nnocKOCTH, Heo6xo.o.HMO noaepayTh Ha H~K0Top1,1fi yron H ,;xepe-
i '," ''i. • • • : ! i. .. • ·. ·. : . . . ' .. ••" .. . • ., l . ··, . .. 

.. B8CTK ,5, "'KOHEHIHYIO' nnoCKOCTb; COOTBe'l'CTByromyro BXo,o,y'If'K.aMepy CH!txpocpaaoTpOHa, npH-
• l \ , . ' • . ·. ; ,· ,. , •: \ •' , , , 

q:e!.¼:, 8TO iy>K~O ci:r;enaTb Ta~. _1JT06'1,i ""xapl:IKT8l)HCTHKH ny~Ka yi:t"oahat'sopsui:a: >yKaaaH~~IM '1J'i>1we 

T pe60BSHHS?M~ 
,--r~·: . . ~ 1:: 

§ 2. 06r.une onTriecKHe caoffcTaa noBopoTao,..cpoKycHpyror.uett cHcTeMhI 

By ,o,eM· 'paccMaTpHBSTh cnyti:ait~ Kor,o,a JibBopOTHo-cpoky~Hpyromasr cHcTeMa H MeeT ~nd'c

·xocT~ cHMMeTpHiI. · 05oaHa"!HM "!epea )( H Z paccTonHHsi: no HOpManH oT nnocKofi KpHBoil · 

/_X - B nnocitocTH KpHBOfi, Z - nepneH,O,HKynsi:pHO STofi nnocKOCTH/, no .KOTopofi. "i8pe3 . . 

_·1.,-x .. 



,•, ,';1 :·,:.'':(; ~-:r ··•.:/ \·. . ;:, .! 

aamY:-i ·PMCT-~~Y _-.,qanm:eTcs,i P~~H,:P,a~,hHaSI.., ttac~~IIa ,~
1 

KH~;TM'lef~oU SHeprH_E:il. W'o / .. Yr:o·~ .. ~-';~~y 

T pa~,K.TOPF,C~ii ,.Zl8HHOH 'll\CT,.Hllbl H 'y'ica31).HHOii .neHTpaJibHOii_ TpaaKTOpHefi /~nTH'l·e~Kofi OCbIO/. B . 
• - • ,.,, . • ~·· • 

1 t .. ·. 1 .• - ... : 1 .i..::~. ~- ,J("\;'·· /·ir :.~i.,:-•..:_-~)t··; ·. : . ..;~f(> ;J~tJ:·, •'"):"f-, 

IllIOCKOCTH nocne)lH8H o6o3H8'1HM :x ' B nepneH)lHKynSipHOii nnocKOCTH ;.. s PacdMOTpeHHe 
. . ' . "1':"·} -;, ', -, ,,;. 

6y)leM B8CTH B JIHHeHHOM npM6nii)KeHHH, T8K 'ITO, ecnH t, .ll1IHH8 B.llOJib OilTH'leCKOii OCH, 

To -x = j; ·, ~ -: ~ ~ . ''. · ; ". PaccToSIHHe B.llOJih 6nTn·::iiecKoii ocn. o;· lia'la1IbHOil 

nnocKocTH .llO neaoro KpaSI ·nb.B?IJOTHo-<:poK,Y,CHpyrorueil CHCTeMb_I ooosnattHM 11epea S , a 

paccTOSIHHe OT npaaoro Kpas cucT~MbI •.llO KOHe'iHOii unocKOC'.J'H ,.- ~epea T / ny'I.OK cqwraeM ,, ... ,,. . . ' (. \ 

H-.ll'YIUHMr,cneaa .1rnnpaa,o/~. Il,qc1(Q,1IhKY, B0061Ue f'OBOpSl, c;:aoiicTBa HOHHO'.""'OilTH'lec'Koil CHCT9Mbl 
. . ,. ·--~- • . .. , ~ . -~.• ,. : .· . :, ' •., -!. . ' ·-•. :·: ,. I '" - ... "l':- I ,!<',fj.: ' . ' ' . ·r-- i •·) r·' 
n HanpaaneHHSlX X H .Z, · Psl,31IH~HJ;,r, TO _Y-.ftP6HO B ;--06IffE;~, '?~'J,,'iEt,~, ·pa:~JIH'ISTb .s x H $ . ,· 

a TaK)Ke·, Tx H yz. f1epeMeHHbre X .· , Z , X , 4 , a cooTae-rcTI~:}'IOIUei!: HaT.Janb~oii 
~·~·, ,. ·o .. :: 

IllIOCKOCTH o603HS1iHM HH)leKCOM S. , a .B KOHe"lHOii. nnoc_KOCTH - Hlt.lleKcOM T. i. 
.... ,- ·,} 

}) "• 

Ypaip~eHHSl, OilHCbIBBIOIU~e- Il,P.805,pa30B8HHe ny'iK? '{8CTH11 OT H8'181IhHOii Il1IOCKOCTH 
,.,, '"·:; •• .• !. '• • •. •., ' 

K KOHe'iH(?i!: B 1IHH8iiHOM npHQJIH>Kemrn HM8IOT 1 0'18BH.llH0 1 , cne.nyroru,Mii BHil! 

l.T = ~~ X. s -t- al< -+-a X 
~-. iz. X s ,a la/ 

ll 

X-r 
. l( 

X + ~a. X s 
. J( 

·W',' == a2, ..,.. a /!3 s . s 
·, 

I· 

•· 

{,Jr :::: as, J:s ..,. asz X .;, Q..H {Af,.' -la/ /2.1/ s s 
~.-1 r·. } • ) :·: 

i I 

a.~, z; s 
-~ 

l ~ = ..,. . a,2-. y T:.la' I r s ', 

ZT 
j! 

ks z z. s -==- a.2, -t-· a /6''/ . zz. 

rt ~-- :::· .:;,;_ ..:.:,; -; 1\:. ._,,, . ,,.' ..... ,·!rr ·-'.1"~ ·, r ... 
4 epea v:1· 3.lleCb o6o3H8'18HO OTHOCHTeJihllOe OTimoHemi:e KHH8TH'IeCKO~ sueprHH qa~TH.llb;: v .. r . ' 
OT''·~H-~~~H'iecKoii ·-~-~e~·;ii~·;•u,~H'ip~n6H6ii ~acTHUbI · 'vlo • TO eCTh tJ/:;::: w-;;.w~-:'·,q~: :,.,,:;Pno-

o, •, 
CKOJihKy'jii6aop6T nYtjia :o~yru~bTarlsi'e;csi' :B ITJIOCKOCTH CHMMeTpJrn ITOf!Sl;,•;'·_Ei( =; o,•··a•·"pac'ttfuO"-<J' 

TpeHHe aeiieTCSl B mrnefiHOM npu6mr)KeHHH, TO 'B H)leSJibHOM cnyirae ,._,z;..:..llBH>K8HH'e\iI~f a'a'Bit

c HT OT uY, H .llBH:>KOHHSI '18CTHU no X H no· 2 He CBSl38Hbl. 

I.I e.penHrneM ypaBHetrne 12,.-11. BB,8)l}I .ll.11.~, Kp8TKO,CTfJ 38UHCH B~Jlfl:'IHHbI . 'I: H ' 't' . KO-' . . ·--1., ... ' . ,.,,•,•,,· \ ",·;·• 
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n 011'0:>KHM llOK8 bf = 0 H paCCMOTpHM HeKOTOpbI9_ OllTY.'19CKUO xapeKTepMCTIIKH CHCT9MbI JllI'SI 

CnY'IS0B 1 Kori'{aii iJ,eTepMIIH8HTbI 
.►·._/ ,. . 

- .,, ., I.. l.n n. ~ 11 o;. 11, " ''"':"'fl ·•la. 
\ 't, \ . . \ : -=:- ·-~: 

. . fl) ===-I =!-= 0 1 • ,;; -~ J J) = .. -·-'ll= 0. 
cl:i,, ol:i.1, a1.,. au . /2.6/ 

HepaBeHCTBO /2.6/; .nBmleTCSI /orpaIIH"!0HHeM Ha CBOOO.llY BbIQOpa K08tpqiHUH0HTOB olij H Q.. i · • 
, H!.t(fq~.t~f.8~1-:-:,>(:"-··· ·H("•·• ~f,·1-.. .. ,•'•~··':<- .')•:• 1

~'.1' 1 .• :~ 

· . \·, Ecm1 npe.nlion<;>~l!Tb,· '-ITO B ll.'3"1/i'ilI'I:,Ul'.)il mrocKOCTn' llC'IMerueu HCTO'IHHK; TO p;cciom~ne -:oT 
-~-~-·_:) ... :..._. ___ ., ~,jy ·· ·•'i 

1 

• ..>i 'H·r·;_ J.~1d . !'· • , ·: . __ . ··--'~---'-~j:•;.~ __ 

np.aaoro K~~~ cfIO~OpOT •~9,➔o~c~~ffIB¥l?lf~.Ili ,,_.c:w:,?(f,9¥:l'?I 1P. 0 U3 o6p,fPK ~~mn ai-oro._j ll.f,~.~(11<~:~Ka r·.r:. 
' ' . . . 

onpe.llennTCfli,ltaK .Pe1D:e,1,rne3 ?,",Pa~~emrn .• ,;,~.}'t, ,_. :•·;:JI ,,,, .. 
. . -~ 

1-: 

rlff:"><.,:," /~.-- "j1 ~'\._ ·:.' . 

· }i ·.,; ·: r ·-•o..J;=~i, +ot.,, T~ +d.,i~- $ +cl,2. :5~ -:::O. r•·•?2.7 / 
··r· ; ·--; , ...... ,~·- ·:.J!.': 

·xt· . • · ;~:;., ·;· .. () •. · 
K_aK 6yaeT yKS38HO aan:r:,ure C.ilY'l8.li, Koraa rpamIUbI nonopOTHO-cpOKYCHpytomett 
cncT0MAI 11e nepµor:.z:oucyr.:g.pabI K onTH'!~crrnft. oc14, c_noaIITcg, a~odme roaopg, npn 
mmefiuoM paccMoTpemrn K ··ToMy, 1rnTopJS1il: ~3l:fecr. paccMaTpuaae-rcg. 

;' ,► \ ' . ..,: ,t .. ~ 
~ 't ,- -\ ·it . . ~.:• .. ~ 

I 
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_8TO COO~Irnruenne HMeeT npocTOH qJH3H•Ieclrnii, CMbICn H osuaqaeT, '<I'i'O 'IBCTllUbI, Bhllll8,lllUHe 

H3 o,unoil TO'IKlI C pa3Hb!MH yrnaMn, co6HpaIOTCB B 0,llHOf.l: TO'!Ke, TO ecTh C/ T onpe.uensteTcst 

T onhI{O qepes y.9' Ii . He saBIICHT OT ½' s • Ecnn ,.Hao6opoT, a IlJIOCKOCTli. T sa.uaHO nso6pa

}K 8Hite, TO ypaBH8HHe · /2.7 / onpe.uem1eT s - pacCTOSIHHe OT COOTB8TCTBYIOlU8!'0 llCTO'IHHKa 
T 

.ll O IlOBOJ)OTHo-cpoKycnpyromefi CHCTeMbl. yfa /2.7 / HllXOtlH.M 

Ts =- d.2, + J.:z.2, s 
d,,. + ci, ,2, $ 

ol1., ..-d.11 T 
c.i 1.2. _-t- ol ,z. T /2.8/ 

n 8Bhifi qJOKyC CHCT0MbI nony"tfaeTpst npH. T _,.. 00 : B cpopMyne ,un:R s T J H ·npaBplll cpoKyc -

npu S ~ oo B cpopMyn~ .um1 ~· • TaKHM oopasoM, 

T, 
00 - - . d. 2~ -J. ,a 

'J 
/2.fU 

0TM9THM, 'ITO npH T = Too KoscpqlH;~~~;' a;~ :::: 0 ,T.e. YT He_ 38BHCHT OT Vs 
napa_mreJ:ihHbte ny'IKH CBO,llSJTCSI B 0.llHY TO'IKY; a npH s :::: Seo K03cpqJHl1H8HT a,,:::: 0 
T_.e: -'fl; He 3SB~CHT 1 0T 'trs:. '18CT~Ubi' B.hlll!9~lilll0 H3 O.l:t:HOff TO'IKII llpH S:::: sl!,O , BhIXO,llSIT 

H3 npa:eoro KpaSI CHCT0MhI napanneJlhHblMH. 

a .. ,_ =O J.1 TaK,. B TO"iKe H306pa»c°eHHSI ... . , a :e cpoKycax-nu6o a,, =-0 /neBhifi 

qlOKyc/ 1 1m60 au::: 0 /npaBbiii ¢oKyC/. 

. . 
Mbt noKa:>KeM .uanbllle, ttTo B cuny nuHeii:nocTH ypaaH8HHii M ycno:en:ii /2.6/ nawa cuc-

T 0Ma Y.llOBJ1eTBOpsteT 36KOH8M reoMeTpH'l0CKOfi onTHKH, nocI{OJlhKY B HHX HCllOJ1h3YlOTCSI no

H f!'rHSI ,cpo~yCHbl~ -J\~CC'r,O~Hltj\, jf, \ 7r!-: i:f~ ) ,Ct!C'I~rhr~aeMeIX OT CBOHX. rnaBHbIX n~oc~ocTefi,~1:)9,ll~M . 
' ' ~ ! . . . . ' • - . 

::>TH nonsi:Tnst. npH ::>TOM 6y.ueM HcxoaHTb us nocTpoeunfi, n~KasaHHbIX Ha p11c.1: 

ny,i B, BhIXO.llSIIUHfi napa1111e1JbHO OJITH'leCKOfi OCH AA llpOXO,llHT1 ue npenOMJIS!S!Ch, JlO 

npa:eoii rnannofi nno·r~oc~~· a ~~T~~ .¥f~8T B __ gJ_QKyc -ft!, _, nyq C, ll.llYlllHl1 H3 nenoro cpoKyca, 

.uoxoauT, He npenoMmtstCb 1 ao ile:eo"ii rmrnnofi i:trrocKo·cTn, · a saTeM u.neT napannem.ao onTnqecKoil: 

ocH. ,PaccTOSJHHSJ ~eo 
7 

Too, f,, f; cna6meHbl Ha pncyHKe cTpenKa~H, KOTOphre ooosuaqaroT 
• I .1 (~ ~ . • • •• • • 

uanpa:eneanst OTciteTa paccTosrnufi: Sc0 , nanpnMep, oTc'IHTh~BaeTcst OT neaoro cpol:tyca a·o' ne-

:eoro Kpan mrn3ht, a , T.,., - OT npa:eoro Kpasi: ao npaaoro ¢01cyca • .CooTrieTcTnyromue paccTdsr

HliSI C'!HTae¥ noJIO)KHTenhHbIMH, ecnn CTpenKa ua'npaaneHa cne:ea nanpaao /T.e. no xo11.y nyqa/. 
. . 

H OTpHUBT . .eJibHblM, .ecJI.H ·cn.paBa Haneso. Ha pricyHI\'.e 1 llpllHSJTO B Ka'leCTBe npHMepa TOKOe 

pacnonom~irH~ toK.y-CQ.ij,, n rnaaur:,1x mto9Ko9~.~.:ii,: 'ITO- ace nenu'tmJiht S oo,.T cc:>, f,, f?.: ~?.n,o»m-

.• .' . ~ '\ ;", fJt ., 

• ·.:~ ,1;tell1:1n /2.2a/, /2,5//, 

CornacHo nocTpoemno naxoaHM, q-ro .n:nsi: nyqa B 
~-

.'-Is - l,/ I =-d. y., -;,;-- - - ~- 'r's ==O \' ,:i. "/cM. 
. . 

ypaB-

. 1 
f =---

2. cl,z 
/2.10/ 
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i,{~Ilon~yg ypaBHeaHe /2.12/ nm! re~:r-i~fpr-l'IeCirne nocTpoemin c TIOMOlllbIO Kap,z:umanb

H hIX Td~eK: cpoK;~-;B. :rnaniiixx To~e:~-: ysn~BhIX To•rn~{3}i~,,,ueTpyaao HaiiTn a ·~106or,.1: · ·c~rme 
··rL ; 1;:~n 5 .. ~ ·1 • •.J:-i "· ~~- ·c•·i1 .-·: J'l ,;;-.- • ·• , • · • •• _ 

UOJTO)KeHne H306pa>K8HH~, f1pH 9TOM H8Jl0 yqec'I'h CJie.llYIOII£·ee:' ecmt H300pa>Kemre HOJTytiaeT-

c1 ~- nJaa~~ 'ripaaci~o, \~pa'si°' jj~~~hI,. T~.· 6HO ·~e1bTBIITehbm), ecnii neaee 

v , .. ! ·-LI~ CH~-•~~p,'npea~~na;~-~oci·. 'iTO ·,.·al;~ fo . .-·;hpii 'ol.,2,. ='0 ,, .. rCMhicn'.TaKoro 
(1:;.~.(1.::::-•,··1,•i11,··,_.,1l~,; J .. · • • ~ .,::·."' ·1::· ... · -~:· .• · ,. · · 

TIOJHITHst K8K. cpoKyc TepSieTCSl t 'iTO :CneayeT H3 Bbipamemdi. /2.9/; /2.10/, /Z;tt0/;!tt1'pii 9TOM 
. '' .. ---~- - "f"'·, ;~I-.!, •~)!}·.'.f , : . . ' ' ' . ·-:.:-,-· ' ·. .. . ••. ,: # •·: .,.i ___ . ' . , -.~·;-:· .. : ... .. ·/ T•. 

/ CM •. /2.2/ H _,12.5/ / napannem,HhIH ny'iOK nocne npOXO>K.ll8HIISl. cuc'reMbl OCTa'e'rCSI- ··, ..... 
- . --·• .r·r, . . •~. ·- . ., ... •:J .; • • • . :, I . 

'"nap~nnenbHh;~ •· \ o.d'na1rn; ecnn 'laCTHUbI Bhiilln'II HS oa11ofi !I'Q'<IKII .• -ro ·· OHM nocite 'nirntrn, 

";op6X:Ue ~-o~~p-~,-- co6~p~10Tc°'k B o·Ji~y 
0

TO'lKY
0

• /xoTSI H3o6'pa)l{~HI£e· MO)KeT Obl~b MHiIK-1'."hIM/. 
', \ . : ~--: . :., r· • . ' : . . r f • • •• ' • ; - • 

l.-' ·, 

il py:rHMH C1IOB.1:H.iµ, np·H d. t:i. -:::,0 UOHSITHe ll30Dpa)K emrn 110-rtJje~HeMy' HM~eT CM°i,ICJl,· npH 

a'TOM- Bblp8:)K8HHSI !)inn .. -:5.;. '\1 I Ts-'. nonyqaleiTCf! 6onee· npOC:TbIMH:· ;,:, .i 

.ft.}: ,'i .-~1. ~ •.\ ;,.{: ,!J-• •. 

j· Ts ::: ~, J~; (d 21 -k/f"'a.2 ,$),r,$r: -==;Hj22 (r;(.~,,,+_
1
°!)" {) ... /2.13/ 

: '.1 .1,.:: .. 

Hawa .a:enb COC:TOHT B TOM,;., 'lT06bI caenaT1;-
. . ,· . 

no B03MOJKHO_CTH MOHbillHMH B9Jlll'iHHhl 
.-P")<)_.J:~I £!. ~ . . , .• " ~ 

• B npHHUltne an~ KS)K.llOro KOHKpeTHoro 
. . . 

Tif n.pH aaaanHOM '!Hcne H93flBHc:'HMhlX 

CJIY'i?ff npH 38".llaIIHbIX 3Ha'l~HHHX Y S , 
'• -~ :, $.c ~:i.) •,. :~ "\ 

napaMeTpoa noaopoTHo-cpoKycupyromeit 
. . . . \ ,. ' ' . ".:.: .. 

CHCT9Mbl .· nser.z:xa MO>KHO HaiiTH ycnomrn_. npH· KOTOpbIX'- Mbl r.ibnytilfM ll8H1IY"'lillUir'pE!3Yl:1hT8T 

B CMhICne nocTaBneHHbIX BbII.lle· Tpe6oBaHHii:, OaHaKo, Ka:K np.c9mmo, H8XO:lli:.ll6HH~ 9THX ycnoBHit 

c·onpnmeuo C :rpOM03.llKRMH, XOTSI lI aecJIO}l{IlbJMH ,pac"tleT~MH •. B TO }K~' BpeMg .lllISI npaKTH-. 

'i9CKHX uene:fi 06hl'iHO .llOCT8TO'iHO BhI6paTb O.llIIH l-~3 ne6Kon:•KHX Kpail:mrx BapnanToB. _KOI'.ll8 
I 

Te IInu HHhie KoacpcpHUH0HTbI B ypaBH0HHII /2.2/ paB!!hI -~ymo, npu 9TOM cneayeT yqecTb, 

q TO 'i9M 60JlbW0 H638BHC1tMhIX nap8M8TpOB UMeeTCSI Y HOBOpOTHo-q)OKyCHp.YlOllleii CHCT9MbI~ '-reM, 

BP o6me :roaopn, 6onblll89 K_onnqecTBO KOacp<:pHUH8HTOB B 9TOM ypasnemrn Y.ll8CTCSI cnecTH K 

HY?IIO~riEcp:11, ~mf, ~,~AO Cli~:-?9P ·cqnTamr,, l:eT~P~VtaHT /~.6/ OT_il~;eH OT! Hrnn, 'fO npII~eHlI

T~1IbHO,. l{ Ko~¢q:m:~H8HT.flM, ~OOTB8TCTBY101,If.~M_ 07~~~?TBHIO 9H~pI'eTH'!~~KOI'O pa~6po~a, MO>KHO, 
,, 

_cne,n;p~aTen~ao, I]t19n~,"1;~1.::1>, c.~~.au: 
.-::··. 

l / Hymo paBHij9TCSI nu6o a21, nu6o a,2 ~ mt6o o6a BMeCT.e. 

al a:u= o. ·He :rqmKCHpyg ecme :napaMeTpOB .1noBopOTHO;,,.qJOKYCHpy.1omeii CHCT8Mhl, MbI 

~J,1611.p~eM 1:~,cy-10 ,,C,Bst_91. -~ . u T ,·f 'IT06!-'1 a ~O'i!f,G: T iHaX?.an,noch uao6p~>KeHne HCTO'IHHKa, 

llOM81.ll0HHb:r'o Ha paCC1'8,SlHJ\lJ'., s OT ne~OI'O Kp~S'I 'no~opoT-~!o-~,OKYC~;pyio~etJ" C:HCTe~bI, JJ.nsi 
' ;. ·. ' ... • ..., : ·. ;_1}\ • "•"") ·:-:> ,-:, .. ;~- .' • . . ~ :: 

9T_OI'O cnyqag cnpa:ee_iurnna TeopeMa, KOTOpaSI I!'3B9CTH8 B OHTHK8 :f~~J1:~\~iB:8HlleM _;•eo~8MbI 

narpaH>Ka-rem~MI'01IbU8j 

.; 
·( 

/ 2.14/ 
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3~lec:l>'.4 ;lfs)'H'll 'Ws~M~KCHMan,b~hre ~rnoa1,1e pac_TB0IH,I ~~q:rHu_ C00T~rTC'.;I-3~HH0 B ,}fCT0'IHIIKe 

f•u H~o6pa~elmH, Ys :n Yrs. -: K;aK, o6bPrno, ,-oTKnoHeHH~ -OT o;nTH'l~,c~p~ o~~ -~<::T_p~HHK,f J{ H3o-

6'pa)Kettus. flp~:ms_aedeHHe Y.,(i?, .'41) H83b!B8IOT HH~I"',ll8 )l'aICcenTaHco~;~,r!fl' ,99pTHqweHH~ /~.;~4/

~~·aK0H0M -~?_eo~p~30BaHHR ~i,cc~~Taaca •. /2~,14/ H~TBY.llH?_ no~y'IH1:h: na;; ./~.2~ : .. 11]'.>H,_ q,_~, ~ q 
·'/' #, 1=':Q.··rtt> caenaHHOMY· a~1w~,npeane>no~em1ro/,. -1, .. '·n. . , · 1.. '. .. · , ., .. , 

•, < '_ ' • ' ~ ' 1' , .• ' • ., ' • ' l .. • j ' 

6/ Q12 = 0, nocKom~KY a,z::: ol 1z I TO c/.,z.=O, T,e, 3,ll8Ch B°B<).llli~¢Sl Orpam1:'1eHH8.?, 

1!'811 Ott~~KY: napamt8llhHbI8 nyJ.IKH i1peapama19TCSI .p:OCJI~,A9BOP.OTliO-~(?~Y,Cli,~rrom.eii:, Cm:::'re~hI 0ilSITh 

M13:t'1napannen1:,ubie, 3TOT · cnyqafi\ y ao6Ho npHMeHSITh llPH xpaHccwopMau~J1;1: .DY'II{a. co cpaBHHTen1:,no 
• , , . , I . • • . ; . l I ' a\ ,.;_t. . • .• :,. }}'. .. '•' ~~ _. . 

. . . 

H e6om,-n.rnM yr,no~bIM. pac'l'aopo.M Ha aoaoJihHO 3H81lHTenbHO~, p_acc,rr<;>SIHH~ /T;::-a .. en~Ko It TaK 

,ici.ixt 'llpH $TOM, /cM,!CpOpMyJibI /2,2/, /2,4/;,H /2,5/ llpIJ lAJ1 '=.'. .q(}rtr1.0llepeq~bI_i\ pa3(~~p ~r?fa 
. a t-na'ia'11hHOfi nnocKocTH, ne·. npHB0.llHT ~ paaMbITH 10 yr-JIC>B . Ha, BbIX~p. e .. H3, ,pncTeM:?!. H > po9T~ElT-

. . . . . . ' ... .. . . -~ 

m1:filae.linO,io>K 601tb~OMY pa3M8py IlY'IKa Ha ,QOJlhWOM .T / IlpH , a.~ =.,9, ~p~9>cpuuup~T Q,u;1~e 

~aBHCUT OT T /, B To ~e speMsfTe qacTu~ ly
1 

H · lJT., •KOTOpb1e 96sisaub1 Jf8f1H'l~l\l, 4's:·; 

ueaenHKn, TaK KaK no npean,onomeuHIO, 4's Mano. 
' . \er..'.'\ 

al Cny-c1an 
~-- ,. ·;. ' ..... . . • ' :' •\ r. ). •. • •• • '.," a,2 = 0 yao6uo' co<ie_TaTb Cat!,= 0, 'nocKOJlhKY paBeHCTB0 Hymo, _ewe. 0.ct 

. He>ro ~oacpcpHUHeH-:ra none3HO, H B TO )Ke apeMSI 9TO He M8HSieT OCTaBuiHXCSI K09cpcpHJlHeHTOB 
'I, ·..:- ),,• - ' . •!:. • ~f... ,-;;...~ . -~ . 'Il1-t '·'. ··- . 

, ~ii .H a,z, TaK K8K B pa_CCMaTpHBa_eMOM .cnyqae, 0HH He 38BllC_SIT. OT '•T H .OT $ H p~~Hhl! 
·- $1) .,;, .· "1 .. , . 

;,, a,, r-:~tf II · a ;t2, ,:: ftJ ~ a( IJi ,•,· . L ;,( . '. ' . •• .'•t 

1 :'~~ 
--.·.·-~---· ; ., MT·aK/1 npH a,:i:== ai,::: o., 

.. · N .::{ ,:_ ... \. ;, !J 1 :-: •:·l 
1_ (Y;~ -:-;r 

·;:;qn . l=:t-·. ' ; ."1 ~~. 

;.. .• , .. , ! -~ I, ')1'_?'.j ,:3 .: __ L',: 9lrs 
':l ',. J. ·.rt .. ~·: r'-.~ f ,r.;· .. -; .· ... ._;:.y·-··e 

Ts , ·.r-:• ·1_,;"-; ".'-'.:•l: ;'l · . .- ·:,; • . 

;1. ·., •••. _i ·; ?.O . ~... . 

ol ,, 4-'s . , 
'ilJ 

== ·.,ti,, 
y;~··. 

'-~.K. 

• .. l 

~-~ r:-· ,(' .. l•., 

·1l ''"f' ·-~' : 

;! ~-: (.1 -r.~ .. 

!-! .· . H'-. 

0~~'.\ r •·; . .. ~, !"• \.:ki ,.fl ·), ... f 

.. :· 

r }.\,·.-:~-:: 

-~ ~ 
.-; '· 

r r,·._, 

·:!:;1 

i-J;::, 

·j 

.·,' . • , • i;-:. 1 -r (:: '1 

-.~: .. ,_",: > ") 

--~ •• I 

'h,j5/ 
'V"f,':""d·:·r 

! 1
.' L )''f 

·/ 'J ,: (r 

,\ t.:J ~! . ;?, •·1_• . ·•:: ·~:. 

C.aenaHHbie Bhtwe saMe'tlamm 
:•.: . ·.. ~::,'()(''~--~; .-; ., .... -...:-:~-:--· ! '.:: . 

,, ! -r,r·r, •J .. ,. _.., .. · ·t ~--.., , , .. 

0TH0CHT8JihH0 nenecoo6pa3HOCTH HCII01Ib30BSHHSI' cnyqag ai/= 0 

npH 6onbwHx T ·H Manh1x 4's uocstT, 
::_ r ~ . •Jt:~·- · .. , ;,·;"· ,,'i{"• r .... fi',"!'i· '. ·, .'f.· ',. 

K0H9'1H0, Ka'leCTB8HHbifi xapaKTep, HO ,0HH OTpa:>KaIOT• .. xoa 
. -. ·( j'' . : ' .,;_'.'";'· • . ; /') rt I 

M btcnett aBTopoB; npHBei::tWHii HX K paCCM0TpeHHIO HMeHH0 9T0I"'0 C.'ly'tlast. npHM9HHT8llhH0 K CHH-

xpocpa30Tpouy· OH.HM. ·>J'. ';'['!:"' 

'.·.-;1 ht 

··,• .. :1 

,-. al a:z.,= O; -x:.e. T. BhI6HpaeTCSI .'TaKHM, 'l~O 
• ~ \ • • • f I . • • ' ~ ~ , ~ . ' , •• , ' 

~- 6/ a~ = 0, 3aech. ~ COBil8,llaeT ~- ;~~hIM 
:,qt.:c •.: . .. • ::·•. . .- . . . 

al a ,,::.Qz.z.=O. npH 9TOM 

, ... ':Ji :·i :,:~t••:: -~ p· "'[_ 

2/. i'.-flnro paBHSieTcri'\1rn60 a22.. nH6o a II ,"'nH6o ··o6a K09cpq:i~uifeHTa , .. 
<' • 

· BMSCTe.,.' 

i.•: c·. -;p-· , r-

oHo C0Blla.ilaeT C npaBbIM <pOKYC0M CHCTeMbI, 
! r . ~ r~ ') --:~. . . . : 

cpoKycoM cHcTeMbI. 
, .... q. .. ' v.· ..... ,,·£..~-,. ~ ·~. 

·1·<'·, 

t,JT~ ::. d.. 12 Ys~ ;1 

Yrco :!}_ lfsoc. d tlL /2.16/ 

...._______ -"---. -····. 

l 
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c.ny~a~ ./21,:3V':!~.IClT,,.i~OPRI.Jh0 )l;~BeCTHble oco6eHHOpTn:, H Mbl_ I!X.; pann. ICpar}oqTll KP~.M9HTHpOB8Tb 
{ " . , " ' . ' 

it .e,; pyn~.M, .T~~ ,SR1.I~fe,.:/I!P D yc,~oBit:SX paccMaTpuBae,Moii sana'lli.::of!It. :He 1Mf:iroT npaKT~'lec~9ro 

3 H{l ie Mmt· t ~1.:i:~: ·;ff(, ... , 
':S 

, .•. 1 __ 1 ··l' :J'f};· •-.t ~··::1_··.·.•·~~;·p. __ 1~: ~9';~-;~ti ·,·-DJ"f('ef 

§ 3. nosojlOTH"=Ei:;;g50Kycnpy10ma'g cn:cTeMa B BHne ceKTOPHOro -~{il~Hll'J'.8 .. ·,. l 
·•· t'1 

•' ·JI · u p ,r · u 1' ,:i... · A· . •.> 
n, . ,.,..~-, .£ yr:papK£H:HOH -I~,. KpaeBOH 4'0KYCllpOBK02:-.1• _ny, •i):;. ~;~-· ,~ :_ .• 

j :1, £) 
: .:i-< · .. •r,J ·.:. ·:.:- rr~r;:,· . ; . . ;·f ·' 11•·1;•., .-r fl•-::-:., .· ·.·< .r~·JPC"• --~•:.rr p;,,.. ,. P- ;J. 

.. PaccM!JTPHM oT.nem,HO.· ceKTOPH,hIH M~r:Hn-r-. c uH.r,t,HH.npn'l~CKH cn'MMeTpH'IHbIM noneM, 
. ~i .· :,:,· •';() ·, __ j" :_-~ :·-: 1 'i· ··--!:C , ~··¾ • "! , •. - - • ••• ~-' ·; • 

1 
; ::it.10';•_._._z~~}·j 4 ' .... Jsi''\:-' 

o6na.n.aromnii rpanne1q.·Hofi u Kpaeao:ii cpoKycn:poBKoiL . ~ 
. --~-· .)(: . "' . . -~-1.,··.- ... tti~-A '!._! l .:tfi :,i, .i.'~· . ''-[1.'!·:: .)':'½i~nr.-·• 

,·,,, Jloc.Koi.l:qity.' l~,'.~'l\{:>K~!fJie 'i8CTH,U B'..:·.~ar~HTei,TOKoro .Tima ,9T~§¼CTH P,8Cq,11aTP.J1B8J'IOCb ,pa~~e; 

x oTg: _H,,_µnsr1 .q~yr~x .fl9':leii..f c11, H~llp~Mep, J4J V [5 J~, To; He. Baa:aagci, :-~,}IC?ap96f10PTH1 np~BeneM 

Cpisr::3~eo~X?fl~~,ff:) ~~f1. · OKOH;~:rellbH?Ie <:;OOTH9Il:1~Hnst•,;~o~,pe~,emnom;~:~ ODT;I.~e~J~iH~ <rt~?,HCTBa;', 

snail CHCT9MhI, BaeaeM CJ18.llYIOI.UH8 o6!?3Ha'l8HH9'. _lcM.pnc.:v: 'l~pes ('. 0003H8'il;I~ paan:ycbI ., 
.t" . ,r,1 ,· ... ~- , . .:::. '_\ . 

. l 

',J '/. 

-1,. 

0 

~ ·.· .. :,~·, ~"1':.:!.,.!:·: B,: ·.·., ,1 ·~_-fi\j· -·I::• 
:1 

.-,:·.t.ullr:· . ·r•i•.•1 . : ... ·. 

·' 
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IJ. yr OKpy»<HOCTeA' C neHTpOM 0,: Ita·, Ka'1<noii H3 KOTOpblX· M8I"HHTHoe' none· He"' 38BllCRT OT 83li"I"' '' 

M yTa eayTpH MarHHTa; "-:rfoK~~a1"enI:.t' •Rt:J&red1:rnun no · paJJ..Hycy · MarHHTHoro) nom1,, · K0Top·~1i1 C"tJH- ·; .:· 

~aeM nocTOHHHbIM, OOOSH'S'IHM -~epe~ n ' TaK 'ITO B n~HeilHOM npH6n;>K0HHH H, = Ho(i: n.fo)r, t:;::.:_ .:; 

rJJ.e · H1 - nepTHKan:&HaH KoMnoaea-ra MarHHTHoro non'st~\X=Z.-7:o,ci 'lo 7. pan~yc neaTpanbHOfi 

IJ. Y,I"H OKpy>KHOCTH, onpe1J,ens'tei1oii'.l.:H3 COOTHOJ.1IeHHst' :'a'.'.Wi) =Jf{e Ho ?.0)~~1::"':::·.fq /sJJ..ec:;i,, . ,::. E o "." 
. . 

9 aeprHSI noKOSI, e- aapsiil qac::THitBII .9Yrbn .. Me:m.ayr\ny:~t8MH. OP H' OQ·y;:.coe1J,HHSll01llHMH . . , ' 

ueHTP O H TO'IKH nepece'leiurn Kpaea Mar,HHTa BC H, .ll-E c nyrofi neaTpanbHoil oKpy:mnocTH, 

o6oslia;·;~' "lf~'i..:• TJ)·~eK;~~-~~•: /Jc . ,'· Jf:},n;,:,Jl n,, JI,· d~HTa~'~ ~llTH>iecKoit 
I 

OCb~, . ef(' ii' 1: ,r, -

. . . ,, .o.:-~ :.,;.': ,..,Nr·t._ : !' , .·!.··q<i i:nr.rl( \ 
yrnbl M8>KJJ.Y COOTB8TCTBY!OlllHMH HOpM8JISIMH K Kp8SIM. MSI'HHTS H OllTH'leCKOit OCblO B TO'IKSX 

Jl..,,Ji. ,JI,,.. 3TH 'yrni,1 'CtJ~Ta\o;csF-noJIO.>KHTen:bit=~tMH;:,•:•ecnH I18HTpan1:>~aSI TpaeK'r.OplHI Ha<BXO.i:l:~. 

. B Mai-HJiT'·'Hnu~· ·coo'-raeTCTB'.emio, Ha 'abIXOite H3 ~er6. l')t I((3iI't-p1•O- ne>K'aT ,'no O'JllllfTCTOpOHy OT,?': .. ~: 

•~. ••,•••••i • ,'. • ~;:..:~.,,:• ;(':j •.• ,, ... : .. n;1L!') .. , • •• • •.,~•~• f\:•,• ,• , 'e, I k ' ,,t• ', ,•• • .•~ ''\• <~ •o •• 

HOpManefi. K Kp8SIM •. Ecini .me OHH. iie:maT no pa3HhI0 CTOpOHbI1 TO yr1tbI · CtJHTSIOTC::SI OTpilua- •: 

TenbHb{Z~~< 'ffa p~~YHK~ JJ.lISI nJj~-J~p~'. ~3~To, '-ITO. 6''(0c::~. ·1: >O- . :.'" .. ·,.,,.. ':• ;•: ,)!' 

-~8>K8HHSI JJ.JlSI cl lj npHM8HHT81IbHO K _paccMaTpHB88MOil: CHC~eMe, KOTOpbI8 HH)Ke oynyT 

BblllHCSHbI, OTB8118IOT CJ181J.Yl0lll8il npu6mr:me1rri:oit TpaKTOBKe JlBH>K8HHSI 'I8CTHll. Ha y'laCTKe 

OT Ha11anbHOA nnocKOCTH .ao nnocKoc-ru OP /cM.pHc·,2/ Ha '!acTHUbI He neficTayioT HHKSX'l'.( e 

CHJlbl - ·Tpa8KTOpHR npSIMOlIHHefi.Ha, 38.T8M _B. aToii llJlOCKOCTH /ecnH JJ.BH>KeHHe COBepwaeTCSI . . 

H8. no' U8HTp8libHOft Tp80K.TOpHH/ .CKS'IKOM M8HSI8TCSI KSK BepTHK8JlbHbI:ll, TSK H ropH30HT8Jlb-

HbIA yrm,,1, a KOOp,nllH8TbI OCTo. • .)TCSI H8H3M0H~'L~u~ Aua~O_I'H'IH8SI KapTHHa: HMeeT M8CTO 
,•· ' . ~ 

BbIXOJJ.0 H3 MarHHT.a B DJlOCKOCTH 0(1 ·;. n9~ne ··~·~;opoA Tpa~KTOpHSI .npSIMOJlHH8i1Ha.· 
: , • • • ~-· • . " . ..-.r• '·.,..., ( • , ~, ,,. . • 

· YKa3~HHaH TpaKTOaKa cooT~eTcTayei- '·~xn~eitaoJy nJ;H.6mt:>KeHHIO npH pacci¼oTpeHHH 

HHS 

,.ctau-

>K 8HHSI napaKCH8JlbHblX '18CTHU H ·cnpaae.annaa, • ecm,:, . a 118CTHOCTH. y?m,,1 6' H .1: He 0'18Hb 
0 . . . . . . _ ... •.,. . . 

6lIH3KH K 80 • non:&3YSIO'b OllHCSHHO:ll !lP.HOJlH»ceHHOff, K8P.1:'HHOfi JJ.BH>KeHHSl 1 Mbl. M0:»<'.8M npHMe-

HSJTb ace BbiaOJJ.bI, .nony'leHHbI8 B npenbIIJ.YllleM napa:rpacpe a npe.unono>K0HHH, 'ITO rpaHHUbI 
. ( . 

cucTeMbl nepneHLtHKynSipm,1 K onTH"IecKoli ocn, TaK KaK OP H O Q Ha pHc,2 uepneanHKynstpm,1 

K STOA OCH, 

Cnei.xyer, KOH8t{HO, CK838Tb., '¾:TO B BH.llY Hannti:HSI pacceSIHHOI"O nonSJ OKOlIO M8I'HHT8, JJ.BH-
• I ' • < • ',_ j v 

>K em1e '18CTHU. 6yJJ.eT 6one'e cno>KHliIM, HO 9TO MO:»<'.HO yti:ecT:&,BB0JJ.H Ha .. OCHoae 9KcnepHM8HTa 
- . . ' ( < . . . 
HeKOTOpblit acpcpe~THaHbIA yro,n noBopoTa Cfo~• a TaK:>Ke 6',_,,, H _'tl>i°. OnHaKO; IJ.liff·.Jl8JlbHeA-

we~o· •8To B np1rnmme m~cymectP.J38HJI-9.i }R ¥hI- l;t,~:,a?-:.<:>M ocTa~a~n,.mlaTb<;Jt. lle,·16y-.ae~.: · 

J1TaK, BbinHW8_M K08(p(pHilH8HTbI 

_fl( = C '-t- S1t '/:Qi<"•' 0\,,, X . X d , 
. . . . . . . "· 

d ,; = -i; [fxC~o+~ rJ-i;(at!~ ~0~ft:JJ; d;;~fl:~:[~.t ~;~,~; /a,J 
' . ' -

. " - 7 . S-;_ 
olz.j .- .. ~ '·iN: ic 

ols1 = 0 

• _,}( c' Gx in a-
, •' _·Cf\.22 =. x "':' 3Cx -q v· 

. 
' 

cln ==- 0 

" · f,,+ Wo·~ 1.-Ci 
· ; ,ol.es= .zE,,+.Wo " x: ~ / 6 / 

, ·; cLs, = 1. /al /3,1/ 

l 
.I 
l 



-~ \ 

- 13 

': 

•:::_I', 

~ ~ = ,i/'i- n,,7, ;e T: =vii'; ·Sx = firt Xx 'lo_, 

C x = CO-J ;! x if o , C ~ ~ C(),f ;e, ~ 'fo · 

" ol,, 
·.JC 

o.l,i 

<;J;x - 1. CJ) = - = 
. K '/( J -~ 
"-:u .cJ.,1,z 

BbIW8 o5pamanH ,BHHM8HH8 /cnyr-raiL /1/ § 2/; HM8HHO: 

,< . 

au.=-Otal 
\ 

/6'/ 

c{ ~I cl~;· : 

=1.. d. E· ' lr ·,t::-...;,···.H·~;• 

clu' 
!. :~ 

. 2,1 

· '/3,2/ 

• ! i(' 

Q :, .=- 0 I 6 '/ 

Hawa CllCTeMa · o6JJ8.ll80T B OOLU0M cnyirne C0~bl0 CT0rt8HSIMII CB060,uhI: ri::. (5. 

I·~ 

re , s ~<':'· ftt ,· TJ(. , . r~, B'' coo;~eicT-BHH i~ ycnOBHSIMH HH:>K8KUHH B -~IIHXP~·cpasoTpOHe 

OH .HI1 
)( ~- . '. ' 

npHMe¥,, 'ITO . T- , H T :r?!a.u.a~hJ, T:~K. 'ITO. ocTaeTcSI 5. rrapaMeTpoB n. ,: J5, , ,/t 
sxi•Sl- --·, · 

nocKOJlbKY' B /3.3/ 38.llllHO TOllbKo:,t ycnoBHSI, TO Mbi H~eeM B93MO>K'~'dcTb pacitopn,uIITir'' 
' . 

CS! eme. O.llH,~¥ ,K?$s~:cp~~HT,H;1'.~¥.-JMhI ,,~ MO)K8M, npas.ua, ~onq,)KH1:;:f;>, paB!fpl:"1 ~r.mo_.1,110eyo11 H_3 ,Koact,-
' - • ' ti z . . . . . 

qJHulie~~??, .ai, '., Q.~2 .. f ,g.·11 •_, qti! : Ta~ ~8K TOI"'ll8_ .lleT,8pMHH8;T '.D,c_'f!JJTI;,l);l H~ /2,~/_.PaB~SIJJCSI 

Ohl aymo, 'ITO aeB.03.MO)KHO/. B .Ka~E!;CT.ae...6~o y..c.nOBlUI B03bM8M_TaKoe, q:ro5bI no. -B03MO)KHOCTH 

YM8H~~~~ B~IUI~~~ ;~~~~~H·'l~~OT'~ p~;o~~ca. :' i, , ;: . . .; (, . , . , 
1 
.'r. " 
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f 
-U-JLl'l~/3. Jl T . l 

'/· , .... \ , .... 
,I ' 

ax ::: 0 
• 1$ • 

\ .. ·. 
/;,, ; 

),', 

\ 
....... : .J~: 

;.i _·:::. 

/j: 

' "'l;,i, ~:,': 

.-.. :r: .. 

/3,4/ 
t· \ 
' ... ,, 

npH 8TOM aHepreTJl'IeCKIIii. pa36pc::: B nyt.IKe ue npIIBO.UHT K llOSIBJJ8HHlO yrnonoro pa36poca 
' • • • • • ; • > •• :·: '•,.'. ;,_ ~-~ ,·_,,. ,, < '' . ; . : . ,: , ~ 

HS . BbIXO./lO H3 llOBOpOTHO-:w91-::y~~:py10x:ueti. CHCTeMbI. ,H, .. c<i0,7'.B8TCTBeHIIO, K . CHnhHOMy pa3MbIBa-
, J . ,, • . • ' '~ I <• < •'" .,, • 

0

HHIO nyt.rKa no X Ha 6onbU~OM ·r. /B aam,ae:fiIUOM iii::i paCCMOTpHM II .z::r.pyroii B03MO>KHbifi 

cny11att QJ!/" 0,. K·or .z::r.·a· . >JacTHUbI .' c· pa;:iairMH anepr'HSi?~u ~ co6n:pa 10-ib~ .i~~Jali,oa'aiioM~~T B o,oay 

TO"I.Kyl. 
fl .,.:-:d ·~ •.,• .J .• 

06paTHMCSI K ypaBH8HUSIM /3.3/ II /3.4/. YpaBHOHHSI /3,3a/, /3.Sa' I H /3.4 / CBO,ClSITCSI 

,a;:cHn,y /2.5V ~op~aeTct-BeHHo K ~ne.z::r.y10ii:bi'il.1: .-,'.;!_',; ,:-.,_;•,. ·t>.::q •· ·,r !it.•' ,•)::T~' .)•p··,n< · 

.t ~ ..... :.. 0 · : .k : £ ; 0 
Ol!i<·1i,:- ,' c(;,z I 

/ X 
OL 15 

\.:.' i t:. :\ ' 
J,f 3 Tp8Tb8l"'O ypaBH81JHff• /,8_.5/ u f3.\1 / cne.z::r.yeT, t.JTO 

• I ·'· . l 

'·, !.t .. 

f,a t =-
a 

s,, Xx 
i- Cx-. 

1_ ~ ' ':· 

;;. o. :.("~ /3.5/ 

/3.6/ 

TT QLtCTSBngs:{ STO Bblp8:lK8HHe B JI~pnoe 
•: J:. {. .,. ..,.1'' .' , · o•fi . 

ypaBI-IeHHe /3,t5 / H pa3p~lll.8ffet,i,IIOCnfi¥1Hee :~TH;qCH'.F8m,Ho 

ta, 6 , nonyiJaeM : 3 . . . .ti I I ~ ..-, . ;t '. t) t:'~ ,:. ·, · r-1-: J: ! n. ~:< i H . 

' -· ,, 
: I 

Y'"lHTbIB8Sl; /3.7 /, 
. '~;. !\ 

/-_n 6 ~bit::-a ·.·· d . 
Sj( Xx 
1.-ex 

\ ,,\ 
H3 .· BTOpo:ro ypaBHOHHSl · /3,5 / nony'IJHM ,ClB9 CHCT0MbI ypaBH0Hllii 

. +-.11 6' = f;j_ r =- -
vl " 

Sx Je::, 
:!.. - Cx 

·rzp 

~~.JL ' 
i+Cs '•;.·/"': {, -· _\_; 

/3.7 / 

/a/ 
0

/3.8/ 
··~:',..! :·r :· ·p-~'.•-~.n, ·-;. · ' .. i_:.. • 1 ::-. f, r:<: ·:;; .. 1-

1 
.~iti .'-r 

+JI G. - b i 5" Xie . S:c Xz .. . ., . ··- 1. • -~ ,,.:,.:,·:·~'(:; ,,;, ·? ,;::: -g.·=:- :L-c·~.=".:;-1cL1l+c; ... ,)~: ··"\ . (61,, 'J 
... --~ .. . . . ' . -~ -~-- ... ,:: ' ·-·,-· . '. ' - ' . . . '. . . 

- f1pa1tTH'I8CKOe ana-r.i:eirne HM88T TOJlbKd''oriiu( Kopeii:bH]a'·;_Hpoc-rpa'tJCTBe "rt'; ~: '/1: :)•· ! / 
• * . . ;.: .. :_,,, / ~--' ' • 

nepBOii clIC::TeMbI ypai:meHHfi /3.8a/ • B L{8JlbH0iiwe~ npH paCCMOTpeHHH 8H8nOI"'H'IHbIX 'yp·a:BHeHlitt 
. ! ,., : ', • • 

6y,g;~T.-.,w'ax)Ke i.P:.P1lflH¥8'fbCSl BO BHUM8HII8 TQnblj:0,c:0;!'.Jlrn.·.rnaBHbiit :kopeiffo-\ ,, ·,·,:;,;.' ... 
. . . 

Ffa;puc'l( i')ii~,H~~'.nenbI rp~cpiIKII'''aaBHCHM~C'I .. ~fi:·,·rt~ii('-f;)' 6'==ttttt:)~1 'th''t{'fo/!'~n~~~~'.. 
1'::-1Yt' ·t•ni•.'l \·:1,;.~.~\.•/i.H'.:·~ •, ··;!-~·t'~(·-. '.·. •'; ·· .. -:. ' 1c·- ... :.:a;_\:ti· : ·->:1· 1 : I-: ' ·-:_-. -..... · _·,-,; .: :_:_, :.,-:r. ·1n -·''.f.">'

1
'·:.-:': .• 

HbI8 _KpUBhxe/, nony>IaIDX:UHXCSl npn BhillOnHOHHH $TUX ·TP,8X ypaaaeanii ,onsr crry'<iaSI. cpaBHIITenb-
,~ ..... 't"t)' 0l.-'.t,:. , 'Jo..,' ' :~:·,, ':!S•:·>1,.,·;: ·.r.-.":•·:.:• .. :,:-.':,-.. , ' . , -~r ... -,·. ,;.: ·: }·.'." ·- l,.·_ 1 ·n/:~H•i"•i}.:'1) ~~:. ·! .- .... •:.:t·•.\':· ;_ l 

HO 6onbwnx sHa11eiiufi 'fo . B cny>Jae cuaXpocpa3oTpona OHHH sa:aqeHHe yrna· nonopoTa B 
' ,.';!~.Jo•· ·--~arr -~·:,,,,,,?:; :rr:r1·~::·'./•""f'l1..i(::'·>).n y;- .. ;~,-· .•. -i..•·, _Ii,~ ' 
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6~t'· . 
I 

.. ,1 \;., 

__________ ___,_55• .. •,• 

I. 

2 t:m~--...:.::.T:-~-•. ,-_;1 ___ 6t-:, ~'.'""_..,_.,--,-. -:--:--+~-~~--,1---f tf "' 
<: .\l'./ G )·1. 

I/; 1-:-:----,..--------------------------4 •I:>• 

-~·-•·-·-', .... ., 

'('. 

, onpe:uen.ReMbIX 

ypanneHRHMlI /3.7 / H /3~8/ /cnnOWHllle KpHBhie/ H /3~21/ H:-,./3~22/J,lfipir ' 

··t..i 

. ,, •"" 

M8I"'HHTHOM none tfo paBHS1Ei+~-_g'··75°. Kirn BH.llHO H3 r.p a<pHKcfa, .npH STOM 3HA~8HH:lf lf~ · 
. , 0 ,i/ . . 

nonrrtnO'I'CH .. .n = 1,88, If 0.-= 7;. -=:.~ 89 60,,.-: • 3TH .-ana-qe1;UUI_ H 6bI_nH B3SITbI 9-~{ OCHOBY 

an·;·-nonopoT~:.cpoKycnpyIOmeii CHCTeMhI CHHxpocpa30Tp~ua ovia1-1xxl:·-- . I 
1: 
I 

xi B··~ 'noYJTH conna'.a~romnx unepnoM" xopne jypanaemrn "!3.86// H ·'BTopoM" KOpHe 
ypSBHeHH:ii /3.8/a/ /. n = -12, B (j,:;. 1: ·i!,t 75° npH. TOM me '/o 
I,,,. .. 

X9- 3aecI, _noKa ue YYJlIThIBaeTCSI PPJib UOBOpOTHoro Ko:aaeHcaTopa,Ho, KaK, Mhl, yBH.llHM 
HlDKe, yKaaaHHhie napaMeTphI ae o-qeHb. cymecTB0HHO H3MeHSIIOTCSI H3-aa npncyT
CTBHH SToro aneMe.RTa Irn>KeKUllOHHOil: OllTHKll. Caen,feM' eme 0.llHO 3aMeYJaHH8. 
ScptjrnKTHBHhie aaa'ieHH~ \fo , , 0 H , ,, a! TaK:m e fl., 1 0 KOTopwc' MhI y~o ~ · 
J.\.llHanu BhIUie, He connaaaIOT, KOH0"1HO, C yKa3aHHhIMH 3HaYJeHHSIMH, HO, KaK noxasa-

n H ·aonomrnTenbHbie paC'I9ThI lI SKcnepHM0HT, OHH a.i"· oqeffb. CHllbffO OTnI!'IllIOTCH OT 
npHB8.ll 8HffhIX lI.ll eanhHhIX. 
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l1cnonqsysr /3.6/, /3.7 / H /3.8/, Ha ocHoae /3.1/ nonyqaeM: 

"i ! ·t: ·:·t'; 

- .· ; . X . cl,, :::-'-_{.,;'.·d-,2==0, 
",< . ' 

ol ;$ .::: o, 
I 

J X -::; f7 : _/Y, 1' .J X =-f· 
°""21 " 0 ·••,...ti• ' ' ~ .. ., · 7 . .·' ~-1~-, '."'\"· --~": ' . 

ol-,. _ E~ +W0 ch.,.-:!._. 
2S·,_-:- ,9 C. +LI -. :::;,2. .. :, 
· · ...,,i-o WO -~x 

·,''i ,,,; 

~. . ' . J! . 

d,. ti ==, ' ' d, 12 = 0, 
' ;: f <-,~-'. . . .. i" ... \ ... 

1~-~1;._1- _/z 1.. ,. 

,.1/ 
,./ 

. ' . .. , 
-1-· 

{ · 

.H 

<"\ .~· 

la/ 

/6/ 

/3.9/ · 

/a'/ 

~.:tf-. .. ~-". X~' . Ol-zz:::: • ··~ " ·• 16' I 

3.o:eob H a nau1:,,HeitilieM BBe~em,I o6osaa_qemu~ iex = · ~~-~v;.,_~ i' / a pacdMaTpUBaeMOM 
, . . . . ' I . 

cnyqae X ·. - nettcTBHTenbH8SI aennqHaa/; ··:J¼.:: Jkx 't_p · .. ,:-,ch·, ... :: ch· --1P ,oo 
. . ,c .-·. "' . ;c /0 )( ' ,:il..,Jl ;. • 

CooTB8TCTB8HHO ~TOMY JteeM . . ·-:~ :-;t:; >, .. ,.,,. ·- .:, -......_ . :..:-... 

/-~---

XT•==-:X.s, 

'7'. 

I 
:1. 

~, ........ ··•'I,,,, 

..... 

~I 
• .. 

. - l ..,, la/ 

·Xr ( 
lib·· . sx .. ,;;)~~?::. -···· ' ... ___ ,;_,:;() ~-\.1/4--:ch,<-i ,_;-·. . . 

::: Zo - -, - , · Y - X + z:o;,~E- LI ..,..._ 2 W" :;' _.: . /6/ x" . . . . . r-s s 1! o + wo . X , : 
... ,. . ' " . 

~. 

2; T ·-:- 4s 1 la'/ 

~ . 

. . 

· 5 . c!~ i5 
Zr· :::(.zo 1f;· -1- r:> -~ T )~s -+ls /6'/ 

·•r 

/3.10/ 

.. ,··yC'f . ~ · .. ~,.·1.no t · · : ~- : .. \\' · •j •. t, l • i: .. '·. ·,,·:.t. ·: ~r SJ. I -~ 

OcTaBwl!ecs\naa y~~o-~~~- /.3.36/-~J3.36'/ 1n,os½3~nstroT.~p_np_ene11HTI;>Jte Sit H 

npH KOTOpbIX qacTHUbI, _BbIUJe.anrne H3 onHoii· T0~;1p,. C ~)J~H~~oapii, aaep_rHeil co6epyTCst B 

onHY ToqKy Ha paCCTO~HHSIX T x n T if OT ~paa-oro Kpa~. nOBOpOTHOfi CHCT~M~~- · l1.M9HHO: 

P.111.1. "' BJ:.::: ·: :, ~,; = 'lo 5!:, )( - T J< · •r·,-:1? r 7 
' - ,Q_'vjc .'(.: 

~

i{ .· s ... - Ti!--- z __::.. - . 
- 0 ' . ' '. . ; ., :· :?Cz r::-n· .r;, . ,'.J . . . .... . , 

:p 
~ ;' 

/3.11/ 
,.- .. ,-r 

1

TaKHM' o6paaoM';• ·,oK(/jffqaTeni;lio··rtpn BpinOltHElH'it~- y'cti0°BnfiY /3.3/ H ·• 11aA/'· non;r~aefu::· :;:,J 

. !~nq, 

. i ;:. .. -:-:: .. ~ ·. 

-·T .: :-,.Hq;· 

'1'!-i. ') •~tJ}(J(_• ~~I} 1 !:° 0 

~ ;~ ·::. -~· ~-; H ~~ :-·1 • n.,·.~:~-
1
_n•."'t. :)~. --r)l-7U) H : : _:'f,: 

. ..,. c- X =":" ](. T ,. -. S 
; ·r:, HI19 _:.,, H , (f~· a , ;-;,·,:,;r: i:}t _! • "t ! 

·:; ;1-: M'• . !i E~\+ 'We ·. ckx-1. {JI 
' . !I'+"'-·~- . . t. . , X T = -✓,~ ... '-:"2., E.f,, +Wo ~x· ':1 i."'); . ~ . . • . 

- ~:,::; ,S"~ 

. ·, '1·•; .•.. ' 

- · • ·0:21 !/~··· . 
7 --'? r 9,;, s ~--; . :, ' 

f'!''.'.• ,_. ;•; 

.· ·,\i.:'' 

·4 •~,1 - . £. ( "\:-~ ; . . .. . - ,, :.~•..-:, • .. '?.·r· -: .. s 
• . Pl'',-

.-::-

·_.:;:.-

:-r· 

:,t.,,.. .. 

'. -~ . ' 
,.:·.; .. :;:,,t.) ," 1)' .'.·.H}i 

\:Aal 
_,ur ... ,, 

, ..... -, .. r 
;{~--·: 

l .. r'n~:,'• 

·/6/ 
(:.{:_-.,:. t·.\f ,, 

{--:,. ·1,;,:·'.:', ,J?.12/ 
·r 'I li. l'/ r; . : ·.---::, 

: , U. '){9 :{· ·.> i~~ 
: .. ·a Hl-\lH. 

,/6'.f, ')"' 
, .' 1,Jl, .I ..... 

~- ·, r-... , 8. 

} 

' ,__:I 
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·. p: ! 

.i ~ ~ i;~;; .-i /r .-f;' :; 1_. ··, .f.,;_ \ '. '-. -.:~ :..(}_: l 

Puc. 4. Tp~~KTOpHH qa~;-';1!,11. B_ nnOCKOCTH OllTH'IeCKOit o,cn la/ n a ~,~pmw:~.~KY.nsqr-
HOA llJIOCKOCTII' /6/ .n:nn cny'laSI, COOTBeTc:;1:ayromero ypaBH0HHSIM /3.,. {O/ 

1: 1· • ·3 'T ·, ! ::: : r -~-· t• .. : . . .~· o r.; (. . · ,.. •·, \ 
HJIH /3.12/. 

'lHa pHC~ =:4a. np1rne:O.eHbI TpH '-rp'aeK;~pHH B :nitod:ocTH OilTJ1t:f.0CKOA OCH; o't:i§eqaroriiJ?:e ypa»

:H eilt!RMH.- is.iol HJIH _ /_s:12;1! o.cliia °'/1~1 I ..: 'onTn•:iecKasr_ oc&; BTopaH ·v2-2i - ~a·e~T_O}'.)HS/ 

qacTHilbl, -H.n:ymett napannem,HO OrITilt:reCKOH OCH .n:o noaop~'Tilott ~HCT~Mir ;- lii.ieromefi SHQ~

I'HIO Wo. _ :\ nyHKTHpHast TpaeKTopusr /3-:3/ npnua.n:ne)KHT:_t:rac,·;rnµe c s.~fPI'He,, M0Hbwett, 

'leM Wo. 
•t ·,·<· '.'-,} . '\. ~~-=- \ -~ ✓·· • . • 

Ha pHc. 46 npxrne.n:eHbl TpaeKTOpmi B nnOCKOCTH, nepneH,n:HKynstpHoit K '.onTHt:f.0CKOH- OCH 

11:-;-V. ,3.n:ecb .n:nsi npocTOTbI TSK)Ke B3SlT,bI Tp·aexp;,opuu ./,:;!-2/,-s:n.Meromne_ ayneabre ua-rranbHbre 
. [ . . . • , ·I. 't~ i.: ' -~~ .: 

YI"llbI I 

·1 Olhe.1.Kne11H1Jil. HHCTHTYT \ 
ll mic1rnwx 11cci1e.nooanrul I 

I. 

l! 

<.J ,/·.· 

., J: 
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. \• TTPnMep c1rnxpocpa30Tp0Ha OvHIH 

E:0nHCTB~~HbIM Koscpqmrurn~~~M B /3.12{. He paBHbIM Hymo HnH enHH~ue /no MonynI0/1 , 

HBmieTCst 's., 

; ' . ..:. 'f . 1./ 
,c ,, •,: ':._; ~XT ,,,,_ 'l : 'o +-wo a 2~:=; 8-'fA.?'_ -~." 0 2E~-t-Wo 

~ : ~· ·1 ·' ,,; 

ck~ 
-·/l. 
X-x ..... 

)Jnst CHHXpocpaaoTpoirn 'OH.RH; I'.ll0, Ka~ yme 01:~eqanoCb, a~eprHH HH)K0KUHH Wo<<- Eo Ir 

•. Zo= 100 CM, K. oacp. cpHUH8HT 'Z-o /i + t ~.' ! Zo···::::::. 50e.4 a. ch.:,~l _, rtf>.tA 'f., d: 1-5°·u·· n. =-1..;8 8 
t O + 0 #... , . 1 ,,X:,c '· /,. . .. 

paBHSl8TC.5I -- l/ TBK, '!TO a.tr 60 CM~ )Jame .npH cpaBHHTem,Ho 6onblll0M SH~prEiTH'l'ecKOM 

pas6poce B 2% /tJ.u}J/=0,02 /pa36poc B X T. cocTaa'n~_eT cne:Z:ioBaT8JibH.C) Bcero' 1 CM, vf~eg -~··: 
· . . T" , Ti! -r · · ~1 · . 

BHllY; "ITO .LlJI.II paccMaTpHB88MOI"O ycKopHTen.lI . . ::=,,r ~ '\ =500 CM ' nony'IHM cne.ayromHe 

3H8"!8HIISI .amt S" HI s: : s:=~30 -:-cr-1, .. }J:=~57Q.~.?J~ H H~IMH cnoBai'Ju; itpHeMnHM@e _c· 
T . . . . . . ' ..... - . .. '· , , . 

TO'IKH apeaHH pa60T1,1 ycKopHTensr s.~,/¾'leHHH A X7 ,· A 'j_T. A l; , A ~rM
1

oryT"i%1Tb nony11eHbt, 

ecnH npe.aaapHT~llbHasi: onTH~ecKaSI CHCTeMa 9osnaeT B 'YK~38HHbIX TO"!Kax. npH y .qan~JfHH 

noaopOTHOtt ~~CT;~hI /3~81I8H~.5I' ~ - OTpHII8T0nbHbl, HCTO'IHHK - MHHMbiit/ TaKyIO KOHcpHry-

. pauHi~ 'ny1:1Ka,. 11T6 · p_as6_po?_. n~P:?¥~T~:~·f::::-:.-..Xs , . Z:s , ~ tJ:1:-~e• 6)'.:ae-r np.eaoc,c o .Ll H-Th co~'l'.B8T~ 
( .. . i . ' .· . " 

CTBYIOI.Ilero JJ.OilyCTH¥0I'O p.aa6P:oca~sTHX :'riapaMeTj'.foa··aa .-aah:a~HOM T, a pas6poc aenHtJHHbI 

X.s 6y.aeT M8libwe .aonfc-fii'~oro··A·x,.-a·a···50 A "4Y4ci.i:' l-Ianp'Hiiep,· ecnH ,.Tpe6yeTCH, .:tJTOObI 
• . t, ,,: ' . '. ' ' ' ,' ': • ' .. • ·,,;. .• ~ "~ • ,: . - •. ., ... "'' :, • -. "' • ' • 

.4 x7 H 4 l.,. 61,r~H ;.H'~ 6on~:~·~·· :,:~-~:~;;(t A'.ii~H Ll '4T H~ 6on~w e 30' /cM·.Baenemrn/: TO TaKHe 

napaM~phI ny11Ka B. H8'lanbHbIX Il1IOCKOC.TSIX KaK A Xs, .1 4 s' ~ A rs He .LlOJI)KHbI npeaocx'OJJ.HTb 

COOTB,~CTBYIOlllHX yK~38HHbiX 3H8>:t0HHii, a aXs npH ~H~preTH110CKOM paa5~oce B 2,% H~\non:m:-
. ..•.. -,\••· .. ,,. , ~ ' .. ,:' ... ii:: • :~:· ;·• ~•·· ., . .' •1~~-.,.; .• · . ~ 
ao 6i.iTb 6on1,we· 8 CM, 3aMeTu~,- 'lTo :s cny•rne; '":kor.aa aa Ha'lan1,Hyro·· nrrocKoCTb BhI6paHa 

~aKaSI,\ KdTopoit 'clt~,~~a~ r%·)(:: j•= 0 hiTO I Y.LlOOHee. 'J TO~KH sp~_~HSI 9KCnepHM0HTSJib

H.OI'.0 Ollp8,Ll0J18HIUI'.'.,nap_aM£:lTpOB , U.y'IK8j ;· TO napaMeTpbI ~·y11Ka B STOlil nncfoKOCTH :.LlOJI:m:HbI ObITb : .· ' . ', ' .. _ .. _ : . . . . . . . . ' . ,iS ' , .. ,, ... ,.. . ... ",. " " 

· .. ,M,8HbW,~rP8CC~OTpe1IHbJX._Bbllll8, IlO?K0·~.9~Y Tenepb ,,J?,-:l.~ -:/'-0 ~.:a,~, t-,~ • H pa3M~pbI nytJKa 

··::;;.~::.~.~#fnHpM ~r,_ onpEa~enJiiq~~SI H~,. TO:JbKq ero l?~~:M,epaMH ~.~. B~~.µe_ B CHCT~l"f! ,"i; a~epre

··· .:''.Hil11.~ci#~!P~~6pocc,M,, k!?i:~-rlt;'~~1.3,1,11:1 paaopocoM a ny11K';'.•,,, . , .. , c. 

.\. '':llnst CHHXf)Oq>S30Tpo'Ha OH.RH B 8TOM c'n.y'lae 6y.aeT: ,: ''•t.'il' )'' ,, 7 

·EcnH 

6bITb 

I £1/~T <~> / ·::: 33_0 i A_.:t;i5 cf~;'/,~ .!.Ll X s/~>\~5?1 ~~iJ'f, : ;·, 
I {t~ {c.u.>I =51-0/ L1 t~ < pao:>f'+ltil 5 fW,4.f/.'· · 

:, .. 

.t· 

. ' ' :_; 

1-i; ,. ~:1· 

.\"/3,13/ 

. . I 
np~HSiTb;;:'IT_o, /ll X·sdo 1~/t1Z5:.0 /=-30 , _TO.· npH. :A lfY:::. o, O;!,, (2 '/o) ,OQJI)KHO 

l t1X5 ,.0 I~ 3U'-7 l,1.es=c I~ 2cw.: 

x/ YxasaHHbie .3HS'l8Hl{SI OTBetJaIOT npHMepHO TO'lKe BbIXO,oa 'ISCTHU Ha Tpe6yeMyIO op-
6HTY B ycKOpHTene. B1tHSIHll8M Ha :i,yy110K HHcpneKTOpHbI~ nnacTHH MbI IIOKa npeHe6pernH, 

1 
' I 

l 

/') 

,( 
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TTpnae.ueHHbie Bb1me peeyJJ&TaT!i~ PbIJJlI nony11eub1 i:(nsi: nriea~&uo1 cncTeMbI. O.uuarrn aan.uy 
. \~·· .. ~t .. .. '• ·:·.·: ·. -· ... \ . . ---..\. '· 
Toro; 'ITO K xapax'repn:6THKaM IIY'!Ka ua BhJXo.ne_ cn:cTeMbI npea'bnm~stioTcSI cTporHe TPe6oaamrn, 

• . .. ' . • •. ~. )'.,. . ((l '• i . ~ 

neo6~0,lllIMO ycTaHO~l:ITb, KaKHe .aoityc:Kn\ ;Ia B~3Mymeinrn pa~mf'rnbI* napaM~Tp~B IIY)KH0 Bbl-

.ll ep2K ~'.fb JlJJSI. "BhJII0JJHeHHSI .. 8T~X. Tp,e60B8,H,Hfi. :, 
·..-i·, ·-., ..._r· ,. ,. ,,,1,..., ... , .••. .,.• ,., . .. .._ 

,1"_ ·i 

Hail:ae~ .aonycK~ \npHMe1rnTeJI~HO ~· pacCMOTpeHHOMY C;y<i:aIO, I_{0I",lla Q.~.e:::: a!, ==O 
. X • , , . a:,=a:~ 0 -~'.i, a I&= 0 •· Q11:pe.Qe~IIM,HPMP8lUeHHSJ, K0TOpbie _nonyqa10T:,11one~e'luh1ii n:ia3-:-

Mep H yrnoaqii p~a6poc. a ;llY'lKe npH HaJJIPUfll 0TKJJ0Henufi B HBlllHX,_, IlSITH napaMeTpax ,• ;, · ,;; · 

. . :il·•.n; 1.· ff:, .. ~ ">i.'t j::~1~:_;;::e~t / o;,P~~'IeTilbIX 3H8'18~Hfi • .UHcpcpepeHI{lI~yg-:r/2~5:/ li,· .cpoT:-:-, .,, 

B8J'(;lTB0HHO,,J3,l/-no YK\l!:138UH~tM( napa~erpaM H HCllOJib3YB, /2.·1/,, ·nony11ae~:-- i;;,·,,r .. , ·; 
' ,': · .• ,, •· , . . '.-. ., : :'. • • ' . . • ,.i. ' . ,,... .• • 

l B npHM'1::!HeHHH K cnaxpocpaso-rpouy Of1 HH 6~.ri: eM HMeTb:" t- ·_: , 

(f'X7 .=(S00X
9 

-f,1-X s +51-llJ')J'ri +( '15OOXs -13 X5 )obr(I0"):.5 -20Xs +9JOW')dl-X./ft; ,16I 
\ ' I 
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, • ,-: .. , ,· ., ,.•· ?'. -~· ., ._,1. J . ·,J~-:·· ,· ·. ..,. :.1r. :·-.,i~_-,·,:-., ~--~ .. 

· ·' cf~/'~ (t''t ?$;.. 01 OZ 6 l;)cfri t- (2~~s-O, Oft l
5
)d'6+(20Z;

5
~0,0,l/l

5
)ef'.[; 

• ~: \,•; • • . .\ ""! •. • .• , •• :· ''r. . .. ·. .. : . : .. • '. ', . J .• :. r .. _ . ' ;:. ,. la.'/ /3.16/ 
,'; \~I 

•. ,1.-.,.( , .. \1,','. r-: ;~~' '. 

<f ~T = ( 'l-l/00 ~5 - tlf l5)d'n+(l,3· IO s,4s.-23ls)cf6'-i'HO(,~s-ROl,)o'r-t-~/d'j:·rct, /6 1 / '!( ;,;, 

r 'i ,·, ! ·_.:,l c,,:: r~~- -:~ < ·1.: .H 

3.z:tecb yrm» ~sMceps1011cn. ·B •_panHanax", pas M epI?r:· -., s·· '",CM..,,.- fAf- ~espa3Mep·aas. B,enn.-

tiH H~ .- . r~.J :_,,\ :.: 1.: -- ; ~ 'r,:...i. · .. 1 , 1 ·? ·! i' 1 _ ~.: ~ f..: • :. :·1 · {;.'. _._, c····\· .1 " ~:- :: -; 

·•"' nonc.TaBnSt'S'I >BM8CiTO :, Xs :, Xi. i .;IAY• t "4i' i is i MSKCH)',!anb',t,b1e pas6pocl',1 9,THX 

aenH'IHH fl l.s• L\: X;, ll:ilJI:·, A 4s. A 'tts!B '.HB'IH:lJ'IbHOfi. )11IO'CKOCTH / H''.3aMeasur.r aesne a·,cpopMy

nax l3.16i MHHYCbI Ha nntOCbI IT.e. ,np6H3,BO,llSI'. cyMMHpOBSHHB fy!O.llY?l~A~,Jl1J>I rioiry'll;IM ,no

nonHHTenbHbie Ma~c~~am,Hhle _ pasqpocI::f\:cf_:tT, o'x,i, J'~., ,·<f11·~ap~M9iTp_oa,·rtyqK~ ,a·a :J!!feT , 

OTKriO'He~A napa~eT~~B l d'n, ; . <f'f :··.Ji,:: is~- I "d' siJ' lIOB~~~~H~~o~yd~pyro~eit c~~-;~-~bl 

OT p8C'l8THI,IX ,3H8'18HHit. vf Me5I B BH:.llY,: '!TO ·a YCIIOBH~X Jia:>KeKitHOHHOfi,, CHCTe:Mbl CH~Xpo-
...... .- •) ;l ) I •:·. ~ '., .• • • .:. ~• -;-''" •,· •. ,• •:--• ~... ,,,. •• '. :.': j •• I """' ·~;,,u•• .. -

<t,asoTpOH& b:vJ:5114 :'MOPYT' f5bITb n~ny'!eHbi · a,·paccMa'tpH~a~Mq_it H'al!anbHO:ii ni'iocKOCTH. cnii"ri'tro-
mue inilpaMeTpbI ny'IKa: 

\ .' \ 
i 

.,. 
.t. 

,., 
l .. J . . ,•,. 

: I'.'. 
. ~, l\ 

AX s·,~,ll.~s =-.Z~ 1 _ tl l- s :::. ~ ~ 5 .== ~- ~o~s ·,, ,. }H8MHOro 6onbW8 1ct,1, ll 

i', ; •• 

'•'i 

' ! , . 

. \.:'·. ,, ... 

,i~~ 1tlt'2.'· ,. ···'--' -~- :'. . ..:}_, ~·:.' ·,'_;' .. : .. c: 
.,. ... , , ..,, ·, , .. Ha:tonu.M. . . • . ,· 
\ . . ' ·,.-'" 

~-~- !, --~· ' ;-'i✓ '• .. . :t ·. .',',.". ·"' ~. ·•:· .. ··,. . ·: 
• , N .. /ld',xT·,= 0;019/cf'nl+O,-l5ld'6l+0,22lot.'J ., J 

/cfx, I = 8,5 Id' n I+- ~9 /cf6I + 1.10 lotl;o,oos/d'j//, . 

~- (;~ .. ~~ . -,def Z,:,.J~ 0~12.Jd'n1~0,;l9..lo6/-t-O, is)d't:i 
: ... ; ' . : . ".~~ ;. ··-~ ·· .. ··:· ,. ' ' .. ' 

' Ip 1 TI ='65 lcfn I+ f1.0/o6J+90Jor/+-0,0Qf /oj:1 . 

. .'.~;. 
.::, 

';'' .... _ 

"/al ./,-;,· 

/6/ 

/3.17 / 

~:.•-;-

_,._. -! ...... ~-\. la'.J:~• .... 
' t, 
:,,_ -~-

lo'! 
. ,,. ' -1 

}~ ... 

) . 

. :t ;.-~,;· .... '\• . . \.· .· ., ... · .:~., . ,,. ,,~ 
n ocxon1:>Ky npH npnmrfofl: HacTpofiKe .cucTeM1>1 

/:\ + .:~~. . 
T ~-'.:,,. C, i 

l 

r 
l ._ \ 

I ~~Tl =liXsl+/d'xr.J ":' 
·'r·· ~ -~•··: 

. I A Xrl= I A Xsl +SO/t1lJJ!l.,.fd'xTI l. <· 

\ ,! • j. :•~. I•\,/!;.:: 1: ' 
It.. Z,,,/= ftl '0s I+ lcfir 1 

"· .. 
"''·•\·~·.~-·\\,~ ·". 

I Ll 'zr I~ I A z; /+lo l TI 
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i. 
·\ .:I . ( 

~~- •.\ 
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i:. .. -

1'1',) ;··. ~.t(·: 

·, 
•.J. 

·, la/. 

::{.?it: .... iol.'i :• ,.r"' :, ,. 
/3.18/ 

/a'/ 

~i.: ·.:-,''.):._ ·, 

/6'/ 
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TO, pn1-,.asi./llXr_kfolr/=1c.u ,, l_ilXrl=/114r/=30':=s,1'.ur~ nonyqaP.M, q,:o l(X-rl, l~x,T),~c!'4r/,l<f1d : 
.n OJI)KHbI:. y.goB,:zeTBpp~Th cnerUYlOlllHM aepaBeI_ICTBaM: )d'x. ,~ 4c-.u 7 /cf f rl_-f-5,c.J.,C, ,: /d'X-~ ,_~ 5l• /0 __ ~~ 

. .. J . . .· .· . . . . . 
l<f?rf-'5;:!,10-. flpHMeM 0Kpyl;"ne1-rno· nmr .BepxHe.!i rpaa~nu,1 .uonomrn,TenbHbix· nonep~9HhIX paa- · · 

. . ' . . . . . . ,', ., . ' . ',_., ; '-3 '·· :.:s. . ' 
M epOD aemI'UIHy 4 CM H LJ,J15I LJ,OilOJIHIITeJibHbIX yrnOBbIX pa3opOCOB 4~1'0 · •, 3HaSI, T8KHM 

o6pll30M l M8KCHM8JlhHbie ·neBhI0.'iaCTH 5'qeTb1pex ypaBH9Hl!SlX /3.17/, MO)KHO HaiiTH .o:oriycKH.: 
. ,. ~ 

Cn!3nyeT, KOH0'il~O, OTMe~ll'l'~, ".:1-:Z:0 aa.n;a-qa peuiaeTCSI aeo.o:Ho3~!¼1iH;O, -N.\o:m.ao ll08TOMY 

D 3~l3H<?,lf:¥0CTH OT }l{enaHIHI .o:enaTb' .o:orrycK Ha. H'eKOTOpbte l:3~·na~~I~bI"'6pammTeJ1bHO "MSirimM"a 
,. 

a ua npyrne - 6onee "}KecTKnM" •. · 

. . 

Ms /3,17 / annuo •.. 'iTo_.. ueK.oTopasi namxaSI 01wI01rn a n ,:emrneT Ha , 'Z,T u ~'" npHMepHo 
·. , , · · · ··:· ;:_ ;_ · ., i .:,;... 1 ·• • ·.• \_ .:., •·i.,tt·\~·n: ·. t:.·i·> ·.· --. 

n 7 pas CHJlbHee, _lie¥ Ha x,.. u ~-Tl ,. a OlllllOKH n /5 , 1: n S . BJl~~poT, H~_,;?~g~M_r~.fN, 

ropifSPHT8Jl~HOfi ~ BepTnKa_JlhHOH npoeKUH~ .ll~ll,?K eI~HSI Ij[PHM~pij9 OLJ,HH8KOBO, :; . ',:) ,:: ;,:: .. 
' .__ • . . . . J . ' '. ·. 

hpiiaihAan · naniyi::r:mIIil BapIIa'HT,· aamfrueM _'Ha· ocaoBe /3:17/ u /3.18/ cooT,BeTCTB"ell'.H'O '\n'nm:. :-: 

0 !IIII00~'-
113' pa:,1~1epax ,H yrnrix c'i1e.o:yroU1ne cboTHOiifemrn: ,TO . ;•,;.-,; ! ·,! ':J,f,, 

l /3]9/, c•,'.[ '?, 

'(,C,. ri:.:~1r1q n 

flonarasi ld'n/6:. 0,0/! a a ld'v/,:;/cf't/ .• HS 2~;.o ypaBaemrn j3.19/ ndnit:t,ae~/J'6/==/d'r/:{. 
~ i/·lO--h /5/ CooTB0TCTB0HHO HS 1-ro ypaBH~HHSl /3,19;,; Haxo.ct'UM Jo~,.·_ 360 CM. KaK 

Bll.ll~b;- •;nonycK'.i-1 \Ha n, Ou 1:' SIBJ1SHOTCSI BeCbMa 2K0CTKHMH, 

2-fi Bfillli!!!U:, 

PaccMoTpnM npyrofi npocTofi cnrrn.fi:: BMecTo a~=: 0 
-~-

. . l( 

IlOJIO}KIIM · ct-21>= o. T,O ecTh 

noTp ~py _el\1'., 'iTOObI r.OpH30HT8JlbHbx:if pasMep Brpconi10ro llY'lKa ue sa:encen Ohl OT ::nrepreTH-. ,, .•. . ' . ' 

' . . 

.'leCKOI'O pas5poca. flpn- 8TOM 4 ypaBHemrn /3.3/ ocTaBIIM n~e)KHHMU. 

TaKHM o6pasoM, aeo6xo.o:IIMO BbI6p&Tb napaMeTpbI_ T!'.K, YlTOt:bI yaor.neTBOpH,TJI!Cb ypaB-

HeHHSI! 

;(- a1.-o a 11 = 12 - , /3.20/. 

H 3' IlOCJ10,llHero ypaBH0HHSI /3.20/ H8X
0

0LJ,HM 

/3.21 / 
• -t T ~; , • 



ji 
!! 

:ti 

-'22 

XapaKT8pHo, tj\•o 'Terrepb keo6xo.n:HMbiti -~·i 38BHCIIT He TOJ'IbKO OT. rt npn nal!Ho'M 'Vo • 
HO ·Ta:ic':me H o~"'.:-~THoureHH5I,..:, ~: '-. Bbxpmrurn '.i'errepb i:J6 "tJepe3 "W' cooT:aeTcTBeHHO' nx ,ypa:a-

H 8HH:li ,o.~:~~;ll a:z ==D ·~·11' npnpaBmrnasr'pel:iynhTS'I'bl, nonyimM COOTHOweum:1: :, i 

·u.r:. 

~ /,::, J ! ·1 

;·. ' = 4\..-y· ~ . ':t 1;.~ "" .·,.•~· '6 ,,,P,.s - C Ir 

. C .,.. ~ .fu ,~ 
;c. . Xr. -q " 

. ': .• n 

X2: Sl! t Cf.:f/tt:.,.,.;,.1 
- l':z +· ~.i! t.7 Z' 

;...· ;ll.~ If . ·• 

. -~~ r :.: 

I,;'',. 

~1r 

'..>',:•/3.22/ 

vi 3 Tp~x ypaBH8HHil /3;21/ u /3~22/ MO>KUO HBliTJt n, ;: 6·' ; 'T hp1f ,ll~'l!lHhIX .Jf;, H z: . 
. . T 

; H!J .. f a pud; 3 trpu:ae.c:feilhI :rpaqmKU /ny~KTHPHhie KpHBbie/ 3,llBHCH~O~Tefi n,(<fo),ell¼), T('fc) 

n pH ~ = o, z ,:,Ft , 'ITO OTBeiraeT cn~qaIO 'HH:>K~KUI!OHHO:U: CRCT8Mhl Cli:HxpdtpMO'I'pOHa ! OM .m1. 

.,, ,'.., 3 aMe_THM, 11-TO ecnH . ;: MBJ'JP, TO nony"tJE!H~l;,I~ a_uatJeHHSI ynoMSIHYTf:;PC napa,M,I'lTpo~ 5y.uyT 

Mino 0Tm1~aT1:,cg oT Hafi.ueHHhIX B npe.zl.i,r.uyr.µ~M sapna~Te. npu· ~"x --,.o .,~
1
h1pameane /3.21i 

,ll lISl iyt:nepeXO~HTJO'l8BHn..,Ho, B /3,7-~ -lg5 npll }"" ~ 0 T8Kn<:~ KOH8'lHO, CTp8MHTCSI K 3Jia

'18HHIO, .o:aB88MOMY cpopMynofi /3~8/. _3To cTaH_OBHTCSI O'tJeBH,llHhIM,\ ectm IIO,llCTSBHTb B nepaoe 
·,· ' . ' ' . . 'l 

\ .
1 

. ~~-aBH8HH·e /3.22/ Bhipan<:e1me ~ i H3 /3.21/ If npOH3BeCTH pa3JIOn<:8HH8 no ~- • B mrnefiHOM 

n pu6nu:memm no f} nony'I~M; , 1. -.\ 

\ ~- ,,.. . ,! '\ ·f.L:: 

r:v tqo =- -1!!.. 
a P' 

;>y. 

1,,, ;;e, "
i- CxY' · 

.~. J 

(~ . 
')' 

. ,j 'I', 

_ j3.23/ 

n 0,llCTaBrntSI B pa~eHCTBO 

m eaaoe Bbipameaue 

/;q__ f' :..... Z:dh -,.Cz 
/:q,6 ----C~+ ~ -/.n '( 
d .. . £.e 71 

ua /3.22/ BMecTo .-, i ero rrpu5nH-

).'', .'.'"Jf:1 
;1''.· 

~·~--; ·~:· :"-' r.-,i;,1 -1-n 'i ,_.. f.a £::'" 9 Zo . 1." - -av - ,:;, . T" ,, 

,: !'.J"i 

. .; , IQ,· 

} !."i° 

·.:,._' i•.'. 

··1'1'. t;,· '/3.24/ 

,, d;: ;, '•/i , 
n onyx1eaHoe H3 /3.21 / u. /3.23/, n nponaso,nSI pasno>Keaue, Hail:.ueM npn5nnmeaay:io ·cBst3h 

M8:>K.llY .tg6 H napaMeTpaMH BepTH.K81IbHOI"O llBHn<:eHIISI 1 8H81IOI"H'IHYIO COOTHOW8HHIO •/3.8/: 

"r:.r;\ 

i•.· ~aK 

HHe 

poe 

./-no'~ -'Zo' _ ·1:l XJ! 
? P 1..+c,- ,., 

/3.25/ 
;!::· 

npHf>1IHn<:8HH08 /:e mrneiiHOM rrp116nH:>KeHIIH ITO :: / ypaBH8HH8 ,llnSI orrp8,ll81I8HHSI n 
BH,llHO H3 /3.23/ H /3.25/ B TO'IHOCTH COBna.u~eT C COOTHOW8HM8M /3.8/; T.e. ~H(l"tJe-

' ' - . • . , ' _. ' ' ""> ·,, .. i,,i .. . 
n ,·_._nonyqaeMOe B ,ll8HHOM cnyqae I1pII M81IhIX "'"'fx' XOpOlUO CO!'nacyeTCSI C T8M 1 KOTO- · 

5hmo eail:.ueao B npe.uMnymeM Bapn:auTe. 

·r1,. ,-Ji 
3aIIHW8M Tenepb 'BhipamemtsI Pr H ;JT • npn 8TOM MbI OIISITI:, BOcnom,ayeMCSI r:imep-

L 
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6 OIIII'I9CKII~II cpyHKllHSIMII ,!lmI ypanueit,iifi ropH30.HTa.nl!.HOt;O . .!lBlDKE!HHSI, .ttO-C'.!Wil'IbKY B ,:Haweii 

pa6oqeii TO<JKe rl>i 

' .. ' . .,. . ' .. . 
, ,'. · I • ~ ' . , , . . ,, f I '., ~ 'o ~ _;, ' • :...- '. " ' • '. ' ; , " . , • \ \ , 

c,: =-'to ·J!:-,c (ch :'--·iti.:~taT)-'(ch~~:-$~·;L.i>2r,:='t.,4xj1.i~~ e;T. ~")~(i;'.f:J!..,c "TZ~/rx~_-,··: 
,Jr . Xx ~ £x ef " iC,c if · XK d\.." • . . .' Xx 

' . . 

/3.~6/ 
,!), \ 

. ~ l -A : 

' 'f \ ' -~·,. •• <' ' 
TTapaMeTpbI ny'IKa B TO'IK8X. H300p8:>K8HIISI oy,oyT B ,ll8HHOM cny,i:ae XapaK'l"8plt30B81'bCSI 

C OOTHOlll0lUISIMH: 

I: 

/3,27 / 

/6'/ 

.. . :. •:, ·, ."', .. ,•-:•~; ~ i'~.. ";,',: · !~ - ·•,' l '<;.'l°.'fi.' :•\~."~ .f •:'. ·~'•.~t.:;,:· : .. 

Cpa~rnem1e cpopMyJI /3.27 / C /3.12/ TIOKa3bIBaeT, "'ITO npHM8HHT01IbHO K anycKy 'e CHHXpo-
~-3. '""' •· :•.• ~ '"':JJ; • '. f I • 

1
_'1,! , .: !~, ; i •:~•."' '\ \~' 

cp aaoTpoH OM.HM a .oannoM 2-M aapn:anTe 6y,oyT iiecKOIIbKO xy:me yrno.~1,1e xapaKTepHCTHKK 
f'l.\, : t,:::)•,••. ,i:.~' ;".):-t ~-- ·'q"•' -, ' ;_t? f1; " 1 .°1:'°' °lJ., , ,·t~ 

ny'IK8 1 'I0M B 1-M ~llpllaIIT8,. HO 38TO pl:l3M8pbl ny'IK8 .OY.llYT M0Hblll8. 
:•.~ ~,. .j1.J··r·-~-·J.• · ·i:{~~ 1 Ht -:··1 .... :.->~.·· ·,:"··._; ·./t :' 

) . r . 

•• • •• ··""I 

... :r\' KOHA OHC8T0p 
' -. . 

1.K,aI< :iY:x<;~ .,P.~H~e. y,~aa1:,il;}ano,~b, Ha noc~e.a;ueM yqacTKe c,HCT~µ~r eeqfla, Kai{,-. npaam10, 

npHMe_HSf~:C~, -s~eKT-Pll".J epK9-e;; rx,one ,IPi.1JllH,llpH'I8_FKO~O KOH,ll 8HCaTopa\\1rnq.me~ropa. ITpn 9'.l'OM ·. 

KOH,lleHcaTop 6epeTCSI OObI'!HO HKOpOTKU:IV, T,e. TaKofi, a KOTOpOM ,cpo~yc_upy.rom:ee .ll~fiCT~e-.>I 
'. .· '• . . 

9JI8KTpH'lecX:O:r"O nomr na Bhiopamioii: ,llJillHe RBJISeTCSl <?JI80hIM / .omrna TaKO~O KOH,ll8HCaTopa 
. . .. ' . . ,~ . ' . \ .. .. 

3H81iH'l'0J'IhHO M8Hblll8' .o'mUH,t BOnIIbI )(oneoaHl!H ;· HCIII,I'.:'bIBa:eM.bIX B KOH,!l 8HC.aTope 1i80THIJ;8MH / • 
. . ' . . . . : . 

B CBSl3H' C 9THM B IIaCTc>Sllll8M napa'rpacpe M.bI II paccMOTpHM CHCTeMy, COCT~SIIUYIO H3 noao-

p O~HO-q:>biycnpyror.uero MarHn~i Ii' ',,KopOTKOl"O,.* q1jfr:i:r11,op11qecKc:Yro KO~Ll~Hc"i~opa~ ~. . . ·. ,,. 

M cxo,ost HS n:aee.cTHJ;,IX ,:Y.P{:¼BHeHati: .z:t.BinKeHHSI qacTnu a.· ~neKTpuqecKoM none,· HeTpynuo 

IIOJtY'iHTb B
0 

mrnefiH~M. np116nn::memrn cnehyrow_ue Bblp8)K8Hl:U1 ·£{Jiff BepTlIKElllbHbIX H ropH30H

T aJibllbIX yrnoB JI OTKJIOH8HI!II, a TaK>Ke sueprnii qacTHIJ; Ha BbIXo;:ie H3 KOH,ll 8HC8TOpa npH 



' ii 

ii: 
'' 

-:·:24 

aa.naHin,1x·, uatiaitbHbIX ·ycn:oa1rnx • u, HatJanhUO:ii. aueprm1. aa,, axo.ue: t· .. I 
' I 

. I. 

l'.,i :~Jfi•~-~2 7-t?f' ,~c + ,X4:' 0 ~ ~ 1EE.,: tj; v2~ ~~:.s,·~ ,;z.~1.,~·.00. '·' '' 
. ·__t ~, C·. ;: 

la/ 

·x = X .. , 'f\O · .. s · . VZ- z •t1 · x ,.Gt Ee-,. Wo ~ (i r,-.11,~n ). 
' n. :I:_ I/ 2.:. f;/· '· LYL,' ' _po ; O'o +; .,t + ,LY ..t · z E O +J,v'o 1,ic -: 'wV';} .vz~fto-: ~~ ' ; . /6( 

-..., . 

14.11 

;,- = x \~ ~-io + Wo ·\·!ln vE¥'/~JJ )1- x:· .. o -~ ~-Cl>! v2- fi"~. 0" 
n. .t Eo +- Wo V Z-ft

0
2 .,t, · 

. , ; './~/ --~ ~ -

:.:,~·,c.,-=f,~~, +r,a' i;i Q . ,,,, ,., ·•:,· .la'/. 

~ .. ·, (),( ~.) 

-- ~-it .i =l, ;. R." s~ ¥1.: . rt. ·: >. Jt ;'•· . ,, .. ;~ 
,•,•'"'!')_ 

~' 
I~ ,1 

·io' I 

. { .::·: 
3,a~Cb. 80 - yr-noaott pacTBOp' KOH.Zl9HCaTopa. ··-~ \ . 

R~:. 'ieK0Top1,1it cpHK<:mpoaaaa1,1it paaHyc, 

IlJOB8,n8HHblft 1!3 °Il8HTpa KpllBH3HbI KOH.Zl9HCaTopa, CK8:>K8M 1 U8HTpanbHbIH pa.uuyc; X == R_-R,~ 
' ' , 

R. "'!' p~,auyc -~ l,\GKTOp, Wo- aHeprHst pa:e_1:1oaecuptt 'lSCTH_IlbI, T.e._ ,TaK_o:ll, .nmr KOTopofi 
« • ··• •. • ,_ • '"' • ., ..... ,.. ~ ,., ,; ,·· :·r ,J• ' 

cnpaBe.nnHB9 COOTHOW8HHe: 

Wo 1~ + ~
0

'- de~/{. 
o+ 0 

~-:i~?-C~~.ttHeA,\*?P,Mrne; S - Hanp51:>K~!tHOCTb an,eK~pH'10CKOrO nonst_ KOH.ll8HC8TO_p~ .. HP .qyre 

pa.aayca R. • 0TM8THM, 'ITO amr IlH1lliH.llPH'l8CKOI"O Ko~·aenca.Topa npOH3B8r.t8HHe' _g R. - se-
'f: ("! .• :.··: '. ... . :: . ·• ;,r .- . ~ ::· ·.' , ·,· '., '.! ·-\ .•:' ·.' ; .. 

nH'IHHa IIOCTOHHHBH. B1m.ny 9TOI"O . ayra mot5oA OKpy>KHOCTH C U0HTpOM, naxo.nSJI.U;HMC::SI B ueHT-
·-, . ~·. ·r :. . -: .. -., ~::i \ .t • .• , _.; . . .. . 
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3anHweM Tenep& MaTp~uy npeo6pa3oBaHHSI / 6,j I napaMeTpoa ny'IKa; OT aattanhHO:li 

m:OCKOCTJI K KOH8'1HOA npH .D.8llCTBJIH K8K noaopoTHO:t;'O MarHHTa, TaK H H8XO.D.Sllll8rocsi Ha He-
• ;·' ' '; ~•, • , I • 

K OTOJ)OM paCCTOSlHHH 'nocne ~eroi':--~rnpOTKOro" unmrn.o.pH'!ecKoro koa.o.eiJcaTopa. ,npn ~TOM 
. ' ·! . ' --·: . ... . ... . . - ·.· .. · ·. 

oy.o.eM C'IHT8Th 1 'ITO yK838HHI:,Je n;noCKOCTH pacnonO)K8HJ,I TaK )K8 1 KaK H B- cnyttae, paCCM0-

~8HHOM a _npe.D.bI.D.yr.ueM naparpacp~~. :'a: Bh~x6.o. na Ko~.o.eacaTota· coanailaeT c KoHe•rnott nnoc
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Ypaaaemrn /4,5/ H '/3,22/ o;ipe,d(:!nsi'roT 'coOTB9TCTByIO~He paccMaTpHBaeMOMY' c.rty'<laIO iaifatre

·HHS(·/.n, ·!,:.'l fJ:J ·, -,'f i-;-., ·,38BH,~Hit-,1<;>,<;'.f'.Il'., .S>_THX 3Haqe1rnii OT tf'o II})~ '0o = 15° · B H,,ep~'tSI~IIBfCTCKOM' . . 
np1t611lfmeu~nf 1:;/B ~tpopMyne /:4:i.-6I nonaraeM = · O/ 1 Koiopoe oTBe-•taeT cnyii1:no ~H:>KeKuaa a. 

. !. 
ClIHXpocpa30TpOH~ Ol-1~ltf-; ,n.oxaaaHhl Ha puc: 5' /cm:iowHhie KpHBhie/~-

,,:,.Hanp:uc. 6 I1pHBe)l.9HhI .. -rpaeKTOpIU~;!'e, :II!JOCKOCTI{ OIITH'!eCKOfi OCH .~rm paccMaTptrnaeMoro 
,. . ' '., 

dyQaSI. ·if~aeKTopHSI /1-1/ -• on-rH·•f~i:!itaSI odi','"'nyuKTHpHaSI nuu1rn /2~21·- Tp~eKTopusr ·11acTifUhI,I 
. ·, \ 

.!{ BH:>KymeticSI n O , IIOBOpOTHOH CHCT9MhI napannenhHO OIITIPieCKOil OCH H HM8IO LU eil: paBHOB8CHYIO 

a HeprHIO, numrn /3-3/ - TpaeKTopus:r 11acTHilhI c sHeprneil:, 6onhweii, tJeM paBH9_aecHast, 
",. ,, 

2-n BapHaHT 

.. •7· ·, ••. ~~⇒ 
X . '. l 

TTpH 8:t!> = 0 '18CTHUhI C. 0Jl.HH8KOBhlMH H8'I8ll1;>HhIMH ycnOBHSIMII B H8'!8nhHOfi IInOCKOCTH, 

Ho HMe;IOmHe pa3rIH•1a10muecsr. \ aneprun, co6nparoTcst Ha BhIXo~e H3 KOH.q,enc~Topa B o.q,uy 
.. \ ~! :: ' ,, . 

T O'!KY, .. , ., '· , 1 

J-13 ypaBHeHHSI 
·; (', 

·:·t ,~-

r: =- . 14.6/ 

1-1 cnom,3yst /4.6/ H /3,22/ H8X0Jl.HM r1, 1 . 0 .. 1/ "(;'· .• , • ., CooTB0TCTByIOLUH0 rpaq>HKH Jl.llSI .. .•·. . -
- · Zo ~ 

mpenstTHBHCTCKOI'O npnonH:>Kemrn Jl.8Hhl. B BH)l.e nyH~THpHhIX KPHBhIX Ha pnc.5 npu --=;=x = 0, ~ 

e~ = /5°;; 0,26Z; •1:: = 5,3 { OTB0'18l~IUIIX cnyqaro ~li~~P,~cpa3~Tpoua Ol-1JU1).; •,''.,:-a;.,,::,_.("< 

} ·- ' . . ·- ... ' 

.,Caonuasi Ta6mn1a ocHonHhIX cpopMyn 

. . 
· 3annllieM Te,qeph· cBO.ll.HYIO Taonmxy ,ooiidaai,rx cpopMyn· JJ.mI cneJJ.yIOLUHX paccMoTpeHHhIX 

x/ 
cnyqaea I pa3nH'l8IOLUHXCSI xapaKTepOM Jl.BH:>KeJ:!H;H :aCTHU, HM010lllHX uepaBHOB8CHYIO 8Heprn10: 

~t t.. 

1 / llllCTHUhi~ HM8TOIUH0 pa3~1Il'.'!HbI8 9Heprli~'t.ii: O.tr.HH8~0Bble OCTanbHhie ua-ianhHhie ycnOBHst 
. ' 

Ha l3XO)l.e B IIOBOpOTHhiii: M8I'HHT, )!lhIXO)l.SIT nocne Hero napannenhHhIMH. 0603H8'!HM 9TOT cny-

q aii: True: n = nocne MarHHTa ... ~~i::-:c·:·;·: .~ . __ ., ... ~ .... -..... -~ . 

!.l();-l..: '.:r.l. fl pH i' ~tr~~ Mbl. H0 'oftt ~'M -'ntihHCbtBEt,..i ~09q:Jq)Hil;lle'HThI, npeo.t1pa_30B8ff)ISl nnSI lJ,' 

.':'! 0 r· .m••8lsMomH0:e · H3?,H~HeHH9,;/?1HEWIW,~~-:,~,8,,9JHti: .a pe3ynhT8T~,(hp9~Q.~~EiiN,~ ,.'!.~P.~3 KOH'JJ.eH
caTop .DO ,Bcex, llH_TepecyIOLUHX ,nae cny11aSIX npeHe5peiKHMo:"'MariO' •.. ",.,.,. 

0TMe'rHM TaK:>Ke, 'lTOz acTpet'!aIOI,UHitCst B cpopMynax, ROTOpa;e. OY.ll.YT npIIB0)l.e
HhI HU:>Ke, qneH 1.- z-;c 002, saMeHeH Ha enHHHUY, TaK KaK OTlUI'!He OT 0)l.HHMilhl 
9Toro 11neua aechMa Mano. 
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CnenyeT OTMeTHTb, 'ITO cnyttaH, KOTOphIM COOTB.eTCTBYIOT 011811b 6om,nrne OTpHua

Tenbrl,IN~ :3,a~~HHR: $T . 1iellie,~~Tehb.~1hi';· Tak K8K BBH.llY ·saa'IH~enbHOI'O pacCTOSlHHSl' COOT-:, 
·; -· . , .. ~ ' . . J" . -., : . , ·: . 

i ~·eTcTayromeit ·Ha11am"aoii·· nnocKocTn OT npenBapn:-renbHO:ii onTu11~cKoii cm:;:T~.~!>I ... T.PY.flA<?. _If<?,- . 

. ny11HTb Manh1e .. pa3M8phl ny•IKa B 9TOH u, cnenoaaTenbHO, B KOH~'IHOil: .nnoCKOCTH. Ecnrr >Ke 

, npu ~-iOM aa·, HS'lanbHYIO llpUHHMa:eTCSl .nJIOCKOCTb B~Oi:ta~ B MaI'~HT / _fj .,; 0/1 ro. TOI".ll8 1 
. l ' • 

: oqeaunao, KoacpcpuuueHThI 61., /::::o -6ynyT aemrnu, 'I!O ua-sa H~KoToporo aaqanbaoro yrno.;. 

: BOJ"~ pas6poca nacT TOT::>K.e wnpOKHM ny'IOK B_ KOH811HOH nnoCKOCTH. C aToii T<111Kif- spean:sr ; . - ' t ' . ' . ''... ' : . ~ 

! cny'IBH 12/ n /4/ _Ka>KyTCSI Meaee Bb!I'O~HbIMH B OTHOlll8HHII. nony'IeHIHl Manoro ,, ~ " -

I paaM_epa'. Onaaxo, npu ,qocTaTo~ao 6ol'lbruOM irnepreTH'H~CKOM paa6poce nposrnmteTcSI npeu-
·~ • ·- • • ,. •. . ·, 1 -

,_ Myute"CT!30"'9THX cny11aeB B CMbICJI8- non-yqeHHSl npHeMneMhIX : • JC .. -pa3Mepa" . -~·---goqTBeT~'.I'BY~

; m,,~ro yrrra X Ha aanaHHOM T , . 
J]eiicTB~Te1IbHO, KaK M cnenoaano o:mM.i:taTb, "aaepreTH'lecKue" 

·, 

: K09q:>q:>lillH8HThI /,cM.Ta6mn1y/ .B.Cny'ia.SlX ./2/ H /4/1rn60 'paBHbl Hymo, mr5o ~Ha'lUTem:;,HO 
• ' ' < • • • 

' M8HbW8;· '!eM B ./1 / H /3/ • 
; , I ·, 

06paTHM BHHM8HHe, 'ITO H.amP-IH_e KOH,ll8HCaTopa yxynwaeT, Boo6we roBOpSl, _yrnOBhl8 

:·~apaKT8pHCTRKH pai:tHS~bHOI'~· ~BH>Ke~n:SI :nu6o 38 C'!e•T 9HepreTH118C~OrO paa6p;o'ca /cny'I~H 

/it H i3)'/:----n.'u6o aa C'I8T yrnoBOI"O pas6poca B HatJ:anblio"fi''.'"nn:bcKOCTK' /cny11au /2/,' /4,//; 
. . I 

• . • :. . • -:e-• ~--

Cpa BH emie peaym.TaTOB'i'' npHB~tieHH:f,IX B Ta6nnµe, IlOK83bJBaet, 'ITO panuanb~aSI CTpyK'""." .. , . 

Typa n_r.11Ka Ha BbIX0.£:(8 ll3 1K,OJi.z:t8HCaTop~ 38M8THQ _,M8HS18TCS!'. 1:IP~ He5<;>JtbWllX H?Mepea~s:rf 
. . '. : ' . · ,. -3 '· '.. i .. •· ·., '., 

napaMeTpOB M8I"HHTa, XOTS!'. npH ll,8HHhIX. xapaKTepHCTHKax: Li -,, =- .3· 10 H A lAf" = o, 0 Z ,_ 
. .. ~-
3H8'!8HHSI,. CYMMapHbIX ·yrn·oa oTriir'IaIOTCSJ Mano. · .-; ' 

.).•, '·.! CTpyx,,:ypa IlyttKa ~O BepTR,K,BJJH BO BC8X 4-x C~~amc pa3JIH1188TCSl H83_Ha'IHT;8JlbHO, 
. ..... - . ··-·--·· . \. . ' .. , . .,.,, ............. . . .,, ... ,., ' . -- . 

Pe3IOMHpySI, MO)K~O CK838Tb, 'ITO .z:tml uneanbHOH 61Ic'T8MbI npw cnenyrowux 1
BXQJlHhIX1 

. ~ ~ I . 
xapaKT,epH'C'lll{K8~: nyq~;.ox, ~,.a~, ~2C,l,(,; Ll /"$ £::.:tl;?,$=!>."1O (- I D7 ; A /#,= 0, 0 e I sanaHHhI~ 

B onpeneneHHbIX. BhIW8 Ha'!aribHbIX nnocKOCTSIX, MO:>KHO n.ony'!llTb ,Ha_ Bl,IXO,l:(e KOH,ll8HC8TOp,a 
'--- I . I . . . .. , - , ~ . . . , , 

xapaR:,r7p~9THK~ ny11K,8; He .xym:e, 11eM ,,A Xr ~20 +25; AXr::..3G.u-:-/{c.u; .ti ~T z 10'+ 16' ; 
I .._ . • • • , ~ • • . ' • . , • ' • - .. 

.,..:111 :::- I. 5Cwf..,+.2c.u,• Ecnu npuBeneHHb~e ·•axo'i:tHhie' napaMeTpbl sanaIIhI npi1'' ~ =0, TO 
l ,., . , I . •. . , \' '·.. - '. : '.'. 

npa_ ;~,x JK8 .~rT, 44-r 6Y,f!3M HM8Tb J1X_T,?5u-U75e.u, 4 'Zr ::;::_3CJA.:';-l/e,u,. 

n'ony:')eH~-hI8 peayn~TaTbI llOK83hIBa~T, '!T6 ny'IOK MO:>KeT nocTaTO~HiO arptpel{THBHO 
·' .. :·. '·· ... .. . <· '. . -.; :·., .. :. i: .... ~ 

38XB8ThIB8TbCS!'. B. pe:>KHM pa6oThl CHHXpocpa30TpoHa. 
~: 3. \; rf 

. ,· ,; :, 
0,. r·,:"j': ]". 

BBH.i:tY Toro,· 11TO K xapaKT8pHCTHKaM ny'IK8 Ha BbIX0.£:(8 CllCT8Mbl npei:t'bSIBJISllOTCSI 

CTporue Tpe6oBa.HHH, ueo6xonHMO 13bI.i:tep>KHB8Tb, KaK y:>K.e YK83bIBanocb paHbllie, .£:(OBOJibHO 

m ec~Kne n ouycxn ~a aoaMYweHHSI paa~11~IIlhIX napaMeTpoB cucTeMbI, .,~~p~Mep: /d'n /~{), 02, 

'ld'ol~td'i-/6 151 • 
• • • -, ."_\,'" \ It r.' ·;.. · ".) ; .' . . . , . r · 

M3nO>K0HHbie B HSCTOSIWeii pa6oTe peaynbT8'fbl nocnym:unH OCHOBDil. i:tnSl BbJ6opa 

napaMeTpOB H KOHCTpYKilHll 9Jl0M0HTOB noaopOTHO-cpoKycupyrow;eii: CHCT8MbI CHHXpocpaao-· 

Tpo~a OM.HM, 8 raK.IB:8 ,llJlSI HaCTpOil:KH 9TOit CHCT8MhI Ha OilTHyM. npllM0Hemre CliCT0MbI 
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Ha npaKT1uce .llano xopowHe peoyn&TaT1,1 1 c~rnacy10mu~cs c. 

ABTOpbI Bbipa:maIOT, HCKp8HHIOIO 6narO,A8pHOCTb n.n.3HHOBbeBy, c.:K. ECHHY, K.IT.Mi,13-

HHK~BY H. B.ri .Ca'paaueay., npoao.AHBWHM sKcnepHM8HTanbHYIO pa~o'ry. no · HacTpo.i1Ke H ax

c_nny~Ta!1Hu· noaopOTHO-qJOKYCHPY.IOlllett CHCT8MbI .CHHXpOcp830TpOH8 0J.1HJ1, aa: none~HbI8 .llHC-. 

KyciCHH no Bonp0CSM npaKTH'l8CK0r0 ~pHM8H8HH8 nonyqeHHbIX B .llSHH0tt pa60T8 peaynbTST0B, 
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