


Cepua <,Vve6ruurcu, yve6ruate noco6ua,>

B.f. fpuropreB, B.II. Iopauen,
T.fI. Kyaneqona

IIH}KEHEPHAfl
TPA(pUIKA

flog o6uleft peAaxquefi npo$eccopa,

A.T.H. fopavena B.I4.

Pocros-Ha-Aouy
<,@eEuKcr>

2004



EBK 85.15
r Stl

Peqexeenrrr:
E.B. KpynexnE' rravaJlbHl{K orAeJIa cralrAaprrroaqun

Itenrpa.nwroro KoHcrpyrTopcrcoro 6ropo rpalrcnoprHoro

MarrrtrHocrpoeHlrfl ' gKcuept uo cepru$nraldlrtl B cr'rcreMe

TOCTP;
A.B. IpnurarcoB' AupercTop Hayuro-texnl'rqecfioro qeHTpa no

o6cnyncnoanlllo H peMoHTy aBToMo6r4JIeft .

B.I. IpuropbeB' B.lI. Ioprver, T.[. Kyane4ora

f 83 Znxenepnaa rpaabura/ Cepua <V're6urtxrl, yre6nrre

uoco6znr. - Pocros u/,{: @enuxe,2OO4, - 4LG c'

B yre6xom noco6nn Marepr'raJr no rrn,Kexeprrofi rpaifrre ua-

aorxen 6eg rpa,q[qilonnoro paaAeJleults Ha HaqeprareJrbllyb reo-

Merpr{rc rr qepqeurre. Kypcrr uaxcuMaJrBrro c6lzxcenrr It HaupaB-

nerrbr Ha paSBilTrte EaBblrcoB aKTHBHOTO KOIrCTpyrrpoBar{[T '

flpe4xaauaveno Ana cryAeEToB Bcex tpoprra o6yrexxs' n3] ra-

ronlux rcypc unxenepuofi rpaQNrn, u oco6esro AJrs cryAerrroB-

SaoqEI{KOB.

rsBN 5-222-03856-4 EEK 85.15

@ Ipur'opren 8.I., Iopsqeu B.11., KyaneqoaaT.Il.' 2003

@ LlsAaremcrso c@eHtllicr, o$opunexue, 2OOB

t locru I
I'eouerphqecKme ocHoBbl

KOHCTpyHpoBoHt4f;



I,I HXEH EP HAfl TPAOI,I XA

BBEAEHHE
V.{e6uoe noco6rae <?lnncenepuaa rpa$nraD (rracrb l) <Ieo-

MeTpuqecKue ocHoB6r KOHCTpyr4poBaHr,rf f> noMoraeT ocBar{BaTb
Kypcbl <,HaqeptareJr6Haff reoMeTpl{.f l0 n <,{ep.leuue>. Hnrxe_
HepHaJr rpa(prlna - yqe6Halr Azcr{trrrJrrrHa, uayqarcrqafi Borr_
pocrr uao6paxceHrrff Ha rreprerfiax paornr{Hbrx }raAeJrr4ri B npo-
eKrlr{oHHofi cBssrzr Apyf c ApyroM. znxcenep AoJrxeH yMeTb
rrr4Tarb qepTer+cu. c uouorqrro veptexcefi r.r 4pyrofi TexHr{qec-
xofi  4oxyrrerrraUzr4 Mo)KHo noHffTb Koucrpyxqr{ro rasgenrari ,
ux pa6ory. Paepa6arrrnafl irepreldu MolrcHo Bonnoqarr, TBop_
rrecrcyro TexHr4qecxyxr MbrcJrb no coBAaHr{ro HoBbrx rvro4u(pz-
rcauufi .  3ro oco6enno Balrcuo gna 6y4yu1rzrx KoncrpyrTopoB,

Ogna ua ocnoBHbrx gaAaq Kypca - Hayqurr raao6paxarr
rrecJlolXHbre r43AeJU4ff Ha KOMnJIeKCHOM r{epTexce, pa3BUTb npo_
crpaHcrBeHHoe sooOpaxcenrae.,(axHoe )rde yve6xoe noco6r,re.
noMr.IMo ocHoBHbrx SaAar{, Hecer aHcpopMallrlrc O Tpex BecbMa
BA}KHbIX MOMEHTAX:

. o na6aro4areJre. u Bvrl.e, 6eg .{ero ne nrrpa6orarE npo_
cTpaHcTBeHHOrO npeAc,r aBile'E],il s i

.  o l leJrecoo6paanona I{ aKTI4BHoM KoucrpyrdpoBaHurr, 6ea
trero He noAroroBrlTb ce6g K TBoplIecKoMy perxeHrrlo
sa4av rpaQruqecKuMu MeroAaMrr;

'  o eArrHcrBe Merprrqec*oft ra uosuqrnonnofi  noJrHorbl 14306-
palrceulra, upeAcraBJr,f l Iorqero co6or? e4uucrBo, B rrep_
Byro oqepeAr, rpatluvecxoit,  pasuepnofi  rz rexcrogofi
rau@opuaqr,ru, 6ea qero He nrrpa6arrrnaercff noAxoA K
rreprex(y KaK K rpa$uqecKofi uoAenra o66exTa.

flpunrrure o6oauarreuls

1. To.+cu n ux Epoercrlr.ru o6oona.rarorcff [ponucHbrMu 6yx_
BaMrr Jrarr4Hcrcoro aa@anura A, B,_C, . . .  u,uu qucppguv! 1, 2,
3 ,  . . .  T o v x r . r  [ o c r r e  n e p e M e u l e H r { s  A , E , e  , n ,  f  , l ,  

j .  , '
2. I lpalrrre u ux npoexrlr{H B Tex cJryqaffx, Kor.4a oHH

saAaHbr TorrKaMr.r - AB, CD, EF .. . ,  vrf ivt lZ, 34, 56 .. , ,  a
ocTaJrbHblx cnyqa.Ex np.fiMbre lrnli.trvt, a TaKlKe u ftprrBble Jrr4_
nrzu o6oeHaqalorcfl crporrnLrMr.r 6yrcnarvrrE JIarI,IHcKoro a.rrdra_
B H T a  -  a ,  b ,  c  . . .

3. f lnocxocrt ,  eci lv! oHLr BaAaHbI TorIKaMIir l{Jrtt  upflMbr_
M r ,  -  A B C ,  D E F  . . . ,  1 2 3 ,  4 5 6  . . . ,  a b ,  c d .  . . . ,  A b ,  B c  . . .

9acrr 1. feonetpuvecKre ocHoBbt KoHcrpyxpoBaHufi

Cexyu{ue npoellupyloqL4e nJlocKocrr'r o6osHa'{alorcfl paSoMK-

Hyroft nvrH:r'efi M nponucrlbrvru 6yrnauu pyccKoro aa{ranura

A-A, B-8, , . .
4. HanpaueHr,Ie flpoeqnpoBaHu.fi IIJII{ BsrJIffAa - crpen-

KaMr,r 14 npo[ucnblMr,r 6yrcnaura pyccKoro a.n$anuta - A' B, B

... ;  KOOpAT{HaTHbIe HanpaBJIeHH.E - CTpeJIr"A]| ' IVL U CTpOrrHbI-

un 6yrcnanr,r Jlarr{Hcroro an{ranrara - x, A, z.

5. fllocxocrl{ npoeKrll4fi -- r1n(ltpamra 1 ... 6 - ocHoBHbIe'

7, 8, I  . . .  -  AonoJIHI,ITeJIbHbIe.
6. HanpaeneHl{e npoeqplpoBaHllf f  (ssrrsAa) f ionaoblBaer-

orr roJIbKo Ha IIJIOCKOCTSX, [apaJIJIeJIbHbIX npgMbIM, yKa3bl-

r larcqnM HanpaBJIeHHe.
Heaannculro orroro, .r to o6ognaqaercg Ha qeprelre, Bce

6vrcsbr oAI,rHaKoBoro Harrepraul{fl IlcnoJlbSyrorcg roJrbxo oAHH

1rrra. HanpuMep, ecJrH ToqKa o6osHa.reHa 6yrcnofi  A, to na-

rr l) i rBrreHr4e npoel{I{poBaH}If l  o6oauaqaercff 6yrcnofi  E u "t .  g.

1. KOMIJIEKCHbIff ITEPTE}K

1.1. Ilpegnner I{ r{eJrb l{H?Kerrepuoft rpaQurcn

14rrrxenepnaa rpaQurca I{syqaer Boflpocbr zeo6paxeHr'ta
u l )o ( : ' r ' paHc rBeHHb lx  $opu*  Ha  [ noc roc r l {  I r  Bo I I pocb I  KoH-

{  r ' l ) v l r poBaHr , ra  r pad l r avecKux  r " r o4e ; re f i  I I pocTpaHcTBeHHb Ix

r l r o l r r r t

l l l r oc rpanc rnenno f t  $opuo f i  Hagb lBae rca  n ro6oe  MHoEe-

,  t t i l l r r  TOqeK ,  D to  unoxcecTBo  Mo l ICeT  cocTo f lTb  r . r s  ogno f t

|  |  r ' r  l (  r f  ,  H3 HecKoJIr ,KI . r  x  roqeK vrJru vr .B 6ecxonetf i roro qucJla

|  , , , t ( , t ( .  I l poc rpanc rBeHHbrx  Qop ru  ovenb  MHoro .  OcnosHr r x

i r l r " r " l  l ) r r r cTBeHHb IX  $OpU nec rcoJ lbKo :  To r {Ka ,  npgMa8 ,  [ J I oc -

r , i l r  I  t . ,  l t o u e p x H o c T b .
' l ' r , , r ( : r  -  HyJ rbMepHa f f  [ poc rpaHc rBeHHaa  Qopua ;  n l oc -

t , " '  r r ,  l t  t r o r l epxHocTb ,  cooTBeTcTBeHHo  -  AByMepHag  14  Tpex -

r . r ,  l ' i l r r , r  u t ) ( ) ( :TpaHcTBeHHb le  $op l t u .
|  ) ,  r t ) r l l , r c  npoc rpauc rBeHHb le  ( l opu r r  ns r , f i I o t cg  a6c t -

l " r |  | | l t . rN r  i l / r * ,  oHL r  co3AaHb I  KaK  oTBJ IeqeHHbrg  I I oHgT l { f f  B

| , r .  r \ '  r r  r " r  r  r  c  r r 6 t : ' r ' pa f zpy ro rqe r f  pa6o rb l  r { eJ l oBeqecKo ro  Mb l l u -
' t  I  t l  l t  l l

l l  r .r,nrr' I l ,n r! ul)r.rlrJ{' l 'o f ipocrparrcrBeguyro {roprvry xaarrearr {rn-

I  u r r r ruMr , r  r r . ( )Mo1 ' l l l t r tecKoe Mecro ,  ceMef tc rBo I l  T .A .
'  =  r f  l  , l i l t  t r l t : i l r t t t l to  yAaJIeH[e ,  oTB, ' reqeHue.
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tr{Hxcenepnaa rpacpzra noAroraBJr14Baer K KoHcrpytrpoBa_
nurc rpaQzqecKr,rx uogeaefi ,  peaJrbHo cyulecrByroqux rpex_
Mepnbrx npocrpaHcrBeHHbrx rDopr"r,  oKpyl*aroulux qeJroBexa B
noBceAHeBHofi nparrnvecxofi  AeflTeJrbrrocrr{,

Ocsonuor7 eagavefr r,rHlrceHepHofi rparpuxr,r aBJrfferc.a r4ay_
seHr.re gaKoHoB ueo6paxceHra.s rexHr4qecxux cpoprvr.,(pyrnrvru
cJroBaMLt, r{H}r(enepHafl npaclruxa yr{I4T qI.lTaTb Ilr KOHCTpyI{pO_
BaTbt r4rIil cTpot4Tb qepTerfiu.

,{na roro .rro6rr upoqr,ITarb I4Jrr{ nocrpor4Tb r{epre)rc, He_
o6xo4rzuo pasBuroe upocrpaHcrBeHHoe rrpeAcraBJreHne. I , luerr
rrpocTpaHcTBeHHOe npeAcTaBJIeHI' Ie _ 9TO OSHaqaeT Ha ocHo_
Be opr{TenbHofi nam.gru urrpa6oratr opr4TeJrbHoe MbrruJIeHHe.

I{ro xce noHr,rMaerc.a noA opr{TeJrrnofi  nau.srbro r,r sprr-
TeJIbHbrM MblrrrJreHaeM? Moxno [peAcranr4Tb, r{To Bce MHo_
roo6pasne rexHr4qecr l rx  cpopu o6pasonano orpaHr{ r {enHbrM
rr r4croM a6crpaxru l rx  npocrpancrBeuHbrx  eopr " r ,  Koropb le
HMeror B[oJrHe onpeAeJrenHoe uao6paarenr.re. BprareJrbHo Ba_
noMHr{B r lso6paxcenue orhx npocrpaHcrBennbrx rpoptr, urr,
rrr4Ta.E qeprelx, rax 6rr npoBoAI{M KoncrpyKTrlsnrrr i  auarug
HJIlr MbrcJreHno pacr{JrenseM TexHl4qecryro tpopuy Ha a6cr_
parTHbre rexHr4rrecrcve cloputr 14 yxce r,ro Hrax c noMotrrblo
BpnreJrr,Horo Mr,rtiltreHrr.s coaAaeM TexHvr{ecftyrc @opvy.

B uxx<eueprrof i  rpa{ruxe BHaqaJre paccMarpnBarorcs Hao6-
pa) r {eHr4 . f l  a6crpar ruux  npocTpar rcTBeHHbrx  $oprv r :  ToqKH,
nparrrof i ,  nJrocKocrrr,  noBepxEocrn. Tarofi  nopffAorc rroJro)+ce-
Hu.f l ,  no MHeHrIro aBTopoB, cnoco6crByer nosBJIeHaIo y r. Igy_
qarcrr1ero npeAMer 6onee r;ry6oKoro npocrpaHcrBeHuoro [peA-
cTaBtreHl.rf l  r4 nocTeneHHo noAfoTaBJrvBaeT ero K paccMoTpe_
nurc v oo6pan<esnir rexur4rrecxr4x clropru.

OcnoealrueIra AJrs paccMorpeHus a6crpaxrnux rrpocrpaH-
crBeHHbrx cpopu auaerc.f l  u ro oqeBrrAHoe o6croffTeJrbcrBo,
qTo caMI4 a6Ctpaxrnue noH.f lTl{f f  ,  TaKVte, r{aK TorrKa, I Ipg-
Mafl,  frJrocKocTb BoSHr{KJrVt VI7 paccMoTpeHrI.f l  peaJlbHbrx TeJr
u ,  n  raxo f i -To  Mepe,  o rpaxdaror  o6 terc r r r  MarepnaJ lbHoro
Mr,rpa.

I lon;rrrEe rorrKlr BoaHrrKJro B peoyJrF,Tare a6crparqur4 or
pasMepoB TeJra H ero {ruezvecxltx cgoficrB, Koropbre He r.rrpa-
rcr guxaxort poJuz, HanpuMep, f ipv woyqeHr.rr4 nepervrelqenuft
B npocTpaHcTBe TeJr MaJrbrx paSMepoB no AocTaTo.rHo 6oar_
IllrlM TpaexTopl{.sM.

f lonsrue np.EMofi BosurrKaer B pesyJrbrare a6crpaftr{rrr4
or pagMepoB TeJra ra ero $ueuqecxux cnoficrs onpe4elennofi

gacru 1. IeoiaerPhqecrue ocxoeut xoxcrpyuPosarlR 7 
.

[pocTpaHcTBeHHOfi QOpvrH THna cTep,{cHff' HarffHy'roir llu'r'd',

cBeroBoro Jlyqa [r T. 11.

Ananorra.rno, rrcror{Hl4KoM noHgrl{g [JIocKocrI{ cJly)rcar

rroBepxHocTH peaJIbHbIX rIpeAMeToB' Hanpl4Mep: cToJIa"IHCTa

6yntaru vlru MeraJrJra.
B iaaa.{ax c a6crpaKTHbIMI4 [pocrpaucrBeHHblMu {ropwraurl

oqeHb [pocro paccMoTpeTb Bce BoSMO]rCHble Bapr'IaHTbI oA/(arr Ha

r(oncrpyupo Ba*we vrvt Ha orHocr{TeJlbHoe noJlorteurre a6crpaK-
'r'risrx dropu Me)rcAy coloir n [oJlo*deHlIe llx B npocrpaHcrBe'

I, I ,  narcoueq' BoBMolIcHo' caMofi rrasuofi  upt ' tvuuofi  pac-

(rMorpeHI4s ueo6paxenr'rf i  a6ctparcrHblx [pocrpaHcrBeHHbIx

rlroprvr ae.naercg ro, qro I4 npI'I rrBo6patrceurrr'I TexHHrrecrux

,|, ,rprvr acen4a nplt6erarct x a6crpaxIIHI ' I '  T'e'  K HSo6palKeHI4Io

rr() tscex roqeK o6GeKTa, a roJrbKo clrequaJlbHbrIvr o6paaou

rr,r/ leJreuHblx a6crpaxrnblx npocrpaHcrBeHHblx {ropvr'  onu-

( 'r ,rrarculux ganuufi  o6beKT* .

Ocsonnas qenb r{3yr{eHr{s pagAeJra HH)KeHepnofi  rpa(lz-

r( i l  --  Nrarul l tHocrpol lTeJlbHoro qepqeHl' Ig - eTo upl ' t  o6pete-

luo nzlBbIKoB qTeHIrg 14 KOHCTpyI4pOBaHI'Iff rrepTelrcefi KaK MO-

rrl rr ci'i texHtla{ecKI,Ix dlopttt.

I.2. BrdNbI IIEPTE]ICEIT

1.2.1. Koun.rerccuuft** qePTe'Ic

l( 'n rr:rexcsr,ti i  veptex nonyql'IJl nara6oluuee pacnpocrpa-

r r  urr .  l ]  HasgaHpl l , t  STofo BI4Aa r{epre)r(a [p l4Hgro onycrcarb

I  r l o l l ( )  l ( ( ) M f I l e l t C f f l f f i ,

l l / r r ' r t  r (oMnJlexcHofo qepre)Ka 6ula npeAnolrceHa lacna-

i l , ,^r  N4{) l r ) rce171** ' r .  Qg SaMerHJI paoMepHyro cBf l3b orAeJlbHbrx

rr  r , i r l r i r ) r (crrr i i  oAnoi i  ra tot l  xce npocrpaucrseHnoft  ( f ropusr u

i l l ' ,  , , r  r r ' l ) r ( l l  t l  pa3MeII IaTb I ' lX Ha qepTet lce e grOft  CBff3I4 '

I ' i r : r v r . l r r r y t o  cBsob  AByx  I aso6paxeHu f i  He tpy4uo  SaMeru rb

i l | | i l  | i l r  ( 'M() ' f l )eHr{ I { ,  HarIpI{Mep, KoMnJIeKcHoro qepTe}Ka AeTa-

,r i l ,  r r r r i l , i l r r r r t r ' lo i . i  uraf i6of i  (pnc.1a) '  I ' IJ I I i I  KoMnJIeKcHofo qep-

I  r ' i t  r r  \ , t  ( '  r t l ( l l  ( p 1 1 c .  2 a ) .

|  | , , ,a r l r r ) r ( { ' r tn ( :m 6ca reo l re rp [qecKoro  a6c tparuponarua r  rcaxof t -

' r r  I  r i  r r  u r r  r r r l ( :1o l l  ( ro to rpaQuvecxoe ra lo6pancenze,  nAe rcar<Aof t

, , .  i l  ,  , i r , r . r  r (  r l r  |o ( i l i l ( t rc ' tBye ' f  cnoe r , rao6parxeuue.

f  l f  I r r r  r t t t t t l l l r x t t s  -  C B E 3 L .
' '  |  , r '  r , rp  Morur t  (1746-1818)  -  3HaMeHI ' IT I ' I f t  Qpanqyacxuf i  reo-

: i i .  I  l ,  t '  r r r r ' r r r  l r r  l ,
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Ha ueptexe urafi6r,r craar neo6paxcenraft ocyulecrBnffercs

paoMepaMu Ar ' IaMerpoB 12 u  25  MM'  OqeBLAHo'  oTa cBf f3b

coxpaHffercr.,  ecrvr uoo6paxcenne noMeuflTb MecraMu'

PNc. I

Plnc.2

otlre.rennas cnaat uao6palrenrzfi n 4alr,HefiUreM fioJlyqil-

Jra HaBBaHI{e f ipoeKllrronHag cBfl3b' f lo4po6no cMbIcJI '  BKJra-

arreaeN{I)rfi B froHgTne [poeKIII{OHHafl cBs3t" 6yget paccuar-

prlBarl,cs AaJIee. 34ecr rxe o6parnlr BHI' IMaHve roJIbKo Ha ro'

qro r loHlrrr4e npoexql4onnoii  csaalt f lBJlgerc's ocnonofi '  no-

rrloraroulefi KaK crpol'ITb rreprelr{ll' TaK r'I qrtrarb Hx'

gepterx nocrosHHo coBeprueHcrByercs' O4no us HaripaB-

.nenr.rf i  coBeplueHcrBoBarrr{a - 9To ucnonbsoBaHr{e ycJIoB-

socrefr ra y[poulenzfi  c qenr'ro corcpauleHl{s rpaQl{arecxoft

p a 6 o t l t .
B paccuorpenHbrx nprrMepax qepretrcll rrrafi6rr I4 yroJIKa Mo'rc-

Ho Aarb c rrc[oJrbsoBaHlleM oAnoro I43o6pa)KeHI'Ia (puc' 16' n'

26)' o4uarco r.r B gToM cl)^{ae npl4Hsro ycJIoBHo cql4Tarb qepre-

}KI4 KOMNJIEKCHbIMII.

gacrr 1. feolterp uuecru e ocHoE bl KoHcrPyl'l po Ba H ll8 9

B HacToaulee BpeMfi noA KoMntIeKcHbIM ueptexcoll rronltMa-

erc.fi He TOJIbKO r{epre}*c' gggTggrrlufi !I3 HecKOJIbKT{x cBsSaH-

HbIx o[peAeJrelrubrM o6paeon raeo6p.axceHlli't' tto vt r{epre}$ r'3

oAHoro uao6paxceuut, "o"tpo""nlr i l  
tar<uu oOpaSoM' t{To Ha

IreM r{acrb SleMeHToB AeraJlt't noKa3blBaercs 6eg ucKa)rceHl4g

$oprvru u pasMepoB' a Apyraa 'racrr' soo6ule He rloKagbrBaerc8'

IleAocraroulaa uH$oprvralrtrff lra raxoM qeprexce voxc^er coo6-

rqarr,cs npPr noMOIqr ycnoBHbrx o6osHa'reHfif i  (56' 118)'

1.2.2. Lt<conoMerpr{qecrclre* [poenqrru

71:r ror 6olr,ureit naua4nocrbro'

Puc .3

, \ l  , , l l r ( | N r f  r l r r r r r  ( r ' 1 t . ) l  a x o n  -  o c b  r  m e t r e o  -  r r 3 M e p n l o '
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CyulecrreHnbrM HeAocrarKoM aKcoEoMerpr{qecKoro qepre-
)Ka gBJlsercn 6olee cJro)ftHoe nocrpoeHlle.

flpuuenarorcff aKcoHoMerplrqecKue qeprerfir4 TaM, rAe Hyxc-
no coo6ulrarr ycrpoftcrBo, KoucrpyKrlrrrro, npaHrlr,r[ pa6orrr
rcarcux-nz6o usgenuft c ucnoJrbooBaHueM aJreMeHTapnoro rrpo-
crpaHcrBeHnoro npeAcraBJIeHHg, T. e. B KaraJrorax 4eraneri,
I{Hcrpyxrln.ffx no o6cnytrrdBaHrlro, B nJrarcarax,

B ganrnefiureM npv r4gyrreHr{n KoMrrJrerccnoro qepre)Ka Mbr
6y4errr qacro npuberarb K aKcoHoMerprrlrecxlrM upoercrlrrsM
nax 6o.nee HarJrsAHbrM. Teoprza xre aKcoHoMerprrqecKr{x rrao6-
paxcenufi 6yget paccrvrorpeHa HecKoJrbKo uoslr(e.

1.2.3. IlepcrrercTuBa* rrJrr{ rrepcrrercTnBrrbre npoercrlr{u

f lepcnerrneHbre upoexrlrr14 r lcnonboyrorcf i  npr{ [poercTr,r-
poBaHr{rlr pasJrr4rrHbrx xpynnora6apr4THbrx coopyxceuari c qe_
rbK) <(npocMoTperb) coopy*ceHr{e ,qo ero nocrpoftxn. B erou
cryr{ae raao6paxenrae crpor{Tcff B coorBercrBr4r.r c reMr,I Ka)Ky-
rrlrrMr{ca zgMeHeHrrffMu BeJrrrqr4ur,r rr oqepraurafi npe4lreron,
Koropbre o6ycnoenenrr crefieubro or4aJreHHocrvt trx or Bpr,rre-
JrE, or rotrxrr Ha6.rrro4euua (pnc. 4),

Pwc.4

1.2.4. Ilpoercrluu c qr{cJroBbrMr.r orMerrcaMr.r
Sror nr.r4 r{epre)Ka BcerAa coAepx(r,rr oAHo Hoo6pa)r(eHr,re, a

B f ipr.rHl lr4ne aHaJrorr4rleH KoMnJIeKCHOMy trepTe]f iy, cocToff-
rr{eMy r4s 4eyx uao6parxennfi .  Bropoe rrao6pa)KeHne gaMeHE-
rcT orMerxr4 Bbrcor nurauit r{ Totrer.

*  J Ia r .  persp icere  -  EacxBo3b BI rAer r , ,  BnnrMareJrEno paccMa. r -
p r r B a T b .

1 0 gacru 1. l 'eonerprvecxtle ocxoBbt KoHcrpytlPoBaHxfl 1 1
t O

tr{cnonrayrorcff npoeKllul4 c qkrcJloBBIMt4 orMerKaMfi' Ha-

npr{Mep, AJIS I43O6pa)rCeHI4tt MecTHocrrr. Ha pr'rcyHrce 5 noxa-

3aH r{eprexc yqacrKa MecrHocTI{ .

1.3. METOA frOJIvrrEHLIfl TISOBPAIICEHI{ff

1.3. 1. Anuapar rpoeqrpoBaul{fl

Bce nepeuracJleHHF,Ie BI4ArI tleprexcelz nory'renbl MeroAoM
npoeqr4poBaHl4s*. PaccMoTpnM cylqecTBo MeToAa Ira npllMepe
nocrpoeHrrs npoeKqI,II4 hIU fisO'pAXCeHUfl TOr{KIt.

Aag roro .rro6rI noJlyqurb IrBo6pax(eHIre rot lKLI, Ire JIe-

)Kauleii B nJlocxocrr.r npoexqztl, HeoOxoAlIMo flpoBecrr, npo-

cl\ilpyrcu{r4fi nyr{ or rorrKrr Ao IIJIOCKOCTII rrpOeKIII4Ft Vtttw gO

uepeceqeHfif f  c r lJlocKocrblo npoeKqufi.  o.reBI4AHo, MOrrtHo

uotryqurb 6ec.rracrennoe r{I4cJIo npoenqr,rfi Tor{Krr' MeHag Ha-

ilpaBJreHrre ilpoeqvpyrcqero Jlytra I4JI14 Ha[paBneHI'Ie npoequ-

l )oBaH14. f  .

.{na nonyvenr{s oAuono I,Igo6pat(eHl4ff Totrrrr Heo6xoAI'IMo
:, i lAaTb HarrpaBJleHrie npoequpoBaHrlg,

P n c . 5

l la pncynxe 6a 4ana HarJlf i .qHafl  KaprI, IHa noJlyrreHrrs npo-
,  r r r l r r i i  o4uof i  Toqr r4  A  na  nnocrcoc t ra  1**  To t rK I4  A1,  np l r
r l i r t l f  l i rEJreH?ri l  npoerlnpoEaHvlg B. O.renuAuQ, ecJIt l  TOqeK He-
I r\0, i l ,KO, TO BCe npoell l4pyroulrre Jryql4, r1Me.f i  Ha[paBJIeHI' Ie
I i ,  fry71yr [apaJIleJIbHbL

llpocrluponaHue, nplr KoropoM Bce f ipoel lupyrcque nyqu
| |  /r  I  r i l  l | . [()Jt bHbI, HaSbIBaeTCff napaJIJIeJrbHbIM [poequpoBaHI4eM.

I Illrot'xr' - or JrarrrHcr<oro projektus - 6pourennstfi nnepeA.
"' ,l[rrrroc AJrrr Kparxocrra BMecro ([Jlocxocrr, 1r (2, 3 u r. A,) 6y,qeu

' , '  r r , , r , : ( ) r t i r1 l ,  o6ocnaqesue I I l  ( f I2,  f I3 u r .  a. ) ,
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flpu norvrou-1rl napaJrneJrbrroro [poerlr4poBaHHs [onyr{eHbr
Bce paccMorpeuubre Br{Abr rreprencefi ,  rpoue nepcnexTuBbr.

,Annapat npoer{r{poBaHlr.E cocrotrr r,ro nJrocKocrrr rrpoen-
\vru u npoerrupyroulux ryveft, lrvreiorqux AaHHoe HanpaBJre-
nue. HerpyAHo npeAcraBrrrb peaJrblryrc MoAeJrb af l f lapara
npoequpoBauna. Tovxy A ocreulaervr uapaJrJreJrbnbrMr{ Jryrra-
Mr{ cBeTa, r,rMerou{r.rMrr HanpaBJreHr,re B; ua II2 (erpan) nony-
lraeM rtso6pa)fteHrre (reur) Toqxu A - rourcy A2.

Ha fI2 (pr,rc. 6a) noJryqeno nao6paxexne to.rxr,r A -
ToqKa A2, I{uQponofi r.ru4ercc uenoJrbooBaH AJrff roro, vro6u
orJruqr4Tb ror{Ky or ee npoercqr.rn. Tar KaK HaMr4 ncer4a 6y-
Aer paccMarpraBarbcff qeprexc rcax raeo6parr(eHne, npoercrlr,rff
opuruuara*, a nJlocxocrb npoeKlll{fi - ran aKpan, rroKasbl-
narculrarZ eto uao6palrceur{e, ql{cJroBble lrHAexcbr B Kar{ecrBe
oTJII4rrrATeJIbHOfO IIpr4SHaKa npoeRrlvttl oT opl4rl{HaJra He Tpe_
6yrotca, r i  ax, KaK rrpaBr4Jro, MoxcHo He HaHoct4Tt, Heo6xo-
AIIMO TaKII(e vMeTb B Br4Ay, rrTo npoeqHpoBaHr4e - r,rAeanb-
Hafl** onepa'-]]ds., u flpu nocrpoenuu uao6parxeurafi lloKasbr-
Baercs roJrbrco pesyrrbrar erofi onepaquu. Opnruua"n roo6ule
Mo'fier rre cyu{ecrBoBarb B 4er?crnrareabHocrlr, Mbr lr(e 6y4ervr
crpor4Tb ero rzao6palrcenue xax 6rr c ucrroJrbaoBanrreM Dac-
cMoTpeHHoro annapaTa npoeqr4poBaH14ff.

1.3.2. OcnonHoii npurulrr[ rrreur.rfl rreprerrca.

fforrsrrle sr.r,4a

,{ lr  roro .rto6rr [porrrrrarb rrepre]r{,  ueo6xo4uniro ycao-
BI{Tbcfl, KaK )Ke npeAcraBJrfiTb no raoo6paxenr.rrc oplrrrrHaJl.
34ecr neo6xoAr{Mo KpoMe opurr4HaJra 14 a[napara flpoeqnpo-
Bagrrg BBecrrr Ha6.rrro,[are,ng,

Ha pucynr<e 66 npe4craBJreH Tor *{e annapar [poeqrrpo-
BaHI,If l ,  rrro , I  Ha pr4cyuKe 6a, to.rrrrco fI2 pacnonorfteHa K

* Oprrrnrraa - o'r' irar. originalis - [epBonarraJrrnrrfi. 34ecr rxnro-
rraer RaK a6ctpaxrntre non.arl,Ifi: ToqKa, fip,EMafi, rrJlocxocrb rz r, A.,
Tarc H peaJrbrrbte: npeAMer, ngAeJrlre, Aeranb u 'r. 4. B rexltl{Ke opzrl4-
HaJr - qepre)fi (ullr 4p. 4oxyvenr'), nr,rno.nsesnsrri HerrocpeAcrneHxo KoH-
cTpyKTopoM, cJIy*Cr{T AJIA r{3fOTOBJIeHrr.g [oAJIr.IEHrIKa, T. e. qepTexra,
o{ropu;re nnoro coorBercrByK}uII{ME noArrrrcaMl4 rt AolycraroqrrMl4 Mlro-
roxparuoe cuarrre xonuft. B ra.recrse rroAJrr{Hur,rxa Mo)rcer r,rcrroJlboo-
BaTbcs il opfirfiIlaJr.

** Z4ea,rsarrfi - or $p. Ideal - ornocaulrrics K rrAee, x AeffTenb-
Eocrl,r MlrrrrJrenua; roo6paxcaeuufi, peaJrbgo ne c1'u1ecrnyrcu1nfi.

7 2 9acre 1. leouerprlecxl le ocHoBbl l toHcrPyxPoBaHxn

HaM pe6poM. f lycrr na6nro4areab paccMarpl4Baer'opHti lHaJI '

TOqKy A, no HarlpaBneHlrro npoerlHpoBaH'us B, t '  e'  HanpaB-

JreHr{e BsrtrsAa 6yger conua.4arb c HanpaBJIeHI4eM flpoequpo-

BaHHs. Aaree, y6epervr rorrKy A u uolrecruM Ha ee Mecro

npoetrll4lo ror{Kl{ A - rovry A2 (puc. 6n). flpovurarb qep-

Te,rC TOr{KLt A - ero o3Hailaer: paccMarpl4Bas l4306pa}fteHl'Ie

Tor{KH (pr,rc. 6n), [peAcraBJlsrb KaprHHy raKoIZ' KaK Ha pH-

cyHKe 66.

a) 6)

B

B )

P x c . 6

\4ran<, ycJIoBI,IMcg, paccMarpuBaff [poeKIrI4I'I' KaK 6u pac-

( MilrplrBaTb opLIFI4HaJI HJIH [pI{MeM, qro npoeKIIHfl  -  OTO

ll l l / {  opurr,rHa,' Ia* (e currcae BI{AI4M op}rrr4Harl) '  r l t lH ero

r 'pirrpuuecraa MoAeJIb, xor,f i  B AeftcrBurerbHocrl l  9To roJIbKo

rr:ro(rpaxceHue o6paulenHofi r na6nrcAareJllo ero BIlAI'IMofi qa-

r"r 'rr .  B cBflgl4 c [pr{HflTbIM [ouarlreM B?rAa I ' I  c BBeAeHrreM

rrrr6rrro4arera, oqeBIzAHo, Ha I{3o6pa}KeHrlu ttogBhTca Bu4vr-

M I.I( ' T'I HCBI4III4MbIE TOI{KIA,

' l l TleiicrntrreJlr,Hocrn, B cllny oco6ennocrefi 3pr{TeJrbHoFo annapa-

ril ,rr.[()lrcKa,3TO yTBep)KAerrfie Mo]fieT 6rrrr cnpane4Jr}rBo ToJrbrco lrpil

tr rotrl)Jt)r(crIHu a6crparr:rrrrx nJrocKI,Ix SJreMerrroB

1 3
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Ecnu oprlrnHaJl cocrorrr Lr3 AByx to'rer A u B (puc' 6r) n

npoeKl{uH Hx npH AaHHOM HanpaBneHI4I ' , I  npoeIIHpoBaHHs co-

BnaAalor, To MO)I(HO cKa3arb' r{To roqKa A upu paccMorpe-

HHu npoeKlluit sa fI2 nugwv^a' a rorrxa B - nenu4nr"ra'

Hetpy4uo SaMerI{Tb' t{To ecJlr{ na6lro4atens [oMecrr'ITb c

lpyrofi cropoHbl rrlocKocru npoercqufi, LrsMeHrrrcs L ycnoBue

""a"*o"t". 
To'rrca B 6y4er BI'IArrMa' a roqna A - nenu4urta'

Ecnu xe nJlocxocrb npoercrlnfi pasMecrl'ITb Me)KAy opHrI'IHa-

JroM I{ Ha6rIoAaTereM' TO ycnoBr4e BLIAI'IMOCTI4 He HSMeHI'/ITCg'

fllocxocrr npoeKqr4r,r B eToM cnyqae 6y4er <npospaunofir.

B nrc6ovr cJlyqae' r4e 6u HLr EaxoAI' IJIca na6nro4atenr'

ycJIOBlrMCff npl4 rrTeHr'Iu qepretKa ctrHTaTb IJIOCKOCTb 9Kpa-

HoM, pacnoJro)KeHHbrM BcerAa roJIbKo rrJrla flepeA' un*r 3d opr.l-

"*"arrot. 
Ec.nn, nanpl ' IMep' nJlocxocrb npoerquft pacnolo-

'KeHa 3a opurl'InanoM' To He Mo'+cer 6lrtl to'rer opI{rr'IHaJIa'

pac[oJro)KeHnblx B rrJIocKocrI'I uirvr 3a nefi' ]Icxo4g I{3 npll-

HffToro ycrloBl ' I f l '  Ha qepre)rce nrru 6y4eu BI4AETb roJIbKo

op14I'H HaJr.

1.3.3. Vc.noBr{s' onpeAeJrsK)rque trepreJrc oplrrlluana

Ecnv npoeqnpoBarb optlruHan Ha nrocrcocrr npauonnneft-

HbIMI4 JryrraMl{ lI ycnoBHTbcg o noJIo)i(eHI{r'I Xa6nrcgatela' to

HeTpyAHo SaMerr{Tb' rrro nonyaraeltoe r'reo6paxceHl4e oplltruHaJla

6y4et onpe4eJrrlTbcs AByMs ycJIoBHsMH' flepnoe: [pI'I AaHHoM

nonolrceHl,Iu UtlocKocrr't npoeKrlrrl4 r'I Ha[paBneHHr4 npoequpoBa-

HI4g BI4A noJryrlaeMoro I4306paE(enua 6y4er saBHcerb or noJIO-

,r{eH}ra opHrI,IHana orHoc[TeJrbHo ntlocxocrll fipoeKqrrfi' Ha-

[prrMep, Ha pI'IcyHKe ?a otpeaox npnrtoii AB cnpoequpoBa;rcff B

orp"to* npalroft A282, a Ha pI4cyHKe 76 - B roqrcy'

Bropoe: npl{ AaHHoM orHocHTeJIbHoM rroJroxeul{H [JIoc-

Kocrl4 npoercqufi u opnrrrHaJra BnA r4So6partenl'Iff 6y4et oupe-

AeJrffTbcs HanpaBJIeHr'IeM [poequpoBaHl4s' Hanprauep' Ha pnc'

7e npu HaupaBJIeHI' Iu npoequpoBaur' Is E npoercqna orpeSKa

npxnofi - TaK)Ke orpesoK np'sMoft, a npH HanpaBJrerrl4lr IIpo-

erlrtpoBaHr4fi I - ro'rrca.

PaccrvrorpexHoe rpoeqnpoBaHl' Ie (puc' 7a' 6'  n) ocyqecte-

JIffJIOCb NAPAIJICJIbHbIMV NYI{AMV SAAAHHOTO HANPABNEHI4fl '

1.3.4. IlentpaJrbuoe rpoeqrrpoBarrrre

Hanpaelenl4e npoellnpylou{ux nyveft Mo}ItHo saAarb fi

HHaqe. Hanpnvrep, [ycrb JIyr{Il '  [poeqnpyloque roqKr'I opu-

I acrr 1. l'e oraerp ms ec xr e o!19 B h'l x'o xglyxlo 83 x xl 1 5

r)

rlIHaJIa' npoxoAflT rrepes Hexoropyrc ToqKy S' ne nexcau{yro B

;;;;;;;; npoercqzit' B stoNl cnvqae roil*a s 6vAet Ha3bI-

BaTbcs r leHTpoM npoexqufi ,  a caMO npoequpoBaHl{e - I IeIIT-

parlbHbrM (PIac' 7r) '

Pealsnofi MOAeJIbIO I{eHTpaJIbHOro npoequpoBaHl/rs flBJIfl-

rotcg o6u'rnufi tpotoannapar' rllaS r{eJIoBeKa'

flocrconrrcy nocrpoeHl'Ie ilso6pa)rceHr4s Ha cerrrarre ulasa

aHaIo Iu t IHoqeHTpanbHoMynpoequpoBaHI4 IoHanoBepxHocTb '
qeHTpaJrbHoe npoequpoBaHl{e l4clonbsyeTcs l lpn [ocTpoeHl4lr

NEDCNEKTI '1BbI .

Puc.7

Illao6paxenue' ronyqaeMoe lrpr4 qeHrpaJIbHoM rlpoeqr{po-

|i\il14r4 Ha BepTLrKaJrbHyIO r{JrH HaKJTOHHyIo nJrocKocTb' }Ia3bI-

Iur(), fcg nuneftrrof i  uepcnerTl4BOfi,  Ha qI4JII ' , IHApI4qecKyIo uo-

r(, t)xHOCTb - naEopaMHofi [epcnerctranofi '  na c(repuuecxyro

|()ucpxHOCTb - KyrroJlrnofi  uepcnerrrasofi '

1'3'5' CnoficrBa rrpoercql{ft

l4cxogr us paccMorpeHl4g caMoro anflapara npoeqrrpoBa-

lrllI H noJlalafl' rrro HanpaBre:,J,ufl llpgMbrx He coB[aAaIOT c

| ,r,!,
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r lanpaBneHr.reM [poequpoBaHl,rf f ,  oTMeTr,rM HeKoTopbre cBoii-
cTBa npoeKrlr{r?:

1 - npoerqus rp.flMoii ecrr npflMan (o6rqzfi cayvafi);
2 - npoercqzeri rovrcra, nerxarqerZ Ha Hexoropofi  npanrofi ,

flBJrsercff Tor{Ka, Jre}Karrla.fi Ha rrpoeKr{Hu ga:r.noit npamofi.

Paccrrorpeunr,re cBoficrBa oruocsrcff K rIeHTpaJrbHoMy u
[apaJrneJrbHoMy rrpoequpoBaurrro. O4uarco [apaJrJreJrbnoe rrpo-
erlapoBaHr{e o6na4aer eqe Apyu{Mra cnoficrsaMrl,  Koropbrx
He r{MeeT rleHTpaJrbHoe npoequpoBaHHe:

3 - uapaaleJrbHbre npffMlre Ha Bcex Bnl.ax napaJrJreJrbnbr
(o6ufnfi  cryvaft);

4 - oruorueHr{e lrpoercunfi  orpeaKoB, Jrexlaulr.rx Ha na-
paJrJreJrbHbrx npflMbrx vrJrla Ha oAHoft u rofi xce rrpfiMofi, paa-
HO OTHOIUeHI,TTO CaMtrx oTpeSKoB;

5 - npoenr{r4.a opr4runaJra He Meufferc.E rrpr4 rrapanJreJrb-
HoM rrepeuoce nJrocnocrra upoenq,ufr.

Bce nepevncJrenHbre cnoficrsa Moxcuo AoKaoarb, noJrboy-
ffcb aKcr4oMaMr,r r,r  reopeMaMu crepeoMerpr{r i ,  Ocranasrzsarrc,f l
Ha oTI4X .4OKaSaTeJIbCTBaX MbI He CTaHeM,

1.4. NPfl MOYIOJIbHOE fIAPAJIJIEJIbHOE
fIPOETIIIPOBAHUI E

Eclu napalJrerbHbre npoequpyrcqfie ryrr1r neprreHAr,r-
KyJr.f ipxbr nJrocKocrsM npoexqurl,  To npoeq[poeaHue 6y4er
HaSbI BaT6C8 napaJIJreJrbH bIM IIpaMoyIoJIb H brM I4JIH OpTO rOHaJIb -
grrnr. B cJryqae, ecJru [apaJrJreJrbHbre f ipoerlr4pyroque ryqu
He neprreHAl{KynflpHbr nJrocKocrr,r npoexqulZ, [poer{HpoBaHr,re
HaBbrBaeTcg KocoyroJlbHbIM.

f lpxruoyrontsHoe [apaJrJreJrr,Hoe rrpoeuupoBaHue Ha f lJroc-
Kocrl -  ocnosHori MeroA noryrreHufl veprerxefi .

1 :4. 1. OcuoBHbre KoopAr{HarHbre HarrpaBJrenr{fi
.. u ABrr?IceIIII.ff IIa qepTerrce

To.*cu rro6ofi rpextrepnori npocrpaHcrseHHofi Qopnru uorr-
HO SaAaTb OTHOCT,TTeJTbHO Apyr Apyra, BocnoJrL3oBaBllrncb crr-
crel.of i  npsMoyroJrl ,Hbrx KoopAuHarHbrx naupannenzft.  .

7 6 9acrs 1. leouerpuuecxne ocHoBbl KoHcrPyl ' lpoBaHhg

Pnc .8

Ha pucyurce 8a norcasana HarJIf lAHafi KapruHa [poeuup.o-

BaHHff*; Ha pHcyHKe 86 n2 pacnorlolf ieHa K HaM pe6poM' BIl .q

c6oKy, Ha pI,IcyHKe 8n II2 coEMeulena c JII4croM yrre6HI' IKa'

Moxso cKaaarb 14 Talc, qro npu IIoMoIqu pr ' IcyHKoB 8a, 6 lrrr

na6nro4aenn rrpoqecc npoeIII4poBaHI'I f l  KaK 6u co cropoubl '

Eule paa o6patranr BHI4MaHI{e Ha orHocl ' Irerbuoe noJIo'Ke'

uue fI2, opI4rI, IHaJIa I ' I  Ha6JIIoAatena (puc. 86, n) '  f IL, no

npilHflTOrO yCJIOBIIff ,  pacnoJlo)(eHa 3a BceMI4 TOrrKaMI4 OpI4-

rr.rHara, a sa6nroAareJlb - nEPEA BceMr'I  ToqKaMt{ opurn'

lrana. K II2 EJII4?ICE Bcero pacroJlolrena rorrKa B, a Aaar-

rue Bcex - ToqKa A, OtnocureJlbno Ha6rloAarerf l  KaprI ' IHa

o6paruaa: 6tttrx<e K Ha6rIoAareJIIo pacnoJlotfieHa ror{Ka A' a

/laJrbrrJe or Ha6JIIOAareJIff - to'{xa B'

Ha pucyHrce 8 l tu nur4nnr nJlocKocrb npoercqufi ,  op?InHHaJI

rr rrpe4craBJlf leM, rAe pacnoJlo)rceH ua6.nrogarelr '  f lpu pac-

oMorpeu14I{ p14cynKa 8e n Ka'{ecrBe Ha6Jl lo.qareJlf l  He[ocpeA-

(:1'BeHHO BblcTynaer xax4rrf i ,  paccMarplrBaloqufi  qepreEd'

Hetpygno BaMer l4 rb '  r { ro  Ha I I2  (pnc '  8u)  coo6rqaerca

rrrr(roprvraqus o6 orgocureJlr,HoM [oJIo)f ieHI4I 'r  ror{er no AByM

rroopAr{HarnblM HarpaBJreHrrsM, pasMepbl 2O u I0 wrrvr '  I l [s

l) irccMorpeHI' Is nolyrreHHoro lrso6parrceHI' Is sa fI2 Mo'+(eM cKa-

ri l ' r 'b, rrro rorrKa A pacnolorrcena HAI ToqKaMI4 B ra C rra

r) irccroffHlr lr  20 ulr,  vrv "ro'14:r-v B, C pacno;rorxenu fIO,{
' lo,rxofi  A na torvr )rce paccrosnzu. Bnecto <(HaA) I{ <noAD

Mox{Ho cKaSaTb ((BL,IIUet, (HI ' INCe)). BOCnOnlsoBaBurrlcb Apy-

t i lM KOOpAI{HaTHbIM HanpaBJreHrreM' Mo)KeM ycTaHoBr{Tb' rrTo

rr,rrda A pac[oJlo)KeHa JIEBEE touer B, C ua pacctQfrHrtt t

l() nrrr, I,IJrr{ rotrrcr{ B, C IIPABEE ro'rrcr'r A.

* 3Aecs rr AaJree noA
\ ' r  r  ) , r  l , t loe [apaJIJIe, ' IbI IOe

npoeqfipoBaHgrerur 6yAeT I4MeTbcs a Br'IAy [p,sMo-

npoeq?rpoBaHrle.

7 7
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C 4pyroi i  cropoHbr, HerpyAHo BaMerr{Tb ABa ABHxceHr4s,
NPA NOMOIIII,I HOTOPbIX MO'{CHO IIOJIYIITTTb COBMEIIICHHbIE IIPO-
eKrIr{H Toqex. Ogxo 4nuxceHrze rro KoopArdHarHoMy HanpaBJre_
}iVIIO Z, I{JII4 <(HaAD, (I IOAD, <BbIIUer, (HIA]ICeD, paOfWep 20.
Bropoe ABr.)rceHHe rro KoopArr'ar'oMy rra,,paBJre'r,rro x, vr.Jrvr
< t reBeeD,  <npaBeer ,  paanrep 10 .

Vhan<, II2 - aro: a) nJrocxocrb KoopAr{HarHbrx HanpaB_
nenuir x, zx vru [Jrocrocrb, rAe MotnHo fioKasarb ornoctr-
TeJrbHoe noJIo)KeHI4e TOVeK B eTr.IX KOOpAI4HaTHbrx HanpaBJIe-
Hr4J{x ;  6 )  nnocrocrb ,  noxaobrBarou laa  ABf l r+ceHH. f l  <<HAAr ,
( I IOA, )  14  (J IeBee>,  <(npaBeer ,

, Ovenu4Ho, orHocrrreJlbxoe [oJIoEceHI,Ie ror{eK A, B, C npu
noMou{[ o4uofi nJrocKocrrr II2 (prac. 8n) ue oupeAeJreHo.

Her.rggecrHo orHocHTeJIbHoe floJrorcexrre ror{ex B KoopAH_
HarHoM HanpaBJreulru y. lrna toro .Ito6rr [oJrHocrbro o[pe-
.qengrb orHocltreJlbHoe rroJlox{eHue rorreK vIrrvl AJrfi roro, vro6lr
BaAarb paccMarprrBaervnrri opnnrHaJr npu noMorqu uso6paxce-
nz f i ,  neo6xoArrMa ropr {BoHTanbHag nJrocKocr r  npoerqr . r f i ,
Haupr lMep,  I I1  (pnc .  9a) .  CupoeUupyeM opr { r r4Har r  no  Ha_
npaBJreHraro .{ ua II1 HJrr{ nocrporrrM Br4A cBepxy.

fI1, 6ygyvz nJrocKocrbro KoopAr4narnbrx EanpaBJreuufi, x,
A, o'leBla4l:o, 6y4et nepneHArlrKyrrflpna fI2 (puc. 9a, 6), Or_
HocureJrbHo nJrocrcocrrr 2 uoxceu cxagarb, rrro aro nJroc_
Kocrb  KoopArrHarHbrx  HanpaB.nenz f i  x ,  U  wrLv  nr rocrocrL , ,
I IOKaBr,IBaIOuIafl  ABr{rKeHI4fl  (  JreBee D , ( [paBee D r{ <( rrepeA') ,
(sar, Halpr4Mep, Tor{Ka C uepe4 ro.rxoi i  B na 15 MM, Tolrxa
C sa ro.rxor? A Ha 5 rvrrr.

Paccvrorpr,ru orHocHTeJrEHoe noJroxcenr,re fIl opr4rr{HaJra H
na6nrogarena. Vs pncynra ga, 6 Herpy4no BaMerrarb, rrro K
na6nro4arenrc, paccMarpr{BarouleMy [poexrlr{rc na fI1, 6ln_
)r(e Bcero pacfioJro]rceHa rorrxa A, a 6nuxe rc fJ1 naxor.src"s
TOr{Kr4 B tE C. 9ro rroffino ycrauoBuTb r1 BOCfrOJrbSoBaBrUrrcb
prrcyHxoM 9e. TaK xax II1 Mbr pac[ono]KrrJrr4 rrr4)rce Bcex
ToqeK opITrHHaJra, LrB plrcyuKa 9r nerpygno gaMer?rrb, qro
rorrrrr B u C 6ypyr 6nux<e rc fI1, a roqrca A 6y4er AaJrbrue or
IIl. Vtu, Apyrr{Mr4 cJroBaMrr, Toqrca A 6y.qer pacrroJror(ena
6.rrr.r*ce, a rorrxr4 B rz C - AaJrblrre or na6lro4areJr.E, pac_
cMaTpr{Barorqero Br4A cBepxy.

* Pasylreerca, gro orrroclrrc,a roJrbxo ft npr{HfiTbrM o6oanagenusu
KoopAHHarrrblx nanpan.trenrrft .

1 8 gacru 1. l 'eouerprlecxt,te ocHoBbl KoHcrpyrPoBaHuR

Pnc .9

Koop4r,rHarnble HanpaBJreHzf l  MorKHo npr{Hgrb I4 3a Ha-

rrpaBneHl,Iff I,I3MepeHufl. Tax, nanpaBJIeHHe 2 6yAer Ha[paB-

neHneM BepTI4KaJrbHoI 'o I ' ISMepeHus vrr l4 HanpaBneHI{eM r{3-

MepeHr4f i  BbICOT; Har lpaBJIeHr ' re y -  HanpaBJIeHI{eM rny6l ' IH-

rroro H3MepeHvff; HanpaBJIeHI'Ie X - HAfipaBJIeHI{eM TIII4pOT-

rroro I , ISMepeHr{g '

1.4.2. O6pasoBaul{e KoMrrJrerccnoro llepre?rca

CoeNrectI,IA[ fII u fI2 B oAHy [Jlocxocrb' KaK noKasaHo Ha

l l l , rcyHKe 9s.  PacclvraTpl{Baf f  r loJ lyqeHHbre nso6parxeEl ' I f f  Opl t -

t  nHAJrA, saMeTuM r{x cBa3L, '  a I4Me}IHO CBgSb r lo paelrepy 10

lvrM B KOOpAI{HarnOM Ha[paBneHr4t t  x .  co6c' tBeHHo'  B 3TOfi

( nrrou [rso6pa)rceutrs H pacnoJlox{eHrr. V4aanB c pr{cyHKa 98

f  ) r rA HeHy)r t : ts-b lx JrvIHUi l  U O6OSHar{eHI.{ f i ,  [oryarr ' , IM qeprerd '

n i rsbrBaeMblf t  rcomnlexcxurvr  (pr ' Ic .  10a)" .

Tonxue rvlrutt) coeAI4HffIouI?Ie oAHoIiMeHHbre npoercy ^ 
:

i l ( ) r ra3bIBaIOUIr{e He[ocpeAcTBeEHyIO paSMepHylo cBaSb I ' I3OO-

f  i rx<eHHft ,  HaSbIBarcTCs JIr ' IHHf lMH CBg3I ' , I .  f lprA noctpoeHl ' , Iu

,lf .l)1'exta rvr'd.vru cBff3rr MoryT He IIpoBoAI4TbCff'

[4]  paccuorpeHnn AByx H3o6pa]rceHr4f t  KoMnJIeKcHoro qep-

r I i rca seo6xoAI4MO, He [p l46erag K HaTJISAHbIM I ' I3O6pa"ceHI4-

r' 'l'ax xax rra rreprelrce yAaneHl'r quQposrre HrrAexcbl' np[MeM' tITo

r,'.1'xlt{)c uao6pa*ceune 6y4er ua fI2 (nun, cnepe4u), Hrl}REee - na fll

trrrrTl r:rrcpxy). flpn 4eyx aso6parxenuax' JreBoM rr npaBoM' JreBoe - Ha

l l ' ,  r | : l noe  -  na  f I 3  ( r u4  caena ) .

7 9
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flM, yMeTb pa3o6paTbca KaKHe TOr{KH OpI,trHHaJra pacfloJloxce_
HbI (HaAD I IJI \4 (BbI IUe},  ( I IOAT I IJI I4 (HI ' I 'Ke),  KaKHe TOII-
K r r  -  <nepeAr ,  KaKr , r e  ( 3a0 .  Heo6xoAHMO [peAcTaBJ r f l Tb  r {
oTHOCraTeJrbHoe npnolKeHue urocKocTefi npoeKquft, opHruHa-
JIA II HA6JIIOAATEJIS.

, {a a ycrauoB Jleur. t . f i  orHocuTeJrbHoro noJlox(eu r4. f i  Tor{eK
neo6xogr.ruo BanoMHlrrb,  qro r t  KaxuM o6paeou ( I roxagblBa-
er> HaM Ka)ftAa.ff nJrocrcocrb npoerqzfi vrJrn r.vrr,.

Vcranonurr ornocn-iearHoe noJro*rerr?re nlrocftocreft npo-
exr1rafi, ToqeK opfirr{HaJra r.r na6.uro4areJrs Mo)rcHo cJreAyro_
ulzm o6paaorvr. Haupuuep, o[peAeJrHM, KaKaff TorrKa 6luxe
Bcero pacnoJrolr(eHa rc f I2 utu 6onee scero yAareHa or Ha-
6nro4are la ,  paccMarpr {Barou le ro  Br4A c [epeAn (puc .  10a) .
Ovenu4Ho, 6nr4xce Bcero K nJrocKocrrrr 2 rovxa, npoexrlus
xoropori na fll 6tutxe r neo6paxenr{ro Ha fI2. Tarcofi roq_
t<ofi 6yger rotrxa B. Ec;ru rotrrca B 6ar,rxce Bcex roqeK x fI2,
cJreAoBareJrbHo, oua 6o.nee scex yAaJreHa or ua6.nrc4arena,
paccMaTplIBaloqero BI,IA cnepeAtr.

B aaxnro.reHl{e orMerrlM, r{To ecJlrr noJrbgoBarbcff cucre-
rvroft rcoopglluar, HanpuMep, npu nocrpoeHr4r4 ar(coHoMerpr{_
qecxoro r,rso6paxcena.fl no KoMnJreKcHoMy qeprerrcy, To parg4-
onaarnefi HatraJro crrcreMbl coBMeularb c t<an<oit-nu60 ro.rxofi
opt4rl{HaJla, TaK KaI{ B I{OHerrHoM cr{eTe lra rlepTerKe Hac [rE_
repecyer rorrbno opr4ruHaJr (plrc, 106).

e )

Puc. 1O

1.4.3. Pexoxcrpyrcrurfl * oplrrrxarra
IIo ero KoMIIJTeKCHOMy rrepTency

PercorcrpyrzpyeM opr{rr{HaJr - Tpr{ TorrKr{ B AaHHoM orHocr{_
TeJIbHoM noJIo*ceHItI4 - IIo eno KOM[JreKcHoMy r{epTe}fty (puc. 10a),

2 0

a)

( PexoncrpyupoBarr, - or Jrar. re - B:troBb + construere _ crporrrE.

gacru 1. l-eouerpnlecKhe ocHoB bl KoHcrPyl'lpoBaHrn 2 7

Pasee MbI ycJIoBHJII4cb paccMarpl'IBarb npoeKl{uu KaK Br4A

opr,rfHHana I4JIr ' I  KaK ero rpao[trecKylo MOAeJIb' B csrsu c

sTrrM n peKoHCTpyI4poBaTb opl{rl{Han HeooxoAI'IMO yMeTb no

KarKAoMy BHAy.
HaqHer"r c BvAa cnepeAl4' MbIcJreHHo paBMecrI4IM TotrKI4 A' B'

C e oAHofi rlJlocxocrr{' BocrroJlbsoBaBruucb paoMepaM 10 u 20'

Aanee o6parllM BHI'IMaHI4e Ha BI{A cBepxy 14 ycrauoBlrM Aerr-

cTBI4TeJIbHoeoTHocIzITeJIbHoefioJlo)tceHueTolIeK'I, IJII , I 'ocTaBLIB
TOI{KY B B NEPBOHATIAJIbHOM NOJIOX{CHI4I4' NCPCMECTI{M TOTIKU C

ra A na paccroffHllfi L5 u 20 MM 6nuxte K Ha6rloAarerlo'

f lna 6onee HarJIsAHoro npeAcraBJrenuff Motrcxo BocnoJrb-

soBaTbcfl  o6brqHbrMH KHbnKaMu. Tarc, n uepBoM cJlyrlae He-

o6xoAuno 6yget rpr'r KHorrKLI pacnoJlox{I{Tb Ha BI'IAe cnepeAl'I'

,I[anee, ocraBr{B KHorrKy Ha npoeKqI4I'I TorrKI't B, nepeuecrurvr

ABe Apyrue KHorrxrl  coorBercrBenHo Ha 15 ra 20 ruu'

eM B [epBoHaqaJIbHoM nono)rceHl{r{' a rorlrcy A uo4unrvraeM rra

20 rru.
Herpy4no saMerr4Tb' r{To AJIff toro qto6rr nocJle pexoHcr-

pyKqHIl opurl lHaJla ero rotrxl4 SaHr'rMaJII4 4eficrnrarenrnoe

[oJro)rceHHe B npocTpaHcTBe' peKoHcTpyKI{HIo no BuAy cnepe-

ALt [poBoAsr rorAa, rcorAa r{eprex( HaxoAI4TCA B BepruKaJlb-

HoM [oJIo]Ke:r.wu. B cryqae ropI4So]ITaJIbHoro rroJrorcenll'fi qep-

re:rta, AeficrBHTeJIbHoe IroJIo)KeHHe rorrerc B npocrpaucrBe Aaer

peKoHcTpyKIII,Ifl no BI'IAy cBepxy.

f lpn penoncrpyKqil I ' r  opurrlHaJla neo6xo4r'r lro noMHI{Tb'

\rTo Ha fI2 ntu BI4AIIM OTHOCLTTeJTrHoe IIOJIOXceHI4e (HaAD'

<<rIoAlr <(Bblrue)) '  <(Hr{xcet. oHaAo 14 (BbllueD oSHallaer'  r{TO

rpoeKr l l {s  roqKl4  6o lee  y4a-neHa or  nso6paxenus na  f I1 '

ofloA> IZ <(HI4)r(e)) oSHaqaeT' trro npoeKql'Ifl TOqKI4 6nrance rc

nso6parxenraro na fI1.

Ha fI1 MbI BrrAI{M orHocr4TeJlbuoe f loJroxceHue (uepeA)'

<ga>. Eclu roqrca Bacnono)r(eHa (nepeA> no oruolueHMo K

apyroft TorrKe, To ee npoexI{ras 6onee yAaneHa or r'rao6paxce-

rrus. sa fI2.
O6patuu BHuMaHr4e' qro ecJII{ TotIKI4 pacnoJro}rceHbl <<HaAt'

(Br,I [reD u <,f lepeA), TO MO]KHO CHaSaTb, qTo oHI4 6nr.rxe s

trepBoM cJryr{ae rc naortro4areJl lo'  paccMarpl4BarouleMy BnA
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cBepxy, a Bo BTOpOM CJryrrae _ K Ha6JrroAareJrro, paccMaTpr4_
Barou{eMy BnA cnepeAr4.

1.4.4. Has.eceuue paaMepoB

Pasueprt,  KaK lraBecrno, o6oeHavarorcs Ha qeprerrce npi l
noMou{l4 BbrHocHblx rr paaMepHbrx nunufi  paaMepHbrM:a \ lLrc_
Jrarcu. Ha przcynxe 10a orHocureJrbHoe noJrox(eulre roqerc
opurr4HaJra saAaHo .nraner?Hrruu pagMepaMr{, npr4 eroM Bbr-
HocHr'Ie I4 paSMepHble nvrlJLrv [poBeAeHbr IIo KoopAr,rHaTHbrM
HanpaBJreHuflM, rTrn HanpaBJIeHVg uSMepenr4ff coBnaAaroT c
KoopAr{HarubrMr4 HaupaBJreHr{sMr{.,(.ua roro .rro6rr y6eAurb-
cfl, rrTo opr4rrlrraJr noJrHocTbro SaAaH paSMepaMI{, AOCTaTOqHO
BBffTb npoexqnu xaxofi_nr.r6o ro.rrtll, Hanpl4Mep rovrrz A, ra
nocTpol,rTb npoeKI{I{U BCeX OCTaJIbHbIX TOr{eK.' Paccrrorpennufi rapraaHT oprreHTar{prz ror{eK paoMepaMr, _
He eAuHcrBennrrf i .  l lo.nor*cenrae roqex MolnHo BaAarb pagMe_
paMr4 He no KOOp/qZHaTHEIM HanpaBJIeHrr.aM, a rrMeHHO paSMe_
paMu B lcoopArrHarubrx nJrocxocrffx _ JrrrHerZHbrMlr (puc. 106)
rr yrJroBr,rMt4 (prac. 10n). B erux cJrylra.flx orAeJrr,Hbre HanpaB_
JreHutr uslrepenuri He coBfla/qaror c ltoopAr4HarH6rMr4 HanDaB-
J IEHI I f lMI I .

flpr'r uaneceHr4v paaMepon nro6rru cnoco6orvr .rzcao neo6-
xoAr4MbIX paSMepoB ocTaeTc.a nocTo.gHHbrM.

1.4.5. Ilpoenrlr{orua.fi cB.fiBb BruroB

rrovr, vrrvr, Apyrr4Mn cJroBaMu, Br4Abr Ha pr4cyHxe gs, 10a Mo)rcHo
noMeHffTb MecTaMr4r, B noc.rre4neM cnyqae peKoHcTpy[poBaTb
opurrruaJr no qepre)f iy rax, KaK 6ruo paccuorpeno Bbrrrre,
yxe 6y4er lreJrbsa.

,(na cnoco6a paSMelrlenua lrao6paxennri KoMfrJreKcHOrO
r{eprexca coorBercrByror AByM Br4AaM npoercrlrroHHofi cssgr4.
f longrue npoexrl lroHHofi cnasu, *u* y*L orMeqaJrocb, f lBJrs_
eTcs ocHoBHbrM B r lrHlrceHepHofi rpacpuxe, nooToMy ocTaHo_
BHMcff Ha HeM nogpo6uee.

flycrr opurr,ruaJr - TpexMepnafl npocrpaHcrnenuaa cpop_
Ma B Br4Ae 6yrcau T (puc. 11) - pacnoJro)*ceHa raK or'oc'r-

9 acru 1. l-eometputecxlle ocHoB bl KoHCTPyIlpoBaH t,tt 2 3

reJrbHo fIt u II2. qro HanpaBre-

Hr4s r.IoMepenr,rfr conua4arcT c Ko-

OPAI IHATHbIMT4 HANPABJIEHHf  MI ' I .

CnpoeqzpyeM oPI,Irr{HaJI no Ha-

rrpaBJleHrrsM A, B, B, I ,  A*, APY-
frrMl4 CJIOBaMI,I, OCMOTpHM OpHru-

HaJr rro HanpaBJIeHHgM A, B, B,

l ,  A. CoorBercrBenHo, rronyql 'rM

npoeKIII4r{ OplIrI4HaJIa UM BLrAbr

A, E, B, I ,  A (pnc. 12) '
, [anee, BogbMeM ueo6Paxcenrae

sa fI2 vrru BvrA A (Puc. 13) rr

6y4ervr KoHcrpyupoBarb rpaQnqec-

Kyro MoAeJIb opHrI,IHaJIa, npoeIII4-
py.f i  ero Ha nJIocKocTr' I ,  I IepneH-

.r{r{rcynapHbIe K r lJIocKoctu 1 rn

HanpaBreHr{art E, f ,  .{ .  f locrcolr-

Ky rranpaBnenr.rg B, I, ,{ naPa.n-

neJrbgbl fI2. rru rrx raK)rde MoxceM

Pnc. 11

yKasarb Ha BI4Ae A.

,l

Plxc.12

PaaMecrulr nu4rt E, f ,  ,(  (Puc' 12)'  e

rlpoeKl{uolrHofi cBfl3lr c BI4AoM A (plrc. 13)'

[oJryr{r,rM KoMrrJreKcHbre r{epre)fiu (pnc. 14).

Paccuarpunaa uao6panceHl4fl Ha fl2, neo6'

xo,qHMo MbTcJIeHHO IIpeACTaBI'rTb Oprrrl4Han

Ilr AaJIee <.OCMOTpeTb) eno C paBJIHtIHbIX CTO-

poH nO HanPaBJIeHHar"r E, I, ,{.

* fLTOCTOCTU rrpoexqllrl nOKaSaIIbI TOJIbKO AJIa
Hanpan.renuft A u E 1, 2; nanpaaaenlre B napa:r-

JreJrbrro nJrocxocrtT 2, xanpaurenne I napa.nne;rtRo
rrJrocrocrsM 1, 2; Hanpaetenne .{ [ep[elrAr{KyJr'Ep-
no n;rocxocrn 2.
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I4rax, cMbrcJr, BrcJraAbrBaeMrrfi n uousrue [poercrluoHuofi
cBs,avr u 4arcqurl BoBMolKHocrb o[peAeJrr4Tb qeprerc KaK rpa_
clrzvecxyro Mo.qeJrb opurlruaJra, nor(aaaH Ha pr4cynre 1b, pe_
KOHcTpyupyeM opr4rr,rHar no BUAy CnepeAr4, OCMaTpuBaeM- :,i.lrr4
EpoequpyeM opr4rrzHaJr rro HanpaBJreuuro B, nolyvaeu <Bn4
E>. Peroncrpyr4pyeM opurr{HaJr no B}rAy cBepxy, AaJree oc-
Marpr{BaeM r{JrH npoerlrapyeM ero no Ha[paBJreHuro A, nony_
vaeu <Bu4 A>. l lao6palreHae Ha II2 _ oro <Br.r4 A>. Jfta-
}rVrvr cBsSI/t  B oTOM Cryqae MOlnHo paccMaTpnBaTb KAK IIpo-
er{Hpyroulfie ,tyvz, Bra4u I4 Ha[paBJreHr{s BBrJr.fiAa vJnr npo_
eI{I{pOBaHIuI.s Ha KOMIIJIeKCHOM qepTe]f ie, T,e. Ha qepTeE(e, IAe
He[ocpeAcTBeHHO lrpoBeAeHbr Jrr{Hr{r{ cBa3vr uru oHrr noApasy_
MeBalorcff,  KaK npaBrrJro, ue o6o3naqalorc,f i .

B npoexquounofi  csssu HaxoAflTc.a Asa rro6rrx
uso6paxeuraa KoMnJrexcHoro qeprexca HeBaBr4crzMo
cKoJrbrco  aso6parxeHuf i  co4epnc l r r  KoMrrJ rexcnr r f i
( p u c .  1 6 ) .

Morxno noJryqrzrb KoMnJrexcurrf i  veprerx u na nr.r4on B
rz E (prac. 71, I2), rpuHrrB, Hanpr{Mep, nr.r4 B xax Hso6pa_
x{eHr4e sa TI2, a Br4A E - rarc r.rso6paxceurze ua f l l .  He_
Tpy.qHo npeAcraBr,ITL, rrro raxofi  qeprelr{ nplr 6onrruoM t l l rc-
ne nwguil  MeHee HarJr,aAeH vB_Ba HecoBnaAeHu.f i  HanpaBJIe_
Hr{.tr  ?rgMepeaza (paarvreprr 5 n 20 rurvr) c KoopAr4HarubrM
HanpaBJreHrreM.

Puc. L4

Paccuorpea cBflab Brr.qa A c
rroJIyrleHHbrMr{ npoe4upoBaHLIeM
HerpyAHo saMeTr{rb r,r ooparHyro
,ZIOM A,

Apyrr,rMr{ r{0o6pa?r{eH H8Mrr.
rlo HanpaBJIeHI,I.flM E, f, A,
cBscb BrrAoB B, f ,  ,{  c ru-

coceAH14 x

oT  TOIO ,
r lepTe}Ic

tl acru 1. feometpu,recxre ocHoB bt KoHcrpyl,tpoBaH ]|8 2 5

n

f s

^ f
Puc. 15

1.4.6. Ilocrpoenl{e rperbero uao6pailceurrfl
KOMIIJIEKCHOTO AIEPTE'ICA

He paccuotpeu l4s  pL IcyHKa 16 rv roxcso ycranoent r ,  v ro
' r ro6oe rperbe r4Bo6paECeHI4e (<BI , IA  B>,  <Bu4 I>  u lu  <Bu4

/(>) moxno [ocrpol4rb LIcnoJIbBys ABa Apyrux.
Hanpuuep, nocrporrM <BzA f>. PexoHcrpynpyeM opurn-

r i l .rr  rro <BuAy A> u ocl, Iorpl, IM ero rro HanpaBJlenuro I.  Or
rrrtr6pa*ceHna ua fI2 B HanpaBJIeHI{H npoequpoBaul4f l  |  npo"
l( ' /(eM ITIIHI ' ILI CBfl3pI I IJTI4 nOCTpOI,IM npOeKqI{I4 [poeq[pyrc-
rr lrrx nyuefi .  f lpoercquounas cBflob BI{AoB A u f Bbrpa}rdeHa

ll : l f leHcrBoM paSMepoB no KoopAI4HarHoMy Ha[paBJIeHI{lo z -
' . ' , . ) ,  n 28 iulr.  Pasuep no KoopAr,IHarHoMy HanpaBJIeHI,Iro A -

l : l  MM MolrcHo B3ffTb c <Br,rAa E> lrnlr <BlrAa A>.

.I{,ra nocrpoeHr,ra <Br.r4a I> ueo6xogr.rrto nu6patb Koncr-

l , \ ,  r l rusuurT gJreMeHT opl lrr4HaJra, xotoprrr? 6y4er uso6pa)Karb-
, )r rrepBbrM. Srot xoucrpyrcrrznuufi  aJreMeHT Haer,rnaercg 6o-
,,r ir".  l la pucyHKe 16 ea 6asy npvHffTa nJlocKocrb opI4rI4Ha-
' ;r ,  <r6ogna.reHHaa ronxofi  nn:,aueir rr rpeytoJlbrruKoM, Bep-

lnlrr i l  KoToporo noxaSblBaeT HalpaBJIeHI,Ie or n;rocwoctr.r 2,

n
C!

f r t 2

' f  l iaaa (or rp. basis) - ocHoBar{Ee, oc}roBa, oilopur,If i uyHKT.
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IIrocKocTH, no r,rso6paxeHr.rro Ha KoTopoft peKoHcTpyr,rpoBaJr-
c,fl opr{rr{HaJr AJrs nocTpoeHrrfl TpeTbero r43o6paxeHr,rs. Mo)K-
HO TaKII(e CKaSATb, lrTO Beprlrr{Ha TpeyroJrEltlrKa [oKaSbIBaeT
Ha coceAHr{x [JrocKocT.f lx Ha[paBJreHHe pacnoJlo)r(eHr,Ig Ha-
6rro4arena, paccMarpr,rBarcu{ero BtrA cnepeAu, O6paruu nnr,r-
MaHae, .rro 6asa cJryrxr,rr Anfl orctrera paoMepoB no KoopAr{-
HarHbrM HanpaBJrenr4sM, TaK, Ha pucynKe 16 pasruep 12 v.ur
6panca B KoopAr,rnarHoM HaupaBJreHrlrrr y. B caaen c grtrM
ToHKas Jryrrrlas, o6oauavarcrqaa 6asy, upoBoAuTcfl BcerAa nep-
neHArrKyJrffpHo JrHHr,rsM cBff3r{.

f lplr nocrpoeHrin Tperbefo raeo6paxcenufl  rro AByM AaH-
HbrM B npr{Huune aa 6aey Mo}r(Ho sssrr arc6ofi rconcrpyrcrnn-
nrrfi srerueuT opurr{HaJra. flocrcolrxy rcaKoe-To cnequarrbHoe
o6ogua.reHr,re uprr Aocraroqno pagBr4ToM npocrpaucrBeHHoM
npeAcraBJreHuvr v He rpebyerca, B Texnr,rKe rrpu nocrpoeHr,u4
RoMrrJreKcHbrx veprerxeii 6agrr srrueyKa3aHnbrM cnoco6ou ge
o6oaHa.rarcrca, Mu rxe 6ygeu noJlbSoBarbcg o6osua.reHileM
6aa ronrno BHaqaJre v nprr nocrpoeslrr{ llso6paxcenuft a6cr-
paKTHbrx npocrpancrBeHHbrx Ooprrr.

Ha pracynxe 17 noxaoano uocrpoenr{e <Buga B> ra <Bra-

Aa ED. ,(aa nyvruefi opuexraqulr Ha rreprerrce rorrrcrr opnrr,r-
uana o6oasaqeHbr quQlparvrra.

PexoncrpyupyeM opr4urHaJr rro BHAy cBepxy. ,(a"nee, tmrc-
JreHHo [ocraBilM ce6g Ha fll ra nocuorprrM no uanpan.nenr,rro B
r4Jrpr cnpoequpyeM optrrr4naJr na fI7, ilepneHAr{Kynapnyro rc fI2.
[oJryrrrrM <Bn,q Br. llocrpoenne Brz4a B [porrsBoArrrca cJreAyro-
ulnna o6paaolr. Ha BvAe cBepxy yKaaauo HalpaBJreHlre [poerlra-
pyrcqux Jryrrefi utu rurtufr, craau (naupaBrreHr{e B). Herpy4no
[peAcraBl4Tb, rrro ropr{ooHTaJlbHbre ulocxocrr,r Ha Br.IAe B, rax
)Ke KaK 14 Ha Br4Ae crrepeAr,r, c[poeqr{pyrcTc.s B nrrHr4rc. flpzuevr
[JrocKocTb oprlrrr{HaJra 5, 6, 13, 14 aa 6aoy r{ nocrporrM Br4A B,
aocno.drsoeaBruucb paaMepaMr4 22 u 28 ww.

f locrpoeuue na fI8 BHAa E rro BrzAy B u rra4y cBepxy
[pot4 BBoAr{Tcg auaJloru.rno. B gToM MorrcHo y6eAurbcfl, ecrvr
paccMorperb nocrpoeHrre Brl,qa E cne4yroulrnrrr o6paaorvr. 3a-
KpoeM BHA cuepeAr.{ H noBepneM qeprex( raK, vro6tr Morr(Ho
6rrno c.rurarr uao6panceHae Ha nJrocxocrr{ 2 xarc raso6parrce-
Hpre Ha fI2, a nu4 B - KaK aooOpaxeurae Ha fI1. I Ipn nocr-
poeHurr BrlAa E aa 6aoy rrpunsro pe6po 10, 11.

B paccuorpeHHbrx cryr{affx rrpu [ocrpoerrl4r4 Br4AoB B a E
ca 6aey nprrnrrMa,rrcs Koucrpyrcrlrnurrfi aJreMeHT opr{rr,rHaJra,
nau6o.nee 6rr,rsxo pac[ono)KeHnrrft  r t  [Jrocxocrtr,  no raao6pa-

2 6 9 acru 1. feouerp u,recxl le ocxoB bt KoHcrpyHpoBaHrS 2 7

n8

)KeHrrro Ha KoTOpoft  MbI peKoHcTpyl lpoBaJru opEr l rHan Ans

t locrpoeHl{A HOBOTO BI4Aa. 3TO AaeT BoSMO}r(HOCTb nponle KOM-

noHoBaTb Becb rreprel+c '  TaK KaK (HOBOet I ' , I306pa'r (eHl4e CTpo-

r{TCg B HanpaBJIeHIrH OT (cTaporoD I ' I3o6pa}f ieHl l rg '

1.9 2-10

Puc. 17

' l 'arcnl t  
o6pa3oM, I tMeff  [ot IHbIx ABa l13o6pa]rceHl4s opur l { -

i l : r , t 1 l  Ha  KOMnJ IeKCHOM r rep rexde '  Bce rAa  Mo l r cHo  [ ocTpoHTb

rrr / (  uo r Io6oMy HanpaBJIeHI ' I rc '  napaJIJreJIbHoMy rcaxof i - ln6o

t |  r r ( )ctcocrr4 npoeKul4f t .  f lprn e ' ro l r  u306parf ieHue'  uo KoTopoMy

t ' r ' r ( o r r cTpyHpyeTcs  opu ruHaJ l '  AaeT  HaM oTHOCI4TeJ rbHoe  no -
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JIO*CeHI4e TOqeK OpUTUIIIAJIA B HanpaBJIeHI{I{' nepneHALIKyJIAp-

HOM HanpaBJreHr,r lo npoeqHpoBaBus.,  v lv  HanpaBJleHi le JI I { -

HVrv!  cBf i }Vr,  a C Apyroro r{3o6par(eHHff ,  npr, rHfB KaKof i -To

KOHCTpyKTT{BHbrfi gneMeHT Opr{rlrHaJra 3a 6a3y, MoTKHO BSsTb

paSMepbr,  oKoHr{aTeJIbIJo onpeAengrculr {e oTHocr4TeJIbHoe no-

JIO)ICEHI'IE TOI{EK OPI,ITHHAJIA.

1.4.7 . OcuoBnbre rr,qorroJrur{TeJrbrrbre fiJrocrcocrr.r [poercr{I{fi

Mrr uoguaroMr,rJrlrtcb B o6ulux lleprax c KoncrpyupoBault-
em rpadruvecxoft rro4err4 oprarr,rHaJra, HaablBaeMofi xorrtnaerc-
HbIM qepTeECOM, r4tl4, ApyrIrMH CJIOBaMI{, MO)fteM, r4Meg ABa
nao6parxeHuff opufrzuana, noryqeHHblx npoerII4poBaHI,IeM lla
rt epneHArr KyJI gpubre rrJrocrocrI4, nocrpo prrb xolun.nerccg slf t
qepTer{ u rro AByM r,roo6parrenusM KoMnneKcHoro qepre*ca

nocrporrrb rperbe uao6pamenue oprrruHatra.
O4uo ua nagxa.reHrlfr  qepre)rca xax rpa{rnvecrcofi  rvro4e-

JII{ -  (r lorcagarL;> opl4rrrHaJl HnI{ Aarb noJlHyro ux{ropua-
rluro o Soplre r{ pagMepax opnrr{HaJla c HcnoJIbBoBaHHeM MI{-

Hr4MyMa r,r3o6parfieHl4fi . flpe4craBl,tM, rITo opr{ruHaJr KoHcr-
pyKTLrBHo cnoxnrrf i  ra ero neo6xoAl{Mo (r lorcaoarlD vlnu <oc-

Morperbr co Bcex cropon*, r4cf lonbgyg gaMerlareJlbxoe ceol l-

crBo AByx r,rao6pa,IceHufi sa BsaI,IMHo neprreHAI{KyJIspHbIx
[Jlocxocrffx. Herpy4no BaMerIi ITb, rrro HaM 4na etoft qe;r l l

KpoMe f I2  norpe6yercs  eu le  nsrb  r r rocrcocre l? .  Ec ; ru  npu

9TOM B3f lTb  BCe TTJTOCKOCTI4  OAI4HaKOBbIX paSMepOB,  TO nOJIy -

qraM upocrpanctseHHrrf i  ry6. ConrrelqeHue Iuecrrr nnocrco-

ctefi s oAHy [Jlocxocrb, I,IJTI{ paoBeprbrBaxr.re xy6a Ha nJloc-

H O C T b ,  B b T n O J I H e H H O e  B  C O O T B e T C T B H I {  C  H a r U I 4 M  n O H f f T V e M

npoeKrlr4oHHoft cBff3u, noKasaHo Ha pI,IcyHKe 18. fpanu xy6a

orAeJleHbr Apyr oli Apyra, orr{M [oArrepKl{Baercff natoe csofi-

crBo rpoexqrafi, I{so6pa}KeHve na fI6 Mo)r(Ho noMeu{arb pff-

AoM c rzso6pancexraeM Ha nlocroctu fI4**.

f lorcasaHHrle ruecrb [Jlocrcocrefi  npoercqlrf t  r laabrBalorcff

ocHoBHbrMr{ nJlocKocraMlt, a zeo6pa}Keur{ff Ha 3TI4x nJIocKo-

* Co ncex cropoH - oouarraer, qro rrJroctocru npoerquft. oKpyx(a-
roqrre opftrr.rnaJr, AoJI]r(rrbI o6pasonarr 3aMxrryroe npocrpancrno (o6pa-

TIrTe BHIIMaIIUe I la CTeII ITI,  nOTOJIOK U I IOJI KOMIIaTbt '  B KOTOpOL BbI

rraxoAr,rTecb).
*:k B oroM ;rerxo y6egurbcs, BocnoJlt'SoBaBrrrrrcb npoexquonnoi cna-

SbIO BII ] IOB.

2 8 gacrt 1. feoMerpuqecxle ocuoBbl KoHcrpyl lpoBanrr 29 
.

crffx - ocHoBHbIMr4 BHAaMI'I. Ocnonnrre nJlocrocru w Btr4br

coorBercrBeHHo noJIyquJrI ' I  HaSBaHllgl

1 - ropraooHTaJlbHafl lrJlocrocrb' Bu.q cBepxy;

2 - $ponraJlbnas [JtocKocrb' BIIA cnepeAu;

3 - nepturcaJlbuas ttpoqlr{Jrbrlaf rlJrocxocrb' BI'IA cJIeBa;

4 - neptraKarbHaff npoq)I4JrbHas rlJlocxocrb' BI{A cflpaBa;

5 - ropueoHTaJlbHas nJlocrcocrb' BI{A cHI43y;

6 - nepnaKaJlbHas uJlocxocrb' BIIA cSaAr{'

Etrw4

l1 2 D

Puc. 18
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lleo6paxceune Ha {rpoxraarnoft nnocKocrr,r npoercqufi upz-
HI4MaeTCg Ha rrepTerKe B KaqecTBe rJIaBHoro, SAecb AaeTca
ocHoBuas zxQoprraqza o dtoplre a paauepai opurrauaaa. pa_
Hee, r{r{Tafl KoMnJreKcHbre r{epre*cu (pr,rc. 14), urr o6patznr,r
BHrrMaHI,Ie, rrro Ha HrIx He yxagaHbr tlJrocxocrl4 npoeKl{Hri, tr
[oATOMy OnpeAenvTb, COCTOT.TT qepTerK vrg Bl l /rAA CUepeALr H
Br{Aa cBepxy railvr ua Brr6a cnepeAur vt Bpr1a cHr,roy, 6rr.ro ne-
BOSMOTICHO. c ree4enueM noHffTHff IJIaBHOTO BHAa SaAaira no
onpeAeJreHr,rro, rAe Ha EoMrrJreKcHoM rreprelr(e r{ao6parfieHrre
na f l2, KaK npaBr{Jro, He npeAcraBnaer garpyAneur{f i .  fnae_
noe raso6palr(eHrre HaxoAHTcs B paaMepHofi cnsar,r co BceMlr
zeo6paxeunfiMr{, B npoercrlr,rorrHofi cn.sau c Hso6par*eur,rffMr,r
Ha fI1, I I3, f I4, I I5.

Hao6parxeurrs Ha fI3, f I4 Haxo,q.f ircs n upoercrlr,rounor?
cBssu c r.roo6paxeHrreM Ha fI2 r,r rvroryr HaxoAr,rTbcff B flpoeK_
quonnofi cBflar{ c r.rso6parxexNervr na fI6.

PaccvrorpeHlrag npoercr{I,roHnafl  cB.EBb BrrAoB 14 annapar
npoeqHpoBaIJI.dg. Ang, noJlyrreHprff KoMnneKcHoro rrepTelr{a: Ha-
6nro4arenr - opurlrHan - [Jrocrcocrb npoeKrlr,rft npnnxra n
6olruruucrne eBponeftcKrdx crpan (ruerog E). O4narco cyqe-
cTByeT n 4pyrofi cnoco6 pacnorolr(eHufr BuAoB, nagrrsaeMrrfi
aMeprrxaHcKarr (vero4 A). B eroM cJryr{ae cxeMa annapara
npoerlHpoBaHr,rf l  TaKaa: na6nro4are.nb - nnocKocrb _ opu_
rr{HaJr. Opr.rrrauan rarcrxe noMerrlaercs BHyrpn xy6a, Ha rpa_
Hr4 Koroporo oH rrpoequpyercs, a na6nro4arerrb rraxoArrrcff
cnapylf(H. B grorvr cnyqae HanpaBJreHr4e BgrJrrrAa nport4Bo[o_
noxcHo Ha[paBJreHrrro npoer{r4poBaur4fl .  f locle f lpoeqrrpoBa_
Hr,rs opunr,rHana rcy6 paaBeprbrBaerc.fi Ha nJrocxocrb He BHyr-
peHHefi, a Hapy'fiHori cropoHofi, B peayntrare pac[oJro)KeHfie
BHAoB noryrraercff KaK 6br npffMoe: ecJru npu naurefi cr{creMe
Br,rA cneBa pasMerr{aeTca c[paBa, BrrA cnpaBa _ cJreBa v T. A.,
TO IIpH aMeprrKaHcKoM MeTOAe - Br4A C4eBa _ CrreBa, Br4A
cnpaBa -  cnpaBa v r  r .  A .  f lpu  a l , repuKaHcroM MeroAe na
rrepTe)r(e yKaSbIBaroTcg ToJIbKo HaUpaBneHI{ff 83IJrflAa,

Koop4uuaruble HanpaBtleHr,rg, Koropble <noxa3brBalorcff  D
Ha ocHoBHbIX nJIOCKOCT,flX, HaSbIBarOTCg. OCHOAHbLMU rz^:av ql-
cro rcoopauHarlHbLJ)tu HLnpa7tleH.uauu. KoopAr,rHarHbre Ha-
npaBJIeHr,Ia Ha rleprex{,e, KaK npaBrrJro, He o6ogxaqarorc.g.

f lnocrcoctu npoexqr.rr i ,  uepfieuAr4rcyJr.f ipHbre x oguori ue
ocHoBHbrx nnocrcocrefi ,  Ho He napanneJrbHble Hv oAxofi  oc_
nonnofi rlJrocKocrtr, HaoblBarorcff dononuumenbHuntu, a uao6-
palr(eHilff Ha Hrrx - 1ononruunteJlbHblMu eti1anu.

3 0 gacrr 1. I 'eomerpulecxre ocHoBbl KoHcrPyxPoBaHnn

.IlonoanurenbHag fiJrocxocTb MOrfieT 6rrrr noctanJleua nepfleH-

Ar,rKyJrgpllo He roJrbKo K KaKofi-JII{6O OCHOSHOfi nJIOCKOCTL' HO

r4 K parlee BoffTofi .qouolHl'ITeJrbHoft, B pegyJlbrare Mo,ItHo (oc-

MOTpeTbD oprrrr{HaJr c rlo6ofi croporlbl I4JrI'I nOJryr{HTb I4HoOp-

MarII4rO no JIro6bIM AOnOJITTHTeJIbHbIM KOOpAI4HaTHbIM HarrpaB-

JIeHLIflM.

Bepueuca K rreprexy (puc. 17). Bra,q B - aro Hso6paxce-

H rure Ha AonoJrHHTeJIbHOfi fI 7, [ocraBJIeHHOft nepneHArl Ky JIspHO

rc fI1. Braa E - 9To n3o6panceHl'Ie Ha AoIIoJIHI'ITeJIIHoI1 nJloc-

Kocrrr f I8. nocrasneHHofi nepneHAI4KyJIspHo fI?'  Paaueprr

22 u 28 MM o[peAeJrgror noJlox(euue ror{erc opnruHaJra Ho

ocHoBHOMy KOOpAIIHaTHOMy Ha[paBJIeHI{IO Z' a pasMepbl 5'9;

?,5; 9,83 14 T, A. - no ,qoloJIHI' ITeJIbHoMy KoopAI4IrarHoMy

HanpaB'IeHI{ro.

,fi,ononnurenbHble BI4.qbI' paSMeIIIeHHbIe B npoeKIILroHHoI'I

cBfigr4, TaK)Ne, KaK upaBr{Jlo, ne o6osnallarorcfl'

Ilnocrcoctn ilpoeKrll4fi ocHoBHble 2...6 u AonoJIHI'ITeJIbHbIe

7, 8... [pr4 KoncrpyltpoBaHr/ru rpad)I4qecKllx MoAeJIefi opr4rn-

rraJroB I, ICnOJIbSyrOTcff ToJIbKO B CJIyqae HeooxoAlrMocrl4'  C

rleJrbro [or{a3arb KaKyIO-TO rracTb npocTpaHcTBeHHOfi KOHCT-

pyKr{r4t ' t  6e3 I, IcftarKenr.ra $opuu I4 pasMepos. o'{eHr qacto

6r,rsaet /Iocraror{HbrM Itc[oJlb3oBalrue oAHofi rrtlocrocru I utm

ur rocKocre f i  t -2 ,  L -3 ,  7 -2-3 ,  7 -2-4 '

Paccuorpen annapar npoeql4poBarrr4fl vt MeroA fioryqeHua

t(oMrrJreKcHoro qeprelKa, MolKHo nepeftTl4 K paccMoTpeHr{Io

r.rso6pancennfi  paslraunlrx opHrnHaJIoB, ulru, .4pyrHMI'I  cJIo-

BaMr.r, K KOHCTpyI4poaaHI'Irc I4 peKoHcrpyl{poBaHl4rc rpaonqec-

r(nx MoAeJIefi  opr,rrunanon.
flpra peruexvru sa6av^ Ha KoHcrpylIpoBanue I{ pexoHcrpyr-

I tn rc  peKoMeHAyeTcf l  I4CnOJIbsOBaHI4e MaKeTOB'  Hanpr rMep:

o'fpesor upsMoi - KapanAaru, nJlocxocrb npoercIlr{trt - tuct

i ,VMarU 14 T ,  A .
SaAa.rn Ha KoHcrpyHpoBaHLIe Heo6xoAI{Mo BcerAa npeABa-

l)t{TeJrbHo nblTaTbcfl  peuaTb <B upocrpaHcrBe MbIcJIeHHO>' a

ylrre rroroM coo6u{arb pesyJlbrar pelrreHHfl Ha qepre}Ke' flperx-

/(o qeM peruarb BaAaqy rpa$r{qecxlt, Heo6xoAI4Mo rlerrco npeA-

{ 'r ' i lBJtf lTr '  alroputl |* ee perueHl' I f l '

* A:rroprrrvr (apa6' algorithm) - qerxas EocJreAoBareJrbHocrb one'

1'rrrlrrii, neo6xo4ulvraa Ans peurerr4fi 3a'qaq AatrHoro rrrrra.

3 1
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2. I,ISOBPA}ICEHI{E fIPfl MOtrI*

2.1. flpaurre qacrnoro rroJror(enrrs

flpava.a 6y4er paccMarpnBarbc.fl KaK npocrefiruufi. ene-
rresr xarcoft-To KoHcrpyrr\rru, Ha[ptrMep cocroarqefi [rB psAa
orpesKoB rpaMbrx AE, ED, DC, AC (puc. 19a), r.r 4p. Oruo-
cr4TeJrEHo ocHoBHbrx nnocxocreft [poeKrU4I4 fipflMaff KaK oJre-
MeHT KOHCTpyKT{Hr,r Mo}KeT SaHUMaTb CaMOe paSnr,rrrHoe rIoJIo_
)r(eHr4e. Hara6onee parlr4ouanburre zao6parxenlra npauofi  -
eTo r lSo6pa)f ieHHff, rAe HenocperqcTBeHHo MOITCHO yBr{AeTb Be-
rlrv:lrrry nparvrofi u yrJlbr ee HaKJroHa K [rlocxocrffM npoeK-
4uit, utttt raao6parxeuufi, rra Koropbrx Molr{Ho HaHecrr,r coor-
BeTCTByroque pasMepbr.

Herpy4no BaMerI{Tb, qro grnMlr csoficreaN{z o6-rra,uaror
ueo6pancenufi  rrpf iMbrx, uapaJrrreJrbHux (uanpr.rrrep, AB, CD,
AC) u,ru nepreHAlrKyrr.f ipHbrx (naupuuep, FE, AE, FG) oc-
HoBHbrM flJrocKocr.fiM npoexqlrfi . llpaur,re, [apaJrJreJrBHbre vrr4
nepneHAaKyJrffpnbre ocHoBHbrM nJrocrcocrffM npoexqrzrZ, na-
SErBaroTc.E fipffMr,rMr,r vacffLHozo noJroxceErrE.

I lparurre, [apaJrJ'reJrburre rca ror? -11160 lnocrcocru npoex -
qlrf i ,  npransro HaabrBarb npaMbrMu AposH,n r,rJrr{ npflMr,rMlr
HarrMeHbrlrero yKJroHa K lJrocxocru npoercqufi ,  a npflMbre,
neprrenAr4rcynffpHr,re nJrocrcocrr.r npoercqnfi, - npoe4upynryu-
.rt4u vrilu flpgMbrMr{ nau6o.nr,nrero yKJroHa K nJrocKocrr{ fipo-
exquft.  Oveeu4no, npoeqr4pyrou{afl  rrpsMaa gaunorl f iJrocno-
crr,r npoexquir 6yge"r oAHoBpeMeHHo 11 fip-ffMofi yponxa nnoc-
xocrefi  upoercqufi ,  [epneHAr,rKyJrspHbrx rc ganuori,

2. 1.1. Ilparubre ypoBus

flocrpozna KoMnJreKcH6rri  veprex gJreMeHTa npocrpaHcrBeH-
norl rconcrpyKrlr,r tr  npanori AB (puc. 19a, 6). I lpauaa AB
aBJrffercfl npanrori qacrHoro nono)Keul4fl, a r4MeHHo npauofi
ypoBHrr f I1. Tax KaK npffMaa onpeAeJrsercf l  AByMr ror{KaMr4,
MO)KHO CKaSaTb, r{TO SaAarra cBoAl'tTcfl K 8aAaHr,rrc Ha qepTe-

* 34ecr, r4 AaJree AJr.f Kparxocru 6y4er: roBoprarrcs BMecro
xtexlre orpeoxa nprtroft, orce.Ka rrJrocrcocrr{ lrJrrr [oBepxrocrlr,
nao6pantenue nparroft, frJrocKocrlr, noaepxHocTu.

zso6pa-
IIpocTo

1 '

3 2 {acrr 1. feouerpr,recxue ocHoBbl KoHcrpy}lPoBaHxt

)Ke oruocr,ITeJlbnoro noJlolr(errPls ro'rex A u B' kIe HarJIffAHo-

|o zao6pancexua (pnc. 19a) ycranaBJIHBaeM' qro f lpsMafl AB

rrapaJrJreJlbHa uIocKocTI,I KOOpAI',IHaTHI'IX HalpaBtle'i,I,r',ir x, a -

fI1, a rc [JlocKocrr{ KoopArrHarHblx HanpaBJleunit' z, r - fI1

pacnonolKeHa noA yrJIoM cx,

.{na -noctpoeHr{.fl KoMtIJIeKcHoro qeprex(a rrp'fi Moft Boc[oJrb-

ByeMcfl fIl u fI2. Tax narc rpsMaff rapaJlrlenr,Ha lI1, o'resuA-

Ho, Ha BI,IAe cBepxy BeJlrrrrvHa npoeKIIIlH 6y4et paeua BeJIAT{I4-

He npsMoft - s. flolorxeHr'Ie npoeKIII4I'I OfipeAeJrffercs yrJIoM

rr. f locrpol iB BrrA cBepxy (prac. 196), HerpyAHo rlocrpol lrb I4

Br{A c[epeAl{. flparrraa AB napaaaeJllHa fI1, cne4onareJll'Ho'

rpoeKrlrr,a orpeofta na fI2 [ep[eHAI4KyJIflpHa rvrrrusu cBfl3lr.

Vro,r narc.nona rpsMofi AB x II3 6y.qet 1 : 90' - cr.

Ha pncynxe 196 npe4ctaBJleH xoMuJrencHblft  rreprelr( npfl-

rtroi i  AB qacrnoro [oJIo)KeHI,I '8, a I{MeHHo rrpsMofi ypoBHff

II1 .  Tarc KaR nJlocrcocrr, I I1 roprrsoHraJlbuas '  ee rp'f lMr're

vpoBHff HaSbIBaIOTCfi TaK)+Ce ?OpUSOHnXA.tLbHbL.ttu npflMbrMu r1

o6osuaqarctca 6yrceofi, h.
Perconctpyr,rpyeM oprrrrrHaJl no [ocrpoeuuoMy qepre)rcy.

I laqueu c  BLrAa c [epeAl { .  HetpyAno saMerr4Tb '  Tarco i t  Br4A

Mo)rcer HMerL, 6ec.rr,rcnennoe MHo)KecrBo npffMbIX ltJrvr Jrlo6ar

rrpaMas, yrorl  Koropofi  c f l2 ne paeen 90'.

,{eft  cteute.rrbHoe orHocraretl} ,Hoe noJloxdeurle ror{eK f lpff  -

nor? AB ycranaBJll,IBaercfl ToJrbKo nocre paccMorpeHLTtt BuLa

cBepxy: f lpsMaff pacnoJlo]KeHa rIoA yrJroM x fI2, TorrKa B -

rrcpeA Tor{Kofi  A, I , IJl [r ,  ApyruMI4 cJroBaMI4, ToqKa B 6o"nee

v/l:ureHa ot II2 t4Jrr4 1Jr:'1.fi<e K Ha6JIrOAareJIIO, paccMarplrBaro-

i l(eMy oplrfr4HaJI CIIepeAV.
flpn pexoucrpyKllrlrl rro BHAy cBepxy [ocryflaeM aHatloruq-

II(), B 3TOM CJIYI{AE TOIIKII A U B YAAJIEHbI Ot TIl HA OAI{HAKO-

r l r , re paccTogEr4nt  vr lu pacnoJloxteHbl  Ha oAHOM paccTosHHII  oT

rurf i l ro4ate.nf l ,  paccMarpvBaloulero opr4rrrHaJI  cBepxy.

Dc r l r  vep te r r t  pac [o l l o )+ceH  rop l lSoHTaJ rbuo ,  Ha r rpuMep '
,r(.)ru.{'r' Ha croJle, To .ueficrBI,ITeJIbHoe noJlo}rceHue npsMofi Aaer

l ) ( ) r roHcrpyKr{ I4. f i  r ro Br lAy cBepxy.  B SToM cryqae Mo]rcuo rax-

)r io cKaSarb,  r r ro r lpu [oJlyr{eHrrr l  KoMuJIeKCHOTO qepTe)Ka f I2

i ) r , r J r i l  coBMeu leua  c  l I 1 .

O( lparnlr  BHIIMaHI4e,  r {To Megee paqr{oHaJlbHo uao6paxce-

r r r r c  npa r t o i i  AB  sa  I I 2 ,  f I 3  ( puc .  19n ) .  B  e ro ru  c r yqae  B

I )o:rvJrbrare coB[aAeHrIs ttuttuit cBfl BLr peKoHcrpyrlpoBarb opl4-

l r r r rar  6es 6yrcreuxrrx o6oaHar{eHur l  toqerc Boo6ule 6l rvro 6r , I

i l  o  uo3  Mo lKHO.

' HrrxcuepuurpaQuxa
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Puc.1g  
A2 A3

PexoncrpyupyeM opnraHaJr ro qeprexcy (prac, 1gr). Brza
cnepeAil: npflMar AB napanaenrna f[1, a o roM, .rro 6.nzxce
rc na6nrogareJrro roqxa B, yaxaeur no B?rAy cJreBa. flpra pe_
Koncrpyrllr,rlr nparrrofi no BrrAy caesa 6rr.t)Ke rc rra6_rrro4are_
Jrro, urvr 6onee ygaaennoft or fIB, oxasrrnaercff Toqrca A, 06
3TOM ysHaeM no Br4Ay Cnepe,qr4.

,(eficrnurenbHoe [oJro]Kerrr{e B [pocrparrcrBe upanaofi AB
rroJryrraerca rrplr peKoncrpyrrulr{ no nlo6ovry BlrAy ronbxo B
TOM CJIyqae, ecJrH r{epTe}K pacnoJroEeH BepTr4EaJrbHO, TaK
xarc fI2 ra fI3 aeptraKaJrbu!,r.

flparvrrre ypoBHfl {rponranrHofi nnocrcocrra fI2 nassrBaror_
ca QponmalrbHb[Mu np.EMbrMH ra o6ogHa.{arcrca 6yrceoft f .
Yeprer*c Qrponraarnofi uparvrofi CD 4an Ha pr{cynrce 1gr. Vrarr
HaKJroHa Qrponranruofi npannofi K.fll, flz, fIB cooteercrBenxo
p a B x b r  0 ' , 2 5 "  u  6 5 ' ( 9 0 "  -  2 5 " ) .

Kax or:rre.ra;rocr, uao6parrcenr,r;r na fIB, fI4 coornercrBeH-
HO HaSblBaroTcff BrrA cJreBa I{ BHA C[paBa, IlpoeKllnr4 Ha sTrIx
nJrocKocrflx HaobrBaror rarcrfie Br,rAaMra c6ot<y unu upo{rranett.
CoorsercrseHuo, np.fl Mbre, [apaJrJreJrbnbre fIB, fI4 noJryr{rrrJrr4
HagBaHr4e npoQtunaruam npflMbrx, oboaxa.rarorca 6yrceofi  p.

a)

B

A)r)

{acru 1. I'eouetprtecxre ocHoBbt KoHcrpyxpoBaHxs

Yeprexc upoq)Itrbnor? nparrofi AC Aas Ha pI{cyHKe 19.q. VrrlI

rraKrroHa npoOLUIbHoi4 npflMofi  K fI1, n2, f I3 - 25',65", 0"

IIe paccwrorpeHzs r{epre)Kefi  npflMblx ypoBHs (puc. 196'

r, 4) uo,Icno SaMerI4Tb' r{To ropl'ISoHTaJrbHyrc npgMylo Jlyrrue

rasodpaxatr na IIl u 1112, Qpontalrnyrc [pffMylo - na fll u

fI2, a DpoOIarbHyIo rpsMylo - na TI2 u II3'  Paqaonanr-

r{ocr6 Tar{ux rrgo6pa*(eguft n roM, t{To Ha rreprer+ce Mo}KIro

rrenocpeAcTBeHHo HaHeCTI'I  paSMep orpe3Ka n yroJl HaKJIOHa

rrpavrofi '  f t  coorBercrByroqerZ nJlocxocrr{ upoexqnfi .  Mesee

l)aquoHaJrbuo lreo6pan<erlr4e 9Tr{x rrpflMbIx Ha Apy.PI4x [JIoc-

rcocr.flx; Tarc r{a pr{cyHKa 19e, xar orMer{aJloc},' Mo}Krro ycra-

rroBI4Tb, rrro npgMafl AB - ropusoHTaJlbHag f lpt{Mag. Cse-

^esuit ilce o BeJIIrque nparlofi AB ra yue ee HaKJIoHa x fI2 Ha
,(epreJ+ce He coo6ullrrb, xorfl lr Mo)r{Ho saAarb npxlryro, coo6-

rr{r,rB paaMepaMl{ orrrocr4TeJrbHoe noJIo}KeHHe ro'rer A u B.

tr4ran<, Molrcuo cKaaarb, vro Ha qeprer(e ueo6parrceHa npa-

M:r.fl ypoBufi, ecJrrr oAHa IrG npoenqrii rrepneHAllKyJIspEa JII'r-

fr f{sM cBsgrr (prac. 196, r,  4), vtJLu eclru rrpoeKurrr l  Ha ocHoB-

rrr,rx rrJrocnocrsx HaxoAflTca Ha oAHofi npalroi i  (puc. 19n).

Ilepuelr4uryJrspuocrb nusuitr cBsslr K [poeKIIIr!{ npffMoll

rra o.uuofi  r{g rrJrocKocr:erl  ronoplar o rol\{ '  qro ro-rxu eroft

rrpnvrofi  paBHoyAaneHbl or coce4Hefi [JIocKocrI4 npoerquft,

rrr rcotopofi HelocpeAcrBenHo BI,IAI4M BeJIHTTI{Hy orpe3rca rlps-

noii H yroJl ero HaKJroHa rc nepnoft nJlocxocrrl.

IIa pr,rcynrce 20 npegcrawlen KoMrrJlexcnr,rii qepre)rc npxrvroft

vl)ouHa Ha Aouo.rrnr4Te/Ibnblx nJrocKocrf lx 7 et 8. I i [erpy.qgo

\,("r'aHoBurb, rrro npsMas AB ssrsetca npanofi yponna fI8, a

\ ' f ' ()r  ee HaKJIoHa r f I7 paren Q. kb paccMorpeul 'r f l  np'f fMoy-

t().rr,Horo rpeyroJrbHr4x, A"4B, Mo)tcHo SaMernrb, trro AJr'E otl-

1,r.,/t()Jrenrl.a yrura HaKnoHa npavroli r 4aunofi [JIocKocrI4 rlpoerc-

rrrrii 4octatourro Brlarb BeJrHrrI{Hy orpeara npaltoii I'I BeJIrrrrHHy
, r'(' rrl)oexrlr-lfi na aty nJlocrocrr,. 3to nce Herpy.qgo saMerl{Tb I'r

u.r l ) i rccMorpeHl4s upocrpancteeHHofi Kaprr{Hbl (puc. 21).
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l , IHXEHEPHAfl TPAO}IKA

Ecar,r noeecrHbr npoexrlraa npauoft AB na nJrocftocrb ,r _
AnB,, tr HarypaJrbHa,fl BeJrl4rrr{Ha upauori, To MoxcHo flocrpo_
lrrb npffMoyr.oJrbubrrl  TpeyroJrbHraK r{ onpeAeJrr{Tb yron Ha_
KJroHa npsMori K [Jrocrocrlr npoercqnfi. Ovenugno , ecJrvr Ho-
BecreH y.roJr EaKJIona npnuorl, To AocrarolrHo auarb BeJrHrIu_
Hy npoexUr{f i ,  vro6rr onpeAeJrurrb BeJrr,rr{HHy orpeor{a nps-
wrofi ,  u uao6opor.

Hetpy4no ycraHoBl4Tb cB.gob Me)KAy grl{Mr4 BeJrrirrrnHaMv.
Tar, us paccMorpeuus prrcyuKa 21 moxno oafir{carb /AB /:
:  /AB/.  cose.

Kocunyc yr.lra Harcnona nparrrofi K nnocxocru npoexrirafi
xaparcreprrsyer crerreuL r{cxax(eurr.s orpegrca uparvrofi u ua_
SbrBaeTcs norca 3 ame nert vr Jru rcoeQ Qtu\ueHrlo M UCrcA?tC eHu,fl .
,{;ra orpeaxoB npsMbrx ypoBHs florcagarenb Hcrcar*ceHus pa-
BeH eAVHIrrIe, CJIeAOBaTenbIIo, BeJII,rqHHa npoeKrl l tH paBHa
BeJruql,rHe orpeora npantoft.

florcagatert ucxa)KeHl4fl Mo*ter MenffTbc,fi B npeAenax or
eAr,rHnrlbr Ao HyJrff, flplr norasareJre r.rcralrceuzff, paBHoM eAr,r-
HHrIe, Ha trepretfie coo6ularorcff eoptra u pagMep orpesKa np.s-
Itoft, npr,r noxaoareJle r,rcxa)r{enug, paBHoM Hynro, (poprvra u
pagMep ne coo6ularorc.g, B ocraJlbublx cJryr{affx Ha qepre}Ke
coo6ulaerca roJrbno o OopMe opurvrrana.

2.1.2. ffpoe4r.rpyrou{Ee rpfl Mbre

Mrr paccmorpeJllz npgM[,re, He l{crcaxcarouluecf na xaxoft-
nra60 naocnocrvl,  vrrvr np,f iMbre c noKaSareJreM hcKa)nceHr4.f l ,
paBHbrM e.qlrntrrle. Ovenr.r4ao, np.EMbrMLr, Maxcr4MaJrbr{o ?rcra_
xcarci l Ir ,rMr{cs, 6yAyr npflMbre, [epnerrArlKyJr.f ipHbre nJrocxo_
crf lM f lpoeKqr.rf i ,  l r .nu npsMbre, coBnaAaroque no Ha[paBJre-
HIIIO C npoeqfipyrculrlMlC Jryr{aMI,I t4 I4MeTOUI?Ie UOKaSaTeJrb tlc_
Ka)I{eHr{a, panulrft HyJrro.

f lpauyro, nepneHArrKyrrffpHyro ropr.rBoHTaJrrnofi  nlocrco-
crr4 [poexquft., unu BepruKaJrbHyro np.flMyrc, HaabrBaror zo-
pusoHmallbHo npoequpytouqeu npa*rof i .  Coorsercrsenuo, 6y-
gyr QtpoumarlbHo u npoq)uJlbno npoequpynulue nps.v.bre, a B
cJ'ryqae .qonoJrur{TeJrbHbrx n Jr ocxocrefi npocro n poeqtrpyrcqr4e
IpaMbre .

9eprerx ropr{soHrarrbHo upoequpyrorqefi  npauofi  AaH Ha
pr{cyHKe 22. f lpoequpyrcqaa np.f iMas ocnosHofi nrrocrocru,
KaK orMeqaJrocb, EBJr.fierc.fi oAHoBpeMeHHo u npauofi ypoBHs
Bcex coceAHrrx rrJrocKocrefi npoexqnir. Tax, rrpffMa.a AB .L II1,

3 6 gacrs 1. l 'eomerprrecxre ocHoBbl KoHcrpylrPoBaHrn

cJre.IIoBareJIbHo, AB //  nl ' r ' I  8006qe.rapanrleJIbHa rro6ofi

f i rrocKocrl l ,  neprleHAuKynxpnoft f I1'

PaccuorpenHble lraMz [psMble ypoBxs f ipocro cAeJlarb

npoequpyrcrrlHMI4, AJIfl OTOro noTpe6yeTcfl oAHa AonoJrHHTeJIb-

Haf l  nJ IOCROCTb.

flyctr AaH qepre)fi ropt{soHrarlbHofi npsMofi AB (puc' 23)'

flpauaa AB cupoequpyercs B Totrry rro HanpaBJIeHI'IIo E' uru'

ApyrI,rMIr cJIoBaMI'r, ua6lrcgarenb rro HarrpaBJIeHI{Io BgrtflAa E

yBIIAI{T TOqKy.

A 2 B2

5
7

Pexorctpyr.rpys opI4rI'IHaJI no BIaAy cBepxy' noJIyr{I{M npff-

Myro, napaJIJIeJIbHyro fI1. f locranurvl f I? repnenAl' tKyrspi lo

,, i"rrnofi  
" 

nf ,  cnpoeqrrpyeM rpsMyro rro Ha[paBfleszro E'

( ()B[aAalor{eMy c IIaRpaBJIeHI'IeM npflMorr'

flpoexqnu ror{eK npsMofi AB na fI7 flocrpoeubl Ha Jrr4uuu

noDecer{eHl4s f l l  n I I7.

2.2. frP flMbIE OBIIIETO rrOJroECEHlIfl

2.2.L. Hrewre qeprefica rrpflMofi o6rqero rroJro?rceHr{s

Ile ncaryro KoucrpyKqr'I lo MorKHo rax pac[oJlox(rrrb or-

r()( l l letl l 'Ho ulocxocteft npoercqlrfi, ' Iro6rr Bce ee np'gMble

r  I  r . r  , r  r r  rp. f iMbIMl4 r{acrHoro r toJIo) tcenug '  t lact l  np 'EMblx Mo-

,r i r , r '  orrasaTbcf f  npgMbrr" I l ' l  o6ulero [oJlo)r(eHr4f f '  T '  e '  He I Ia-

l , ] | I , r c J rbHb lM I4  r r  He  [ ep [eHAHKyJ IgpHb IM I4  I I J IOCKOCTf lM  npo -

, . r r r r , r r i i ,  r r dnpu r rep ,  up f fMas  AB  (puc .  24a ) '
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I,Ie paccr"rorpeHua qeprexca uparvrort o6ulero fionorrerrns
Mo)rcHo cKa3arb roJrbKo o6 otuocr.treJrbHoM [oJroxcer{r4a rot{eft
A r.r B, a uMeHHo, rITo rorrxa A xr.tnce, JIeBee u aa ro.rrcofi B.

Onpe4elur"r BeJrr{r{rrHy nparvrofi AB u ynnsr ee narcnoxa rc fI1
u fI2. .{.na eroro peKoHcrpyr{pyeM oprtr,nnarr, EarrprzMep, no
BI4Ay cBepxy. 3arvrerlru, rITo BeJrr{rruHy upxrvroft Mo}rcuo yBrrAerb
no HanpaBJreHrrro BBrJrsAa E, npr4 groM oArroBpeMeuno yBvr1:av,
r4 yroJr HaKJroHa npauorZ x fI1. ,(pyu4Mrr cJroBaM?r Mo)rcHo cxa_
oarb, arro AJrs onpeAeJleHt4s BeJratrrrHbr orpegKa nparrrofi AB rz
yrJ'Ia ee HaKnoHa rc fll neo6xoAnMo [ocraBnrb AonoJrr{r4TeJrb_
nyro fIT napanJreJrr,Ho uparrofi AB r,r nepuen4r.rrcy"rrapno fll z
Aarree cnpoerlr4poBarb AB xa II7. Ha fIZ 6y4er roxasarra BeJrr,r_
r{r.rHa oTpeBKa npauorl u yr.oJr ero HaKJroHa x. tI1 (pnc. 246}.

B1

A2

A1

3 8

| . ,

I
t

x v

B 2

Prec,24

9acru 1. Ieouerprvecxre ocroBb! KoHcrPytlpoBaHrR

floctpoenue AonoJIHrITeJIbHofo BHAa BbI[oJrHeHo cJleAyro-

uIr{M o6pasoM. Or rrpoerqnfi ToqeK A u B B HanpaBJIeHHI4

rlpoerlr4poBa:f'vlf,. vrr*! BsrJIsAa B npone4enbr IruHIdIyr cBff3rr

f I1 - f I?. ICarcyro rorrry A uttu B noctpoutr nepuoft Ha

AOTToJIEHTeJIbHOM BHAe - B npI'IHqI{ne 6e3pa3Jrl{r{go. Ha pu-

cysKe 246 nepvoit uocrpoeHa rorrKa A, rarc 6nr'rrxaftruaa x

fI1. gepee gry rorrry I4 [poBeAeHa ropusoHTaJlbHas 6agosas

lJrocrocrb, Oupe4e;rr.rn Ha BI'IAe crrepeAl{ HacKoJIbKo ror{Ka B

BF,rrue rotlKu A (pa3Mep 10 rtu), crpor{M ToqKy B ua 4onol-

H?ITEJIbITOM BI4AE.

Anaaorz.rurrM o6paSoM Molr{Ho onpeAeJlltrb BeJIr{rIHHy npff -

Ivrof i  AB u yroJl ee HaKJIoHa K TI2, BocnoJIbSoBaBIIrHcb Ao-

rroJrHrrreJlbHol: nrocKocTblo rrpoeKrlraft 8, nepneHAI4HyJIspHOfi

rc TI2 u raparrneJlbnofi nPauofi AB.

O6parurvr BH lrMaHue Ha npsMoyro;rrnrrir rpeyroJlbullr AB"B

(puc. 246). O4nu xarer eroro rpeyroJrbHl{Ka ABo Parex uPo-

oKrl?rrr orpeorca AB na II1, a 4pyrofi Karer - BoB - eto

l)aaHocrb Bblcor to.ren A rz B (toura B eL'rure toqKI'I A Ha

t0 rrm). Ecnra coeNrecrllTr, npoeKllrrr4 Totrxt{ A xa fll u fI?,
'lo rroJryrrrrM uparvroyronrnrrfi tpeyroJrbul'IK' nocrpoenHbIfi ne-

nocpeAcrBeHrro Ha rrpoexr{rlrr orpesra AB Ha fIL (puc. 24n).

BrrurecxasaHHoe [orcasblBaer {roprvranrurui (se npoercqu-

,rrrurrf i)  cnoco6 olpeAeJrerl , Is BeJIHqIIHbI orpeaKa. Ero elqe

i l i t3brBaror cnoco60rvr <(upgMoyrorbHoro rpeyronrnraxa>.,{na

r)rrpeAeJreHr4s BeJlrrrr l4Hbr orpesrca nparuofi  o6ulero noJIo)Ke-

rrrf l  ?r yrra ero HarcJroHa K qrocrocru npoenqufi  neo6xo4u-

M() rrocrporarb rrpgMoyro.nrnufi  TpeyI 'oJIbHrrK' y Koroporo

'),r tHH Ka'rer - npoeKl{r ls, a Apyroft -  paouocrb paccros-

i l l tvr ro.rer orpesxa or f lJrocxocrl4 npoeKIII ' I f i .  B noctpoen-

i l{)M TpeyroJrbl luKe r}IrroTerrySa - rraTypaJlbHas BeJIuqt4Ha

,r 'r ' l )o3Ka; a yroJr Merr{Ay rr{noreHySoft u xareroM - npoerc-

,rrrci i  6yget paBeH yrny HaKJroHa orpesKa K [JrocKocrv rrpo-

''l! ltr.rr"r (puc, 24x\. trilnor4a paI{I{oHaJIbHeft ctpoutr npffMoy-

r. l l , l rr ,r f i  Tpeyronbul4x TaK, KaK rronaoaHo Ha BHAe cnepeAll

t l r r r r ' .  2 4 r ) .

2.2.2. KoncrpyupoBaHl{e sa,qaHHou npsMou
o6urero rroJro?rceHrrff

J[o t:rrx nop peruaJrr/tcr o6patnue SaAaqIa' HarIpI'IMep' rro
, ! r ' l ) r r ' I ) r (v orrpeAeJlgJlr {Cb yrJIbI  HaKnOHa f t  nJroc}cocTffM npoeK-

rrru lr n(|Jrlqlrua orpeoKa nparvrofi o6ulero noJIo)r(eHI'Ig.
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I lparror? sa4avefi  6y4er aa4ava Ha KoHcrpynpoBaHue, Ha_
rpr4Mep, uso6paslrrr,  na II1, l I2 orpeeor npatroi i  o6uqero
noJro)rceHzfl 4.uunor? B0 rvru u non yrnoM g x fll.

Herpygno BaMerrirb, rrro gaAalla r'Meer 6ec.rr.rcaennoe MHo-
EcecrBo peuenr,rrZ. Ha przcyune 2ba noxasano oAHo r.rs Hr{x.
flocrpoenze qeprexca Harrr4Haercs c r,rao6paxceHu.s Ha fI,I uau
c nocrpoeHrr.fi Br{Aa A. .(aa nocrpoeHr,rs Br{Aa cnepeAu zMeeM
HanpaBJIeHr4e tuvufi. cB.EgH, Ha[paBJrenr4e A, a rarcrrce gHaeM
noJrotr(eHne npoeKrlnl{ orHocrrreJIEtto nurtuit cB.fiSr.L Ecau na
fI7 narypa-nr,Hafl Berrnrrr,rHa orpesxa, suarrr4r fll / /BC, u lru_
Huu cBuau nepneHArrrcyJrspurr npoexrllru (puc 286\.

a )

Pnc.25

,{ne upoexqlrr{ Harrrero opurr,r'aJra na fll r.r fIZ noaHoc_

BOI I  NJ IOCKOCTbIO.

Ha ocnose usyrreHHoro MarepvaJra xeo6xo4ravo yMerb pe-
urarb KaK o6paruue BaAaqu, T, e. BaAarIh Ha rrrenne rrepre_
xca npruofi ,  oaxJrroqarcu{Heca B onpeAeneHr,rrr roro, KaKafi
rrpsMa.ff  uao6paxceHa, KaKoBbr BeJII{rruHa ee orpesxa 14 ero
yrnbr HaKJroHa K nnocxocr.fiM npoertqrafi, TaK lt np.ffMbre oa_
Aaqvr, vJtu saAaqu Ha Koncrpyr4poBauue npawrofi ypoBuff sa_
4aunori nJroc*ocrr,r upoerqufi r,r nparvrori o6rqero .rorro*"rr""
aa4aunori BeJrr4rrr4Hrr tr  noA gaAaHHbrM yrJroM rc o4nofi  r .rs
nnocxocrefi  npoeKr{r42.

6)

9 acru 1. leomerp r,recxre ocHoB bl KoHcrpyx poBaH l ' l f l

I Is ecex BosMoxcHbrx saAaq c npauofi  He paccMorpensoi

ocTaJracb ToJILKo oAHa 3aAar{a Ha KoHcTpyI'IpoBaHI',Ie npauoft

o6ulero rIoJIo)r(eHI,Is rroA SaAaHElbIMr4 yrJIaMI'I K AByM nJIocKo-

crsM [poexI1lrf t ,  nanpuMep, saAaqa gatr veprexi '  upalrof i  uo4

ylJroM cr, rc fI2 I4 noA ynJroM p r II2' flepnaa ilacrb saAatII/I

HaMr,r perxena. Ha pucyuKe 25 noctpoena npsMas o6ulero

rroJro)KeHlrs noA BaAaHHbIM yrJIoM a rc fI2, o,qHaKo yron c fI1

noryi l l4Tcs nporroBotlbHufi,  xarcoft I ' IMeHHo - HerpyAHo on-

peAeJrI4Tb.
Bos&IolKHo perueHrre SaAaqn cnoco6on [orlbrroK r'IJIU nocre-

rreHHbIM npIa6nuxteHl4eM K rpe6yervrorvry pe3yJlbrary - yrJly P
rryreM rrBMeHeHrIs [oJloxceHr{g AonoJIHIlreJIrHoft nnocxocru 7 '

OgHarco taxori flyrb perueHl{s or{eHb rpyAoeMor' [ogroMy K

perrreHuro e'rofi aa4avu MbI BepHeMcfl HecKoJIbKo nosxte. Sgecr

rrce o6patuu BHHMaHT{e eule pa3 Ha ro' qro ecJlrr l raBecrHa
geJrHr{AHa orpe3rca npxuorl, to o6 yrae ee HaKJIoHa K rrJlocxo-

crr{ npoeKlrurl uoxno cyAHTb no BeJIL'lqr'IHe [poexlulr'I. B sa-

rueft aagave nplr AJIrrHe orpeoxa 30 r"ru coxparreHr're BeJIur{rrHbI

rrpoerrluu na fI2 rapaHTl' tpyer r4 coxpaHeHl' Ie yrJla o, '  Boc-

r roJrbBoBaBruucr  cnoco6oM f lpgMoyroJ IbHoro  rpeyroJ lbHr rxa

(puc. 26) npl4 I, IsBecrHbIx yrJle B n uarypanrsofi  BeJlzrruHe

orpesKa, o[peAeJIr{M BetlutrrrHy npoeKIIIlrI4 OTpeSKa BC xa fll.

2.3. TOIIKA I,I tIPflMAfl

Paccuorpuvr KolrcrpyrrpoBanr{e !I  peKoHcrpyxIII4Io opurr{-

rr irJroBi cocroflrqux r ' Ie a6crparctHr,rx sJIeMeHToB ToqeK A t lps-

nn o ii.
3a4aura, KorAa AaH r{epre}+c nparvror? ra xeo6xo4nrvro nocrpo-

i l ' r .b  TOTIKy <(HaA)) ,  < (noAD,  (uepeAt ,  (33 '> ,  <UpaBee>,  , (J IeBee ' )

rrp:rvroii cBoAflTcfl K SaAar{aM o6 otnocrreJrbHoM noJIotKeHrrI'I

r()(reK, paccMorpeHHblM paHee' Haupuuep, -rto6rr Bssrb roqKy
(: uaA npawrori AB (puc. 27), neo6xo,urlMo B3flTb rorrKy Ha

rrlurnofi  (nolaevena rpecrlrrcou) r1 or roqKr{ na npauofi  cge-

,lifil' ABr{)KeHI4e <(HaA,). ,{nuxcenrae (HaA> MbI Br'IAr{M ga fI2'

I l r :rpyguo SaMerI{Tb' t ITo ABrlx(euue <(HaAD' (rroA> Mo]rcgo

rlrrr( ir :Jarb na fI2, f I3, f I4, f I6 !r eoo6qe Ha JIIo6bIx AonoJIHr{-
|  { ,  r l t , l rr ,rx f lJrocKocrf lx, nocraBJIeHHbIX nepneH4Ilrynapno n fI1.

/ ( r r r r l r r :Hue < , repeAt r  (BaD -  xa  f I1 ,  I I3 ,  f I4 '  f I5  r ' l  4ouonnu-
r r ' , l t , l l l ) l x  I I J IOCKOCTf lX '  I I ep I I eHA I4KyJ lgpHb fX  TaK  ) t ce '  KaK  L I

| | f ' | ) ( " rucJreHHl, Ie K f l2.  I rng'  ABr lEceHI '1f l  <(JIeBeeD' ( f ipaBee'> '

r  r , r  r .  l r  t r / l i lor  ntrocKocrf lMl4,  r roKaSbIBaIOXII ' , IMU ero ABUIKeHI{e '
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6ylyr fI1, fI2, II5, fI6, coornercrByrorrlue
IrJIOCKOCTI{, a <He [oKaSbIBarcuILrMLru 6yAyt

Taxurvr o6pasou, ABzlrceHr{e Br.rAtiM TaM,
ABI l t l ICeHAff  I IapanneJrr ,HO nJIOCKOCTT{,  H He
HanpaBJre HHe ABr{XreHr,t s nepneHAHKyn.rrpHo

Pwc.26 Pnc.27

B

AOnOJTHI{TeJrbHbre
fI3, fI4.
rAe naupaBneHHe
BHAI{M TAM,  TAE

IIJ'rocKocTr{.

Puc .28

BosrrvleN[ Toqry He [pocro (HaAD, <noA) np.f iMofi ,  a Ha
BaAaHHoM paccroffHr,rr4. Hanpr,rrvrep, nocrpor4M Tor{Ky [epeA
npawrofi  Ha paccrosHurr s, f lepnonavaabHo perrruM Ba.qaqy
g.ua nparuofi  ypoBH.E AB (puc. 28). Ovenn4Ho, paccroffHr{e or
TOqKr/r 4o npamofi rrSMepseTc.fl no [epneHAr.rftynspy K np.E_
Moft,  T. e. 6epercff rparvafiuree paccroffHr,te. Bsss rovrcy 1
na npaltorT, BoccraHoBrrM [epneHAr{KyJrf lp 14 BoBbMeM Ha nep_
neHA?rKyJrspe Ha paccToffHr/rfi s TorrKy c. flepnen4wrcynxp c2
TaKlrde 6y4er nparvroft yponua fI1, uoerouy na II1 BlrArrM ero
Berr,tr{HHy s, a ero [poeKrdr{fl na fI2 coBnaAaer c npoerqlrefi
nparuofi AB.

IIa pacclrotpeHrafl rreprexca .rerro y6e4zrbcg, rrro rorrrca C
pacnoJlox(eHa He ronbKo Ha paccroaHzrr s or npavor?, no r.r
EepeA npalvrofi.

flocrpouu MHo)fiecrBo ror{er, Jre}Karrlilx e o4nofi nJIocKo-
cr9r vr pacnoJrolxengblx Ha paccrogHtrr4 s or aaunofi to.rrcra
nparvrofi .  I lpeAnaprareJrbHo, BB8B KapaHAarri ,  nonpo6yeu pe-
Irrrrrb aaAarry B npocrpaHcrBe. Ovenu4no, rrpoqe Bcero yBr{-
Aerb gro Muo)fiecrBo, ecJlr{ nocMorperb BAoJrr npxlrofi r.r.nn
TorAa, KorAa np.fiMas c[poeur{pyerca B Torrry. .{.na etoro na
prlrcyHKe 29a no Ha[paBJreHr4rO B3rJrfi.qa E nocrpoeu BaA Ha
f I7 ,  rge  noKagaHo MHo) f iec rBo ro r reK,  pacnoJ loxeHHbrx  Ha
paccro.fiHr{H s or roqrcu 0 upauofi AB, Ha fI? ero MHo}rce_
crBo rrpeAcraBJrffer oKpylrcnocrb c paAr4ycoM R : s. BAecr rxe
nri4r.rrvr BeJrr{i{Lrny paccroanr.rft Toqerc MHo)rcecrBa or ro.rrcz 0

gacrs 1. feouerpr,recxl le ocHoBbl KoHcrPyxPoBanrf,  43 -
t '

npffMoft,  rax KaK R 
^ AB, a AB 

^ 
f I7, cle4onareJlbHo' paAL-

yc rro6ofi ToqKI4 MHo)KecrBa rrapanJleJleH fI7' flpoercqavl To'

rreK Ha paccroflHrrr4 s or rorrKt4 0 npxmoft AB na fI1 6y.qyr

pacnonararbcs Ha rpsMoia 34, Ha l I2 npoeKllul l  rorreK MHo-

)r(ecrBa MolI(Ho flocrpot4Tb' rrMes [poeKIII4I',I Ha fI2, lI7 - sa

rrvr:f.vtflx cBff3lr, ItAyuII4X OT npoeKIII{i na fI1 K npoe(III4sM

:HalI2 r,r Ha coorBercrByloul l lx paccrosHl4sx (HaAt HJIH (IIoA]

6ago i r ,  ropLtSoHTaJI lno f i  nnocnocrb lo '  npoBeAeHHof t  uepes

npnMyro AB.

Puc.29

C .qpyrolz cropoubl' 3Ha'fl' t{To flpoeKlll{efi oKpy}*Hocrl{ c

l)aAr4ycoM R gsrgercg eJItI I4nc *, nocreAHuft uoxcro nocrpo-

II ' ] 'b O.IIHI'IM I'I3 IIsBECTHL,IX CNOCO6OB' HANPI{MEP' NO 6OIbIIIOft

rr Marrof i  ocarvr (pac. 296)'  Bolrruas ocb sJlJrunca paBHa 2R

( r r p a n a a  1 2 ) ,  t a r  r c a r c  1 2  - L  I I 1 ,  r o  7 2  / /  n 2 ,  6 o n r u r a s

ocL, - AHaMerp, He I4cKalrcaroquftcff  ua I l2'  Manas ocb -

/tr{aMerp 34 (304), AzaMerp"{cKa}Kaloquitcs uau6om'ruuM

,  1 6 p a c o u .
LIs peurenrlff saAar{I4 Mo)icHo saMerl4Tb cle4yroqee' Pagu-

\,o TOr{eK MHO)r(ecrBa nepneHAI4RyJIffpeH x npauofi  AB' npa-

r r ro r i  ypoana f I1 ,  n  [epneHAr lKyJ IspHocrb  coxpaHsercg  Ha

i f{oxasare;rr,crBo 3Tono rroJrorteHrg cM" rranprrMep, rlereepyxnrr

l l  ( l ) .  f IDoeKTrrBHa.f l  reoMerpnn. M.,  Bsrcurag uro; la,  1969'
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fI1, r. e. TaM, r',qe HarypaJrbHa.fi BeJrrrrrr,rua orpeaKa npauofi
ypoBHs.

3ro o6crosreJrbcrBo oqeHb npocro rrpeAcraBurb npocrpau-
crBeHHo. O6parure BnraMaHr,re Ha Br,rA cBepxy u npeAcraBbre,
.rro AB - oro ocb KoJreca, napaJrJrenbHar fI1, a nocneAoBa-
TeJrbHbre rrotrolKeHrr.g paAl{yca - oTo cflrrqbl KoJIeca, nepneH_
Ar{HyJr,EpHbre ocu. Ha rnge cBepxy cnnr{a BcerAa nepneHArr-
KyJIspHa ocr{, B ftaKoM 6u nonorxeruvr o:aa HI{ HaxoAI4JIacb.
Bepno, KorAa cnr{qa napaJrJreJnna fI2, To oHa npoequpyerc.s
B rorrxy (cuuurr 01, 02).

2.4. OTHOCI,ITEJIbHOE fIO JIO'fi EHT{ E fIPfl MbIX

.{ne npalvrue B upocrpaHcrBe Moryr 6rrrr napaJrJreJrb-
HbIMrd, cxperqi lBarbctr vrJrvI [epecexarbcg. paccuorprrM sa-
Aar{i l  Ha KoHCTpyr{poBaHI4e opurl{HaJroB, cocTo.f iu{Hx r{3 AByx
r rpgMbIx .

2.4.1. flapaJrJreJrbnbre rrpffMbre

Vcrauonrarr no qeprerf iy, vro r-rso6palr{eHbr [apaJlJreJrb-
Hbre [pJIMbre, Ee npeAcraBJl.Eer rpyAa. Ha ocHosaHr4]r oAHoro
r.rs cnoricrs npoexqrarT - npoexqrrfiM14 rrapaJrJreJrbHbrx np.fl-
MbIX ABJLfiTOTCfl [apafiJreJrbHbre npgMbre.

tr{cxo4a vx gToro crof icrea, gaAaqa Ha rrocrpoenr{e rrpa-
lroft ,  napaa,re.nrnofi  4aunoft u npoBeAeHnofi na paccrosHr4r4
s, cBoAr.rTcfl K SaAaqe BSSTE TOrrKy Ha paccTosHr,rrr s oT AaH-
Hofi npsMoft, PeureHue raxofi BaAaqr4 B cryqae npsMofi ypoB-
Hf f  AaHo Ha pvcyHxe 28 ,29 .

Pacclrorpuivr pelreuue BaAar{r4 B crryqae nparvror7 o6rqero
noJro)r(eHrrs (puc. 30). flpamaa o6rqero rorroxceHr4rr AB c,ue-
J'raHa rrpffMori ypoBHs AonoJrHrrreJrrHofi  nnocxocru Z. Eaga
orcqera Bbrcor npoBeAeHa r{epeo Totrxy A (o6osuarreHa cBer-
JrbrM rpeyfolruuxorr).  ,{aaee, rpffMas AB cgenaxa [poer{v-
pyrcuqeit AorroJrHr,rreJrrnori nnocnocrr4 8. B aroru cnyvae 6aea
npoBeAeHa r{epeB rrpsMyrc AB (o6osua.reHa saqepHeHHbrM Tpe-
yroJrbnr4 KoM). Ha paccros.Hvrv s B nporrroBoJrbuoM Mecre crpo-
r4rca npoeKrlr4fl npffMofi a // AB, flparrax 4 npoBeAeHa qepes
TorrKy C. .{a;ree, 6eperca B npor{BBoJrbuoM Mecre no ru*vru
cBflar{ npoeKr{r,rff Torrxrr C na fI7 H crporrrcs npoexrllrfl [ps-
:lloir. a. Ilocrpoenne npoexqnr{ npauofi a na lI2, fIl scno ua
paccMoTpeHr,rs qepTe*(a,

4 4 9acrs 1. feoraetputecxhe ocHoBbl xoHCTPyxpoBaHxn

Pnc.3O

flocrpoenrae llso6paxcenlrfi na 4onolur{TerbHblx fiJlocKocrsx

7, 8.,. qacro npeAcraBrser sHaqlaTeJrbHylo rpyAHocrr. ,{elo n

TOM, I{TO NPEACT BTITb NPOCTPAHCTBEHHYIO KAPTHHY IIO BHAAM'

r{3 KOTOpbIX cocrollrT KOMnJIeKCHbTfi uepterx, AoBonbHo oJIo}KHO

r{, KaK npaBlltJlo, He tpe6yerca. ,{octatovHo rreTKo BHAeTb IIpo-

eKrlrroHHyro cBssb AByx coceAHl4x BIIAOB' HanprrMep' xa fI1,

I I2; l l2,I I7, I I8 vr r.  A. Eclu noctpoeHr4e BHAa Ha fI? no

nao6parxeuusM Ha fll u fI2 He npeAcraBJlser rpyAa' To rrocr-

poeurre uao6parxenr.rs ua fIS neo6xogr'rmo paccMarpuBarb' KaK

uoBTopenl4e rofi rxe cauofi SaAaqu - no AByM t43o6pa,rdenuffM

rrocTpor{Tb rpeTbe.
f lepnonavaJlbHo, Ao nrrpa6orrcu onpeAeneHHoro ypoBHs

IIpOCTpaHCTBeHHOTO [peACTaBJIeHIltg'  MO,ICHO SaKpbIBaTb (He-

r{cnollbgyeMoe) B AaHHbrft uouetlt raao6pancenne u tIoBopaqu-

rlarr,  coorBercrBylou{r lM o6paoou qepre)K. Hanpuuep, B pac-

t:lrorpennofi aaAarre (pllc. 30) [pI{ flocrpoenI{!I r{3o6pa}rceHnfl

rra f IS MoltcHo sarcpblrb ueo6paxcenlre Ha fI2, I4 [oBepHyrb
,repre)rc tax, vro6rr Jrvtvvtvr crssl l  npoeKqll f i  Ha f l l ,  f I7 sa-

III.IMAJII'I TAKOE NOJIOX(EHIIE' KAK AO ETOTO SAHI'IMAJI'a TVT'IIIYT

(:nr{al,r  nJrocKocrefi  f I1, I I2.

2.4.2. CrcpetquBarcuuecJr rrpsMbre

Crcpeulranarolrluecs npflMble He I'IMeIor o6u1rlx roqeK H He-

nnl)aJlJretlbnbr, cJIeAoBareJIbHo, Ha r{eprerxe xe gonrxuo 6rrrr

4 5
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coBnaAaroullrx npoercr{r4ft toverc, Jre}KaIIIHx na ognoft JrAHvru
c n a a u  ( p u c .  3 1 ) .

Peuruu oaAaqy, Onpe4elrztr paccroJrHr{e Me}KAy cKpeuIH_
BaroulzMr,rcff [psMbrMr{. Heo6xo4r,ruo npeAcTaBuTb, r{To JIJrff
Toro qro6br onpeAeJrr{Tb paccrosHpre Me}rcAy crcpeu{HBarou{t{_
MHcr npffMrrua, ueo6xoAlrMo oAHy Ho HHx cAeJrarb npoer{H_
pyrcu1efi. Ha u"rrocrcocrr.r, rAe oAHa rro rrp.EMbrx upoequpyercs
B TotIKy' yBHAI'IM paccrosHlre MencAy tlpffMbrMr{ vurvr Befiuq1-
Hy o6uqero [epneuA?rKynfipa K npsM6rM.

I lpoeqzpyrouleri ,  nax orMer{aJrocb, nporqe cgeJrarb npff_
Myro  ypoBHf i ,  noeroMy Ha pLrcyHne 32 ogna f iB  r rpaMr , rx ,
rrTo6br He sarpoMolr(AaTb qepTe)K nocTpoeHr{f iMr4, B3fiTa B

xoAI,rM, BocnoJrbgoBaBIuHcb nur,ueit  cBfiBu, rtpoeKrl lrrr ror{_
r<u A wafigerc.s pra ycrroBr{.fi AB // fI7. npoeKqran toqex A
z B na l I2 naxo.qrau upr4 noMoulzr nr4HLrH cBfiarr.

Puc .3 l Puc.32

9acrr 1. leomerpr,recxre ocHoBbl KoHcrpyl lPoBaHxt

Herpy4uo upeAcraBurb I4 peruenr{e npaMofi saAavl4' T.e'

nocrpoeHllte npauofi (I,, cKpelqrrBaloil{eficff c AaHHofi lrpffMoft

h u npore4eHHofr Ha paccrosul4r ' I  s. B npolrsnolbuoM Ha-

rpaBrreHIlI,I or upaMoii h (n7) Ha paccrosHl'Iu s Heo6xoAI4Mo

B3ffTb TOT{KY B. HATYPAJIbHYIO BEINAII,IHY AB SIAAIANI TTA fI7

zs ycaonr.rri AB // fI7 u AB 1 a crporalr npsMyro .r' rpoxo-

Aarrlyrc qepeo roqxy B. Ha BI4Ae cBepxy [psMas 4 crpol'Ircff

f iporraBoJlbl lo, a Ha BLIAe cnepeAr4 rro AByM ToqKaM. Octalr-

Hbre nocTpoeHr4g ollficaHbl Bbrlue.

2.4.3. IlepecexaK)uruecfl npsMbre

Eclu npaHue nepeceKaror-

cff, or{eBuAIIO, y HIIX AOJIXCHa
6rrrr oAna o6u1aa roqKa'

P a c c v r o r p u M  s a A a q Y  H a

KOHCTpyrrpoBaHI{e nepeceKalo-
rqrrxcf l  rrpf lMblx. f lycrr 4an
qeprexc npamoi o6ulero nono-

)r{eHr{fl AB, nocrpor{M BroPYrc

rrpflMyro AD, nepeceKaroulyrc
repByro roA yrJIoM 9. f loct-
poeHue npoercqri i  npanofi  AD

sa fI?, t lz, f I1 f lcuo rra r{ep-
' rexca  (puc .  33) .

O6paruyrc BaAar{y - orpe-

Aenr,ITb yroJl Me)r{Ay AByM.s IIe-
peceKaloqnMrrcg npffMbIMI4 -

O I I E B I 4 A H O ,  M O } I { H O  P E U I I { T b '

cAeJraB o6e upauue oAHoBPe-
MeHHO npf fMbIMI4  ypOBHf f  AO-

r r o J r H u r e J I b H o f t  n n o c x o c r H .
I4rr.r.  unrruu croeal{I4, Heo6-

xoAHMo Boc[oJIbooBarbcs AonoJIHute"lrsnoft nJlocKocrblo' na-

l)aJrJreJrbHoft HaruI,rM npflMbrM' Peurenue etoft sagav14 pac-

(:MarpuBaercg HIrx(e B rJIaBe <l lao6paxenr4e nJIocKocrl lD'

Apyryrc BoBMo)+tHyIo saAally Ha KoHcrpyI'IpoBaHI{e nepece-

rurK)ulr{xcg npaMbrx noJlyr{r lM, ycJro}r(HrrB ycJloBue r lepBofi

:r ir / laqr.I :  [poBeAeM BTopyrc npsMyro He To'IbKo noA yrJIoM I K

,rlrrrrnofi npanofi, Ho Id troA 3aAaHHblM yI'JroM - K o,qHoft I'I3

r lrocKocrefi  upoerqui i .  3ty sa4avy rarclrce perrrarb noKa He

|ly/(cM, a ToJrbKo HaMeTr{M rryTu BoSMO}iCHO|O peureHvfl '

4 7
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Paccrrorpuu B npocrpaHcrBe ABe npffMbre rroA yrJroM e
Apyr K Apyry. Ecnn nplruarb oAHy rro [pffMbrx oa ocr, Bpaule-
r:us. v Bparr{arb Apyryrc rpffMyro Borcpyr [epBorl, ro HerpyA-
HO npeAcTaBHTb MHOI{CeCTBO rrpfMr,rx nOA yrJrOM rp rc nepnoii
nptrMoii .  I , Is scero [onyqeHHoro Muox(ecrBa [psM],rx HaM oc-
Taercf l  ToJr[,Ko BaflTb .r]y, Koropaff pacnoroxceHa no4 rpe6ye-
Mr,rM yuroM K BaAaHHofi nJrocxocrr,r npoercquii.

2.5. BPAIIIEHHE TIPflMbIX

O6u1ne noJro)r(eH[f l  ,  npr{cyrqr.re rro6oMy BpaulareJrbHoMy

ABLIX(eHrrrO, CJreAyIOUItre. TOvxra, Jrex(aque Ha ocH Bpaqe-
Hr4fl  HenoABr{)KHbr, T. e. He MeHsroT [oJroj*ceHr,rf i  B npocTpaH-
crne (nonopaquBarorcf i  Borcpyr ce6a). Tovrcrz, He Jrelrarr{ve
Ha ocn BparqeHr,rs, Bpail IaroTcf BoKpyr ocu, f ipr4 sToM paAu-
yc BpauleHr,rf l  BcerAa ocTaeTcff nepneHAr{KyJrffpHbrM K ocH
Bpau{eHr,rf f .

B nepayro oqepeAb npeAcraBJrser hxTepec paccMorpeH[e
Bpau{enr{ff  BoKpyr npffMblx rracrHoro noaojrcegu.s. f lpu erou,
ecJII4 OCb Bpau{eHHff - npffMa.fl ypoBH.E, [ep[eHAr.rKyJr.fipHocTb
paAl4yca BparrleHnff coxpaH.fierc.fl Ha coorBercreyrouleri n.noc-
Kocrr4 npoercqzft. Ecnra ocl BparleHlrs [poerlrlpyroqa,fl ups-
Ma.fl, To paAr{yc BparqeHuff craHoBr4Tc.fl fipflMori ypoBH.fl.

2.5.1. Bpaulerrue Borcpyr
upsMoit ypoBus

Paccnrorpuu BparrleHr,re
npsMofi AB (pzc. 34) norc-
pyr  npf lMoi i  yponua.  Tarc
KaK noJ ro lKen14e  I I p f lMo f i

oIIpeAell.fl eTcfl AByMfl TOrrKa-

Mr{,  a oAHa -  HenoABr{}r{ -

H a ,  A O C T a T O T { H O  B p a U I a T b

roqKy B, LIe ycnoBr4f f  nep-

IIeHAI4 KyJrfipHocTrr pa.quyca

K OCn BpaqeHr4f l  HaxoALrM

rpoeKquro ero Ha f I1 u ga-

Jree Ha f I2.  Overra4Ho, npr4

Bpau{enr{rr  paAr{yc BO ece-

rAa ocTaeTcf i  nepneHArrKy-

4 8

Puc.34

gacru 1. feouerprvecxl{e ocHoBbl KoHcrpynpoBaHxn

JrffpHbIM K OCrr Bpau{eLnfi  vJM, Apyfr4Ml'r CJIOBaMI', t '  TOqKa B

6y4er ucer4a ocraBarbcfl B nJrocrcocrl4 E-8, flepnenArrKytrffp-

Hofi  octt Bpau{eHLIs. Bpaulaa rpf lMyro AB norcpyr roplrsoHra-

nu AO, Mo)KeM nepeMecrnTb ee B ropl ' ISoHTaJIbHoe nol lo*(e-

uue. TorAa ua II1 yBI' IAI 'rM HarypaJlbHyro BeJII{qr{Hy AB t l

oAHoBpeMeHHo yroJr q f lpsMofi AB c ocr 'ro npauleuur AO'

,{na nonyveHt'Is HoBoro fioJloxceul4ff Tor{KI4 B, overra4no' Ey}rc-

HO OnpeAeJII, ITb, HanpHMep, cnoco6oM fipaMoyroJlt 'Hofo rpey-

roJrbnr{rca, BeJIr, I t{ I tHy AB utru BO. Onpe4eJlrrM H'B' '  BO' nocr-

poHB [pf lMoyrol lur,rf i  rpeyroJr],Hl{K Ha BrrAe cBepxy' oArrH

*ut"t -  upoercqras BO, gplrof i  -  pasnocrb Bblcor rorrex B

u o.  oE:  H.B.  loBl  loAB :  tq .

2.5.2. Bpaureul{e Borcpyr npoequpyrcqefi rpflMoft

Esrz ocr Bparr{eurrfi - [poeqfipyroqafl flpsMafi' To Ha co-

orBercrByloqeft naocroctu upoerqzfi HenocpeAcrBeHHo BrlAI4M

B C J I I ' I q U H Y P A A H Y C A B P A U I E H U f f I { B E J I I ' I q H H Y Y T J I A N O B O P O T A '

Ha pucynre 35 noxaoano perueHl4e saAar{u: floBepnyrb npff-

rvryro AB Ea yron q Borcpyr ropl{soHTaJlbHo npoellupyloqefi ocr{'

rrpone.qeHnofi qepeg ror{Ky A' Tax KaK ropI4soHTaJIr'Ho npoequ-

l)vrculafl npflMafl oAHoBpeMeHHo I'I np'fiMas ypoBHfl fI2, wa yctro'

4 9

llfis coxpaHeHrrs npffMoro yrJla

o'rponM npoeKqr.{rc Pa4raYca BO

rra l I2, AaJIee, ' rax xax BO I

AO, AO I fll, c.neAoBarerlbHo'
l\O //fIl. Ha fll BI'r.qr4M Berlrl-
,rr.ruy pa,quyca BO ra Yron [oBo-

lx)'ra (p. onpe4elur [oflo]rceHr4e
't 'or{KI,I  Ha BUAe cBepxy, uaxo- -!
/\r4M ee Ha BuAe c[epeArl I'I3 yc-

roBr,rg, r{To ror{Ka B nepeuenla-

{"r'c.fl B nnocrcoctu E-E'

tr'la paccuorpeHl4s PerueHrrfl
l ' r 'oi . i  aaraqu Mo)KHo saMerurb
('JreAyIou{ee:

rrpr.I BpaIqeHLrI4 BoKpyr npo-

tr lr .rpyronlei i  oca f lPf iMafl  co-

x l)aHfleT yroJl HaKJIOHa K IJIOC-

Irocrr l ,  rAe ocb f lpoer{HpyeTcs
r l 'or{Ky (AB :AB), B ro )rce

rr l)eMfl yroJl c coce4nefi  nnoc-

l ;n

6

B
=O=A
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Pnc.35
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KocrEro upoeKr{I{u He ocraerc.fi flocroflHnbrM, Ha nZ AB < AE
npflMaa AB nonepHyra Ao noJroaeHr4s cppouranu, [poexqrrs
xa fI1 [epnenAr4ryJrffpna Jrr4Hr,rnM cBsou. Ha fI2 

""g"* "ury_paJrbrryrc BeJrutrrluy npauorl, v yror HaKJroHa ee rc fll _ B.
f lo veprexy (prac. 85) MolKHo npocMorperb r.r Bpaqenkre

Boxpyr clpontanr,no. npoequpyroulerZ npnuofi ,  ecnu noBep_
Hyrb qepre)r( ua 180'. flouepuyn treprelrc Ha 90" .rporr" .ru"o_
roi i  crpenxu, MolKHo npocJreArrrb BparrleHue Boftpyr npodlprrrb-
Ho npoeqrrpyrcrqeftCfl npalrofi, Bo rcex gTrrx cJryr{asx ToqKa
B npvr Bpau{eHr,ru 6yger nepelrerqarbcff B nJrocftocru E_8.

tr{cnoareya Bpauleui le, Mo}KHo perur4Tb BaAar{y, Koropan
npr4BoAlrJracb Bbrrrre, u nocrporlTb npsMyro BC se rcjrbro
noA aaAaHnbrM yrJroM a r II2 (puc. 25), Ho I-{ froA BaAaHHbrM
yrrroM B x t l l .

f lycrr Ha pr.rcyulce 86 nocr-
poeHa np.f iMafi  BC non Ba.qau-
HbrM yrJroM a x Il2. Ecnu vta-
BecrHa Berrr{rrr{Ha npamofi BC
u rpe6yervrrrii yrol ee HaKJroHa
x  f I 1 ,  H e r p y A H o  o n p e A e n v r l
BeJrHqnHy ee npoexrlur,r Ha f l l .
,(na coxpaHeHrr.s yr.rra HaKno-
Ha npatrorl  r  f I2 6ygeM Bpa-
xlarb fiprrMyro BC rorcpyr q)poH-
TaJrbHo lpoer l r4pyrorqer l  ocu .
Ilpr,r erorvr Betrl4rru Ha npoeKrll{u
npffMoft BC ua l I2 uen.srr,c.a
ue 6y4er: (BC: BC). f lpoercqr.rro
nce npamor i  BCsa f I2  6y4eu
rrsMeuflTb go rpe6yer"rof i  seaw-
quHbI, coorBercrByrorqefi  yr;ry
p .  Haxox<4eHne ror rKr , r  C  na
I I2  scuo ns  r repre* (a .  Hary-
paJIbHbIe BeJrur{HHbI c, n p na
pHcyHKe 36 xe era.4nrr.

Paccuotpenuafl  gaAaqa He BcerAa r4Meer pe[reH]re, ecJn4
6parr npousBoJrbuo yrJrbr cL ra B. HerpygHo ycraHoBurb Boarr_
MocBaBb yrJroB. O6parrzlrca K pncyur{y 36. Vro"u HaKJroHa
npauofi BC x lI2 - d,, upn Bpau{eur{rr nparvrorZ BoKpyr OpoH_
TanbHo f lpoequpyrcrqerl ocn BO, oH ocraercff nocroaHHbrM
(BC:BC ). A eor yrorr r{arcrrona upalroft BC rc I I1 _ p 6y.qer

5 0
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C1

Pnc.36

c

gacru 1. I 'eomerpusecxre ocxoBbl KoHcrpyHpoBaHrn 5 1

r4oMeHsrbcs or pn,,u :  0" (npsrvras BC

noBepHyTa Ao [oJroxceHl4s ropHsoH-

ranu) Ao 0-", :  90" - cx, (npffMafi

noBepHyra Ao f loJroxceHraa npo@nnr'-

uofi nparvroft). flparuaa BC uocne no-

Bopora 4o npoSlllrnoro [oJro]r(eHI'{E

noKaSaHa Ha p I {cyHKe 37 '

Tarcuu o6pa3oM, ecnra Yron a (B)

MO)r (eM SaAaBaTb [por {3BOJIbHO'  TO

yron B (cr) rvroxet MeHsrbcs B rlpeAe-

nax  0  <  0  .  0 " , . ,  (0 '  c r<  c t . " " ) ,  nP?t

sroM Bn,o* :  9O'- g (0,^"" :  90"- p).

Prc.37

2.5.3. Bparqeul{e Borcpyr rrpfiMofi o6ulero rroJro?rceHrrtl

Paccuotputu saAar{y Bpau{eHl4s npfiMofi o6u{ero [oJIo)Ke-

rrufl BoKpyI' ocu, flBrlsroIqefica rarcxce fipfiMoii o6qefo ilono-

FceHI4s. f lyctr tpebyetca (puc. 38) nocrpourb rpsMylo noA

yuroM g x AB u noA yrrloM p x fI2' C4enar npamyro AB

rrpauofi  ypoBH.E AorloJIHr.ITeJIbHofi nJlocKoctu 7, MottcHo Ha

II7 noctporarb [poeKIIr ' Ir{  Bcex f lpsMblx rroA yrJroM Q K t lps-

ruoft AB I{JrIr, ApyrI4MI'I cJIoBaMI'l' nocrpor{Tb MnoxcecrBo npfl-

Mbrx, noJIyr{eHHOe Bpau{eHneM upauofi '  upoBeAeHHOii noA yr-

roM (p rc npart loft  AB. Herpy.qHo Br{Aerb' qro paAuyc Bpaule-

rrr{ff [oABl,Irtcuoii toqxrl nparvroft B rrerblpex cJlyqaffx SaHrrMa-

or tracrHoe [oJIo)f ieHI' Ie orHocI ' ITeJIbno fI?: 03' 01 - npff-

Mbre ypoBufi,  02 u 04 - npoeql4pyloqr{e npffMbre' tr4cxoAs

rr3 aroro, Motrt l to f locrpol4Tb [poeKqI' I I4 touerc 1, 2'  3'  4 sa

II2. flporvle*cyroquble [oJlo)rceHr{ff paAl{yca sa fI2 crpot{Tcfl c

lr()rroJlr,BoBanueu uso6pa)KeHuff ua fI8 rrJlu rrocJle nocrpoe-

rnrf l  Ha fI2 onlunca no 6onrruorl l I  MaJIoif  ocrM'

.[anee, gHaa yfoJr B ra nocnoabsoBaBlrrtrcb BcrroMorareJIb-

nr,rM rlocrpoeHl4eM (pnc. 386)'  o[peAeJIHM BeJII l tr{rrHy lrpoeK-

url i l  rrcKoMofi nparrloi i  -  s. HerpyAHo Br4Aerr (pr 'rc '  38a)'

,r ' r 'o rrpf lMblx, yAoBnerBopflrorqux ycJroBuro SaAaqu 6yge'r 4re:

n (l r.r AD. Kax ynce orMer{aflocb' 3Haff BeJlur{rruy nparroit rro

{ 'r '  upoeKIdI,In, Mox{Ho cyAlrrb 06 yfre HaKJIoHa npan'roft  x

rroor{ocru npoercqufi .  O'{eeI ' IAHo, B paccMorpennoft SaAarre

r,rrrr6o,,tbrrr lr f t  yroJr HaKtlosa x f I2 6y4er y npaivrof i  A1, uau-

n2 Ocu
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Meu6rur4fr y npsMori A3. Vr.nrr
MOlrceM Br{AeTb HenocpeAcTBeHHO

a)

HaKnoHa r rpsMbrx  A1,  Aa
Ha II7.

2.5.4. Sagaxr{e rrp.sMofi na ueprexe

f loaoxcen l re  npauof t  B  npocrpaHcrBe,  KaK rasBecrno.
o[peAeJrsercff AByMs rorrraMn. ,{;ra sa4anna npavoft na
qeprelre, Aocrarorrno HaHecrH nzneftnsre I, IJIu yfJloBbre paa_
Mepbr, onpeAeJrf lrorqr4e oTHOCtrTeJrbHoe noJrolr(eHue AByX TO-
vex  npavorT,

Herpygxo f ipeAcraBrrrb, t tro paccMorpeHnrrf i  cnoco6 sa_
AarrvIg. npalrori Ha KoMnneKcHoM lleprelrce He .fiBJrffercff e,rIr.IH_
crBeEHbrM. flparvryro Mo)*{Ho saAarb yrJraMrd Har{JroHa K AByM
IJIOCKOCTflM npOeKI{r4Lt, AByMff nepeceKaloulvlMulcs, nJIocKo_

flparvryro Motr{Ho BaAarb Ha r{eprexe !I c lrcnoJrbooBaHr{eM
roqer ee [epeceqeuvrf i .  c nJrocftocr.f iMu upoerqufi  v ruHuu
nepeceqeuus rrrocrcocrefi upoercqrari rrJrrir <(cJreAarru> (prac. Bg).

Ha fI2.rorrrca A (pnc. 39a) ognorpeMeHHo rorrxa nepece_
r{eHr{fl npauofi AB c II2 r{ [poercrlr{s roqxr{ A na fI2. flpoex_

Puc.38

{acrr 1. [eouerpulecxre ocHoBbl KoHcrPyxPoBaHxfl

ur4.fi Tot{RH A Ha ftl pacnono)Kena Ha npflMofi 'r' naalrsae-

rrrofi ocrro [poeKqI4I4. AHaloru'rno HaxoAHTcff v fipoeKrll'Ifl

rolrKlr B Ha fI2.

Komnnercnrrfi ueprex orpesra AB c ucnolbsoBaHrreM cJIe-

AoB rpeAcraBJIeH Ha puc. 396. Ot ueprexa (plrc'  396) HerpyA-

"o 
nepefirrn x o6uvnouy KoMnJIeKcHoMy qepre)rcy (prac' 39n)'

a) r ) Anz

Puc.39

Cnoco6 SaAaHI'Ig npalrofi cJIeAaMI'I sBJlffercfl MeHee yHI4-

BepcaJIbHbIM. Tarc, flpflMylo' cKpeu{rrBaloqyrccs no4 ue6o'nr-

rrrrrM yrJroM c ttwuueit nepecelleuns flJlocxocrefi aaAatl sar-

I)yAHI,ITeJIrHo, a nporlrraJlbHo flpoeqtrpyrcu1yrc nparuyro noo6-

nle He BaAarb rIa f I1 u f l2.

I{ayvr.ra rnaey < I4ao6pa)rceHze npavofi >, neo6xo4Iamo yMerr':

r(oHcrpyl lposarr 1106rre DpsMble noA saAaHHl'IMIr yfJIaMI4 K

i lrrocKocrsM npoercqraft l I  Apyr K Apyry' peKoucrpyupoBarb

ilpflMylo no ee qepre)rcy' o[peAeJlsTb EarypanbHylo BeJrItqI'IHy

()1'pegrca npffMofi o6ulero noJlo)rceHl4fl H yulr'r HaKJIoHa K [JIoc-

r(ocrflM npoerqr'rfi.

3. IISOEPA}ICEHIIE IJIOCKOCTI{

fl.nocxoctr [oJlHocrbIo onpeAeJlflercs B npocrpaHcrBe rpe-

M'r TorrKaMH. He JrerrcaulrrMr4 Ha oAHofi nparvrofi. B atotr ne-

r ' l )vl IHo y6e4r.rtrca, B3flB TpeyrotlLHI' IK i l  rrocreneHHo <<34-

r \ l ) ( )uJ lg f l ' )  oAHy '  ABe,  Tpu ero  Bep lunHbr '  coo tne tc lneuno ' ,

i l r t  r lcprelrce IJIOCKOCTb MO)KHO saAarb (puc' 40): a) TpeMs

|() 'rrclMrr; 6) ro'rrcoft u npruofi ;  n) 4nyIwa napanJlenbnblMl{

5 3
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A)
a )

Pnc.4O

[pffMbrMr4; r) gayua nepeceftaroulvrMucs np.sMbrMrr; A) Tpey_
TOJIbHI , IKOM.

, ( : ra  ro ro  r r ro6br  Bor r rb  roqKy D na n .nocrocr r l  (p l rc .
41) ,  Heo6xoAnMo BBf lTb  ro r rKy  ua  upa l ro f i ,  a rp r " "g r ru* "_
u1efi  nlocrocrrz, HerpyAHo npeAcraBvrb ABa npr.rBuara rrpu-
HaArex(Eocru npauofi  rrJrocrcocrlr.  I leparrf i :  npflMa.s npu_
HaA"rreEcLrT [ ' IocKocTr{, ecJrt4 AAe ee Toqrcu IIpLIHaAre]f iaT
n J r o c K o c r t 4  ( p u c .  4 1 a ) ;  n r o p o r Z :  n p a u a a  r r p v H a A n e ) K r r r
DJ'rocKocTtl,  ectrr oAHa ee TOqKa f lpurraAJre]f ir{T [nocKocTr4
rr rrprrMaa [apaJtJreJrbHa npanaor?, nprrnaAJre*carqefi  u"noc_
K o c r t 4  ( p u c .  4 1 6 )  B D  / / A C .

Puc.41

l l ;rocrocrr 6yger paccMarptrBarl,c.f l  HaMv xar aJreMeHT
xaxori-ro npocrpaHcrseHHofi f toHcrpvKqrrn, noer:o*ry r.rso6_
palxarb ee Mbr 6yAervr B Br{Ae HenpoapaqHbrx orceKoB.

6)a)

{acru 1. l'eouerprlecxle ocHoBbl xoHcrPyl'tPoBaHxn

3. 1. IIJIOCKOCTI4 TIACTHOTO fIOJIO}IdEHIIfl

fllocxoctu, napaJlJreJrbHbte :altvr [epneHAI4KyJIspHr're oc-

HoBHrIM nJlocnocrf lM npoercquft,  HasblBalorcff  nJIocKocrgMI'I

vacrnHo?o noJIoECeHI4a. CooteetcrBeHHo' nJrocKocrl{ rracrno-

ro noJro)+ceHr{ff Moryr 6rrtr nnocrcocrnMl4 ApoeHn u npoeu/u-

pAtouJ,ulvLu. I lnocrcoctn ypoBns rBJIf l Iorcf l  oAHoBpeMeHHo 14

IIpOeUI4pylo u{HMIlt COoTBeTcTBylou{I4 x n'nocxocreft '

f lnocxocrra, nepneHAHKyJIffpHbIe t< fI2, f I1, f I3'  coot-

BercrBeHHo Ha3b lBa lorca  $pouta lbHo '  ropuSoHTaJIbHo r4

f lpoouJIbHo rlpoequpyrcu{rrMll .  Hanprauep' roprrsoHTaJIbHas

rrrrocKocrb ABCD (puc. 42\ f fBrlsercs (rponranrHo I ' I  npo-

(runrno npoequpyrculeft,  (ppontaJlbHaff rr locKocrb ABEF -

ropr4souTaJrbno rr upoQrnlrno f lpoeqilpyrculeft,  a upoSulr-

r ras  nJ locKoct r  ADEG -  t fpoura lbHo I {  ropnsouTaJrbHo

rrpoequpyrcqas. B orrurr l4e or Apyrr4x nJlocrocrb CDG -

roJrEKo ropl4soHTanbuo rrpoerl l4pyloulaff '  f l locrcocrra ropu-

3OHTaJIbHO npoeqnpyloIII I . Ie'  HaSbIBaroTcfl  TaK)+Ce gepmurcanb'

tLbLMt l  .  f lnocrcocrn  sponranr 'xo  [poequpyrcu{ I {e '  KpoMe

loprr3oHTaJlrnofi  r ' r  npo{ru.nr 'nofi ,  nonyvunvI r:asBarrve Ha'

rcnoHHbLX.

=p t"l B =C
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flo anarrorzs c npgMr,rMn MolKHo cKaaarb, uro zao6pa-
*ceHr{e oTce.Ka nJrocKocTz B qacTHoM [Otro]KeHurlr 6onee paqu_
oHaJILHo, TaK KaK B groM cJryrrae Ha r{eprexce uorxuo coo6_
u{t\Tb paSMepbr oTceKa r4 yrJrbr ero HaKJroHa K [JrocKocTsM
npoercqnrl.

Yeprexc roprrsoHTanrrrof i  nnocxocrr{ Aeranu (puc. 42a)
AaH Ha pr{cyHre 426. f lpu pexoncrpyxqhr4 opr,rrr,ruaJra ra-
paJrJreJrbHocrb nJrocrcocru ABCD fI1 yctanarrrlrBaerc.E rro [ep_
neuA?rKyJr.flpHocrr{ nuuurt cBffar4 K npoerrlr{t4 ua fI2. Ecnu
rJrocKocrb ABCD // nI,  cJreAoBareJrbuo, Ha Br{Ae cBepxy _
HaTypaJrbHafl BeJrlrlrl{Ha oT-
CEKA I IJIOCKOCTI4.

Ecara nnocxocrb flpoeq14-
py rcu lag ,  To  < [p t4B f f 3Ka t

rarlrx-yrra6o rorreK AJrff paa-

MexleHr4g I{x Ha nJIOCKOCTT{,

KaK  9TO AeJ raeTCs  Ha  pH-

c y H r c e  4 1 ,  n e  r p e 6 y e r c f i .

, { oc ra rovno  Bas rb  npoek -
I I r r I r  TOireK Ha I IpoeKqrar4

rrJrocrocTr4 B Br,rAe npauofi
(puc .  426,  rovxa  M) .

LIs veprerxa Beprr{KaJrb-
* to f i .  unu  ropr {gouTaJrLao
npoeqapyrculeft unocxocrra
A. . .F  (puc .  43)  ruu  yaHaeM
TOJIbKO O r{acTr4 paSMepoB
nJlocxocrrr r.r  o6 yn.nax ee
HaxrroHa. Vrol n.nocrocrra A...F c f I2 cr - 30", c I IB y :  60',
a c f I 1 0 : 9 0 " .

Pacnoaaras npocrpaHcrBeHHyro KoHcrpyKrIt lro orHocr{TeJrb-
Ho ocHoBHr,rx nJrocxocrefi npoexqufi. rax, .rro6rr ee nnocxo-
cru aaHaJrr.r qacrHoe [ono)xeure, Mo]r(Ho noJryr{urb zn$op-
Maqr.irc o paaMepax u yrJrax HaKJroHa naocxocteri.

Ecnra n.nocxocrb rlpoeqrrpyrculafl, To orreBr4AHo ee fipocro
cAeJrarb [Jrocrcocrbro ypoBH.rr. Tax, nnocrcocrr A...F (pnc. 43)
MoxcHo cAeJrarb nJrocKocrbro ypoBHff f I7, nocrasus fIZ fI1 Lr
[apaJrJrenbHo rrrocrcocru A...F (puc. 44).

O soeMo)ftHrrx oruu6xax npz peueHr{r.r BaAar{ no oflpeAe-
JreHlrrc pagMepoB orcenoB nnocrcocrefi [pe,qocreperaer ro rro-
Becruoe cnoftcrno, qro HarypaJrbna.f i  BeJrHr{r4Ha orcena nJloc-
Kocrrr BcerAa 6olr,ure nro6ofi  ero [poeKur{r4.

5 6

cE

A = E
Puc:43

9acru 1. Ieouerpulecxre ocHoBbl KoHcrpyxPoBaHt,tn

Bz C2

Plr.c.44

3. 2. rrJrocKocrl4 OEIIIETO IIOJIOInEHI{g

l l locrcocrn,  He napaJIJIeJrbHbIe n He nep[eHAr ' IKyJIapHbIe

ocHoBHbIM [JIocKocrJrM upoerqui ,  HaBbIBarorcf l  f iJ locKocrg-

rnru o6tqero noro)r(euuf f .  Hanpulrep'  nJlocKocrb '  onpeAenge-

Maff  TpeMff  ToqKaMr4 A, B,  C (puc.  45) '  f fBJlsercs nJIocKo-

r:r'rro o6nqero floJloxceHHff .

Ecnu n.nocrocrb no Mepe yAaJleHrrfl or Ha6JlroAarens noA-

Ir l {Maercf l  BBepx,  To raKyro IJIoCKOCTL'  HaS6IBarOT BOCXOAS-

rr lc i i  (purc.  45,  46),  HucxoAsrqas rr r locxocrb -  aro rJ loc-

r(ocrb, Bce rorrxlr KoToppfi, no Mepe yAaJIeIIug or Ha6JIroAa-

' r ' ( ,Jrr ,  noHl lxcarorcg (puc.  47,  50).

IJe ncarcyro KoHcrpyKIII4ro yAaercff TaK pac[oroxltrb or-

r ro( :HTeJIbHo ocHoBHbIx uocrocref i ,  * r ro6rr  Bce ee f lJ loc] tocr l4

r:tilJlJrI4 TIaCTHOe IOJIO)ICeHI4e. 9actr rtJlocKocTefr MolIceT SaHH-

nirlr, o6u1ee noJro)rceHHe. Ans onpeAeJIeHI4a paSMepoB I'I yrJIoB

i l i l lcJroHa eTI{x nJIOCKOCtef t  x  ocHoBHbIM nJIOCKOCTflM npoeK-

rrr r  i i  ,  oqeBuAuo, [orpe6yrorca AonoJIHr{TeJlbHbre l lJrocKocr l r

r r l r t lcr tquf i ,  oTHOCUTeJIbHO KOTOpI ' rX oTn rJrocKocTr l  SaHr{MaJII4

5 7
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6rr .racrHoe noJIoJr(eHr{e. Kaxrau nce
o6pasowr cAeJrarb rrJrocKocrb o6ruero
[oJIO]r(eHHg nJloclcocTbro r{acTHoro no-
JroxceHug AonoJrEI,ITeJrrnOfi nnocrocrra
npoercr1zfi? .{na eroro Heo6xoAHMo
rrpe/qBapr.rTeJrbHo paccMoTpeTb np.EMbre
IIACTHOTO NOJIO'TCEHI{fl HA NJIOCKOCTII

o6rqero [oJro)rceHrrs. Jlro6yro nnoc-
KOCTb MOIKHO npeAcTaBI,tTb KaK MHO-
xtecTBo napaJrJreJlbHbrx npf fMbrx,  B

lz h.z

T O M  I I I , T C J T E  I ' T  U P ' M b I X  . , " " ' " O " O  A ,

noroirceHu.n - npsMbrx yponna, Ha
pr.rcyHKe 45 na nnocxocrr,r o6ulero rro-
JIoficeHI,Iff o6oana.rena oAHa ropHBoH-
TaJrb  -  A1 res  MHo)KecrBa rop f i -
3OHTaJIbHbIX npgMbIX IIJIOCKOCTI4.

Sarr letnrr ,  r {To npLIBHaKoM [Jroc-
Kocru o6nlero noJloxteHr{s .fiB,Irsercs
TO, r{TO OHa Ha AaHHbrx nJrocKocTf lx
npoercqraii He clpoerlr4poBanacl B Ju4-
nuro. B HarxeM cnyqae AorIoJrHr,rreJrb-
HbrM [pusHaxolr  6y4er ro,  r {To ropu-
SOHTaJrbr{a.g npf iMa.f l  I IJrocI tocTl4 He
coBlaAaer c {rponraarnofi .  B nporHBHoM cnyqae nrrocftocrb
6rr.ua 6r,r npoQu-nrno upoeqnpyroulefi.

f lonopaunnaa t leprelrc, KaK 9To /qenaJrocb paHee, Morrcno,
ue o6pau1a.f i  BHI{MaHug ua o6osHaqeHr4ff Torrerc, noJryqr,rrb
qeprex( nJrocKocrr4 c orMerreHHrrlrrz QrponraJrbHblMH I,I upo-
Qrgnrnrruu npfiMblMr.r.

Kax npoule <HaftTLrD B [pocrpaHcrBe Ha nnocxocrra o6-
ulero noJrot(eurrfi npffMbre yponna? 3ro lrorxHo cAeJrarb ABy-
Mff nyrflMu. Boaruare rpeyroJrbHr4rc, [Jrocrcocrb o6rqero rro-
ror{ceHr,rs, r{ KapaHAaru (6ygyuqaa npffMafl ypoBH.s Ha [Jroc-
xocrn) .  PacnonorxuB KapauAaru  napaJrJ rerbHo,  Ha lpr4Mep,
nnocrocrr4 2, ueperrerqarlte ero Ao coBMerrleHl{f i  c Harxeri
ntocxocrblo o6rqero uoJrolrceHraff,  npu eroM cJreAfl ga reM,
qro6rr oH ocraBaJrc.fi [apaJrJreJrbHErM urocrcocru 1. H nropoft
cnoco6: BoglMrrre .nr.rcr 6yuarra (rcnomorareJrBuaa nnocrcocrr),
pacnoJrolKr4Te ero raK)ne [apaJrJreJrrno fll a Mb]cneuHo pac-
cexr4Te nJrocKocrb o6rqero fioJro]r(eHrrfl unu npu6nuabre Jrr4cr
K TpeyroJrbHr4xy H r{ocHr,rrecb rpeyloJrbnr{rca pe6pou Jrr,rcra,
rrpu oToM Jrr{cr Aonx(eu ocraBarbcs [apanJreJllnrrrvr fI1.

t t

\, L1

E1

Ptac.45

Hacru 1. l-eouerpulecxlle ocHoBbl KoHcrpyxPoBaHtre

Taxlrlt o6paaou, Mbr ( o6Hapy )rrv lrvl D ropl4SorrraJlbrbre rrp;t-

Mbre Ha nJIocKocrI,I o6qero noJlolr(eHI4s. IIposeAI'Ite aHaJIo-

frrr{Hbre onepaqnu IIo <o6Hapy]rceHvlo) Qpontalunux v npo-

$unrxux npsMbrx.
Hg rnanrr <Llso6panceul{e npffMoii t  I . IsBecrHo' r{To nps-

Myro ypoBHfl MOlrcHo cAenaTb npoequpyrculeft, nocraBr4B AO-

noJrHI4TeJrbHylo nJlocKocrb nepneHAHKynspHo IIpf lMOfi ypoB-

us. Eclu npsMa.f l  ypoBHs nJlocKocrl l  o6ulero noJloxceHils

cf lpoequpyeTcg B TotIKy, TO BC'g nJIOCKOCTT, KaK MHO]fteCTBO

flp.ffMbrx ypoBHff cnpoellr4pyercs B JIHHI{ro (prac. 46).

flpu paccuorpeHllu pI{cyHKa 46 vroxcso saMerllTb' rITo MbI

onpeAeJII{JIpI yroJt nJlocKocrz ABC c II1 - B, nnocr"rorpenu

no HanpaBJlenuro B I4JIII  cnpoequpoBaB nJlocKocrb ABC Ha

lI7 no Hanpaelenrarc E.

Hro6u onpeAeJIHTb yroJl nJlocrcoctu o6ulero noJloxceHr{s

c  . [auHof i  nJ rocrocrbro  upoexr ru f i ,  neo6xo4nuo Ha nJ loc-

Kocrlr o6rqero rroJlo)rceHrrf l  Bssrb f lpsMylo ypoBHs 4annofi

n JrocKocrl4 npoeKllnf i  I{  [ocraBr.rr b Ao[oJIHrrreJILHyIo rIJIoc -

Kocrb  nepnenArrKyJ lspHo npa l ro l l r  ypoBns. , {na  onpe4e le-

Hr{ff  Harypanrnoft BeJIr{qI,rHbI nJrocKocrl4 xeo6xoguuo no-

c raBr r rb  HoByIo  Aor ronnI lTeJ IbHyIo  f IS  nepnenAuKynspHo

r< fI7 u napaJIJIeJIbHo narueri nJrocKocru. Ecnr'r  upatraa

ypoBHff nJIocKocrI, I  I{Meer MI4HI4MaJrBHrrr i  yroa HaKJIoHa K

coorBercrByloqefi  nJlocKocru npoercqnti  r{ aBJlffercs npff-

no i l  naur t reHb luero  yKJ loHa (unra  nan" roHa) '  To  np . f fMaf l '

f lepneHAvrcyJ l f lpHas rc  npauof i  ypoBHa '  6yger  l4Merb  HaL-

6onrnr ra f i  y roJ I  HaKJIoHa K a to tT  n locrcocr14  npoercr l ra i i  '

l l oerouy  era  np f lMag
N  J I O C K O C T I {  I I A S b I B A E T -

ca npamof i  uar , r6ons-
urero yKJroua (Harcno-

na) .  Tar  KaK npsMaf l
r rau6o l ru rero  yKJIoHa

n e p [ e H A H K y J I s p H a  I (

nparuof i  ypoBI r , f l ,  He-
rpyAHo nocTpor ' ITb  ee
r p o e K q r r r 4  ( p u c .  4 6 ,
n p a v r a a  3 4 ) .

. {  on  oa  H u teJ IbH y Io

nrrocxocrb II7 (pnc. 46)

Mbr  c raBr r ' ru  [epneH-

/ { r lKyJr f l  pHo rop l4SoH -

c7

=l-ht
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TaJrbnofi npflMoft A1, a npatra.s nar,r6o.nrruero yKJroHa nJrocKoc-
ru ABC rc I I1 - 34 -L A1, crreAoBarerrrno, 84 //  f l7, r .  e.
MolrcHo cKaaarb, rrro o[peAeJreH yroJ'r HaKJroHa uparvrofi 34 x
fll. Tarclru o6paso*r, yroJr Earrona 4annorZ nnocrcocrr{ K Ka-
r<oilt-ttu6o urocrocrr{ npoerqnfi paBeH yrJry HaKJroHa rc erori
fiJrocrcocru npffMofi nan6o.nuuero yKJroEa.

3. 2. 1.I{3OBPA}ICEHI,IE KPYTA

Kpyr rvroxno npeAcraBr{Tb Karc orcerc rrJrocKocrr,t, cocrog-
uleft r4g Muo)rcecrBa paBnbrx orpeoKoB npaMbrx, r{Meroulux
o4uy o6rqyrc) Toqxy, HaobrBaeMyro qenrpoM xpyra*. I,Iasecr-
Ho, rrro ecJru Kpyr - nJrocrcocrr o6rqero noJro)fieHr{ff, To ero
rrpoexqr4s - oJrJrr4[c. Eonruras ocb aJurr{nca - aro npffMafl
ypoBHff, MaJrafl  ocb - npflMafl  naz6onuurero yKJroHa nJroc-
KOCTTT Kpyra,

6 0

Peututvt saAavA.

.{aua npoexqr{ff Kpyr.a Ha
fI1, nocrporarb flpoercrlr,rro Ha
II2 (puc. 47). Eonruran ocb
12 na fIL, paBHa.fi Ar,raMerpy
Kpyra, 6y4er nparaorl ypoB-
ss fI1. f lpauar 34 - npr-
vag narl6oabruero yKJIoHa K
fI2. 9rrax AaHHbrx Aocraroq-
HO AJrA nOCTpOeHI'I f f  [pOeK-
I{I,IIlr Kpyra sa lI7. CrasHrv1

AOnOJTHHTeJTbHyIO nJTOCKOCTb
7 L L2 unn // 34. flparvraa
12 na fI7 cnpoerlupyercs B
ror{Ky, a rrpflMafl 34 6y4er npnMofi yponxa fI7.

Herpy4no saMerlrrb r,r BTopoe perxenr,re, Zrres ronrxo oAHy
npoeKrlrtrc Ha fI1, HeBosMOlr{HO OnpeAeJrr{Tb, KaKa.fi ToqKa, 3
unu 4, pacnoJrotrceHa Bbrtue.

flo 4ryrr npoexUrlsM Kpyfa xa lI1 pr fI? rrox*ro rocrpo-
I4rb npoercrluto na fI2.

flpoexqua rcpyra (gxpyxxoc'rrz) - oJrJrutuc, KaK npaBrrJro,
He cTporrTcg no TorrKaM, a cTpol{Tcs, HanpuMep, KaK oTMe-
qaJrocb paHee, no 6o.nruroft r ,r  ua.nofi  ocsM. Borbruafl  ocb

Puc.47

;, JIlar^:ac, orpaur{rrnBaroulas Kpyr, 6y4er oxpyrxHocrbro.

Hacrs 1. [eomerprlecxre ocHoBbl KoHcrPyxPoBaHufi

oJrJlrlnca rta lI2 - aro {rponraablraff npaMafl' MaJIas ocL -

npsMas Hav6oJrblxero yKJIoHa n II2. Zue'n npoercqrrl'I Kpyra

*" f l l ,  f I7 netpy4no [ocrpol4Tb [poeKIIHIo 6oluruofi  I4 Ma-

rofi ocefi oJIJII,tnca sa fI2.

flocrporalur npoexql{Io Kpyra sa lI2 Boc[orlbsoBaBrul4cb Apy-

rr,rM r{aBecrHblM c[oco6oM noctpoenvrs srrvlrca no conpfl'KeH-

rrbrM ,ql{aMetpam' ,[aa AI'IaMerpa oxpytrcuocrl{ urv srrufica

Ha3bIBaIOT COnpr{}KeHHbIMI',I' ecJIIlt Xaxgrtri I'I3 HI4X AenHT no-

noJraM xopAbr, napaJIJreJIbHbIe ApyroMy ,quaMerpy' Cyrr cno-

co6a npegcraBJleHa Ha pI'IcyHKe 48' floctpoenlre rorreK oKpyxt-

uocru (puc. 48a) u ee npoeKqr{rr eJlrlr4nca (puc' 486) coBep-

IUEITHO AHAJIOfI{qHO.

Prc .48

.[nr nocrpoeHus gJrJII4nca crpoflT npoeKlluu conpfl ' f teH-

Hbrx AuaMerpoe 12 u 34. Ha co[ps]rceHHbrx Al4aMerpax crpoflT

[apaJIJIeJIOFpaMM, npoBoAfl qepeS KoHqbI Ka]xAoro ArraMerpa

npffMble, napaJrJIeJIbHbIe ApyroMy Ar4aMerpy' ,{enar Ha He-

cKoJrbKo paBHbIx .ractef i  oAI4H [r3 Ar{aMerpoB' Hanpl{Mep 12'

r4 cTopoHy napanJlenorpaMMa' [apaJIJIeJIbHyIO .4pyroMy AI'ra-

Merpy. ,(anee, npoBoA.s Ho rorrerc 3, 4 lyvra qepes Tor{KlI

AEJIEHI'If l '  NOJIYI{AIOT B NCPECEI{EHULI COOTBETCTBYIOUI}IX JIYTIEI4

TOT{KI,I gJIJII ' INCA.

flpra noctpoe:avlv errnlurrca Ha fI2 cnoco6orrr conps)rceHHblx

AI4aMerpoB neo6xo4rar*o I ' IMerb B BlrAy' rrro AIaaroHaJIr4 na-

parJreJrorpaMMa He flBJrflrorcf ocflMr4 gltltuuca*'

* I4cr.nto.renue EpeAc'raBn'ser c.try'raft, KorAa rrpoexqrreft reaApa'ra

6y4er porr6. llssecrex cnoco6 noc'rpoenlrs oceft sJlJrrrnca rro corrpfirrieu-

r{brM AItaMeTpaM.

6 1
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3.3. IIJIOCKOCTb [I TOIIKA

3a4avu Ha orrrocl l treJrbHoe noJloxeHr{e roqxu I{ nJIocKo-
cTH CBOAffTC.fi K SaAaqaM Ha oTHOCr,rTeJrbHOe uoJroxceHr4e Torr-
Kr,r t,r rrpffMoft, paccuorpeuHbrM paHee.

Tax, npznaAJrelrcHocrl TorrKIr 4anuori nJlocxocrl  o6ulero
nolIo)KeHHE MO)iCHO yCTaHOBHTb H3 npeA[oJIo)KeHr4A, qTO TOq_
Ka npr{HaAJre}rcr4T KaKoilt-nu6o nparvroft [JrocKocTr.r.

Pewuu ea?avy.
Baarb rorrxy A ua4 AaHHofi [JrocKocrbro BCD na paccro-

aHrrlu s w us srofi Tor{Kt4 onycrarb nepneHAr4KyJlflp Ha nJroc-
Kocrb. Ecalr nnocrcocrb npoeqr{pyrcu{as (puc. 49), BeJrr{qrruy
paccroffHl{f f  or ror{Ku A 4o n;rocxocrr.r BCD BrlAr{M Heuoc_
peAcrBeHrro  Ha n1 .  BCD ^  

I I2 ,  A2 
^  

BCD,  cneAoBarer rbHo,
A L  / /  f l l .  O 6 p a r u M  B H r r M a H H e ,  q r o  r o q x a  A  n e  r o n r r o
<HaAD [Jrocxocrlro BCD, no u <(reBee> ee.

IJa pr.rcynrce 50 ro.rrca A nssra Ha paccroffHr4r.r s HaA
nJrocxocrbro o6rqero no, 'rolrenufi ,  gaAaHHoll  TpeyroJrbur4xoM,
oAHa cropoua Koroporo (vro6rr He BarpoMo)r(Aarb veprex)
f lBJr.Eercs npruofi  ypoBHs. 3a4ava caaqaJra peuraercs Ha f l l ,
lI7, a AaJree HaxoAr,rrcs npoeKrlr{s ror{Kr.r A sa fI2, To.+ca A
He ronbKo <HaAD nJrocxocrblo BCD no <(ga> u <(reBeeD.

. I Ie pagcrvrorpeHHbrx BaAaq MoxreM BErBecrz o6rqee [paBu-
tro, aHaJroruqHoe nolyrrenHoMy B rJraBe <I{eo6paxcenue np.f i_
MoI i> .  VcranoBnu o6u lnoc t r  r {J r r , r  cBf fBb noHg ' tn r i  < (HaA) ,
<(nepeAD I4 <(JIeBeer.

O6patarvrca K pr4cynrcy 51a, rge [oKaaaHbr ABe BBar.rMHo
repneHArrrcyJrapubre rJrocKocrl,r rpoexrlt4rl (nanpurvrep, lI1 r.r
fI2 utu II2 u II3 rr r. A.) 14 nrrocrcocrr BCD. Boarwreu roqny
1 na nnocrocnr BCD u qepea Hee [poBeAeM Jryrr,  [ep[eH,qr{-
rcy rapur r f t  rc  o4Hof i  r4B r rJ rocKocre f i  npoercqnr l .  Ha nyve
BoBbMeM TolrKy A, yganeunyro or roqru 1 nnocxoctz BCD
xa 10 rrv..(nuxceHr4e <(orD I{JIH <(Kr nJrocKocrrrr npoercqufi
Br{AuM na nropofi  rrJrocKocrr{,  [epneHAnrcy.napuor? x nepeoli
(puc .516) .  Ec . r rz  npanoe zao6paxeHue nory r {ego Ha l I1 ,  a
t leBoe - sa fI2 (nonepuure coorBercrBeHHo pucyHorc), ror4a
ga fI2 Bi lAr,rM, r{To roqrca A pacnolotxeHa <HaAD rrJrocrco-
crrro BCD. Ecnz npaeoe uao6paxeur{e Ha II2, a lenoe - na
fl l ,  rorga na fI1 Br4AI{M, rrro ror{Ka A pacnoaorxeHa <(rre-

6 2 9acru 1. feolaerptlecxre ocHoBbl KoHcrpyxpoBaHue

peAr nJI. BCD. IIerpyAHo npe.qcraBrrrb' r{To ecJru uso6pax(e-

wua (pvtc. 516) uoayuerrbl Ha l l2 u f I3 (aenoe sa fI2), rorAa

Tor{Ka A 6y4et pacnoJraraTr,c.fl <(reBee'> nJIocKocTIt BCD.

, [g I r ]KeHHg <(HaA> '  < (nepeAD H <( reBeet  t Ioxo ]K l r  B  ToM

CMLICJIe' r{TO npl4 9TI4x ABI4II(eHIIffX MbI yAaJ-IfieMCg OAHOBpe-

MeHHo or r l tocxoctu BCD, or  rorrKl4 '  J lexcaulef i  Ha nJIocKo-

crv Lr .  oT coorBercrByloqef t  nJlocKocTl4 l lpoeKl l l t f i .  MontHo

ycraHoBl l t rb 14 cBff3b nBu' l t ( 'e ' i^v i l  (noAt '  <(3aD H <'npaBee) '

Ero 6onee o6qee [peAcraBJIeHI4e [oMoraer pexoxcrpyl{po-

BaTb opr4rnHaJI,  r {e 06paula.g BHI4MaHI4e Ha pacr loJIoxceHr4e

nrocrocrefi npoeKl{rrlU B flpocrpancrBe.

Puc.49 Puc .50

a)
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3.4. IIJIOCKOCTb I{ TIPflMAfl

llpxrvraa orHocHTeJrbIIo [Jrocrcocrr{ Moxer BaHrrMarb o.rluo
rrs rpex noloxenufi :  npnxaAJre)Karb, 6rrrr napan.ne"nrnofi
r lJILr nepeceKaTb [JrocKocTb.

f lpxuaa nprrHaAJrexr4T nJrocKocru, cleAoBareJrbHo Bce ee
TorrxIr [pI, IHaAJre)f iar nJIocxocrra. Tarc KaK npffMa.f i  onpeAe_
Jlaerca B rrpocrpaHcrBe AByM.fi TorrnaMtr uttu o4uofr ro.rxoft r.r
Ha[paBJreHr{eM, SaAarrr4 no o[peAeJreHuIo npI,IHaAJIe]r(HOCTr,r
npauorZ AaHHori nJrocKocrr4 r BaAa'l.v Ha paoMeu{eHr,re Ha AaH-
nofi  unocrcocrra upanofi  coorBercrBeuuo ylpoqalorcff .

f lpavaa AD (prac. 4la) npnnaArrexcur n.nocrcocrr,r ABC.
TaK KaK ABe ee ror{Kl4 A lr 1 npI,rHaAJIe}Kar nJrocKocrr{.

l lpxrvraa BD (puc. 416) rarcxe npr,rHa,qnex(r4r nrrocrcocrr.t
ABC, rarc KaK ToqKa B npnNa4nexcr{T nJrocKocrr4, a flpflMaa
BD napanneJrbna npallorZ AC, npr,rua4nencarqefi  rrJrocKocrn.

3.4. l.flparuas, napaJrJreJrbuas rrJrocrcocrrl

Peruuwr BaAar{y Ha KoHcrpyt4poBaHrre, a r{MeHrro: nocrpot4M
npflMyro HaA nJrocKoctr,rc BCD Ea paccroffHwu s (puc. E2).
Peurenr,re eroii aa4avr,r auaJrortrqHo pe[reHuro BaAarrr{, npeA-
craBJrerrHor"r Ha pI{cyHKe 50. .{nurreHHe <(HaA> BlrArrM Ha
nro6ofi  rrJrocKocru upoexqnfi ,  f lepnenAr{Kyaxpnofi  x f I1, a
Benr,rqr4Hy paccroflHr{ff s Mo)rcHo noxasarb sa fI7, rAe flJroc_
rcocrr BCD crpoer{r{poBarracb B rrwHuro DC // l I1, f IZ _L DC,
BCD I l I7 (puc.52).

9acrs 1. feomerprtecxlre ocHoBbl KoHcrpyrpoBaHxn

Iler:py4Ho npeAcraBLlTb, vto .nto6aa rrpsMa'fi' B ToM qlrcJle

u A1, npoxoAflIrlafl r{epeg rorrKy A u lexarqa.a B nJlocKocrl4

B-8, 6yAet pac[oJlararbcg Ea paccrogHltr4 s or nJrocrcocrz

BCD. f lpoexqrrc npffMofi A1 sa f l l  crpoutvt B nporrsBonbHoM

Mecre, Bg.f iB TorrKH A u I Ha JTI4HI' I f fx cBgsI ' I  n7 - I I1'

f locr:poeHue [poeKIIr4I,r A1 na fI2 scno rrpr4 paccMorpeHl' Irr

qeprex(4.

Ec l ra  6u  rpe6oBaJrocb r rpocro  npoBecr l ' I  f lpsMyrc '  na-

pannenbHylo AaHHOfi nJIOCKOCTT'I' TO Ha OCHOBaHI',U{ r{erBepro-

ro cBoficrBa [apaJIJIeJIbHbIx EpoeKql'Ift goctatouno 6blno no-

crporrrb [psMylo, [apaJIJIeJIbHyro nro6ofi [pffMofi' [pHHaAJIe-

)Karqefi nJrocKocrl,I.

3.4.2. flpauaa, fiepecercarcqaff rrJrocnocrb

flparvraa nepecexaer nJrocnocrb' cJreAoBareJlbHo oAHa ee

TOT{KA,  NPI ' IHAAJIEXCI , IT  NJIOCKOCTI4 .  AOCTATOI{HO NPf lMOfrT  UTU

rrnocrcocrl4 6rtrr npoerlilpyrculllMl4' trro6bl Ha qeprexde MoxtHo

6ruo 6st yBI,IAerb rotlry uepecetreung.

Tax, npnmas rr [epeceKaer HaKJIoH-

Hyro rrlocrcoctr ABC (puc. 53)' Ha fI2

Bvr.Avtv' ToqKy nepecer{eHl'Iff K. flpoex-
qr.rro rorrxl4 K na fll HaxoAI'IM 

_:" 
y"- 

A,
JroBHn [pHHaAJIe?r(HocTrr TotrKI'l ft r]pg-

mofi. a.
B cnyvae, HorAa rIPffMas H nJloc-

rocrr, o6ulefo uoJroirceHr'Ia, TO!IKy t* lr

fiepeceqelrl{ff MotrcHo waftru, BocnoJIL-

S0BaBluI4C[, JIOnOJTTTI{TeJIbXOfi nlocrco-

c rb lo  f lpoerqra f t ,  cgenaB nJ locxocrb

o6uero noJlorreHrrff upoeqnpyroulefi.

Oruerur r ,  r r ro  r rp f fMYro  o6u lero

[oJro]KeHHs cAeJlarb npoeqllpyroulei l

cJrolrcHee, AJIa groro notpe6yetca 4re

IOI IONHI , ITEJIbHI ' IE  I IJ IOCKOCTI{ .

Peutun sa1avy H.a rcoHcmpAupooaHue'

flnocrcocrr o6uero nonot+ceHl{ff ABC nepece'rem upauoft a

noA yrJIoM Q (purc. 54). Irns. loro, vto6rr He sarpoMolKAarb
qeprexd rrocrpoeHllervr nparuofr ypoBHs Ha flJrocKocrrr' BoBbMeM

AB //f I2. Ha l I7 noctponM rlpf lMylo 4 noA yuloM I K nrloc-

rcocrr,r ABC. Herpy4no oaMerfiTb, r{ro Ha fI7 urr He[ocpeA-

crBeHHo BVIAVIM^ yroJl MetfiAy uJrocKocrbro ra upar"rofi ToJIbKO B

I l4HxeHepHilrpaQ[Ka
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TOM CJrylrae, ecJrr{ rrJroc-
KOCTb npoeqHpyrou{aff, a
np,f iMag .f lBJrgeTcs up.f i-
Mofi  ypoBH.s. ABC I TI7,
a a / /  I l7. Lls aroro yc-
JroBus, onpeAeJrseTc.fi no-
JroxceHrze IIpoeKrlun np.a-
wrofi a sa fl2 n nalree Ha
f I1  .

Hafigerrr roqxy nepe-
c e r r e H H g  n p a t v r o f i  a  c
rrJrocxocrbro o6ulero no-
rrol*eHrrs ABC (pr.rc. 55).
Paccuorpen BrrA cBepxy,
HeTpyAHO npeAcTaBHTb,
qTO eCJIIII flp.fiMafl 4 ne-
p e c e K a e T  I I J T O C K O C T b

ABC, ro oua o6ssarenr-
HO AOJTXHa [epeceqb f lps-

uyro 12 nnocrcocrra. Ta-
KHM O6pa3OM, SaAarry MolKHo cBecTII K OTbrCKaHr{rO TOlrRr4
[epeceqeur,rs AByx npffMbrx: a u 12, r,rMeroqux coBnaAaro-
ulrde rrpoexrlr,ru ua fI1.

Ovenr,r4no, no4o6nlre oaAarru MolKHo peurarb, paccMar-
pr{Bafl  I Ip.AMbre, r4Meroulr4e coB[aAaroque [poeKIIHH Ha trrc-
6oft n.nocrocru.

,{aa uoucxa rryrruu nJrocxocru, nepeceKarorlefica c npa-
Mofi,  MolcHo BocnorbBoBarBcff BcnoMorarearnoft [JrocKocrrlo.
CyT r cnoco6a xaxoxcgenr,r. f l  Tolrrr4 nepeceqeHr4a npauofi  r .r
f lJrocxocrlr o6ulero noJlo)rceHr{s c l4cnoJrbaoBanr4eM BcnoMo-
rarenrnofi  nJrocxocrr4 noraaaHa Ha pr,rcyHKe 56. Ecnu vepea
np,rrMyro ar npoBecrn coBeprueHHo npor{BBoJrbuo rcaxyro-ar,r6o
npoerlnpyrculyro nJrocxocrr,, HanprrMep nJrocrcocrr E-8, u sait-
Tr{ JrIlrHLIrc ee nepeceqeuug. 72 c [JrocKocTbro ABC, To Mo]IcHo
yrBep)rcAarb, rrro Toi{Kofi uepecevenua nparvrofi a n rTIocKo-
ctn ABC 6y4er rorrrca [epeceqenu.f l  upsMbrx a u 12, Ero
BbrreKaer H3 oAHoBpeMesnofi npr{HaAJrercHocrlr ror{KH K npa-
Mofi a, rz nJrocKocrsrrr ABC n E-8.

B cayvae peurenr,r,fi BaAar{r4 (pac. 55) TaKxre Mo)rcHo cKa-
garb, r{To Mbt BocfioJrbgoBarucb BcnoMorareJrruofi aeprraxaar-
Hoft Hrpr ropr{BorrraJrbHo rrpoer{r{pyuqeft naocxocrrro B-8.
Moxno 6uno 6rr BocnoJrbooBarbc.fl n narcloxnofi ($poHtaar-
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HO npoequpyrouler?) IlnocKocrbro.
Hcnonrgogagllre Bc[oMorareJlb'
Hoft rlnocKocrl,r o6ulero [oJIo]Ke-

Hr4g, He paquoHaJlbHo, TaK KaK
ggar{rareJlbuo ycJIo)rcHHJIocr 6rr

oTbrcKaHr4e IIvlIlvIu uepecer{eHrr.E

nJrocKocreft.
Ocranosr , tN tcs  en le  paa Ha

onpeAeneH14Ir <BLIAI{MOCTTTD Ha

KOMnJTeKCHOM rrepTexce. PaHee
MbI YCTAHOBI,IJII,I, TITO EA BI'TAAX

KOMIIJIeKCHOI'O qepTe]Ka BI'I,qHMO

TO, rrro pacnoJlo)fieHo 6rurfie K

Ha6JIroAareJIro, vlrvt ro, qro 60-

Jree yAaJIeHO OT COOTBeTCTByIO-
r q e f i  n J r o c K o c r H  n p o e K I I u f t .
I 4 c x o 4 a  r , r a  o r o t o ,  B o n p o c  c

BHAHMOCTbIO npsMoft a Ha pI{-

c y H K e  5 3  p e u r a a c f f  I I p o c r o .
Caoxuee onpeAeJII4Tb BtrArtMocrb
rlp.f iMoft C. Ha pHcyHKe 55, TaK
KaK O6rqee nonoxceHl4e npflMoft
n nJrocKocTH saTpyAHseT peKoH-

crpyKrlr{ro. Eolee roro, IIpH Ma-

.[brx yrJrax HaKnoHa flpffMofi K

rrJrocKocrl{ o6qero rroJloxceHr/rrI
o IlpeAeJreHI4e I.rx oTHocuTeJIbHoro
I loJrolrceHlrfi fiyreM [prr6nl4)rceH-
rroli percouctpyrUlru Mo)r(er orca-
:ulTl,c,f l  Boo6ue HeBoBMotKHr,IM.
l]  err.rx cJlyqaffx AJIs onpeAelrervfr BI4ArrMocrrr MoxtHo Boc-

il()Jrr,SoBaTbcs cJIeAyIoqI4M npocTbrM cnoco6oM.

Onpe4ennnr BI{AI,IMocrb rrpauori a (puc' 55) na BLrAe crre-

1rc71r.r.  OvennAHo, A,rI f i  ycraHoBJIeHrrg Br' IAI ' IMoctu upaltorl  a

,r(o(: ' faror{Ho onpeAeJILlTb OTHOCT{TeJIbHOe [oJIo]KeHr{e AByx To-
,rrr -  Tor{Ku rrpf iMoll  I ' I  ToqKr{ f IJIocKocrI4, HMeroulux coBna-

rt: Ironl lre rrpoexl{rrrr.  Hanpurrep, paccMorprrNr orxoclrreJlbHoe

ro/ro)f ieEr{e ror{eK, [oMer{eHHbIX BH&KoM <<?>.
' l 'ovrca, pacnoJlolrceHHas Ha nJrocrcocrl , I  ABC na rrpffMoft

( ' l l ,6vAer  <nepeAD ro . {Ko i t ,  pac l loJ lo?KeHuoi i  na  np f fMof t  4

rlrrr 6: luxce K Ha6rroAarenlo. CleAoBaretlbHo, Ha yqacrrce or

r i ) r l l ( l . l  I I e p e C e r l e H U f l  B H I l 3  n J I O C K O C T L  g a K p b I B a e T  n p f f M y I O '
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flpalaar sAecr, HeBr.rAHMa; EaA ro'rrcori [epeceqeHnff npffMafl
BbIXOAITTT I{3-3a UJIOCKOC"TU Vr CTaHOBLITCff nl1r[mrttOit.

3.4.3. Ilparuas, ueprreHArrrcyJrspuas rc rrJrocrcocrr.r

f lparvrar u nJrocxocrb Moryr nepecerarbcs uoA npsMbrM
ylJroM. 3a4avy nocrpor{rb rrp.fiMyro, nepneHAr4xyJr.rrpuyro AaH-
HorZ nrocKocrr{,  Mo}tcHo petuurb cnoco6ola, npeAcraBJreHHbIM
Ha pucyHre  54 ;  Aocraror rHo npr rHf f rL  y roJr  g  :  90 ' ,  , (na
cJryrras, KorAa nJrocKocTb f lpoerlr4pyroulaff,  SaAaqa pe[reHa
Ha pr4cyHKe 49.

Bo scex orrrx cryqa.ax Ha r{epre)rce HenocpeAcrBeHrro norca-
gau yron npauor7 c nJrocKocrbro. EcrH floKasbrBarb yroJr He
tpe6yerca, ro Ba,qatry rpoBecrr4 npff-
Myro ,  [epneHAHKyJrspHyro  f l J roc-
Kocrl4 obulero [oJro)KeHlltg, Mo)rcHc
perur{Tb, Boc[oJrbSoBaBrrlr{cb ycJlo-
Br,reM nepneHAr4KyJrspuocrra upatrofi n
H nJrocKocrlr, u2

flpamaa nepnexAuKyJrapHa n.lroc.
KOCTr{, eCJTII OHa nepneHAl{KyJrffpHa
ee AByM nepeceKaroulr{Mcfl npsMbrM.
Tax xarc  nparv ro f i  y ro r  (coxpa-

HseTcsr c npsMbrMr,r ypoBHs Ha co.
oTBeTCTByIOUIHX nJIOCftOCT.fiX npoeK-
r1ufi, y4o6Ho B KaqecrBe nepecera. D,
IOUI I4  XCs UpgMbrx  r {C[oJrbSoBaTE

Puc.57
rrpffMbre ypoBH.fi.

Ha pucyuxe 57 ua ro,anu A onyuleH nepnenArlrcyJrsp Ha rrJroc-
xoctr BCD. PerueHue Ba,qar{lr B npocrpaHcrBe Moxcuo npeAcra-
Br4Tb, Hanpr4Mep, TaKr4M o6paaou. PeroncrpyupyeM opurlrHaJr
no BraAy cBepxy. tlepes rovxy A npore4eru Mnolr(ecrBo rrpsMbrx,
nepneHAr{KyJrspHbrx flpffMofi DC. Bce npsMbre groro MHo*cecrBa
pacnoJro)+ceHlr B nJrocxocrll E-8. lla ecero MHo*cecrBa [psMbrx,
[epneHArrKyJrspurrx DC, noorueu roJrbKo oAHy, a HMeHHo rrpJr-
Myro, nepneHArrKyJrEpHyro u K BC. flpoerqr{a arofi np8Mofi u
[oragaHa Ha BrrAe c[epeAlr. Herpy4xo [peAcraBl{Tb, rrro arllM
cnocoooM He perxr4rb 3anaqy B ToM cJrjFrae, ecJrr,r [psMbre ypoBHs
uJrocKocrn coBnaAaror (naocxocrr npo$u;rrno npoerlupyrorqan).

BocnonrgoaaBtur4cb purcynKoM 57,  uorxno paccMorperb
peIIreHHe o6paruofi  aaAaqu, I locrporarr nJrocxocrb, nepnen-
AllxynflpHyro nprrvrofi a u npoxoAffrrlyrc vepee rovrcy C.

6 8
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{acru 1. leomerpulecx]le ocHoBbt KoHcrPyhpoBaHxs

Heo6xo4ulvrocrb B perueHuu ran<oit SaAaqI{ Mo,*er BoSHr4K-

HyTb npl4 nocrpoeHl4l4 qepTelrca nJIoCKOCTTT IIOA saAaHHbrMr4

yuraMI,I K AByM rrJlocrocrsM npoercqnfi.

3. 5. OTHOCI4TEJIbHOE fIO JIO ECEHI{E II JIOCKOCTEff

, I [se nlocxocrl ,r  Moryr coB[aAarb' 6rttr  napalJIeJIbHbIMIT

LIJIu ilepeceKarbcg. 9to6u IIJIocKocrI'I coBnaAaJII4' Aocrarorr-

xo, uro6u rpu Tor{KH' He JIeE{aIque Ha oguofi flpsMoft oAnofi

nJrocKocrr4, coBnaAaJII,I C TpeMfi TOTTKaMU Apyroft nJIOCKOCTTI'

3.5. 1. IlapaJrJreJrbnbre rrJrocrcocrrr

SaAa.ru lra KoHcrpyl{poBaHr{e [apaJIJreJIbHux nlocxocrefi,

pacnoJlotf ieHHblx Ha saAaHHOM paccrosl l l4r{ Apyr oT Apyna'
peurdrotca npocro, ecrrr Ha oAnofi I{3 flJlocrocreji upoercqufi

[JrocKocTI{ cAeJraTb upoeqlrpyrculr{Mrr.

Tax, eclz rpe6yerca nocrpor' ITb lrJlocrcocrb' napaJIJIeJrb-

Hyro rrrocroctu BCD Ha paccrosnran s (prac' 49), Aocrato'I-

rro, Ha[pI4Mep, BSATb elr le ABe Tor{Krr Ha paccToffHvLu I U

nocrpol,ITb rpeyroJlbubrfi otcex rIJIocKocrI'I. B c.nyuae, KorAa

nrrocKocrb BCD o6urero roJlo)r(eHur (pr 'rc. 50), aa4ava pe-

ruaercff anaJrorl{qxo ua fI7 u fll u AaJree crpollTcff npoeK-

rrr4a nrrocKocrra BCD sa fI2.

Ecru e gaAar{e tpe6yetca roJIbKo npoBecrl l  nJlocxocrb'

[apalrJreJlbHyro 4anuofi nJrocxocrn o6ulero noJro]rcexHS' Mo)td-

HO BOC[OnbSOBarbca ycJroBr{eM napaJlt leJlbHocrr{ .qByx nJloc-

KOCTef i .

.I[se nrocrocru rrapaJrJreJlbnbl ToI'Aa' KorAa ABe EepeceKa-

rcu{necff npgMble o4nofi  nJrocxocrr 'r  coorBercrBeulro napaJl-

JreJrbHbI AByM [epeceraloql4Mcs npffMbrM 4pyroft nJlocrocrlt'

3.5.2. IlepecercaK)u{rrecs rrrrocnocrrr

lConcrpyrapoBaul{e nnocxoctef i ,  nepecerarou{I{xcs noA 3a-

i laHHbrM yrJIoM, [pou{e Har{arb c f iocrpoeHrra nx npoercqrafi

lril rrJrocKocrr4, frqe o6e nnocrcocrlt - [poequpyrcqr{e.

O6patnue sa4a'*n Ha nocrpoeeue rrruvlv [epeceqeHl{f l

rr.rroclcocrefi Tarclrce peluarorcfl [pocro' ectru oAHa Hg [Jrocxo-

r: ' r ' r : f i  npoequpyrculaf l .  Tarc, xa II2 (puc' 58a) xenocpeAcrBeHHo
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BrzArrM Jrurvtro nepeceqeHr,rs 12. B cnyuae urocrcocrefi o6qe_
ro IloJro)+(eHvfl AJlg. HaXOXAeHITfi Jtkr'lvrvt nepeceqeHl4.fl AOCTa_
TorrHo oAHy r{g nnocrocrefi  cAerarb npoeuupyrculef i  na 4o-
rroJrxr4TeJrbuoft nlocrcocrr{ npoeft rlur7.,(na Haxo)rcAeHr{,r yrlra
Mex{Ay orr,rMr,r n.lrocrcocraMr.r neo6xo4r.rMo cAeJlarb npoerlr4py-
rcrqefi Jrprul4ro r4x nepeceqeHr,rs.

Jftz uz ro [epecerreH n fl rrJrocxocrefi o6utero rr oJro)r{eH Hfl Mo)n-
Ho nocrpollTb, ecJlri r.aitru Bcero ABe ee rorrKl4. To.rrr uonc-
Ho noryr{r,rrb KaK pegylrbrar riepecerreHrrs rlusuit oAnor? naoc-
Kocrr{ c coorBercrByrou{r4Mn Jrr4Hr{sMr{ 4pyrofi.

.{aa noucxa nuntiz.fr., yqacrByroulux B nepeceqenr.ru, yAo6-
Ho BocnoJlbooBarbc.s Bc[oMorareJlbHbIMI{ [rocxocrf lMu. Cyrb
aroro cnoco6a npe4craureHa Ha pr4cyuxe 586, rAe noxasaHo
Haxo)rcAeHr{e oguofi Tor{Krr JIutevlrr, nepecerreHr4g. ToqKa M sn-
Jrfiercff roqrofi JruHvrv! nepeceqeHr,rg [JrocxocrerZ ue ycnouraa
oAHoBpeMeHuoft npuna4Jrelr(Eocrrr ee rpeM nnocrocr.su ABC,
DEF n  B-8 .

Peureur.re saAalr l t  grnM cnoco6ou na KoMUleKcHoM qepre-
)+ce npeAcraBJreHo Ha pilcyHre 58n. Ec;rz ABe fiJrocxocru ABC
u DEF nepecenarorcs, To BosMo)nno, yqacrByror B nepeceqe-
rrtrrr fi vx rvrrltw 72 v 34 14 coorBercrBeuHo flapatrneJrbHbre
rrM Jrvruvrvr, [poxoAsulue qepea TorrKy C n;rocrcocrz ABC z
Torrrcy 5 uocxocrra DEF.

.{"rra norecra nusuit L2, 34 ucrroJrbooBaHa BcrroMorareJrb-
Has nJrocxocrr E-8, AJr.a noucra Apyrori  naprr nunrafi  r .rc-
[orbsyerc.E n;rocxocrr l- f ,

Ourocr.rre.nrHo BcnoMorarelrnofi [JrocKocrr.r Mo)rcHo craaarb
cJleAyroulee. B xa.recrse BcnoMorareJrruofi n_rrocrocrl4 BogMort(-
Ho r{cnoJrbaoBaHr4e rlo6ofi IIJIocKocrt4, rlepecer{arcrqerZ 4aHnue.
O4uaxo 6onee y4o6Ho AJrs Haxorr(AeHv fl lvrHvrv nepeceqenuff
BcnoMofareJlrxori nnocrcocrl4 r4 nllocKocrl4 o6rqero noJroxceur,rg
HcnoJ'IbgoBanlre npoerdr4pyroqux BcnoMorareJrbnbrx nJrocKocreft .

Ecnu nutavrn nepeceqeHrrs nJlocxocrefi  o6urero noJrorxe-
Hvrs u BcnoMorarearuofi  oKaabrBarorcf l  [apaJIJIeJrbHrIMH, To
BoBMoxcHo, qro napaJrJleJlbubr I{ [JrocKocrz o6ulero rtoJro)rce-
Hras. Oron.rarerbHo y6e4urr,ca B ToM, napalJIeJrLHbI [JIoc-
KOCTT4 rrnA nepeceKaloTcs, Mo)r(Ho, B3flB BTOpyrO BCnOMOTa_
TeJrbHyro rrJrocKocTb, He f iapaJrneJrbHyro nepnofi .  Heo6xogr.r-
MOCTb B HeIIapaJrJreJlbHbrx BcnoMoraTeJrbHbtx nnocKocTsx Mo-
rrcer BooHrlKnyrb B cJryqae, [peAcraBneHHoM Ha pr.rcyurce 58r,
KorAa Bc f loMorareJrbua. f l  nJ rocKocrb  E-B cnyvaf ino  oxasa-
Jiacb napaJrnearnort lrurvrv nepecerreul4ff nJrocrcocrefi A rz B.
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3.6. BPAIUEHI4E IJIOCKOCTEfr

3.6. 1 Bpaqeur{e Bonpyr rrpoequpyrouleft npamoft

,{ra roro .{ro6rr cAenarb nJrocrocrb npoequpyroqefi, mrr
HCnOJrbSOBaJrI't COOTBeTCTByrcrque .qouoJIHI{TenEHbIe nJIOCKOCTI{
(crr. naupurrep, pfic. 50, 52, 54). IIpu peurexvll err{x sagaq
HenocpeAcTBeHHO nOKaSb IBa -

JII.TCb BCJIHIII4HbI PACCTOIIIUfiT U
yrJroB. Tax, nplr perueHr{r4 Ba-

4avu (pr.rc. 50), 4ono.nnr{reJrE-
Haa [Jrocxocrb 7 6r i ' ta
nocTaBJreHa nepIIeHAnKyJ'rff pHo

x lI1 u ropr4aouTaJrrnoft npa-
rrofi naocxocru. HerpyAHo sa-
MerrlTb, rrro [Jrocnocrr BCD
MolrtHo cAenarb npoeqrapyrorqefi
u ua fI2, rroBepHyB ee BoKpyr
ropuBoHTanbHo npoequpyroqefi
o c v  r a K ,  q r o 6 r i  r o p r r o o H -
TaJrbHas r rp . f iMaf f  DC crara
nepreHAuKylapnorZ fI2.

Oupe4enrarvr yroJr HarcJroHa
nlrocKocrr{ o6ruero noJro}r(eHlr.fl
ABC x f l l  (puc. 59). .(na ero-
ro rroBepHeM [Jrocxocrr ABC
BOKpyr ropr,r3oHTaJr6HO npoeuu -
pyrcu1eft ocu, npoxoAsulefi qe-
peg rorrKy A. Tax KaK ocL Bparrleuus [ep[eHAr{KyJrapna fI1,
na Il1 BTTAHM BeJrHr{LrHbr paAuycoB rr yrJroB BparrleHr4.E, a Ha
lI2 - nJrocKocrr{, B Koropbrx 6ygyr uepervreqarLcs ro.rrcr,r B
u C (rovxa A na ocu rpaulexr.ra), ero I-f  u E-8. B peey-na-
rare BpauleHr{s nJrocKocru ABC Ao OpoHTarbrro npoequpyro-
ulero noJrox(eHnff oupeAenr4M yroJr B - yron HarcJrorra nJroc-
Kocrr{ ABC x fI1.

flplr nparqeHilr{ nrrocrcocrrrr Boxpyr roplrsorrraJrLr{o npoequ-
pyrcrqeft npflMofi yron HaKrroHa ee rc fll (yroa p) ocraerca
rrerroMenHbrM. PaccuotpuM, KaK )rce rrgMeufierc.fi fipn sroM yroJr
a c f72. Marccr,ruaaruoe 3HalreHr{e yr"rra 0' : 90' [onyqaeM
TorAa, KorAa nnocrcocu ABC l_ fI2. Mrlnzmanrnoe sHalreurre

7 2
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9acrr 1. l'eouerpruecxre ocHoBbr KoHcrpyxpoBaHur

yrrra cL 6yger npr,r ABC l- II3. Ero rorrolKeHr{e npeAcraBJleHo
Ha pr4cyHKe 60, r erorvr cryqae ct : 90' - B.

Tarurr o6paooM, ecJrr{ yron HaKJroHa nJrocKocrrr o6qero
rroJrot*{eurifl x ogxofi rrJrocKocrr{ [poerql4fi b, to yroa HaRJro-
Ha K Apyrofi uJrocKocrr4 npoeKrlr{rz, nepneHAlrKyn.fipHoft K nep-
aofi, uo*cer 6rrru 90' - p < o( < 90'.

Paccrrrotper BpauleHrre nrrocro-
crr.r r4 np.sMofi Borcpyr npoerlr4pyro-
ulux np.aMbrx, MoJr{Ho pelur{Tb cJIe-

Ayrou ly rc  saAaqy.  , {a r r  veprex t
rrJrocKocTra noA SaAaHHbrMt{ yrJla-

MV It AaHHbIM TIIIOCKOCTSM npoelc-
qzfi ,  nanpuMep, K nlocxocrglr 1
n 2. Ecau oaAau yron nJrocKocrlr c
fI2 - d', To yrorr ee c II1 Morfier
61116 ro.nrxo B npeAerax or 90" Ao
90"  -  cL .  Ecnr4  y roJr  np f lMof i ' c
fIz - p, ro yron ee c fI2 rrexcr.rr B
rpeAeJrax or 0" Ao 90' - p.

,{.na peurenug rocraBJreunofi BaAar{u Heo6xoAlrMo nocrpo-
rlTb rrp.fiMyro noA coorBercrByroulrlMr4 yfrraM?r t< fIl u fl2 u

AaJIee nOCTpOI{T}, ntIOCKOCTb' nepneHAIIKyJIffpHyIO npflMOft
(pnc. 57).

Hanpuuep, Tpe6yercs rrocrpouTb nJrocKocrb c yrJIaMI4 Ha-
KrroHa a : 30" F 

-- 75" (60' < p < 90"). Crpourr,r npfMyro c yrrraMr,r

H a K J r o H a  x  l I 2  a :  9 0 ' -  3 0 '  -  6 0 ' ,  r c  I I 1  B  :  9 0 ' -  7 5 '  :
: 25" {0' < 0 < 30'). ,{anee crpor4M rlJrocxocrb, nepneuAr{Ky-
rrspHyro nparvrofi (puc. 57).

3-6.2. Bparqeurre Borcpyr rpsMofr ypoBns

,{.rra toro .rro6r,r rroxasarb Benr4quHy nnocxofi  Quryprr,
ueo6xoguuo BocnoJrr,BoBarbcfl  oAuoit unu AByMff AorroJrHr4-
TeJrbnbrMt4 nrrocxocrsMu (pr,rc. 44). Vnuqerb HarypaJrbuyro
rleJrurtvrrgy nnocxoft {rrarypu Mo}rcHo h noBepHyB ee Ao noJlo-
)r{eHvg rrJrocxocrrr ypoBHg xarofr-nu6o ocnosuofi nJlocKocrl4
npoercqni.

I loaepnenr nJrocrocrb ABC (puc. 61) ooxpyr rpf lMor? AB,
LB //  f I2 lo rroJroxceHnff @ponranruofi  nnocrocrz. To.rxra
A, B upra BparqeHnr4 He MeHaror noJrolrceHrrfl, T, K, HaxoAgr-
orr Ha ocrr BpauleHr4a. Toqrca C 6y.qer nepeMerrlarbc.fi B [po-
(:TpaHcrBe, ocraBascb B nJrocxocrz f-f. flpoercqr,rr,r paAuyca
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CO xaxognM r,ro ycJroBr,rs
c rrpaMbrMrr ypoena CO ..l.

B  pesy .nr ra re  Bparqe-
Hr,r. f i  nJrocKocrr ABC co-
BMeCTT4TCff C {rpOnranlnofi
rrJrocKocrbro E-8, u ua fI2
Mbr HenocpeAcTBeHHo yBr4-

Ar{M BeJIIIrIHHy TpeyroJrbHr{-
xa  ABC.  f lporqe  nocrpo-
r , rTb  B14A cnepeA[ r  rpey-
roJrbHuKa ABC noc;re no-
BOpOTa, ecJrr,r onpeAeJr14Tb
BeJrrrrrr4Hy paAr4yca co cno-
c o 6 o l r  f l p f l  M o y r o J r b u o r o
TpeyrOJIl ,HLIKa, KaK IIOKa-
saHo Ha pr . rcyuxe 61 .

H r a r c ,  n r o c r c o c r r ,  o 6 -
ulero noJro*(eHr{f l  Mo}KHo
nepeBecTl.{ B qacTHoe noJro-
)KeHrre BpauleHr{eM BoKpyr
cooTBeTcTByroulux npfl  Mbrx
qacTHoto norolr(eHr{g.

coxpaHeH?rs IIepneHAr4KyrspHocT14
AB, AB // r12.

&
Puc.61

Ecnr.r ocr, Bpa[IeHr{ff  -  [poerlr4pyroqas npsMaff,  To Ha
urocKocTr4, rAe ocb npoequpyeTcs B ToqKy, BI,IAHM BeJIr4qHHy
paArrycoB u yrJroB noBopora, a Ha coorBetcrnyroulef i  coceA-
nefi naocrcocrr{ rrpoerquit - nJlocrocrr,r ypoBHff, B Koropblx
npoucxoAr{T nepeMerrleHne Tor{eK nJrocKocTH,

Ec.nr . r  oc r  Bpar r lex r i . f i -  np f iMaf l  ypoBHg,  To fAa Ha co-
orBercrByrouqefi  n.nocxocrrt npoercqnfi  r la4rau [JrocKocrla, B
KOTOpr,rX nepeMeu{arcTcff TorrKI-I uJrocKocrlr, a onpeAeJIHB JIIo-
6rtu cuoco6oM BeJrI{r{HHy paArryca BpaIqeHI,Ig rotIKr.I nJrocrcoc-
TI4, NOJIYI{UM BEJII{qI'IHY OTCCK  NJIOCKOCTH.

Sauerur"r, qro npu Bparr{enrdr,I He roJIbKo rpeynonblrrrKoB,
HO rA ArO6OrO MHOrOyrOJrbrr lrKa <.Bpau{aeMD BcerAa roJIbKo
oAHy ror{Ky, rrocJre, qero Bcff Surypa (n no.noxenul4 f locJle
noeopora) upocro AocrpauBaercf l ,

3.7, Sa4anuue rrJrocrcocrlr Ha treprerce

.{ra aa4auuff nrrocKocru Ha KoMnJIeKcHoM qeprexce paa-

MepaMr,r,  Heo6xo4uuo BaAarb: nuneftnrrrvru I{JIu yrJIoBbrMI4
paSMepaMH oTHocI{TeJIbHOe noJIOX(eHrre rpex ToqeK IIJrocKo-

9acrr 1. leouerpnrecxre ocHoBbr KoHcrpylrpoBaHt,tf,

crn, He Jrexcaulrix na ogxofi npauofi; Tor{Krr u upauofi; gnyx

[apaJrJreJrbHbrx r4Jrr4 AByx nepeceKalou{lrxcfl npsMblx; cTopoH
TpeyroJrbHr4Ka.

f lnocxocrr Mor*(Ho BaAarb oAnoii  ro.rrcoft u yrtaMv ee
HaKJroHa K nJrocKocr.su fI1 u tI2, a raK}rce, KaK Irt npsMylo
(prac. 39), cneAaMpl.

C;reArr f iJrocrocrr4 o6u{ero no,I lo}f ieHrrs na II l  u I l2 -

eTo ee rrpflMbre ypoBHfl - Qrponralb u ropI,rSoHTaJIb, coBfla-

Aaroqr{e co cBorrMH npoenqr.rsMu (prac, 62a). Ha qepre)Ke

(puc. 626) npoexrlrrs @ponraau na fI1 coBllaAaer c npoer-
qr.refi ropuaouTaJrl4 Ha fI2. O6rr.rHrIfi KoMrrrerccHbrfi uepterx
rof i  rxe caMofi nrocKocrr4 o6uero noJrotf ieHl,rf l  noKaoaH Ha
pucynxe 62n.

Puc.62

4. I{3OBPA}ITEHIIE TIOBEPXHOCTII

B uurxenepuorZ rpa$nrce y4o6uo noBepxHocrE paccMarpr{-
rral'b KaK HenpepbrBHoe MHolfiecrBo noJrorr(eHr,rfi nepeueularo-
rrleiica B rrpocrpaHcrBe rfiHwvr, Hasrrnaerroft o1pasynu,eit uttu
,tpousaodaw,eil.. [nux'e:aue o6pasyrouleft uoxer 6rrrr no4vu-
iloHo paSJrr{lrHbrM ycJroBrlrflM, Tax xar $oprvr o6paeyrcu1eft u
\,<:rrosnr}, KoropbrM Mo)f ier 6rrrr no4vr.rHego ee ABI,rxceHI,re, -

f lcc.r lrcreuuoe MHo)r(ecrBo, To It  noBepxuocteit  uoxet 6rrrr
rcofpaHr4qeuHo MHofo. Stot cnoco6 o6paaoBaHus noBepxHo-
r 'r 'c i i  no-nyvuJl HaBBaHHe rcuHeJwarLuvecrco?ox.
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l l rax, na scsroft noBepx-
H o c r u  M o ) K H o  o 6 n a p y x r a r r
MHo)rcecrBo nur^ui l t .  Hanpr,r-
Mep, ABa Muo)rcecrBa r,uuuit a
u b (puc. 63), yAonrerBopsrc-
uII4x cJIeAynuIeMy ycJIoBLlrc.
Hurcaxrae ABe Jrvtrr4u oAHono
MHO,{CeCTBa He [epeceKaroTcff Puc.63

MerrcAy co6ofi u, Hao6opor, KalKAas rvfilas. oAuoro MHor+Ce-
cTBa nepeceKaeT Bce rrvry,vrl/l Apyroro MHoxcecrBa. B erorvr cny-
r lae nOBepxHOCTb MO)*CHO npeACTaBLlTb KaK HenpepbrBHoe MHO-
xcecrBo ttuttuit a n b. Ecnn o6paeyrculaff noBepxHocrvr a, To
rrvrrlupr b rtroncno paccMarpr4Barb KaK Hanpaalunnulue.

Herpy4no Br,rAerb, qro Mo)KHo [oMeHarb poJrffMu o6paay-
IOUII{e I{ HanpaBJIgK)UIr4e, r{ npu gTOM IIOJIyqHTCg OAHa r,r ra
,ICe noBepxHocTb.

O6pasonanlre noBepxHocrrir  Mo)r{Ho npeAcraBl4Tb 14 KaK
pesyJrbraT nepeMerrleHr/rs 3aMKHyrofi  nnocxoft t turtuu unu
rcoxrypa. .

flepervrerqeune o6pasylosleit rvrP'nu uJII,r KoHTypa Mo)rcer
6rrtr, eagano He roJrbro HanpaBJr.Erorqr.rMn nurLtfrv.lt, Ho r
onpeAeteHublM noJrolrceHr,reM orHocr,rreJrbno npauofi utrur r"pu-
soil nurlrkr, nJlocxocrll Iarra 4pyrofi rroBepxHocrlr. B ero*r
cJryqae npvH.sro roBopr.rrb, vro o6pasyrcqas nepeMeulaercs
o[peAeJreHHrrrvr o6pasor"r oTHocllrreJrbno 6agrr.

f lpocreftrur.re Br{Abr noBepxnocreri ,  nonyveHHble nepeMe-
Ir{eHHeM npauoft lruut4v!, - nJrocKocrb u MHororpannaJr no-
BepxEocrb .

f lonepxHocrb Mo)r(Ho paccMarpr{Barb He roJIbKo KaK He-
npepbrBHoe MHoNCecrBo no;roncenufi nepeMeu{arculeft cs Jrurevwr
r,rJrr4 KoHTypa. Jlro6yro [oBepxuocrb Mo)nHo npeAcraBl4Tb I,r
KaK He[pepbrBHoe MHoxecrBo nuuuit,  t to KoropbrM oHa co-
npr4Kacaercff c npoltoBoAsIrleft noBepxHocrblo IrpH BBaIIMHoM
otu6anp^uil HJrr,r o6KarbrBagnn.

4. 1. KJIACCUOI,IKAUI4fl TIOBEPXHOCTEff

f loaepxuocrr{ Mo)nno xraccuQuqupoBarb rro caMbtM paa-

JII{r{HbIM npr{3HaKaM, Hanpl{Mep, no SaKoHy 4nnxceuua o6pa-
Byrou{efi, no npr{BHaxy pagBeprblBaeMocrl4 vr r. A,

7 6

* Konryp - Op. contour - oqeprarrue.

9acrr 1. I'eomerpnlecxne ocHoBbl KoHcrpyrpoBaHxf,

B nHrxenepnofi rpadlurce' B nepByrc oqepeAb' qenecoo6pasna

rcraccr,r{rr,rxarlr4s no cnoco6y BaAaHus noBepxHocrl'I Ha rreprexce.

Ecau r,rssecreH BaKoH o6pa3oBaul4ff [oBepxHocrl4 r'I Ha rrep-

Tell(e f loBepxHocrb Mo]rcer 6urr aa4aHa roquo, To noBepx-

Hocrb HaabrBaercfi JarcoHolwepHoit. Ecttu SaKoH o6pasoBaHufl

noBepxHocrr,r Her4SBeCTeH, a cneAoaareJlbHo, Ha rrepre)rce no-

BepxHocrb  MolKer  6 r t t r  aagaua roJrbKo npu6 lurxenHo '  To

noBepxHocTb HaSblBaercs. HesalcoHoMepHoit,

I , I ,  uarconerr, ecJrw BaRoH o6paaonanus [oBepxHocrl4 3a-

AaH rracrr4rrrHo, HafiplrMep, HSBecTHa $Oprvra o6pasyrcu1efi, uo

Her4aBecrua (lroprvra HaupaBJlffrolqefi, r Hao6opor, To noBepx-

nocrr 6y4er vacmuvHo sarcouonepruott.

4. 2. SAKOHOMEPHbIE TIOBEPXHOCTI/I

4.2.1. IlosepxHocrr{ Bpaulenus

flonepxnocrrl, Koropble Molrcrro [oJIyr{I4Tb upauleur'rervr o6-

pasyroqefi JrvrHwr rznlr o6paayrculero KoHTypa, HasblBarorcs

no6 e p x Ho c m,flJ|4u 6 p au.te Hua. 3ru noBepxHocrl4 noJlyr{l4 JII'I HaI'I -

6onruree pacnpocrpaHeHl{e B TexHIlKe.

Hau6oaee pacrrpocrpaneuHofi BaKoHoMepHoI? rroBepxHoc-

rbro .fiBJrflercfl r{I4Jrr4HApl{rrecxafl (pr.rc. 64, 65). O6pasoBaHlte

rlr.uruHApuqecxoft nosepxHocrl,I Morrcqo flpeAcraBlrrb cneAylo-

uqrau o6pasorr. O6pasyrorqaff unu npol4aBoAflu{as upflMas Bpa-

rqaercs  B r rpocrpaHcrBe,  coxpauaf f  paccro .ssue R or  ocu

Bparqerrrza. B atorvr cryqae ocb Bpalr{eHllrg gBJlffercg reoMer-
puuecrcofi  6asofi  o6pasoBaHl{a noBepxHocrla (puc. 64).

Moxno [peAcraBllTb o6paaoBaHze II I{JIHHgpnuecxofi  no-

Bepxnocrpr rr rrHaqe (puc. 65). flporasuo4auluir u:lur o6pasyro-

rqrzfi xonryp - oKpyrfiHocrl - nepeMeulaerca u4oll 6a3n,

npr4 oToM nJrocKocrb oKpylrcHocTl,I ocraeTcs nep[eHAI.IKyJIflp-

Hofi 6age il napaJlJreJlrnofi caua ce6e, Tarcutr o6pasou, nony-
\IAIOT III{JII{HAPUTIECKYIO NOBEPXHOCTb IIPI4 IIPOTff}I{KE' IUTAM.

lroBKe I{  T.  . [ .

Paccwr otpen HbIe c noco6bl noJlyr{eH vI s' tilt Irr4H Epr,rrrecrcofi

i loBepxHocTl{  aBJI f f IOTCE, KaK OTMetraJIOCb, Kr, IHeMaTI ' , t l IecKI{-

Mr,r, T. e. cBffsaHbl c ABuxceHI{eM [poll3BoAau1efi ra;rn o6pasy-

rou1ef i  npauoi t  ut tu c [epeMeu{eHl leM npol4SBoAslqero rrJ l l l

r r6pasyroulelo KoHTypa.

7 7
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06paaypurfi
(nporsaolnunfi)

KOHTyp

Puc.64 Pnc.65

Peanrnr re  q ranrdHApzr {ecnr {e  [oBepxuocru  noryqarcT c
HCnOJrbSOBaHrreM BparqaTeJrbHoro ABHrrCeIIr,r f f  rrHcTpyMeHTa
(crep lenue)  u lu  BaroroBrcr {  ( rovenue) ,  a  raxrxe  cnoco6ov
KorrHpoBaHHs. Cnoco6om Konr,rpoBanr,rff OopMbr noJryqaror no-
Bepxnocrr4 nprr KoBKe, rrrraMnoBrce, i lvITbe. B cgorc oqepeAb,
{roplry, Ha[prrMep nurefinyro, rroJryr{arcT Konr.rpoBaHLreM Mo-
4e;rr.r.  HerpyAHo upeAcraBarb noJryqeHr.re qlurrrnAplr lrecxori
noBepxnocru 14 [yreM o6rcatrcr,r (orr,r6aHr,ra), HanpnMep, Apy-
rof i  qunun4puvecrcofi  noBepxHocrbto.

Paccuorpes  cnoco6r r  o6paeoeanuf i  r l r4nr {HApn. recro f i
noBepxxocrr{, Mbr, B cyrrlnocrl{, ycraHoBr4Jrv r:alrvqve na eroft
noBepxuocrr4 ABa MHo)r(ecrea rpa$uqecKr4 fipocrbrx tru:r.l,r.ir --

npnMbrx (prac. 64) r4 oKpy)KHocrefi  (prac. 65).

Plrc. 66 Puc.67 * Top ._ nar. torus - y3er.

9acru 1. feouetpu,recxre ocloBbl KoHcrpyxpoBaB]lf,

Apyrofi  ruuporco pacnpocrpauenHof [oBepxHocrbro Bpa-

uleHr{fl flBnffeTcg KoHr.IqecKag. cxelrrr ee o6paSoBaHl{s tloKa-

saHbr  r ra  p r {cyHKax 66 ,  67 .  O6paturv r  BHI4MaHHe,  q ro  f lpu

o6paBoBaHHIt f loBepxHocrv no cnoco6y, npeAcraBJIeHHoMy Ha

pr{cyHKe 67, n upoqecce [epeMerqeHl4s MeHseTca IIpoI ' I3BOAfl-

ulnf i  KoHryp.
Ipa(lruuecrcra flpocrblMl{ JIUHI,IffMI4 Ha IIoBepxHocrn KoHyca

Tar(xce 6ygyr npauble lt orcpyxHocru pagaoro Al4aMerpa.
fIpr.r npauleHHI,I oKpylrcHocru Mo)tcHo rroJIytI Irrb cOepy

(pr.rc. 68) unr,r pasrlr l truble nu4rr ropa* (puc. 69, 70)'  06-

pasoBaHr.re Topa Mo)KHo npeAcraB?ITb I4 xaK pesyJlr,TaT Bpa-

uleHr4fl c(peprr.

Puc.68 Puc.69 Pv.c.7O

4.2.2. BuuroBbre rroBepxuocrr{

,[nnxcexr,re, cocrosu{ee I4g Bpalr{areJlbHoro Boxpyf ocvt u

nocrynaTeJrbHoro ,  HanpaBJIeHHoro  BAoJIb  ocu ,  HaSblBaercs

auI rmo6bL lL ,
f lonepxnocr r , r ,  nory r raeMble  [p I {  B I {HToBoM ABI lx (eHr4u

rpouoBoA.firrleir LrfiLr o6paayrorqeft nvr,vtrl (xoutypa), Hasr,IBa-

roTcfl guHtlogblJllu.

Ec-nr,r BuHroBoe ABI4rKeHue mo6oil Torrrrr IIpoI'IoBoAffulero

KorlTypa Moltcuo [peAcraBrrrb HaK cKoJIbtr(eHI,Ie n4onr o6pa-

syroil{efi ulrJrr4rrApa, KorAa caMa o6paayrorrlaff Bpau{aercfl BoK-
pyl oclr,  To nplrHgTo roBopr4Tb, qTo BI4HTOBaff nOBepXHOCTb

o6pasorana Ha I luJrI, IHApe vi lu f lBJlf ferca quJLuHApuuecrcoi l .

Herpy4uo [peAcraBI,ITl o6paeonaxr{e Ir HoHl{rrecrcofi  BI4HTo-

roft norepxHocrl{.
BuHrosux noBepxHocrefi  Moxcer 6rrtr 6ecqucJIeHrIoe MHo-

)KecrBo. Onu moryr 6urtr o6paeoBaHbl Ha pasraqHblx f loBep-

xHocTffx BparqeHl{.fl, fipn nocToffHHbrx I{ [epeMeEHblx cKopo-

crffx nocrynareJlbnoro I4 Bpau{arenbnoro ABI{xceHufi rrprl pae-

Jrr{t{Hbrx Qoprrax npor.raBoAfl rllero KoHTypa.
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Paccrosuve, paBHoe nepeMerr{eHvro roqKlr KoHTypa Ba oAHH
o6opor BAonb ocr4, Ha3brBaercs xo)otw Br,rHTa ra o6osHa.raer-
cs 6yxBoft P^. PaccroaHne MerrcAy coceAHuMrr oAHor4MeHHbr-
Mr,r cTopoHaMl,t KoHTypa B HanpaBJreEwr, fiapaJrneJrEHoM ocl4
BHHTa, HaabrBaercs aua?on u o6oaxa'raetca 6yrcnofi  P.

Ha pr . rcynrce  77a rpeAcraBJreHa BuHToBaf f  noBepxHocrb ,
[oryrreHHas npv ABr{)KeHrzH TpeyroJrbHoro KoHTypa. f lpu BHH-
TOBOM ABW'{{-e}{WVT nIOCKOCTI, KOHTypa BCefAa [poxoAHT rrepe3
ocb Bpalr leHufi*,  Pacc"toffHue, paBnoe nepeMeu{eHr{ro rorrKI,I
KoHTypa Ho noJrorxeHlrg 0 s rroJloxteHue 1, panno xo4y Pn
(npu erou P,, :  P),

8)

Pv.c.7L

Konryp  s r4Hronof i  roBepxHocra  (puc .  716)  coc ' ro rar  l l s
AByx rpeyroJrbnrrxoB (narrrartraaeM Ha rlrrJrrrHAp ,qBe [poBo-
JIoKI4). B stov cJlyr{ae TorIKa KOHTypa sa O6opor nepeMeula-
erca Ha xog P.. :  2P.

Blrntosbre nonepxnocru nonysuJtv rxr4porcoe pac[pocrpa-
HeHrre. 3ro rpe6nue cyAoBbre BHHTbI, Bo3AyrxHr,re Br4HTbr, ruHeKrr
r4 "t .  A. Branronrre noBepxHocrr.r,  Hape3anHbre Ha r(pe[e)Knbrx
AeraJl. f ix, noryqr.rru HaBBaHr,re pesr,6. Brartosrre [oBepxnoc-
rr - pear6bl - noJry.raror rr o6rcarrcofi (oru6aur,rewr), n arotr
cJryqae npHHsro ioropltr l ,  uro pesr,6a HaxarbrBaerca.

Ha pucyrirce 71a npe4ctaBJreH oAr,rH Br.rroK r{r{rrrrHApnqec-
Koft pegb6br. Bltrrosoe ABlr lreHr,re i lo\ofr.  ToqKu nporroBoAs-

8 0

FEsi

* O6paaonaHue stlEToeofi noBepxHocru Mo)r(Ho npeAcraBaTb
IlpoaoJloK],' TpeyroJl6Horo cerreHr.Is HaMaTr,tBaeM BUToK K BTTTKV
JII,IHAP.

I I  TAK:

Ha ur{-

9acru 1. l-eouerp n,recxfie ocHo B bl KoH crpy]lpoBafl un

ufero KOHTypa B 3TOM CJIyrIae MO)KHo [peACTaBfiTL' IdaK paB-

HoMepHoe cKonblKeHr{e BAOnb 06pa3yrcIqefi qrrJrI'IHApa' KorAa

caMa o6pasyrcqafl  paBHoMepHo Bpaulaercs BoKpyr ocr '  uI4-

nr{HApI4 rrecKue peor6rr HapeSarorcff H a III4 JIITHApI'IqecKH x crep-

x(Hsx (puc. 71r) unu B TIIIJII4HApI'IqecKI'IX orBepcruflx'

B tou cnyqae, KorAa xoA pesb6bl paBeu ruary HJII4 KorAa

pear,6a o6paSoBaHa oAHI'IM KoHTypoM' pe3boy Ha3blBaror oAno-

aaxoAHoit. Ecau xo4 pesb6bl P,. : 2P r rv ecrv pesb6a o6pa3o-

BaHa KaK 6u Anyrta KOHTypaMH [p?I coBMecrHoM I4x ABI{XCe-

LrvtLr, - \eyxaaxoTrtoi:. qucno saxoAoB peab6r'I rrpllusro 060-

3rralrarb 6yrnofi n. B o6ulervr cJlyqae P. : nP, rrpu oAuosaxoA-

Hofi pesb6e n : 1, [pI4 AByxoaxoAHofi n :  2 u r '  A'

Pegr6a HasrrBaercff npaaoil ,  KorAa npollsBoAslr lrar7 rcoH-

ryp Bpaqaercs rro qacoBofi crpeJrrce I4 fiepeMeulaercs BAoJIb

ocr{ B HanpaBlre:av:w or Ha6JlroAatena (uanpaBJIeHI4e A, puc'

77a, 6\.  Ecnlr rcontyp nepeMelr laercs B HaupaBJIeIrHI4 or Ha-

SrroAaters, Bpau{aficb nporuB rracoBofi crpenru' peob6a Ha-

3brBaercs Jlesott. .
flponaeo4aulr{e KoHTypbI peol6rr Moryr 6rrrr carvrrre pae-

JrHrrHbre, Ha pHcyHKe 71n npe4craBJreHbl nanoonee pacnpocT-

paHeHHr,Ie.

4.2.3. [pyrr{e sarcoHoMeprrbre noBepxuocrl!

Mrr nognarcoMr{Jl l lcb c SaKoHoMepHbIMI'r r loBepxHocrffMrr

Bpau{eHuff H BHHToBIIMI' I '  I ' IMeroulnmn uau6olruee pacnpoc-

TpaHeHI,re B TexHI4Ke.
B otaenr,nux cryqaffx lrcnoJIbSylorcg r 'r  6o;ree cJIo]rcHbIe

rroBepxHocrl, I .  f IpHMepbI TaKI' IX [OBepxHocrel l  [peAcraBleHr',r

r f  a  p t I c y H K a x  7 2 - 7 4 .

f lplr norroulu roBepxnocreft (puc. 72, 73) ocyqecrBnaer-

os nepexoA or orBepcrlrg A r oTBepcTr' Irc E, tarcue [oBepx-

rrocrl{ Bcrpeqalorcf l ,  HartpI4Mep' B KpaHax' nentl l lgx'  Etra

rioBepxHocrl4 noJlyqenbr [epeMeIr{eHI4eM fip.EMofi' ttuuuu, xor-

/(a ,qBe ror{Klr [pffMoft paBHoMepHo cKonbsgr IIo HaflpaBJlffro-

n{r.rM KoHTyparvr A r.r E. Cxopocrr4 Torrex r'I AJIHHII KoHTypoB

A u E cBflganbl coorHotueHrreM:

V .  L ,
f / ' - r " )
r E  D 6

rge Vo, V" - tuueir.Hble crcopocrrr roqeK npsMoit '  f lepeMe-

lrtrrrouluxc,E coorBercrBeHHo IIO KOHTypaM A ra E; LA, L6 -

/(rrHHl,r KOHTypOB A u E.

8 1
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VInu, gpyruMr{ cJroBaMz, Har{aB oAHoBpeMeHHoe ABH*(eHI'Ie
r,r3 IIoJrorKeHr.rR 0, tovxn upauori 00 4olxilru raH}Ice oAlto-
BpeMer{Ho, coBeptuuB o6opor, oauflTb lrcxoAHoe noJloxceHue.

Puc.72 Pnc.73

f lonepxnocrr (pr.rc. ?4) o6pasonaua AByMff roplzooHrarlb-

Ho r,r AByMff cppouta.rrxo [poeqlrpyrcql{Ml{ nJtocKocrffMrr c
nJIABHbIMH N EPCXOAAMI{, BL'IIIOJIHEHH6IMKI IIETbIPbMff IIIIJIIIHA.

pr4qecKrrMlr [oBepxHocr*Mr{, HMeIouIHMIT paAlryc R s nroctto-

crf lx, r lepneHAr{KynapHbrx ocn noBepxHocTt{.

8 2

d

Puc.74 r'TonorpaQrna - rp, topos - Mecro' MecrHocrt' + grapno - [uury'

gacru 1. l 'eouerpu,recxre ocHoBbl KoHcrPyxpoBaHun

f lonepxuocra  Mofy r  6 l r r r  nonyver rb l '  KaK orMeqaJrocb '

r {  nepeMeu{eHr ' IeM no o I IpeAeJIeHHoMy 3arcoHy He roJ IbKO

TIVIHVIU TIJII 'T KOHTYPA' EO IA 4PYTOft EOBCPXHOCTI'I '  HATIPU-

rtrep, coepH. Tarr ' Inr cl loco6oM MoxcHo f ioJlyrrr{Tb IIoBepx-

Hocrb  npy*cr lnb l  (nunroaof i  rop) '  f lpegcraBJ larb  r ronyqe-

EHe noBepxHocre f i  topa (p r lc .  69 '  70)  I {  B I4HToBoro  ropa

KaK peByJ lb rar  [epeMerqeHI4 f f  cd ]epb l  o r leHb y4o6Ho npu

nocrpoeul4r,I  aKcoHoMerpl{qecKl4x npoercqtl f t  9TI ' IX noBepx-

n o c r e f i .
f lonepxuoctl ' r '  noJlyrreHHbIe no o[peAeJIeHHbIM reoMerpl{-

qecKr,rM 3aKOHaM, OIII4CbIBaIOTCS B CHCTeMax KoopAr',IHar ypaB-

HeHI,IaM14. Tarcne troBepxHocrl l '  KaH [paBI' IJro' I ' IMeror cneqn-

AJIbHbIE HASBAH' Ig .

4.3. HESAKOHOMEPHbIE TIOBEPXHOCTII

f louepxuoctra 6eg ssno Bblpa)$euHoro reoMerpl ' Iqecrcoro

3aKOHa KaK [epeMeu{eHr4s npor{sBoAfiIr leir r l t lJ 'r4u (XOn'ry-

pa), TaK I, I  [rBMeHeHr{ff  B npoqecce f iepeMelr leuI ' I f f  caMoft JIH-

nuu (xourypa) ,  nasr rearorcg  HeBaKoHoMepHbIMrr  uJrv I  mo '

noepaQuvecrcu twu* .
flonepxnocrra tarcofi $opurt Mo)rcHo Bcrperl4Tb y caMoJIe-

ToB, aBToMo6uneil ,  rcopa6leir.  B etrax cJlyrraffx (popua no-

Bepxxocrl, I  eu6npaetca I{3 qeJloro pf iAa ycJroBrai i ,  nanpzuep'

ns ycnonnfi o6ecne'{eHug HaI'IMeHbIuero conporrrBJleHl4ff npI'I

rrepeABl4rrcenuI{, npor{Hocrrr,  paquoHanrnofi  KoMrIoHoBKrr Me-

xaHrrgMoB, rcorr{ropruoro tr 6esolacuoro paoMeu{eHlzf l  rreJlo-

ReKa, I{B ycnonrafi  TexHnrrecxofi  scteruru H T' A'

HeaarouoNrepHble  noBepxHocr l l  HeSaKoHoMepHbr  roJ IbKo

c reoMerprl.recxoft ror{Krr speHI' Is. I la pucynrce 75 npe4cran-

r reHa napaMerpuqecKaf l  noBepxHocrb  (noKa3b lBaer  BBaI {Mo-

(: u.f i  Bb . [apalrerpon) o[TI ' IMr' I3 HpoBaunoto 3 axtnraxl la AB Hra-
' feJrff  BHyrpeHHero cropaHl4s ae'roNro6l 'uls'  3ra nonepxHocrb

(3aro)KeHar  B  naMrr r r {  6optonoro  KoM[brcTepa (e lexrpou-

r r r l ro  6 lo rca  y lpaBJreHl { f l ) ,  u  onru* ra 'n ln r t f i  MoMeHT 3a}KH-

t ' : lHrrs onpeAeJlf lercff  I Io Hafpy3Ke r4 rracrore BpauleHI{ 'E KO-

{oHqaTofo  BaJ Ia .

8 3
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Puc.75

4.4. IIACTUIIHO SAKOHOMEPHbIE TIOBEPXHOCTI{

Kar upanuno, rloJlyrrrrrb BaroHoMepnbre rroBepxHocrlr ltpo-
ule, qeM HeoaKoHoMepnbre. f loerolry KoHcrpyxTop BcerAa crpe-
Mrrrcff K rrc[oJlbooBaHrrlo garcoHoMepHblx I4JIIa, no rpafinefi
Mepe, qacrurrno BaKoHoMepHbrx f loBepxHocreft.

f lpreueprr qacrr{rruo saKoHoMepHbrx rroBepxHocrefi  noxa-
saHbr Ha pr.rcyHKax 76a, 77a,

Puc.76

76a) uonyveHa [epeMeu{eHueM rrp"f i-
ocraerc.s [apaJrnenbnoft caua ce6e ra
f lBnsrou{efics 6asoft.  f lonepxnocrr

8 4

6)

floaepxnocrr (puc.
uoft, npr.r groM npsMas
nercoropofi rrJrocKocr?r,

Vron onepexeHrF 3axrraHlFl

gacrt 1. Ieomerplrecrre ocHoBbl KoHcrPyxpoaaHxR 8 5

6y4er vactutlHo SaKoHouepuoft, TaK KaK
repeMeuleHr.ra o6pasyroulefi . 9eptex rarcofi

craBJIeH na pucYnne 766.

HE IISBECTEH 3AKOH

rroBepxHocTu npeA-

o6paayoqan

Puc.77

flonepxnocrr (prac. 77a) aanretcff  noBepxHocrblo Bpaule-

nr.rs. Sarcon flepeMeuleHr{'fi o6pasyloqeft rassecreH' Heussecr-

ua {ropna o6paeyrou1eft,  noetorry noBepxHocrb orHeceHa K

qacrurrHo saKoHoMepHrrrv (veptenc puc. 776)'

4.5. 3A,4AHI,[E fIOBEPXHOCTI4 HA TTEPTEIICE

IrIs paccuorpeHrlrg rnsoopaxrenun uparuofi 14 IJIOCKOCTI'I MbI

ycraHoBt4Jrl4, qro paquoHaJIbHbIM r 'rao6paxenueM flBJl ' f lercf l

qacTHoe pacfloJloxceHl4e, KOrAa Ha OCHOBHbIX IIJIOCKOCTSX

npoexqttfi I{MeeM MaKcHMyM neo6xo4u*rux cBeAenr.Ifi 06 opu-

rr,rHaJre 14 ero pacnoJlo)rceHuu' KorAa rlonyqaeM I'I3o6pax(eHl4g

6es ucrcalcenua Qopvtu H paaMepoB.

Ouear,r4no, paulroHaJIbHrrrvI uao6paxceuueM noBepxHocrl l

rax'*e 6y4et taroe nso6panceur' Ie'  RorAa o6pasyuque' Ha-

rrpaBJlflrolqr{e vnIgt 6aea o6pasoBaHl{fl [oBepxHocrrr HaxoAET-

Cg B T{ACTHOM NOJIO'KEHI,IH.

4.4.1. llao6paacerure sarconoMeprrbrx nonepxuocrefi '

flonePxuocru Bparr{enufl

OAno ras paquoHaJIbHbIX pacnoJloxcenufi qI4JIrrHApa orHo-
(:r.rrerrbuo fl l  lr f l2 npeAcraBnexo Ha pl4cynne 78. Easa no-

uoDxnocrn - ocb Irr4JIrrHApa' a coorBercrBeHuo u ace o6pa-
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Syrorque sBJIflrOTC.fl rOprASOIr-
T a J r b H o  n p o e r l u p y r c u I H M 1 4
npgMbrMr{ .

Ha fI1 ocb cnpoeqrrpoBa-
Jracb B Toqxy. Kaxc4aa no o6-
pasyroq'Ix TaK]Ke cnpoeqnpo-
BaJIaCb B TOr{Ky Ha paccTos-
r . :a r4  R.  Tarcu l r  o6paeor " r ,
neo6paxeur {e  r l r4 r t4nApa Ha
II1 - orpyrrcHocrb c pa,qr{y-
conr R (pr.rc. 79a).

,{,ra nocrpoeHrrs r,rao6pa-
)rceHrrs sa fI2 Heo6xo4uMo yc-
JroBr4TbcE, Kaxrre o6paayroque
rrorcagbrBarb. I Ia ncero lrno-
)rcecrBa o6paoyroulr4x ABe npr4
npoeUlrpoBanvrr Ha fI2 uaxo4arcs s oco6ux ycJroBr{ffx. IIpo-
erdupyrcu{ue Jryr{r4 KaK 6rr crconrsar no Hr4M, onu rcpaftnue
r4Jrr4 KouTypHbre, ecJrra paccMarpr4Barr o6paayrculne orHocr{-
TeJ'rbHo 6aau (aeraa u nparaa). 3tu o6pasyroulrde H npnHflTo
norasbrBarl ua II2 (puc. 79a). Or ocraarsrrx o6paeyroulux
ncnoJrbsyeM ToJrbKo npoexr{r,rr4 Konerrur,rx rouer (puc. 296),

Puc.79

LIau, ucxogs lra BToporo cnoco6a noJryrregus r{r4JrrrHApr4-
qecrcoft noBepxgocrr4, MolrcHo cxagarb r{ TaK, r{To Ha fI1 no-
KaSaHbI COB[aAarOuIne npoeKqr4u nocJreAoBaTeJIbHbrX IIOJIO-
xceHufi o6paeyrorqeno KoHrypa, a Ha fI2 upoexqrlu KoHTyp-

8 6

z
I
I

x v

Puc.78

6
e)  A+

l d

a ) r)

gacrt 1. IeoMerp[qecxre ocxogH rorcrpy]rpoeaHrR 87 
.

nux o6paoyrcull4x H EpoeKIII{u Har{aJrbHoro H Koneqrroro rro-

"noxcenuf i  npor rsBoAf lu le ro  KoHTypa -  oxpy)xnocru '  f lo -

BepxHocrb Haruero qI{nI'IHApa - ropr{soHTaJlbHO npoequpyrc-

a\a$ ulrvr BeprtrKaJlbHatr.
flpu raao6pa x<eHLrvI orpyrrcnocrn' He HMeIouIefi eleueuton,

coB[aAarculux no HanpaBJIeHI4rO C KOOpAlIHarHbIMrr HanpaB-

JIeHlrgMI4, npI,IHSTO yKaSbrBaTb KoopAuHaTHbIe HanpaBJIeHHfl

TOHKTTMH TUTpHX-[yHKTLIpHbrMl4 JlllHlrffMllr. Eru lunun' npo-

BeAeHHbre IIo KoopAr4HarHbIM Ha[paBneHltf lM' HaSbIBaK)TCS

rIeHTpoBbrMLr) oHLt - KaK 6rr ycranennoe zao6parxenue 6asur-

ocu, cnpoequponarurefics B ToqKY.

C nanecenras npoexqrafi ocu !I uenTpoBblx ttuttuit I{ HaqH-

Haercs [ocrpoenlle rao6paxceull f l  qlrJII ' I rrApa. Moncno crca-

Barb H TaK: Kotrcrpyl,IpoBanue rpa(ruvecrcoft rvrogelr't qlInI4HA-

pa Har{I,IHaetca c rnso6pa)r(eHl4ff ero reoMerpr'rqecxofi 6asrr'

feoMerpu.recrcag 6aaa o6pasonanrag I loBepxgocrrr sBJIger-

cfl, KaK [paBI4JIo, v ilasoir KoucrpyrcTuruofi, t' e. 6asofi xoH-

crpyKqHLI, HJIrr KoHcrpyrcropcrcori, t. e. 6asofi, nst6upaeuoft

KoHcrpyKTopoM npu nocrpoeHnl ' t  zso6paxenlra.

Ha pucyxrce 79s AaH qepre)rd uI{JrnHApa rr HaHeceHbl coor-

BercrByloque paoMepbl. I{nlIaH4p Mo}tcHo saAarb rrpu [oMou{?I
r{eprerna, cocroqlqero r'rs o4uofi npoexqul4 sa Tl2 (puc' 79r)'

PexouctpynpyeM opl4rl4HaJI r lo qepre)rcy (prac' 79e)'  rcarc

Mbr oro AeJrarfi paHee, u o6patrarvr BHHMaHve tta [poeKIII4oH-

Hyro cBa3b BI,IAoB. f lonpo6yerr '  3aAaB rrpoexIIr ' trc Toqrcl{ Ha

noBepxHocrr'I qlrJrr{HApa sa fl2, onpeAeJIHTb BoBMo)KHoe rro-

Jro)KeHI,Ie ee [poeKIdI4Ia na fll. Sauerult, rrro npoerqvlvl Ha-

ruero IlHJrlrFApa Ha nro6yro AonoJIHr'ITeJIbHylo [Jlocxocrb' fiep-

[eHAr4KyJIspHyIo K fI1, ue 6ylyr ol'nllqarbcs or npoeKIII4I4

rrr{Jrr4nApa na fI2. flplr noctpoeHl'Iu npoexrlui qn'nuxApa Ha

AonoJrHl,rreJrbHblx nJlocxocrsx, rreprrenAuKytlspHblx x I I2'

oqeBr{AHO, HeO6XOAI4MO 6y4et nocrpor4Tb ABe npoeKr{I4l ' , I  OK-

pyxruoctef i  -  sJIJIIrncbI, a upoexUnlr KoHTypHux o6paeyrc-

ulzx naftgeM, npoBo,qg KacareJlbHble K eJrJrLI[CaM.

flo4po6no paeo6pan nso6paxtenr're qI'IJlIltHApa' paccMorpllM

l.rao6pantenus Apyrux SaKoHoMepHbIx noBepxnoctefi  npaule-

uras. Ha trao6pa)f ieHusx HaHeceHbI coorBercrByloul[e yrJro-

Bbre r{ nranefinrre paaMepbl. Pucynxu: 80a, 6 - uao6parxe-

H r { e  K o u y c a ;  8 1 a ,  6  -  c Q e p r t ; 8 2 a , 6  -  t o p a .  O 6 p a t u r v r

BHr4MaHI4e, I ITO Ha pncynKe 80a rcouyc saAaH [oJlHocrblo

sF,rcorofi H yFJIoM rrpu BepIuI4He. B srou cfiyqae Apyu4e pa3-

Mepbr AoJlrrtnrr 6rrtl o6o3Ha'reHbl KaK crlpaBor{trbre.
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'Pa3rrePH Ant cnpaBox

Puc.8O Puc.81

V scex noBepxHocrefi  BpauleHl' ls '  KpoMe c$eprr '  reoMer-

putrecrcas KoHcrpyKTrrBHas 6a3a - ocb Bpalqenlls (oceaaa

clrwruetpna). V c(repu 6aeofi  ssrsercff rorrxa - qeutp c(pe-

prr (roueunas crrMMerprar). f lonepxHocrb ropa I4Meer ABe

6asrr, ocr BpaIqeHI' Is n oxpyxcHoctr, (pr 'rc. 826, A3O), t tuo-

rxecrBo qenrpoB BpaIqaeMbIX oKpylnHocrefi  (AI0) '

l lso6pantenrre Bcex noBepxHocrei i  npaqenus HarrI4Haercf l

c nso6parxe:ar4tr vx 6as, u 4anee ueo6pax(arorcff KoHTypHbIe

SJIEMCHTbI .

Bunronrre noBepxHocru. f lpoexqurt Br4taToBoft '  t tur luu,

noJryqeHrrble Ha IIUnr{HApe [pr4 paBHoMepHoM nocTy[aTeJlb-

HOM r1 BpaIqaTeJIr,HOM ABll,KeHrrI{ Tor{Kr{ MO)+CHO nOcTpo-

I4Tr,, BHafl AI4aMerp 14 xoA elautosoli rvrrupr' Ec.rrra ocr qr'r-

JrHHApa - ropI4sOHTaJIbHO npoequpyrcqafl  npffMaff '  To npo-

eKrrr{s szntonoll  i lvrtr lv na f l l  -  orpyx(Eoctr '  ,{aa nocr-

poeHrrr{ npoexql{u sa fI2 cneAyer paoAeJrr 'rrb Ha oAuHaKo-

BOE I { I 'CJ IO PABHL, IX  
qACTCf i  OKPY}KHOCTb'  f fBJ I f f IOUI }FCf l  TO:

plraonTaJrr,Hofi  upoexqnefi  euHtosofi  rvtrt l f l ,  u ee xog' Tor-

Aa, HaqaB BTIHTOBOe ABr'IX(eHr{e IIo qr ' , IJI l IHApy I43 HaI' IBbIC-

stefi ulu :r^auttttarleit rotrKl4' HerpyAno flocrporrrb uao6pa-

)KeHr4e TOrreK gnHrogoi Jrvr:frvtvt na fI1. coe4raurar 9T1I TOII-

Kr,r [JIaBHoli  xplrnofi  ,  noJtytI I l tM Spoxtalr 'nyrc [poeKqI{K)

snlrtoeofi  rvtHrtvr, Koropag .f lBrffercf l  cunycor' I4ofi '  qro cJIe-

Ayer I4s cuoco6a ee uocrpoeHtls.

I lpra nocrpoeHl4l4 npoercqufi  eunrosofi  noBepxHocrl ' I '  B

Tex cJryr{asx, KOrAa npousBoAslqnfi  rcouryp o6pa30BaH or-

peSKaMI4 IlpgMbrx, cTpoST BI',IHTOBbIe Jrtrllvl'j TOrreK nepece-

8 9tlacrr 1. leouerp rlecxtle oGHoBbl xoHcrpyl'lpoB aHxtr

qeHl4g f lp f lMr ' I x  KOHTypa u  npoBOAsT COOTBeTCTByIOUI I4e  Ka-

C A T E J I b H b I E .

Tarcurvr o6paaorvt, c ogxofi  cropoHbr' r lso6pantenr're Br{H-

TOBr,rx noBepxHocTeft 4Oaolruo cJIOIKHO' c 4pyrofi  cTopo-

Hbr, AJLS SaAaHr4g Ha qepre' l(e'  EaEpr'IMep' u' I4JrI4HApr4qec-

rcoft pearbur, coBepruen"o 
""t  

neo6xo4r'ruoctr 'r  e uao6paxe-

""" """y"oup,. 
[ , ta roro rrro6bl Hapesarb peor6y' Aocra-

TOrrHo sHarb pasMepbl ee npotpzaa' rcarofi-nu6yAb AI4aMerp

r,t  xoA (ruar). Tax xarc pear6lr craHAaprnsoBaubl H r{Melor

ycJroBHOe o6osHa.reHrae, eTO eule 6o.nee yf lpoulaeT UX saAa-

HI IC HA I IEPTE)KE'

Hanp l ruep,  sanr4cb <M20D (prac '  71n)  roBop l { r  o  roM'

uro  pes l6a  (MeTpuqecKaf lD,  HapeSaHa Ea q ITJ I?r I IApe '  a  ee

npo(frr.r lr  u luar coo6qen B coorBercrByrorqeM cral{Aapre

Ha MeTpI4qecKI,Ie pesr6rr, HoMI,IHaJIbHrrf i  Ar,rarvretp peal6u

2 0  u u ,

6)

'ParmeP AnR cnPaBoK

Puc.82

rr:ro6paxteur'Ie) net neo6xoAurvrocrr'r '
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* 3.ruqnru.recxuft, r. e. uuerorqnit B CeqeEI{II njlocKocTt',K) IIOpMaJIb

goft ocll gJrJrrtnc.

Puc.83

PaccuorpenHble Bbllue noBepxnocrlr (puc' T2-74) saAanbr

paSMepaMlr Ha gTI',IX lKe pr',IcyHKax'

3axoxouepubre noBep;Hocrr4' Koropbre Moryr 6rrrr eaga-

Hbr B KOOpArrHaTHl,rx cl{cTeMax ypaBHeHr'rfiMlr' oqeBprAHO' MO-

ryr 6srtr, SaAaHbr ror{Ho r'r Ha qeprence' B SToM cJryllae qep-

TelK Mox(er coAeprrcarb He roJIbKo ueo6paxenue rroBepxnoc-

Tr{, HO H TeKCTOByTo qacrb'

Ha pr,rcynre 84 AaH llepretx gJlJrr{[Tr{ilecrcoro* qraaun4pa

(nlacr:uHn). Ha pr'rcyn*" 84t ilpeAcraBJreu rrepre)rc tpu6iru-

rreuunft, Ha pI4cyHKe 846 - to'rnrrft'

Karcofi xce cuoco6 3aAaHI4ff EoBepxHocrr{ gJurr'IrtTullecrcoro

TIHJII4HApa 6onee upe4flotrrlrreJlen? Br'r6op cnoco6a Saqarvls'

I IoJIHOCTbIO OnpeAengeTcg BOSMolrcHocTflMrr TexHOJrOrl ' tH lr3-

roToBJreHHfl. Ecnra TexHOJIOTy npl{.qeTcfl EbICiII',tTbIBaTb IoJIO-

)KeHze roqerc npo{rnna, ro xeo6xogr{Mo saAar{ue rroBep-xu-o-c-

TH, KaK rroKaSaHO Ha pI{cyHKe 84a' Eclu eJrJrHrlTlrqecKr{l l

ur4JrrIHAp 6yget l to.roraBJlr{Barbcfi '  Ha[pI{Mep' na ey6o4ol-

6ex{1ron cTarrKe pesqoM, I{MeIOUII{M pe)Icylqylo KpoMKy B BI4Ae

o"pv*"o"t" (puc' 84n) v onrvflc 6yAet no;ryrreH B peByJIb-

rui" o""ou""t 1o6*tt*") npra aa4anuoM orrtocr{TeJrbHoM ABLI-

)KeHHr,I peaqa 14 aaroroBrcrt' TorAa qepre)r< Motrcer 6rrrr 4au e

BrIAe, npeAcraBJrenuoM Ha pracynxe 846'

B lanrneirlueM c paBBI'ITI4eM TexlroJrorfir4 HBroroBJIeHilff c

uplrMeHelrtreM CTaTTKOB c nporpaMMHbIM y[paBJrerlr4eM 14 I{OM-

flbrorepoB BosMo)tcHo SaAaHtre noBepxEoereir ypaanenusMr4'

Tor.ua Boo6ule orrraAaer neo6xogr'rrvrocrb B rrepenoce nn$op-

Maqlrlt Ha rreprex('

A
A

9 1
{acrr 1. I'eouerpruecrx. ocHoBtl KoHtrpVsP

6)a)

T

4.5.2. Vlao6paficenue qacrrrqrro sarconoMepHbrx

norePxrrocteri

geptencra qacrl4r{Ho SaxoHoMepHbrx noBepxuocrefi HaMI4

6rr.nn yxce paccMorpeHu (puc' 766' 776\' Herpygxo ealte-

't't4Tb, rrro uoBepxHocrl{ Ha erl4x rreprexcax SaAaHbI [pr46nu-

; K E H H O .

4.5.3. llao6paxenue HesanorroMepnbrx floBepxnocrefi

} I a r r e g a x o H o M e p l t b l x I l o B e p x H o c T f l x ' K a K u p a B z J l o ' H e T

lpat l r l ruecrcu npocrbrx nuguh'  I t  oTH [oBepxuocr l r  Herbgg

Puc.84
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TOITHO OnUCarb ypaBHeHr{8Mr4. HepeAKo raKlre noBepxHocrr4
cHaqaJla noJryrraroT Ha' MaKeTax c HcnoJIbSoBaHI4eM nJlac-
TI{I IHbIX .MATEPI4AJIOB, A YXCC NOTOM NO MAKETY BbIIOJIHfl IOT-
c.E trepTe*cu.

,{na r,rao6parr(eHprff HeBaKoHoMepHbrx rroBepxnocrefi ucnoJrb-
oyrorcs Jrvrruvr ypoBHs nL, fI2, fI3*. Etr,r JrvIr^vllz s Karcofi-to
creneHrr rpaQluvecru fipocrble - nJIocKHe r{ He HcKa)rcalorcff
Ha cooTBeTcTByroulrrx llJrocKocTffx, nAe I,Ix I,l Mox(Ho SaAaTb
pasMepaMr,r.

Ha pucyHrce 85, 4la roro trro6br He sarpoMo)ftAarb r{ep-

Te)K, noKasaxa ro;rr,Ro qacrb JrI4HHft yponna. f lpu sa4anr,rn
noBepxHocrvl nvrlJvtg.Mu ypoBHg, ecJII{ roBopr,rrb crporo, no-
Jryqaercff He qeprexc noBepxHocrl{, a qeprerrc rcapKaca** no-
BepxHocrr4. flpu arou, rreM qarqe B3ffTbr JtLTIluu yponna noo6-
ule u B Mecrax nar,t6onrurefi Kpr{Br,rgnbl oco6euuo, TeM Tor{-
Hee Ha qeprex(e 6y4er eagana rroBepxuocrb.

ICaxuu o6paaoM uoJly-
qalor raKue noeepxnoctr,r?
Eca l r  norepxHocrb  Aocra-
T O q H O  6 O l r u r a a ,  T o  n o
I t O H C T p y K T I T B H b T M  V r J r r 4
TexHoJIorrrqecxr{M coo6pa-
)rceHr{sM rax pas6ranarcT Ha
oTAeJrbHble oTceKrr vr AJrfi.
Ka]lCAoIo oTceKa IroBepxHo-
cTu ?rsroTasrr,realor ceoft
[rraMn. Cau rurarvrn ugro-
T A B J I I ' I B A E T C f f  ,  E A N P H M E P ,

(rpesofi , nepeMerrlarculefi ca
no Jrr,rHr{aM ypoBlrfi I{ BbI-
6uparcu1efi (Jlrrlunrrftr Ma-
T e p r { a n  g a r o t o s K u .  B o s -
MOIKHO r,rSrOTOBJIeHr4e rrrraMna rr HenocpeAcTBeHHo no MaKe-
Ty, rlocJreAHr,rfi s etoril cJlyr{ae l4cnoJrbgyercg KaK Konup, ne-
peMerrdaroqr.rfi @peay no JInHHflM ypoeHs. Bu6opxa Marepna-

Jra fipor{cxoAr/rT KaK 6rr no crpoRaM.
B nocne4uee BpeMfl AJIff uororoBJleHr{fl luraMnoB I{cnoJrb-

gyrorcff eaerrpo{rusr4qecxue r{ eJIeKTpoxI{MI{r{ecKI{e eu4u o6-
pa6or I tu .

* B cy4ocrpoervrra erur Jlr{B}rrfr noJlyqvJrr{ cne4rraJrbl{ble Haaaaurrfi:
Barepnrrnr,rn (h), ruuaxroyru (f) u 6aroxcu Qo).

** Kaprcac - fitp. carcasse - cKeJrer, ocroB.

9 2
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4.5. TIOBEPXHOCTb I{ TOIIKA

.[,ng roro .rto6rr BBffTb roilry Ha noBepxHocrrt, Bo Bcex

cryqasx ucnoJlbsylorca rpa@tluecKl{ npocTble rv'lv|u [oBepx-

nocrlr (orcpy*cHocrl{, npffMble, fitlocrcrre luuuvt).

Boarrreu roilxy A cHapyrxra cQepbl Ha paccrosHrau 10 tvlv

(pr.rc. 86). Bennulrxy paccrofiHlrs 10 r"ru BvrAuM Ha fI2- l4a

ycJloBr.rfl, qTI4 Ha BI{Ae CnepeArr HarypaJlbHag BeJII{tII',IHa OT-

peexa A1, crpol{M ero npoeKllrrrc i la f I1. Morxuo cxaoarb I ' I

r a r :  T o q x a  A  s a s r a  n o  { r p o n -
ranrnofi nJrocKocrrl, npoxo4arqefi
qepes UeHTp c@epbl.

Perur . ru  oOparHyIo  saAar lY '

Onpe4elnm paccrogHl,Ie to.rxra B

Ao noBepxHocrn c@eprr, P?IcYHoK
86. B erov cJryr{ae Mo}fiHo npeA-

craBI4Tb, Haflpl,rMep, .rro roqra B

Jrexcprr B coorBercrnyroqet? rep-

rurca;rlxoft nJlocxocrl4 r{ alfl on-
peAeJreHHg paccTogHI{s HcnoJIbSo-
BaTb TaK)rce Beprr,IKaJlbHyro [JIoc-

rcocrr 7.
Herpygno npeAcraBurb I,I pac-

noJro)r(egl4e rorrrl4 B u r HaKJroH-

nofi nnocxocrn, Tax)xe rrpoxo,qa-
rqefi vepee IIeHTp c$epbl B etou
cJr) {ae AJrfl onpeAeJIeHI,Iff paccTo-

ffHr{s roqxl4 B Ao nosepxHocru
c(pepu notpe6yetca AonoJIHl4Tenbnas HaKJroHHas flJlocrcocrb'

rrepneuAr,rKyJlspna.fl fI2. 3a4auy no onpeAeJIeHHIo paccro.sHus

OT TOI{KI4 B gO NOACPXHOCTII MO'ITHO PEIUHTb I4 HE IIPOEKIII'OH-

slru cnoco6oM, onpeAeJII,IB HarypaJlbxylo BeJIrrqLrHy orpearca

BO (O - ueHrp c@epu) I4 Bblarrff r.I3 Hero paAl{yc c(pepu'

Paccuorpennrru cnoco6oM perualorca SaAaqH c KoHycoM,

TopoM ?r ApyrI{MH noBepxHocTsMl4 BpaIqeHHff.

4.6. IOBEPXHOCTb Irt IIPflMAfl

Sagavu Ha orHocHTeJIbHoe noJro) f ieHHe noBepxHocr l l  r {

rrparrofi perualorcfl anaJrorl4rrHo BaAarraM Ha npgMylo r,t [JIoc-

frocrb. Tax, ecln noBepxHocrb ttJru flpffMafl [poeqr'Ipyrcqfle'

9 3
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TO OTBeT rra OAHOiT rrJrocKocTr4 [poeKrlPru cooTBeTcTBeHHO rO-
ToB. Ha[puMep (pr4c. 87), rovrur nepeceqeaufl  EenocpeAcrBen-
Ho BHATTM na fll, HerpyAHo ualirr,r fix [poercrlrlvr u Ha Bvr1e
cBepxy, BocnonbSoBaBlultcb lrugwg.Mu cBa8I4.

Ecau nonepxHocrb r{ upaMas He [poeuupyroul]re, To Bo3-
Mox(Ho perxeHr{e c ncnoJrr,BoBarltreM nulruf i .  rroBepxnocrrl ,
HMeroIIdI4X npOeKIIUU, CoBna.qarcUllre c [poerqrrflMr,r npatroii
vrJrLr c upr{MeueHr4eM BcnoMorarearnofi  ntrocrocrl4, Kaxyro
Jrvrnvrro 6parr na uoBepxHocrr,r - onpeAeJrsercs npocroroft
nocrpoeurrs npoeKur{pr Jryrrvrvr na coce4neri [Jrocxocrr{.

Tar, gna Haxox(AeHr,rg rorreK nepeceqeHua npaltof i  a co
c{repofi  (puc. 88) ucnoJrbsoBano ro oqeBrzAnoe o6ctosrelr-
crBo, Erro ecJru npffMas nepeceKaer c@epy, To ona o6ssaHa
nepeceqb orpyxrHocrb c{reprr, rauercuqeft Ar4aMerp A, Herpy4-
HO SaMeTHTb, nor{eMy HepaquoHaJlbHo t{cloJrb3oBaHl{e oKpyrtc-
Hocrr,r c AI{aMerpoM B, B sroru cJryr{ae Ha Br{Ae cnepeAr,r nplr-
IuJIocb 6rr crporart gJIJII4rIc.

PNc.87 Puc.88

B c;ryvae, [peAcraBJreHHoM Ha pucyurce 89, racnonreona-
Ha oxpyrrHocrrr c ArraMerpoM A. To.rKr,r flepecerreur,rfl [epBo-
Har{aJrbno HaxoAsrcff xa fI7. Br,r4rmocrr roqex nepecerreuufl
Jrerrco onpeAeJlf lerc.E c vc[oJlbgoBaHr,reM nprrHffToro cnocoba
peKoHcrpyKrluv u [poexr{r{oHHoft cssslr BrrAoB.

flpr.r peurenvrvr Ba1a.u (pr.rc. 88, 89) 4na nor4crca tutrwi,t
noBepxHocrr4 [epeceKalou{r{xca c npffMofi rrcnoJlbgoBaHbl Bcno-
MOraTeJrbHbre IIpoeqtrpyrculr4e nJrocKocTr4.

9 4
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-  Puc .89  Puc.9O

flpn perueavtv- sa1aqu (puc. 90) I4cnoJIbsoBaHrre Bcno-

MorareJlbHofi nlocxoctrz qacrnoro [oJloxceurrff He paIII{oHaJIb-

Ho r{B-Ba Heo6xoAr4Mocrrl crpoHTb enJrvIfie nar'r rnuep6ony. l[-ua
Toro qro6br nafiru rpaollqecKlt npocrble rv]jF.vtv - oopaaylo-
qne, [epeceKaroulriecs c upar"rofi, BcnoMorarenbHyro nJlocKocrb

Heo6xoAlzMo npoBecTlr qepes npflMyro 14 BeplrHHy KoHyca.

,[ ,as naxoxAerua o6pasyroqux, no KoropbrM BcnoMora-

TeJIbHas nJlocKocTb paccer{eT KoHyc, npeABapuTeJlrxo nafi4eu

TOlrKr,r flepecerreHl,Ig 1, 2 ncnouorareJlbHol:I nJlocKocru c [JIoc-

KOCTbTO OCHOBaHT4g KOHyCa A - A, TOarKrr 3, 4 rzcxourrx

o6paeyroulnx Ha BI,IAe cBepxy 14 Tot{Krr flepeceqeHvs M u N.

4.8. fIOBEPXHOCTb I{ TIJIOCKOCTb

Saga.ru Ha noBepxnocrb t4 [Jlocrcocrb pelualorcfl npocro'

ecJrr{ [oBepxHocTb ztrrr nJlocKocrb npoequpytou{ue.

Tax, xa pucyHrce 91 npoeqnpyrcqefi  sBJrf lercf l  noBepx-

HOCTb qr{Jrr.rHApa. JIr{Hurc nepeceqeHl,ls BIrAI{M Ha fI1, ocra-

ercf l  ToJrbKo f locrporlTb ee npoeKqr{Io Ha I]2. 3nas, r{To B

9 5
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HarrreM cJryr{ae qr,rJruHAp ceqeTca rrJrocKocTbro o6ulero noro-
)r(eHr,rff IIo SJrJluncy, nocTpor4M elo IIo colpff)IdeHHbrM Ar.IaMeT-
paM (pr.rc. 48), xoroprrur,r 6y4yt 6onrruas h v'anrafl ocLt.

Pnc .91 Pnc.92

Eo.nuuas ocb aJrJrr{nca - ero npsMaff uar,r6onrurero yrc-
JroHa nJrocKocru ABC x fI1, a MaJras - f ipsMaff ypoBnfl
f I1. Ec-ulr AB - rrpffMan ypoBHff f I1, ro HerpyAno Ha Bvr1e
cBepxy rrairrkr f ipoeKr{r{u ocefi  enrv[ca: 6orr,ruoit  -  12,
nanoii  -  34.

O6parzre BHHMaHT{e, vro 4eftcr:nr4TeJrbubre ocr{ aJrJrznca
(r npocrpancrBe) He coBflaAaror c ocf lMrr eJrJr[r[ca - npoeK-
uuu ua 112.

.{na nprzarinK}r roqerc, ne)Kalqilx Ha nJlocxocrr4, Bocflotlb-
ByeMcff BTopbrM crroco6ou (o4na rovrca Ha nJlocxoc"tLr v ycro-
Br4e napaJrJreJrbrrocrrr npavofi, nencauleft Ha nJrocKocrn), Crpo-
rrM Ha fI2 to'tt<u 3, 4, xaxo4t4M rIeHTp anJrrrflca u crpor.rM
TorrKy 1. Ha npsMoft, npoxoAflrqefi vepee rIeHTp onrnrufica u
Tor{Ky 1, uaxo4r,trt  Ha JII4HHH cnasu tovxy 2.

Ananoruqnrru cnoco6oM Mo)KHo nafiTr4 sa fI2 r,r  rorIKr,I
BtrAIrMOCTrr, T. e. TOr{KH, rAe KpHBa.g rIepeceqeHr4fl  I InocKo-
cTId Lr qr{JIl4HApa MeHfieT BUAHMOCTb.

flpr.r penreulz-la Ba[,aw (puc. 92) nJrocKocrb ABC c4e-uana
flpoeqvpyrcu1efi  ua AorroJrxr,rrenrnofi  nlocrcocrlr,  rAe noKa-

'wl
,:l

I

1
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Hacrr 1. feomerprrecxre ocHoBbt KoHcrpylpoBaHtrf,

3aH HeUOCpeACTBeHHO r,I  ArraMerp oxpyrrcHocrH, no rcoropofr

nJrocKocrb ceqer coepy. Haxorrc4enve nvIli,r4u llepecetreHl4s -

Dro perreHr4e saAaql{, paccMorpeHnofi paree (puc. 47). [rta
[poBepKlr peureHHfl MorKHo BocIIoJlbSoBaTbcfl  [psMbIMrI ypoB-

Hfl,  KOTOpbre 6y4yr Ha coorBercrByrcIqnx nlocrcocrax 6olr-

IIIT,IMI{ OCfl MI4 SJIJII4NCOB.

To.rxra (BI4Ar{Mocru> Ha l I2 HaIlAeHbr r, Is ycJloBIrf l ,  rrro

BCe roqKrr coepbr B fiepeAHefi ee llacrr,r BI{AI4MbI.
Paccrrorpr.ru peueHl,re KoMnJreKcHofi. sagauu. I{uaun4pn-

qecKas noBepxHocr l  (p r . rc .  93)  npouuobrBaerc f i  Tpex fpaH-
uofi  npr.rsmorl.  Sagaua cocrol, IT I, Ig rpex BgallMocBsoaHHbIX

BaAaq Ha rrepeceqeHHe f lJrocKocrl l  c qI, IJItruAprrqecKolZ noBepx-
rrocTbro. ,A ,^t 0 .  / 8

UnnlrnAp r,r nJrocKocru HaxoAffTcs B qacrHoM noJroxce-
HI,IPI, IITO O6NET'IAET PCIIIEHI,IE 3AAAqI4. HA NI.T4C CIIEPEAH HE-

nocpeAcrBeHHo noKaSaHa Jru:i , l ,1l fr  r lepecer{eHvg. To.rrcu 1-10
Ha Br{Ae cBepxy xali4ervr npr4 rroMolqu rvtrvtfr, cssau fll-fl2.
I{a eu4e cJreBa [poeKql4r4 erl{x roqeK HaxoAffTcs Ha lrurrlaflx

9 7
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cBssr.r fI1-fI3, uy6r,rnr,r roqerc RBMepeHbr or 6asosofi Qpos-
raarnori nJrocKocrr/r.  Hanplrrvrep, Torrra 3 pacnonoxcena ne-
peg 6aeonofi nJrocrocrbrc, pasMep 16 rvrrvr,

Ha eu4e cJIeBa gtrJllrnc Mon(Ho nocrpor4Tb no ocgM vrlrr rro
ToqKaM, rracrr4 eJTJII{ucos o6uqHo crpogr no ror{KaM. Hanpu-
Mep, nocTpor,rvr cny.raftnyro Tor{Ky A (au4 cnepeAa). Ha nu4e
cBepxy roarKy A Hafigeu npv noMorqu luttuir cBsgr4r, a Ha
Br{Ae cJreBa - onpeAeJr?rB ee rny6rany ornoclrrerrbuo 6asu,
pasMep 10 r"ru.

4.9. IIEPECEIIEHIITE TIOBEPXHOCTETI

flo ananorul4 c rrJrocKocrgMlr Mox{Ho cra3arb. trro ecJII4
oAHa [oBepxHocrb npoequpyrcqafl uJrlr Mo]rcer 6rrrr npoequ-
pyrorqefi ,  orBer Ha oAsoft nJrocKocrrr npoexquit ylrce roroB
fi,'rr{ ero Jrerrco Mo)Krro noJrytrr.rrb. .I{aaee, Hcrronr,gya rpa(xr-
qecKrr npocTbre lrulIvrvt,  HaxoAr4M npoeKrlun nlrHlrrn [epe-
ceqenr.rs na 4pyroft unr{ Apyrux [JrocKocrrx,

Hanprauep, ocb rlr,rJrr4nApa
(puc. 94) - roprrooHrarrbHa,f l
npff Maa, oqeBr4AHo rIr4JIr lHAp
65rger npoeqilpyrcqrrM na fI7.
Ha II7 Br{Ar,rM HenocpeAcrBeH-
HO JrrrHrrro nepecetreHr4ff, ocra-
ercff BocnoJrbgoBarbcg rpatPlr-
I{ECKI{ rIPOCTbIMI{ JIVIIIVIfl'|"IVT HA

f ioBepxHocrn c{reprr r{ nocr-
polrTb npoeKrlr{rc nuHI{H ne-
pecet reHn.s  Ha Br4Ae cBepxy .
Sr rau  xce  cnoco6ou c rpor rM
npoeKr{I4ro Irvtljvru nepeceqeHI4fl
Ea Br.rAe cflepeArlr, MoncHo eoc-
noJrbSoBaTbcs H ApyrHM cno-
co6oM: nMes npoeKqull TorreK
na fI1, f I?, nocrponrb npoerc-
r.tr{rr lrx sa fI2,

Heo6xo4zrvro orMerlrtrb, qro npr{ ucnotlbsoBaHr.ru rpaSn-
rrecrr{ npocrbrx luuuit, B HaLueM cryqae oKpy}KHocrefi, nce-
rga 6epyrca re Jrr4HHI4, Koropble lrMelor Ia rpa{ruvecKl4 rrpo-
crbre flpoeKrlr{u: npflMafl JrvrlJus - oKpy}fiHocTb, a He I{c-
noJIbSyIoTcs rrvrllvru, r{Melou{I4e npoeKql4u: flpsMag ilvlllug, -

9NJI I ' INC.

Pnc.94
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B cnyvae, KorAa Hrr oAHa I 'rB [oBepxuocreft ne aBJrf lercf l

npoequpyrculefi , r"roxcrro JrI{HlIIo npecerreur'Iff flocrpot4Tb no

TOqKaM, KOTOpbIe, B CBOIO Oqepe,qb' HaxoAflTCfi KaK TOrrKlI

nepecetreHas coorBercrByloulux truut ' t i r  [oBepxHocreir '  [ , ta

noncxa nepecerarculuxcs. r.u:r.ufr, noBepxHocreft N'rorxno soc-

NOJIbSOBATbcg BCNOMOTATCJIbHbIMH

rJrocxocraMu (Pr.rc' 95), Tourcu I '
2 ,3 naxoguM 6eB KaKux-nu6o 4o-
noJrHI4TeJrbHbIx nocrpoenufi. Cny-
.rafinrre rotrrn 4, 5 nait(eM, pac-

cMoTpeB J' 'lVIId Ha KoHycax' I4Me-

rcu lue  I IaCTI , I I IHO COB[aAa lou lne

npoeKIIuI4 sa fI2, Ans rrol4crca Ko-

TOpbIx  BOCnOJIbSyeMcs Bcr roMora-

renrnofi  nJrocrcocrblo A-A' Ec-tt l l

nOBepXHOCTIIT nepeCeKaloTcg' AOJI-
?tCHbI fiepeceKarbcff r',I oKpyrrcHocrl4

noBepxnocreft,  lerxarqrae B nJloc-

Kocru  A-A,  f lepnouar {aJrbno Ha-

xoAffTcs npoercqull  TorreK sa l I1

r.r .[aJlee ua fI2.
B pgAe gaAall  An.f l  [orrcKa nepeceralorqvxcfl .  rrr4vuv vc-

noJ IbgoBaJI I rcb  BcnoMorareJ IbHbIe  r rnocKocr l r .  f lpu  e to rv r

cMbrcJI paccyxcAeHnfi cno4nncfl  K cneAyloudeMy: ecJII4 Ka-

Kr,re-To rv+vlkr (npaIrrr,re, xpunrte), rrpI ' IHaAJle]rcau{ue pa3-

Jrr{ i IHbrM reoMerp}rqecrcuru $urypaM' Jle)+car n o4noft uloc-

KOCTI4, TO Ha l lpoeKllr ' r f lx eTfix Jrvl l lLl lr  BI{AI4M HerIOCpeA-

oTBeHHO rrpoeKldr,I l l r  TOr{eK I4X Uepeceqenu'a' Ecln KaKrIe-TO

KplrBbre AByx noBepxHocrefi  Jler{car na ognofi  noBepxHocru'

HanplrMep Ha noBepxuoctn c$epll '  tr  f lepecexalorcf l '  To 0TI' I

TO.{KI4 [epeceqeHlra 6y4yr roqKaMll lTrlr l lata [epeceqeul4g

noeepxnocterT .
llpex4e vervr nepefttl'I K paccMorpenl{Io saAaq' peruaeMblx

cnoco6orrr, KorAa rro?IcK [epeceKaloq?lxcg ttt'tttuft HAer c rlc-

rroJrbBoBaHHeM BcnoMorarelbnbIX c$ep' paccltorpl lM' KaKile

troBepxHocrlt I{ B KaKOM CJryr{ae ceKyrcff coepofi no rpa$nuec-

rrlr flpocroft rrvIHwt. fpaQuvecrra irpocras ilvrtrutr ua cQlepe -

c/\rrHcTBeHHas nJrocKas 3aMKHyTaff JIr ' IHI{g - oHpyxcHocTb'

Bce npe4craBrleHHble roBepxHocru (prac. 96) cexytca c{te-

1r<ri i  paguyca R no oKpyt(Hocrl4 AI ' IaMerpoM d.. [r ta npocrorbl

r l)eAcraBJIeHna nafigerv 9Tr{ oKpy}rcHocrr{ orAeJ'Ibuo ua tpury-

y rc  r r  c$epe.

9 9

A

Plrc. 95
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Idurzn4p cerrercs c{repoft no oxpy)rcHocrvr, ecrv qenrp c(pe-
pFI pacnoJro)rceu Ha 6aae - ocu qrrrrnHApa (puc. 96a). Mrann-
uanrnrrfi AaaMerp benyrqefi c{repu paBeH ArdaMerpy rIr{Jrr{HA-
pa, B oroM cJryrrae c{repa roJrbKo Kocuercfl r{r4JruHApa. Konyc
Taxlrce cerrerca cQepofi no oKpylnHocrr,r, ecJrr{ rIeHTp c@epu na
ocl l  KoHyca (pnc. 966). Ouerr.rguo, MrrnrrMaJrbHrre c$epu -

ero c@eprr roJrbKo Racarculuecs noBepxHocrrr KoHyca. Cdrepa
cerrercs coBepureHHo npor4aBoJrbHo pacrroJroxcenuoft c@epoft
BcelAa no orcpytt(Hocru (puc. 96n). B crryr{ae topa (prlc. 96r)
qeuTp c@ep 4o-uxeH Jre)Karb na npauoft a. V, narcoHeq, B
cJryr{ae npor{BBoJrbHofi nonepxuocrr,r Bpaulenr,ra, qexrp c{rep

Aorrrxen Jrelrcarb Ha ocr{ rroBepxHocrra (puc, 96a).

Puc.96

O6rqee [paBr4Jro [pr,rMeHrdMocrra cnoco6a: noBepxHocr?r

AonlrcHbr cerrbcff cOepaMH rro oxpyncHocraM, nprr groM rrJroc-
Kocrr{ oxpy)rdHocrefi 4o.urxxrr 6rrrr upoequpyrculr,rMr4.

4 - 4

{acru 1. Ieomerprtuecrt,te ocHoBbl KoHcrpyxPoBaHxf, 1 0 1

P a c c t r o r p u M  s a A a q y
(pnc. 97). I{enrP cq}ep' uc-

noJrbsyeMblx AJIf l  l rorrcKa

[epecercaro uI wxc s truttuitr,

,tloJrtrceH Jletr(arb Ha nepe-

c e q e H u l r  o c e f i  r c o x Y c o s ,

TOJTbKO B eToM cJlyqae oA-

HOBpeMeHHO yAOBJIeTBOpfl-

eTcg ycJIoBI{e pacnoJloxce-

Hr{s I IeHTpa Ha ocH KoHy-

c a .  H e t p y g H o  s a M e r l { T b

c([reprr Mar(cI4MaJIbHoro rl

Mr4Hfl MaJIbHOTO paAI4yCOB.

O6patnv BHI4MaHI{e Ha

cJreAyIouIHe Ban*rue o6-

C T O g T C J I b C T B A .

f lepeoe:  B  nPr , IBeAeH-

Hbrx rrprrMepax MbI I'ICKa-

trr{ Jrr,rHuro EepeceqeHnI4
n o B e p x H o c t e f i ,  n  4 e i l c -
TBt4TerbHocrI4 txe oqeub qacro ee crpolrrb He Hy'KHo' Tax,

Ha pI,IcyHKe 92 Irueelr qacrb Kor{crpyrcqtrn' r4e c@epa cpesa-

Ha nJrocKoctrro. , [na r loJryrreHr4a cpeaanHofi c{repu Aocra-

T o t { H o S H a T b p a c c T o s H l I e ' H a K o T o p o M p a c n o J l o ) I c e H a n J l o c -
Kocrb or I IeHTpa c$epbl, u yroJl cpe3a. f lplr nsrotoBteHr't l {

KOHCTpyKIlIlts 6yAer ycraHoBJreHa B c[eIdI'IaJIb]IOe npncnoco6-

JreHrre, u <turl:uui'r.> Marepl{aJI yAaJIsr' Ha[pl'IMep' cQpese-

pyIor,

, { ra  nonyueHl , I f l  Koucrpyx i luu  (puc .  94)  Aocraror rno

npocBepJlr{Tb B Coepe qnrllHAputrecKoe orBepcTl4e Ha paccro-

sHr4rr s oT qeHTpa coepbl noA yrnoM I n BcraBlrrb IIT4JII4HAp'

Tarrau r+ce o6paaor"t MolrcHo noJrytll4Tb KoHcrpyKrII'Irc' npeA-

cTaBJreIIHyK) Ha pr,IcyHKe 97, nocnolsSoBaBUILICb COOTBeTCTBy-

oulr. IMrr pasMepaMtl.  Bo scex [epeqllcJleHHblx cJryqasx Jru-

HI4 Io [epece l {eHl ,gHeBbI r IepquBaIoTToqEo 'aJ IeKaJIbHbIeKpI4-
Bbre saMeHffIOT,qyraMr'I  orpyxnocrefi .

Bmopoe: ecJII4 [peAcraBJIeHHbIe KoHcrpyKrlHI4 noJlyqarb

JrrrrbeM, To AJIE nyq[rero SanoJIHeHI'Ia tpopn'rrr pacnJIaBJIeH-

| l r , I M M a T e p H a J I o M J I I 4 H I 4 K ) f i e p e c e l { e H H f S a M e H ' I I o T n J I a B H b I M

rrepexoAoM. Haupuuep, K lrvrt:lwt EepecerreHlla craBffT Hop-

MaJrbHo nJrocrcocrb r'r e stofi nJlocxocrr4 paArrycoM R ctpoxt

lrepexoA rc JIrrHIrflM nepeceqeHufl noBepxEoctefi c naurefi nnoc-

Pnc.97
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Kocrbro  (puc ,  98a,  6 ) .  f locxo .ubxy  B oroM cJryqae
flepecerleHrd.g Her, oHa noKaobrBaercfl ycJIoBHo tonxofi
ef i .  A o paAuycax nJraBHoro nepexo.qa coo6ulaercff,
Mep, ganncrrc <HeynaaaHHble paAr{ycbr 4., .6 r"ru>,

JtvrltLtu

TIAHU.

Eanpu -

6)

Puc.98

A nce )rce rrnorAa rpe6yerca nocrpoeHr4e lrrz'ruir Eepecelre-
Hr{f l ,  Hanpr{Mep, B paccMoTpeHrrblx KoHcTpyKIIt Igx, KoIAa oHr,r
rrSroTaBJrr4BaroTca v3 JII4cToBoro MaTepr{aJra n coor{paroTcfl ,
HanprlMep, npr4 f loMoulr{ cBaprlr.  H.uu, 4pyruMlr cJroBaMH,
KorAa crposrcs paoBeprrr{ noBepxHocrefi .

4.10. PASBEPTKII NOBEPXHOCTEfr

f lo4 paeneprrof i  noBepxHocrl4 Ha nJrocrcocrb nouvMaercff
coBMerrleHrre Bcex roareK noBepxHocrri  c nJrocxocrbro 6eg pac-
TglICeHHfl, C]tCaTT{g, paSpbrBoB t4JrI4 CKJIaAOK.

Pasneprrraalorca Ha nJlocKoc?b re noBepxHocru, Ha Ko-
Topbrx MolKHo o6Hapy)rcr4Tb grreMeHTapHbre nJrocKrde nnoqaA-
]r' .r4., r.IJrkr, Apyrr,rMrr ctroBaMr.r, noBepxHocTb 6yAer pasBepTbr-

r-
I
I
I
I
I
I

9acrr 1. feomerpnvecxre ocHoBbl KoHcrpyxPoBaHtre 103

narouqeftca, ecnl4 ABe 6ecrcone'*ro dtuaxue o6paayrculue npa-

Mbre rloBepxHocrl,I uepecexarorcfi tllla napaJlJreJrburr*. Eclr'l

rra noBepxnocrr{ Her rrpsMblx o6paeyrcrqux' To raKaff noBep-

xHocrb He pasBepTbrBaeTcfl Ha rrJlocKocrb.

I4a onpe4eleHl,Ia paSBeprblBaeMblx noBepxuocrefi BbITeKa-

er f i  MeroA paaBeprox. f loeepxuoctb saMeHsercs MHororpaH-

nofi noeepxnocrr,Io, coctoauleft I{3 nJIocKIlx rpeyroJlbHllKoB

I/Urr4 qeTbrpexyro JrbH rtKon (rpaner:,nfi , napannelo rpanrvroa )'

. I [ng ' rono . r ro6r r  nocrpo l t rb  rpey foJ IbHI4K '  Aocraror {Ho

sHarb  pasMepb l  e ro  c ropoH (puc .  99a) .  , [ , la  uoc tpoeHl ' I f l
qerbrpexynoJrbHuKa, SHagr{ff  ToJrbKo pa3MepoB ero cTopoH'

KaK npaBI4JIO, HeAOCTaTOT{HO. HeKOTOpbIe I',I3 CIIOCO6OB saAa-

nrafi uerupexyroJlbHl4KoB Ha rrepre)rce trpeAcraBneHbr Ha pI4-

cyHKe 996. Jlto6oft I,I3 qerblpexyroJlbHl'IKoB MoxtHo IlpeAcra-

BHTb H KaK ABa TpeyroJlbHl',lKa.

Pxc.99

Ha nparcrrarce ne 6ygyt crporrrb paoBeprKy o6uvnoro (npa-

Moro, Kpyroaoro) IIraJII,rHApa HJrII Kouyca rpaOI4qecKI{Mu Me-
TO.[aMI',I.

,[la noctpoeHl4s pasBeprKrr IIITJIHHApa BbrqvcJrffT AJIr'IHy

oKpyrr(Hocrr{ I{ flocrpoflT npflMoyroJlbHr{K co croponaru H u

pD (puc.  100).  Als nocrpoeuvf l  paaBeprKr{  Kouyca -  Kpy-

poBoro ceKTopa, ofipe.qensr ero pa.4uyc H qenTpanbnrrfi yro;r

rp** (pr.rc. 101).

* Bo.nee r;ry6oxo Bo[poc o pa3Beprr'rBaeMocrr'I nonepxnocreft pac-

cMarpr{Baercs n *.(n{rQepexqua;rluofi reoMerplu}'

** Vro.r Ha plrcygRe 101 saAau B paArraEax' BeJrltqrrHa yrJra B

n D l 8 0 '  D . ^ ^ ^
n p a A y c - - - - r 6 u - = 9  .-  

, ro" f"n,"o:  fo t* ,  H:  40 MM, Bblrr r , tcJrrr  r t r  R = 41,24,9:8?,s ' .

a)
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Puc. 1(X)

Puc. 101

flocrpourvr paoBeprxy gJrJrunruqecKoro KoHyca r4 r1rrJrnHApa
(puc. 102, 103). 9nnnnrlz'tecxuit KoHyc .fiBrr.fierca paoBeprbr-
BaeMofi noBepxHocTbro, TaK KaK Bce ero o6pasyroulr{e flepece-
Karorcff B oAHoft Torrre. O4naro, xors noBepxHocrb r4 paoBep-
TbrBaeMa.fi, ucrroJrbSy.fl rpaor4rrecKr4e MeToAbr, Mo]IcHo [ocrpo-
r{Tb roJrbKo [pr46Jrr4r*(eHHyro pasBepTHy. floBepxHocrb KoHyca
BaMeHrrM TpeyroJrbul,rMrr orcercaMr{ [Jrocxocreri 1S2, 2S3, 3S4
t4 T. A. Tar xax noBepxHocrb r{Meer rrJrocxocrb cr4MMerpr4r{
A-A, 4aa coxparqexlra rpa$uvecrcofi pa6oru crpoffT ToJrbKo
paaBeprKy [oJroBrrHbr [oBepxHocrr.r.  f locrpolrM TpeyroJrbxrrK
1S2, raorvrepraB cropouy \2 na I72, 15 - ua fI2. Benuvr.rny 52
onpe.qeJrrrM, [oBepHyB 3Ty [paMyro BoKpyr ropr4SoHTaJrbHo [po-
eqr,rpyroulefi ocu, [poxoAaulefi vepee rouxy S 4o rpponranuro-
ro noJIox(eHI,Ig (nrr,r [cnoJrbgyeM MeroA ilpffMoyloJrbHolo rpe-
yronrHuxa). f lparvraa 52 uoc;re noBopora norasaHa qa BuAe
crepeAr,r. flo rpev cropoHaM crpor.rrcs rpeyrorrburrr 1S2, ,(a-
Jree, o[peAeJrr4B BeJrrrquny 3S, [pr4crpar4BaeM K HeMy rpey-

frD

{acru 1. [eomerp4vecxre ocroBbl KoHcrPyxpoBaH]rt 105

roJrbHIiK 2S3 n t.4'  OvenuAHo' rreM TovHee tpe6yercx uocr-

por4Tb paoBeprxy, TeM Ha 6orburee r{ucJlo nJrocrl4x rpeyroJlb-

HT4KOB neo6xo4znro 3aMeHsTb noBepxHOCTb, flplt nocTpoeHl{I4

paBBeprKI,I (pnc. 102) BBI4.qy cJro)r(Hocrla He yr{I'ITblBaercfl pa3-

JILIIIHAff KPI'IBI,I3HA XOTTTA'TECTOfi NOBCPXHOCTI{.

Pnc. 1O2

f lpu uoctpoeHHr. I  pasBeprKz gJInHnrr l r t recxoto I I I IJ IHHApa

(puc. 103) AJIff onpeAeJleHrrrfl paccroffHrls Me,rcAy napaJIJIeJIb-

HbrMr{-o6paeyrorqr, rMl ' I  nocrpoeHa npoerql{a xa f I7,  a paaMe-

pr,r o6pasyroulnx BI,IATTM HenocpeAcrBesno na fI2'

Puc.103
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B 4amrou cJryr{ae Mbr rarc}+(e I,IMeeM AeJIo c noBepxHocrbro
nepeuenuofi  Kpr4Br{gHbr. C.negonareabHo, TorrHocrb [ocrpoe-
HIr.a pagBeprKu BaBr{ct4T He roJrbro Boo6ule or paoMepoB or-
pesnoB 12,23  H T .  A : ,  Ho 14  or  o rHocr r reJrbnof t  Beruqr . rHbr
orr{x orpesrcoB. Ha pr4cyurce 103 qervr bonrrue Kpr.rBr,raHa rro-
BepxHocrlr, TeM 6oJree yoxr4e 6epyrca napaJrJreJrorpaMMbr.

flocrpoenne 4aHnofi pagBeprxr{ He BcerAa Jrerro ycBar.rBa-
erc.a. B groM cnyqae ueo6xo4rauo o6parr,rrb BHI,rMaHr{e Ha
qepTe)Kl,r olf l r ,ruTr,rqecK r{ x q}rJrHHApoB, I IpeAcTaBJIeHHbIX Ha
pracyHxe 104.

Puc. 1O4

PaaueprsrnaeMbre noBepxHocrr,I ,  KaK npaBnJro, pagBeprbr-
Barorcff npu6ararxeHno. O.{eBr,rAHo, Mo)KHo noJryrrrrrb rrpu-
6ruxeuHylo pagBeprrcy r{ HepasBeprbrBaeMofi f ioBepxHocru.
Hanpraruep, c@epr4rrecxyrc noBepxHocrr (cQepy) MoncHo npr{-
6nuxenno BaMeHr4Tb pagBeprblBaeMblMtt noBepxHocrffMrr, co-
cToguIHMI4 l,I3 nJrOCKr,rX, KOHr4qeCKr4X, I{I{JII'IHApI{qeCKI4X OT-
ce lcoB.

Ha pr,rc. 105 uorcaaan oAr{H AB BaprraxToB aaMeHbr c{repr,r-
qecnofi  noBepxHocrn. I louepxnocm c$epu aaMexeHa rrrecrbro
orceKaMn rconr,r.recrcofi noBepxHocru Tarcoro xe paguyca. flo-
BepxHocrb ropa MolrcHo npu6auxeHuo oaMeHrrrb orcexaM?r
qr{rrrrHAprrarecrcofi  noBepxuocru (puc. 106).

9acrr 1. Ieometprtecxre ocHoBbl KoHcrPyrpoEaHxs
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5. U3OBPA}ICEHIIE IPOCTPAHCTBEHHOtrI OOPMbI

f lo4 npoctpancrseHnoft rfoprvrof i  6y4ervr r loHuMarb rpex-
MepHbre npocrpaHcrBenHble Qropmu, [peAcraBJlsrcrque co6ofi

aaurcHyrufi o6seu MareprraJla, orpaHnrreHHrrft naocrcocrsMl,t,
noBepxHocrfl:lt/ru prilu oAHoBpeMeHHo* TeM I4 ApyrI,IM.

5.1. MHOTOTPAHHI4KII

MnororpauHrarc 6y4er paccMarpl{Barbcs HaMH KaK peaJlb-

Haff npocrpaHcrBeHHaff clropua, orpaHurrenuafl orcexaMr,I rre-
pecexaroulnxcs nrocrcocrefi .
Orcerca n.nocxocrefi HagbIBa-
IOTCfl rpaHflMLI, a I{X rpaHlr-

qLI unra Jrurlvrr4 nepecerreuua

rpanefi  -  pe6panru. Pe6pa
uepeceKaloTcJr B TorrKax, Ha-
SbrBaeMbrx Beprur{HaMr.r.

M u e r o r p a u u l t r c  -  9 T o
o 6 r e 4 r . r n e n u e  a a l r x n y r o f i
MHororpaHHoft nonepxxocrr,t
i l  ee BHyrpenuefi  o6nacru.

Kaxun o6paeou pa I I I {o -

HaJrr 'Ho r.rso6pasr,rrr MHoIo-
r p a H H H K  H a  n n o c K o c T f l x
npoercqnf i  ,  uJ r I { ,  ApyFt rMI , I
cJroBaMH, KaK Aarb [oJIHyIo
14 oAHoouavuyrc  zn{ ropMa-
r lu ro  o  @opue r4  paoMepax
MHOTOTpaHHUKa npl4 MI4HI,I-
M y M e  H s o 6 p a n c e H n f i ?  T a r c
K a K  n o B e p x H o c T b  M H o r o -

* Hanpulrep,_ ecJru parree
crBerrxa.f {toptua - c@epa,
TeJro - [rap.

^

\
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npsMbIMH (pe6paun), c l tso6paxceHueM Koropblx Mbl sHaxo-

Mbr, Mo)rcHo npeArroJroxl4Tb, t{To pallr{onaJlbHrru 6yget tartoe
pacn oJro)iceHl,Ie MHororpaHnr4ra oTHocI{Te JI b t to uloc rcocreri

paccMaTpr,rBaJracb aocTpar(Trraa
gAecs 6y4er paccMarpl tBarrcs

npocrpaH-
peanhHoe

gacru 1. I 'eomerpnlecxre ocHoBbl KogcrpyupoBaHrt 109 
.

npoenqnfi ,  qplr Koropolr aau6o.nruree qncJro ero rpanefi  r ' t

pe6ep saftrrer r{acrnoe IroJIorKeHHe.
Ha pr,rcynrce 107 Ha BI{Aax cnepe,qi l u  cBepxy  noKasaH

zMHOrOrpaHHr{K -  I IupaMVAa'

flpone4ute pexoHcrpyKqI{to oPI4-

nvHaJra r-r o6parr.rre BHI,IMaHLIe

Ha npoeKul4oHHyIO CBff3b BIIAOB'

flpocre4ure nocrpoeHl,Ie BHAoB

rro crpeJlxarr A ra B. O6Patute

BHI{MAHI'IC, HA KAKI'IX AONOJIHI{.

TeJrLrrbrx [JIocKocrsx (nepnen4lt-

KyrrflpHblx t< fI2 uttu rc II1) nPo-

ule crpotlTb lrao6palrteuue [upa-

Mr4AbI. Bcnovnrate oupeAeJreHl4e

Brd,[t4Mocrl,r - au}umo nxo, vffLo

6nuwe rc ua6nto0amenp.
Ecnr,r xonctpylIpoBaHrre 3a-

KOHOMepHbIx n qacTI4r{HO SaKO-

HOMepHbIX noBepxHocrefi Ha'rI4-

HaJrocb c zeo6panceHl4a ux reo-

Merpuqecrvx 6as 14 rrpl ir  oroM
n o B e p x H o c T b  p a c r r o J r a t a J r a c b

tax, vro6rr 6aaa ganulvraJla qa-

crHoe f loJroxceHrre, To AJIf l  no-

crpoeHlrfl lroo6pancenu.ff nr{paMI,IAbI
parr 6aey.

3a 6asy MoxtHo nprrHsrb oAHy I'I3 BepIuI{H uupanrrlr4rr (tov-

rcy), ogno ua pe6ep (upauyro) HrII ' r  oAHy ua rpaneft (uloc-

xocrr).  Tar, 4na yra3aHufl BEIcorbI [ I4paMI{Abr (puc. 107)

aa KoncrpyKTopcrcylo 6aay n KoopAI4lIarHoM HanpaBJIeHuvI z

flprrHffTa nJrocrcocrb ocuoBaur{a *. 
Aas yKa3aHHs pasMepoB B

KOOpAI4HaTHEIX HaflpaBteHuflx x, a, vlcfloJrLsoBaHblx B Kaqe-

crBe KoHcrpyltropcrrrx 6as, npawraa - pe6po ocHoBaulr's H

npaftHue roqnrr eroro pe6pa **.

flpu ueo6palrceuul,I qerblpexyrolrnofi [IapaMIrAbI (pr'rc. 1 08)

3a KoncrpyKropcrcylo 6aay a KoopAI'IHarHoM HanpaBJlerrfill 7'

Tar l rce  np l4Hgra  l l J locxocrb  ocuoBanr ' Ia .  B  xoop4 l lxarHoM

* 3a 6aoy, Kax npaBl[no, [prrguMaerc's reoMerplrqecrr'tft g;rel.enr

Bbrcurero fiopsAra. B narueu cJlyqae npl{H'aro cql'rrarb' qro SaAana roq-

Ka orxocnreJrrrro rrJrocxocrl{, a He nao6opot.
** 34ecr yrre 6asu ;rerxo o6napyrr(lrgalorca I{3 caMoro nocrpoerrus

OprrrurraJra no paSMepaM.

J

*L
sl
I

Pnc. 1O8

HaM Hy)rcHo 6y4er urt6-



1 1 0 I,I HXEH EPHAR TPAOI,I KA

HanpaBJreur,rpr V B KatrecrBe 6asrr ucnorbsoBaHo pe6po ocxo-
BaHI,tff, a B EanpaBnrerwkt .r - Toqxa etoro pe6pa.

Ha pucynrcax I07, 108 nupamuAbr BaAaHbr rroJrHocrbro t4
oAHoaHar{Ho. V6eAurrca B groM MorrcHo, Boc[oJrb3oBaBrur{cb
cJreAyrou{r{M npocrbrM npaBr,rJroM. Ecnlr npocrpaucrBenHyro

Oopr"ry Molrcuo o.quoanar{Ho nocrporrrb, c5oHcrpyupoBarb rro

.qaHHbIM Ha qepTexce paSMepaM, To ee, c rorrKn SpeHHfl noJrHo-
Tbr reoMerpr.r.recrcofi ltrdropuaqur{, Mo)nno r{ HBtoroBr4Ts. V[nu,

Apyfr,rMr,r cJroBaMH, Br,rqepquBaa upocrpaHcrBeHHylo $opr"ry,
neo6xoguuo MbrcJreuuo EpocJreArrrb upouecc ee r,raroroBJreHrr.E.

Hanpramep, LrB.roroBJreHHe nrrpaMLrAu (puc. 108) rrroxuo
fipeAcraB?rrb cneAyroulum o6pasorvr. Bosl,r{ervr Jrrrcr Marepna-
Jra roJru{r4Hofi 35 urvr, panxofi Bbrcore nr{paMr,rAbr, tr Ha r.ufi1'
nefi  nnocxocrr.r paaMerr.rM ocHoBaur4e, paoMepr':  6, 19; 22;
30, 25, ua aepxuefi  nJrocxocrr4 orMeruM [oJro]r(eHr,re Beprufi-
Hbr, pasMeprr: 16, 14. Vganun <nutstuuir> Marepr4an, uony-
r{I{M nllocrcocru 6orcorrrx rpauefi.

,{na yga-nenrrff MareprraJra oaroroBxy, olreBrrAHo, uyxcHo 6y-

Aer KaK-To ycraHoBr{Tb r4Jrrr Aaxce npnAercs sarcpenlrrb. flonep-
xHocru, r<oropl,re 6y4yr onpeAeJrsrb [oJro*ceur{e BaroroBrcr,r B
npordecce o6pa6orxu, HaabrBarorcfl TexHoJronutrecxr.rMfi'? 6asauLr.

flpn noHcrpyrrpoBaHur4 ?rMeeM AeJro c reoMerprrqecriwMv!,
KoHcrpyrcTrrBHbrMlr Hnr'r KoHcrpyKTopcKIrMn 6asawu, [ptr IrB-
TOTOBJIEHHI{  -  C  TCXHOJIOTUqECKI , IMI I .

fluparwaga vilLr Kana$-Hu6y4r Apyraff npocrpancrBeHHafl
( loprua Mox(er I ,raroraBJII, IBarbcE TeM rrJrv ApyrrrM cnoco6ou.
3ro o6crosreJrbcrBo Moxcer onpeAeJrf lTb rroJroxcerrve npocrpaH-
cr:nennoii $oprvru ornocr,rreJrbHo nJrocrcocrra npoexqr{fr, npu ee
ueo6parxexua r,r nu6op 6aa npu HaneceHnrl paaMepoB.

floscnrarr gro Ha nprrMepe. Heo6xo4umo Aarb trepre)ft rra-
xnonuofi upucMbr, y rcoropofi 6onosrre rpantr - napaJrJleJlor-
paMMbr. Ha pucyuxe 109a npr,rervra uoo6paxceHa rax, r{To qac-

THOe nOJIOX(eHI{e SaHrtMarOT pe6pa, IJTOCKOCTL{ OCnOSaFIAfi  U
oAHa 6oKoBas rpaHb. I{ro s gToM cJlyr{ae flpl1Hflro KoHcrpyR-
TopoM ca 6aalt, JIcHo ng qeprexca. Orueruru roJrbxo cJreAyro-
rr{ee: An.fi Toro .{ro6rr HaHecr?I paaMepbr BepxHero ocHoBanl,rfl,
ucnoJrbSoBaHa Bc[oMofaTeJl],Hafl  6aaa - uepruuna 2.

Ty xe caMyro [pr{BMy Mo}rcHo r.rao6paolrrr rar, KaK norca-
BaHo Ha pHcyHKe 1096.  B  aroM cJ ' ryqae aa  6aey  AJrs  Bcex
KoopAuHarHbrx HanpaBJreuufi  npranara nepurrEna 1.

*  Texno.nonax rp .  techne -  r rc (yccrBo,  peMecJro ,  MacrepcrBo +-

logos - Jrr{eEle.

9acru 1. feotterpntecxue ocroBbl KoHcrpyt'lPoBaHHn 1 1 1

Cpannrate qepretxl,I plrcyHxa 109, nocnonLsoBaBrurrcb pI{-

cyHKoM 110, u oupeAeJILITe, rro KaKoMy t lepre]fty f ipoule l I

eKoHoMl4qHee HSroToBI4Tb npr43My.
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HerpyAso aaMerr,rrb, rrro no qepre)f iy pr,IcyHKa 1096 (1106)

MOrrdHo r,rSroToBr4Tr, [pr43My 6onee npoctrru cnoco6onr. Saro-
ToBKa - 6pycox, rcpyr. Paerrerr4B Ha roplre [oJroxcenr,re 6o-
KoBbrx rpaneft,  Br4A cBepxy, MolKHo [oJryrruTb 6pycorc nyx-
Horo HaM npo@una. ,{a-rree, cpeoaeM coorBercrByrouqnv o6-
pasoM 6pycorc roA yrtloM (p, Br4A crepeArl;

Orwrerr,ru, rrro [onarLle orgocrrreJrbHoe, npoule AJIS npu-
nsrofi HaMI4 TexHoJlorr4r,r r,r3roroBJleHl,rff.

B cnyvae paccMorpenHblx MHororpanH?IKoB HaM nplaluJlocb

AJrs HaHeceHu.fi paoMepon err6upatb coorBercrnyroulrae 6aerr.
O4uarco qacrb MHororpaHHHKoB Moxcer r{Merb KoHcrpyKTnB-
xlre 6aau, uc[oJrbgyeMbre npu ux nocrpoexraz. Konctpyrc-
Tr,rBHbIe 6aau NrHororpanH I,rKoB aHaJIorI4rrHbI reoMerpl4rrecrcI,IM
6aaaM uonepxHocreft,

Ha pucyHre 111 Aauu qeprex(tt  npaBI{JIbHbIx [recrl , Irpan-
Hbrx npugM BaroroBKI,I uaxu4uofi raitxn. Ha vepter+te roHKH-
MII IIITPITX.NYHKTI4PHbIMH JII4HHflMI4 NOKASAHbI KOHCTPYKTIIB.

ngre 6aarr uprr3M, ffBnfiroull4eca reoMerpaqecxuMtr 6aaaMu enu-

caHHoro B [pr43Mbr I{u.I I I{HApa, nCuOnbSyeMOrO npu [ocTpoe-
HnH rrepre)Ka rrpr{BMbr. Ilpaeu;rrnaff ruecrr4rpagHafl [pr{3Ma
saAaercfi Ha qeprerr(e, KaK [paBnJro, ArraMerpoM B[rlcaHHoro
I IL IJ INHAPA.

Pnc. 111

Cau qr,rnuu4p ne ueo6paxtaercff,
B l , t rc f f .  Eror  pasnep Haab lBaerc f l
KJIIOTI } .

w SHar" ALIaMeTpa He cTa-

T a K X C e  p a S M e p o M  < n o A

gacru 1. l-eouerpr,recrlle ocHoB bl KoHcrpyll poBaH nt 1 1 3

f lpoc tpanc tBexHaf l  $oprv ra  (puc .  112)  HMeer  npo{ rn l r '

Hyro nJlocrcocrb crrMMetpur'r,  f lpoexq'ux erorf nJlocKocrl{ Ha

Bvrp\ax cnepeAI4 ra cnePxY o6o-

BHaqaIorc f f  tonrco f i  r r r rP I {x  -

nyHKTr , IPHo i l t  t ruuue i r .  f lnoc-

KOCT6 CI4MMerpI4rr I',rcfloJlbSyer-

C . g  B  K A I { E C T B E  K O H C T P Y K T I 4 B -

nof i  6agr r  nPr4  I Ioc rPQeuvt 'u

uoo6paxeufis. u f iPvr HaHece-

HI,ITI paaMepon. SalretraM' t ITo

B b I I E J I g T b  B  K A i { E C T B E  K O H C T '

pyxrnaHof i  6aort  QPontaJIbHYIo

[ J r o c K o c r b  c I , I M M e T p L l u  H e T

cMblcJra,  oHa He f lBJrf feTCf l  KOH-

crpyKTnBHOfi  6asofr . ,  Tarc KaK

I Ipu  r l ocTpoeHI4 r r  f i pocTpaH-

crBeHHoft  $oPrvrrr  Ygo6uo zc-

nonbs0Barb I,IMeIOUII4eCA opou-

TaJIbHbIe rpaHlr  nJIOCKOCTT4.

rpyAHo saMeTrrTb r IoBepxHocTH

c{reprt, qr4JII,IHApa, Topa, KoHyca.

O6patuu  BHr{MaHrre '  r {To  Ha
qepTer+ce [oKaSaHbI  TOJTbKO CO-

B I I a A a l o u I I { e  r e o M e T p H r { e c K 1 4 e

6asrr nonepxnoctefi ,  f lBJlf lrou{u-

ecs KoHcrpyrcruexofi  6aeotl  nPo-

c r p a H c r B e n n o f t  $ o P u r r .  f e o -

Merpr4qecrcae. 6asa ropa, He co-

BfiaAaloulaff c KoHcTPYKTI4BHofi

6asofi  npoctpaHcrBeHHolf $oPurt '
H e  n o K a B b I B a e r c f f .  f I P o c t P a u -

c r B e H r r y r c  { r o p l r Y  ( P u c .  1 1 3 ) '

MO)fiHO npeAcTaBI4Tb KaK noBep-

xrrocrb, I4Melou{yrc cnoxcHyro o6-

I)aayloqyrc. f lpoc.ne4are no qep-

l ' e lKy  BoSMOntHocTb oAHOSHaqHO-

5.2. ̂ PVrII,IE TTPOCTPAHCTBEHHbTE OoPMbr

f lpoctpaxctBeHHafl {roprua' noryqeHuas roJIL'Ko [pI4

ronr ,  f ioBepxnocre i i ,  npeAcraBJ lexa  ua  pucyHxe 113 '

Puc. LlZ

no -
He-

a /6

Puc. 113
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ro usroroBJreHr4ff rrpocrpaHcrBexHofi $opnu no AaHHbrM pag-
MepaM.

Hau6onurree pacnpocrpaueHrre HMeror npocrpaHcrBeHHbre
tpopurr, noJryqexHbre c r4cnoJlbooBaHileM KaK [JlocKocreri, rart
14  noBepxHocre f t .  Koncrpyxr lu .a  9Tr4x  npocrpaHcrBeHHbrx
rDopu, KaK npaBrrJro, TaKoBa, rrro Hx MoncHo r,rso6paolrrr rax,
.rro 6o.nrurl{HcrBo npocrefiunrx reoMerpuqecKLrx gJIeMeHToB
(nparvrrrx, unocrocrefi ,  noBepxsocrefi)  oraarrBaercff B lracr-
HOM NOJIO}ICCHI,II{.

f lpocrpaucrBeHHas r loprra, nonyrreHHas c HcnoJrbaoBaHr4-
eM nnocxocrek u [oBepxHocreri ,  noxaeaua Ha pr.rcyHrce 114.
O6patf irvr BH.r,rMaHne, qro y [pocrpancrnenxofi  Qoplru nce
pe6pa, rpaHz 14 rlr.rin4HApr{r{ecrcas noBepxHocrr r,raobparxearr
B qacrHoM [oJroxceHur4. Ha pr.rcyxrce 1146 paoMep rro Koop-
Ar{HarHoMy Ha[paBJreHr4ro y coo6rqeH fipu noMorrl?r ycJroBHo-
ro o6oana.reHrrff  Arrr4Hbr yroJrxa (,  1000).

Hetpy4no noJ Iy r r I {TL ,  [pocTpaHcrBe l rgb le  { ropur r ,  roc-
norr,BoBaBrrrrrcb f loBepxHocr.aMr,r (puc. 72-74, 76, 77). Eo-
Jree Toro, Mo)r(Ho cKaSaTb, rrTo Ha eTI4x plrcyHKax y)fie AaHbr
r{epre)Kr{ npocrpaHcrBeHHbrx $oprtr. B ator,r cnyqae 6asrr cra-
HOBffTCfl ylr(e He reoMeTpr4r{ecKrrMrr, a KoHcTpyKTHBHbrMl,t.

Puc. lL4

gacru 1. leomerprrecxt,te ocxoBbl KoHcrpyxPoBaHrtt 1 1 5

C ncnorrtaonaHl{eM fioBepxuocrerr

14 [Jlocxocrefi nolyveua npocrpau-

crBeHnaff {ropma (puc' 115) - rlrJrb-

oa c naaaMrr. Ecnra Panee PaccMar-
pr4BaJII,Icb reoMerpl4rrecrcue 6assr no-

repxnoctefi Ia rcoHcrpyKTrasur,re 6agrr

npocrpaHcrBeuHblx dtopu' To 3Aecr,

ecTb cMbIcJI nOKaSaTb KOHCTpyKTI',IB-

sste 6agrt - [nocxocrl4 cI{MMerpI{Ir

OTJIEJIbHbIX KOHCTPYKTI{BHbIX gJIE-

MeHToB - na3oB. flpra nououll4 9TI4x

6aa nasr,r opueuTl4pylorcff  oruocu-

TeJrbHo KoncrpyKTnnnoii  6acrt qu-

Jrr4HApoB. Ha pucYxre 115 vcroeno

[oKaSaHbI ABa BapHaHTa HaHeceHHff

paaMepoB rrrl4pnHbl na3oB. Ha ul4e

cnepeAu yKasaHo' rrro naSoB 8' Ecltl

naSbl BbIIoJIHSIOTCS 3a oAvH npo-

xog @Peeoft,  TotAa HaHeceHHe Pa3-
uepa 6y4et Apyroe (orl' eu4 cnepxy)'

HO CAeJ raTb ,  <pa3pe3aB) )  npo -

crpaHcrBexnyro r [oPrvrY.  Tax,

Ala roro .rto6rr noKasarb Konrr-
qecKoe oTBepcrl,Ie B [pocrpaH-
c reeHHof t  $oPue  (Puc '  116 ) '
MbICJIeHHO paSpe)r{eM ee nJIOC-

KOCTbro  A -A ,  yAan I {M  qac rb

Marepl4aJla r{ Ha BHAe crrepeArr

floKa)fieM orBepcrl{e. flPll erou

MbTcJIeHHO paSpe)KeM Ee BCIO

[poc rpauc rBeHHYIo  QoPnnY '  a

TOJrbKo Ty ee qacTb, rAe oTBep-

crrae.  f lonyt leHHoe raeo6paxce-

xue 6yger coeAuHeHI{eM r{acrrr

5.3. SANAAII4 C TIPOCTPAHCTBEHHbIMII OOPMAMI{

Pacclvrotpr.ru saAaqI'I.' cBffsaHHble HenocpeAcrBeHHo c [po-

crpancrBenHrtlvrn droprrlaul'r. Ecnu ecrb SaMxuyrrrft o6teru rta-

Tepl4aJra, Mox(er BoStrr{KHyrb norpe6uoctl  <i locMorperb)) '  <(r lo'

KaaarbD qro-To BHyrpH npocrfaucrnennoft {ropr"ru' 3ro norrc-

tr

\+

Pxc. 115
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Bvr6a rr paapeoa. Paepea, ot4eneunrrfi or Br{Aa ronrcof, BoJIHI4-
ctoit nusnerZ, Haertaaetcs MecrHbIM. O6osua.rexl{e paopesa I4JIII
fiJrocrcocrr.r, rrpu noMorrlr,r notopoft MbIcJIeHHo pagpeoaH opl4rrr-

HaJr, He tpeOyetca, Bce ffcuo I,IB qeprelxa.

f lpoctpaHcrBeHHas {ropua c paopeaoM EoKaBaHa Ha pI4-

cyHxe 117. Llao6pa)rceHr,Is aa II2 npeAcraBrrf lror co6oft co-

eAHHeHUe noJroBraHbr Br.,Aa n pa3pe3a.

Pnc. lL7

B paepeee noxaoblBaercs ro, qro JIexcI{T B (paspeaaro-

urefi) nrocKocrr,r, ?r ro, t{To Jle)Icrrr ga atofi [JlocKocrblo'
9acto Anfl  noHLIMaHlIs Koncrpyftqnl4 oprlr l l rHaJla Aocra-

TOIIHO IIOKASATb TOJIbKO CEqEHI4€

I{trr,r roJIbKo ro, qTo JIe}CI,IT E

ceKyrrleft IIJrocKocrlt,

B xa.recrae cexyrqef i  noe-
MOTKHO npl4MeHeHr{e H q}IJIUH,4-
pnuecrcofi  noBepxHocrl{,  pasBep-

TbIBAEMOf i  SATEM HA NJIOCKOCTb

(pr . rc  .  1  18) .
flocrpouu ceqeHrre H paopeo

nJ roc rcoc rb to  A -A  [poc rpaH-
c rBeHHof i  Qop rv r r r  ( pnc .  119 ) .
Paspeerr H ceqeulrs, paoyMeer-

A-A O"

Prc.118

{acru 1. [eouerpulecxre ocroBbl KoHcrpy]lpoBaHrtn 117

cg, crpoarca roJIbKo AJra rofo' ' rro6u qro-To noxasarr '  Ha

pnc. 1 19 noraaano uocrpoeHl4e ceqeHuff LI paspeoa roJIbKo c

yve6nofi qeJlbro.

, [ ,n r  nocrpoeHl {s  paSpesa '  KaK npaBLrJ Io '  Heo6xoAI4Mo

[oKaSbIBaTb IIaUpaBJreHr{e BSrJIgAa, t{To6bl SHaTb' I ITO pac-

rroJrorlcerro Ba paapegaloulefi unocrtoctuo' B cryr{ae cer{eHlla'

TaKxte npl4nflTo o6o8Haqarb HanpaBJreHLIe BSrJIflAa' xorfl qa-

cro oro AJIa noHr{MaHI{a rrepre)r(a H He tpe6yerca'

E c l l r  u p n  n o c r p o e H H r 4  M e c r u o r o  p a o p e o a  ( p u c '  1 1 6 )

He[ocpeAcTBeHHO I'ICnOJIbSoBaJICfi BI4A CnepeAI',I' TO B Cryr{ae

pr4cynra 119a norpe6yetca AorroJrHlTeJrbHafi nJrocxocrb { '

Puc. 119

I,Ieo6paxenvrs Ha Ao[oJrHrrTeJrrnoft UIOCXOCTI4 IIHOIAa qe-

;recoo6paano, HalrplrMep' uB ycJlonraa paqraonanrnofi  rcou-

noHoBKL qeprerfia, pasMeularb I'I BHe [poeRqI'IoHHoit csagu

( p u c . 1 1 9 6 ) .

Paccuotpr.rvr Apyfue SaAaqu c upocrpaHcrBeHnblMrr (pop-

MaMrr. Hanpr.rrvrep, IroJlytrr/tM B fipocrpaHcrBenHofi tpopue qn-

rIrHApHr{ecKoe oTBepcrI{e, IIpoxoAfllllee ToJIbKO tlepeS ABe rpaHI',l

rr r,rMeroulee MaKcr,IMaJIbHuft graauerp' ocb Koroporo - upg-

mar o6ulero f loJloxceHrrff  rroA yrJIoM p x ropr'reonranrsofi

r Ir locRocrl/ t  (Pl lc. 120).

A
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flpu uoruorqu AonoJrHr,rrensuofi rIJIocKocrrI 7, uoctauen-
norl napa.nneJrbHo oclr orBepcrl,Ifl, noxalrceNl (ysu.quM) yroa B.
Ec.nu 611 6rrrt  u3necreH Ar4aMerp orBepcrrrs, To, Bocnotlboo-
BaBrurlcb ror{KaMr4 rrepeceqeHvff ocr,r c ropI4SoHTaJbHbIMr{ rpa-
HsMrrr, Mox(Ho 6nao 6rr [ocTpolrTb IrpoeKqI{I{ III{JIHH.qpI{qec-
Koro orBepcrr{s Ha l I7, l I2, I I1. Ha f l7 nu4uxr I I I4rII4HAp,
cpesanurrfi [apaJrJreJrbHblMn nJlocrcocrffMl4 (rpaxaul'r) noA yr-

;rorvr $ H ocr{. Ha II1 noryql4M eJIJIrr[cbL ,{"na roro .ITo6rr

ycraHoBl,rrb, xax 6y4yr pacnoJlararbcg rax 6onurrl4e 14 MaJIbIe

ocr4, paccMorpr4M ra4 6rr <.Kar{arculnf ic.s,) Ha ocu 101 r lu-

JruHAp. fl.rrocxocrr nepeMeuleHt4it ocu 4utrux4pa A-A, yro;r B
MeHf fe rcs  B  rpeAeJrax  0 . . .90 ' .  Ec lu  p :90 : ,  B  I 'pax f lx  noJ ly -
r{HM qr{Jrr4HApr{qecKoe orBepcrrre, B gToM ctlyqae l0l : 202'

Ecnr.r nocreneHHo yMeHbruarE yron p, or{eBr' IAHo, BenI4r{IIHa

o l 'peara  202 6yner  yBeJMrruBarbcs ,  np l4  a rona 101 <  202,
Tarcr,ru o6pasoM, na fI1 Ea roprrsoHravrrxor? rpaHn noJrytrlrM

orrJrrtnc c uanofi ocrro 101 u 6onrurori ocrro 202. Ilocrpoeuue

eILJrLTflca na unx<rrefi rpaHI,I sa fll aHaJrornrrHo.
llocrpoutr, npoeKrlr4lo qnr!rHApvqecKoro orBepcrns Ha BI4Ae

cnepeAu Mo)fino, ecJrl4 BocfloJlbaoBarbcs BI,IAoM cBepxy. C gpy-

rof i  cropoubr, suas noJrolrdeHl4e ocu orBepcrl ls Ha II2, uox-
HO [OCTpOr{Tr, npOeKIIr{I i  KOHlfypHbIX O6paayrculr4x r l3 Toro

Pll.c. l2O

{acru 1. leouerpulecxue ocHoBbt KoHGrpyxpoBaHuf, 1 1 9

YCJIOBHf f ,  
I ITO HA f I2  PACCTOAHHE MC} ICAY HI 'MI4  PABHO AI IA '

Merpy orBepcrl,Is. flocne4xee oqeub npocro Bocnpr{Hl'IMaercff

B cJryqae, KorAa ocb- [psMaff ypoBrs fI2, u SHarrI ' ITeJII 'Ho

rpyAHee B paccMarpl ' IBaeMoM CJIyr{ae. ,{ la roro vro6rr y6e-

nurbcfl, B eroM, BocrroJlbayeMcr{ rtpocreftIxllrMlr MaKeralvrra' Ha-

[pnMep, BoBbMeM ABa Jrrlcra 6yrvrarra 14 KapaxAaur (quruH.qp)'

flocrasutl JII,IcrbI 6ylraru nepreuAl4KynspHo fI2 na paccros-

HHu, paBHoM AlaaMerpy KapanAalf ia, ra 6ygeru nepeMeularb

KapaHAaru MelrcAy Jrr{craMll OyIrlarn, MeHss yrJrbl ero HaKJIo-

na rc fI2, flpn erom HerpyAHo saMerlrrb' rITo Bce IrpoeKIII4rr

rlr4Jrr4HApa ua fI2 6ygy'r Ialiretb oAI'rHaKOBOe paccroffHl{e Me}r(-

Ay KoHTypHruvrn o6paayloulllMll' paBHoe AI'IaMeTpy III4II'IHA-

pa, TaK KaK IreI43MeHHO OTHOCT{TeJIbHOe [OJIO)r(eHUe rIpoeIII4-

pyrcul l4x nJlocnocreft ( lncT oe 6yrvrara) '

MarccurvralrHo BosMo)rcrrrf i  graauerp orBepcrr{s B ropu-

soHTaJrbHbIx rpaHsx olpeAeneH f lpu noMolr lu npoerqufi  na

lI8, r4e ocb orBepcrlls - upoeqnpyrculas npffMas. 9ro uao6-

pallceHl4e noJIeSHO C TOfi TOqKr'I SpeHr4g' IITO SAeCb HeuocpeA-

crBeHHO noKasaHa sopua orBepcrl4f l .

BocnonraosaBrurrcb pI ' IcynKoM 120, pexoncrpyrrpyftre opu-

u{HaJr no r,rao6parrerrl4sM na fl7, fI8 r'r npoc;reAHTe rrpoercIlll -

oHHyro cBff3b BI{AOB'
B paccrvrorpeHnoM npvMepe sa fI? noKaaaH yroJl Me)fi,qy

rpaHbro I4 OCbIO OTBepCTTIg LL, ec,rrr r'ISBecTeH ArraMeTp rI?I-

JrrrHApa, aJTJII{rrcbI Ha rpaHax MorKHo uocrpor'ITb no 6onrruofi

lr rrarofi ocgm,
B aa4ave (puc. 121), KonAa HerocpeAcrBeHuo yron c rpa-

HbK) He IIoIta3aH, [ocTpoHTb oJIJIUICbI no ero ocaM He npeA-

craerdetcg BoaMo)rdHEIM. Tax rcarc Mbr He <(BITTALIMD yrJra Ee-

peceqeul,rfl oclr c $ponraJIbHbIMI'I rpalrgMr'r rra rrJlocxocrffx

II1, I I2, f I7, aocnolboyeMca AonorlHrlreJlrxoft uocrcocrblo

8, noctasns ee [epleHAIrKyJIspHo oclr orBepcrl{ff.

Ha II8 TaK )rce, KaK n B paccMorpensofi  pauee saAar{e'

npocTo paSMecTI4Tb orBepcT l4e  MaKCI4MaJIbHO BOSMOXCHOTO

ArraMerpa, npoxoAfiIrlee roJrbKo rlepeS tbpoHTaJrbHbre npaHl{'

.(na noctpoeul{s npoenr',rlfi otaepcrl{fl rra fI7 u fI2 BocrIoJIb-

3yeMcfl cnoco6ou conpffxceHHblx,4r '{aMerpon. vvr 'rrrrBafl  r ' r3-

tsecrulre csofictsa [apaJlneJlbHoro npoelrapoBaHl4fl ,  Mortcuo

crpoHTb roJIbKo rorrrcI4 gJIJII4nca 0, t, 2.

.{na nocrpoeHl4s conpfitrenublx AI4aMerpoB na fI7 y4o6uo

BocnoJlbgoBarbcfl BTopbllr cnocobona npr4BgaKr{ TorrKH K rrJloc-

KocrlI. Hanpzrtlep, Tor{Ka 2 (npilBsoanat K [Jrocrcocrr4 IrpLI
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floMorrlr{ rrpffMoft, JreE(arqeft B IIJrocKocrl,I, npoBeAeHHoft qe-

pes rorrxy rrJrocrcocrlr 4 u napannenuroft pe6py nnocKocrll.

Plr.c. I2l

l{wer. rrpoerl l t , tu ror{erc 0, 7, 2 aa II7 n fI1, crpolrtM

npoeKrlt4r4 r4x Ha fI2. HerpyAHo saMerHTb, qTo [poeKqr4l{

eJrJrr4nca na fI1 MoxcHo uocrpolaTb I{ Boc[oJlbgoBaBrul,Icb Ao-
loJrHnreJrbnofi naocxocrblo, uepneHAl,IKyJlflpHoit x lI2 u na-
paJrJreJrbHoft ocu qunun4pa.

Ha pucyuxe 121 noraaaHbr nocrpoeHl4s roJIbKo na o4nofi

rpaHr4, nocrpoeHl4fl na nropofi rpaHl4 noJlHocrbro aHatloruq-

H b I ,

SaAa.ru pr4cynrcoB 119, 120, L27 - KoMrJIeKcHbIe, Tax,

BaAaqa (prac. 121) cocrorrr LIs AByx oaAaq Ha nepecelleHrle
nJlocxocrLt c r{rrnl{HApl{.recxofi noBepxuocrblo.

9acru 1. l'eouerpuvecxlle ocHoBbl KoHcrPyllPoBa H xf, 727

5.4. PASBEPTKA IPOCTPAHCTBEHHbIX <DOPM

Tarc xax npocrpaHcrBeuHble {ropuu orpauurleHbl noBepx-

HOCTflMIl 14 IJIOCKOCT.f lMI4' TO paSBepTbIBaHI{e nx Ha nJroc-

KOCTb CROATTTCS K paSBepTbIBaHLrIO Ha nJIOCKOCTI',I [OBepxHoc-

reft u rc onpeAeneur{ro BeJII{trI4H orcexoB fiJrocKocrefi (rpauefi)

C YIICTOM TO'IUIIiIHbI MATEPI'AJIA.

Hanprarvrep, Aeranb (puc. 118) usroraBJll lBaercs cru'r6olr

MarepuaJla coorBercrByroulero npoor4Jlfl' flpu6araffieuHo AnI{-

Hy SaTOTOBKH MOIKHO BbIqIICJII4Tb' OnpeAenllrB AJII{Hy AyrIT

rlr{JrHHApa, paAlryc Koroporo paBeH noJlycyMMe paAliycoB BHyT-

peHHero Ir BnetuHero qIaJII ' IHApos. B AeficrBurerbHocrl4'  B

BaBr4cr,IMocrt4 or ycJIoBIlit cru6a I4 Marepl{aJIa SaroroBxr'I' AJII4Ha

3aroroBKl4 r loAcl lr4TblBaercg' KaK npaBI4JIO' nO MeHbIxeMy

A14aMerpy.

5.5. AKCOHOMETPI{IrECKI{E IPOEKqI',TH

AJr.s r,rgo6parr(eul4s vtlru Arrtt SaAaHI'Is Ha tleprelr(e paBJII{q-

Hl , Ix  opur l {HaJIOB I l rCnOJIbgyIOTCg'  KaK npaBUJIO'  HeCKOJIbKO

n.nocxoctef i  npoercqraf i ,  reso6parxenra' f l  Ha Koropbrx I4 npeA-

cTaBJrflK)T KOMnJreKCHbtfi veprerx r4JII4 rpaq)I4llecKyrc MOAetIb'

vrvr a'lailor opI4rIrHaJIa'

B qe.noru psAe cJlyr{aeB npeAcraBl4Tb f lpocrpancrBeHHylo

KapTlrHy MOlxHo rr  no oAHonpoeKuI4OHHOMy qepTe)Ky (pr4c '

ls;  26; 3; 4; 5; 8a; L7, sIaA E; 56, 586 I{ Ap') O4uonpoex-

quoHnrrfi ileprerr urafi6lr (pnc. ln) noMoraer nporruTarb npl4-

HffToe o6oaHaqeHne AHaMerpa IIr4JII4HApa' flocrconrrcy Ha ra-

KOM lleprex(e (popua LI paSMepbl AeraJrv He I'ICKa',fieHbI' a uo-

KaSaHbr He IoJIHOCT],rO, rarcoft qeprexc MbI TaK)Ke ycJIoBrrJIr{Cb

orHocr.ITb It  KoMnneKcHoMy.

O4Honpoexrlr.ronnrrfi lleprelrc (psc. 3) r4e $opua I4 pasMe-

pr,r ucKalr{eHbl, HO [OKaSaHbr noJrHocrbro' }lasblBaeTcs a&co'

noMempuvecrcuJn.
Morxno cxaaarr, 14 TaK: KoHcrpyxqnro c gBrro Bbrpaxceu-

I ] b I M I 4 I I S M E P E H I I f i M I 4 I { J I I 4 K O O P A I T H  T H b I M T I H A N P A B J I E H I ' I f f M I I

vAo6so uso6pancatb  raK '  ' r ro6r r  uBMepeHI ' Ig  (xoopAuuar -

rrbre Hanpanleuna) He rzcKaltcanracr. B cryvae ftoMnJlenc-

r{oro qepTe}I(a eTo yAaeTcg npr4 ycJloBnr4 - ABa rr3MepeH?If l

l roKagbrBaeM 6es ucxaxcegl ' I f l  Ha o4nofi  nJlocxocrt4' a rpe-
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Tbe He noKaBbIBaeM coBceM. Ha rcouuercnoM r{eprex(e Ha
rcaxrgofi  nrrocKocrr,r npoercqufi ,  oAHa r{s KoopAlrHarHbrx rrJroc-
xocre f t  -  [poer l r4pyrou{as .  f locne4Huu o6ycnonnena Ma-
JIaf l  Haurg.{Hocrb KoM[JIeKcHoro qepre*ca. Ha arcconouet-
pu t recKoM r repTexce HeT npoeqnpyrcqr {x  KoopAnHaTHbrx
n .nocxoc te i i ,  I , r  HMeHHo 9TI4M o6ycaonaena ero  6oaruras
H A T J I f l J I H O C T b ,

Arc c o no ue mp uve c rc u it u e p m e J$ flonyqaercfl fiprr [apaJrJreJrb-
HoM upoequpoBaHrzr{ opurlrHaJra Ha oAny nJrocxocrb fI2 rrue-
cre c Hexoropofi  rcoopgunarnofi  cncrenofi ,  f locxonrrcy arco-
rroMerprrqecxui i  ueprerx- oAHonpoexqnounrrf i ,  egecr yxce 6es-
paarr4trHo, fAe HaxoAzrc.ff nrrocxocrr npoercqufi: 3A Hyrr,r fIE-
PE,{ oplrrunaJroM. B nepnou cJryirae, cxeMa flpoeqrrpoBaHv.fi
6y4er rarcaa: nriocxocrb npoercqrzfi, opr4rr.rHaJr, na6nro4arenr,.
Hanpanaenue [poequpoBaHrlff r, BBrJrflAa coB[aAaror, Bo BTo-
poM cnyqae: opurr.rHaJr, [Jrocxocrb npoexqr,rfi, xa6lro4are.nr.
Hanparnenue rrpoerlupoBaHr{f l  nporr.rBononor{cuo Ha[paBJre'
TIIIIO B3fJI.fi.4A.

5.5.1. IlparuoyroJrbHbre

atccolloMeTpr{qeclcr{e [poeKr{ur.r

Bepnenrca K paccMorpenrlro npocrpaHcrBeuuofi  @oprru n
elage 6yrcnrr T- (puc. 14\ u noJIyr{HM aKcogoMerpl{qecrcylo
upoexqnrc, BocnoJrBSoBaBrurrcb
BraAoM E (pzc .  17) .

I lpe4cranuu,  v ro  uao6pa-
,rceHr,re na f[8, <Bn4 Er noay-
qeHo Ha fI2 npu coorBercrBy-
rcuIeM noJIo)KeHI'rr{ opr{ruHana.

.(. l ra y4o6crBa r{TeHzff qepre-

x(a coxpaHr4M HeI43MeHHbrM Ha-
rrpaBJreHr{e npoexqnft Beprr,r-
KaJrbHbrx  pe6ep opr r ru r raJra ,
T. e. noBepHeM coorBeTcrBylo-
ulrar"r o6pasou <.Bug B>, HSHe-
ceM pa3Mepbl I{  nOnyqHM aI{-
coHoMeTpr{rrecRyro IIpoeKrlurc
(puc. 122).

Xors na- aKcoHoMerpr,Iqec-
rcowr ueo6pa)r(eHl,In 14 HaHece-
Hbr pasMepu, n geftcrBuTetlb-

Puc. t22

9acrs 1. l 'eouetprtecxre ocroBbl KoHCTPyxPoBaHxt 723

Hocrz pasMepbl op?IrI lHaJIa rtcKalr(eHbl. Bocnorroosarluucb
qeprexcoM (puc. 1?), MoltcHo Jlerfto onpeAeJItITb rcoeoQnqn-

eHTbI I'ICKa)ICeHI'IS nO KOOpALIHaTHbTM Ha[paBJIeHI{flM'

Taxuu o6pasor"r,  MbI nonyquJl l ' t  arccouoMetpnvecrcoe uso6-

palfteHlre HeIIocpeAcTBeHHO LI3 KOMIJIeKCHOTO l lepTe)I(a'

C  oAnof i  c roponb l ,  paccMorpeHnr r f i  cnoco6 uonyueuua

aKcoHoMerpl{trecKoro I, t3o6pa)rceHus BecbMa HeyAo6eH' a c

Apyrofr cropoHbl '  orreBI' IAHo' rITo Ans nocrpoeHr'Is aKcoHo-

Merpnqecxofi  upoexqzu no KoM[JIeKcHoMy l lepre)f iy Aocra-

Toqno lrMerb npoeKqll lz KoopAr4uarHblx HanpaBJlenr'r f i  ra se-

,rrurrl4Hbl xoail$uqueHToB r{cKa}fieHlag no HIIM.

Paccuorprau uocrpoeHlte arcoHoMerpuqecxHx npoexqnfi

paSJII'IrrHbIX OpUTI4HaJIOB IIO UX KOMnJIeKCHbTM arepTer*aM.

OcnosHrre  f l J locKocr l l r  KoMnJIeKcHoro  r {epre}Ka -  e ro

ntrocxocrlt  KoopAr.IHarHbIx HanpaB:lenufi  IT JII{ uJrocKocrt l '

<(IIoKaSbrBaIOqlIeD cooTBercTByIOqUe KOOpArrHaTHble HanpaB-

JreHI4s. Tarc, nanpr'rrrrep, f I2 MolKHo cqurarb nJrocrocrblo

KoopAr{Harurrx nanpanaesuit x n z, f I l  -  f l tocKocrbro Ko-

op.qr{HarHbrx HarlpaBnereuit x, Y,
f lpu noctpoeul4I,t  KoMIIJIercHoro qeprerrca KoucrpyxTop

crpeMraTca pacrro;lort(rrrb oprrrltHatl TaKI4M o6pasou orHocllr-

TeJrbHo ocHoBHbIx nnocnocreft npoerquft, ' I to6rr 6o.irrurr 'rH-

crBo vtJrvI, no rcpafineft Mepe, ocHoBrlble gJIeMeHTbI opl4rI{Ha-

Jra oaHr{MaJIn qacruoe pacfloJlox(enrae, 3rr 'ru AocrI ' Iraerc'f l
TO, IITO OTAEJIbHbIE 9JIEMEHTbI OPUTI{HAJIA NOKASbIBAIOTCfl I1IJIVT

6es HcxaxceHns @oprvlu u pasMepor, vlrtr  roo6ule He noKa-
gr,rBarorcg Ha AaHHoM r, leo6parxenr' tu.

Kax npanuno, opuruHaJl SaAaercg Ha KoMnJIeKcHoM r{ep-

Te)Ke c ucnotlbSoBaHl4eM pasMepoB IIo KoopAI4HaTHbIM Ha-

npaBJIeHr,IEM. Tax, gna uao6palrexrrff  xy6a u luapa Ha KoM-

rrJIeKcHoM rrepre]Ke 6eg I4cnorrSoBall l4s ycJIoBHbIX 0603Ha-
qenr . r f i  norpe6yercs  rp l {  nJ locrocr l { '  Ha[p l tMep '  f I1 ,  f I2 ,

f I3 (puc. 123a, l24a), C acnonssoBanl4eM yclonnrrx o6os-

saqenuft ,uocrarol lHo oAHoro r lr4a (pr 'rc. 7236, 1246). Ha

l I2  (puc .  123a)  coo6rqeHbl  pasMepu ry6a no  KoopAI {Har -

HbIM HarrpaBJIeHI/rf lM X, Z, Ha nn' 1 no KoopArlHaTHOMy Ha-

npaBJIeHI4ro y. I4so6paxenr{e Ha nn. 3 uotpe6oeanocr gna

roro, qro6rr Aarb [oJIHyro L oArrosHaquyro nu$opuaqurc o

$opnne opllrr{HaJla. ,[eficrelrre.nbHo, TaKI4e ]rce upoercquvl Ha

rrrrocKocrsx 7 tt  2 Moryr i lMerb rr [pocrpaHctrennrre @op-
rrrr,  uao6pa)Kennbre na pncyxxe 125.
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Heo6xoALrlrocrb rpex n.nocroctefi npoercqafi 4na ueo6pa-

)KeHI4g urapa o6ycnoBJleHa reM' rrro raxl{e xce zeo6paxcenua

Ha EJrocxoctsx 1 r 'r  2 wroncet r{Merb npocrpaHcrBenHaa $op-

rua, o6pasoBaHHag,qByMff qI ' Ir t4HApuqecKuMI4 noBepxnocrg-

Mr{ paBHoro AnaMerpa (puc. 126)'  Herpy4no npeAcraBl ' Irb'

I { T o B c e T p I , I K o o p A | 4 H a T H b I x H a n p a B n e H I , I f l M o ) K I I o n o K a S a T I )

na o4nofi nt. 2, vrJrLr' Apyrl"rMr{ cJIoBaMu, AIrfl [oJlyrreHl{s

HarJrffAHoro r,rso6paxtenlra rcy6a seo6xoALrMo pacnoJloxclrrb

ero orHocHTeJIbHo nJIocKocrI'I npoerc\ufi 2 tarc, uro6lr pe6pa

3aHffJrllr o6ulee noJro)r(eHl',Ie'

I,leo6paelrrr raKHM o6pasoM xy6, npanaB elqe oAHo AonoJI-

rrlrTeJrbnoe ycnoBr{e, Ky6 pacnonoxcr,rM TaK, .rto6H nCe pe6pa

r{cKa3rrJlr{cb oAI4IraKoBo HJII'I KOOpArtHaTHbIe HaupaBJIeHI{fl t'

y, z pacilorox(uM rIoA paBHbIMI4 yrJIaMIl K flJlocKocru 2' xan<

roraoauo na PncYxxe 127.

Puc. 126 Pl*,c.127

Eclu yrau HaKloHa Koop4nHarHblx HanpaBJIeuuit x, y, z

aootu"rrt"ylor cL, p, Y' TOrAa MOXCHO OnpeAeJII',ITb, vto cx' = B =

= Y = 34,9". Koeo$urlueHr HcKar+ceHl4'f i  orpesKa lrapaJrrlenb-

noro nro6ouy KoopArrHarHoMy HanpaBJlenr4ro 6yAer paBeH cos

34,9"  l l ' nu  O,82 (Puc .  I27) .

flpr,r npunaroM HaMI4 ycJroBr'Iu' KoopAI'IHarHbIe Ha[paBJIe-

Hr4ff c[poeql{pylorctr roA yrJIoM 120" 4pyr K Apyry' flpoerc-

qr4r,r KoopAr{Harublx HanpaBJIeHHfi HaBrrsarcTcg arccoHoMer-

pl4rrecnI,IMI,I  KoopAl4HarHbIMn HanpaBJleHH'f lMI4' Arconouet-

pr4qecKr.te KoopAI4HaTHbIe HanpaBJIeHI4fl' rIpOBeAeEHbre r{3 oA-

nofi rovnu, trplrHfiTo HaablBarb aKcoHoMerpI{lIecKHMI4 ocflMll

( p u c . 1 2 8 a ) .
f lprauaa BeprlIKaJIbHoe noJlolrceHl4e aKcouoMerprrqecrcoro

KoopAltHarnoro HanpaBJle:aus' z H BBaB npoexqzrc Tor{KI4 0 3a

6asy, uoctpor{M axcoxoMerpl4r{ecryro rrpoexquro ry6a' Or rou-
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rcn 0 no HanpaBJrenrlro z orxJraAbrBaeM [poeKrlr{rc pe6pa 03,
paBxyro 0,82 or HarypaJrbnoit ne:nu,turtur 20 . 0,82 : L6,4;
no HarpaBrrenr4sM x, V crpor4M npoeKqnro pe6ep 01, 02. [a-
Jree, ucnoJrbeya cnoftcrna napaJrJreJrbHoro [poerlupoBaHrrf i ,  a
r{MeHHo : coxpaneHHe napaJrJreJrbrrocrrr [poercrlu fi napa,rneaumrx
[pffMbrx, nocTpouM ocTaJrbHr,re pe6pa rcy6a. Bngnrrocrr, pe6ep

rcy6a onpe4etena IrB ycJroBI{a, rITo [pr4HffTo pacfloJro)Kenr,re:
nJrocrcocrb npoercqlrl{, oprrFlrHaJr, Ha6rroAarenb.

a)

o
i\

x '

Puc. 128

flo"nyveunoe r,rao6parxeHue rcy6a He ffBJrsercs caMbrM Ha-
rtIgAHbIM, B erou JIerKo y6egurrcn, aaMerrrB HeecrecrBennoe
ovepraune rcy6a n BHAe npaBLIJIbHoto ruecrl4yronbHnrca.

f locronrxy HanpaBJreHrra pe6ep xy6a conuaAaJll ,r  c Koop-

AT,IHaTHbIMH HanpaBJreHHgMIr Ha aKCOHOMerpr{qecKoM qepTe-

*ce, ilocJIeAHlIe He [oKaSbrBaroTcg.
OcnosaHlrel{ Anfl o[peAeJIeHI,rg BerftrrllHbr r.reo6paxcennoro

npeAMeTa I{ ero eneMeHToB cJIyrKaT ToJIbKo paSMepHble r{Hc-

Jra, HaneceuHbre Ha rreprexce. B cegau c erHM caMLr HaBBaHI,Ig
(aKcoHoMerpravecrufi  qepTerKr, <.uSMepeHlre IIo ocaMD aBJIff-
IOTCS yCJrOBHbrMIlt. KarC nparano, Ha qepTetfte Hrtrrero He I'I3-
MepgeTcg H [ocrpoeHue uAeT He no ocsM, a IIo HanpaBJIeHrr-
gvr, Ecnu BocnoJrbgoBarbcff nogffTueM Maclrrra6*, torAa vrorx-
Ho cKagarb, qro Macluta6 no aKcoHoMerpurrecruM KoopAL{-
HarHbrM HarrpaBJreHr,rarvr (pzc. 128a) 6y,qet Mo 0,82:1, l .r"nr,r

Mo 1 : t ,22  ( I :0 ,82 :1 ,22) .  f lons tne  n ' racrura6  sAecb rp r rMe-

HLIMO yCJTOBXO. Tarc, [pr,r MacrITa6e no aKcoHoMerpI{qecKI4M

. Macurta6 - orHorrreHrre pa3Mepa rla qep're*(e x geitcrnzre;rblroMy,

Tax, npa M 1:2 pasuep Ha qeprexce 10nru,4eftcrnu're.ntnrrft pa3Mep -

20 rvru.

9acru 1. [eouerprlecxue ocHoBbl KoHcrpynPoBaHHf, r27

ocau Mo I ' .7,22 - uacrura6 yMeHbuleuua, a AeficrelrreJlb-

Hocrr{ npeAMer lrso6pancen B Harypallbnylo Betlurrlluy B Mac-

ur ra6e M 1 :1 .

[pyraa oco6ennoctl aKcoHoMerpI{qecrcoro qeprex(a HarJIsA-

HO IIOKaSaHa Ha prrcyHxe 1286. Ha rcounneKcHoM r{epre' ice

AB : AC, a Ha axconoMerprrqecroM qeprexce AB *AC' f lpu

flocrpoeHl4l i  axconoMerpuqecxori npoeKqur{ no KoMnJIeKcHo-

My qeprelrcy z nao6opot Molt(Ho <(ABurarbcat (upouaao4utl

r.rsuepenua) ToJIbKo no KoopAllHarHbIM HanpaBneuvsM'

?lcnolraonaHrre ocefi c coorBercrByloulr'IMu o6o3Ha'{eHr'Is-

lrz neo6xoAr'IMo B CJIyr{ae uocrpoeHl4fl  aKCOHOMeTp*{rrecKHx
qeprexcefi  op[fIrHaJIoB 6es ssHo Bblpa]KeHHbrx ueuepenufi '

Hanplt lrep, rtpl4 nocrpoeHl' Ir{ arccoHoMerpullecKoro qepretrca

orcbxa rrJIocKocrI, I  (puc' 129). B etou cJlyrrae 3a 6aay npu-

Hgra rorrra A oprlrlrHa;ra.

c 2

g
Puc.l29

Paccrvrorpuu nocrpoeHl{e arccoHoMerpr4irecKol'o qepre)rca

efo KoMrrJreKcHoMy lreprelKy (puc. 130).
Bsss sa 6asy nocrpoeHufl Tot{Ky 0 ra onpe4enllB noJIoECe-

Hr{e npoenllufi to.rerc I, 2, waitpeM IrpoeKqI'II4 co[ps)r(en]Ibrx

Ar,raMerpoB I{ rlo Hr4M nocrporrM EpoeKqHI4 orcpyxcroctefi -

gJrJII4[cbI. Tar rcarc ML,I SHaKoMbr c npoeKIII{ffMI'I oxpy]rcHoc-

TI4, TO rr B STOM CJlyrrae MolrceM yrBeplrcAarl" 'rto 60nrruag

ocb - 9TO f ipf lMas ypoBHff, a Mairaff ocb -- rrpffMas Har4-

6)
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ooJrbruero yxnoHa rrJrocKocrtr Kpyra K [rrocnocrr4 npoercquft.
Ha arccouo*rerpr,tqecxoM treprex{e orpy}r{Hocrrl _ oJrJrunce _
noKa3bIBaIOT aKCOHOMeTpI4T{ecKve KoopAr4HaTHbIe Ha[paBJIe_
HV|A VrJrVr aKcoHoMeTpr{qecKLre r IeHTpOBbIe JMHVTU, noeToMy r , r
B oTOM Cryqae c[equanF,Ho yKaSr,rBaTb KOOpAt4HaTHbre Ha-
[paBJIeHrr f f  ne rpe6yerca*.

9acru 1. feouerprlecxre ocHoBbt KoHcrpynpoBaHrtf, 129

Ecrlr 4aunrr orpegxoB no KoopArrHarHbrM Ha[paBJIeHt4ffM
Ha KOMIJTeKCHOM qepTex(e paBHbr eAr4Hr,rqe II TorrHo TaKrre )Ke
orpesKr{ oTKJIaAbrBaroTcg IIo aKcoHoMeTpI{qecKI,rM HanpaBJre-
Hnarr (4onrxnrr 6rrnz orJroxrr4Tb B HaureM cJryqae 0,82), ro e
l)esyJlbTaTe nOJIyqLIM yBeJIHrIeHI4e, paBHOe I :  0,82 : L,22*.

Tarcuu o6pasou, ecJrr{ Ha KoMrrJIeKcHoM r{epre)Ke Mac[r-
ta6  ueo6par rceHr4 . f l  M 1 :1 ,  To  Ha nocrpoeuHof t  no  nerv ry  c
xoa${ruqneHTaMr.r Hcrca)fteHHg, paBHbrMI4 eAr{Hr,rqe, axcoHo-
Merpvr{ecKoft npoexquu naacnrra6 6y,qer raKrre Mo 1 : 1.
Macurra6 r{ B sroM cnyqae ecrb oruoruenr,re nunefiHbrx pas-
MepoB nao6paxceuas npeAMera Ha qeprelre r ero 4eficrnlr-
TeJIbHbIM pASMepaM, HO TOJIbKO nO aKCOHOMeTpr,rqecKuM Ko-
opAr,IHaTrrbrM Ha[paBneHuffM.

flpaxogzomnan
usorlenpu.tecxt,,

npoexuun
Paaneptt oced vtnunco| npu
npuAedeunux
KoJQQuuueHnax ucKaxeHu,

X
! 9 ocei noKa3oHbt

npu6edexxue u
deicnhunen*ue (0
cxodxax) xottlQuuuennu
ucKoxeHuq

r.00(0,82)

Puc. 131

Ecnr.r npun.ETr, noJroxceHue aKcouoMerpr{qecKofr. ocu z aa
Beprr,rxaJrbnoe, To [oJrox(eHr4e aKcoHoMerpr{qecrrrx ocefi  6y_
Aer onpeAerr.f i rbcf l  yrJraMu Qr, Qz H ge, gr :  er: er:120' (pr,rc.
128,  131) .  Ovenu4ua cB.Eab y r r roB

Q ,  *  Q ,  +  Q s  :  3 6 0 " .  ( 1 )

Vrnu g Moryr lraMeHffrbcf l  B rpeAerax 90' < r,  < 180'.

" Ec;ru traculra6 rcovn.nexcuoto qepre)Ka | :2, ro rla axconoMerpnqecxoM
r{epre*ce r loryrrrM yMenr,r rJeHtre n 1,64 paaa (2xO,82:1,64);  coorBer_
crBerrxo npn M 2 : 1 - ynurz.revue n 2,44 pasa (2:O,82 : 2,44\.

5-Iluxexepuu rpaQxxa

x -
I
I
Y
g puc. lBO

Ha pucyHre 1306 Eocrpoenbr rpoenr l r4rr  orpyrxxocrer i ,
Jlextaqzx B nJrocKocTflx KoopAI4HaTHbrx HarlpaBneHrrv x vl
y. f locrpoeHlre oKpylrcuocteri  B [JrocKocrax x, z vr A, z ala_
J I  OTI4 i {HO.

llpu nocrpoeHr{H axcoHoMerpr{qecroro qepre}Ka Ha o.[nort
[JrocKocTr,r npoeKr{r,rz Bce nocTpoeHra.fr rrpoBoAVrDr:r1l}b no aKco_
HoMerpuqecKuM KoopAr,rHarHbrM Ha[paBJreHr,rxu (pr.rc. 129, 180)
uilu c ucloJrbaoBarrr4eM arccoHoMerpr4irecrwx oceir. (puc. 12g).
Otcroga u HagBaHr{e qepre}rca: axcoHoMerpr{g (r4sMepeHr.Ie no
ocfrNt vrrLr, Tor{Hee, - nocrpoenr,re rro Ha[par_rrearaau).

O6parr.rlr BHHMaHve, qro crpor{Tr, aKcoHoMerplrvecnr.rfi vep-
Texc no rcoMrrJreKcHoMy c yrreroM noeqr$nqr.rexroB r{c*ax(er{r4ff
rro HalpaBtreHl4sM Hey4o6no, noeroMy qaqe rro axcoHoMerprr-
qecKr4M Ha[paBJreHr,r.fiM oTKJIaAbIBaroT HenocpeAcTBeHHO COOT_
BercrByrou_lue paaMepbr c KoM[JreKcuoro qeprexca. B erou c,ry_
qae nprzH.flTo roBoprrrb, r{To arcoHoMerpr4rrecxoe wao6parxenr.re
nocrpoeHo no npr4BeAenHuu rcoeQt{rraqr.renr:au rrcrca}r(eHl{ff .

* 
3r:o yrnep>xAeHr,re orHocv rc.fl ToJrbKo K or(pylrdnocr.fiM, J,rerrcarrltlM

B KoopAr,rHarHr,lx rrJlocrcocrgx, B octa.nsEbrx cryrlanx ec.nr reo6paxce_
HI{e OKpy)fiHocTrr - eJrJltrnc, To rxTpHxnyHHTrrpHrtrMz JrvrrlLrsMvt rroKaSbr_
Barorcg 6oarurag r.r MaJlax ocrl.

:
4. l : ls
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Vr.rrrr naxaona ocefi x, V, z - o,, p, Y - coorBercrBeHHo
Moryr r4sMeHflTbcfl B npeAeJlax: 6onee 0' I{ MeHee 90" (nanplr'

rvrep 0 < G < 90'). OrpauulleHr.Ie no yrrlaM u, F, y cBflsaHo c

uorepefi HarJIfl AHocrlir aKcorroMerpl4qecKux uso6parxenr'rfi , tan

r{aK rrpr4 yuax 0" u 90' ogna vrvl ABe [JlocKocrtl opurl4HaJra,

napanneJrbHbre KoopAr{HaTHbIM nnocKocTaM, craHoBflTc's upo-

erlr{pyrcuIr,rMr{.
f lpu yr.nax Q : 90" nnr.r 180" oAHa Ha KoopAl{Hargbrx

unocxocrefi  TaKlrce crauoBl4Tcs npoequpyrculef i .  HanpuMep,

npu gr :  90" upoeqnpyroulef i 'craHoBl' Ircs npoQunrnaa nloc-

Kocrb, npu gr :  180' - ropl lsoHraJlbHas. Vrau g, (9r, 9r)
MeHbrue 90' rz 6onlure 180' Tax)fie paccMarpl{Barb HeIIeJIeco-

o6paeno, TaK KaK gro paBHoanar{Ho [oBopory opl4ruuaJra.

Taxuvr o6paeom, HMeeM tuecrb nepeMeHHbrx (pr, Q2, 93,
a(coso,), B1cosp), y(cosy). VcranosreHbl auarMrrrrrecnHe 3aBI4-

cumoctu*. cBff gblBaloulrre lax'.

cos2c * cos2B + cosl :2 (ypannenr,re cgepu c R: Ji l t  tZl

cos 2 (rp, -  g0')  -  cos4a +cos4Y +-cos4 P ' , r ,
2cos2 c[ .cos2 y

cos 2 (9, - 90') :
cos4p +cos4y  +cos4c [

. ( 4 )
2 c o s 2  B . c o s t y

Vpanuenlrfi - trerblpe (1-4), Hel,toBecrltblx - ruecrb, ABy-
us neo6xoAr4Mo aaAaBarbcs, HanpuMep, SaAaeMcs yrJIaMI4 9r
u <pr. lIe (1) naxogurvl 9s I,Ie rpex ypaBHeunfi (2'1, (3), (4)

onpeAeJrffeM coso,, cosB, cosY nlll yrnbr c[, p, y. Hanpurtlep,
aaAaeMcJr yrnaMr,[ o, u F, na (2) orpeAerv M Y, a us ypanxeHufi
(1), (3), (4) uaxo4trtrr 91, 92, 93.

5.5. 1. 1. Ilaouerplrvecrcafl rrpsMoyronbuafl rrpoercrlufl

Ha paccuorpeuHbrx atcoHoMerpr{qecKr{x npoexquax (pr'rc.
L27, 128, 129, 130) KoopAv HarHbIe HarpaBrlenua 6rrara o4n-
InaKoBo HaKJIoHeHbr K nJlocxocru npoerqufi. B atou cJlyrrae'

* Cr'a,, nanpuMep, Krrlrry: Draoyuon E.A., 9etnepyxun H'@' Axco-
rroMerpns. M.: |PITTJI, 1953.

lacrt 1. Ieouerprlecxtre ocHoBbt KoHcrpyupoBaHxf, 1 3 1

rcarc 6ulo ycraxoBJreno, rro BceM EanpatsJreHaaru rcoa{r$r.rqr.reHr:
HcKa)KeHI{a panen 0,82, a aKconoMerpr4qecxr,re oca x rt A r4s
vcJroBua nepneHAnKyJr.flpHocrr,r raxc4ofi ocr{ K AByr\r Apyrr.{M,
pacnonararcTcff rroA yrJroM 120' n ocn z. Eror na4 axconoMer-
pr.rvecrcoft npoercI{r4I.{ [oJryqr.rJr HaBBaHr,re ((I,IgoMerpr{,fi,>* (parnoe
usuepenrae) vrvL wgouerparrecKag np.fiMoyroJrr,Eag rrpoexr{rla.

flo.nor*cegze aKcouoMerpnrrecrtrx ocefi, uorcaaareJrr{ r.rcKa-
)KeHr4g rr fipoeKqI,Iu orcpyrrcHocrerl, lexaulrax B KoopAr.{Har-
Hr,rx rnocKocrf lx B crauAaprnori ( |OCT 2.317-69. Arcono-
Merplrqecrcrde npoeKldrru) zaonirerpr.rvecxofi npoercIlr,rtr noKa3a-
Hbr  Ha pucyuxe 131,

flonoxceHue aKconoMerpurrecrcrrx oceil aa4ano yrnarrrz 90',
30 '  u  120" .  f loc rpoenue ocef i  s r r roJruserc f f  npu roMorr l? r
r{l4prcyJrs HJrr,r no yKJroHaM. Kocnnycrr yrJroB HanJrorra Koop-
ll r{HarHbrx HanpaBJrenr,r ft uttu noxaoareJlu 14 crca}rcent4 fi no oc.EM
x, A,.z paBlrbr 0,82. f lonoxceHze npoercqr-rf i  oxpyx*rocrer? n
rroopAl{HarHbrx nJrocKocr.fix onpeAeJrsrorcs nonorxeulreu 6ont-
luorZ ocr,r gJrJrr{nca - 6onnruas ocb [epfleuArrKynffpHa rrpoerc-
r\HI4' <orcyrctnyroulef i> ocr.r.  Kan orMer{aJrocb, noHarlIe Mac-
rura6a B r,rooMerpr,r.recrofi  rrpoemllt4n [pr4MeHuMo ycJloBno,
l 'OJrbKO Ans aKCOHOMeTp[qecKI4X KOOpAI{HaTHbrX HanpaBne-
trwir.. Ectru arccoHoMerpl,rqecKa.E npoexrlr{s crpor,rrcs B ycJroB-
r roM Macrura6e -  Mo 1 :  L ,22 ,  ro  MeHbura f l  ocb  gJrJ r r {nca

l)aBHa rcoe{r(praqr.reury - 0,58 yunoxenHoMy Ha Ar,raMerp
oKpy l rcuocru  (0 ,58 .  d ) .  Ecnn arccoHoMerpraqecr rnr?  qeprexc
(: 'rpor,rrcff  B ycJroBIIoM rvracurra6e Mo 1 : 1, ror4a coorBer-
( : l 'BeHHo pasMepbr  oce f i  6y4yr  paBHbr  I ,22 .d  u  O,7 l .d  (d  -

/{ r.r aMerp oxpyxcuocrrr). flocriroen ue upoe Krlr{rl oxpyrxnocrefi ,
rrcx(aull4x He B KoopAr4HaTHbIx IIJIOCKOCTffX, MO)ICHO IIpOBeC_
'r 'u, Ha[pr{Mep, no conpsrKeHHblM AI{aMeTpaM.

5-5.L.2.,( lruerpuvecnas rrpffMoyronbHas f ipoercr1rrff

B  aasucuvrocr l {  o r  KoHcrpyKTHBHbrx
,xrooeHnocrefi  opnruuanos 6oree HarJrf lA-
rrori  l rolret oxaoarbcg He l , IgoMerpl{ i{ec-
rr:ur, 3 r{Haff npoenrlr.ra. B groM HerpyAno
Vr)oAr{Tbcfi  Ha paccMoTpeHHoM nprrMepe c
riy6owr (cpannzr:e puc. L28 u I32).

Llft.rpoxoe pac[pocrpaHeHr4e [oJryrrr{Jra
Ir i( ]oHoMeTpl{qecKa,a npoeKql{g, KorAa He Pnc.132

5 - 2

" I{so.,. - rp. isos - panxrrft, o4rnaxoaurfi.
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TpH ocu, a ABe - z vr x - HaKJIOHeHbI noA oAI'IHaKoBbIMH

yrJIaMH K [JIocKocrI'I npoexql4v' TorAa T = o' = 2t'56"; cosY :

"oacr 
: 0,94. B gToM cryqae lI3 ycJIoBLIa nsal4NlHofi nepneHAil-

KyJlspHocrlt  oceft nolyuuM' t{ro yron p : 16'96"'  cosp: g'47'

Etot nu4 axcoHoMerpl ' I l rr  HaBbIBaetcr. dumentpueitx'  Ha

prrcyHre 133 noraaaHbl Ha[paBJlenr'rg ocefi H npoercIrl4llr oK-

pyrmocrefi, Jlelcaull{x B KoopAHHarHbIx nJrocxocrsx B craH-

gaptnofi AlaMerpt4qecxoft npoercquu'

flpenogzontxan durenpuv.ecKss nPoeKuuf,

0,5(0,47)

I

I
Puc.133

floaorrtenlre aKcorloMerpl4qecrr4x ocefi ea4ano yuan'Ira 90"

4ir'25' u 7"10'. ,{la uoctpoeHus yrJla npra6nrlsr'ItenbHo paB-

noro 7"10',  crpo'ET npsMoyrolbnrrf i  tpeyroJrbul lK c Karera-

rvra 1 u 8 e4unr'rr1, tg 7' 10' :  1/8'

,(la noctpo"""" y"rru, uprl6nrasureJlbno paBHorc 47"25"

crposr npflMoyroJlbtfuf i  rpeyroJrbHl{K c KareraMIT 7 u8e4u'

Hr . rq ,  tg  4 I '25 '  :  7  /8 '
floragateau I4cxa?rceul4a no ocsM x vI z paBHbl 0'94' no

ocv y - 0,47. Tax nar I{crroJrbsoBaHlte noxaaare;ref i  racra-

' 
En - rp. di (s) - ABa, ABatrcAbI

5 - 4

t{acrt 1. feouerprrecr(e ocHoBbr KoHcrpyxpoBaHrf, 1 3 3

xceHr{fl 0,94 ney4o6Ho, KaK rrpaBr4Jro, pasMepbr flo ocsM x H
z orxJraAbrBaror 6ea ucKa)rceHHs, B peoyJrbrare noJrylraerca
yBeruqeEue u3o6pa)KeHHa n 1,06 paaa. CoorBercrBeHHo r{
nonaSaTeJrb HcrcarxeHr.ra rro ocH y TaKtfte yBeJrlrrrt4Tcfl e 1,06
pasa:  O,47  x  1 ,06  :  0 ,5 .

Orcpyxnocrr{ AilaMerpa d, pacnononceHHbre B KoopAr{Har-
HbIx nJrocrcocrffx, cnpoerlr4pyrorcfl B oJrJrlr[cbr, Oonrurr,re ocr.r
Koropblx 6ygyr nepneHArrftyJrf lpHbr <orcyrcrByroqr{M) ocsM.
flpu erorr Arrs KoopAr{HarHbrx nnocxocrefi XOY ll ZOY no-
Jryr{rrM, rrro rrpu noKaaareJrsx Hcxa)rceur4s 0,94; 0,47; 0,94
6onluras ocr 6yger paBHa D:l,  rvra"naa ocr dr: 0,33d, coor-
BercrBeHHo [pr4 noKaoareJrax 1, 0,5, 1 6o.nruraa ocr D :

1 ,06d,  MaJras  ocr  d ,  :  0 ,35d.  , ( ra  xoop4nnarnof i  n rocxo-
cru XOZ 6onruras ocr 6y4er paBHa D:d (0,94; O,47; 0,94)
n n u  D :  1 , 0 6 d  ( 1 ;  0 , 5 ;  1 ) ,  u a n a a  o c r  d ,  :  0 , 9 d  ( 0 , 9 4 ;
0 , 4 7 ;  O , 9 4 )  w t r u  d r : 0 , 9 5 d  ( 1 ;  0 , 5 ;  1 ) .

B cnyvae Ar{Merpr{r{ecrcofi nparvroyronrnofi npoercrlr{r,r rro-
HATrre r"racurra6a npr4MeHr4Mo erqe 6onee ycJroBHo. 34ecr rrlac-
urra6 no Koop/ql{HarroMy Ha[paBJIeHI4to y orrntlen or Mac[r-
ra6a no KoopAlrHarHbIM HarrpaBJIeHHffM x vr z.

f lpoexquu oxpyrxHocrerl ,  rexaulux He B KoopArluarHbrx
rrJrocKocTffx, MolKHo nocTpor{Tb IIo co[pff] ICeHHbIM AI4aMeT-
paM.

,{-na roro .rto6rr 6olee naraaAuo noraaatr xaxofi-ro opra-
frrHaJr, Moryr npr4Meurrbcs u Apyrr{e reoperr{qecxu o6ocno-
BaHHbre [pf lMoyfoJrbHbre aKcoHoMeTpr,rqecKue [poeKIlI4IL

5.5.2. KocoyroJrbnbre arccouoMerpuqecrcrre ilpoercrlr{u

PaccuorpenHbre arccoHoMerpr{rrecKue rrpoeKUI,IH noJlyqeHbI
rrpsMoynoJrbH6rM npoeqHpoBaHr,reM, [pr{ KoTopoM olcpyrKHoc-
' r ' l r  (p rnc ,  131,  133) ,  nexcau l r {e  B  KoopAr , rHarubrx  r rJ rocKo-
c'rffx, u Bce ApyrrIe oKpy)r(HocTl{, He JrexraulHe B [JrocKocTl,t
\ / l )oBHff, upoeqr4poBaJll4cb B 9JIJ' I I Ir ICbI, nocTpoeHHe RoTopLIX
cJro)rcnee, rreM uocrpoeHLre oxpyxcnocrei i .

.{na toro qto6rt nonyr{rlTb Her4crarrdeHHyro rrpoercqnlo oK-

l )y l (Hocra ,  neo6xo4uruo,  u ro6u coorBercrByrou l r re  nJrocxo-
c'ru oprrrurHana 6rtnu [JrocrcocrffMr{ ypoBHff. Herpy4no y6e-

/( lrrbcff,  Ha[pr,rMep, naar ry6, qro ecJra elo pacnoJro]Krrrb
r) 'r ' rrocr,ITerrbHo f iJrocKocrrr npoeKqrrft  rarc, qto6rr ABe rpaHlr
trr,r .rr lr  6rr [ trocKocraMu ypoBHff, To npr4 f lpf lMoylonbHoM npo-
r' | \ | r poBaHI{I{ aKcoHoMeTprlrr{ecHoro uso6parxenra8 rle noJIyrIIltTb.
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BocnonreyeMca KocoyroJ lb l lb lM r rpoe l lupoBaHl4eM (puc '

134a,  6 ) .  f loc rpoenze KocoyroJ l ruo f i  axconouerpuuecrcor f

npoexIIr4r4 (puc. 1344), aHaJror?IrrHo flocrpoenrlrc upsMoyroJlb-

nofi .  t .  e. Heo6xoAI{Mo SHarb axcouoMerpl4r{ecxl le Ea[paBJre-

:f.Vtfl V noKaSaTeJIU VCKaX(eHr{g uo 3TI{M HanpaBJIeHI{gM'

Sasl lcrt lr4ocrb yrJIoB HaKJIoHa oceit unu norasarerei uc-

Ka)+ceHl4ff B eroM cJlyr{ae 6yger ranaa*'

a)

0 Puc. 134

Ctangaprrrue KocoyroJrbnble arccoHoMerpuqecrze npoer-

ur{r4 noxaoaHbr Ha pl lcyHrcax 135-137. B neo6xo4uMblx cJIy-

qasx Aonycrcaercs r lpr4MeHsrb I4 Apyrue reoperl4r{ecKu o6o-

cHoBaHHbIe aKcolroMerpl4rrecKl'Ie npoeKIII{r4'

B xocoyronlnofi axconoMerpllr4 Tarlrce HanpaBJIeHI{g crre-

uuanbuo He noKa3blBarcTcs r 'r  ne o6osnar{alorcf l '  Herpy4ro

SAMETUTb, IITO B ATOM CJIYIIAC' CCNI4 Y OPHTI4IIAJIA HET OKPYEC'

noctefi B xoopAnHarHbrx n,'Iocxoctax XOY u ZOY, To orJII{-

r{rrTb KOCOyrOnbHyro (lponraltnylo lI3OMeTpI{Io oT KOCOyIOJIb-

nofi  $ponta.nrnofi  AuMerpun MottcHo roJlbrco no pasMepaM'

HaHeceHHbIM Ha l lepTerKe'

* cos: tx + cos: B* cos21 -

Vpannenve sa,qaer cOePY c R

2 -t cIg2<P, r4e j - Yro.n
-- J, + +ctg29; R,.,,:

npoeqltpoBaHns.

J7; n,"..: -

{acrr 1. feouerpr,recrre ocHoBbt KoHcrpyxpoBaHt,tg 1 3 5

Kocoyronrxan Sporranrrar n3oMerpr'{ectraf, npoeKqrf,
z

Puc. 135

Kocoyronuuaf, ropr3oHranbHaf, t,t3oMerprqecxaf, npoeKq]tf,

t,00

X

Pxc.136
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KocoyronuHan QpoHransras AxMerpl,t'tecxan npoeHqun
z

Pmc.137

5.5.3. Haueceurre paaMepoB rr yc.IroBHocrr.r

Paorrepu Ha axcoHoMerpuqecroM r.rao6parxenrar{ Mo)r(Ho
HaHOCr.rrb ToJIbI(O nO aKCOHOMeTpI4qeCKI,IM Ha[paBtleHr{s.M vlJrvl

B aKCOHOMeTpr.r r {eCKr4x RoopAI{HarHbIx IJIOCKOCIaX (prnc.  138) '

Brruocnrre rvrlrlvt npoBoAflT napaJIJIeJIbHo aKcoHoMerpntrec-

Kt4M OCSM, paSMepHble rngfiu - [apaJIJIeJIbHO I4SMepffeMOMy

orpesKy.
Jluttuu rurprrxoBxl4 ce.IeHI,Ifi B axcolloMerplrqecxl{x flpo-

ercrlr4sx HaHocar napaJIJIeJIbHo ognofi HB Al{aroHalefi upoer-

r{rrr{ KBaApaToB, JreE(aulux B cooTBercrByroul?Ix KoopAI4HaT-

Hbrx nJlocKocrf lx, cTopoHbl KoTopblx napaJIJIeJIbHbl aKcoEo-

Merpr{qecKl4M ocffM (puc. 139, 140).
flpunaroe upaBlulo HaHeceHI'Ifl nurruit lrrrpr4xoBKl'r' [oMo-

raer orJrr4trkrrb KocoyroJlbHble Spouta.nrnrre HSoMerpHIo t l

Ar,rMerpl{Ic).

9acrr 1. feouerprlecxue ocHoBbr xoHcrpyupoBaHxt 137

Puc. 138

Puc.139 Prac. L4O
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6. 3A,4AIII,I

6.1. vCJrOBr4g SAAArr AAHbr TEKCTOM

Hao6paacenue np*moil

1. .{arr qeprexc orpesxa rrpsMofi, He l,Icxa}rdalolqerocfl
na f l l .

2. [ata qeprex( orpearca npauofi, He r4cra]Kaloulerocfl
na f I2 .

3. Aarr qeprexc orpeara npauofi, He I{cna)rcaloulerocfl
na II3.

4. prarr qepre)rc orpegxa upauoft, rre l{cxa}Kaloulerocs
na II1 u l l2.

5. .{au qepre}rc orpeaxa upauoft, He l,Icrca)rcarculerocfl
na f72 u fI3.

6. .{arr qeprex( orpesxa nparvroft, He r{cxa}Kaloulerocff
na fI2 u lI4.

7. !,art lrepreJx orpearca upauofi, He lrcxaxcarculerocfl
ua fI2 u fI5.

8. .(atr qeprelr npamofi o6rqero roJlolxenrrfl na fI1 u
fI2, onpeAe Jrrrrb HarypaJlbHylo BeJII{qrrHy orpeoxa.

9. ,(arr qeprelr orpeaxa npauoft o6ulero rroJloxceHllfl
na fI12 rl fI3, onpeAeJlurb HarypaJlbuylo BerI4lII{Hy
oTpesKa.

10. .{arr qepre}r( npauofi o6rqero [oJro]KeHI{a na fll,
fI2, oupeAeaurr yroa c fl l .

11. .{arr lrepre}K upauofi o6rqero rIoJro?ICeHI{.fl na fI1,
fI2, onpegear-rtr yro"u c fI2.

12. .{arr qeprerr npxuoft o6Iqero EoJIo)fieHI{fl na fI1,
fI2, oupeAeautr yro.n c fI3.

13. .(atl qeprelr npauofi o6Iqero fioJloxtenl4fl r^afIz,
fI3, oupe4ear.rrr yron c fI2.

. 14. .[arr qepre]K npauofi o6rqero [orloxceru{ff na fI2,
fI3, oupege.nutr yro.n c fI1.

15. .{arr qepreJrc npauofi o6Iqero noJlo}r(enl{ff raafI2,
fI8, onpeAenurr yrol c fI3.

16. ,{arr qeprerrc upa*rofi no,q yuloM a, x fll.
17. Aarr qeprelx npauofi noA yr.rloM B x fI2.

9acru 1. l 'eouerprlecxre.ocnoBbt KoHcrpyxpoBauur 139+ -

18. .(arr treprelc uparvrofi noA yrrroM y rc fI3.
19. ,{arl qepre?rc npauorl rroA yrrroM y rc II4.
20. larr qeprelx npauori noA yr.rroM B x fI5.
21. ,{arr qepre}fi orpeaKa riparraorl o6ulero floJro]KeHr.r.fl

noA yrJroM a x $ponraarnofi rJrocrocrz TI2 u nop,
yrJroM B x ropuaonralrnofi n.nocxocrr fI1.

22. !,ars qepre)fi orpesxa uparvrofi o6rqero rroJroxce-
Hr{.fl, BBffTb r.A na paccroflH}trr s or npflMofi o6u1e-
ro noJrolKeHI4g.

23. .(am qeprexr orpearca upauofi o6rqero noJrorre-
HI4,fi, ITOCTpOI{Tb MHOTI{eCTBO TOaIeK Ha paCCTOsrrr4l4 S

or nastofi Toqxr{ na npauor?.
24. lrarr qepre)fi orpeaxa upauoft o6rqero [oJroxe-

HII.E, IrOCTpOrrTb BTOpyrc flpflMylo, napaJlJreJrbrlyro
nepnori Ha paccroffHrrtr s.

25. \au qeprerfi napaJrJreJrbHbrx np.sMbrx o6ulero no-
JIOIr(eH?Ig, O[peAeJIr{Tb paccTosHr{e Me}rc.qy H!I MtI.

26. [an qepre)fi upauolZ o6ulero rroJro]fienra, flocrpo-
r{Tb BTopyrc flpaMyro, crcperqr{Baroqyroqff c nefi rz
paCnOJIOXeHHyIO Ha paCCTOfl HI4LI S.

27 . Onpe gem{Tb paccro.E Hn e Me}rcAy cnperqrlBarorquMrr cs
rIp.fiMbrMrI

28. flpa*ryro o6ulero [oJro]fienrrs noBepHyrb Boxpyr
npavrorl, neprenArlrcyaapnofi fI1 ua yroJr g.

29. flparvryro o6rqero rroJro]KeH]rs roBepxyrb Boxpyr
npauofi, reprreuAuxyaapnori fI2 sa yroJr q .

30. Ilparvryro o6rqero [o,rorrcerrr4.fi roBepHyrb Borpyr
npavrofi, nepreHAr4rdynspuoli fI3 Ha yron g.

31. flparvryro o6rqero noJro)fieHrrs noBepnyrE Borpyr
npannofi o6rqero rroJro)fieHlra Ha yroJ'r e.

32, .{an qepre}fi npannofi o6rqero rorro}r{eurrs, Aarb
rrepre)fi npauori, fiepeceKarou{efics c nepnofi uog
yrJroM g.

33. .{an qepre}rc nparrofi o6rqero rroJro}KeHrr.s, Aarb
qeprexc upauorl, ilepecenarouleftcs c nepnofi no4
yrJroM e lr pacrroJror*enxofi rroA yrrroM a x fI2.

34. laH qepre)fi npauofi o6ulero rroJro)Kerrn,fi, Aarb
qepre)fi npauorl, [epecexaroqerlcs c uepnofi nog
yrJroM q r?r pacnoJroxennofi rroA yrJroM p x II1.

I
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35. Aan treprelr npauoft o6rqero noJro)Kenr{ff, Aarb
irepre)rc npauofi, [epeceraloulefics c uepaofi no4
yrJroM g rr pacrroJroxcennofi rroA yrnoM y r fI3.

36. Aau qeprelrc npauoft o6tqero rroJrolrceunff, o[pe.qe-
Jrrrrb Maxcuryrantnrrfi I,I MunlrMaJlrnrrfi yror c fI2
flpflMbrx, [epecexarouluxcfi c nepnoft rroA yrJIoM g.

37. .{au qeprexc npsuofi o6rqero roJloxtenl4fl, orpeAe-
Jrr{Tb Maxcrruaarnufi I{ Mr{HlrMaJlrnrrfi yror c fll
rrpffMbrx, [epecexarou{Iixcfl c ueprofi noA yrJroM g.

38. Aan qeprerrc nparvroli o6rqero rloJloxceuus, olpeAe-
Jrrrrb Maxclrryranrnrrfi rI MrrHl4MaJlrnrrfi yroa c fI3
fiptrMbrx, uepecercaroull{xcs c nepnofi noA yrJIoM q .

39. ,{an qepre}fi orpecxa npavroft, BBflTb ror{Ky Ha pac-
croflHlrr{ s nag nparvrofi.

40.',{an rrepre}K orpeoxa upauofi, Bssrb rorrxy Ha pac-
crosHr{r,r s uo4 npawroft.

41. ,{au qepre)K orpesxa npamofi, BBflTb ror{Ky Ha pac-

croaHur{ s aa np.auofi.
42. lran qeprelrc orpearca upauofi, BBffTb rotlxy Ha pac-

croarrrau s nepeA npauoft.
43. ,{arr qepre}K AByx rpffMrrx o6rqero rroJlo)Kenrrfl,

uepeceKaroult4xc.fi rroA yrJIoM 9.
44. [ar:o qeprexc Tpex roqerc A, B, C, He ne?KalrlrIx Ha

oAnofi rrpaMofi, fiprzr groM ToqKa A pacuoaonceua
Bbrrue ror{eK B, C; ro.rxa B nepe4 tovxauu A, C;
roqKa C aesee rorreK A, B; paccrosHHe /AB/ - s.

45. .{arr qepre)rc AByx rorlerc, Toqra A pacuo.noxcena

Bbrrue rorrKr4 B, a touxa B pacnoaorrena 6nr,r}Ite
Torrrcr{ A, paccroanue AB - s.

46. .{au qepre}rc nparuofi o6ulero noJro}fienl4fl, flocrpo-
r.rTb BTopyrc rlpflMylo, flepeceKaloulylocfl c nepnofi
uog yrnorvr 90" .

47. [ay qeptefi{ npauofi o6ulero rroJro?fienllfl Ha fll,
fI2, nocrpolrrb rpoexqurc Ha fIB.

48.

49.

,{ax veprex upauofi o6ulero uoJro}KeHrrfl na fI1,
fI2, noctponrb [poeKqnrc na fI4.

,{an ueprexc upauofi o6qero [oJIo]KeHI{s na fI1,
fI2, nocrpor4rrb rpoerqlno ua fI5.

9acru 1. leouerprrecrre octoBbt xoHcrpyxpoBaHxf, 747

50. .(an qepre)fi npauofi o6rqero noJrox(eulr.E na fI2,fI3,
[ocrpolrrb rpoexqrrp na fI1.

51. ,{au qepre}rc npa*rofi o6ulero noJro}r(enrrs ta 172,
fI3, nocrpor{rb npoerqnrc sa fI4.

52. lan qeprexc npamofi o6qero rroJrolr{eHr,rff Ha lI2,
II3, nocrpor{rb rrpoexrluro xa fI5.

53. Oupe4enr4Tb MaKc[MaJrbno Lr Mr{HrrMaJrbno BoBMo}rc-
Hbre yrJrbr HaKJroHa upauofi x fll, ecJrr{ yroJr Ha-
r(Jrona ee x fI2 - cr.

54. Onpe4enurb MaKcfiMaJIbuo rr MlrHrrMaJrbno BoBMotr(-
Hbre yrJrbr rraxJroxa upanaofi tt fI2, ecJrl{ yron Ha-
Krroua ee rc fI1 - B.

55. OupegerulTb MarcrrMrurbHo r{ Mr{Hr{MaJrbHo Bo3MorK-
Irbre yrJrbr HaKJroHa npalrofi rc fll, ecJrrr yroJr Ha-
KJroHa ee r fI8 - y.

LI ao6pauceu,ue nflocreocrnu

1. .{arr qeprerrc nJrocKocrr4 o6rqero rroJrorreuu"E Ha
I ]1,  I I2 ,  TI3.

2,,p,aru areprenc flJrocxocrtr o6"u1ero noJro]r{eur4fl Ha
nt, fr2, rr4.

3. ,{arr qepre}rc rrJrocKocrr{ o6ulero noJroxreutrfl Ha
TI2, II3, II4.

4. ,(arr qeprelrc rrJrocxocrr4 o6rqero rroJro)$enr{.fl Ha
flz, fI4, II5.

5. .{arr rrepre)K nJrocxocrrr o6ulero fioJrofi(err]rfi, Ba-
4anxofi rrerbrpexyroJrbHr{KoM.

6. ,{atr qepre}rc fiJrocxocr]r o6rqero rroJroxdenr,t,fl, Ba-
Aannofi nnruyronixr.rKoM.

7. lars qepre)fi nJrocxocrr{ o6ulero rroJro}Kenrrg, ga-

AaHnofi uecrlryroJrbHr{KoM,
8. .{arr qeprexc flJrocKocrr{ o6ulero [oJrox{enr{rr, oflpe-

Aenr{rb yron c fl l .
9. .[arr qepre]K [Jrocxocur o6rqero noJrox{eHr.ra, oupe-

AeJrr{Tb yron c fI2.
10. ,(atr qepre?fi [JrocKocrlr o6lqero [oJro)rdenuff, orr-

peAeJrurb yroa c fIB.
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11. .[arr qepre]rc [Jrocxocrlr o6ulero [oJIo]rceHLIs noA
yuroM crx f l l .

12. ,{arr qepre}rc [Jrocxocrr,r o6rqero [oJro]KeHI,Is rroA
yrJroM B x fI2.

13. .{arr qeprerr{ nJrocKocrlr o6rqero rroJloxtenr{.s IroA
ylJroM y rc fI3.

L4. !,ars qeprelr {rponraar,uo npoeqfipyrouleri n.rroc-
KocrI{, aagaunoft TpeyroJrbHr{KoM.

15. .(arr qeprelx ropuaoHranbno rrpoeullpyrorqeit nltoc-
Kocrrr, saAaxuoft TpeyroJrbHrrKoM.

16. .(arr qeprelx fopr4soHTaJrrnofi naocxoctu, aagannoft
TpeyroJrbrrr{KoM.

L7. lrarr \reprelx drpour:anrnofi unocroctu, aagannofi
TpeyroJrbHI{KoM,

18. flocrporarb rpfiMyro ypoBHs - roprraoHraJlb - Ha
ga,qaxHofi [Jrocx ocrrr.

19. flocrporrrb rrpffMyro ypoBu.fi - drpouraab - Ha
ga.uanHori rrJrocKocrt L

20. floctporrrb [paMyro ypoBuff - npoQluaruyro ups-
Myro Ha aaganuofi rurocKocTl,t.

21. flocrpor{Tb rlpffMbre nan6orruero yKJIoHa Ha Ba-

Aannofi rIJrocKocrH.
22. flposecrrr [pflMyro Ha paccroflHrrl{ s or nJIocKo-

STII.

23. Bastr rorrxy HaA fiJrocxocrblo Ha paccroflHl{t4 s.
24. Bsstr rorrrcy noA [JlocKocrblo Ha paccroflHlru s.
25. Bsgrr roqry rrepe.q nrlocxocrblo rra paccroffIrlrll s.
26. Basrr roqKy Ba fiJlocrcocrbro rra paccrosurltrr s.
27 . Hafirn rorrxy [epeceqeuua nparuoft lr [JIocKocrI4.
28. flepeceub Aarruylo rlJlocKocrb npauoit rroA yrrroM q.

29. ,(an r{epre}rc upamofi u flJlocxocru o6rqero uo.to-
'KeHI{fl, OrrpeAeJlrrTb yroJl Me}fiAy HrrM?I.

30. floctpolrrb [JlocKocrb rra paccro.EHr{I{ s or 4annoit
IIJIOCKOCTI{.

31. ,[aua [Jrocxocrb, nepecetlb 4pyroft rroA yrJIoM Q.
32. Hafrru Jrr,rnl{ro nepeceqeHns AByx uaocxoctefi.
33. Onpe4enuTb yroJl Me)fiAy AByMfl [rlocrcocrtrMrr.

Yacru 1. leouerprlecxlte ocHoB bt xoHcrpyupoBa H xf, 743

34. flocrpor{Tb ABe urocrocrr{ o6ulero rroJro}Kenr{,fl,
flepeceKaroulEecff rroA yrJroM g.

35. ,{ana onpy}nuocrn na fI1, nocrporirrb rrpoercr{r{ro
na fI2.

36. ,(ana oxpyfi{Hocru nafI2, rrocrponTb rpoerrlurc
na f l l .

37. Onpe4eJrr,rrb HarypaJrbnyro BeJrr4rrr{Hy orcexa [Jroc-
Kocrr4 o6ulero ltoJro]fienl,r.E, oaAaHHoro rpeyr.oJrb-
HI IKOM.

38. ,{au qepre)rc rrJrocxocrrr o6rqero rroJro)fieHr{s c rorr-
roft 0, nocrpor4Tb Ha [Jrocrcocrrr oxpyrr(Hocrb paArr-
ycou R c rleurpoM s toqre 0.

39. flepecearb Aannyro [Jrocxocrb o6ulero noJro]fienvs
uparvrofi , fiepneHAraKyaapnofi uJrocKocrrr.

40. llocrpor{Tb [Jrocxocrb, rrep[euArrxyJr.Epnyro AaH-
nofi n.rrocxocru o6rqero ttoJro]KerrI{.fi .

41. }Jailru rorrxy nepeceqenrlr,fi ropr4oouTaJrbuo [po-
equpyrorqeri npavrofi c rrJrocxocrrro o6ulero [oJro-
)fieHI4.E.

42. Hairrn rorrKy rrepeceqeur,ra Qrponraaruo rpoeqrrpy-
roqefi upauofi c [Jrocxocrbro o6ulero rroJroJfienr{s.

43. Haitr:,z^ Jrr.rHlrro [epeceqeHr{ Jr ropr.raoHTanbHo npo-
equpyroulefi rrJtocxocrrr c uJrocrocrtro o6r[ero uo-
JIO)fieHUff.

44. Hairr u Jr rr rrr{ro u e p ec err eH rlra Qrp o nran r H o rr poe rlr{ -
pyrcu1efi flJrocrcocrr4 c rrJrocKocrbro o6ruero rroJrorrte-
IIIIf l .

45. Hafirn JrrrHtrro uepecerreur{ff ropr{goHTaaurofi n.noc-
xocrt4 c rlJrocft ocrbro o6rqeno noJIolreHLr,ff .

46. Harlru JrrrHr,rro uepecerrenr4a {rponranruofi n.nocxo-
crr4 c rrJrocxocrblo o6u4ero rroJlolr(eHrrfl.

47. flonepnyrb [JrocKocrr o6uqero rroJro]Keuu.fi BoKpyr
roprraonTaJrr,Ho rrpoeq[pyrcqefi up.auoft Ha yroJr g.

48. flonepnyrb flJrocxocrr o6rqero rroJro]fieHrrs Boxpyr
SponranrHo npoeqapyrcrqefi npauofi Ha yroJr q.

49. flonepHyrb [JrocKocrr o6rqero rroJroxceHH.fi BoKpyr.
fopl{SoHTaJrrr Ao ropr,rSoHTaJrbHolo IIOJIO}rCeHI,Lfi .
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50. flonepryrr rrJlocKoctr o6ulero fioJlo]Kenrrfl Borpyr

$pontaru go dtpontarbnoro noJIo)KeHlrfl .
51. flocrpor4Tb rrJrocxoctr o6Iqero rroJlo)r{eul{s rroA

yrJroM a x fI2 Irr noA yI'rIoM p rc fll TJII,I o[peAe-
Jrr{Tb, BoSMO}I{I{O JIUI IOCTpOLITb TaKyIo [JrocKocTb -

o , :  3 0 " ,  g : 7 5 ' .
52. Onucarb oKoJIo AaHHoI'o rpeyroJlbnrlrca ABC ox-

pylrcHocTb.
53. Bnucarr a gannrrft TpeyroJlbu[x ABC oxpy]tcuocrb.
54. B nnocrcocru o6rqero noJroxcerrl{s BaAarb KBaApar

co cropouorl s.
55. f londpnyrb upnMylo a Boxpyr noAxoAsIrIHu o6pa-

sovr nrr6paunofi upnnroft Ao coeNlerqeHrrff c AanHofi
IIJrocKocTbro,

56. florepnyrb [Jrocnocts o6ulero noJro)KeHI,Ifl Ao rlo-
rolrceHr.rs $ponra.urxo IIpoequpyrotqefi .

57. flonepnyrb rrnocKoctr o6rqero rroJlo]rceullfl Ao rro-
Jro?rceHIIfl ropl,ISOIITaJrbIrO npoeIII4pyIOqefi .

58. Ha fll, fIz Aarrbl npoeK\LrLr -- aJIJILIncEI. OupeAe-
JIIITb, TITO B NPOCTPAHCTBE: 9JIJII,IfiC UJTVT OKPYXT.

noctr?
59. ICarue reoMerplrrrecxlre aJIeMeHTbI Moryr uMerb lrpo-

eKrlnlo - [psMylo JrLrHvIrc?
60. Karcue reoMerpuqecxlre gJIeMeHTbI Moryr I,IMerb rrpo-

erurrro - ealunc?
61. Vrol HaKJroHa rrJlocrocrLt rc fI1 - p, rcaxrtrvrz rvro-

ryr 6utr yrJIbI ee HaKJroHa x tI2?
62. Vroa HarcJroua rrJlocnocrrr x fI1 - c{,, KarcI4MlI

Moryr 6rrrr yrnrr ee HaKJIoHa x II2?
63. Kaxuu o6pasom o[peAeJII{Tb rro alepre)r{y, sBJl'fiercff

[JrocKocTb, Ila[prrMep, SaAaHHafi TpeyroJIbHI,IKOM,
rrJrocxocrbro o6rqero [oJIo]rceHrrg uar.t'racrnoro?

64. I,Iao6pax(enrs na fll u fI2 cumrvrerpl'IrlHbl orrroclrt-

TeJrbHo Apyr Apyra, o rreM ato ronopur?
65. Paauecrl{Tb [poexurrr{ f ipol{onoarnofi {rrryptt r

[poeKIII4oHnori crsgz.
66. Moxet JIII rrpfiMas 6rrtr ogxonpeMeuno upavoft

nau6onrurero yKJIoHa rrJlocKocrl{ x fI1 ra fI2?

tlacru 1. l-eouerpr,recxtte ocHoB bt KoH crpyl,l poBaH xf, L45

H eo6pawen ue rLooep xrr.ocrnu

1. ,{aH vepre}f i  cQreptr, Baarb rot lry Ha r loBepxnocrlr.

2. ! 'aw qeprerr{ KoHyca' Bosrb rot lxy Ha noBepxuocrz.

3. Aas l lepre)rc qI,IJtI{rrApa, BSsrb rot lxy Ha f loBepx-

HOCTI{ .

4. [au qepre]K cq)epbl, BSsrb rorrxy Ha ee [oBepxHocrllt

Ha PaCCTOffHIIU{ S.

5. , [au qeprerft  Topa, Bcsrb rotrKy Ha r loBepxuocrl4.

6. Aas qeprelx KoHyca, BSsrb rorrxy Buyrprr rloBepxnoc-

TI4 Ha PaCCTOflHI{Ilt S.

7. lau qeprerfi Irr{JII4EApa, B3ffTb rorlxy BHyrpLI rroBep-

XHOCTI'I lta PaCCTOSHI4III S.

8. .{aH r{epre}fi Topa, B3.fiTb roqrcy BHyrpI'I noBepxnocrlr

Ha paccroflHl4ll s.

9. Aau qepre)r{ c{reprr, B3ffTb rotlxy cHapy}KI{ rloBepx-

HOCTII Ha paccTogHl4r,I s.

10. ,{an qepre}K Kouyca, BSsrb rotlxy cuapy)Klt rloBep-

xHocrl{ Ha paccroflHrrl{ s.

11. .[au ileprext qI{rI,IHApa, naff:rb rorrxy cHapy)nl{ rro-

BepxHocTPI Ha paccTosHlru s.

L2. [au qepre)K Topa, BB.fiTb rorrry cnapyxcu rloBepxuoc-

TI{ Ha paccTosHl{I{ s.

13. ,{an qeprexc cdleprt rr roqxI4, olpeAeJlrrrb [oJloxce-

III4e TOqKIlt I'I paCCTOSHII€ AO IIOBepXHOcTIt.

L4. laa qepre)fi Korryca H Tor{Kr{, onpe/qenl'ITb [oJIo-

tKeHHe rolIKI{ U paccroflHI4e .4o rloBepxHocrrr.

15. ,{au qepre}*c ulurr{HApa v rollKllt, o[peAeJI[Tb no-

Jro)r(eHrre roqKrr I{ paccroffHl4e .qo noBepxHocrrr.

16. .{an qeprext ropa u rorIKI{' o[peAeJlr{Tb noJlolr(e-

HI{e TOqKI4 rr paccTo.sHI,Ie Ao lroBepxHocTI4.

17. f lepecevr cQepy upauofi  o6rqero norlo)f ieHrrf l '  pac-

rroJrotrcenHofi uoA yrJIoM a n fI2'

18. flepecevr, ccpepy npanroll o6rqero rorlor+celrl{fl' pac-

rrorroxdeHuoit no4 yrrloM 0 x fI1.

19. flepecevr c@epy npavrofr o6ulero rroJlolrcenlrs' pac-

rloJlo]rceHHofi noA YrrroM Y rc fIB.
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2O. flepecer{b }coxyc npa*rorl o6rqero rroJroxcerrrr,E, pae_
uoJro)fieHHori uoA yrnoM a, r fll.

21. Ilepecearb Kouyc nparrofi o6rqero rroJro]rcenufl, pac-
rroJrorfieuHofi uoA yuroM $ x fI2.

22. flepeceqb Kouyc upamorl o6rqero [oJro]Kerrr{fi, pac-
rroJrolrceuuor? no4 yrJroM y x fIB.

23. flepeceqb rlr,uruuAp nparuoft o6ulero rrorroJrceurrs,
pacnorrox{enHoft no4 yrJroM c rc II1.

24. flepeceqb 4urunAp npanroft o6rqero rrorror*enr{.fl,
pacroJrolceHnofi noA yrnoM 0 x fI2.

25. flepecerrb qlrJrr{HAp npauoft o6rqero rrorro}r€eulr.fl,
pacrroJroxcennofr uoA yraou y x fIB.

26. flepecerrb rop uparuoft o6rqero rroJroxceur,rfi, paefio-
noxerHorl roA yrJroM o x fl l .

27. flepecerrb rop nparuofi o6rqero rroJrolrcexr{a, paclo-
noxcenuori rroA yrJroM p x fI2.

28. flepecer{b rop npauoft o6rqero rroJro)r(eur;r, pacfio-
aoxennofi [o.q yr.JroM y x fIB.

29. flepecevr c$epy upamori o6rqero rroJroxcerrr.fi, [po-
negenHofi Ha paccro.fiHar{ s or rler{Tpa.

30. flepecerrb Kouyc npauofi o6ulero rroJrolxerrr{.8, pae-
rroJrolrcennofi nog yr.JroM g K oclr.

31. flepece.rr rIr{JrHHAp npauoft o6uqero rrorrox€errr.fi,
pacfioJroxrennoft uo4 yrJroM g K ockr,

32. flpoaecrr,r upsMyro o6rqero rroJrolrceur.rs rra pac-
CTO8HI4II S Or IIOBOpXHOCTTII KOHyCa.

33. flponecrra rrpflMyro o6ulero rroJro)Kexrts Ha pac-
cToflI{r4r{ s oT [oBepxHocTr{ III{JrI{I{Apa.

34. flponectz rrpffMyro o6rqero rroJrolrcenrrfi rra pac-
cToflHr4r.r s oT [oBepxHocTr4 cseprr.

35. flponecru rrpflMyro o6ulero rroJro]Kexr.rfi Ha pac-
cro,fiHr{rL s or floBepxnocr]r Kouyca no4 yrnom B rc
rt2.

36. flponecrrn fipsMyro o6rqero rroJroxcenns Ha pac-
CToffHI4LI S oT [oBepxEoCTI{ IIr{JrrlrHApa nog yraonn p
x fI2.

37. flponecrrr fipflMyro o6rqero rroJror*enr{fi rra paccro-
fiHLrr{ s or rroBepxuocrra c{reprr rroA yrJroM B rc II2.

38. Hafitra rorrxrr rrepecerrenr4a nparroft co ceepoft.

9acru 1. feouetpurrecxue ocxoBbl KoH crpylr poBaHHf, 747

39. Hafita rorrrtr rlepecerreHlts npaMon u qLIJII{HApa.

4O. Hai:glu ror{Kr{ flepeceqenl{.fi npflMoit I'r KoHyca.

41. flocrpourb cerrerr{e cQeprr rrJlocKocrblo o6ulero rro-

Jrox{eHrrff uoA yrJroM cr x II1.
42. floctpornrb ceqeuue c(repu rJlocnocrblo o6qero no-

JrorfleHr{.s roA yrnoM.p x fI2.

43. floctpol{Tb cer{eulde KoHyca rlJlocxocrblo o6ulero

noJro'I(erlr{fl rroA yrJIoM u x fI1.

44. floctpol{Tb cerreur{e Ko}ryca rrJlocKocrblo o6u{ero

floJro)r{eHr{s rIoA yfJIoM B x fI2.

45. flocrporrrb cerreulrre TIrIJI rrHA pa nJlocxocrblo o6qe -

ro rroJrot*(eurr.E rlo.q yrrloM cr rc fll '

46, floctpol{Tb cerreHr.Ie III4JIIIHApa [Jlocxocrbro o6rqe-

ro rloJroxter{r{s rroA yrnoM p x fI2.
47. flocrpoztr ce.rerir,re c([repu rrJrocxocrbro noA yrJIoM

s r  I I1 .
48. floctpor{Tb cer{eur,Ie crfeprt rrrocrocrblo noA yrJIoM

p n fI2.
49. floctpolarb cerreur4e KoHYca

JroM cL x fI1.

5O. IloctpovlTb ce'lerl:"le Konyca

aou p x fI2.
51. Iloctporrrb cer{eHr{e rII{JIrrHApa uJlocxocrblo rroA yr-

JroM cL x fI1.
52. floc'rporatr ce-rentre qI{JrI4HApa rrJlocxocrblo rroA yr-

aou B rc fI2.
53. flocrpo rrrb JruIlavltr n epeceueHll.s [oBep xHocre fi qlr -

Jrr{HApa 14 KoHyca.
54. floctpourrb Jrzrrruu uepeceueHus noBepxuoctefi qrt-

Jrrrr{Apa rt cdtePrr.
55. floctpol{Tb Jrr{HI4rr rrepecei{eul{s rroBepxHoctefi rco-

laycav cQeprr.
56. floctpoltrb paBBeprny qr{JlrrHApa 0,rrurrTultecxoro.

57. floctpolrrb paaBeprxy KoHyca sJrrrI/trITl4rrecnoro.

58. Iloctpor4rb paaBeprxy c$eprt.
59. floctpot4Tb cerreHr/te KoHyca rrJlocxocrblo o6ulero

rroJroEceHrrs rro SJrJIr4rrcy.
6O. floctpollrrb cerrel{rrte rconyca fiJlocKocrblo o6rqero

rroJrolrceHllg IIo oKpyt+cHocTrr.

uJrocKocrblo no.q yr-

urocKocrblo rIoA yr-
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61. flocrpolrrb ceqeuue Korryca rrJrocnocrbro o6rqero
rroJro)rceHrrfl Eo r}{IIep6one,

62. flocrpor{rb ceqenue Kouyca rrJrocrcocrbro o6ulero
rroJroxceHr{a uo uapa6oae.

63. .{arr qepre)r( roptroonTaJrbrro upoerlr4pyrou{ero oJr-
JII4nTLIqeCKOTO qI4JIlIHApa, IIOKaBaTb CeqeHLIe nO Oft-

pyxtHocrl{.

64. ,{aua rrpoeKrlrl.fi TotrKLr Ha paccrosHrrr{ s or rroBepx-
HOCTH TOpa, [OCTpOr4Tb BrOpyrO [poeKur4ro,

65. Aana flpoerrlr4ff Torrxlr Ha paccroflHlrtr s or [oBepx-
Hocrn caDepbr, rrocrpor{Tb BTopyrc fipoercqr{ro.

66. flaua flpoerrlr,rfl Torrxr{ rra paccroflHr{tr s or rroBepx-

HOCTT4 KOHyCa, nocTpolrrb BTOpyp npoeKrlr{rc.

H so6pancenue npocnp&Hcmaewfloti Qop twuc

1, .(an qeprelr( [upaMr{Abr, rrocrpouTb BrrA rro crpeJr-
Ke.

2. !,an qeprelr{ upr4gMbr, uocrpoLtrb Br,rA no crpeJrKe.
3. flo cr4MBony fiocrpor{rb qepre}rc Ha il1, fI2 npo-

crpancrBeuuofi @opuu, [ocrpor{Tb Br4A no crpenxe.
4. Oupe4e-rrrarb rorrx[ [epecerreuua upavrofi ]r [LrpaMr4-

AbI.

5. Onpe4ear{Tb rorrrcr{ rrepecer{eu}ra nparvroft I{ rrpl,rgMbr.
6. Oupe4eru4Tb rorrxlr rrepecetreHr{a upavrofi u [pocrpau-

crBeuuorl Soprurr (curvraoa).
7. Basrr rorrxy rra paccrosnrrlr s or 4annofi rpaHlr

BHyTprr MHOrOrpaHHUKa.
8, Bssru Tor{Ky Ha paccrognlrn s or 4anuofi rpagrr

cHapy)nr{ MHororpaHH}rKa.
9. flepecevb AaHHyro rpaHb MHororpaunurca nparrofi

rroA yrJroMq K fpaHr{.
10. flepecevb AaHHyro rpanb Mnororpafirruxa npnuofi o6-

rqero rroJroxcenr{s, [poBegennofi rroA yrnoM a, x fI1,
11. flepeceub Aarruyro rpaxb Muororparrnr.rrca upauofi o6-

u{efo [oJro]Kexr4ff, rrpoBeAennoft rroA yrJroM p x II2.
12, flocrpourb cetreurre MHororparrH[Ka [JrocKocrrro o6-

rqero rroJroxceuuff, npoBeAennofi rroA yrJroM a x fI1.

9acru 1. l-eomerpulecxt,te ocroBbl KoHcrpyxPoBaHxf, 749

13. flocrpourb cerreur{e MEororpaHHI4Ka [JlocKocrrro o6-

ulero uoJloEceHr{s, [poBeAeHHofi IIoA yrnoM B x fI2,

14. floctpourb paapea MnororpaxHlrxa rlJlocKoctrro o6-

qero rIoJIoxteHI,Ifl' rlpoBeAerrHofi noA yraon'r u, x fI1.

15. floctpor,rrb paspea MuororpaHHI{Ka flJlocnocrbIo 06-

urero [oJIo)KeHI{ff, rrpoBeAennofr noA yr.lloM B r fI2.

16. flocrpol{Tb Harypaatnrrti B}rA ceareHl{a MHororpaH-

rrHKa nJlocKocrblo o6ulero [oJIO]KeHI4fl' npOBeAeH-

uori no4 yrrloM a rc fI1.

17. floctpourb HarypaJlrurrfi nug ceqenl4lfl MHororpan-

Hr4Ka IJIOCKOCTbIO O6qero rloJlo]r(eHr4fl' [poBeAeH-

nofi noA yrJIoM P x II2.

18. floctporlrb rI[paMfiAY, Y rotopofi ocHoBanlle -

flJrocrcocrb o6Iqero rroJloxtelrl{fl IroA yrJIoM cr rc fI1,

a Beprul{Ha yAaJrerra oT UJIOCKOCTI'I OCHOBaHI1lfl tra

paccrosHl4e s.

19. floctpotlTb rrI{paMuAY, Y rcotopotf ocuoBaulle -

rJrocnocrb o6ulero noJlo)fieuufl roA yrJIoM p x fI2,

a Beprul{Ha yAaJIeHa oT rrJIocKocTI{ ocHoBaHufr HA

paccroffHrre s,

20. flocrpolITb [pLIsMy, y rcotopofi ocnoBant,re - [JIoc-

Kocrb o6Irlero rIoJIotKeHI4fl rIoA yuloM cr x fI1, a

BepxHI{e TOtIKrr yAaJrerlbl oT ILIIOCKOCTI{ OCHOBaHUS

IIa paccroffHue s.

2 1 . MsororpanHlrK <( [pocBeprl4Tb D qrrJIIrtHApr{qecKI{M

oTBepcrueM, ocb IcoToporo pacrloJroEteHa II0A yrJIoM

a rc f l l .

22. MnororpannlrK ( fipocBepJlurb t III{ruHAprrlIecKrrM

oTBepcrI,IeM, OCb I{OTOpOTO pacnoJlolKeHa rroA yTJIOM

0 x f I2.
23. Mnororpaunl,tx < [pocBepJlr{Tb 'l quJI I4HApI4lIecKrrM

orBepcrl4eM, ocb Koroporo - [p'ffMafl o6ulero uo-

Jrolrceur{s, [poBeAexnaff rroA yrJIoM a x fll.

24. MnororpaHHHK < npocBep JII{Tb D III'tJrlIHApr{qecKI4M

orBepcrl leM, ocb Koroporo - f ipsMafl o6rqero uo-

Jrolrcenldfl, flpoBeAerrHaff rIoA yrJIoM p rc fI2.

25. MnororpauHux ( rIpocBepJMTb ) qI4nI'IHApI{r{ecK rrM

orBepcTr{eM, ocb KoTOpOTO pacIIoJIo]KeHa IIoA yrnoM

qi rc AaHHoft rpalrl{.
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26. B MnororpauurrKe nocrporrrb orBepcrue rroA yr-
JroM cx, K fiJrocKoctu fll, HOpMaJrbHOe CeqeHIlIe oT-
BepcrtrI - paBHocroponnr,rri TpeyronbHrrK.

27, B MnororpauuuKe rrocrpor4Tb orBepcrlre rroA yr-
.norvr p x fI2, HopMaJrbnoe cerrenr{e orBepcrlrff -
paBHocroponnzfi rpeyroJrbur,rK.

28. B MrrororpaHxure nocrpolrrb orBepcrue rroA yr-
JroM g K fll, HopMaJrbHoe cerreur{e orBepcrr{s -
KBaApaT.

29. B ruuororp€urnr{Ke rrocrpor4Tb orBepcrrre nog yrnovr p
rc fI2, uopruaJrbuoe cerreurle orBepcrrrs - KBa,qpar.

30. B MuororpaHrruxe rrocrpor{Tb orBepcr}re rroA yr-
noM q K AaHHori rpaura, HopMaJrbuoe ceqeutre or-
Bepcrraa - paBHocropounurl TpeyroJrbHr{K.

31. B MHororpauHrrKe rrocrporrrb orBepcrrre rroA yr-
noM q K Aarrnorl rpaur4, HopMaJrbHoe cerreurre or-
BepcTrr.ff - xBaApaT.

32. ,(ano r.rso6palrceuile [pocrpaHcrnenHofi $oplmr, garr
rroJrHyro paoMepHyro rn$opuaquro.

33. .(arr arconoMerpu.recrurl qeprerfi nrapanaugrr (xovr-
nrrexcnufi veprerx 4aH).

34. .(arr aKcouoMerpuuecxr,rrl qeprexc npr4sMbr (rcou-
uaexcnrrri veprex 4au).

35. .(arr aKcouoMerpr.r'recnaii qepreJrc qunungpa (xou-
nrercHrrri veprex gan).

36. ,{arr axcouoMerpua{ecrcr{ri qeprerr Kouyca (xorvln-
,rexcHrui ueprex 4an).

37. lran qeprerfi rrJrocKocrrr o6rqero rroJrolrcexlrff, Aarb
KoMrrJrexcHrrfi veptenc.

38.,{ax qepre}fi rlr4Jr rrruApa, fiocrporrrb HarypaJrbuyro
BeJrrrrrl{Hy cerreul{s rrJlocxocrblo o6ulero noJro}fi eHI{fl .

39. ,{au qepre?K xouyca, nocrpoltrb HarypaJrbHyro Be-
nrr r{rltHy cerl eH14 fl [JrocKocTb Io o6rqero [oJro)tceHua.

40. .{an qeprerx cQepbr, [ocrporrrb Harypanbnyro Be-
nr{aru Hy cer{exLI ff rrJrocKocTbIo o6qero [oJIoxteHr{fl .

41 . ,{au qepre)fi rrrrpaMr{Abr, rrocrpor{Tb Harypy ceqe-
Huff rrJlocKocTbIo o6ulero noJroEceHr{.fl .

42. lran qeprelr{ [pr4aMbr, rrocrporrrb Harypy cerrexr{ff
rrJrocrocrblo o6ruero rroJro)ft eHlrff .

I acru 1. feouerpx,recKr,te ocHoBbl KoHcrpyl't PoBaH t,tf, 1 5 1

43. .(au treprerrc rrpllaMbr, nocrpolrtrb pasBeprry ee uo-

BepxlrocTlr.

44. lau qepre?r{ [[paMr{AbI, rrocrpot4Tb pasBeprrcy ee

rroBepxHocTrI.

45. !,ar^ .reprelrc UIIJII{HApa, [ocrpol4Tb paaBeprxy ero

noBepxHocTI,I.

46. lan qeprexc Konyca, nocrpollTb paoBeprKy ero rro-

BepxHocTI4.

47. [au qepre]r( c$epbl, rlocrpor{rb paoBeprrcy ee uo-

BepxHocTI,I.

48. flocrpor{Tb Jrr.IHrrIo [epeceqeHl,tff AByx qI{n[HApoB.

49. flocrpolrrb JIrrHrrIo [epecerreul4s qI4JItrHApa v Ko-

Hyca.

50. floctpourb JIuErrIo flepecet{eHl,Ifl qI4Jrr{HApa u cdrepu.
,51. flocrpovrb JIzHI{Io nepeceqeurrfl qI{JII{HApa tI Topa.

52. flocrpouTb JTLIHITIIo nepecerrenfis AByx rconycoB.

53. Hafiru rorrnu [epecerreurra nparrofi o6rqero nono-

)rceHrrs ra rouorpa(pfiqecKofi rroBepxllocrl{,

54 .  Crconcrpyr {poBarb  rpocrpancrBeuuy lo  Sopuy '
BKnroqaroulyrc [oBepxHocrLr KoHyca r{ qI{JIlrIrApa,

Aarb rroJrHyro r,rco6paartreJrbHylo I{ pacMepHyro* ilH-

Qropuaqzr.
55 .  Cxoscrpy l lpoBarb  rpocrpancrBenHy lo  Oopt t l y '

BKJIIOlIaIOIqyrc nOBepxHOCT}I COOCHbIX UI4IJIHIIApOB
paanbrx .qrraMerpoB, Aarb noJlnyro uso6pasureJrbxylo

r{ paaMepHyro uudropvrarluu.

56 .  Cxoncrpyr {poBarb  [pocrpaucrBeHny lo  Oopt t l y ,
BK Jrroqarculyrc IIoBepxHocrt4 III4II{ IrApOB, OCI,I KOTO-

pbrx uapaJrJreJrblrsle rrpsMbre, Aarb rIoJIHyro uao6pa-

ar4TeJrbHylo u pagMepuyro un{ropua4uIa.

57 .  Crconcrpy l lpoBarb  rpocrpaHcrBennyro  Sopuy,
BKJrroqarculyrc rroBepxHocrl{ qrrJlrr HApoB, ocll KoTo"

pbrx [epecercarorcs noA yrnoM q, Aarb uo.uuyro raso6-

paorrreJrbHyro u paaMepnyro zuQopMallfir{.

. Pasruepnyro r'rn{ropnra4uro Ao[ycxaercff AaBarb B Br.rAe saHeceHl{s
lLrnocHbrx a paoMeprrblx ttttuuit, 6e3 paoMeprbtx r{EceJr.
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58. Crconcrpyr{poBarb rpocrpancraenHyro Qoprnry,
BxJrroqarctqyrc fioBepxuocru cSepu lr KoHyca, Aarb
fioJruyro uao6paar.rreJrbHyro r4 paoMepHyro ux{ropua-
\Lrx.

59.  Cxoncrpyr , rpoBarb r rpocrpaHcrBeHHyro Sopruy,
Bxrroqarculyro noBepxHocrx c@eptr u rlr{Jrr{H.qpa, Aarb
rroJrHyro rleo6pasrnreJrbHyro r{ paBMepHyro un@opvra-
\LrLr.

60.  Cxoncrpyr , rpoBarb rpocrpaucrBeHHyro dtopuy,
BKJrroqarculyro noBepxuocru cSeprr, Kouyca r{ rlr4-
Jrr{HApa, Aarb floJruyro raeo6paaureJrbuyro u pasMep-
nyrc unrpopMarllrr4.

61.  Croncrpyr{poBarb r rpocrpancrBenxyro Sopvry,
BKJIroqarculyrc IIoBepxHOcTIrt TOpa u III4JIIIIIApa, AaTb
rroJrHyro r,rao6paanreJrbHyro ?r paBMepHyro n n@opnra-
\krvr.

62.  Cxoucrpyr{poBarb r rpocrpaucrBeunyro Oopuy,
BKJrroqaprqyrc [oBepxHocTrr Topa u KoHyca, AaTb
roJrHyro laao6paaurenbnyro r{ pasMepHyro an(popua-
uxI1I,

63. CxoxcrpyrlpoBarb npocrpancrBeHuyro @oprtly,
BKJrroqarcu{yrc rroBepxHocTr{ qrrJrr4HApa 14 IIoBepxHo-
crr{ Bparr{eHyrfl,, Aarb noJrHylo rteo6paarareJlbHyro rl
paaMepxyro uHQopuaqur,r.

64.  Cxoncrpyr{poBarb npocrparrcrBeuHyro (Dopuy,
BKJrroqaloqyrc IIOBepxEocTI{ Korryca 14 IIoBepxHocTtr
Bparr{eHrrfl, Aarb noJrHyro nso6paar.rreJrbnyro u pas-
Mepnyro uxQopuaquu.

9acru 1. [eomerprvecrtre ocroBbt KoHcrpyxpoBaHxf, 1 5 3

6.2. yCJIOBLIfl SAAAtr AAHbI TEKCTOM
H IIEPTE}ITAMLI

II o crnpoenue rco uLntuerccwozo veprnetc@

1. f loctpolrrb KoMrrJrexcnufi  veprerx (x. q.) no HaUIaAHbIM
lrso6parxenr,rsM opr{rr{HaJla, cocroflulero I{g rpex rorrer.

2. f locrpoutr rpetnfr BHA KoMnJrexcHoro r lepre)Ka.

j

{ s
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4 .
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Ilpnnwe vacrnHn?o u o6ugeeo rlonorrceH.un.
Otnnocumenbn oe no noucevue npntwblx

flocrpourr K. tr. orpeorcoB:
a) ropuoouraJlbHoro 4.nunofi 25 rvrrvl nog yrnou o,:45"
6) tfpoHta.nbHoro Arrl4Hoft 30 MM, rIoA yrnorvr p:30'

n) upoQr,rnrHoro AJrIaHofi 35 ruru noA yrrloM p:60' tc
n) QrpoHrarbuo npoeul4pyrcqero gtruuoir 20 rurvr;
g) ropuaonraJrbuo npoelrl4pyroqero grnxofi 25 mu;
e) npo@unruo llpoequpyrculero 4.nnuofi 30 rvru.

flocrpontr K. q, rrpffMbrx o6ulero nonorrceul4a:
a) eocxoAguleft;
6) uucxogsqefi.

rc f l l ;
rc II2;

TI2;

5. Onpe4enr,rrb oruocl4TeJrbnoe noJrorf ieut ' Ie f lpf lMblx:

,[ ono nnume nbH,bLe nnocrcocrnu npo ew4uri onp e 0 e ner+ue
H&rnqp&tlbrlblx aenuvun (n. e.) ornpesrcoo

u azno6 ezo rua'rcnorua

6.f locrpourl AononHr,ITenrnrrft  r I , IA E.

9acrr 1. leouerprlecxtle ocloBbt KoHcrpyt{poBaHxf, 1 5 5

7. Onpe4e.uzrb H, B. orpesxoB ri
K rrJrocrocru npoerqufi :

YTJIbI lIX HAKJIOHA

B2

B t

8. Iloctporarr x.
a)  n. ,  r .  orpesKa
3 0 rvr r"r;

oTpesKoB:
6) yron HaKJroHa
orpesKa F :30 ' ;

n) yro.n HaKnoHa
orpeoKa c,:30',
p:60 ' .

a I .

B2

flnocrcocmu vocrnwozo u o6weeo

9 .  f l oc roos rb  K .  q . :

a) ropzaonraJrbnoro rpeyroJrbHr4xa co cropouanru 4O, 45
rz 60 rvrrvr;

6) $pouranbHolo nponoBoJrbHoro qerbrpexyro.rrbHr{Ka;

e) upo$uarHo npoerlr{pyrcqero rr. f iTr{yroJtl ,Hr4Ka;
r) Sponranrno npoequpyroqeft uJrocrocrr4 nog yrnorvr p:30'

n II1, sa4axnori rrapaJrJreJrbubrMrt npflMbrMr4;
4) ropueonraJrbHo [poequpyrculeri  n,rocrcocrrr noA yrJroM

ct:45' w lI2, aagannorZ nepeceKaroullrMrrrc.E rrpflMbrMlr;
e) npo(punrxo rpoequpyroqefi [JrocKocrr4 no4 yr;rorvr p:gQ"

x f l l ,  aa4anxofi  DABC.

l
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10. f locrpolrrb rrpf lMble
a) x f I1; 6) x f I2; n) rc

nau6onrruero
tI3.

VKJIOHA NJIOCKOCTEI I :

11. flocrpor.rrb K. r{. KBaApara ABCD'
roplrgoHTaJlrnofi 4narona,ra AC (H.n.

hz

Omn ocumenbH,oe nonoitcerlue npntwort, movrcu

u nnocnocrnu. Onpe0eneruue Vzno6 H.arenotrcl o,rlceKa

nnocrcocrnu u eao ,1- 6.

12. f lparrraa o lrpuHaArlelrcrrr nJlocKocri DABC Aocrpol{rb:

a) suA cBepxy; 6) eug crepeAu; n) ru4 crleBa'

ecJII{ AaH
= 42ytrtr),

r{eprex( eno

B

f7

9acrs 1. Ieouerp trecxlte ocnoB bt KoHcrpyl,lPoBaH xf, 757

13. f locrponrb orHoclrrrenbxo uJrocxocrr ' t '  aa4axxofi  
" 
DABC,

Torrxr{: D - s nJlocrcocrl4; E - uoA; F - aa; H - nepeA;

K - a e a e e ; L - n p a n e e .

14, flrocrocrb, BaAaHHas DCDE, JIe)rcHr B nJlocxocrl't DABC'

Aocrpourb: a) nng cBepxy, 6) nt l4 crrepeAl4.

15. Onpe4eJrurb [oJrox(eHue rot ler

nJrocKocrr,r,  oa4annofi  DABC.
D, E, F orHocI,ITetIbHo

B3
t2

E7

2

,F,
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16. Onpe4elr,rrb Bsar,rMHoe noJroxceHr,re npfiMorz a fiJrocrcocrrl.

17. 9epee roqrcy D npoaecrz [pffMbre rrapanJreJrbnrre: a) nnoc.
rcocru DABC; 6) DABC u l I2; s) DABC n II1.

18.  Onpe4enurr  n.  e.
Ha: a) 0 rc II2; 6) a r

B2

[JrocKocTI'I 14 yrnbr ero

c1

IIAKJIOoTceKa
I I 1 .

t599acrr 1. feouerpntecxre ocxoBbl KoHcrpyxpoBaHxf,

19. flocrpor,rtr Irullvrvt nepecerreHl{f

6)

IIJrocKocreI{.

Bz

20, f locrporzrb nJIocKocrb,
napaJIJIeJrbHyro IIJIocKocTI4,

npoxoAffrrlyrc qepeS TotrKy
oalraHHofi ABC.LI

a)
D2

01

E2

Cr



1 6 0

Toweu u nuuuu tLa noaepenocrrlu"
Ilepecevex,ue npanort u noocnociu c nonepxnocfiLbro

21. f locrpozrb Bropbre npoeKuua ro.rex A, B, C.

22. flocrpor,rrb BTopbre fipoerrlr4r4 nznvru ABC.

o
a)

HH)I{EHEPHAf, TPAOHKA 9acru 1. feouerprrrecxle ocHoBbl KoHcrpyxpoBaHun 1 6 1

23. flocrpornrb roqKlr nepeceqeurra nparvrofi c floBepxuocrbro.

2 4. Uocrpou.tb Jrvrrvrfi [epeceqenn.E rrJlocxocrtr
xHOCTf fMH l l t  H .  B ,  Ce. re f rA f i ,

B-E c noBep-

5 ' t' I,lnxeHepnarrpaSxxa
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25. Kaxne nJrocrcocrlr paccexaror KoHyc no:

a) oKpyEcHocrr4;

6) a.nnr.rucy;

e) napaOoae;

r) ruuep6oae;

g) rpeyronruHKy.

f locrpourr  H.  B.  ce l re-
:auir,.

II e p ec even ue no e e p xno crnefi,

f locrpolrrr Jrvtruro [epecerreHus noBepxHocrefi. Onpege-
JIIITb BLIAIIMOCTb Ha qepTelKe.

2 6 . 2 7 .

9acru 1. Ieouerprtecxue ocroBbr r(oHcrpyr,rpoBarxs 163

2 9 .2 8 .

3 0 . 3 1 .

- f -
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Paaeepmrca noeepxnocmeri

flocrpourr pasBeprxr4 [oBepxHocrefi, nanecrvr Jrvrrvtu,
npl{HaAJre}I(arque IIoBepxHocTfl M.

3 2 .

l--
/

{acrr 1. l-eouerprrecxhe ocxoBbr r(oHcrpyupoBalrs 165

3 6 . 3 7 .



1 6 6

41.  Onpegennrr
Aaanor i  DABC.

1,I H)I{EH EP HAR TPAO }I KA

6)

40.
r ) ,

a)

Onpegenlrrr paccroflHne or toqxn A ao
BoccrauoBt4Tr o6u1ufi nepneHArrryJrsp -

nparuofi:
r ) .

a) ,  6) ,

r)

h '

paccrofiHr4e or ror{Kn D 4o nlocxoctr.r, 3a-

42. Onpe4enlrrr
or ror{Kr4 A no

a)

43. l locrportrb f lJroc-
KOCTb, neprreHAr{Kynfl p-
Hyro K nJIocKocTH, 3a-

Aannofi AABC.

r,r noBepxHocrefi na paccroaHnu
Ha Br,rAe cBepxy,

r67

e)

{acrr 1. feouerpurecx[e ocroBbr KoHcrpy]rpoBarxf,

6)

paccTosHHe
IIoBepxHocrr{.

,14. To.rrca D or uocrcocrefr
| 0 nrlr, nocrpor{Tb rovxy D

a )

cr



a )
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45. OnpegeJrr4Tb yror Mex(Ay a n b u rrrocrcocr.flMv DABC s
DABD.

6)

B2

Br

46. f locrpor4Tb npflMyro, nepecercaroqyrc nJrocrcocrb
roA yrJroM 30" r.r npoxoAffrqyrc vepes rovrcy A.

DABC

a )

/

A

9acru 1. l-eouerprrecxHe ocHoB br KoHCrpyr'rpoBaH l,|f, 169

47. OupegeJrrirb yroJr MeJKAy nparvrofi H fiJlocrocrblo,

F,

c2

8t
Cr

Bpaugenue fla K. i.

48. Bpaqenr4eM orpeara AB o6nlero floJro]rceHufl BoKpyr Beprrr-
rca;rrnofi ocu onpe,qeJrrlTb ero n. B. r{ yroJr HaKJroHa x Il2 - P,

19. BparqeuraeM Borpyr roprrsonTaJrr4 oupeAeJrilTr yroJr MexcAy

/(uyMs nepecerarouluruvtcs npffMbrMu. flpamue o6rqero nono-
,r(eHu.fl' ITJIOCICOCTb O6paSOrannafi. rlMlLl' He npoequpyrcIqaa'

50. BpauleuueM Borcpyr npoequpyrculnx rpsMbrx i  nouec-
lrrrb ro1rfty D: a) n rrJrocKocrb DABC; 6) na nonepxHocrb.

l2
i2

f1

a ) 6)

D2

l7

it



170 I,I H)I{EH EPHAS TPAOII KA

51. BpaqenpreM Boxpyr npffMbrx ypoBH.E noaepHyrb:
a) orpeaox AB ,qo ropnsouTaJrbnoro noJrorr(enuff;
6) naocxocrr DABC na 180".

a )

Arccono mempuyecreue rlpoerfryuu

52. Ilocrpor,rrb npflMoyronbHyrc r,rsoMerpr4ro Ovryp vr ilvlavru
Ha r{x noBepxHocTrr.

0=C=f

0=C=z

z

t

a)

x

x

9acrr 1. Ieomerprrecxtre ocloBbr KoHcrpyxpoBaHxf, 771

53. flocrpourr rcy6 B rrpaMoyroJrbubrx rlooMerpuil u AHMer-
pr,u4, cpaBHlltTb HarJrsAnocrr raeo6parxenr.rfi .

54. f locrpolrrb KocoyroJrbHbre H3oMerpur{ecKrre [poerrl l rrn

4era;reft c BbrpeooM o4nofi qerBeprLt.

a) 6)



9qcru 2
fpqOHqecKhe

H pocqerHo-rpoQrqecKne
po6orur

Yacru 2. fpaQnrecrue t,t pacqerHo-rpa$uvecxre pa5orul 773

BBEAEHI,IE

Bo aropoft qacru <?Inxcenepraff rpaQurca> npeAcraBJreHbr
opr4rr{HaJrbHrre rpa@uve cKvre a pactrerHo- npa@rEvecxue pa6o-
rrr.  Ecnz ucxoAlrrb lrs rpaAr{quoHHoro npe[oAaBaur4a rpa-

druvecxux AlrcqlrnJrnu, To npeAJraraeMbre aaAaHr{fl ornocflTcfl
K <<reoMeTpr4qecKoMy lr [poeKrlr4oHHoMy qepqeHraroD.

Opurunanrnrre rpaQuvecxrre u pacqerno-rpa@z.recxrae sa-

Aarrr4 paopa6oranrr c qenbro paaBnrr{a y cryAeHToB npocrpaH-
crBeHHoro MbltuJreur4a upr.r pa6ore c qeprexcaMr4 reoMerpr.r-
IIECKI{X TEJI.

B csorc oqepeAb, npno6pereuuoe noHr{MaHr{e aAexBarHoc-
Trr AByxMepHbrx u rpexMepubrx rvrogeaeft reoMerpnrrecxHx reJr
rIOMO'ftET B OCBOCHIII 'I KOMNbIOTEPHOTO KOHCTPYHPOBAHAS H3-

ge:lnil.

fpa(pnueocrax pa6or (IP) - rpn.
I fepaaa fP  -  <Conpar renua> (1 .3 )  BKr r roqaer  s  ce6s

rrocrpoeHrre KyrarrxoB u npo@unefi cran4aptnoro EpoKara,
Baprraurbr sa4aHurf (npr.rnorxenun 1-B).

Bmopaa lP - <Sagaua KoMnrexcrrasr (1.4) - nocrpoe-
rrue rzao6paxceulrr i  reoMerpr,rtrecxoro reJra, BapilaHTbr BaAa-
uufi (npu.norxenr,re 4).

Tpemaa fP - <,flepece.renr4e noBepxHocrefi ra paaBeprxaD
(1.5) - Bapnaurbr aa4anufi  (nplrnoxexze 5).

Pacvemuo-epaQuvecrcue pa6omat ( PIP ) npeAnorranaror
rrpoBeAeHr.re gJreMeHTapHbrx pacqeros, PIP - mpu.

Ifepeaa PIP - <Hecran4aprHbre arcoHoMerpur{r (2.1) -
rapr{anrbr saganufi (npunoxcenue 6).

Bmopae PfP - <Hso6paxceunfi - rvt4r;r, paopesrr, ceqe-
rrwx> (2.2) - Bapr4aHrrr sa4aHuft (upuloarenue 7).

Tpemaa PfP - <flpoQrarupoBaHue KyJraqKaD - BaAaHnfl
(  r rpr . r rox(eHus 8-11) .

Br,r4u IP lr PIP nu6uparorca npe[oAaBareJreM B BaBr{ct4-
MOCTI4 OT CneqIltanbHOCTIlr O6yVaervrrrX, BpeMeHu oTBeAeHHofo
ilil r43y!IeHI4e Al{Cqr.rrlJrurrbl, ypoBH.fi noAroToBKI{ oTAeJIbHbIx
f  ' r 'yAeHToB t  T,  A.
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1. IPA@IIIIIECKI4E PAEOTbI (Ip)

1. 1 COIIPfl ]ICEHHfl JIVI}IKTT4

Conpaxcenz s tu:auir - uJrasntrft nepexoA o4nofi Jrkr*uvr B
Apyryrc. O6rqa.a AJrff arHx n:'/^:Huir rorrKa Ha3brBaercs ro.rxofi
conpslr{eura s. vrJrw ro.*cofi uepexoAa.

f lo4 <,nnssubrM nepexoAoM) npr{ conp.f ixrenrar.r nparvroft
Iruruu c xpunofi nurl.ueit r,IMeerc.E B BrrAy, rITo upsMaff ffBJIg-
erc.E Kacarenrnofi r< xprnofi B TorrKe nepexoAa. flpr,r conpa-
jt<ervr4 KptrBbrx nnuufi. qepea ror{Ky nepexoAa [poxoArrr r,rx
06ulaf l  KacareJrbHafl.

1.1.1. Conpsficenrre rrpfiMbrx ;r'lr;lar,rrir r{ Ayr orcpyr(Hocrefi

.(anrr 4ne npffMlre L t n ( pzc. 1) neo6xogunro nocrpor.rrb
I{x [JraBHoe co[ps)rceHue 4yroft oKpy]rcHocrr,r paArryca R. Ans
nocrpoeHr{ff conpff)rcenufi Heo6xoAr,ruo nafirr,r rIeHTp Ayrlr _
TorrKy O - u rorrKLr nepexoAa A u B.

I{eurp Ayrr{ - roqKa O (pzc. 1a, 6, n) - Haxo,qrrrcf l  Ha
nepeceqerrl4u npflMbrx, [apaJrtreJrbHblx rrpsMblM I u m il pac-
nonotr(enublx or HI{x Ha paccro.EHuu R.

To.mu conpffrxeHas A n B - ero ocHoBaurrfl nepfleuAr{-
KynspoB onyqeHnbrx ns rotrrcr{ O Ha npanmrc I v. rn.

Ha plrc, 1r pa4uyc Ayr'?r conpff)KeHr4fi He oaAaH, Ho AaHa
npffMa.E c Ha Koropofi pacuonorrten rIeHTp Ayrr, - ro.nca O.
,{nr xaxorxAeur,rs rIeHTpa Aylrr AocraroqHo nocrpourr 6uc-
cerTpr{cy yrrra npffMbrx I ti rn - npffMyro k. Ha nepecerrenr4r{
np.fiMbrx c u k uaxognM Toqxy O. To.rrcra co[pa]rceHr4s A ra B
r4 Berr4r{r,rHy paArlyca R Hafi4enr, onycrrrB [epnenAr4rcynffpbr
It3 TorrKrlr o Ha uparvrrrc I u tn.

Pnc,l. Conprxexue npalrrrx Z u
ca R, rovrca O - qeHrp gyrrl,

n'L Ayr.awv, onpyilcHocrefi pagry-
A n B - Torrrcr{ conpflcrcexr{fl

{acrr 2. [paSrvecxre x pacqerxo-rpa$uqecxxe Pa5orbl 77s

Eonee cJroxtHblMt4 flBJlglorca BaAaqI4 Ha conpg)KeHl4s rrps-

Mbrx c AyraMr4 oKpy)rcHocrefi (puc. 2). B oaAa.Iax (puc. 2a, 6)

r{sBecreH paAl{yc 4yrlr R, Haxoxt4eune IIeHTpa' Tor{Ki l  O'
paAHyca R scno r{3 paccMorpeHpls pI{cyHKoB.

B ea4avax (prac, 2n, r, A) AaHbt Ayrr{ paAuyca Rr, rlptrMas

I ra ro.rrcrz corrpgxceHl{fl A na nux. Heo6xo4ln'ro HafiTI4 BTo-
pyro rolrKy collpflE{eHr,rs B n paguyc R.

R'.R

Puc.2. Conpracenne Ayrlr orcpylrcrocrn paArq/ca R, c npruoft I -

;ryrofi orcpyncHocrr{ paAilyca R : a, 6 - xasectex pa,qilyc R ; s, r,

/( -- AaHa rottxa coflps?rceH]tg A ; e - AaHa rorrrca conpaaceurra B

R-Rr

AEltn"nto
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Peruenue sa1avu (pnc. 2n). Ha nepnen4urcyJrfipe rlrt Boecra-
HoBJTeHHoM HB TorIKI4 A, naxo4um rovry C, coeAHHr{B r:o.rrcra C
u Or, crporlM cpeAr4nHr,rft nepuen4uxynfip K orpesKy O,C. Ha
nepeceqeHr,ru nepneHArrrcyJrspoB rLt vr rL2 r{axoAr{M Toirrcy O, pa-
glryc R, a [poAJrr{B orpesox OO, ,nafi4em rovry B.

3a4ava (puc. 2r) peruaercs aHarroruqHo saAarre (pue. 2e).

,(pyroft Bapr,raHr perueur4s npeAcraBneH Ha pr{c. 24. 34ecr,
nocrporrB orpeoor OrC, rouxy B naxo.qunr, [poBeAs npfiMyro
A B  l l O , C .

3a4ava (puc. 2e), peuaercff auaJrorrqno aaAaqe (prac. 2e).

,{aa 'roro .rro6rl uairru rorrKy A, .qoctatovrro Brrarb Ha[paB-
Jrenrle nparvrofi AB. Ha npor4BBonEHoM uepnerr4rzrcyaape (nr)
rc nparvrofi I noartrretvr npolraBonbrryro rorrrcy C, vepea Koropyro
rrpoBe?qeM fipflMyro m, nLllO,B. Enccercrpr{ca yr.lra Me}rcAy npfi-
MbrMrr m u (nr) - np,fiMaa (nr), a nepneHALrKyJrfip K uparrofi
(n) - npffMas n3 - rrapaJrJreJrbrra nparrofi AB.

VIa ycr 'osua AB l ln, HaxoAr{M rorrKy A ua nparrof i  I

,(anee, BoccraHoBrrB cpe4unHrrfi fiep[enAr4rcynflp nz K orpes-
rcy AB, Ha [epeceqeHur4 ero c nepnexAr{KyJrapoM n, waitpew
rourcy O.

Tovxy O (pzc. 2e) uoncxo uairru r,r ApyrfiM rryreM. .{oc'ra-
Torrno rrpoBecrl4 Kacaretbnyro f, vepee roltry B, r,r, noctporan
6r.Iccexrpracy b yrna MeEcAy npsMbrMr,r t u L, ua nepecerreHurr
npflMbrx OrB u b Hafigeru rorrKy O, pa4nyc R r.r rovrcy A.
@parveur perueH[ff aaAaqr4 erram cnoco6oM [orcaaarr Ha puc.
2e  cnpaea.

Paccr"rorpenHbre cofipffxdenua (pnc. 2) ne ecer4a BoBMo)r(-
urr, Onra HeBo3MorKHbr, KorAa roqra A .nerrtr,rr Ha oKpylrcnoc-
Tvr urrpr KorAa paAr,ryc R, nanpr.rnep B crryqae (puc. 2a), uenr-
ure oflpeAeJrennofi Betrnqr{Hbr. 3ry nenravuuy Mo}rcxo onpe4e-
truTb Lr3 EepaBeHcTB:

O , A  2 O 1 O  +  O A ;  O , ) R , +  R  +  R ;  O , A  > R , *  2 R ;
R < 0 , 5 ( O , A - R , ) .

1.1.2. Conpsrrcenr{e Ayr orpyficr{ocreft

flpocreftruue crryqav corpsxdeHr{s Ayr orcpyxuocrefi npe4-
craBJreHbr Ha puc. 3. Haxoxc4eHrle rIeHTpoB Ayr coupsrtcerrrls
paAr.ryca R, rouex O, scno rro pr{c. 3a-9. Tovrcu nepexoga A
u B pacnonolceHbr Ha npflMbrx, coeAr{rrfircrr{rrx rleuTpbr Ayr:
paAuycoB R, u Rr, TorrKr{ O, n O, c rIeHTpoM Ayrr,r conpfiEce-
III4Ifl paAl{yca R, ro.rrcoft O.

{acrr 2. I'pa$nuecxue H pac'lerro-rpaQlrqecKlte pa6orrt 177

,(yrn paguycon R, rn R, (Puc" 3e) urvrerot oAuy o6nlyro

Tor{Ry A, rotopaa z 6y4er to.rroft nepexoAa.

Bonee cJrolrcxble cJryqar{ conpsrr(eHvs Ayr onpyrltnocrett

Bcrper{arorcfl B oBaJrax u onora4ax*. Oaaa, uonyuennrrfi co-

rrpff)KeHl{eM MelHr4MyMa Ayr orpyxcHocteft, a ItMeHHo qerbl-

pex, HaSbrBaeTcfl rreTbrpexqeHTpoBbrM.

B raxAofi rlerBepru raxoro oBaJra (pnc 4a) - ABe Ayrr{
paAuycoB R, ra Rr, or{epqerrHLrx r13 rIeHTpoB Or u O, u onupa-

l)uc. 3. Conpaxcerrrae Alr orcpyilcrocreri paguycon R, n Rr:

a-r\ - gyrofi paAuyca R; e - Herrocpe,qcrBeHHo

r 'Osaa EMeer ABe ocll cr4MMerpunr, oBorrA - oAHY' Jra"t. ouulrl -

' r  l l  l l ( t .
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A)

P uc.4. ffocrpoexxe conpaxcexufi 4yr
oxpyrrcnocreri uerrepru oBaJra:

a - rr3BecrHo noJrorceHlle roqeK OrOr, ne.nu.ruHa rroJry-
ocu OC;

6 - rlsnecrna rroJryocb OC no.nomexr.re rotrxlr Or,
n p u  O , O :  O r C  :  R r ;

B, r - rlsBecrHbr rroJryoclr OC n OD;
A - naBecrnbr rroJryocb OC n no.noncexne rotrrclr Or,

npu OOr :O,5Rr .

gacru 2. Ipa$uvecrre fi pacqerxo-rPa+xrlecKue pa6orrr r79

flpn noctpoenl,Iu conpfltxewuir Ayr oKpylriHocteft ver:nep-

TH OBaJIa MOI'yT BCTpeTI'ITbCs cneAyloulue cIytIaI4:
. usBecrHbr noJro)r(eHlre qeHTpoB Ayr, ToqeK or I ' r  o, (PUC.

4a\ u serrutrvna oAHoft noJlyocu' HanprrMep' OC. Cle.qo-

BareJrbHo, r{sBecrHbt yri lbr a/2 t B/2, paAl4yc RI:O,C.

flocrponn Ayry paArryca Rr, HafiAeM rra [epeceqerpru ee u

npauofi  OrO, tourcy [epexoAa A a onpegernM BerI4tIuHy

paAl{yca R2 (R2:O2A). PaAuycou R, ctporau Bropyro Ayry
qerBeprlr oBaJra;

. r ,roBecrubl noJlyocb oBaJra OC u no.norreHue uextpa O,

(puc. 46) npr,I  eroM OrO:OrC:Rr. l locrponn Ayry' paAuy-

cou OC, Hafigem IIeHrp O, u ganee paAI' IycaMI4 R, n Rr:O,A

[ocrpoHM treTBeprb oBaJIa;

" r,raBecrHbl noJryocu oBaJIa OC u OD (puc. 4n). f loctpor'rn

Ayry paAuycou OC, HaxoAHM rot{Ky E. I lpl t  noMoIqH Ayftr
paAl4yca DE crpourvr ror{Ky F, a BocctaHoBI4B cpegnnnni{

f iepnenArrKyJlsp rI  r{ orpe3xy CF, naxo4ltM ToqKI' l  O, n Or.

Pa4uycauu Rr:OrC ra Rr:OrD crpouM Ayn?I oBarla;
.  r .raBecrHbl noJlyocu OC u OD (pnc. 4r) crpol4M npflMoy-

rorrbHLIK OCED r.r 6uccextp?Icbl AByx yrnoa DCE u CDE.

Ha nepecevettutt 6uccewrpr{c HaxoAr{M Toqxy nepexoAa Ayr
rrerBeprr,r oBaJIa - A. VIs roiIKr'I A onycrcaeu [epneHAlr-

KyJIf lp Ha rrpf lMyro CD rz naxoAHM rleHTprr O, u Or, a

cJreAoBareJlbHo Ir paAl{ycu Rr:O,C:OrA, Rr:OrA:OrD;
'  H3BecrHbr nonyocb OC u nolonceHrre qeuTpa O, (Puc. 2l)

rp r4  o roM OOr :  0 ,5OrC :  0 ,5R, .  f loc tpoun orpyrngocrb

paAuyca R,. naxo4uM r{eHTp Or. f lpr 'r  [oMoIrI l I  npffMofr

O,O, uaiiAervr rorrrcy flepexoAa A.

I . 1.3. Coups?rceHrre KprrBbrx, nocrpoenr{e KacareJrbubrx

To.rxu corrpf lrrceHug KpI{BbIx - 9To ror{xpl '  B Koropblx
(:orrpsraeMble KpI{BbIe I,IMeIor o6ulyro Kacarenbuylo. flocrpo-

{.ilr.re collpgxceHr]g KpI,IBbIX B SaAaHHbIX TOrrKaX cBoAI4TCfl K

rrocrpoeHrrro KacaTeIbHbIx B oTIrx ToqKax.

Snnunc
l)nnnnc (pr.rc. 5) - rreKallbuaa KpHBas' AB u CD - ocl l

rrJrr{nca, ToqKa P - nponsBoJlbHas roqxa, qepeS Koropyo

il l )oBoAr,rM KacareJrr 'Hylo. c nOMOuIbIO paArryca R:OA xaxo-

,r lrrrrn (roxycrr oJIJII , I [ca rorrnl4 F, I .r  F, (CFr: CFz: R : OA:
() l i ) .  CoeAHHfleM TotIKy P c Qroxycarvrn F, n Fr. Br'rccexTpl ' Ica
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yrra FrPF2 6y4er HoprvraJrbro n., x rcoropofi rr crponrcs Kaea_
tenrnag f.

R:OA
PFr+PFr:AB

Puc. 5. flocrpoexue rcacare.nrxofi K gnnrlficy s ro.rrce p:
AB n CD - ocrt sJrJrrfitca, F, N F, _ eorcyerr

IIapa6ona

flocrpoenlre KacareJrbHofi e npouanoJrbxoft Tolrrce It napa_
6onrr norasauo Ha pnc. 6. Tovxy K coe4r,rxaeu c @orcycorr,r F,
rpffMaa EK nepnen4vxyJrnpua K Aupexrpr{ce y, EK:KF. Enc-
ceKTpr{ca yrna EKF v 6yher KacareJrbHoft rc napa6oJre B Torr_
He K. ToqKy K coe4nnseM c eorcycom F. flpawraa EK nep-
neHAr,rxyJrapHa K Au peKrpuce y *.

EK:KF

Pnc.6. ffocrpoexue KacareJrb-
rrori rc uapa6one s ro.rrce K:

x - ocb napa6oarr,
y - ArrpeKTpr{ca,

A - nepururra,
F - Sorcyc

180

. 
.(uperrpr,rca (nar. directix - Ea[paBJr.Eroqar) - rrpamaa nE_

uua, o6tagarculas cneAynulr.r*r caofic'ruoM: orrro[reEne pacc:roannft
;rro6ofi ro'rxu xpunoft or grofi upsruoft 14 TorrKrrr F ecrs serr.r.rr{Ea trocrto-
annas EK/KF:I (puc. 6), EM/MF : I (prc. 12).

-'-'-o'---.-

{acru 2. lpa$u,tecxre fl pacqerxo-rpa0gqecrle pa6orH 181 
.

lunep6ona

floctpoenue RacareJlbuoft B lrpollSBonbHofi Tor{Ke P runep-

6oarr uoraaano Ha puc. 7 ' To'rrta P coe4znaercs c OoKycaMI4
rntrep6oJrbr F, n Fr, AaJIee crpor{Tcs 6ucceKTpl{ca yrna FIPF2,

Koropaa u 6y,qet KacareJlbHofi lc rr{nep6oJle B Tgr{Ke P.

FrPr:2c, ArAr:2a
FrP-F,P:2c

Pmc.7 . floctpoexue rcacate.nr'nofi rc runep6o.ne n to'rrce P:

x - geficrrYrcqafl ocb;
y - MrrilMaff ocb;

O - r{etnp;
A* A, - BeprrrltHbr;

Fr, F, - Sorcycu

Kacare.ntnas K rrruep6ore, [ocrpoexHoli  no sa4axnoft

f  O,rKe r l  AByM acr4MrrToTaM* x v a, B HeKOTOpOfi rOqxe P

, fl)o?rrc.s cJreAyrou{I4M o6pasoM (puc. 8). Yepea roqKy P npo-

rr(),r{r{ ' rcg npgMas, uapaJlJleJrbHaa oAHofi r ' I3 acrrM[Tor. Ha

,1pyroft acrdMrlTore orKJlaAblBaerca orpesorc 1M-01. f lpa-

"r:r l  MP sBJlgerc.a KacareJrbHoft rc rnnep6o;re. Ha pzc. 8

il()t(a3aHa oAHa BerBb paBHo6orrHofi rr.rnep6o;rrr (acnILnrotu

uIl)lreHAvKyaapnbl). floctpoeHue KacaTeIbHbIx K ApyrzM rI{-

rn'p6oraM arraJlofl{truo.

' Acururr*ota (rp. asymptolos - EecoBnaAaroulnfi) - np,sMas' K
, .r,rpofi EeorpaErirqeHrro upra6aux<aercfi BerBb xpueoft JIITHI'II{.
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lP//Ox
a = b

Puc. 8. flocrpoenNe
rcacare.rrxori

K BerBu panxo6o.ruoft
nrnep6o.nu n ro'lce P:

x, Y - acuMlrToTbr,
OA - geficrrurenrHafl ocL,

O - qerrrp rNnep6olrr

I turcnou0a

Ha pr.rc. 9 noxagano flocrpoeHr{e KacareJrbHofi x qr.rxaou-
Ae B nporrosoruHofi Tor{Ke P. BocnonrgoBaB[rr.rcb paAr{ycoM
nponsBoAstr lef i  orpyxcHocru R:OC u nusueir qeHTpoB grr4x
oxpytrcHoc.Terl,  naxo4uM r{euTp orpy}KHocrr4 B [oJro]Keul4tr,
KorAa na nefi  HaxoArrrcs ror{f ta P - rovxy O,. Hnrxarorc
TorrKy M neprzra.rrbHoro ArraMerpa [por4aBogaqer? oxpy)nHo-
crl4 B paccMarpr4BaeMoM noJrorfieHrdt4 coeAnH.seM c to'rxoti p.
llpalraa MP - HopMaJrb K rlrrKJror{Ae B Torrxe p. Kacarenr-
Haa t nepneH.qr4rcyJr.fipua K HopMaJru n..

f locrpoeuue lcacareJrbHbrx K gJrJrr4rrcy, rznep6oJre, napa-
6one r.rg roqrcu, pacnonolrenuoft BHe xpraaofi ,  rroxagaHo Ha
p n c .  1 0 ,  l l ,  1 2 .

flocmpaeuue KacameflbHblx tc anJluncA (prac. 10) BbrfroJr-
Hfiercs cneAyroulr{M o6pa3oM. flpooo4arca Ayrr4 oKpy)fiHocrefi
R':PF, z R,:AB, Ha nepeceqele.uu Ayr [oJryqaeM ro.+cu E u
G, coegunr,rB Koropbre c F,, Haxo4r{M TolrKLt KacaHlr.fl M u N.

I locmpoenue tcacameJtunux rc eunep6one (pnc. 11) ana-
JIorHrrHo. Rr:PFr, R2:AB, coeAr4HtrB ToqKr4 E ra G c $orycorvr
F,, nonyuur"r ror{Ku KacaHI4s M n N.

I locmpoeuue rcacameJlbHblx tc napa1one (puc. 12) or,nr,r-
t{aercs or paccMorpeHHbrx crytraeB (puc.10, 11) rolrrco reu,
r{To crpor4Tcs Bcero oAHa Ayra R:PF, Torrxr.r E r,r G HaxoAflT-
cff Ha nepecerreHr4rr Ayrr.r c AupeKTpr{coir d, a npauue EM u
GM nepnenAlrxyJrflpubr K AnpexTpr{ce.

v

gacru 2. lpaQrqecrue r pacqerxo-rPaQnqecxue Pa6ortt  183 
.

Ilocmpoeruue rcacameJlblroir tt SJrJLuncV rroA saAaHHbrM yr-

loM a noKasaHo Ha pr4c. 13. Puc. 13a - ycJIoBPIe saAaql{ '

rracareJlbHa s t r,oilx;aa 6rrrr napanJleJlbua fipflMofi m npo-

BeAeHHOfi noA yTJIOM a K MaJIOft OCI',r gJlnilnca' flplt peue-

fiwv SALAqV] I'ICnoJIbSyIOTCfl COEpstrceHHbIe AlraMerpbl 14 CO-

orBercrByloqnfi  uapanneJlorpaMM (pIac. 136)'  f locnegona-
'reJrbHoe peureHHe saAaql4 roKasaHo Ha pHc' 13n, r;  KL l l  rn

(prac. 13s); AB l l  KL, AC : CB. ConpaxeuHnfi 4naruerp PQ

rrocrpoeH no AByM roqKaM - c u o. r lepea ror{Ky Q npone-

/reHa KacarerlbHas t l l  KL.

Puc. 9. flocrpoenue rcacarenbxofi K lrlrrcJroilne

R - paguyc npouaBoAsu{efi orcpyficHocrr

l)Nc. 1O. flocrpoenue rcacareJrbxbrx lra Toqnl{ P rc a;unncy
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Puc. 11. flocrpoexue KacareJrbrrrrx r{g rorrrcl p rc nrnep6o.ne

R:PF

Puc. L2. flocrpoexue KacareJrbrrbrx r{g rorrrcil p rc napa6o;re

a) 6) r)a)

PNc. 13. flocrpoerure rcacare.rrxofi rc aJrJrrlncy
rroA Ber{arrHbrM Jar.rroM C[

Yacn 2. lpaQruecxue rt pacqerxo-rPaSxqecrxe pa6orbl 18s

Pmc. 14- Ilocrpoerrue xacateluroil K srrt{qilrcJrorre

gnuryu*nouOa

floctpoeuue Kacarerbuofi x eunqr,rxJlor{Ae B rrpoI'IsBoJIb-

rroi i  toqne P uorcasano Ha pl{c. 14. BocnolbSoBaBlul. tcb pa-

./lrrycoM flpor{sBoAsrrlefi oKpy}I{Hocru R : oc u JIIrHrreIf qeHT-

l)()rt arux oftpyrr{Hocrefi, xaxo4tzt"r rdeuTp orcpy)t(Hocrr4' KorAa
rrrr nefi  HaxoA'rrcf l  Toqxa P, - rovxy Or, Coe4IznuB Toqry Or
' r\eHTpoM Or, nonyur,rM TorrKy M nporaano4auleft oxpylrcHoc-
rn B paccMarpr{BaeMoM noJlo}ceHrrt{.  f lpauaa MP - Hop-
Nr:r.4b rt gnqqrirrJror4Ae B Torrxe P, a xacateJlbuas t uepnen4u-
I{\,JIf lPEA K HOPMAJII{ 7',

Itap0uou0a

IIa pnc. 15 noxaaaxo nocrpoeHr{e racatenrnofi K KapAIlr-
,'rr,/[(-r B rrpougBoJrbuofi :ro.rxe P. 3ro nocrpoenr.re aHaJrorurrHo
'rlr("1{r,rAyrqeMY, T. I(. KapA}lOI4Aa eCTb onI4III{KJIOT,IAa' IIOJIy-
,nlnrra.gc.g npu Rr:R.

Cunycouda

/[;ra noctpoeHr{s l{acareJrBr{ofi rc cr]ruycottAe B [pollsBoJlb-
r r , r i i  roqx€ P {puc ,  16)  nocnonbsyeMc. f l  oxpy) rcHocrb lo ,  no
r','r'()l)oft crpolrrcfl cnuycor.rAa, r.r nafi4eu rotrxy P, Ha oxpync-
r,' r'r.r. flponega EacareJrbHyro B TolIKe P, ra uaft4a xa Hefi
r, , ,rrcv C oBolrbBegTbr, crporrM TotIKy C'. f lpatraa C'P gsflg-

r.rr rr Kacare;rruoi IC cznycorrAe.
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Cnupano Apxume1a

,{ra nocrpoeurr.s KacareJrbnofi  K cnvpanu Apxr,rrre4a r
[por,rsBoJrbnofi ro.rxe P (puc, 17) neo6xo4r{Mo rocrporrTb Bcrro-
MorareJrbnyro orcpylr(Hocrb c rIeHTpoM B Toq&e O n 4uauer-
porvr d :  a/p (d: OA/p). I , Ie qexrpa O ecnorworareJrbnoft
oKpy)rcHocTn npoBoAr.rTcfl npffMa.ff oP u nepneHAr4KyJrfiprro K
r.ek - paAlryc OM. Orpeeor< MP f iBrrf iercf i  HopMaJrbK), a
nepneHAlrryJrflp K HeMy - KacareJrbnaa t w cnupanr.l Apxu-
MeAa B Torrrce P.

R:R,

Puc. 15. flocrpoexue rcacare.nrHofi rc rcap4r{or.rIe

PrC:AP1
cc'/ / AB

Pnc. 16. flocrpoexne rcacare;rrrofi K currycorrAe

gacrr 2. lpa$r,recxne ]r pacqerxo-rpaQHqecxtle pa6orut 1 8 7

Pnc. 17. [ocrpoeuue rcacare.nrrrofi K cnxpanil Apxuruega

lunoryurcnouOo

Kacarelr,qag K rrluorlrdxJlor{Ae B nporlSBoJlluor? ro'rxe P

t 'rpol lTcff,  Kard noKasarro Ha pzc. 18. Haxogzu I{eHTp or

rl)orrsBoAsrrlefi o(py]cuocrr4, KorAa oHa flpoxoArrr llepeg rorr-

rrv P. CoeAnHI'rB 01 c qeHTpoM O, nanpannaroulefi onpy)+cHoc-

lrr, HaxoAuM Torrxy M, flpavraa MP - HopManb K rI{noIIHK-
rr0r4A€r a nepnerrAr4r{yJlgp K Hefi - KacaretbEag t'

O A a

2TE zTc

PNc. 18, ilocrpoerure KacareJrLxofi rc rr{rroqilrcJrorrre
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Acmpou0a

flocrpoenue KacareJrbHofi n acrpolrAe rroxasaHo Ha ptrc.
19, Oso aHaJrorurrHo npeArrAyuleMy, TaK rcaK acrpor4Aa ecrE
u4[oqr,rrcJroaAa, noJlyqarculaflcff upr,r Rr:4R.

Karc y Bcex rl{rloqrrrcJror{A, KacareJrbHas B Toqxe P x act-
pol4Ae rrpoxoArrr rrepe3 Tor{Ky T, guauerpaJrbHo [porr,rBono-
Jro)rcHyrc Toqxe M xacanraa no4nuxnofi H HenoABr4rrcsofi orc-
pyncHoctefi .

R l :  4R

I

Puc. 19. flocrpoexr.re rcacare;rurofi K acrpou.qe

9aonaoenma

,(na uocrpoeHlrff Kacarelrnofi K oBoJrbBeHTe B npovaBoJrb-
nofi ro.me P crpozr,r KacareJrbHyro P-8 onpyxnocrn (puc, 20),
flepnen4raryJr.fip K P-8 ecrr KacareJrbuas K oBoJrbBeHTe.

 
P-8 :  AP

Prrc. 2O. flocrpoenue rcacarelrxoft K oBoJrbBeHTe orcpyrrcHocru

lacru 2. IpaQrqecxre r Pacqerxo-rPa0nqecx[e pa6orrt 189 .

1.2. IIOCTPOEHI{E JIEKAJIbHbIX KPI{BbIX

9acrv paccMorpeHHblx BbIIrre KpuBbIx ucnoJlbayrorcs AIrfi
rrocrpoeHus rlpo(burfl KyraqKa. flpr.I etou, KaK [paBvJIo' saAa'
,rit cBoAHTcfl K nocrpoeHl4ro xpunofr MelrcAy saAaHHbIMH Toqxa-

Mn conpal*cenlrs A z B. Eclu trce roqKu corrpsxceHllfl Ha Kpu-

rroii ge ga{aHbl, oHH HaxoAffTcg flpll noMolr{u KacareJlbrrblx.

Snaunc (rpeu. el leipsis - HeAocrarox) (pt ' tc. 21a) - aau-

rcrryraa nJlocxag KpI{Bas, AJIa Roropofi  cyntrua pacctoauuft

o'r nro6ofi ee ror{Kr,r Ao AByx roqeK - Soxycon F, n F, - ecrb

[oJrHrIHHa rrocroffHHaff, paBHaff AJMe 60nruofi ocu (Qrorcall-

rroe cnoftcrgo), Srt.rrranc - KoHl4qecKoe cel leul4e' Eanunclr

rnroryt 6rttl noJlyqenbl B cerreHl,rl4 uJlocrcocrblo, fiepecercaro-

rr lei i  nce o6paayroque (ne napaale.nsnofi  uu ognofi  o6paayrc-

r r1e f i ) ,  npamoro  KpyroBoro  KoHyca (puc '216) .

HassaHpre rcpnrofi - gJrJrllnc (ue4octarox) cnaoauo c reM'
't'ro ApeBHI4e rpeKl{ upl{ paccMorpeHl'Il{ KOHITT{eCKIIX Cetreultfi
{ : o Kyulyrc nJrocKocrb craB I,IJrrr [epneHAHKyJIapHo o6pasyloqeft
(pnc, 216') 14 crruraJl l4, t ITo B cei leHnu 6y4et gJIJIznc, ecJru
y|orr KoHyca Merree 90" (neAocrarox).

Kplrnaa Ha yr{acrxe Me}r(Ay rol lKaMlrr corrps]f iegrrs. A u

It -  rrerBeprb aJITILI[ca (puc. 22a). AO u BO ero noJlyocl4.
l lponesonrnas roqKa C eanunca crporrrcs cne4ylorqunn o6-

l)r3oM. f locrpoun AyrI4 orcpy)f inocreft paAuycoB R,:OA r 'r

f (, -OB, npoBoAlIM npolaaBoJlbHrtft ayv ,rL vr vro [oJIyqeHHbIx
r,r.rex A, u B, napanJIeJIbHo nonyocgM aJrJrI{[ca npoBoALIM

/(l t i l  JIytIa AO I lepeceqeHzfl B TotIKe c'

g< 90'

Pf,* Pfr= AB = 2a'
Pnc.2I. E.n;runc

Alt u CD - ocu; A,B,C,D - Beprrilnbr ;T, u F, - Oorcycu ;
P - nporanoJrbHafl Totrna; a n b - rroJryocu
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BD:2A
Rr:BE
Rz:DE
Rr+R:2o

Prac. 22. ffocrpoenne trerBeprr{ gJrJrr{fiea:

a - no rroJryocsM OA n OB;
6 - no ocu BD ll Sorcyea F,, F.

Ha puc. 226 fioxaeaHo nocrpoenr{e [pouaBonlnofi Tolrrr4
C ernr,rnca npr4 14 BBecrHrrx 6onruroft ocz BD : 2a w Qrorycax
F,, F, I Ia yc-noeus, qro AFr:a, HaxoArrM Torrry A (AO -
MaJras nonyocb ennr,rnca), ?Icno;rrayn $orcanrnoe cBoftcrBo
snnunca pr Ba.aB npor{sBoJrbrryro rorrKy E na orpearce OFl,
TorrKy C uoayvunr Ha nepecetreHuu AByx Ayr orcpyrrdnoerefi
paAr . IycoB Rr :  BE u  Rr :  DE,  F2C *  CF, :  R i+  R2 :  DB :  2a .

LIe paccuorpenr{.fi [ocJreAxero paBeucrBa Jrerrco npeAcra-
BHTI, rrro Ayra gJltr{nca Mo*cer 6rmr ovepueHa Lrrnofi ,  t Io
rcoropolZ cKoJrbgr{T Har.f iHyrafl  Hr.rrb, Konqhr Koropofi  san-
pe[JrexEr r Qorcycax (puc. 226). Hwrr - [rrpr,rxora.fi Jrrr-
rl'ufi., LtrJra B TorrKe C.

Ilapafona (rpev. parabole - paBeHcrBo) - nnocrcas Kprr-
Baff, Bce rorrKlr Koropoft paBno orcrofiT or Oorcyca F u or
Aupercrplrcbr ($oxanruoe cBoficrBo). Paccrosnn.e MexAy AH-
perrpucoft u @orcycou HasbrBaror {rorcanrnrru napaMerpoM
napa6olrr.  f lapa6ona - Konlrqecrcoe ceqenrre. f lapa6onu
Moryr 6srrr uonyveHbl B cer{eHrtlr [Jrocxocrbro, [apanJreJrb-
noft o4uofi  o6pa3yroqefi ,  upalroro RpyfoBoro ronyca, Ha-
BBaHLre Kpr{Boft napa6oJra (panencrno) cB.fiBauo c paBeHcrBoM
Q : 9 0 ' ( p u c .  2 3 ) .

&
F' z/-f
- .  

O TE T.-F,
a l a

\u7

R2 R1

rlacrs 2. IpaSnlecxne lt pacqerxo-rpaOrt'lecrxe pa6orrt 1 9 1

Kpunaa Ha yalacrre or ror{Krl coups}fieHr4g A Ao ror{Krl
( ' ()rpsi lcerrr{g B - napa6oaa. } lssectHo noJlo*cel{He Beplxu-

rrr,r  A, (poryca F u 4rapertpucu (pr 'rc. 23)'  B npol l tsBorlbHo

rr:rlrofi Ha ocld uapa6oarr ror{Ke E soccraxaeJlllBaeM [eprleH-

/{uKyJrsp. ,{yrofi paAlryca R : DE lta rorlKn F gelaeu saceq-

f(v Ha rrepneHArlrynflpe n n r'axop'au rourcy C.

c

o,5p
€

A--'1

.r'

p F E x

Plz.c. 23. flocrpoerrxe nernu napa6onr'l

x - ocr napa6o;rrr, y -Alrpercrpuca, A - Bepurr'rHa'
p - @orcalrxufi naPauerP, F - SorcYc

llernr napa6onrr rvrorxno uocrpol4Tb r4Meg roJrl,Ko rotIKI{

A rr B, Torrxa A - eeprurrHa, Tor{Ka B - npoueBotlbnaff

f r',u(a ilapa6otsr (puc. 24),

A D
Plr,c. 24. flocrpoerrue nernu napa6o;rrr:

A rrcpurnxa,B - rrportcBoJrbrras ror{Ka' x - ocb napa6o;rrr



792 }I H}I(EH EP HAf, TPAO]4 KA

Crponu np.EMoyronbHux ABCD, AeJTHM Ha paBuoe qr{cJro
rracrefi  orpeaKrr AC u BC. l ls ro.rerc AeJreHr{s orpeora AC
[poBoAr4M np.fiMbre, napaJlJreJrbHbre ocn napa6o-rrrt, a rorrKt4
AeneHr4ff orpegr(a BC coeguureM c rorrKoft A. Ha Eepeceqe-
HHI,r [poBeAeHHbIx npEMbIx HaxoALrM TorrKrr napa6onrr.

l lapa6ony Morr(Ho rrocrpo?rrb, BocuoJIbBoBaBIuHcb roqrca-
Mlr conpslneHHff ee c AByMff nepeceKaloqvrMucfr rIpsMbrMI4
(pnc. 25). f locrpoenua B aroM cryqae [oJrHocrbro anaJroruq-
Hbr [ocTpoeHr,rsM, [poBeAeHHbrM Ha pr4c. 24.

Pmc. 25. flocrpoerrue napa6o;rrr rro roqrcaM ee conpffrrceHr{n
A u B c nepecercarc[ruMuc.fl npaurruu I, u l,

lunep6ona (rpev. hyperbole - nepeBec, rrpeyBeJrurrenrre,
npeBbrrueurre) - nnocKa.a xpuBas, Bce roqKr4 rcoropofi  pac-
notrolxeHr,I TaK, qro paauocrb paccroanurYr Ao AByx ror{eK-
{rorycon F, z F, (pzc. 26) - nocroflHna v paBHa paccros-
Hr{ro MexcAy Bepurr{HaMr4 eernefi A, u A,.

Iunep6oaa - Kour4rrecrcoe ceqeHrre. lunep6oJrbr Molrcgo
nonyvrrrb B ceqenuu ntlocrocrlrc, napaJlJrenbuoti 4nyrr o6pa-
Byroulr{M, npffMoro KpyroBoro Kouyca (plrc. 26). I{aseaxue
rcpunofi  runep6ora (nepeeec) cBffBaHo c HepaBeHcrBoM g>90o.

f loctpoenrae rf inep6oJrbr, KorAa r{BBecTHo rroJro)KeHr{e ee
ocefi ,  repruun lr cloxycoe nernefi ,  npousBoAr{Tcs Hcxo.Aff r .ra
reoMerpr4qecKoro onpeAeJreHLrff runep6oJrbr (Qlonanrnoro cBofi-
c tna)  (pnc .  26) .

flo 4eficrer,rrenrnofi oclr or {rorcyca F, nnpauo orMelraeM
npolroBoJrbHbre roarxlr 1, 2,3, 4 u t.A. Toqru eereerZ rr{nep-
6orrr nonyvr{M Ha rrepeceireHrru Ayr paAr.rycoB Rr r.r R,, c rlen-
rpaMr,r coorBercrBeHHo B (porcycax F, u F,.

6 '

t lactu 2. l-paQrvecxre r pacqerHo-rpa+rqecKxe pa6orbl 1 9 3
a -

Puc. 26. flocrpoexne noJroBrrrrbr rernu rNnep6o.rrr
t 4eiicrrureJrbHas o€b, y - MHrrMa.s ocbi lL, l, - acumnrorul

r()rrKH: O - qenrp rxnep6o.rrrr; A1, A2 - Beprfir{Hbr ne:rseft;
l',,f"2 - Qorcycu; 2a - paccrosnue MerrcAy Bopurr{HaMr{ A, u Ar,

2c - paccrorruxe Me?rc4y SorcycaruN F, u F,

llcru.rusrr paArrycoB onpe.qeJrarorcfl cJreAyIoqHM o6paooM.
I ' r r T q n y c r r  R ,  p a n n r r  A n H H e  o r p e 3 r o r  A r 1 ,  A 1 2 ,  A , 3  u  t . 4 .
l ' , r 7 1 r r v c u  R 2  -  A 2 1 ,  A z 2 ,  4 2 3  9 r ' t . A .

f lot:rpourr rr4nep6ony MornHo no ee acuMnroraM l,  u I ,
{ l ' r r r  2 7 ) " .

f  l r ' 1 rn r , r r i  cnoco6 (puc .  27a) :  qepea Tot IKy  P [poBoAf lTc f f
r l r ) rMr , re ,  napaJ IJ IeJ IbHbre  ac I {Mr tTota t t  l ,  r , t  rz ,  HaxoAf fTc f f
r , ' , i l i l l  I Iepecer {eHr , I f f  npoPrSBoJrbHbrx  J Iyqef i ,  I IpoBeAeHHbrx
r ' lo,rrcr.r O c err,rMu npflMbrMr4. ,{aarueftruue nocrpoeHrts
f l r f  l ) r r ( ' .  27a  no t<asaHbl  c rpeJ lKaMI{ .

l f  l r r l ro r i  cnoco6 rocrpoeur4s  (puc .  276\  aaxJr roqaerc f f  B
rt,rrrr( ' / loHLIn Jlyrref i  qepeg Tor{Ky P 4o nepeceqeHl,Is c acI,IM[To-
I  i r  ^ J  l l

,/l,rrrrce 6r.ux<ait:orue paccrollHl4g or o4uoft acr4Mnrorbr or-
I  i r  r r , / \ r , r ra rorc f l  o r  Apyro f i .  Ha pnc .  276 cootserc rBy lou lne
,| |  |r ' t t( tr  rroMeqeHbl oAIII4M, AByMfl I , I  TpeMff IUTpHXaMr4.

,  l l i l * ,  I . t , i l i t { r p a + H K a

1 R2-Pr= 2a '
L t  

a2+  bz_  C?
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a) r,

Puc. 27. flocrpoerane runep6o.nrr rro acuMrrrorarrr I, r.r l, n tovrce P

B cayvae, ecJln oaAanbr rotIKI4 colrpflxeHl4s A u B, npr
eroM Tolrra A ssrgercs nepurr,ruofi runep6oarr, nocrpoeHue
ru[ep6onbr npoBoAr4Tcff KaK rloKasaHo Ha pnc. 28. To.rrca O

,uaftgeHa rrs ycnoBns OA:AC.
Itutctouda (rpe.r. rcyrcloeides - rcpyroo6paanrrft ) - tpa-

ercTopus rorrxr4 [por4sBoAflulefi orcpyrxnocrn AuaMerpa d, ne-
perarbrBaroulefica 6eg cxonrrxeHlrrs rro npauoft Jrvrravrfi..

flocrpoenrze qI,rKJIoHAbr no AByM ToqKaM coupfl)Kerrrrs A u
B ra raosecrHoMy AflaMerpy npol4ono4aulef i  orcpyxcnocrr,r d

norcagaHo Ha pr{c. 29. Cnoco6 ocrroBaH Ha npeAcraBnervru
qr.rKnor{Abr KaK TpaeKTopHLt rorrKl4 A orcpyxuocrr4 Ar4aMeTpa
d, uepexarrrnarorqefica no npauofi .t. BoaMorKHo, 6olee no-

HffTHbrM 6y4er raroe nocrpoenr,Ie IIHKJIoI4ArI: TorrKa rrpolrs-

Puc. 28. flocrpoerure runep6o.nrr no rourcaM A n B:

A - repurnxa Bernn, B - npousnoJrbHat rotrrca, x - Aefictsu'
TEJIf,IIAS OCb

7 - 2

9acru 2. Ipa{rrecxre r pacqerHo-rpaQruecxne pa6orut 795

rro4rrqei i  oKpylrcHocrz A uocre nepeKarbrBaHr,rf f  rro oct,r x
()rrpy)Kuocrlr Ha paccrosHvtu A-I (Arlana orpeaKa paBHa Arrvrue
Itvru A-1) roAHl,rMercs Ha Bblcory h. I{aveptnB orcpy}f iHocrb
rJ, rcacaroulylocfi llpaMyro .r B ro.rr<e 1 rr BocnoJlbgoBaBrur{cb

f )iraMepoM h, uairgem rotlKy uLIKJIorrAbr.

Pllc.Z9. flocrpoenue unrcnor{,qbr:
d -guamerp rrpoHaBoAffrqefi orcpyrnrociN, R - pagxyc

Seonaeeuma (nar. euoluens - pasBepuytax), Apyroe Ha-
:tBaHrre T4HBoJIK)Ta, - nJIOCKarr Kpr{Bas, aBJrf lroulascff pa3-
ucptxofi  4pyroft rcplrnofi  gBoJrrorbr (nar. euoluta - paoBep-
' lr ,rsaeuaa). Kacare.nrgrre K gEotrrcTe f lBJrff Iorcff  HopMaJrgMr,r
r( oBorrbBeHte (puc. 30).

f loctpoenrae eBoJrbBeHTbr oxpy)KHocrr{ no AByM TorrKaM
{ ()rrp.Ex(enr,rs. A u B r.r ocnosxott orcpyxcrocrl,I ArraMerpa d,,
l()Ka3aHo Ha prac. 30. SnonueHTa onlrcbrBaercf l  B rrpocrpaH-
, r'ge ro.rrcoft O npauofi I npr,r nepercarblBanlrtH noc.rreAueft no
r,fcl)y)r(HocTll  AI,IaMeTpa do uttu ro.rnoft o xurr,r,  <(paSMaTbr-
r,rrcMofi> c orpylrcHocrz AHaMerpa db (Harf lr iceHr{e Hnrl4 Ha

; , r rc .  30  [oKaBaHo c tpe lxauu) .
l lporzsuo.nruas roqxa oBoJrbBeHTbr C nocrpoeHa Ha upfl-

rrroii, Kacaroqefics ocnonnoft oftpy)rcHocrl,I B Toqrce D uo yc-
,r)rrH.f l ,  r{To AJII4Ha orpeaKa DC pasua gnvnd gyrn ocnornoft
, , r ipy rxnocr ra  0D.

i)nu- u ?unoqurcJloudal (rpeu. epi - uag, hypo - noA)
I l) loKTopI{u roqeK rrpolroBoA.Errlux orcpy)Krrocrefi  4uauerpa
rl,  rrepexarbrBaroquxcff 6eg cxorrxcenr{s cnapyncu (snu) u
rrrv'rpu (rrano) no HalrpaBJlarculef i  guanetpa D.

I

0,5nd (l E0', rpad)
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Puc. 30. flocrpoenne gBoJrbBerrTlr orcpyrrcnocrr{ gNauerpa do:
du - ocuorxas orcpyrcHocrr (ero.nrora),

O - ro.rrca BaocrpeHxg oBoJrbBexrLI

flocrpoenue gnr4qr,rKJror4Abr rr runorluxJror4Abr uo AByM Torr-
KaM conpsrrceHus norcasauo Ha pzc, 31. f lpor.rano4aulve oK-
pylltuocrl,r, ToqKra O rcoropux onrcblBalor onv v rl{noql{KJro-
rrAbr, r{Meror ,qpraMerp d ra nepexarbrBarorcff no HanpaBJrflIo-
u1efi oxpyxHocrrr ArraMerpa D. ,(yna OA - rr{norlr4rJror.rAa,
OB - enuqrrKJrouAa.

Tercyulue roqKr{ gtrr- u rznorlurcJrouA crposrcs r{s ycJro-
Brrs nepexarbrBaHufl oKpyrrcHocrefi  4uauerpoB d no oKpyx-
HOCTTT Ar{aMeTpa D. ,{ra onpeAeJreHlrfl paAuycoB Torrex RA,
Ru. R" l.r 4p. (prac. 31) y4o6uo rpotraBoAffrqyro onpylxHocrr d
(uoBepHyrbr B r{cxoAHoM rroJroxteruu 6eg [epercarblBaHvIg vl
orrpeAeJrrrrb noJrolr(eHr{e roqer A', B', E' u Ap. Aaree, nocr-
polrB orcpyx(Hocrr{ d s cooreercrByroulux noJro}rceHr{sx, Ko-
Topbre oHH safiMyr B npoqecce nepexarbrBa*ns, vt,  BocnoJrb-
BoBaBurrlcb paAI{ycaMI4 RA, RB, R", uaxoAraM Ha Hr4x rorrKllt
A ,  B ,  E .

{acru 2. l'pa$ulecxue u pacqerro-rpa$ilqecKxe pa6orbl 197

6i=0.5rd
fr=ft=0.?5vd

d = 2 R
D =2Rt

Prc. 31. flocrpoenue enu' r{ rilfloqr{KJrorrArr:

orcpy?rcHocrlr Ar{aMerpa d - npouanoAslque'

orpyucnocrb Al{aMerpa D - nauparJrsrcqafi

Cuuycou}a  Qtar .  s inus  -  usru6)  -  nJ locnaf l  KpuBaf l ,

r .rso6paxcaroulaf l  I ,rgMeHeHI,Ie cuHyca B SaBI4cuMocrI4 or ero
irpfyMeHra - yrJra cr (y:sin o) (pzc. 32).

f locrpoenr,re clrHycor{Abl noxacauo Ha pI4c. 32. To.ma O

l)rrBHoMepHo Bparqaercff, coBepruafl oAfiH o6opor rro orcpy]K-
I ocrrr Ar{aMerpa d rz o4nonpeMeHuo paBHoMepHo [ocryua-
'r ' \)JrbHo nepeMeulaercr (Ha pHc. Brrpabo) na pacctosHze 7trd,

l)lrc. 32. llocrpoenue crrnycor{Abr, 0, - yror rroBopora ro.rrcu O
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Cnupana Apxune1a (puc. 33) olleprrrrBaercs ro'rrcoft O npra

nocTynaTeJrbHoM paBHoMepHoM nepeMerlleHr,Iv ee rro npan'rofi I

r rpu  o .qHoBpeMeHHoM paBHoMepHoM Bpa lqeHzn noc le4nef i .

Benu.runa uocryf lareJlbHoro nepeMelr leHns rorrKi l  3a oAI4H

o6opor npauoft I  -  ruar cni lpaJl l4 Apxuue4a - a.

Puc. 33. floctpoexue cnnpaJtil Apxuue4a

B sarcrlo.{eHr{e paccMorprau orn6arcu{ue KprrBble n er.BvI-

Ar{craHrLr. flyctr IreHTp naJrblreBoft (bpesrr AllaMerpa d AsIa-
raercff,  <(Bbr6rrpaff KaHaBKy> no xpurofi  I  (puc. 34a), rorAa

<(creHKu KaHaBKu r, KpI4BbIe k U m - oru6arotqr ' Ie KpHBbre K

cervreficrey oKpylrcuocrefi  4raamerpa d., Ha puc.346, B rrorasa-

Ho HapegaHue sy6ren cnoco6oM orr,r6aur'rs - SaIIenJIeHr{e I4H-

crpyMeHTaJlrnofi  perZrra (vepraunofi  @peau, rpe6enru) rz un-

crpyMenranLHoro Korleca (4on6rxa) c earoronroft ay6varoro

KOJIeCa.
Kpurue k u m (puc. 34a) 6ygyr u ercBrrAl4craHtavru ( lar '

aegui - paBHoe, distantia - paccroffHue) xpnnoti  l .

VI

IV

\acru 2. lpaQu,recrne u pacqerxo-rpaQulecxre pat!rr1______199-

Puc. 34. grcnuAucranru r oru6aroulr{e KprlBbre

1.3. IP (COIIPfl,KEHI{,fl D

Pa6ota cocrorrr r{B .qByx .ractef i .  Iepuaa tracrb - BbI-
IOJIHEHHE I{CPTE)ICA <KY.NAUOX>, BAPI,IAHTbI AAHbI B IPI4JIO}TCE.

nur,r 1. Bropaa qacrb - BbrnonHeHl,re qeprexca <flpoQrznr>,

BaprraHTbr AaHbr B npHJrolrceHrre 2.

,(ouycrcaetcfl BbrnoJIHeHue IP c t{crloJrbsoBaHI,IeM KoMrrb-
rorepa. VparHeHua KplrBbrx, I4c[oJlbgyeMblx B EepBofi .racrH

fP, 4anrr n npranorxenan 3.
IP errnornffercs Ha JIHcre qeprdxuofi  6yvrarn Qropuara

A3 (297 x 420 vrm).. flplruep BbInorIHeIrr,tE aaAaHr{a lronasan
ua pr{c. 35. O6oaxa.{eHlre qepretfta: KI - na$eApa rpa{rnxn,

t -  nopa4xosrrf i  HoMep IP, 028 - BapliraHr saganza (xe
('oorBercrByer npr{Jro}cexlrrc).

flepeyro qacrb saAaHufi - <KylavoK,r c IIeJIbIo nocJreAy-
rorqefi paqnonaJrbuofi rcorrnonoBKH I,Bo6paxesufi Bcero SaAa-
lrrfl npeABapnreJrbuo Bbr[oJrHsrcT Ha MuJlJrnMerponofi 6yma-
le . Btopyro qacrb BaAaHlta - <flpo{rnnrr upu neo6xoAlrMo-
(]T14 BbIIOJIHflIOT B MACIUTA6C.

flpr.r nocrpoeur,rr,r Kynaqrca KoopAI{HarbI Tor{eK, paAr4ycbl,

rrocroflHgbre BeJrI4r{HHbr B ypaBneHl4ax sur6uparorcg cryAerr-
'foM caMocToffTeJlbHo HJrr4 SaAanTc,g upenoAaBaTeJleM.

flprarvrep BbrnoJrHeHr{s l-ft .racru IP (npunorxexr.re 1, aa-

l)MaHT 1), Ha Ml{nrl , IMerponoft 6yrvrare, f locrpottB ocl l  Koop-
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Avrrar (x, A), ilpeABapilTeJlbHo HaMer{aeM [oJlo)tcenr'Ie npfl-

urrx I, u lr. Ecnm npflMas l, nepecercaer ocl{ r.oop4urrar x n A
coorBercrBeHHo B ToqKax 75 u 57 MM, TOFAa ypaBHeHHe
npalrofi z,:

y : - 0 , 7 6 x + 5 7

CooreerctseuHo AJIa nparvrofi Io uo;ryuurvr:

flpunaa ApraMerp nporlsBo.qsrqefi oxpylcHocta panur,tu 30

MM, rpt4 noMoull4 KoopAI4IrarbI I  (-16) HaxoAI4M rourcy A

rlr,rxJrouAbr. floctpoeHue IIr4KnoItAbI paccMarpr,tBaerc.fl B pa3-

geae !.2, puc. 29. Tovxy B rluxlouArr Hafi4eu, Bocno.trbso-

BaB[rHcb KoopAHHaroit y (+2t\. V.ractox KyJIarrKa, orpaHll-
.{eHurrfi qurcnon4ofi (gyra AB) rocrpoeH. flepeft4eu K nocr-

poeHr{Io rrzuep6olrr (gyra CE).
flocrpoeHrne ruuep6onrr no I,IsBecrHbrM napaMerpau & u c

14 BepruaHe (paeqen I.2, puc. 26). BepuruHy BerBI'I runep6onrr

xafiAerr, gHas ee KoopAuHary x, Ha rrpflMofi Jr' floctpollB rrl-

nep6ony, Tor{KH C u E na nefi  nafi4eu, BocnoJlbsoBaBtur4cb

COOTBETCTBEHHO I'IX.KOOPAIIHATAMU & U Y. KOOP4T,THATbI TOIIEK

r,r pagr4ycbl AaHbI B ra6nuqe (upn.noxenue 1, aapnaHt 1)'

Crpouwr KacareJlbuble K ql4rnol4.qe B roqKe B (pae4e.n 1'1.3,

przc.9) r. I  KacareJlbHylo K r l4f lep6one s rorrxe C (pae4en 1.1.3'

puc. 7). BocctanogzB K KacareJIbHbIM [epneHAl4rcynflpr,I '  sa-

xoAr{M Ha Hr{x qeHTpbI Ayr paAl,Iycon R, u Rr. ConpaxceHne

Ayr paAr{ycon R, ra R, ocyuqecrBJrffercs 4yrofi  pa4rlyca R,

( p a a 4 e a  L . 1 . 2 ,  p u c .  3 n ) .
Kacare;rrntle, npoBeAeHHbIe uB TotIKlI A qurclor'rArr Lr roq-

rlr E runep6orrr, conpflralorcfl 4yroft oKpytruocrl4 paAl'Iyca

R n  ( p a s A e n  1 . 1 . 1 ,  p u c . 1 n ) .

1.4. IP (SAAATIA KOMIIJIEKCHA.f,>

Kounnexcnall  BaAar{a (aapraanru aa4anzft cM. npl lJlox(e-

nue 4) BbInoJIHflercJ{ Ha nr,Icre (poprvrata A3. Pasruepbl npo-

crpaHcrBeHHofi (popr[br (reowretpuvecxoro tela) nlr6uparotcs

cryAeHToM caMocroareJlbHo IlcxoAs PIa palluona.nurofi rcou-

rroHoBr]r uao6parrcennfi na vep'rerxe.

200

v
1 8l 5

- t

gacru 2. lpa$urecxrae u pacqerno-rpaQruecxre pa6orut 207

Puc. 35. Ilpurwep BbrrroJrrreHua BaAaHr{fl
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B rpa(puuecxofi pa6ore <Sagaua KoM[rrexcrlas> ueo6xo-

A I I M O :

a) uo 4nynn uoo6paxenrasM npocrpancrnennoft {ropuu no-

crpoHTb TpeTbe;
6) nrtnolnurb cranAaprHylo aKcouoMerp?IqecKyK' npoex-

quro (uparvroyroJlbHble I'r3oMerpl4rc r'ur'r Aurvrerpuro) ;

n) onpegenrarb HarypaJlbHylo BeJIIltr{I4Hy ceqenuff' KotAa ce-

Kyulas nJlocrcocrb SaAaHa Ha arcoHoMetpuuecrcofi rrpoercIlrlu'

flopn4orc BbI[oJIHeHus IP. flo 4eyrl uao6pa]rceHl, sM (rnan-

HOMy BHAy lr BIltAy cnepxy) peKoHcrpyrrpyeM opr'ITLIIlAJI ',rru'

Apyrr4Ml,r CJIOBaMT,I, MbICJIeEHO npeAcTaBJIffeM TpexMepHyK)

npocrpaHcrBeHHylo {toprtry no KoMuJIeKcHoMy veptexty' flpra

OToM yrII,ITbIBaeM' itTo OTBepcTIte' [poHHSbIBaIOuIee npOCTpaH-

crBeHHyIo Oopr"ry '1 noKasaHHoe Ha BI4Ae c[epeAr{ '  Ha BI4Ae

cBepxy He noKasaHo.
flpe4craaun npocrpancrBeHHyro dropvy' Aocrpar{BaeM BI4A

cBepxy r4 ToJIbKO TIOCJIe 0Toro Epl{cTynaeM K nocTpoeHI{IO

Br4Aa cJIeBa (prnc. 36). Bce to'rxra v JrvlrlivLv Ha BI'IAe cJIeBa

crposrca c ucnorbaoBaul{eM ilvI*t4vI cnasll flr-fl" u rny6uu,

SaMepeHHbIx Ha Br4Ae cBepxy.

Sagauu (plrc. 36) cocroffr I'I3 Ilerofo pffAa saAaq Ha nepe-

ceireHl4e nnocrcocrefi '  3a4ava (prac. 36a) Brr loqaer e ce6s

TaK)$e psA 3a.qaq Ha [epecer{eEl4e lloBepxHocrl'l c nJIOCKOCTfl-

ulr.  Bce or,[eJrbuble SaAalIu BSaI4MocBflSaHbI - co6crseHHo

loeroMy pa6ota u r{aallBaercff <'SaAarra KoMlJreRcHasD -- r'I

perualorctl [ocJreAoBareJlbuo. flpu eton nyqme 4eftctnonatr

rax. Cnaqalta cocpeAorotlrrBaeM BHHMaHtre Ha BueruHr{x rro-

BepxHocrf lx rrpocrpaHcrseHHoft Oopurr u'  ToJIbKo uocrpol ' lB

JluHvIv [epecetreHvff Ha 9TI4X noBepxHocTflx'  [epexoAHM K

BHyrpeHHIaM [oBepxHocrsM npocrpancrseHHofi (roptvlrr '

JIuuus nepecerreHl'Iff HaKnoHHbIx noBepxHocreft (pnc' 366)

c qunrlrHAprr.recrofi [oBepxHocTbro - IIIJIIInC.- Ha BI4Ae CJIeBa

qacTr{ Kpr4Bblx crpoffTcfl IIo roqKaM. Bepxnue TOqKI'I Kpr4BbIx

naxodulr lra BI4Ae cJIeBa npl{ nourorqr'r l,utruit cBfigvI, TaK KaK

BAecb norasanrt o6pasyrcu{I{e'  Ha Koropbrx pac[oJlaralorcff

ETI4  TOqKH.

Huxnne u cnYuafinrre
nafi.uerri Tarc)rce Ha JII'IHI{gx
oarvrn 15 u 24 wr*.

TorrKI{, HanpI4MeP, TorrKIr 4 u 5

cBff gu. BoctloJrbSOBaBrIII'ICb pa8Me-

flpr,r errnonHeHul{ KoMnleKcHbIx saAaq c

rrorcaablBalotca (rurprl xo BbIMI4 nunu atvrr'r ) nce
yve6Hoft IIenbIo
HCBI{.II ' IMbIE JII,I-

a)

9acru 2. lpaQrlecxre H pacqerro-rpaQnrecxue pa6orul 2O3

Puc. 36. Ilpuueprr BlrrroJrHeHr{s neprofi vacrr.r
IP <Sagaua rcoMrrJrerccHas')
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lavru*, a ugo6paxceurrs Ha fll u fI, 6y4yr, KaK npaBIlJIo, co-
eAr4HeHr{sMrr Bvr4a v pa3pe3a.

Ecau raao6paxteHl4e rrpeAcraBJlser co6ofi noJIoBI,IHbI BuAa
H UOJIOBI4IHbI pa3pe3a, Ka)KAag I{3 KOTOpbIX ffBJIgeTCff CI,IM-
uerpuvuofi $urypofi, To paoAeJll4re.nrnofi aur.uefi. eJlyxtl4r
ocb cr{MMerpun (rutpzxnyurrr{p}ras roHKa.fi nnnua). B cay-
qae, ecJr?r ocb cuMMerpr{r4 coBlaAaer c pe6poM, To paBAenH-

re.nrnofi nurluefi. 6y.qer cnnourHafl BoJIHHcras JIlIHI,ts, a Ha

uoo6paxexur,r 6y4er snr,r 6oarure Br,rAa (puc.36a) unu 6oar-
rue paspeaa (puc.366).

Ha ueprexe HaHocflTcs pagMepbl, [oJluocrblo I4 oAHoBHaqHo
orpeAeJr.s rcuI!re upocrpaHcrBeHH ylo rboptrty.

f lpnmep [ocrpoeHua HaKJIoHHoro ceqenrlf f ,  KorAa cercy-
uras nJrocKocrb saAaua Ha axcoHoMerpuqecxofi  npoercrluu,
norasaH Ha puc. 37. Cexyuiylo nJlocxoctr A-A Ha KoMr-
JIeftcHoM r{epTerKe, B npIl tHIII{ne, Mo)ICHo <Hafttu,r,  BocnoJlb-
aoBaBrrrucb aro6rrrrr,r rpeMg rorrKaMll, He JIe)fiauII{MIrr Ha oA-
uofi  npalrof i .  Bass orr{ TpI,I  Tot{KI{ Ha axcoHoMetpuuecrcoft
npoexul{u, Haxo,qr{M r,tx na uso6parfteHlrax KoMnJIeRcHoro qep-

Te)r(a. Sgecr y*(e [JrocKocrr, 6rtntuas upoer{rrpyrorqel i  Ha
axcoHoMerpr4qecroM r{eprerxe, craner [nocrcocrblo o6rqero no-
JIO)fteHHA KOMnJIeKCHOTO qepTe)Ka.

3a4ava no HaxorrcAeHuro Harypalrgorl BeJTI,ItIHHrI cerreHldg
pe[raeTcg, HanpuMep, c I{cnoJIbSoBaHI,IeM Ao[oJIHI4TeJIbHbIX
n.nocxocreft npoexrlrafi .

B c.nyvae, npeAcraBnenHoM Ha puc. 37, perueHr,Ie BaAar{u
y[poulaercg, TaK KaK Ha aKcoHoMerpl4llecrcoM raeo6paxtenrlr.r
MorKHo cpaoy )fie nafirrl Bce ror{Ku ceqenl,Ia 1-8. flocrporn
grr{ ToqKLr Ha Br,rAax c[epeAl4 I{ cBepxy u o6parr,rn BHHMaHI,Ie,
rrro npgMble 2-B u 1-5 - ropl{aoHTaJrpl,  Mo)rcHo, BocIIoJIbgo-
BaBrulrcb AonoJrunreJrrxofi  nnocrocrbro fI? (f I?^fI2, trr^h),
cAeJrarb [JrocKocrb cellenHfi [poellrlpyroqefi. HarypaJrbHylo
BeJIr{rII,IHy cerleH?Ig yBtI.qr{M Ha Ao[oJlHl{re.nrnofi [JIocKocrH

fI, (flr^flr; II8 ll na. A-A).
flpu c4aue fP npeno4aBareJleM Aaercff aaAatra Ea (uepe-

xoA> oT aKCOHOMeTpI4LI K KoMIIJIeKCHOMy {epTe)Icy.
Hanpuuep, Toirrca A Aana Ha arcoHoMerpl4qecxoM.qepre-

x(e, nocrpouTb ee Ha Br{Aax KoMrrJIeKcHoro rrepre)Ka. SAecr
o6uree npaBr{Jro Mor{cer 6rrrr taroe. To'rra pacnoJlo}IceHa

* flo |OCT 2.305-68* EeBI,IAHMI'Ie rrrrgrrlr MorJn' rroxa3blBarbc,fi, rre
IloKa3blBaTbca, [JrI{ [oKaSbrBaerca ToJrbtco qacrb 'rx B SaBr.rcrrMocrrt or
roro, rpe6yerca Jrrr oro AJr.fi [oHI4MaH]ra KoHc'rpyxquu.
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Ha urocKocTlr,  noBepxHocTu, I Io KoTopbrM BoSMorrcHo [epe-
Meu{eune no oAHoMy r4B KoopAr{HarHbrx HarrpaBJrenufi .  B
eToM cJrylrae <ABr4raeMcsr no oToMy KoopAr{rraTrroMy Ha-
npaBteHl{Io .qo BbIxoAa Ha [JrocKocTI,I ,  [oBepxHocTtl,  rAe
BO3MO?KHO ABrr)KeHr,re rro ApyrnM KOOpAUHaTHbTM HanpaBJre-
uuarvr  (p rzc .38a -  ABr r ) rcenr {a :  z  -  A  -  r ;  puc .  386 -

ABr{*ceHHff: V - z -. A - *). Ec"nn ABrrficenr4e rro KoopAr4-
HarHoMy Ha[paBneHrr rc  HeBooMoxno (pnc .  38n)  ucnoarsy-
eTcff <(cuoco6 ce.reHr4fi>, IopusonTaJrbrroe ceqeHr{e nJrocKo-
crbro, [poxoAgu{efi  qepeo ror{Ky A (prac. 38a), nosnoaaer
onpe,qeJrr{Tb KoopArrHary e. B nnocrcocru ceqenra.ff HaxoArrM
KoopAr,ruarbr x u A. Bce pacc*rorpeuHbre (ABr,r lr(eHr{sr uo-
BTOpffeM Ha KOMnJTeKCHOM qepTe)Ke.

37. flocrpoeur{e Harypanrxofi nelu.rNHbr cerreHut
ceKyrqas nJrocKocTb rrep[eHnr{KynspHa

ancoHoMerpllrecrcofi rrJrocrcocrrr npoercqnfi

A-A

Puc. A_A.
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Puc. 38. Onpege.neHue rcoopAilHar rorreK

Ha arccoxoMerprrvecrcofi rrpoercquu - nepexoA

oT aKcoHoMerpr{I{ K KOMTTJTeKCHOMy rrepTe?rcy

Eoree cnorxxufi  cnyvaft rpeAcraBJlen Ha pl lc. 39a. Ha

noBepxuocrn c@epu saAaHa ror{Ka A, ueo6xo4l ' IMo rrocrpo-

HTb rotrKy A Ha c@epe Ha KoM[JreKcHOM qepre*ce. 3aAaua

cBoA4Tcs K onpeAeJIeHHIo KoopAuHar rot lrcr4 A' Bcnounuu

npoqecc noJlyqeHl,rfl axcoirorvretpra'recxoft npoerllr{u u arco-

HoMerpr{rc (pzc, 39a), npeo6paoyelvl B KoMnJreKcnlrft vepterx

(puc. 39a, 6). Puc. 39a - BI4A clrepeApr, pvlc. 39, 6 - erA

cJreBa. flpu nououlr.r npo{rzarnoft orcpyxcrocrl'I HaxoAI'IM upo-

ercru,rrc ToqKr.r A na au4e cJIeBa rr KoopArlHary zj (nepneHAu-

KyJrffp AB). Tax KaK Ha BnAe cleBa nep[eHAlrrcy.nap AB npo-

equpyerc.s B HaTypanbHyro BeJIrrtrI{Hy, nerKo HaxoAI' IM ero

lpoeKrlr4ro Ha BI{.4e cnepeAl{ LI KoOpAUHarbr &at !a.

Puc. 39. Onpe4e;rexue KoopAlrHar rottrcr{ A cnoco6ou npeo6paao-

Baxrrfl arccoxoMerpurrecrcoro qepre?rca (a) r rcomn.nerccxrrfi (a, 6)

x
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1.5. fP (fIEPECETIEHLIE IIOBEPXHOCTEft
H PASBEPTICA'

IP <flepecetreHr{e [oBepxHocreft u pasneprraD BbruoJrrrs-
erc.s Ha rrncre $oprvrara A3. B IP neo6xo4r,rMo nocrpouTr
JruHlrro [epecetreHua rpraaoft noBepxHocrt4 r,r rpaHHoil t  ulu
AByx KplrBblx floBepxHocrefi u Aarb paaBeptry o4noft rro HLrx,
flpraruep BbrrorrueHr4fl lP npegcraBrreH Ha puc. 4O, 41 (napu-
aHTbI aaAaHufi crvr. B [p?rno]r(euuu 5\.

Pa6ora BbrnoJrrrf lerca B cJreAyrorqeft nocaeAoBareJrlHoc-
tlr. Paeo6paBrrrrrcb, KaKr{e reoMerpur{ecrcue {rr.rryprr nao6pa-
)rcenbr, HaMerraeM cfloco6 uocrpoeHu.E nlvrr^vla nepecerreHl4,s.
34ecr, B flepByro ot{epeAb, o6pau{aeM sxr,rMaurle Ha ro, rrorca-
3anra Jrvt nuHns uepeceqeuufl Ha oAHoM tra Br,rAoB. flocne4uee
cJryr{aerc,fl, ecJril floBepxnocra rrpoeq?rpyrculne. B gToM cJry-
qae 3aAaqa cBoAI4Tcff K nocTpoeHvrro IruIluLI nepeceqeHllfl Ha
ApyroM Br,rAe c r{cnoJrbooBaHr,relr rpa{ruvecKr4 npocrbtx nurruir
(npaurrx, oKpy)KHocrefr) nepecexarculr{xcs Qnryp.

JIuuuu nepeceqeHr.r.fl, KaK rrpaBr,rJro, - JrexaJlLrrbre Kprr-
BBre, Koropbre crpoflTcg no rorrwaM. OrMe.raeM TorrKlI Jriltavrvr
f lepecer{eHug., AJIE rraxorxAeHns Koropbrx xe rpe6yerca xa-
rcrax-nra6o nocrpoexuft. ,{aaee,. Haxo.qr4M onopHble rorrKr.t oK-
crpeMaJrbuLle (cautre BepxHHe, Hr,r lrcHue n r.  A.) I , I  Torrrct4
uHArrMocrI4 (ro.mr,r, FAe JrI4Hr.r.g nepecevdxug MeH.fier Bkt1rr-
rvrocrr).  f locle HaxorrcAenlrs [epequcrenHbrx rolreK uepexo-
/(HM R cnyvaftnrru roqrcaM.

Pasneprxa noBepxnocrr,r Ha nJrocxocrb - ero coBMerrle-
HHe ee c flrrocxocrbro raxr4M o6paaou; qro6rr noBepxHocrb He
l)acrflruBaJracb, He cx(uMaJracb u He o6paeoBbrBaJrocb pagpbr-
BOB 14 CKJIaAOK.

Pasreprrrnaercff rroBepxHocrb Ha [nocKocrb r{JII4 Her -
rrorpoc He croJrb npocrofi. flo4po6no reopuefi paaBeprbrBae-
Mocrrr oaHuMaerca 4z$SepeHqtlaJrbuaff neoMerprrr.ff. floaepx-
rrocrb pasBeprbrBaercs Ha nJrocxocrb, ecJrr4 gne 6ecxoHevno
6:rraoxue ee o6paayroulue (np.f lMue) uepeceKarorcs uru la-
l)$It IeJrbHbr.

flpu6auxenuo pasBeprbrBarorca Lr HepaoBeprbrBaeMbre rro-
r()pxHocrrr,  HanplrMep, cQepa, Top. Eolee roro, H paoBeprbr-
rrrroMble noBepxuocrl, I  npu lrcnoJlbgoBaxlru rpaQllvecKnx Me-
r '()/(oB pasBeprbrBarorcff npu6lurxenno.
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<,f lpu6.nuxeHgocrbr BaKnrctraercg B ToM, qro B KpI,IByIo
[onepxuocrb BrrrrcblBaercs vrh oKoJIo rcpueofi  o[ucblBaercs
lpaHHa.fi noBepxHocrr. flocregnrcIo H pacBeprblBalor Ha rrJroc-

K O C T b ,

flprauep BbrrloJrHeurra fP. floctpol{M JIrlH-I,Irc nepeceqeul{ff
r lr /rrrr/rHApa H KoHyca (pnc. 40) u pasBepHeM Ha nnocKocrl,

[OBepxHoCTb UIiInI{HApa.
O6paqaervr BHuMaHue, rrro rroBepxHocrr, qIIJIHHApa ropu-

BoHTaJrbHo-npoeq?rpyrcnlas, Ecru 6uI quluu4p 6bul BbIIue,

rorAa Ha Br,rAe cBepxy 6rraa 6rr BI{AHa Bcs lrvIrvts nepeceqe-
nus. B HarueM t{ce cnyqae B nepecer{eHl,Il4 c KoHycoM yr{acrBy-

er Bepxuee ocnoBasue \f iJrrrr1pa. f lepecercaer I ITIJII4HAp I{

ocHoBaHIre KoHyca.
Cpaey )r(e HaxoAIlM TotIKr.I Jrlz,rrktvl uepecerrenux A, B, C.

flpu erorvr nepBoHar{aJlbHo HaxoAIrrM Totrrcy A na nu4e c[epe-

Arr, a ror{Kr,r B u C - rra Br{Ae cBepxy. 3alretum, trro arr{ x(e
TOIIKI4 6YAYI A EKCTPCMAJIbHbIMII.

BepxHaa rracrb JrrrEI{u [epeceqenl{f f  npeAorasrser co6oft
rracrb oKpy)KHocrr{ KoHyca Ar{aMerpa d,,.  Haitru ee oqeHb
[pocro, ecJlr{ BocnoJlbooBarbcfl ropl,IBoHTaJrrnoil n.nocrcocrbro
B-8. fl.rocxocrr B-E ceqer Kolryc no oKpytrcHocrr4 Al{aMerpa
d.,.  Tax KaK rrJlocrcocrr E-E orpaHr{rreHa KpyroM ArraMerpa
d, aa nuge cBepxy nafigeu ror{Ku rrvHuu nepeceqeH[s D n E.

Moxno [peAcraBl4Tb paccMarpl{BaeMyro Kaprlirurcy H TaK:

BepxHee ocHoBaHl,re <BpeSaJlocbD B KoHyc, v f ivl l luf l  <pa3pe-

3ar - Ayra oxpyrxsoc'rz DAE.
I locrpour BepxHIoIo JIHHTTIo nepecer{exrra - gyry DAE,

lepexoAuM K [ocrpoeHl,Iro nunr.rf i  f lepeceqexr{s DB u CE. Co6-

crBeHHo oru lru'luu nepecerreHu.g Mbr BI,IATTM He[ocpeAcrBeH-
Ho Ha Br{Ae cBepxy, ocraerca nocrpouTb c.rryuafiutre rotrKrr

etux nulaufr, Ha BHAe c[epeArl.
JIunns f iepecerrenl l f f  npI4HaAJIex(ur oAHoBpeMeHHo AByM

filrryparvr (o6qaa r'uuua\. Mrrcaenno [peAcraBr{M, trro ona
ToJrbKo Ha noBepxnocrl, I  KoHyca. Tenepr ocraercf l ,  BocrtoJlb-

SOBaBrIrr4Cb IT'dIlVTfrlN.[ld KOHyCa, nOCTpOI,ITb JII{rrI{IO nepeceqe-

HHa rra BHAe c[epeA[.
Ha rcouyce Mo)r€Ho o6uapyrxratb nrurrvlfi eJrJIHrrcoB, napa-

6on,  runep6on,  o rcpyxnoc te f i  H  np f fMbIX.  , {ne  nocne4ur le

Jrvtuvru nara6onee rpa{travecrn [pocrble. Bonee rrpocras JIa-

HHE, KOHe!IHO, f lpffMaff - o6pasyloulaff KoHyca. Ho rax xan

ToqKH JrvlrvrLt fiepecerreHrra paclloJlararorcff Ha orreHb 6nrlgKo
pacfloJroxceHnux o6paaylouIlrx, B paccMorpeHHoM cJlyrrae yAo6-
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Hee BoclroJlbooBarlcg oxpy)KHocrffMr4 KoHyca. Tax, cayvaft-
Hbre rorrKr,r F, G pacnoloxceHbl Ha oxpyrrcHocrra 4r,ralrerpa d,
(nu4 crepxy). Haftru arr{ Toqxr.r Ha Br4Ae cnepeArir He npeA-
craBJrf ler oco6oro rpyAa. Ha oxpyncrocrr,r Ar.raMerpa d, (Ha

BHAe cnepeAv oHa cupoeqr4poBaJracb B ttuuuw) npu noMoIIIu
rruruu cnaor,r fIr-IIr HaxoALrM Toqxlr F u G.

Saxox.rzs [ocrpoeHr,re Jrvrrvry. [epecetreHrrs, o6patram nxn-
MaHr,re Ha cJIeAyIouIee. Kax yx(e orMeqaJrocb, trlrHr,rfl nepece-
qeHr,rff - gro o6u1aa ilvrrufl 4nyx tpraryp, floorotr,1y na nro6ou
H3 BrrAoB. oHa He Mo)fter BbrxoAr,rrb sa KoHTypbr @uryp.

f locrpoeune paaBeprKr,r qr.rJruHApa. Sauevaerr, rrro pac-

cMarpr4BaeMafl KoMroor.rqraa (pzc. 40) ua 4ayx @unyp (ctvt.

BnA cBepxy) nueer f lJrocKocrb cHMMerpr.ru, CurvrurerpnvublMH
6ylyr H pasBeprKrl $uryp. B erou cJryrrae AJIS gKoHoMIlrI{

M e c r a  H  B p e M e H r . I  c T p o g T  T o J I b K o  n o J r o B l r H y  p a S B e p r K H
(puo. 41). Ocl cuuuetpzu o6oanaqaercff ronrcoft rurprrxnyn-
rcrnpuoft nureuefi..

Paeneprxa npflMoro KpyroBolo qlrJrunApa - f lpf lMoyroJrb-
Hr{K co cropoHaMn a H ttd (pnc. 41). Ecnlr 6rr uporrsBoALt-
J racb  paoBeprxa  [p f fMoro  KpyroBoro  Konyca,  neo6xo4rauo

ltd
6sr.no 6u [ocrporrrb cerTop paAr,ryca R c yrnorvr I  = 

^ 
Pao.

I lanpr.ruep, d:100 r ' , r rvr,  R:150MM, yrorr g =+P =2,09pad.
1 5 0

I  R00
r r ru  (P  =2 ,09 ' " "  = l21o .

n

.{ra xaxecerrr. Ha pagBeprxe rlrrJrr,rHApa Jrvrrvrv nepeceqe-
l rH.f l  3aMeHr4M r{r{nHHAp Ha COOTBeTCTByTOU{eM yrracTKe BIIH-
c:rnnofi  npneruofi  (puc. 40). Ha ru4e cBepxy Bpr1rtv. rpaHH
npr,r3Mbr OD, DF, FB ra paccrorrHr4s MelrcAy pe6palru (noueue-
rl ,r  Lurpr4xarvru). I{a pagBeprxe I{ntI I4HApa, Boc[oJlbaoBaBrur,rcb

l) ir3MepaMr4 b u c, a raKlrde paccrosHr4ffMr/r Melr(Ay pe6pauu
rrl)HBMbI, HaxoAI{M Tor{KI,I Jrvrnvrw flepecerreHr.rff D, F lr B. K

l) ir3BepTKe I{AJII, IrrApa 4O6ae.nreu <(AoHbrruKlr>, TaK KaK 3TI,I
' r i rcru pagBeprxu cpaBnlrreJrbHo ne6o"nrurr,rx pasvrepon, r,reo6-

l) i t)KaeM Hx noJIHocTbIo.
IIpu paoreprKe KpHBbrx [oBepxHocreft To.ruocrb pasBepr-

r irr 6yger BaBr{cerb or paoMepoB rpaneft BnucaHHbrx uru of iu-
(  i lu r Ib IX  tDaHHbIX noeepxHocre f i .
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i.'0, ,19
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PLrc. 4L. PaBBeprKa IIlrnI{IIIPa
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2. PACTIETHO-TPAOI,IIIECICLIE PABOTbI (PTP)

flprz nrrnonneruu PlP, otueuaJrocb, neo6xogltuo BbrnoJr-
rreHr4e gneMeurapubrx pacqeroe. B 1-ft u 2-trt PIP pacqerbr
6ylyr cBa,sanbr c nocrpoeHueM arccoHoMerplrqecxr4x npoer-
qr.rfi, noeroMy ocraHoBrrrMcfl Ha nux no4po6nee.

K o e ip Ququ e Hrn, uc rc aJ,c e r+u n

fIpH nparuoyroJrbnoM [poeq?rpoBaHlrr4 orpeoKa Ha [Jroc-
Kocrb Jrerno ycrarroBuTb cBsob MelrcAy BeruquHoft npoexqnft
(np.) u HaryparrbHor? eeru.rraHoft orpearca (H. s.) (puc. 42\.
ABno: AB ,.". . cos cI'.

Prac. 42. flpoequponaHue orpearca

Benu'rr.rnofi, xaparTepr,rsyrorqeri crefleHb rrcKa]fieHlrrg or-
peara, sBJrffercs cos G - xoe(r&uuraeHT rlcrcalrcenus, Vron
HaKJroHa orpe3rca K nJrocrocrra npoerqrafi, orreBr4AHo, Mo)fier
r,raMeHarbcfl  B npeAeJrax 0'< cr < 90".

Ilpueedennocfi (ycnoanu.il) rcoeQQuquenrn ucre&otcevufl

Eo.nrurltrcrso gHaqeHl,Ifi TpHroHoMerpI,IqecKI,Ix dynrrlufi ot
yrJla, paBHoro IIeJIoMy tlHcny rpaAycoB, [peAcraBtslor co6oft
rlrpparlHoHaJrbHbre qr4cJra (nenepuo4nrrecKas 6ecrconevnaa 4e-
c.grl l rr{Haa 4po6s). Eonee roro, ero rrr4cJla i lacro He roJIbKo
upparlr{ouaJrbHbre, Ho r4 TpaHcrIeHAeHTHbIe, T, e. oHI4 He MoryT
6rrrr ropnaMt4 Hr{KaKoro anre6panqecxoro ypaBHeHr4ff c pa-
rII{oHaJIbH brvrra (noaoxl{TeJlbHbl MI{, orpl{ IIareJI bHbIMIr, qenbl -

gacru 2. lpaQltlecxte x PacqerHo-rpaQuqecrxe pa6orbl 2t3

ruu, 4po6nurrn, xo;rr) rcoe@@raqueHTaMu. Onepuponarb rrpu
BbrnoJrHeHI4I4 aKCOHOMeTpI,IIIeCKOTo qepTerKa c Hppaql,IoHaJlb-

HbrMr{ I,r rpaHcqeHAeHTHbIMI,I tIr4cJIaMI'I xeygo6no. floetouy a

npaKTrrre r{cnoJl.bsylorcs npr{BeAeHnrre (yclonnrte) roe$tftu-

qr,reHTbr r4cxa)KeHr4fl. Haupuuep, uycrb yroJr o,:35', TorAa Ko-

a(p(frnrluenr I4cKarKeHlIff 6yget cosc,:cos 35':0,8L9152=O'82.

.{la noly.re lr.nfr BeIwL'.ii.vHbI EpoeKIII{ra xeo6xo4lrMo BerI'IquHy

orpesKa yMHolrcl,Irb ua 0,82. Ygoono He npn6eratb K yMHolrce-

Hrrro, a ucfloJlbooBarb H. B. orpeSrca, TorAa orpesorc 6yAer

nao6pa*cen yBerurrenublrtr e 1/0,82:1,22 pasa'

Kox,nnerccruutti vePmem

!'Is ecex BlrAoB qeprerrcefi Har'I6oree pacnpocrpaneHHbrM flB-

J'rflercff KoMnJlerccnbIfi (aat. complerus - cnaar) veprerx (pr'tc.

43). O6patuM BHI{MaHtre Ha [per{MyulecrBa r'I HeAocrarKr'I KoM-

fitreKcHoto qepTerrca, T. e. qepTexta, cocroffulero I43 BSarrMo-

cBflsaHubrx reo6panceur,rfi. Bu4urvr 6es ficKax{enna rpaur'r A,

B, C cooreercrBeHno Ha rJlocxoctax 1, 2, 3 (przc. 436) -

oqeBuAHo, aro aBJlsercs nperrMyulecrBoM. B ro xe rpeua ira

rrJ'rocKocrllt 2 Ye sul.uvr coBceM rpaHlI B u C' na 1- A u C'

rra 3 - A pr B. He4octarorc KoM[JIeKcHoro rreprenca - no

oAHoMy zoo6parxeHr,rlo He cocraBtrrb rrpeAcraBJleHt4a o npeA-

Mere, Apyrr{Mr,I cJIoBaMI,I, - HeAocrarorrHag zx(roplrarraenocrr

rcaxcAoro raso6paxenua,

l'nc. 43. O6paaonaxne
rrr,rfi vepreac Ha rpex

KoMnJrerccnoro t{epreilca (a), rcoun.lrercc'
ocuoBxbrx rrJrocrcocrfl x npoercqufi (6)
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Atccoruo mempuve cvue npoercquu

Sagagrauca qeJrbro rroxasarb Bce rpaHrl A, B, C ua o4uofi
(rpouranruofi  n-nocrocru upoexqufi  .  Herpy4no npeAcrabr4rb,
qTo Atrf i  sTOfO npr,rAeTcs npeAMeT, B HarueM cnyqae yroJroK,
pacnoJrol l{ IaTb HHaqe orHocHTeJrbHo nJrocxoctu npoexqrlt i .
I loryvul,t  HoBoe rIoJIo)rceHHe yroJrKa [ocJreAoBareJlbuo c Hc-
roJ ' rbsoBaHveM AByx npau lenurZ Boxpyr  ocpr  X  (puc .  44a;
puc. 45a) r/r  Borcpyl ocn Z (pnc. 446; pnc. 456).

Puc. 44. Bpaulerrue Boxpyr ocu X, Ha rrJrocxocrn npoercquri
Br{,quM rpaxr{ A u B (a), Bparqexrre aorcpyr ocu Z, Ha rrJrocrcocru

npoercr4ufi BHArlM rpaHrr A, B, C (6)

P*rc. 45. Bpauqenne Boxpyr ocert X (a) n Z (6) nut c6orcy

gacru 2. lpaQnlecxne x pac'{erxo-rpa0x'lecxlte Pa6orbl 27s

.{la uoayueHl,Iff KoMnlleKcHoro rreprerra Moryr 6rrrr r'rc-

[oJrbSoBaHbI IUeCTb ocHoBHbIX finocKocrefi npoeKqHft ?r Heo-

rpaHl/tqeHH oe r{ucJlo Aono JI !II,I TeJI bHbrx. Arconouetpra'recrcr'r ft

qepTexc BbI[OJIHfleTCA BCerAa Ha oAHOfi nJrocKocrr4 npoeK-

qufi, xotopyrc npHrrffTo HasblBarb aRcoHoMerpHtlecKofi.

flpoexqr,rra oceft KoopArrHar (puc. 446) naeunarcr arccouo-

Merpr4trecKHMl,t ocflMl{. flpr'r pacnoloxceHHl4 OCefi 3a [peAMe-

roM (pl{c. 44; puc. 46a) ocra saxpbrBalorcff npeAMerorvr. 9to

He BcerAa y4o6no, nogroMy [pla nocrpoenul{ axcoHoMerpr4-
qecnux uso6parxeHzfi ,  naupravep, napaMerpr{qecKl4x noBepx-

Hocrefi ,  QyurcquouaJlbubrx saBncl4Mocrefi  Z :  f  (x '  y) yno6'

Hee aKcoHoMerpHr{ecKue oci l  pacflonanarb [epeA npeAMeTOM'

KaK rroraaaHo Ha puc. 466.

l>lnc.46. Arccoxouerpfiqecrcr{e ocu 3a (a) u nepeu (6) npenuerolr

H ecmau'dapnlr+bLe awcorro twernpuu

Ec.nu yurr HaKroHa oceit X, Y, Z rc fiJrocrcocru npoerqrafi

,r6oanaqzrb, coorBercrBeHHo' o, 6, 1, a yrnrr MelrcAy npoeKll ' t{-

rrr,rr.r ocefi - 9r, Q2, Q3 (puc. 47), To noJIyr{I4M 6 xeaasucr4-

Mt, lx [epeMeHHblx, of lpeAengrcul?lx HoBoe f loJlo]f ieHl4e npeA-

M("ra orHocI,ITeJIbHo (lpouta.nruofi nnocroctra npoercqr'rfi. 3a-

Mr"rr.rM, .ITO COS c[, COS p, Cos 1- rcoe${ruql{eHTbr I4CKa)I{eHI{fl

lr() oc.fiM rtJIrI KoopAr,IHarHbIM HanpaBJIeHI'Igrvr X, Y, Z. flpe*'

/((, rreM nepeftTl4 K aHaJrrrrrrr{ecxl4M SaBrrct4MocrffM' cBgablBa-

r() l \r{M ruecrb rapaMerpoB (C[, p, Y, 9r,92,9r), o6patr 'ru BHlIMa-

| |  |  |  o Ha o]lHo BatrcHoe o6crotTerbcrBo. f lpr l  < uepexoAe t or

r(()MllJreKcHoro qeprerrca It  aRcoHoMerpl ' IqecKoMy I4 nao6opor

c.,utnraTbcflr MOtrcHo TOJIbKO IIO KOOpAI4HaTTTbIM HarrpaBJle-
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Hr{ffM. V6ear,rrrc.a
AB:BC:CD (pzc .

B  o r o M  M o l r c H o ,  p a c c M o r p e B  p u c ,  4 8 :
48a) ,  AB<BC,  AB<DC (p4c .486) .

ax

x
x

Puc.

a)

47. Arccorronnerpulrecrcne ocrr - flpoercl1r{s ocefi rcoop4Nrrar

U-A'2

0,2=A=J

Pxc. 48. Hanpan.neHufl ABr.rtrceur{fl :
a) rcoun.nerccrrrfi ueprecrc; 6) arccoxouerpuqecrcaff rrpoercrlr{ff

Paquonaarsrre o6lacrr,r napaMerpoB MolnHo o[peAeJrrrrb,
paccMorpeB pr.rc. 49:

0" < G < 90o,  0o < p.90 ' ,  0o < y< 90o,
90"<9,<180o, 90o<9,<l 80o, 90o<<p.,<180o.

t
g

( 1 )
(2)
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Prl^c. 49, Arcconouetpuqecrcue rrpoercqnll

npn pasJruqHbrx BeJrr{qilHax napaMerpoB c[, F, Y, ql, 92,93'.
a - BeJruqnrrbr rrapaMerpoB orrpeAenexLr ypaBxexuamu (1)' (2);

6 - y:a";9,:9r:90'; 9z:180';
u - T:9O"' %:9O';

" 
- Qr:9r:9O,9.:180"; 0:O'

Tperre ypaBHeHI{e, cBsBbIBaloulee

Qtnc. 47\:

9 , * 9 r * t P r : 3 6 0 "

[apaMerpbl ,  ot{eBI4AHO

( 3 )

He4octaroulr,re 3 ypanneur.ra (6 repeMeHHblx - 6 ypanne-

r r n r?) uoxilro [oJryrrl{Tb, BocnoJ'IbSoBaBrul{cb aHaJrl4Tr{rrecft oIZ

I 'eoMeTpr. Ie14.

cos20,  + cos 'P + cos2y :  2 '

cos2(9, -90') - c o s o 0 + c o s o y - c o s o  P
2 cos' cr x cos2 y

( 4 )

( 5 )

cos2(e,-eo.)=*#tr#tr*( 6 )

Ilpumep pacrrem& nap&Metnpoo npousaonbrrou

a.Kc orL o tn e fnPuv e crco ri nP o eKryuu

DocnoJrrgosaBluncb ypaBHeHr'IeM (1), nplrr"reu 1e20". (Dax-

i l l (recKlr eTo paBHoSHaqHo <nepBoMy noBoporyD crrcTeMbl Ko-

') l) / tnHar (puc. 44a; 45a). I lpe4craBuB rpocrpaHcrBeHHylo rcap-

r r r r ry  (p rzc .  45a,  y :2O' \ ,  onpeAeJI I4M npeAenbHble  cnaqeu l4 f f

\ ' f  ,roB a ra b upu (BropoM noBopore) (puc' 446; prac. 456).

0'<cr< I  80'-T-90' :90"- 20' :  ?0'  ]
o"<p<180"-i-so":so"-zo":?o' S (t)
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Vparneaua (1) 4arcr nam o6.nacrn BosMo)xHbrx sHa.{enzfi
napaMerpoB a, b, g. f lpunan aHaqeHr{e oArroro [apaMerpa,
Mbr cpagy )rce cy)KaeM o6nacrr, BoBMolrcHbrx sHavenzfi 4eyx
Apyrr4x napaMerpoB - ypaBHeHua (7).

f lpnnnuaena (7) a:40',  rorAa HB ypaBneHrra (4) uoryvnrvr:

cosp  - . 6  - * t ' 40 " - " " f  , oP  =03281155 ,

g:43,27136".

He ypannenua (5) :
cos2 (9 , -90 ' ) : 0 ,81  3476  ;  2<p , -90 ' : 3  5 ,  56334" ;
g 1 : 1 0 7 , 7 8 1 6 7 . '
Hs ypannenua (6):
cos2( tpr-90") :0,  765 190 2 ;  29 r -90 '  :1  0,  0 7608'  ;
9 2 : 1 1 0 ' 0 3 8 0 4 ' .
Ifs ypaeneuua (3):

93 :360" -9 , -9 r :  108 ,  90985" .
VI"rarc, HaMrr notyrleHa reoperfiqecKrl o6ocnosaHuaff arcco-

HoMerpr,rqecnas gpoerqr.rf l c f iapaMerpaMlr: a:40'; B:a\,27';
y :2O";  9, :107,78 ' ;  e2:110,04";  er :108,91 ' ;  rcoeQrdruquenru
I{CKA'KEHHff IIO OCffM:

X,  cos  a :O,766;  Y ,  cos  9 :o ,728;  Z ,  cos  T :0 ,940.

2.1. PfP <HECTAHAAPTHAfl AKCOHOMETPLIflD

PIP nr,rnonnsercff Ha Jrr4cre $oplaara A3, napr,raxrbr sa-
ganufi. cM. B npr4Jro)r(eHusx 4 u 6. IlpocrpancrBeHHas Sopua
(npunoxceuue 4) ruvepur{Baercs B Tpex BrrAax, AonycKaercs
coeAr{HeHr,re .{acreft Br,r,qoB rr paapeaoB.

I locne pacqera [apaMerpoB HecrarlAaprnoft axconomet-
pHH, BbrnoJrngercff arccouoMerpu.recrcraft qeprelrt  rrpocrpaH-
crgenuofi Qoprrru c BbrpeooM oAsofi r{erBeprl,I.

flopagox pacqera [apaMerpoB HecraHAaprHofi arccon<lrrrer-
pr4r{ cJreAyroqufi. BocnoJlbsoBaBruI{cb I,IcxoAHbIMrr AaHHbTMI,I
(npuloxenue 4), onpeAeJrf leM HeI4sBecrHbIe yfJrbl HaKJIoHa
KoopAlrHarHux ocefi  X, Y, Z - G, B, y.

Hanp l , r r ' rep ,  r rBBecrHo:  y :10" (cos  y :0 ,99" ) ;  cos  c r :0 ,94
(cr:70"). tr{e ypanHeuus (4) onpeAerraeM cos2B (cos F, 0). t lprz
uoBecrHbrx rosdr$uqueuTax r4cxa)Kexaa (cos c[,  cos F, cos Y)
LrB ypaBHeHufi (5), (6) onpegenuM yrrlbl Q, v gz Lr r.Ia ypaBHe-
nns (3) naftgeu yron q..

gacru 2. IpaSrrecxne t,t pac'{erHo-rPaQnlecxtte pa6orut 279

Snaa pacnoJlo*(eHrae arcouoMerpvlgecrnx ocerl (yutr 9r'

Qr, 9r, puc. 47) u xoaQr@uqtrenrbl l4cxa)fieHufl no ocflM (cos
(t,  cos F, cos 1) l torxHo nocrpolrrb HecraHAaprHylo aKcoHo-

r\reTpurrecKyro upoeKI{I4ro.
l lpn nocrpoeutl l4 anconoMerpl4t l  (ABl4raeMcfl) '  Kaft orMe-

' j A J I O C b  B b I U I C ,  T O N b K O  N O  K O O P A Z H A T H b I M  H A N P A B J I E H I { f l M '

yqrrrbrBaff xoe$tbuqueHTbl r4cKarrceHrrs no HI4M'

Onpe4e,reulre AJII,IH KoopAtrHarHbrx orpeoroB npI'I nocrpo-

oHrlrr aKcoHoMerpuu Mo)ItHo [ppr{sBoAllTl rpac]ruvecxu (6ee

vMuo)rceHus na xoe(r(praql4el{T I{cKax(eHufi).  Hanpuuep' ua

ITOMIIJIEKCHOM TIEPTC}fiE OTPE3OK IIO KOOPAT4HATHOMY HANPAB-

neHr{ro X r. lueet AnuHy 4. CrpoI4M ABa Jlyqa I u rn (pzc. 50)

rroA yrJroM d. ornoncrae Ha ryile I orpesox gjdunofr' cL ?r otryc-

1'uB nepneHArrKyJlsp Ha tlyq frl, Ii.AirAeM n\rvrlJy oTpeSKa c

vrleToM rtcKarr<e]gun d' .

Puc. 5O. Ipa$uvecrcuri cnoco6 onpeAeneHr{s Arrr{HbI
KOOpAUHaTHOTO OTpe3Ka: a':a'cos a

2.2. PfP (II3OBPAIICEHHfl - BI{.4bI, PABPEBbI,
CETIEHIIflD

Pa6ora BbIEoJ'IHaercs Ha JII{cre (froprvrara A2 (420x594 t'ttvI)'

Illrpnanrrr ea4anr,rfi, cI{MBoJIbI fipocrpaHcrBeuHblx Qopu clu. a
, r l r r r lox teHuI , I  7 .

Co}epa'canue eaOonu*

Ila4anue BKJrroqaer psA KoMnreKcHbIx KoHcrpyKTrlBHbIx
r : r / ( a q .

I1 npocrpaucrBeHHofi $opue, npeAcraBJrffrouleft co6otZ or-

l , r r r r r r reHHbr f i  t rnororpagnof t  aauxny to t i  nonepxHocrb lo  HJIL
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rrJrocxocrflMrl pr noBepxHocrsMr,r o6ceM Marepr.raJla (uetann,

rrJracrMacca), neo6xo4uMo nocrpol4Tb MaKcHMaJIbHo BoBMoxc-
HOe no paSMepaM HopMaJrbHoFo ceqeHr{.fi orBepcrHe,

Ec.nu npocrpaHcrBenHaa dropua He l ,rMeer quruHApnqec-

Krrx rroBepxuocreft,  orBepcr14e AeJlaercs rInrI, IHApuqecKLIM,
HOpManbHOe CeqeHI4e - OKpy)ICHOCTb' OCb OTBepCTIrtff - npfl-

uas o6ulero noJrolreHua rroA gaAaHHbIM yrJIoM K nJrocrco-
crgrr 1 uau 2.

Ecau npocrpaHcrBeHHaa cpopua I, IMeer I I I4rr4HApuqecKI4e
rroBepxHocrn, orBepcrne AeJraercff [plzoMaruqecKr,IM. Pe6pa
[pr{gMa - npsMbre, o6rqero fioJrolxeHl,rff, noA BaAaHHbIM yr-

J r o M K n J r o c K o c r f l M l u 2 .
flpocrpaHcrBeHHyro tbopr'ry cryAeHr Molxer npeo6paaorarr

c qenbro crrpflMJreHlrs unoulaAKfi noA oTBepcrHe.
IlpocrpancrBeuHas Qopua saAaercs B Br,IAe cI,IMBoJIa, Ha-

. l
[pHMep' L ,  . /  H T'A' Crzunon npeAcraBrlser co6ofi  cxe-

MarHtrecKoe r,reo6paxenze EopMaJrbrroro cetleHufl [pocrpan-

crseHHofi ( lropr"rrr.  Pacuru{rponra cITMBoJIoB I{ rronasaHa Ha
puc. 51, r.qe nocJIeAoBareJIbHo npeAcraBJreHbl cI{MBoJIbI [po-

crpaHcrBeHxrrx Qroprvr, HarJIsAHbre uso6pancenn 
" L " .)

KoMnJreKcHbIe qeprelr(u rrx, BI.IA ctlepeAl4 vr BuL crepxy. Pas-
r"reprr r,rao6patxeuui,t Ha Br4Aax cnepeAl{ !I cBepxy nrr6zparotca
cryAeHToM caMocroflTenbHo.

B noayuennoii  npocrpancrseHHofi {roprvre ueo6xo4zuo rrr-
[oJrHprrb orBepcrl, Ie. Tax, n paccMorpeHrrblx [pocrpancrBeH-
nux Qopuax, otpaHrrr{eHublx MHorofpaHIIbIMI{ SaMKHyrbIMI{
[oBepxHocraMr4, orBepctag neo6xoAI4Mo BbrnoJrHr4Tb I{I4JIuH-

Apr4r{ecxr4MIr, HopMaJrbHoe cel leuI4e - oxpyxcnoctr.,{ualretp
oxpylr(Hocrrr Ha rreprelrce Aon)xeu 6rttr ne MeHee 2O wtvt.

Ecnu npocrpaHcrBeHHaa {ropua coAep}nl4T III{JIr4HApHrrec-

KI.re noBepxHocTr{, To orBepcrr{e BbIIroJIHffercfl npl{SMarI,Iqec-

KnM, c HopMaJIbHbIM ceqeHueM: paBHocroponnltf t  TpeyroJlb-

Hr,rK, KBaApar, pou6 rr r.n. Pasmeprr orBepcrl4fl nrr6raparotca
r{B ycJroBuff, rrro AI4aMerp BrrlacaHnoft oxpyrxHocrl,I He AoJI-
xcen 6rrrr MeHee 20 rvru.

9actr npocrpaHcrseHnoft {roprvIu, rAe 6yAet cAeJIaHo or-

BepcTr,Ie, Ao[ycKaeTcs <paBBI,ITb,r (puc. 52a, 6). Ec;r lr  npe4-

[oJraraeTcfl BbInoJIHLrTb cnpflMJIeHI4e IJIOTTIaAKI{ rrOA OTBep-

cr r , re ,  upocrpaHcrBeuHyro  { ropr r ty  Moxcuo <npeo6paeora t t>
( p u c .  5 2 n ) .
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Puc. 51. PacrunSponrca cr{MBoJroB rrpocrpaHcrBexxrrx Soprvr

Puc. 52. <,PaBsilTileD rrpocrpaucrBeHHbrx Qoptu:
a, 6 - orBepcrr{e ilpeArroJraraereg BbrrroJrxr{Tb B ropr{soxTaJrb-

rrofi , narcroxxori n.nu BeprltrcaJrbHofi 'racrsx KoHcrpyKrIuH;

B _ IIPEAIIOJIATAETCS ONPSMNEHI{E IINOIII AICI! IIOA OTBEPCTITE

Heo6xoAuIrlo r,IMeTb B BIltAy, r{To Bce BuAbI llSMegenr'ltl npo-
(: ' rpaHcrBeHHoft $opuu yrorrHglorca B npoqecce BbInoJIHeHLIg
! rcpTe)+(4.

B rorr cryqae, KorAa orBepcrr{e BblnoJlnf lerc' f l  B Bepru-

r i l .nrnoi i  qacrr4 KoHcrpynl l l l ra, r npo$r,rJIbHbIx [Jrocxocrax

frJrr,I HaxJroHnofi qacrra KoHcrpyKrII4Lt, ocu qllruuApuqecrcoro
()'rtsepcrllff ranlr pe6pa [puoMarl{rlecrcoro orBepcrug AoJI)rcHbI
[ ' r , r rb  npoBeAeHbl  noA gaAaHHbIM yrJ IoM K un.  1  u lz  uog

.r irAaHHbrM yrJroM K ropl4sonTanrHofi qacrn KoHcrpyKIII4r{ '

Ecrz oreepctne 6yger B ropl{soHTalrnoft qacrl{ KoHcr-

l)vrrqI,Iu, B ropl{SoHTaJIbHbIX rrnocKocrffx, To orBepcTHe BbI-

f roJrH.Eercg noA SaAaHIrbIM yrJIoM x nl.  2.

Vron nar.noua ocr4 orBepcrlr.fl znra pe6ep cryAeHT srr6u-

l) irc 'r  caMocToarelrno, I4cxoAff r{3 pal lr{oHaJlbHofi KoMnoHoB-
I r  l l  \ {€pT€)Kd. .

,{ononnraterbuble EI{ArI, ueo6paxcenzg ,Ha rrJI. 7, 8 pacuo-
,ilt|nrorcff B HenocpeActseHHofi npoeKrlHoHHofi CSgSn I4JIH B He-

rl)oor{rlnoHnofi csssu c coorBercrByloulr{Mll o6oona'lennsvrlr'

d = +

n
fu

e)6)



2 2 2 14HXEHEPHAfl TPAOHKA

floctpoenue AouoJIHHTeJrbHbIx BI,rAoB MorIcHo floxagbtBarb
o6oaHa.reHlreM Toqex I,r  Hanecenr.reM coorBercrByroulux pag-

MepoB or 6ae.
flpn nrrnonreltvrlr qeprerrta Heo6xoAr.rMo noracbrBarb Bce

HeBuArrMbre JruHWu KoHcTpyKrIuu.
l locrpoenr.re npoercquft orBepcrl, Is Ha Bcex rpaHsx r loxa-

gblBaercf l  c o6osHa.regrreM MI{HrlMyMa roqeK, yqacrByloulux

B nocrpoeHHr4.
flocre Bbr[oJrHeHr4fl orBepcrr4ff B npocrpaHctnennoii {rop-

ue neo6xoglrMo HaHecrr,r coorBercrByloull4e paaMepbl, BaAalo-
rr{ze KaK npocrpaucrBeuuyro Qoprvry, TaK r,r orBepcrue e Het.

9eprenc, BbrnoJrHerrHbril s roHxux Jrurvrflx, nepeg o6no4-
xoft norcaorrBaercff npenoAaBareJlrc,

flpu cgaue pa6oru npenoAaBareteM Aalorcs AonoJIHIrITeJrb-
rrble gaAaHufl no HaxoltAeHr4ro npoerquti  ToqKI,t ,  uo o4nofi
npoeKr{r4r4, na gannofi  rpana 14 Ha BbI[oJIHeHHe paopega I, I
ceqeHrrg.

fI pu ne pu, abltuo nrrerr.u&
omientnot x ?neJweHrnog ea?a nua

Craunon - (pnc. 51a). f lpocrpaHcrBeHuaa $opua He co-

Aep)rcrlrT qr{ Jrr,r HApr4qecK I{ x noBe px HocTe fi . I{u,rr aHAp I,Iq ecKoe
orBepcrr,re MaKcuMaJIbHo BogMolrnoro AriaMerpa 6y4elt nrr-
noJrHflTL B ropugoHTanrgofi  qacrtr KoHcrpyKrIHI,I ,  T. e. uo4
aaAaHHr,rM ylJroM t< na. 2.

Kounnerccnrrft  veptexc coorBercrBenno <(paoBuroft npo-
crpaHcrBenHoftr Qoprvrbr r,r BbInoJIHeHr,Ie nepnoii i{acrn BaAa-
Hr{s norcaganbr Ha prac. 53.

Ocr ornepcrr{f i ,  npfiMaa o6rqero noJlorfteHrra, npoBeAena
noA yrnoM d:30" rc nn, 2. VroJr norcasaH Ha nnocxoctu 7
( n r . 7 I n r . 2 ) .

.{ .na nocrpoeHr,rf f  f lpoenqzfi  sa nt. 7 i t  raqectne 6asrr
r4c[oJrbayercs oAHa us $poura.nbHblx t lJlocnocteft opuruna-

Jra, nJrocKocrr, uau6oaee yAaJIeHHaa ot na6ruoAareJls, pac-

cMarprrBalouleno BI4A cnepeArr, r , IJrI{ nJlocKocrb opl{f  I , IHaJIa,
6nutxaintaa rc nr,, 2. Eaga orc.reta paoMepoB noMeqeHa gna-

rcou D.

,{na paalteulenr,rf l  orBepcrl4.E MaKcI{MatIbHo BoBMo)rcHo-
r.o ArraMerpa nocrpoeHa npoeKrlr/rs Ha nJr. 8 (un. 8 I  nl.  7),
rAe ocb orBepcrrra cnpoeul4poBaJlacb B Torrxy. B etotr cny-
.rae 6aaa orcrrera noMerreua onaxovr A.
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Puc. 53. Brrno;rnenue nepnofi rracrr{ aaAarrilff.

Paameu4enne orBepcrr{ff B ropusoHTantrroli'ractu Koxcrp)rrcqrlu

flpnnrep BbItIoJIHeHHfl ornepcrl{s B ropnSonranrnoft 'rac-
'lr{ KoHcrpyKrltln noA saAaHHbIM yrJIoM x nl. 1 H HaHeceuue

l) ir3MepoB, SaAaloqux opurvHaJl I4 OTBepCTLre, noKaSaHbl Ha

puc. 54. Hanortrr,ru, rITo ero npocreftrurafi cnyvafi, He peno-

r"r()H4yewrrrfi B SaAaHrru, oAHaKO paccMaTpuBaetrgtfi An'g non-

i l()Tr,r KapTIIHbI.
f lonepxnocrb  orBepcr l , Ig  I4  coorBercrBeuHo ero  ocb  -

r l)oequpyrcu{I{e Ha nJI.8, 'a aro 3HaqI,IT, t ITo ocb I ' r  o6paayro-

rr( l lo I IHJI?tHApI4rIeCKIlre trOBepXHOCTI4 - npgMble ypOBHff nJI.
'i. tlocne4nr4M onpeAenrlercfl uoJroxcenlrre ocefi ennuucoB Ha

r r r r .  ] '
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Prlc. 54. Brrno.nxerrNe orBepcrfifi rroA ylJroM n n;r. 2

flocrpoenr,re orBepcrrrfl Ha [Jr. 2 u T n:,;^noJruffercfi B cJre_
4yrcrqefi  nocreAoBareJrbHocrpr. Orueqaeu rorrKr.r 0 n B oca
orBepcrrrfl B rpaugx Ha [Jr. 8. Crpor.rrn roqKv H ocb Ha Bcex
ocraJrbHbrx BHAax. Koxrypurre o6pasyrou-1r,re oraepcrr{. f i  rra-
paJrJlenbHbr ocr4 r.{ BcerAa pacnono}(eHbr Ha paccTo.trHlrl{, paB_
HoM AzaMerpy orBepcrr.ra (cv. Al2).

Ipr,ruep BbrrroJrneHufl orBepcrur{ B Bepruxa"rrrnofi  qacrr{
KOHCTpyKrlr4tr a HaHeceHHe HeO6xoAr.rMbrx pasMepoB noKaSa_
Hbr  r ra  puc .  55 .

Brrnonnenue gaAaHlr.f i  co cup.rIMneHHeM [JIorqaAKI4 rroA
orBepcrlre noxasaHo Ha puc. 56. f lpocrpaHcrBeHuafi Sopua
saAaHa paoMepaMu 4, L0, 28, 26, BS, 4b, b0 no4 yrnorrr B.
flonorxenr,re nJrocrcocrr4 cnpffMneHrrff onpeAeJr.fietca (rpoura-
.urrc (pasuepw 4 u 26) r,r yraorvr HaKJroHa K roplraoHTanrnofi
nnocKocrlr -  50". Ornepcrue BaAaHo Ar,raMerpoM 20 mrvr r,r
pasMepaMr . r  13 ,  35 ,  16 .

lacrr 2. lpa0uvecrue h pacqerro-rpa0n'{ecxxe p4"ry_33:_

Puc. 55. Brrnomrenue orBepcrnfl nog yrnoM rc nn. 1

Sannro.rrarenbHaff qacrb PIP - pacrlerHas. O4xo lls neo6-
plrrcennfi  (npoexqss na f lr)  (pttc. 54-56) no cyru Aerla f fB-
rrf lercs HecraHAaprHofi aKcoHoMerpHefi.  Bssn ero rrs06paxce-
i lrrc, Ha[pr4Mep, c KoMIIJreKcHoro qepTe]rca (puc. 56), npeg-
r"r ' i rBr.rM ero KaK axcoHoMerpuro (puc. 57) n onpeAeJlwM ee
lr ir l )aMerpbr. Vrarr naxnoHa KoopAI4HarHbIx oceit X, Y, Z -

rr l l .  ]  of ipeAefluM, gnag HarypaJlbHble BeJII, ITTI{HbI orpegKoB no
rr()opAEHaTHbrM HanpaBJIeHI4flM I, I  BeJIr{t I I ' IHbr UX UpoeXqnri

lyrrrc. 50). f lpr,r raanecrnoft npoexqr4l, I  orpesxa a' r ,r  xarypanr,-
rroii serz.ruHe tl, JIerKo HaftTr.r yroJr HaKJIoHa c[.

rl l lrrxctrepHilrpaonKa
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'/

Brrno.nnenxe orBepcrufl B rrpocrparrcrsexxofi Qopue
co cflpflMneHileM lrJroll{erltclr

:

;

$
i$

I

Prc. 56.

a-2

{acrs 2. lpaQrrecxre x pacqerHo-rpa$xqecKfie pa6orbl 2 ? 7

Puc. 57. Arcconoruerpnr (nao6paxceHr{e Ha f[r, pnc. 56)

Vr.nrr rpr, e2, e, sawepseM HenocpeAcrBenHo na pr.rc. 57,
l lonyuennure pe3ynbrarbr saHocHM n ra6.nnqy. ,{anee npo-
rtepffeM coorBercrBHe f locrpoennoit arconoMerpr4r,r reoperl,r-
.r  ecrcofi  .

--{apauerpu

H"$.---r-
c[ p f cosd cosp cosT 9 l 9z 9r

fpaQuvecxuri

AxanHrH,.recxHi

f lpnuan Ba r4cxoAHbre napaMerpbr, onpeAerreHubre rpa$u-
,rocxrr, yrJrbr cL u p, nocuorbooBaBrurrcb ypaBrrexr.reM (4), ua-
xoAr{M cos Y r4 yron Y. Hs ypaeHeHufi (5) r.r  (6) onpe4errHM 9r
u g2 coorBercrByroulue roe$$uqzeHTaM ucnaxcenran. Vroa
rp ,  Ha i i4em l ro  ypaBHenus (3 ) .
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2.3. PfP <IIPOOI{JIPIPOBAHI{E ICyJIATIKAD

,{aa npeo6paooBalrHff ABr,r)r(eHng, Ha[puMep, Bpalrlarenb-
HOIo B nOCTynaTeJIbHOe, IUHpOKO rrrCnO.rlbgyr0TCs KyIarrKO-
BbIe MexaHlrgvbr. B KynatrxoBblx MexaHHSMaX KyJIaqoK cBo-
efi pa6ovefi noBepxHocrbrc), uMeroulefi [epeMenHyro KpraBHs-
Hy, Boar{Mo4eficrayer c roJrKareJreM HJrH c pbrr{aroM (pone-
pom), f lpoclr,rJrr{pyf l  KyJrarroK, r.e. Ba,qaBa.s coorBercrByro-
u1ufi  upoQurb pa6oqefi  noBepxHocrr.r,  Morr(Ho Jrerrco [oJry-
r{nrr upaRTurrecxr.r .urobofi aaxoH ABr4xeuu.s aeauuo4eficrny_
rcIUero 3BeHa.

Ha puc. 58 npegcraBJrerrbr npocrefiruue KyraqxoBbre Me-
xaHr.rsMbr, upoQulupoBaHr,re KyJraqKoB KOTOpbrx U 6y4er pac-
cMorpeHo Hrrxce, B ry.uavrcoabrx MexaHrjsMax (pfic 58a, 6, n)
BpaulaTeJrbHoe ABrlr)f teHile KyrarrKa (nanpaalenr4e noKaBaHO
KOHTypHbrMr/r cTpeJrKaMu) npeo6paSyeTcs B rrocTy[aTeJrbHoe
nepeMeu{eHue roJrKarenff,  B MexaHr4BMe (puc. b8n) Bparqa-
TeJrbHoe IIepeMerrleHrlre KyJIaqKa upeo6paSyeTc.fl TaK)r(e BO Bpa-
IIIaTeJIbHOe ABI,III(eHLIe pbMara,

Kynavxonrte MexaHnBMbI nplrMellffIorcs B caMbrx paotr4rr-
Hbrx Maruuuax r{ npu6opax, Tarc, ux MonrHo Bcrperr{Tb B
o6rr.rHoli rusefiHoft MaturruKe. B 4nrararene BHyrpeunero cro-
paHI,Is OHH vCnoJIbAyIoTCs: B MexaHHAMe lagopAcflpeAeneHr.rff
(orxpsrnaror xaanauu), B nplrBoAe ronJrr lBrbrx HacocoB ([e-
peMerrlarcT Ar{a$parMbr, [JryH)r(eprr),  a xoHrarTubrx cucre-
Max sax(uraHus (paaubrraror KoHTaKTbr),

f lpur"reprr peaJrbnoro KoHcrpyKTnBHoro HcnoJrHeHr{.s Ky-
JIarrKoBbIX MeXaHI4SMOB npUBOAa KJIa[aHOB ABrlraTetrg noKa_
BaHbr Ha pnc. 59, 60. O6parnM BHuMaHHe, r{To B pea,r lbubrx
MexaHugMax Mex(Ay KyJrarrnoM H pbrrraloM (roanareneu) upe-
AycMorpeH renJroBoft oaoop - A, Ecnn B peoyJrbrare HaFpeBa
4eraleft nplr pa6ore .qBr4rareJrs Baaop r4cqeauer, To BogMolrc-
I IA  HETCPMETI{qHA.E NOCAAKA KJIANAHA HA CEAJIO,  I ITO,  B  KO-
HerrHoM cqeTe, npnBoAr{T K noTepe MoITIHOCTH ABUraTeJrs.
flpra 6onrrur4x gaaopax yMeHbruaercs fleprloA orKpbrrr,ra KJra-
nana, qro raxlrce cHurrdaer Molr{Hocrb ABI4rareJIff .  pa6ora

ABlrrareJrs upu 6olrmr4x re[JroBbrx saaopax co[poBo)rcAaer-
cs xapaKTeprrblM cryKou. PerynupoBxa saaopa no Mepe r4g-
Hoca Bsar4Mo4eficrayroulnx 4eraaefi  ocyulecrBnserc.E rrepe-
MeuIeHHeM onopbr pbrrrara (puc, 59) r,rJrrlr perynupoBorrHrrMr,r
uraft6auu (puc. 60).

8 - 4
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Puc. 58. flpocteft urue KyJrar{KoBbre Mexanr{oMbr:
ir - c qerrrpaJrlHbrM (xecuerqeruruu eo:O) ponurcoBbrM ToJrrcare-

.trervr; 6 - c grccqeuTpr{qHbrM (clrerqexnem eerAO) pon[KoBbrM

ToJrKareJreM; B - c pbFra?rcHbrM (porcepxum) I{JrH rcopoMblcJro-
lrr,rM ToJrrcareJreM; r - c r{eHTpaJrbnbrM rrJrocrcr{M (tape.rrrvarrrm)

TOJIKATEJIEM

Hccne4onanrae KyJIar{KoBbIx MexaHHBMon (axa-nr,ts, cI,IHTeS) IIpo-
r toAr4Tcff rpaQuuecruml4, fpaOoaHarHTurrecKI,IMI{ I{ aHaJII,ITt4qec-
rorMr4 MeroAarvrra. EeccnopHo, npaQuqecrcLle MeroAu 6o.nee npo-
("r'r,r H HarJra,qHbl. flpu ananutuqecKux MeroAax [puxoA[ITcs
r)iloprlpoBaTb llacTo c rpoMoSAKlIMI4 MaTeMarI,IqeCKUMI4 Bblpaxe-
iltrJlMH, nOgTOMy UCIIOJIbSyIOTCfl OHH C [pUMeHeHI4eM oJIeKTpoH-
r()-urrrr{HCJluTearltoft TexHHKr{. C paeantueu KoMnbrcTepHoft rpa-
rlrrrrra noaufiercff BooMolKHocrb Boc[oJlbSoBarbcg npeLIMyIrIe-
r"r'rrilMr.r rcarc rpaQuvecxoro, TaK H arlaJlurl4rlecKoro MeroAoB.
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Puc. 59. Ky.navrconlrri MexarrrlaM B rrpr{BoAe KJrarranoB
ABnlare.,rrr Br{yrpeHHero cropaHrla (BAB 2101, 21Ob u ap.):

1 - ry;ravorc paclpeAeJruTeJrbr{oro BaJra;
2 - prrvar KJrarraHa;
3 - rc"nauan:
4 - onopa pl,rqara KJrarraxa;
5 - npyixllxa, nptr:{cr{Marcrqafl pbrrrar K KJrarraHy r{Jrlr

oTBOAs|IIafl pbFrar oT rcyJralrKa;
6 - rcoHrpraiirca onopbr pbrrtara rcJrarrana;
7 - npyircuurr, o6ecnevNB aK)rrIHe 3arcpbrrr{e rcJrarraua;
A - ren.nonoii aaaop

gacrr 2. fpaQurecxre rt pacqerHo-rpaQxqecxue pa6orbl 237

Pnc. 6O. Mexaxusru raaopac[peAeJreHr{ff ABr{rarens BA3-21O8:
1 - rcyla.rorc;
2 - perynnpoBoqHaff ruafi6a;
3 - tolrcare.nr;
A - ren.nonofi saaop

,{anee 6yAer paccMorpeHo npoOI{JrI, IpoBaHHe KytraqrcoB
rrpocrefiuref i  reoMerpr{r{ecrofi  OopMbI, a I{MeHHo, qerblpex

t(clrTpoBblx oBaJIoB I4 oBOI4AOB.
Tnopvecnoe ocMbrcJreHrre BblnoJr HeHI4s BaAaHI4ff crroco6crBy -

r"r' 6oaee ycnerurroMy ycBoeHr4ro psAa BonpocoB, paccMarpl4-
nuoMbrx B Apyrnx o6rqerexHr4.recKl4x ALtcquIIJIr{Hax, nprno6-
il(llcr K pelueuurc r{H}r{eHeplrblx SaAatI ylrce Ha MJraAIuI4x Kyp-
( ' l l x .
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1.1.1. Ieoruerpurrecxrre eoprvrrr KynaqrcoB

II ocrnpoen ue tt ernbLpeeqeH,rnpolozo o6ana

flpo{ruarapoBanne Kynatrra [poBoAtrrc.s n cae4yroulef i
locJreAoBareJrbHocru. Eepervr oKpy)r(Hocrt 4raauerpa _ d,
( p u c .  6 1 a ) .  f l p e o 6 p a s y e M  e e ,  < 4 e e o p m u p y a r  ( c  c o x p a u e _
Hr4eM AJruHrr) ua BeJrr{trrrny rr,  B qerrrpexueHTpoBblf i  osar
(puc .  616) .  Herpy4no nory r {u rb  ocHoBHbre  aagucr {Mocr r l r
npeo6pasonar,us.. VIa ycJroBr4fl  paBeucrBa cyMMbr AJrlrH Ayr
oBaJra BeJII{qI,rHe fid, MO]ITHO SangcaTb

cr r  +  BR :  4b"dn,  ^ -45 'd , -s r  ,
B

rAe r ri R - coorsercrBeHno paAr,rycbr Ayr oBaJra, onnpa_
rouluxc.n Ha yrrrbr cx n p (puc. 616).

Vs ycnoaua corrpffxcegr4.fl Ayr oBaJra noryrrrdM

o _  O,5d,  +  W - ( l  -  s in  B) .  r .
s inp '

0  +  p :  9 0 '  ( i 0 )

I,Ie gopuyn (8), (9) onpeAerrr4M Berr{r{uny pa4uyca R;

0,5d, +w _f_e_ sin p)d"
0,

1t +A;sin B
c[

I{o @opr'ry.urr (8) oupe4errr.rM paArayc r:

r :(45'd, - pR) / d. . (Lz)

Ovenugna cBffsb Apyrux reoMerpr{rrecKr,rx napauerpos (ctr.
puc .  616 )

e : 0 , 5 d , + W - r ; ( 1 3 )

( 8 )

( 1 1 )

( e )

R p
ct

.{acru 
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.

E :  e . t g a ;  ( 1 4 )

D : 0 , 5 d . - ( R - E ) . ( 8 )
Tarzu o6paaorvr, HcxoAHbIMIrt [apaMerpaMu.Ans nocrpoe-

ul,r.s oBaJra 6y4yt: Ar{aMerp d*, Beruur,rHa paAnaJrbHofi 4eQop-
Maqrru oKpyxcHocrr4 Ar.raMerpa d"-W, oAr{H Lrs }rJIoB 3oH oB8--
rra G, url4 p.

,{pyrofi yrorr HaxoAvrM vrs $optvty.nu (10).

Pa4uycrr R u r onpeAerlaeM Iaa @opr'lyn (11), (12).

Puc. 61. llpeo6paaoaaxue onpyilcuocru B oBouA:
a - npeo6pa3oBauile orcpytcHocrr{ d" n oaa.n;

6 - reouerpra 4-qeurpoBono oBana;
r - npeo6paaoBaHr{e oBaJra B oBoI{A

Ilpeo6pasoea.rr,ue o6an& a oeou0

Ilpu npeo6paooBaHrrr4 oBaJra B oBoHA r{cxoAHbIM napaMer-

1 , , ,v  6y4er  opAuHara  roqKr4  A -  h .  (puc .  61s) .  f loc rpoun
,'r l)( ' : roK OrA, na f lepecei leHHu ero c ocrro Y uat?4eu roqxy
o,. r(crrrp oxpylxHocrrr,  Ayrofi  roropofi  6y4er ouepven oBoItA
r/r v,r iro'rxe AB (pr,rc. 61n) (uro6rr He sarpoMolrcAarb rreprexc,
'  I  l rrrr ' r 'otr roJIbKo [oJIoBI{Ha onon4a),

h,e)6)
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Ananurra.recrile oaBr{czMocrr, [poBeAeHHErx npeo6paaona-
uru l  (pzc .  61e) :

O) = arcsin (h"/R) ,(o'Oz

en: E tg (O,O tO),

&, : O.,A : OeA-OzO = R - e,"isin(On

1.1.2. tlpo$nnupoBaHr{e Kynaqrca r.r oupeAeJreur.re ero
ocnoBnbrx KalrecrBeunrrx [orcasarerefi

Ey navorc c ryenrnpa.nb+wrn ponurcorbLJn rnonrcaft,rciletw

flocrpoenurrft  oeon4 (puc. 6ln) rplrMeM sa JrHHrrrc qeHr-
poB porrr,rxou n npoQrnnltpoBauue Kynaqrca (pr.rc. 5ga) npoBe_
AeM, BocnoJrbsoBaBrur,rcb MeroAoM o6parqenlra (o6paqenno-
ro) gauxenua. Cyrr MeroAa oaftJrrcqaercf l  B ToM, qro Bpa_
rqarorqufica Kynaqox Mbr MbrcJleHHo ocraHoBrlrM, ycroBHo co.
o6rqae BceMy MexaHr,raMy BparrlareJrbrroe ABalrceurle BoKpyr
Tor{nu O"( puc. 58a; puc. 61n) c yrnonofi  cKopocrbro, panHofi
yr.nonofi  cKopocru Kynarrxa, Ho nporr4BouoJro)nno HarrpaB-
nennof i .

I locne4ouareJrrHbre noJro)fteHr,rs roJrrareJra na pnc. 62
nocrpoeHbr vepee 10'.  Snaa paguyc ponura rp, HerpyAno no-
cTpoI4Tb r{ [ocJIeAoBaTeJIbHbIe noJlojrceHl{ff poJrI4Ka.

f lepnonavaabuo noryqennsrf i  osouA (pr{c. 61n), npuna_
trrr l  naura aa JrurII4Io IIeHTpoB poJII, IKoB, HaabrBalor rarxe
rIeHrpoBErM (reoperr,lvecnzm) npo{rrzJreM Kynaqrca. .{eficrnn-
renrnrrfi (xoncrpyxrranHrrfi) npoQrr,rnr KyralrKa 6y4er ennz-
gucranrofi K TeoperlrqecxoMy, H crpor{Tcfl xax orr,r6arourag
Jrurr4fi rc ceueficrny orcpylrcnocrr{ paAr{yca r, (puc. 62a).

I{g Ka.recrnegHbrx qoKaaarerefi noJryrrexgoro KyJraqrcoBo_
ro MexaHI{BMa paccMorpr4M ToJIbIco gra, nara6onee BaEcHbIe, _
nocry[areJrbHbre nepeMeuleur{s roJrKarenff S, n yroa AaBJre_
HVf i  Ade,

f locrynareabHbre nepeMerrlenr,rff AJra yrnoB nonopora 0,
10, 20...90" HerpyAHo orpeAerrlrrb, o6parunuracr rc pnc. 62a.
Hanpunrep, nepeMerrleHue npr{ ynJre T : 10" - ero paccroa-

6.0),

( 1 6 )

( r 7 )

(  1 8 )

.t{1cru 2. lpaSulecrue h pac'rerHo-rpaStvecxte pa6oru 235 
.

ilHe Me)KAy TOr{KaMrI, paCnOJIOrr(eHHbrMu Ha OKpy}ICHOCTTI pa-
;p.ryca Ro, H coorBercruyroqefi ro.+coft Ha qenrpoBovr npoQn-
rre KyJrar{Ka, Ilonna.s AHarpaMMa nepeMeuleHzfi norcaaana na
v u c .  6 2 6 ,

!iS, aa 
6)

I'rr<:. 62. Kylauorc c rIeHTpanEHbrM poJrr{rcoBLrM ToJrxareJren:
a - npo$u.nnpoBaHue Kynaqrca;

6 - no.lrrras AnarpaMMa nepeuerqeuuii

O

7

6

t
//

1
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Vro;r 4aaleur,rfl KynaqKa Ha roJrxarenr (yron MelftAy Ha-
npaBJreHLreM cuJrbr AaBneHus, v HanpaBneHueM nepeMeuleHu.ff
HJru cKopocru) onpeAeJrffer BerrugtrHy crrJrbr rpeHrra MelKAy
KynatIKoM Ilt ToJIKaTeJIerVr. ot BeJII,rqI'IHbI ynna AaBJIeHHg 3a-
Br{cffr KII,{ rvrexaur{oMa 14 ero vsHoc. flpu 6onrurux yrnax
AaBneHLrs (4ra paccrvrarpuBaeMofo cJryrrar = 30') BoBMolnHo
gaKrrr{HuBauue MexaHugma. f loH.str,  qro raxoe yroJr AaBJre-
Hrra, Herpy4no, o6parr,rBrur.cb K plrc. 63a. I Io4 4eficrnueu
cnlrr F reJro nepeMerrlaerca no utrocKocrr.t, flpu coBnaAeHuI,I
Ha[paBJreHHft crzlrr H nepeMeulenua (cxopocru) yron AaBJre-
Hr4ff paBeu HyJrro. Bo ncex ocraJrbHbrx cryqaflx ynoJr AaBne-
trl{ff y}rce ue 6yger paBen HyJrro. Overr.r4uo, .rro neperrfi c.ny-
qaft ssauMo4eficrenn nau6o;ree 6nanonpnarHrrf i .

B paccuarpl{BaeMoM KyraqKoBoM MexaHuBMe HanpaBJreIrI.Ie
nepeMeulenuff TonrcareJrfl B KarfiAoM noJIolrceHI{I,I raenecruo (puc.
62a). HanpaBJrenlre geftcrnua cr4nbr onpeAeJrr{M r,rcxoAs ua yc-
JroBrafl, vro 4eftcreurearnrrfi npo{rulr rarc)fie upeAcraBJraer
co6oft rrerbrpexqeHTpoBrrft onou4, rleHTpbr Koroporo coBnaAa-
Ior c qeHTpaMH oBouAa rler{TpoBoro npo$uan. Eclz upu eronr
npeueOpevr rpenr,reM Meff iAy ponHKoM r.r KyraqKoM, To Ha-
npaBJIeHI{e C}In MerI(Ay KOHTaKTIIpyIoU{IrrMu qHnUHApaMil, O!re-
BuAHo, 6yger gornaAarb B nJrocnoM cetreHr,ru c npatrofi, coeAn-
Hfrorqefi r{eHrpbr oKpy}nHocreri (prac. 636, n). .{uarparrrua yn-
JIOB AaBJIeHHff AJIfl pACCMaTpI4IBaeMOTO KyJIaIIKOBOTO MeXaHI4rB-
Ma npeAcraBJreHa Ha puc. 63r. Taxrawr o6paooM, npoBeAr [po-
cref iurue pacqerbr no {ropvylarvr (10), (11), (12), Mo}r{Ho Bbr-
roJrnrrrb rrocrpoeHue osala (puc, 616) ur oBor4Aa (puc. 61n) n
AaJree npoBecru npo$rrJruporanue Kyraqxa (puc. 62a) r4 [ocr-
pourb ABe AuarpaMMbr (puc. 62s, pnc, 63r), ucrroJrbsyff roJrb-
rco rpa$uvecrcnfi verog. AnaJruru.recKr{ o[peAeJreHne [epeMe-
rqenraft ToJrKareJIfl S.,, r,r ynnoe AaBJreHr4s oh [poBoAsr ts BaBH-
cHMocrrr or yrrroB T (0...T",^_) AJrs soH yrnon (pagnycon) A(r) r.r
p(R). B BoHe yrJra cx, yroJr y rroMeHffercs or 0" ,{o B€Jruer4Hbr }c.
Vron y" o[peAeJrHM, BocnorbgoBaBrulrcb {roprvry.uanau perueHr,rg
rpeyroJrbHr4xoe (prac. 63r)

(  1 e )

{act 2. IpaQurecxre x pacqerlo-rPa0x'{ecrxe Pa6orbt 237
a - - a

flpune4en Qoprvrynu (19) x auly

(o,o ^oo1 -v 
" = zorr,slY++,e *.l,\  '  F  w  - l ( e _ e o ) + r ' ' 2 )

(oro,,,o)+To =0 .

Croxcus rrr Bbrqrs BbIpalKeHI{ff (20), (21), coorBercrBeHHo
I IOJIyTIHM

2(o tO p,o o) = o + z o, a gl 9-:t:1, r 2f ,
L \ e - e o ) +  r  z  J

Yo =0 -(opP"o) .

I lepeueuleuue B souax yrnoB ct u p (puc. 616; prac, 62a)

S ,  = ( Q , O o ) - R o .  ( 2 4 )

Beau'rnHa (OoOe) B sorle yrra o, (puc. 66n' DOoO,Oo, reo-
pervra cr.lHycoa):

^  ( "_o )s iny(O,O O^\ = 31ssin-ll-- '\  ,  ? | ] .  
r

(oo1tor)= l8o" -y -(ot1,,oJ i

(ooot,)=
r.sinlooO,Or)

s lnY

flpn T = 00 (OoO,) = (e + r) - en .

I] sone yr"na B yroJr Y l{aMeusercs or Yc (pl4c. 63r) 4o y-",
l g r r r t : .  62a ;  puc .  63n ) :

( 2 0 )

(  2 1 )

(22)

( 2 3 )

(25)

(  2 6 )

( 2 7 )

(  2 8 )

Y.,,* = 90 o -10ooro1 ;

Q^o"o\=arctsb. ''  " E

( 2 e )

( 3 0 )
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Berr,r.rnxa (OoOp) B soHe
peua cunycoa):

Rsin(O,,bzoo)
(OnO,,)

sin(OrOnO,,)

Benu.rllHrr yrJroB B @oprvryne (31) Herpyano onpeAeJrr,rTb:

^ F
(op,,o)=arcg?=9ou -(oo0zo) ; G2)€o

(O"O, ,O, ,y=y +[180"  -1016, ,0) l  ;  (BB)

^ Jt\ r' .sinto.o^o \
(O2O t,Oo ) 

= arcsin ---- 
R 

j---.- 
i G4)

(ot ,oro) = l80n -(or4 0,,)-(oronon) .  (er)

flopa4orc aHarr,rrHqecroro pacqera flepeMeulenraa S. cne-
gyroqzft.  Hcxo4nue napaMerpbr: d*, W, a, ho (cw. npu.rro-
x(eul le 8). Pacuernbre napaMerpbr oBolrAa:

(3) B, (4) R, (5) r,  (6) e, (.7) E, (8) A, (9\ (O(,O.O ), (10) q,,  ( l l )  &,, (15)

(o,6 n ou\, (  I6) y*, (23) (ooo ro), (22) y^^, (25) (o1ooo).

Ta6ruqnrrft pacqer S" : f(g) KyrrarrKa:

yrna B (puc. 63n, A OoOrO,; reo-

Onpe4e.nnrvr BerrtlIIrHbI yrJroB AaBneHHfi o.ry,qJIg coH

c, r.r p 1cr"r, puc. 63r). ,{la aonrr d,, BocnorbaoBaBrur,rcb
tvroft clrrrvcos (D O.O O^). r"roxervr Barrucarb:

I  P  U "

- .  _ , - , . ,  ( e - e n ) ' s i n 7
c t -  = a r c s l n - .

yrJroB
reope-

( 3  6 )

(  3 1 )

lacru 2. lpaSurecxre t,t pac'rerro-rpa$hqeclrre pa6oru 239

a)

Psc.63. Vrru rauerrxs:
a, 6, B - cxeMbr AaBnext,rff;

r - Ar{arpaMMa yfnoB

AaBJreIII{fl Anfl qeHTpaJrbHoro

ponuKoBoro ToJrKaTeJrfl

It- 0

r)
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AHanonra.rHo AJrff soubr yrna. p (A OrOeO)

. (E_%tsy):::J_ . Gz)Ct,cy = EICSIfl- 
n

flpu nrreo4e {roprr,ryarr (37) zcnonr3oBaJrl,rcb cJleAyrculne
cooruorueur4a (plrc. 63a):

OrO = etgy ;

OrO, = O.O -  qO = E -  eo '  t { ! ,

(or)jo,,) = 9oo +T i

sin(900 +Y ) = cosY .

Eynavorc c encqexlnpuvtrblt t ponurcoabcw rnonv&rnenew

flpo$ra-nupoBauue KyJraqlca c eKcr{eHTpI{r{HbrM ToJrKareJIeM
(prac. 586) aHaJrorurrHo npo{rnnzpoBauuro KyJraqxa c rreHT-
paJrbHbrM TonKaTeJreM.

Onpe4erur"r aHaJruTllr{ecKrr BeJrr{qrrHbr [epeMerqenufi n yr-

JroB AaBJreHras. Berra.ruHa lrepeMeu{en?ra ToJIKare;ra S" (pr,rc.

6  5 a ) :

s, = (DO r) ,  
-  (DO r)" , ;^  ,

rle (DOr),,; =

( 3 8 )

( 3 e )

( 4 0 )

( 4 1 )rAe (OoO,,D)- u."rin ""
(ono t)t 

'

(OoOo)" - pacrreruurfi naparrerp rro Bbrpax(eurrsv, (27),
(  3 1 ) .

lnx pacvera yrJroB AaBJreurlf f  o6parlruca K pr{c. 64 u 65.

.{na aonu c[, B coorBercrBr,ru c BbrparxeHnavu (25) u (41)

MoncHo oarucarb (puc. 646, n, r;  pnc. 65a):

o 
" 
= (o,b,o,,1 + 1o,,b,,o1 . (42 \

gacru 2. lpa$ulecxr,re r Pacqerno-rpaQllecxre pa6orut 247

,{aa sonrr yrna B cnpaBeAJIzBbI cJIeAyrouII4e cooruoruenllff

(pzc .  644,  puc .  65a) :

OrO = eotgY ,OzOt = O2O - O3O = E - eot{! ,

(or)P )= 9oo + y ; {o. r0 uor)= arcs in

R .s in(O,O,.O.  )
oto, ='  cosY

(E-enrg 'y) .cosy

R

O.O =

(OrO t , ) t  
=  OrO, . -  O,O, : (O^O D)  =  a rcs in  t '

' ,  r '  (Ooo t . l ,

a *, = (O.O,,Or1 + 1on0,,D);
(E -entgy ) cosy

ori = ?fcsln u.aain - 
u'

(ooo,,).,
( 4 3 )

p
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J,,

F

P uc. 64. Orccqexrprrrxrui po.nurcosufi rorrcarear:
ar 6, B, r - cxeMbr Anfl pacrreroB B BoHe a;

A - Anrr pacqeroB n soxe b

!acru 2. lpaQr,recxue x PacqerHo-rp.A@

8
7
o

5
l1

.1

I

to
)0

,)0

fl)

I'rrc. 65, Ky,ravorc c orccrreHTpxqxbrM porr'{KoBbrM ToJrKareJreM:

a - nPoQr.nlpoBaxile KYJIaqKa;

6 - 4uarpauMa nepeMeulenutr roJrrcareJrfl;
B - AUarpaMMa ylnoB AaBJreHHs

0  t 0 2 0 5 0 u s 0 6 0 n e 0

0  t o 2 0 n t t f r f f i 7 0 &  0  t 0 2 0 f i N 5 0 6 0 7 0 8 0 9
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Eynavotc c ptl.L@rrcnww moll&ameJletw

flpo{rnnrapoBaHne KynaalKa c pbIqarKHbIM TolKareJIeM (cM.

Jrnc, 58n) npH SaAaHIrlI IIeHTpoBoilt a:f'j1tuu, rilu:,l.uvI TorrKu Oe

( pnc. 6 6a) noJlHocrblo auaJlornr{Ho npoQI4nHpoBaHI'rP Kynaqna

o qeHrpaJrbHblM ponI,IKOBbIM roJIKareJIeM (puc' 58a)'  f lolo-

)rceHr,re ocl4 pblqara HaxoAllTcfl npl4 noMou{r{ SaAaIIHOTO pa3-

rtrepa I r4 ycJIoBlIs paBeHcrBa yrJIoB [OBOpOTa pblqara oT cpeA-

nefo noJlo)Kenaa (puc. 66a).

[na onpe4eJleultfl yr.lloB AaBJreHuff o6parr{Mcs K pl{c. 67a, 6.

I lanpannenne ci lJIbI 4efictnuR KyraqKa Ha pblr{ar c Aonyqe-
ilr,IgMr{. orMeqeHHbIMLI BbIIUe, rroJIHoCTbIO OIIpeAeJIAeTCA reo-

rrrerpuefi  Baal,rMoAeftcrByroulux ren (pr 'rc. 636; puc. 67a)'

Ilanparnexrae nepeMelrleuua (crcopoctu) uepuenArrKyJlfipHo K

rrpauofi ,  coeAl4nflroxlef i  rovrcy KoHTaKTa c ro'rroft  O. (Puc.

67a). HetpyAHo saMerrrb' t ITo yroJr AaBJIeHI' IS Ha pblqar

txgto 6y1er orJrl,Iqarbcff or yrJla AaBJIeHHfl ayt (vuc' 63a\
' l 'oJrbKo B CBff3I4 C TeM' r{To pbMar uoBopaquBaercg orHocl{-
'reJrbHo rorrxu O* (Puc. 67a). f lpn gToM' oqeBHAHo' HanpaB-

JreHr4e cKopocTI,I TOqKrt KoHTaKTa pblqafa 6y4er nslreHgTbcg
'r 'ar, KaK uoxaoaHo Ha pvc' 676. Taxurra o6pasou, Molrcno

(:r(a3arb, trro yroJr AaBJIeHr,If  Ha pbl i lar agto6y\er paBeH yrJly

/\irBJreHr.rs Ha IIeHTpaJIurrfi ponlrrossrft torxarerb atr on'

yrcgeraemrrf i  tro Bblpa)Kesssrr (36t, (37)'  urcc UJII ' I  MllHyc

V I'OJI I4SMeHeIItIg HanpaBJIeHI4ff CKOpOCTI4I IIepeMeIIIeHI4g :

dg1 ,  - - d2 t  + (O tO-D)  '

Vron (Opb-D) 4na xpafiurrx rroJlo?Kenufi prrvara
prrc. 70a), ot{eBr{Ano, paBeH

.^ , .  ̂ ,  0'5s"."*
\U eU^D) 

= arclg -- |

,(;ra nolorxeHus pbrqara coorBercr,l3ylou{ero uepeMelrle-
rrrra S" (yrny g) sHatlenus yrrcn (oro"D) oupe.qeJrl{M' 06-
pl'rnrruracr K puc. 67n, r '

(O.O.D)= arcsini '  (46)
u n

n A e  S = S  - 0 , 5 S " . " * ,

,sy - pac.rerHblfi Ta6nu.rurtfi uapauerp.

(44 )

(ctvr.

( 4 5 )
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6)
'ltp
_--\

v\l

-Jsp

Puc. 67. Prnrax*nrrl ToJrrcareJrb:
a - o6rqan cxeMa nepelrerqerrr.rri;

6 - yr,rrr AaBJTeHI{t r rcpafixux rorrrcax;
B, f - 3OHbI, COOTBeTCTBeHHO, IIOJIOTICUTeJIbHbIX

r{ oTpr{rlaTenbHbrx yrJIoB

gacru 2. lpaQuqecxte u pacqerxo-rPa0rqecxre pa6orur 247 
.

Ity nanorc c rlnocwu N ( rnape ntvanlbL tvl. ) rno n o&rrleJLe tw

flpenrvryulecrBoM nJrocxoro rorlKarens (puc. 58r) aua-

cTC,g TO, T{TO YTOJI AABJIEHI,IE KYIAIIKA HA TOJIKATEJIb BCETAA

l)aBeu rrynp (6es yuera tpenaa), a oAHr{M I{3 HeAocrarKoB -

rroJryqeHue SaKoHa nepeMelr leHvrs AJra B6IIUenpI4BeAeHHbIX

r(yJrar{KoB. Kynavor AoJr}KeH 6urr 6onee BbInyKJIbIM' I'IHaqe

trpr4 [po(pITJIHpOBaHI{H TOJIKaTeJIb 6yger <speSarbcs) B Ky-

rrarrox. ' f loerouy npo$u.nuposaHue KynaqKa c nJIocKHM ToJI-

rrareJreM uprrBeAeM e o6patnofi  nocJleAoBarearnocru. f lpu-

MeM Jrr{Hlrrc qeHTpoB (pr.rc. 61s) 3a npoOHJIb KyJIar{Ka' KOTO-

1lrrf i  6y4et pa6orarb c nJIocKnM ToJIKareJIeM. SaAa'reft xce

<npo@znupoBaHI,Ist 6y4et noctpoeHue AlrarpaMMbl nepeMe-

rrqeurlf t  rr  AuarpaMMbl cMeuleHll f i  rcontaxta e7(puc' 68)'

Ha puc. 68a noxaaanbl ocn roJIKareJIff B noJlorrceHl{ax or

0 ao 90" vepea 10", K xaxAoft ocI 'r  roJlnarerrff  nocrpoeH

rrepneHAHKyJIap, annarorqrl f tcff  KacareJlrsofi  tc upo{runro.

lioree xarnsAHo [ocrpoeHl're KacareJlbxofi noKaaauo Ha prac.

686,  KacateJ lbHas f  uepnen4uKyJI f fpHa K oc t {  TonKareJ I f l

(y-50"). Benu.rana DS - npupau{eHue nepeMelr{euzs. Co-

xpaHeHI{e SaKOHa flepeMe[leHl'Iff pOJIIIIKOBOTO TOJIKaTeJIff' Oqe-

BHAHO, HeBOBMO)iCHO' TaK KaK KaCaTeJIbHaA tr <'CpegaeTD npo-

rlrurr,  rcyravxa (na plrc. 686 <(cpeSanHblf i t  yqacroK Salurplt-

xonan). tr{rax, AJIff  BbInoJIHenux pa6otrt <f lpo{runzpoBanrte

r(vJralrraD n paccuaipr-rBaeMoM cJryr{ae neo6xogrluo: cupo{ru-

rr4poBarb Ryral lox (crvr. puc. 68a), nocrpol lTb .4l larpaMMy
nopeMeuleHna 51, (prac. 636), na Hefi  rxe HaHecrI4 repeMeule-

r l l { s  npH I IJ IOCKOM TOJIKOT€JI€  S l t l

S .  = S y  + A S  G 7 )

u IrocTpor4Tb Ar,IarpaMMy aKCIIeHTpVICVITSTA TOI{KI4 KOHTaK-
't'i\ e.f

I4cxognrre napaMerpbl: d*, W, cr, ho (cr"r. npr'rnoxcenue 8)'

l ' : r t :qergble napaMerpbr: (3) p, (4) R, (5) r,  (6) e, (7) E, (8) A, (9)(000 2O),
( r0 )c0 , ( l l )R<r , ( l5XO/  O, , ,OI ) ,OO) t " , (23) (OoOtO) , (ZZ)Y, ' , " - , (25) (OzOoO) .

I'rrt:,rerHbre ra6nn.rHrre [apaMerpbl (eanrlcatqrae or yrJla 9: (18)

t( )t[) ron\, (19) ( O0o pr,\, (26) (Oro ,Or), (21) (OtO pod, Q8) (OrO Qo),
r ' t r) .  (24) (OoOp), (17\ Sr
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Peayarrarrr rpaQzvecroro u aHaJrlrrr lqecxoro pacqera
napaMerpoB KyJrarrxa AJrff conocraBJreHu.E Moryr 6rrrr cne4e_
nrr n ra6nuqy:

Hanucuosarruc
naDaMcmoB

Mcro.[
DacccTa

Yror nosopora (y). maa.
0 t 0 20 30 40 50 50 70 80 90

flcpcucurcHrrc
TOJIXATCT'. MM

fDadruqccxul-l

AHurrn'tccxHii

Yror !arrcnrtq
l-nadn'rccxuil

AHantnHqccKUt"t

Puc. 68. fl.nocrurft ToJrxareJrb: a - o6rqaa cxeMa flpoeil.lrupoBa-
rl-Lrs.:6 - [ocrpoeur{e KacareJrbxoft t K npo$ilnro nepneHAnrcy-

JrtpHo ocr[ ToJrrcarens Anff c.rgafi 1:gQ"

a)

6)

NPIANOXEHIAfl



250 14 H)I{EH EPHAR TPAO],I KA

IIPIIJIO}ITEHHE 1.

IP (COIIPfl)ICEHIIflD

Bapuanmw aaionurt <,Itynavorc,>

Bapnanrrr: 1, 2

Hcxo?uwe dauuote:
1.  Vpannenua npaurrx L, : y : . x + . ;  t r , 3
2. To.rxu conpalrceHrra: A, B, C, E. To.ma D - nepurzna

nuuep6onrr. To.rrca A - ro.rrca BoaBpara r{LrKJrol,IAbL
3. Koopgunarbr ror{er r{ paAr{ycbr.

A - guaverp orcpyxrHocur BaAaerc.E npenoAaBare-
rreM uurvr nu6upaercr cryAeHToM.

f 
- nocrogHHas BeJIpIrrHHa, gaAaercff npenoAaBa.

TeJreM utnu sst6upaercff cryAeHToM.

funepdono ( tE ), o = 28, c = 31.5

Bapuarr Koop4uHaruA D n E R! R2 R, B!

1
X - 1 6 15 -40

20 40 15 50
I 21 -40

2
A

v

'facru 2. fpaQrrecxre ]f pacqeru o-rpaQutecnnepa6ott (flpuaoxenun) 257 
.

Bapnanrrr: 3, 4

llcxo1uaLe 1auuote:

L  Y p a n n e u a e  n p a u o f i  L : 9 + I = 1 .
o o

: f  .  B, C, D, E, F,G, J - roqxr.r conpsrrceHlrf l ;  I  -  lei t '
,  r ! , l t ' r 'o,rrhHag ocl,  rrarrep60nu, A - Bepulrga rznep60lrr,  L -

r , , , t  t ( i r  SaocrpeHl4a aBoJIbBeHTbI .

: l  l toopAt4narbl roqerc H paAHYebI.
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Bapnarmrr: 5, 6

' - - ( z  . _ F

Hcxo}uwe }anuwe:

1.  Vpannenun npnMbrx l , : f lx+[y+!=0;  I ,  : !+  L=1.- o  o
2.  A ,B,  C,  D E -  roqxr {  conpsxeHns;  OrA,  OrB -  nony-

ocr{ eJrJrr4nca, G,F - BeprutrHbr v {roxyc uapa6o.nu.

3. Koop4llHarbr rorren 14 paArycbr.

Bapratr Koop4uHaru0 A B c G F D E B1 R2 R3 R4

x

v 0

6
X

v 0

{rcru 2. tpaQlrecffie I Pacqeil o'rga$wecxnega6orsr ([lPutoxeuun) 253 
.

Bapuaxrrr: 7, 8

Hcxo0ruwe Oanruwe:

1. Vpannexl{s trpsMblx:

2.  A ,  B ,  C,  D,  E ,  H -  ro t {xu  conpf f ) r (eHva;  L ru

nr l)ocercaloul l4ec,f i  IrpgMbre c roqKaMI{ conpgxcenng E

rrir lrrr6o.nbr; L, u Ln - aci lMnroru ruuep6oarr.

i l .Koop4unarbl roqer i l  paAllycbl.

BapuaHrKoop4ruaruA B C D E G H Br R2 R3

7
x
v

U
X

v 0

L ,  t ! + Y  = 1 , L , : ! + Y  = l ;' o o - o o

L 2 -
r a G



I{ H)I(EH EPHAf, TPAO]IIil tf acru 2. lpa$rlecxre I pacqern o-rgaQwecnuepa6ott (flPunoxenun) 255 
.

Bapnanrrr: ll, 12Bapnanrrr: 9, 1O

Hcxo?nwe 1annorc:

1. Vpaaxeulrfl rrpnMbrx: Lr:y:lx*!; L2:Dx+!y+!:0.

2. C, D, E, F, H, J, IC - Toqrcrr coupsrrceuna; AB
6onrruas ocb gJrnurrca. F, u F, - @oxyclr el.rruuca, G
Beprulrua uapa6oau, L, - ocr napa6onrr.

3, Koop4uuarbr roqex.

Hcro7nate danruate:

l .  vpa rnenne  npauo f i :  t : ! + != t .
o o

2. A, B, C, D, F, G, H, J - TorIKlr corrp'fl]Icenlrfl.

it. Koopgznarrl rorlerc rr paAlrycbl.

BapnaHrKoopqrmruA B F' l F2 c D u F H J K R, R2

I
X

v

10 X

v



HcxoOuaLe 1aruuote:

1. IIIar cflvrparu Apxurvre4a

2 . A , B , C , D , E , F , G , H
TOr{KH SaOCTpeHLrf l ,

3. Koop4nnarbr rorrerc,

1,IH)I{EHEPHAf,

a

conpflxceHrrs; J -

rfarrr 2. fpaSrrecxue r pacqerHo-rpa$ltqecxle pa6orbr (llpunoxeuun) 257

l3apr.ranrrr: 15, 16

J

0z

M
-fu6uDucnouna(tV)
napodonuGG)

l lcxo1ttvte danuaLe:

I A - BeprrrHHa napa6orrt;
t D ' i l ( l l .

: I  ,  D ,  F ,  G ,  H ,  J ,  K ,  L ,  M  -

il Koop4ranarbr roqeft (rcporue
u , .  l l , l l r ) .

I  Lr l r l taHT

l l r

t ( t

B , E - e e r r p o u g B o J r b H b r e

TOrrKLl COnp,E}I(eEHg,

G, H, J) u pa4uycrr (rcpo-

lTopadonaliE)

Funoqrxnou Aa(Cit

BapuaHrKoop4rxaruA B C n E F u H 0,J Rl R2 R3 R.

13
x

v

14
x

v

KoopAuxaruA B c D E F K L M 0, 02 R" R,

x 0
v 0
x 0
v 0

' r  t l i l rcf icprrurpaol |Ka
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Bapuarnrr: 17, 18

HcxoOruate Oanaote:

1 .  V p a n u e u H f l  r r p f l M b r x ,  L , : L + Z = l ; L r t *  + !  = 1 .' o  o  - o  o

2.  A;  B,  D,  E,  F,  G,  H -  ro. r rcH coupf f )Kenza,  C -
TOrrKa 3aocTpeHl,tff.

3. Koop4r.rnarbr roqex u paAuycbr.

BapuarrKoopAuHaruA B c D E F G H 0 Rl R2 P\ B4 R.

l 7
x 0
v 0

1 8
X 0
v 0

{acru2. fpaQrrecrue r pacrerno-rpa$rtecxre pa6orut (flpunoxenun) 259

Bapuax'rrr: 19, 20

14cxo1uate  0auuarc :

I . Osar oqepqen AynaMrlr orcpyrr{Hocrefi R, u Rr.

2. A, B, C, D, E, F, G, H - Torrrcr,r co[pffrr{enr,rf f .

il . Koop4vrnarbr roqerc r{ paAl,rycbl.

I titp[aHl

l 9

c

20
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Bapnanrrr: 21,22

Hcxo1nwe Oaruruate:

1. Oaan rrerbrpexrleHrponrrfi, OC - nonyocb, OO':O,C.

2. A, B, D, E, F, G, H - Torrx\I conpsrrceuu.ff,

3. Koop4ranarbr roqeK H paAuycbr.

BapraHrKoopgrHaruA B c D E F G H 0, q R R, R3 B" R. 4
21

x 0 0
0,cv

22 x 0 0 0rc
Y

laor2.fpaQrrecxrerpacqerxo-ryaflwrec.ueqahrbt(llpunornefluf,) 251 
.

Baplraxrrr: ?3, 24

Hcxoluwe 0aruuwe:

1. Osaa qerblpexl leHtpoaufi ,  OC u OD - IroJlyoclr.

2. A, B, E, F, G, H, J - ToqKI.r conpff)neHlla'

3. Koop4nHarbl ToqeK (xporrre E, F, H, J'  K) u paAnycbl

(rtporvre Ru).
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BapNanrrr: 25,26

Hcxo1uate 1arunate:

1. Onan rrerbrpexqeurponofi, OC -nonyocl, OO,:0,b (OrC).

2. A, B, D, G - Tor{Krr corrpffr(eHr4a; E, F - Tormrr
SaocTpeHus.

3. Koop4nnarbr rorrex rrr paAr4ycbr.

Bapuaur Koop4rHarurA B D E F G 0, u2 Rl q R3 R.
x 0 0
v

26
X 0 0
v ?B

{acru 2. l'pa$nec[fl€ $ pacqerllo-rpaQlqecxre ga6orl'lt (flpuaoxenun)

Bapnaurrr: 27,28

I Icxo1uwe daunarc:

l .  Kap4nouAa - gnr4IIrdKJroHAa, y Koropofi

Mr.'r'l)r,r HanpaBJlsloulefi (uoxaaaHbl Ha pltcyure)
rr r rr1cf i  orcpyrrcHocru.

:l - A, B, C, D, E, F - ro'mu conp.fix(eur{ff.

ll- Koopgunarbr roqer rI paAuycbl.

ll:rlluan

2l

263

paBHbr AHa-
?r npor4SBo-

uouilo(AB)

KoopAuuaruA B c D E F R,

x
v
x

v



Bapuanrrr: 29, BO

264 H H}I(EH EP HA' TPAOI,I KA

I'IctoOruwe lauuarc:

1. Acrpolr4a - ruroqvtJrou1a, y Koropor; paAr,ryc Ha-npaBJraroulefi oxpyxnocru paBeH AByM Ar{aMerpaM upor,rsBo-
4aqeft orcpyrrcnocrz.

2. 
+, 

B, C, D, E, F - ro.rrra corrpff 'f ieHv.fi.

3. ICoop4nuarbr roqerc rr paArrycbr.

Bapuaur Koop4rHaruA B c D E R P(, R"

29 X 0
v

JU
X 0
v

rfar ru 2- fpaQnrecxue r pacqerHo-rpa+lt'{ecxxe pa6orbr (llpunoxenua) 26s

TIPI{JIO}ICEH.I1',E 2

BAPI{AHTbI SA,{AHLIft ( IIPO<DIIJIb>

@acoruu,octi, rlpott&rn, II epuoOuvecrcue npofunu.
|OCT 8239-89. Crnana aopevercarn&tuafl.

Banrcu Oeymaapoeu.e

ll:rpuaxrrr: 1, 2

Yrrrorr BHyrpeHHLtx rpauefi  [oJIoK ge 6onee l2ok.

ArocT8239 - 89
I  I  l rrr rrrop o6oana.{eHr4s: ,Qsymaep

Cm3fOCT535 - 88

I l, rl rtlatl

I
'?

. _ J

6's

Houep 6arxu h D q I R I

14 140 75 4,9 8,0 3,0

16 160 81 5,0 7,8 8,5 3,5
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|OCT 8240-89. Cmant ?opaver.arr.&ruan: Illeennepbl

3 6Bapr.raxrrr:

6-s-T

Vxyron BHyrpeHurrx rpanefi noJrox ne 6onee 10%

flpurvrep o6os'a.re'r.r s,: Ilreennep 
| 4 roCT 8240 - 89

'  
Cm3fOCr535-88

Bapuatr Houep uaennepa n b S t R r 7"
a 1 4 140 58 4,9 8 ,1 8,0 3,0 16,7
4 14a 140 62 4,9 8,7 8,0 3,0 18,7
5 16 160 64 5,0 8,4 8,5 3,5 1 8
o 16a 160 68 ( n 9,0 8,5 3,5 20

45rOCTt050 -75

'l,r< ru 2. [paQuvecKre I pacqerHo-rpaQrlecxre pa6ottt ([lpunoxexun) 267

I'( )CT 8319. 2-75. IIpoQunu crnallbflwe zopnvercarnoflbte
tt t, puo7uvecrcue npolonu+ort nporcantreu, II poipuna dns

nepe|nert ocu oernowo6unn SWJI-130

liapuanr 7

I  .  Pasuepu, Ha Koropble He ycraHoBJIeHbI [peAeJIbHbIe

"  r  r ,  , t o l l € H H S ,  H e  K O H T p O J I I 4 p y I O T C 8 .

:1. PaAr,rycbr crcpyr.nenull, o6o3ravenuue 6yxnofi r, He KoH-
I  l , ( '  r l l l l ) y I o T c J { ,

(  ) 6o : tHaqeHr , I e :

I  l l ror l runr AJrs aBToocu SIIJI - I30
rocr83r9.2-7s
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IOCT 21937-76. Cmanu aopflx.ercarnauax. Ilonoco6yno6
,lecu Nilernpuvnwti 0 nn cy 1ocmpoen ufl

Bapuarrrr: 8...11

flpuuep o6ogna.reHua:

floaoco6ynr u l4a |OCT21937-76 .
^4-36 nOCT 552r_93

Baprarr Houep
nonoco6vnu6a h b S t , t r , l z \ yo tgcr

8 lh 140 3 7 6 7,9 88,20,r0
9

' 1 4 6
140 35 9 6 8,4 85,30 ,10

10 16a 160 36 8 I 8,6 99,9 0,09
11 166 160 38 10 I 9 .1 97,5 0,09

a -  BEICOKag

HOCTb

ToqHocrb trpoKaruaa, 6 - o6rr.rHafl  TorI- ( )6oBHarreHue: Kpu.no nJlocKopega
35 rOCTt050 - 88

tlacrr 2. Ipa0rqecxre I pacqerxo-rpaQlqccrre pa6orur (llpuroxeauil 2 6 9 
.

I'OCT 12492. 1-9O. Ilpolpunt ?nn c/x mouLurt.. Ilpoipunt
0 ey m ae po ewti y cune wt'wti

Bapuanr 12

O6oana.renrae:flpo@u.nr 4eyranporrrfr
rocr 12492.1-90

ycr{JreHHbIId
ECm6cn |OCT535 -88

t'()CT 12492.15-90. IlpoQunu ilna cf x mau.ur+. Ilpoipunt
Onn rcpuna nr,ocrr,opeao

Baplranr 13
R3

\\

' Porvep dnn cnpabox

rocr t2492.15 -90

t 3
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?OCT 12492.16-90. Ilpoeunu 0n* c/x mawun.
Ifpoipunv nlpanequeaudnaui |nn ilonom

Bapuanr 14

Hecr.ruuerpLrqHocrb

O6osHa.reHr,re:

noJrocbr no pasMepy K+l rrru.

rocT 12492.16-90flpoQrnnr AJrrr Aorror
ECm6cn FOCT535 -88

\acrr 2. f'pa$mecKre I pacqefio-rPaQlqecxle pa6otr (flpuaoxenua) 27t

rocT 12492.20-90.
Ilpoipuna

Bapuaur 15

Ilpoipunu lna c/r rwawur+.
Onn rcptttuerc uronQ

140 x 30 x 8.5 fiOCTI2492.20 -90

BCm1fnc fiOCT535-88

()6osnaqeHr.re:

tlpocpurr gna q,anQl
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TOCT 7511-73. Ifpoipunu cnla,nbnble Onn orcou.u.acx u
Qonapnu.x tuepetunernoe u oreor+rlu,x na.neneti

rlp o twbLtuneH,t+wx a 0 anuti

Bapuaxr 16

flpo(tr,rnr N! 1.

O6oaHa.reuue : flpot[rranr N ,  1  IOCT 751 I -73 .

Bapnanr 17

Ilpo{rurr N 5

O6osHa.regrae: flpo{ruar N! 5

45

focT751 1-73 .

rl.rrrr2.fpaQu,recruelpacrewo-rpaQrrecxuePa6ott(flpuaoxenun) 273 
.

l lapuaxr 18

flpogn,rr Ne 8

06oe na.reHHe:
llpoQunr }M0
f o c T  7 5 1 1 - 7 3 .

I I l rorl lu;rr,  ] lM0

( ) r l ( ) : r ra r regue:  f lpo{ tnau N,  10  |OCT 7511-73 '

l lapuanr
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IOCT 12492.4-90. Ifpoeunu dna c/x .N.a.ulun.
If poeunt tcopb.rnH,wri

Bapuanr 2O

06oaHa.reHue:
flpo@u.nr xoprrtnrrfi rocT 12492.4_90

09r2c rocTtgz\t_73

rf nrru 2. l'pa$rrecrue I pacqerHo-rpaQ$'{ ecxuepaioru (flpunoxeaun) 27 5 .

|OCT 12492.10-90. Ilpoipunu dnn cf x tt'owur+'
II PoQunv no 0 6uvnurcoewri

(  )6oanaqeHr le :
l lpo{ru;rr no46uvxnxonsrft

rocT 12492.10 -90

ECmfnc |OCT535 -88
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IOCT 12492.17-9O. Ilpoipunu 0n* c/* tnataun.
Ilpo(puna 0n* aepxu,e?o ,conbt+&

nooopom*oao rcPa?a a,emonpuryena

Bapuarrr 22

06osHa.reHue:
Konrqo aBronpuqeua B -70xfi rOCTI2492.l7 -90

35 .i-Ocrl050 - 88

Heyxaaannrre paArlycbr - He 6o.rree 3 rvrrvr. Heyxaaannue paAl{ychl - ne 6oaee 3 rrrnr.

tfacrr 2. fpa$rrecxre r pacqerH o-rpaQwecxnela6otu ([lPuorcnun) 277 .

7OCT 12t192.18-90. Ilpoipunu dnn cfe ,reuLuT"
IlpoiPuno Onn nuxcnezo Kotlbt+a

Bapuarr 23

O6osxa.reHrle:
Konrqo aBTo[p]rqe[a

H - nuxxee

H - 55,5x55 rOCTl2492.l8 - 90

35 focr l050-88
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|OCT 83 1 9.6-7i. If po(punu ctlanbrLbLe
nepuo 0 uvecrcue npod o non oti nporcannrcu -

rconeturtarno?o 6ana oarnomo6un*

Bapuaar 24

eopfrvercarnarrbLe
IlpoQunu 0n*

yA3-469

O6osnaqeHze:
flpoQlra.nr

AJr.A HOJIeHqaTolo naaa vA3_ 469 rocT g319.6_75

4s rocTtas0_88

{rt r r, 2. fpa$ureoue x pacqerl o-rpa$ntecxne pa6ottt (llpuaoxexun) 27 9 
.

|OCT 7173-54*. Penac m/d
tlpo i4bLrun etuHo?o

Itapuaxr 25

muna P43 lna nymefi
fnp&H,cnopma

()6oana.renrae: Penbc P43 IOCT 7L73-54*
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O6oanaqesue: Pearc pK50 IOCT

1. HeyxasaHHbre paAr{ycu - 1.. .6
2. *Paarvrepbr 

AJr.fl cnpaBor.

rocT 9797-85.

Bapuanr 26

Pentcat Konrnppenbcoau,,e pK50

9797-85.

M M .

tfrr rr, 2. f'paSrqecHxe r pacqergo-rpa0x'{ecKxe pa6otr (flpunoxenun)

rocT 17508-85,

lhpualrrr 27

l l r : r r o l u e n l r e  1

Penoctt ocrnpn eotbte OP50

287

( )( lo3Ha.{egr4e: Perbc 1 OP50

I l leyxaeauubre paAilycbr -

:l . 'r'PaaMepbr AJrfl cnpaBoK.

rocr 17508-85.

2...6 rvrru.



rocT 17508_85.

Bapuarr 28

Vcnonseuue 2

I,IHXEHEPHAf TPAOlI

Penoctt ocrnpnaorwe OpS|

J,, 
'o t. fqrsr*..*r. n pt.t.t

l '( )CT 6544-73. PenacbL rnpouaartnwe tteno6'+amace

I t ; r l luanr  29

'  l 'nalrepu AJrf l  cf ipaBorc

( )6or ruar rexue:  Pe. r r rc  Tu-55 IOCT 6544-73.

O6osHaqeHne:  pearc 2 Opb0 |OCT l?b0g_g5.

1. HeyxasanHbre paArrycrr 2...6 rlrvr.
2. *Paemepbr AJrff cnpaBoK.
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NPI,IJIO}KEHI,IE 3

YPABHEHIIfl KPHBbIX, I4CIOJIbSYEMbIX
B fP (COIIPff]KEHHflD

@oplrryaa, noxagbrBaroulaa {tynxrlrdoHanbr{yro cBfisb Merrc-
Ay KOOpAr,IHaTaMlr ToqeK KpuBofi, u ecrl ypaBHerr?re Kpr4Boft.

, 2  , r 2
1 .  S lnunc :  : ;+ / r=1 ,  a  -  6onguas Eonyocb,

a "  b '
b - ltanas EoJryocb;

PFr + PF2: 2a, P - rexyrr{as roqrta oJrJrr,rnca, F,, Fo -

Qoxycu (puc .  2L ,  c rp .  18) .

2. runep6o nut t Y'
o l - V = r '

acl lMnrorbr  u. rnep6onrr  -  y=t !x ;
a

PF, - PF, : ! 2a; cz - a2 : b2;
P - reryu1a,f, roqrca rnnep6o.rrrr, Fr, F2 - drorycu (puc.

26, crp. 21).
3 .  f l apa6o .ua :  y2  :  2 .p . * ;
p - paccrosHr{e or Qorcyca F 4o 4npercrpracbr, CF : CG;
C - rexyrqa.fi Torrxa napa6onrr,
CG - neptreHAr.rrcyrrsp K Aupercrprrce (pvc. ZB, crp. 1g).
4 .  I { u r caonAa :  t :  R ( l - s i n  g ) ;  V :  R ( I - cos  q ) ,  R  -

pa4r.ryc npouaBoA.sudeft oxpyxnocrr.r, g - yroJr (u pa4aanax)
uoBopora rrpor.rBBoAsrr{efi oxpyxcnocrn (puc. 29, crp. 23).

5. SnuqunnorrAa (npor.lerogaqafi orpyxcnocrB paAuyca
R aHe HarrpaBrrsroulefi oxpyxcHocru paAlryca R,) (pr.rc. 81,
c rp .  25 ) :

'= o(* + r) cose - 
".'[+ -')-] '

284

, = ̂[[+ + r) sine -'*(+ -')-]
I - yron noBopora rrpor4sBoAsulefi orpyxxoctlr.

tfaor 2. Ipa$nrecxr€ x Pacqerno-rpaQllecxle ca6ortt (llpuoxenun) 285
a

6. IlapgraouAa - a[uq]IKJIoIrrAa npu R : Rr.

?. Actpouga - onuquKrlouAa npfi .R : 4Rr'

8. f tauoquxnol4Aa (npouerogaqaff oxpy)ftHocrb paAlayca

ti nuydpu HarrpaBJr'srcu1efi oxpyxHocrlit paAl'Iyca R,) (Puc'

: l l ,  c r p .  2 5 ) :

, = *[[+ - r)"",e . ""{+ -')-]'
, = *[[+ - r),i"e - .*[+ -')-]

9. Cnr,rpanr ApxrarreAa: r:  a '  I '  a - luar '  (p - yron B

t)uAuaHax, r -  paAriyc-BexTop (pnc.33, ctp. 26).

10. Seoarsenra ( lrneolrota) oKpyl l tnocrl l  (pr 'rc. 30, crp'

: l , l  ) :
x :  r o ( c o s g  +  < p ' s i n g ) '
y :  r b ( s i n q  -  9 ' c o s t P ) '

rb - paAgyc ocnosuoft orpylltHocrn gBoJlrorbl'

Q - y r o J l B p a A r t a H a x .
Itpurrre - Koltuqecrl le ceqeHuff - utIaBHo f lepexoAgr

.),,trra B Apyryrc B cJleAylolqefi noclegoBareJlbHocrl{: orpyx{-

r()(: ' rb, oJrJrunc, napa6o.na, rrzuep6ona. Hanecrno, vro op6u-
'r'r,r Bcex nJraHer ffBJr.arorcg oJIJII{ncaMI4' B oAIroM ras (porycoa

r(() 'ropbrx HaxoArlTcg Colnqe. Ecru to'rxa' HaxoAgcb Ha He-

rr,r'r'opoft Bbrcore nag 3e*rnefi' ABll)r(ercg co cKopocrblo MeHb-

rrrc ?,9 xrvr/c (nepnalr KocMlrrecxaa), to ee rpaeKTopr' ta, o6yc'

rl()uJregrra,fl rrprtrgx{enlteu 3euln, - Ayra oJIJIHuca' flpu cro-

lr()c'r t4 7,9 rcl,r /c rpaexTopt4ff ToIIKITI - oKpyrl(Hocrr. f lpu

( ' f(()I)ocrsx ror{Kl{ 6onrure 7,9 xt"t /c H MeHbIue 17,2 t<ttt /c

lrr ' ()pas KocMrrqecKaa) tpaerropl4s roqKn - eaauuc. f lpu

f 'r(()pocru t\ ,2 t<ut/c rpaeKToplla - napa6ona 14 Toarra rro'

rru,r laer oxpecrHocr] l  3evlu. f lpu cxopocrrl  Totlxr lr  6oaee 11,2

rcrvr/c rpaerropr4s rorrxll - rnnep6ona' flpr'r cropoctra 16,7

r<rvr/c (rpetrs EocMrlqecrcaa) tourca' HaqaBlua's ABLItrceHr{e c

lk.urre, npeoAoreer crlrny upl{TSxceHLIa Co;Iuqa I{ noKuHer
( :()JlHerlHyro czcTeMy.
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300 I lHXEHEPHAfl TPAOI,IKA

IIPHJIO}ICEHTIE 6

IICXOAHbTE IIApAMETpbr AJrfl Bbr[oJrHEHrrfl prp
< HECTAHAAtrTHAfl AKCOHOMETPIIfl D

Bapr.raur Yrnur naxnoHa ocefi Kos00uqueHT HcKiDKeHr.u rro ocf,M
z - f X - a " Z - c o s y X - coscr

I l 0 0.94
2 40 0,98
3 20 0,87
4 60 0,94
5 30 0.91
6 50 0.87

40 0,82
8 45 0.77
9 50 0,94
l 0 35 0.64
l l 60 0.98
t2 25 0,50
t 3 70 0,98
t 4 25 0,34
l 5 0 0,77
t 6 80 1.00
t 7 l 5 0.77
l 8 60 0.97
l 9 25 0.94
20 40 0.91
2 l 35 0,94
22 l 5 0,82
23 45 0.99
24 r0 0.71
25 55 0,94
26 l 0 0,57
27 65 0,99
28 t0 0,42
29 75 0.99
30 5 0,26

Ifpunevanue. flopflLoK pacqera:
g, (5) ,  9r(6) ,  gB(3) ,  e cno6rcax ganrr
Pas.qeJla 2.

c ,  0 ,  y  (1 ) ,  (4 ) ,  (Z ) ;
HoMepa ypaBHenr4fi  r{a

l

IIPUJIO}ICEIINE 7

BAPHAHTbI 3AAAHUft K PIP (lISOBPAlrCEHrI.fl -

BI4AbI, PABPESbI, CETIEHLIfl D, CIIMBOJIbI
TIPOCTPAHCTBEHHbIX (DOPM

2 f 3 [ r*. t s n 6 I

F 8 l l 9 10. > 12.

I G 1/- rn 1 s F 16. 1 17. 1 8 ]

r.l 20. fl 21 f_ 22. 23 t-l 21, h
26 I 2 7 f r 2 8 u z s Y 30 rl

U 3 2 + ? i l 3 4 + 35 
-1 36 t+

-l 3 8 b 3 e J 1,0 p L1 7 12.rt
-1

4 + .  I /.s +{ 1 6 H 17--J 1 , 8 l l l

9 51 ! s 2 + s3. .A sI  T
j s 6 { 5i \t 5 S . \ s s z 60 -./\
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IIPIIJIO'ITEHIIE 8

VCXO.4HbIE AAHrlbIE AJIfl BbIfIoJIHEHTIfl prp
< IIPO(DI{JI\4 POBAHIIE KyJIATIKA D

1. llcxoAnue flapaMerpbr An.E npoQtuauponanr,rs KyratrxoB

.(zauerp ucxo4nofi  oxpylnHocrn d": 85, 40, 4inrr$,
P_a4aanrHaa 4eeopuaqra.s W: B, +i S, O**.
Vron onala a.: 2O', 90", 40", 50., 60., 20..
Pa4rayc poJrrrxa to: 2, B, 4, 5, 6rvru.
Srccqenrpucr,rrer ionnareJr.fl ep: 2, B, 4, lwvt.

^ 
f lapamerp npeo6pasoBanr4ff onara s oBor4A ho: 0, B, 4, 5,

6 ,  7 ,  8 ,  9 ,  10  nrnn .
Paguyc onopnofi  nJrorr laArrr pbrr{ara Ro: 4, 5, 6, Z, g, g,

1 0 ,  1 1 ,  1 2 ,  I B ,  1 4 ,  1 b  r v r r u .
f laparretp AnzHBr pbrqara L: 15, 20, 2E ww.

2. f locneAoBareJrbHocrb Bbr[oJruear{f l  a oq)opMnenug pfp

Pacverno-rpa@uvecrcaa pa6ora < flpoQrrurr.rpoB aHr,r e Kyr aq _
KaD cocrouT we 2 uacrefi. _ pacrreraoli (rencrorofi) u rpaQlu-.Iecxoft . flocnegonareJrbrrocrb npoQtr,nr,rpor ̂ r^" np^u"o;;; 

-;

fipr{Jro}fteHr4u 2 wa npvMepe Kyrar{Ka c r{eHTpaJrbHbrM poJra-
KOBbIM TO'KATCJICM.

B pacverxyro qacrb BKJrK)qarorca @oplry.nrr
pacqeToB no Hr4M, a npH IIpHMeHeHrirtr ABM _
nporpaMMEr pactreToB.

fpa$uvecrcaa qacrb pa6orrr
Ho Ha MuJrnr{Merponofi 6yuare,
BaTeJIeM, OKOHqaTeIbHO _ Ha
AB (297 x 420 rvru).

rr peSyJrbTaTbt

aJIrOpHTMbr I,r

BbIIIOJTHfi eTcff IIpeABapl4TeJrb-
a nocne npoBepKr4 npenoAa-

veprencnori 6yuare Qroprvrara

lpaQruvecr<aff qacrb pa6oru coAeprr{HT: uaobpaxcenue, na
KoropoM BbrnoJrH.fi erca npo@r,rnr,rpoBaHr,re Kynar{Ka (percorvreu_
Ayercff rracurrao M5:1), ABe Ar{arpannrrtrr (rpa$raxu Qtynrc_ru4ri) - uepeMerrleHr4a S.'" n y"rru 4""rru"r4ff c[g). B aaBrrcr{Mo_
CTH OT YTJIA IIOBOPOTA KYJIAI{KA T. ,{.Ur IIJIOCKOTO TOJIKATEJIS
crpotrrc.ff TaKlIce rpa{rr.rx HaMeHeHrr.E gKcr{euTpl{cnTera ror{Kr,r
KOHJaKTa e). B SaBr,rcr4MOCTH OT ytna noBopoTa EynarrKa.

.{uarpannrr,ru cTposr B coorBercrts[r, c Bapr{a'TaMr,r npprJro-
,r(eHr4s 3, a uacutra6rr no ux ocsM nrr6r,rparorcr vrc ycrroBufi
pal lHoHaJrbHofi xounononrcn noo6paxenafi  na eopuare. Haqeprex(e coo6rqaror: ?rcxoAHrre napaMerpbr, O6paal( oOop*"a-
Hr.rfl TrrryJrbHoro nHcTa plp upzne4eH B npunoxenrar.r 11.
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E
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fIPI{JIO}ITEHI4E 10

c[ocoBbl BbItIoJIHEHIIfl AI4AIPAMM

a) x-oopdunanHue ocu (wxantt gua.aeuul benwun) patdenextr
denunenauuMu wnpuxaMu

d) xoopduuanHbte ocu pazdeneuu xoopduuanuol cenxoA

n1

t :
t r

1

I

f - -

b) xoopduxanHbte otu patdeneuu cogenaHuel wnpuxob u cenKu

tll

,

F
\ t

Tonwuuu nuuut :
xoopduuan - S (

qgHKuuoHanbHoi sa\ucunocnu _ 25 ( 1,6 nu); ocei0,8 nn); cenKu u wmpuxo\ _ s/tz. ll t o,i' ,ut

,t,rcru 2. fpa$rvecxue x pac'{erH o-rpabwecquepa6ortt ([lpunoxeHua) 305 
.

TIPIIJIO}ITEHIIE 11

TIITYJIbHbIii JII/ICT PIP

TTT9

KaQedpa uuxeuePuo} zPaQuxu

Pat ve n uo - zp aQ uve c x an P ado n o

NP O A/4/1UP O B A HI4E K 9/I A I]K A

Tonxanent potruxoAui ueunpatruuui

cn zp 0ll9T-107
l.tbauob H 8.

lTenpob A K.
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KounblorepHoe

KOHCrpYnpoBoHne

ll.rcrr 3. Kolanurcrepxoe KoHcrpyl'lpoBaHl{e 307
a

BBEAEHIIE

Ocnosxag I{eJIb AaHHoro uoco6ug cocrouT B ToM' 'rro6rr

noMoqb cryAeHTaM nepeliru or rpaArl lrr4onHbrx pyrrHblx Me-

r ') / loB qepqe:Aufi  w KoHCTpyI{poBaHlIg K IIOBbIM KOM[broTep-

Ir,rM ClrcTeMar"r paapa6oTKla qepTexdefi  ra sr 'rnoaHeHrrg KOHCT-

l, \ ,r tropcrcoit  AorcyMeHraqnn (AKA).

/]na pa6oru c AaHHrIM noco6raev Aocraroqno BJIaAerb oc-

ro l iH I IMI {  HaBbIKaMI{ ,  neo6xoguuuMl l  npn [cuoJ IbSoBaHI4 I ' I

,rro(rorl  KoMnbrorepuofi  nporpaMMbl - cogAanue f ianoft '  co-

r l) lHeHI{e u nepeMelr lenue @aftnoe r{ T' r I '

I lcalI  eonpocbr KoHcrpyupoBauus r lr  r IpoeKTHpoBaHHs'f iB-

rtrrorc.s HoBbIMI,I,  To ero noco6ne nocJlyxcl4T yve6nurcotvr uo

0r'rroBaM AaHHbIX AIICqInJI]IH'
C norrorqrro KoMnblorepHblx crrcreM Moxcuo crpot{Tb pao-

r r oo6paoHue rpaQruvecrcue npl lMI' ITI4Blr (tovrcu, orpegKIl '  AyrI4'

l)Jr: |MepHbIe u oceBble JruHvIr l ,  Iurpl4xoBKy, terccr), cocraBrff-

r( ' rr(ne qeprerrcn I, I  cxeMu. f lprauntrrBbl Ha r{epre'rcax Mo}KHo

,{r 'r ,oar.rHffTb e 6roxu (nanpr'rrvrep, cxeMarur{Hoe o6osua'{euue

lr,rrr,6onrlx omepcrr 'r f t ,  coe4ltrenraft,  4etaleft  u r '  g') ,  a eru

t|r()tr f i  Mo)rtHo l /rc[oJrbSoBaTb MHO*(ecrBo pa3 npl{ COSAaHITI4

/ t l )v l 'ux  veptexef t .
Ilce npurvrepbl' paccMorpeHuble n noco6uu, 6r;ttu anpo6u'

pr)r i l rrbr npu o6yueul4a cryAeHToB Mexanlrqecnl4x cnequaJlb-

rr, ,r :r 'ei . i ,  o6yvarculzxcs na rca{re4pe <I{nxeHepnafl  rpa{rurca>'

Olygentrr,  oBJIaAeBIITHe HaBbIKaM!{ KoMnblorepHofi rpa-

rf rrrr irr ,  Moryr I{c[oJIbSoBarb r{x [pI{ BblnoJlvel luv KypcoBblx

r /(n rrJroMIIbrx pa6or.

1.3AIIYCK TIPOTPAMMbI

/ ( ru r  pa6otu  [epcoHaJ lbHoro  KoMnblorepa ( f IK)  neo6xo-

lrrM() l lporpaMMgoe o6ecne'renre (f IO), ulu npocro f lporpaM-

,,rr.r .  . l l ro6sle f iporpaMMbl coAeptr(ar KoMaHAbI'  nplr o6pa6orrce

| i l t r) l)r ,rx KoM[brcTep peuaeT paSJrI ' , I t{HbIe SaAaqu: qepTI' IT rrep-

r ' .rr i l r ,  i l t r)oH3BOAHT pacrreTbr'  [eqaTaeT n o6pa6atuBaeT TeK-

' il.r. ir 'l'ilKx(e BbIEOJIHffeT Apyrl4e oneparlHr',r' SaJIOXCeHHbre B

'prr ' l ) i rMMy. f IO uorxno paccMarpl ' IBarb KaK cncreMnoe u rrpI4-

I  r t l l J t | | ( ) ( "
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r. 1. CTICTEMHOE IPOTPAMMHOE OBECIEqEHI,IE

Calra.s cJroxnas cucreMHas nporpaMMa _ oro onepaqu-oHHaff cucreMa (OC). Osa o6ecnequsaer Bbr[oJrHeHr,re BcexocTaJrrHbrx nporpaMM. C nee naqr,ruaerc.ff rca pa6ora Ha nep-coHaJrbHoM KOM[bIOTepe uocJle BKJITOTIeH?Ia.
I, fsroxeuue MarepuaJra B sroM noco6ze Aaercff c pacqe-roM Ha Windows 9g. ,(pyrr.re Bepcur Windows ;*;; ;- ; ;_

3HAII}ITEJIbHbIC OTJIUqI{.8.

OnepaquonHaa cr4creMa _ cJro)r(Has nporpaMMa. Ee xync-Ho r,rgyr{arb orAeJrbH'rM KypcoM, Ho AJr.s pa6orrr a orl"rr"""i.Mr,r nporpaMMaMr{ neo6xo4rubr Mr4rrr{MaJrr,Hbre cBeAe avfr opa6ore OC. B ocncAonycKa * *o"""ffi J;"""T:::""L:T#ffiJrll,llsj:
HeHU.fi u ynop.sAorlvrF.a7f,n',,

1.2. IPI4KJrAAHOE IIporpAMMHOE OBECIIEqEHIIE

.{na rconrcpernrrx BaAaq, Koropbre peurarorcs Ha nepco-HaJrbrroM KoM[brorepe, cJryrrcar orAenbHbre nporpaMMbr. I]puBblrroJrHerrulr rrepre)r{H6lx pa6or r{cnonbgyerca nporpaMMgoeo6ecneqenze, noo B oJr.f i  Ioulee B[,IrroJIH.f i  Tb. H aK [pocr eft  tnuelrepre)r(u (n.nocxoe .repqeHue), TaK n 60.nee caoncHEle c uc-noJIbSOBaHrre upocTpaHcTBeHHOrO MOAeJrr{poBaHH8.
.{aunoe yve6Hoe noco6ne oyg", oilp;Tbcff Ha BoBMo}rcHo_crr{ Br,IrroJrHeHr4.a rreprexefi na op"r"pu ucrroJrbaoBaHng [po_rpaMMbr AutoCAD. f lplr uououln o""orrur* oJreMeHToB aK-paua Windows: pa6o.rufi croa, KHonKa fty"*, [.;;;; ;;;;r{ yKaSareJrb Mbrruu - KJpcop, MO)KHO sanycrrlrrb neo6xo4r,r_Myrc uporpaMMy.

flycx -> flporpalrurr __+ AutoCAD

3ra uporpaMMa opHeHTHpoBaHa Ha Tex, xouy neo6xogu_Mo BbruoJlrrgrb r{epTe}fiHrte pa6orrr. Ha.rznaerc.E lroyqeHl4eBbrnorHeHr{a KoMnbrorepHbrx veprenceft c npocrbrx sa4aHnfi.B srorr cryqae npecJreAyercfl ABe rleJru:
. r ,raylreHr{e rocyAapcrBeHHbrx cranAaproB (fOC?or) noo{roplrnenr,rro KoHcrpyrcropcrcofi u TexHtrr{ecrofr 4orcy_MeHTaIIUtt;
o npno6pereHrre HaBbrKoB no BbrrroJrHeHr{ro KoMnbrorep-

nrrx veprencefi.

tlacru 3. Komnunrepxoe KoxcrPyxPoBaHtre 309
I

ll aanrnefiureM I'IAer sarcpenJleHr're MarepnaJla no lroyqe-

rrrrxr IOCToB I,I nepexo4 x 6olee cJrolICHoMy MoAeJII'IpoBaHtrK'

{n() rrpocrpancrsennofi  MoAenI' I  BbInoJIHsIorca pa6ouue uep-

rIrrilr). B orolr Kypce TaK)rce paccMarpnBaloTc.fl BOSMOIICHOCTII

|  , :r , / luHLI.E 6lorcon, caafiAoa; oprannsaqus 6s6luoter 6lo'

r ' , ,n  u  c ra f i4oB.

2. HATTAJIO PABOTbI

I Iocne BanycKa nporpaMMbr  noaBJ l f le rc f l  A I4aJ IoroBoe

r ruo  -  oxno <CosAar r ,  noe l r f i  qeprer rc t  (pnc '  1 ) '  Heo6xo-

7ilrr.lo err6parb oAI{H rr3 BapI{aHTOB Harrara pa6otrt:

r  tr{cuoJrtaonatr MacteP;
. I{cnorrsoeatr ura6non;
. Haqarr c HyJIg'

Plrc. 1. .flNa.nororoe orcrro <CooAatr xontrft rreprexD

/[rrr l t 'ol 'o 'r to6rr Hayrrlrrbcg caMocrogre'nrHo au6raparl '

r  I  o0'r ' i l t ) ' r 'c 'rB1414 CO CTaHAapTaMu' ycJIoB14g paboTbrr HylItHo

r,r,rr ' l ) l l r ' r ,  KHonKy <Ha.ratr c HyJI.f l t  '  ycrauoBllTb Merprrqec-

r,rr '  r '7plrr,r t \bl I{BMepeHHg. Sareu Ha)r{arb KHouKy <OKr' Ha

, r \pnnr '  uorBnrbc f f  pa6our ' r f t  c ron  AutoCAD,  uacrpoeHHbl f t

i l , '  \ ,Mr)l ' i l i l rr .rro (pnc. 2), Ou cocTollr  u3 cJIeAyuqLIx AJreMeH-

dtE trI"fi| ttu*u'o cHYnn

|7 []orasuproalaff npu 3ilpgsKe

flg wonwnrc

f $arnuicxre [ogrrr uanluutl

(i llapureerrc
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ToB: crpoxa ruenro (nepxHfl.E 
_rracrl arcpana), crporca cocroa.Hlrs utJrrr crarycxas crpofta (nzxnaa'qacrb), rpa@ravecxufiaftpau, orcrro KoMarrA r{ rrecftoJrbr(o [aueJret 

"""rpyr""ror.floc.negnr.le EpeAcraBJrffror co6ofi rraOoprr rrrrrrTorpaMM, rpa_@trvecxu upeAcraBnsroulrx rcoMaHAhr AutoCAD. Ipa@r,rvec-xzfi erpan cHnoy o6paruaaror 
"rlo"*-"*naAorc: MoAenr(Model), Jlucrt (Layoutl), ilncri ai;;;rtz). Orrn axaa4rur{cnoJrbsyroTcs uplll nepeKrroqeE"" *"*4y npocTparrcTBaMl{Mo4e.nr.r z Jlucra.

B crporce Menro BbrcBerrrrBarorcfl aaroJroBnr4 rraAarorql{xMerrrc. B crpoxe cocrosnrrs oro6pancarorcfl KoopAr,ruarbr rte-pe*pecr's Kypcopa 'n cocroflrrr.re perrcr4MoB pr,rcoBarrus, TaKrtxK4ft arl lgly rn <Cerxa>.. Z*"rru'pur*"*oB rrocroauno nprir-cyrcrByror B cTarycuori crpore, Koropa.fl pacnoJro)rcega Bnaxneft qacrr oxpaua B BuAe oxparrnbrx Krrorrorc. Il{errrorna nenofi ftHource [epercrrotraer yrcasaurrbrfi na ueri perrcuM BIrpoTLt Bo[oJroICHOe cocTogHr{e.

tnento, Pacxprrrr [a4aroulrre *""ro **", 
---"

au6paa .oot""r"r"vrcuree r{M.E Me'ro. ?"tJ"fff:: T"t_-l6rrrr ual4enega c rroMoulrro: <I{ncrpyMerrr> __+ <Hacrpofixauenro > ).
Ha pa6oue*r crone Moryr HaxoArrrbcs rrec*oJrb Ko nar{e_neti uncmpAJnenrnor, Koroprre rrBJrarorca ne o6sgarenrurr_Mrl rr Moryr 6rrrr y6panrr c pa60vero croJra. .(o6aalrrr nane-JIT4 fiTICTPYMEHTOB I^JIII' rrAO6OPOt, Y6PArr CO CTOJIA MO]ICHO CloMolrlblo uenro < Br,r4 > --) << ff4sgJtrr 

-rrHcTpyMeHToB 
D .cmporca cocrnon,un Era soHa 

";;;;; 
ucrorrbsyerc 8. AIrfloro6paxenr'r s' s au60 ne e Bariclrbrx cr{creMrrbrx DepeMeHrrbrx,onpeAeJrffroulux perrcr4M pa6our rraxera, Lr rexyqne ftoopAlr-HaTbr ftypcopa.

cpaay nepeA crpoxofi pelrcr{MoB pacnonaraeT cfr oreflo no-max.Onott ctnpov. Oro cuequaJrbuoe oKHo Anff aao4a (arrao-4a) rolran4 n coo6ulenraft. Flcrru, 
"u"o4""" 

n rpaernuecxouercpaHe, HalrcarE @ynrcrluonaJrluyrc rcJraBr4ruy <F2>, To Haardparre ArrcuJre.ff rro.fiBr{Tc,fi Terccrosoe orcno AutoCAD, roro_poe. BbrBoAr{Tcff rroBepx pa6ovefi aonhr. gro oxno uoxcHo y6-parr noBTopHrrM rralrcarr,reru @ynxqr.ronaarnori K JraBr{rutl a edr.

3 1 1rlacrb 3. Kotrlnrotepxoe KoHcTpyllpoBaHxe
O

I.iolrruyro .ractr pa6ouero croJla SalrnMaer epaQuvecxoe

none. B gtofi o6racru pacuoJlaraercs qeprelrc turlr ero Qpar-

Mcrr u uo nefi uepeMerqaercs Kypcop.
Vnparnenue grcpalroM ocyulecrBJrflercs c uoMolqbK' Ko-

Mnrr,A, KOTOpbIe Mo)rtHo BEISBaTb I{3 Merrn wu c [oMoIrIbIo

r{ rr()lroK coorBercrByroulefi ualreJru }rncrpyMelrron' B cucrer're

i l 'r/(/(eplKNBaeTCS TaKttce BBoA KOMaITA c KJIaBIraTypbI'

3aroJloEKa

!.**' 9@ tti -9ffi F.da U#b i@ !d

l l  r i  *  E | i1 '

l l l i  u

v e ?

Puc.2. Pa6o'rnft cron oKEa AutoCAD

.llrrrr srtuorueul'tfl rrepBbrx (npoctrrx) pa6ot neo6xoAllMo

rr.uu.(:'r'rr na pa6ouufi cron cneAyrcrqile flaHenu:

c(;r ' l l rrAapruaa>, <CaoficrBa o6beKTa>, <9ep{enuer, <I ' Ia-

u ( .n l r ' r ' r , ) ,  <O6ser tna f l  I rp I rB f fSKaD.

l l l rrr aanycre AutoCAD coaAaercs nosbrf i  r{elrMenoBau-

rn.r i i  plrr:yttor. Moxno nra6o na'rarb cogAaBarb o6'gexrrr g

i lr \M, 'r !160 sarpySr4Tb C ATICKa I.UIH AucKeTbI oAIIH l I3 ynce

i l  Mr.t0rr l l rxc,I  pI{cyHKOB.

a t . :
H h l . \

( , 1  (
e

t l  v t

ll
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flprz orxpr,rrrrl{ r'Merorqerocfl pI{cyHKa BceM cfi creM}rbrM

;:o:*:::^rT^:11::""Barorc.n,"u*"""", r{oropbre oHr| rrMe-JrI{ B xoAe nocrreAHero ceaHca pa6o*r . ;;;. "9'"o 
ffi#ff:4ut 6naro4aps ToMy, r{To nepeMeuHbre coxpauarorcs n $ali-Jre BMecTe c pr4cyHKOM.

Ec.rrr.r lrte pzcyrror Harrr4Har6 BHoBrpa6ovux y"tu"o"o*. vcranosae';;;J;;^lil"tJffi" t#
aHca MO,rTHo cAeJraTs AOCTynHbTM B nocJreAyroqzx BHOBb co_aAaBaeMbrx prrcynrax._,(aa eroro cJreAyer coxpaHurE pucy-Holc KaK tua6non..flla6rox, o6rr.rFro 

";;;;;;;;^;Tlc v rr o K' H e c oA e p xc a* " r- " " " " ""# ;r';'* f.:]ffi : " :.;"'""J" J 1orrcnoJrbayeMrrr? ronrxo 4rr" *pu"u"".f l  craHAaprHlrx anaqe-nrer i  cucreuH' Ix  neneMo*- . , - ' ; - : ^ : l_

;ffi *,.:##"""'iffiffil ;i i:::":8r#, I "#;*"x:;:
;:i.:::;;;;"",":':""-;ft'-1");.X,i,"IS,._%XHX*:

2.1. 3A,4AHI4E yCTAHOBOK

E0unuqac oaAaror cacreMy Mep npu [ocrpoeHrzu u pe/qax_TtrpoBaHu u o6texros: ciryrrr r.r 4rorirvrrr, MilJrJIr,IMerp br) ,lnvrrrtl^ ,._4. ( Brr6r.rpaeu - Mrrn.nuu"rp"4-'
Macturna6 BaAaer coorHorueHu" 

"4"""q 
pr4cyHKa u BbrBe_AEHHOTO HA N'OTTEP HJIII NPUHTEP 'E.PTE}KA. B AUTOCAD rrErneo6xo4zlrocrr{ yqr,rrrrBarb Mactxra6 n xo4e nocrpoeHzr? _sce obserrrr pucyrorc.B B HarypaJrlnyro BeJrurruHy u noABep-raro-Tca lracrura6rapoBaHr{ro roJIbKo arp" urru"pu vrB alnu.

.(.na y4o6crBa opuenraqlllr B ,u*jrq"" eAr{Hr,rqax Ha eK-paH Morr{er 6rrrr srpacnorroxce""",*"u""""#"u1i,,:{;:.::":11,,-^;;:.:r}"r1;X;
( l0x1o) (Knarzura <FZ> - 

""; ; ; ; ; ;" /nuxaroveur{e cer_Kr4, a crarycuoft crpoxe nxa/nrrx.rr KHorrKa <Cerrca>) Dro,B rracrHocrrr, flpeAoxpau.Eer or rpy6rrx orun6on pucoBaHr.tff BcJrylrae .racrori cMeHbr grpaHHoro yBeJraqeHrrfi pacynrca. pac-CTOfiHHe MelI{Ay TOrrKaMr{ MOX(HO r.tgMeHLrTb: <. l lHCrpyUenrr
]_l. ' t"Oj*erpbr 

r{epre}rca)-) <.f lptrss36a u cer*ar. B sar-JIaAKe <Ilpr,reaaxa v cerKa,) Molr(Ho r1oMeH
cerxy a r{goMerplrqecgyrc cer*v 

b: pe*cr'rMbl' ruar,

-__ 
* cucrervrlrEle [epeMeuHbre cJry)Kar or" u"ru,-.'............"............'.......................-MerpoB yopu"rt"arqix pa6oroii *orru"r'.^"' 

r-' 'rroBKrr enauea'1fi uapa-

r l ,rr  ru 3. Koununreptoe KoltcrpyxPoBarHe 3 1 3
I

l'pax,ut4ot veprneJfta yKaBbIBaIor' Kaxaa vactl rpa{ruvec-

r,, , i i  o6Jracrl4 AutoCAD npeAHasHaqeua AJIa pracoeanr'ra'  Cet-

r\ [  r i l ]o6paif iaeTca TonbKo B npeAeJlax IpaHI{I l  ueptexa. Kpo-

Mr, r'oro, rpaHI,IqbI i{epre}Ka eoe4eftctnyrcT Ha HeKoropr,Ie lI3

,,rr.paqufi  uo l IgMeHeHgIo BrrAI,IMoft ' Iact l4 pHcyHKa. (3a4arcr-

'  ' r  l ) i r3Mepbl rreprerrca no IOCT 2.301-68)

ifrr4anr.re tuazoeort npusnSrcu (4lrcxperHoro nepeMerqenrra

t r \ ,  1 ) (opa)  IoSBOJIJ IeT npOh3BoAI4Tb TOr{HOe yKa3aHHe Koop-

rnri l ' r .  Benrn.rr,rna rrrara He o6ggarerlHo AoJI]KHa paBHgrb-

| t |  l ) i lccrorrHl4lo MelXAy ySJIaMu ceTKI' I ,  TaK' HarrpuMep' npl{

n n l  ( 'pBaJIe cerKI,I ,  paBHoM 1Ouu, Mo)tcHo ycraHoBtl rb r lrar

i ,n r ra  (Knanuura  <F9> BKJr ror {eHue/nr r rcnrcuenrae ruarosof i

r r l r r r  r u t g K 1 4 ) .

I  l l t t t  u e p :

I [ Ia rvrenrc <(Doplrat> rrr6parr <Egnuzqrr>.

l l  -  B nI4aroroBoM oKHe <.EArIHI4qbI I ' IsMepegr{ff ' )  sn6parr

tt  ()o r|  cnncKe <,To.rrtoct lr ,  a SareM Halrcarb <OK> (Hyrxuo

rr n() r r)goBarb,rrecf lTrrr lr trre e4uHzqrr!),
: t  trr l3 MeHIo <@oprrarut> nrr6parr <,fpanuqu qeprerr(a).

I t  r(oMauAHofi crporce nosBl4Tcfl :
l tr  l /Otxtr/<Jlesnfi  Nuxcrrr l f i  yron><O.0,0.0>: tna npu-

, , t rn ! , t l  3vaveHu, f l  no  Vr ror .vanurc  }ocmamorHo Haxrca t lb

r , ;  N ' l ' l , l  I t .
l f r , l r xHuf t  nparu f i  y r :o t<4To,297> 2 \0 ,297 ENTER

ll :r ' t 'otvr cryrrae saAaercs (roprvrar 44 no IOCT 2'30L-68'

Heo6xo,quruo Harrcr{Marr ENTER
u()cJre BBoaa Ka?rcAoro orBera Ha sarrpoc AutoCAD!

l l r r : rvnrbHo npoKoHTpoJI l4poBarb  ycraHoBJIeHHF, re  J I I IMr { -

r |  |  Nt())rcrIo I ]yTeM BKJIIOT{eHrrg ceTKI4, nOCKOJIbKy CeTKa BbI-

r " , r i l l l c j t  roJ IbKO B npeAeJ lax  SaAaHHbIX J I I4MI ITOB p I ICyHKa

1. l l ru r>  ->  <Vne; ru . reHr ' Ie  -+  <Becr  n rac t>) .
l l rrot:rtue rreprexcr,t  Mo]rcHo BbIrroJIHffTb KaK B [pocrpaH-

, 11,, Mo71c.l t i ,  TaK 14 B f lpocrpancrBe Jlucta.
' l ro(lr ,r  l r  pe?KIiMe [pocMorpa yBr'{Aerb rpaHr'I I IbI prlcyHrca'

l , i l r  \ , r .  r ' r ' r r  r rpgMoyroJ lbHag paMKa.
l lrrrr rrr ' l losa KoMaHAbt neo6xo4raIvIo UIeJIKHyTL MbIIublo Ha

, ' , ' ' I  r r . r t , ' r ' r rv ro rue f i  e f i  rcnonrce  [aHeJI r r  I ' IHcrpyMeHTou. , (anr -
,r ' rurrrr,  r ir l )aMerpL,I KoMaHAbr SaAarorcf l  nra6o e AqaJIoroBoM



oKHe, Jrlr6o B KoMaHAHori crpore. paccvorpulr B KaqecrBe
upr{Mepa [poqecc nocTpoeHPrff [prMoyroJrbHrirKa.

?Ia uanenr.r <gepvenae> urr6npaerca KHorrKa <.f lpsr"roy-
roJrbHr.rKD B KOMaHAHOfi Crporce BBOAffTCff KOOpAUHaTbT npff-
MOyroJrbHrrKa.

f lepnrrr i  yron: 0,0 ENTER
Bropof i  y ron :  2 l0 ,2g7 ENTER

B 4anrnerirueM Moncno ucnoJrbgoBarb crauAaprHbre paM-
Kpr, Koropble BKJrIorraIor s ce6g <OcHoenyro HaArIHcb) t4 Ao_noJrnureJrbnr re  rpaQrr r  B  coorBercr lL rv  c  IOCT 21.101_9? '
ECI{[.  } I te.rrarenrno pacnoJrararr orrr paMKH B npocrpaH-
crse JIHcra.

2.2. BBOA noMAHA

f lpexAe treM BBo,qurb KoMaHAy AutoCAD, neo6xo.qrauo
rr\eJlrHyrb Mbrtxblo na o6nactu BaroJroBxa pa6overo orcna
AutoCAD, .rro6ur c.qeJrarb ero aKT?rBHrru. ,{,ra orMeHbr Jrro_
6ofi  rcouau4br BcerAa neo6xo4uruo namuuarr ESC.

Ecna upu nocrpoeHr , rz  pHcyuKa AonyqeHa our ra6rca  ra
neo6xo4zmo BepHyrbc.f i  K [pe)rcHeMy cocrosnlrrc .uJrf l  no_
BTOpeHHs Aef ic tnu f i ,  cJ reAyer  BocnoJ lbsoBarBc. f i  ro l ran40f i
OTMEHI,I HJrrr Knorrrcav.vr ua cranAaprHoir narletu [HcrDv_
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M E H T O B :

2.3. BBOA KOOPAT,THAT

Kor4a AutoCAD gafiparurrBaer rorrKy, oH orxr.rAaer BBo.[a
KoopAnHar rcaxofi-au6o rorrKr,r rercyrr{ero ptrcynxa. Bsoa rco-
opAHHar s AutoCAD MolKer 6urr ocyulecrBJreH AByMJT cno_
co6anr ra:

. He[ocpeAcTBeHHO C KJIaELraTypbI, [yTeM SaAaHHg rIHC_
JroBbIx sxaveuufi ;

.  c HcrroJrbsoBanueM rpa@r{rrecKoro MapKepa (xypcopa),
BBOA KOOpATTHaT OCyUIecTBJrseTcff npr4 HaxaTr{H KHOn-
ru nuOopa (aenaa KHonKa Mbrrutr).

flpra arorvr rrpoucxoAuT:

. ArrHaMr,rqecrcoe oro6pa)fteHue KoopAr4HaT npH nepeMe-
uleHnr4 rcypcopa;

-lg.

r l ,rr .  I  u 3. Kort lnunrepxoe KoHcrpyxpoBaHxe 375
a

.  CTATI IqECKOE OTO6PA} ICEHI4E KOOPAHHATbI  TOTIKI4  NOCJIE

ee rr,r6OPa.

Msorne rcoMaHAbI Moryr 6Htr errgnaHbl npoopatrHo' T'e'

r x()/(e BbInoJIHeHI{g Apyrofi  KoMaHAbI'  K ux vracay orHocgr-

' il, ilaflpl4Mep, KoMaHAbI cMeHbI pexcr4MoB pr',IcoBaHllfl' TaKUe

r , , r r c  I I T A |  ( S N A P ) ,  C E T K A  ( G R I D ) '  O P T O  ( O R T O )  u r l t

i lordAll t l l  (ZOOM).

. OPTO - pexcrrM, KorAa I ' IsMeHeHIre KoopAI{Har npouc-

xoAI,IT ToJIbKo r lo ocf lM X I 'r  Y. (K"nasurua <F8> -

nepeKrloqarenb pexr' IMa). OPTO - pe)rcl4My coorBer-

crByer KHonKa OPTO B crpoKe cocroflHus.
. Ilpranssxy x yBJIaM uerragulrofl cerKI'I' onpeAe"IeHHofi c

HexoropblM tuaroM no X lr Y (K;rarlrrua <F9> - ne-

peKrroqarerb perxr ' IMa' KHonKa II IAI s crpoKe cocrog-

n n a ) .

I i  4symepnou (2M) npocrpaucrBe ror{Ka onpeAeJlsercs B

nr()(:r(ocrr4 XY. Bno.q KoopAr'IHar c KJraBr{arypbl BoSMo)KeH B

lrr/(c a6corrorHbrx, orgocrrreJrbHblx LI rroJI.gpHL,Ix KoopAr'IHar'

A 6 c o ntomn ate rco o P 0 un amat'

' l 'o,rna BaAaercf l  nyreM BBoAa AByx 3uaveunfi ,  onpeAeJls-

r, ,rurx noJroxterrr le rorrKI ' I  orHocI{TeJIbHo ropusoHra-nlnofi  (X)

rr r{,1) 'r t IKaJlruori  (Y) ocefi .  Srra ABa sHar{eHrrg AoJIxcHr'I  or,qe-

r r r  l l , c r r  Apy f  o r  Apyra  3ansro f i ,  nanpzmep:

Or ro.*cu: 0, 0 J (ENTER)
I( ro.*e: 2, 3 )
Id ro. r rce:  2.5,  3.2 J

O tnru o cum e nbnbL e rco o P d uH arnbL

' l ' { ) , rKa 
3aAaercs f lyreM BBoAa AByx axaqeHl4i i ,  onpeAeJl f l -

r , , r r r l l \  ee  noJ loxceH I4e  o rHoc I lTeJ IbHo  nocae4ue f i  n r r eegeuuo f i

| , , , i l i i l .  ' faxof i  T l rn KOOpAI4HaT r lcr loJrbSyeTcs'  Hanpl ' , IMep'  r lpH

l l , ' (  r  f  )o( , l r14r. r  cepvv orpegKoB, B Koropblx rcaxc4slr f  nocJreAyro-

rLrrr r i  o ' r '1)e3oK Har{uHaercg B KoHeqnof i  ' ro ' rxe npeAblAyulero '
' l  r o i l r , r  r : oo6u1v t r  Au toCAD,  q ro  KoopAnuaTb r  cneAy ro tqe f i

|  ' , ' r  r !  i l  uBoa f fTcg  oTHocHTeJ IbHO npeAb lAyu le i i ,  nepeA  n r ' I u ra

l r \  i l ,  l r ( )  r r oc raB r4T r ,  c rMBoJ I  @ (<SHIFT>+<2> ) .  Suax  l r unyc
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90"

I 90"

225" ( -  135" )
270" (90")

Puc, 3. Si4axue yrnoB B orrrocr{TeJrbrrrrx KoopAr{rrarax

315"(45")

rlacrs 3. KoMnuprepxoe roncrpylpogarre 3 17 .

3. TIOCTPOEHI{E OBbEKTOB

I loctpoenue nuuuit, orcpylttHocmeit, ennuncoa, lye, iltvozo'

t t , 'o ] t  bHal.Ico7, turnpuxo?rcu, rrLerccma I{ Apynl lx reoMeTpH'{ec-

t\ l rx o6GeKTOB BOSMO)iCHO npu ucnoJrbsoBanr' ,ru nlanaroulef i

l l r f  f  orn <,9epqenr,te> (puc' 4) wtu art1wpas HylItHyIo KoMaH-

,rl\/ H3 CTpOKU MeHK) <.rleptleHue',>.

L Koruarga 0TPE30K
?. Koruax4a nPf lMAR
t. Koraax4a MYrl bTl4rl llHt'lfl
/r. KomarAa n0J|tlJlt4H14fl
',. KoMaHAa MH0f0Y[0nbH]4K
6. Kor.4axAa n Pfl MOYIOIbHll l(
l. Kor',rax4a [Vl-A
tt. Xcir' laH4a KPVf

9. Kor,raHAa CnIAffH
10. KoMaHAa 3rlj l InC
11. Kor'aaxAa EJl0K
12. Kouauga CO3AATb 5n0K
13. Kouan4a TOqKA
14 KoruraH4a IIITPHX0BKA
15 Kor.aaxAa 0StlACTb
1 6. Koruax4a TEKCT (r"rxorocrpovx rrfi )

Puc- 4- flaxe.nr <9ePverue'>

IlocmPoenue nunurt

, l lunuu e AutoCAD ffBJIaIorcff  6asoslrn o6'rexrort '  Jfta-

rrrrrr 6r,rBaror paBJII{qHoro poAa - oAHHorrHbIe orpeSxr'r '  JIo-

tr l i r f  r f ,rc (c conparxeHu'sMlr AyraMn ui lu 6ea nux), nyvxn na-

t 'r f  ,rrrorbHblx t tuwttt i t t  (r"rynrrr 'r lunuu), a raKtre ecKugnble'

I ' rrcoui lHr4e nnguit [porrsBoArtrca nocpeAcrBoM SaAaHHg Ko-

,1,/(ulr i lT Tor{ex, Ba.qaHI4a csoficrs (run nnHnu' qBer u Ap') '

rr  l ruorde BBoAa BHar{eHr'I f i  ynroB'
()ntpearcu Moryr 6rrtr o4unor{HblMll unn oftegnHeHHbIMLI

n ,r()M:lrryK) lr{HI4Io. Otpeexu ucnoJrboyrorc.f i '  ecJlr4 rpe6yerca

lrntf() ' f ' l  c Kax(AbIM cerMeHToM B orAeJlbHocra; eena xce geo6-

\ r , r \ l lMo,  q to6r r  na6op nuuef iuux  cerMeHToB 6r ra  egrnnr ru

'{ r ' r .r '  r( ' roM, nyqrue rrprrMeHgrb noJII4JI l ' IHr4r{. f locle4onareJlb-

rr)r ' r ' r ,  o'r ' l )eaKoB Morrder 6rrtu sal ' IKHytofi ;  n oroM cJlyrrae Ko-

I i l . i l  i l ()( :JroArtero oTpeSKa coBnaAaeT c HaqaJIoM f lepBoro'
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flopalotc |ertcmeurt npu nocnTpoer{utl ornpearea:
1 . IIa naenrc <,yep'leHne> nrr6parr OTPE3OK vrJra uB ila-

5,  Haxarr  ENTER.AJTa aaBeprxenr, r f f  [ocrpoewuf i  (unvr
rrpaByro Knorrcy trurur,r) r4JrH BBecrr4 a (cl) (Bamrcnn) gna
nocTpoeHH.fl  [ocJreAHeFO CerMeHTa, KOHeTI KOTOpOTo coBnaAa-
eT c Har{aJroM nepBoro.

Ifonununua [peAcraBn.Eer co6or? cBflsanHyro f locre.qoBa-
TeJrbHocrb nunerlnrtx n AyroBbrx cerMeHToB; Bce errr cerMeH-
Tbr flBnflrorcfl eA[HbrM o6rercrolr. Moxuo BaAaBarb tuupuH7
u nonVwupuHA o"rAeJIbHbIX cerMeHToB, cy)rcarb [oJrI4Jrr4Hr4Io
rrJrr,r saMbrKarb ee. flpll nocrpoenrru AyroBlrx cerMeHToB nep_
nori ro.rnofi  Ayru ,EBJrffercff  Konequa.s roqxa [peAbrAyulero
cefMeHTa. .(yrz onpegeJrsrorcff  BaAaHLreM yrJra, qer{Tpa, Ha_
npaBJrenrrfi r4Jru paqwyca. Kponre rofo, Ayry MoxcHo nocrBo-
r4Tb yKasarrueu rropoft LI xone.rHort Tor{eK. v toauauuiu.
no cpaBHeHr4ro c ApyrtlMr.r npLrMI4TI{BaMr4, r,IMeroTcg cJreAyro-
rque oco6eHHocrrr:

. noJrrrJrr.{Hrr.E .EBJl.fierc.a eArrHbrM o6ter<rovr, vro y4o6Ho
AJr.fl on epaq uir y ganettu s, 14 Jru peAaKTr{poBann.fi ;'  r IepeMeHHa'a rutrprrHa cerMeHToB rroJrI{JILTHI{I4 Morf ier
6rrtr ncnonbgoBaHa Anff rrocrpoenlr.E crpeJlorc rr r. rr.

Ifopn?orc dertcmeuti npu nocrnpoevuu noilunuuuu
us nunetinacx u dyzoeaLx ce?MeH,tlo6:

1 . Hs nenro <,r{epqeHue> nrr6parr IIOJII,IJII4HVIIO urru vra
[aHeJrr{ <,Yep.resue>- cooTBeTcTByrou{yrc IIr{KTOrpaMMy J ;

2. Vxaoatr Harrarbnyro ror{Ky araneftnoro cerMeHTa;
3. 3a4aru ur{puHy norwrruHuv (ecau ero Heo6xograrvro);
4. Vraaarr KoHerruyro rotrKy nlrsei isoro cerMeHTa;
5, Bsecru Ay (A) AJr.E nepexoAa B perr(rzM nocrpoeHrrf l

A y r ;
6. Beecru n (S) 4aa caAaHr4fi  BTopofi  roqKr.r;

t l a t  r b
a

3 1 9

7 . Vrasarr BToPYto TotrKY AYrI4;
lJ. Vrcaaarr KoHerrHyro ror{Ky .qyrn;
l) .  Beectl l  orp (L) AJIf l  BooBpara K nr4HefiHoMy pexisMy;

10. Hapr,rcoBarb orpe3orc (.nro6rrrvr cnoco6ovr);

I 1. Hancarr ENTER AJIa saBepuenrrs nocrpoeHr'Is noJllr-

[ i l i l I t 1 4 .

Pucoaantue ,ePAea,

I ' u c o s a s u e K p y r a o c y q e c r B J l s e ' r c f l p a B H b I M I 4 c n o c o 6 a M l {
(grrrt : .  5). f iaa xparxocrt4 BBeAeM AJIff  o6oSHarreHr{s RJIIoqI4:

2'I - orcpytxuocrb no 2-t"t roqxaM I4 AuaMerpy;

:l'l' - orpyl*Ilocrb uo 3-u roqxaM Ha orcpyx(Hqcrl{;

l(IdP - oxpylrcHocrb no 2-rvr KacaretlbHblM u paAl'Iycy

r )

3. KounttorepHoe KoHCrPytlPoBaHre

{errp,
R

paAryc 3Il [ r . r r rp,  AraMerP

5 )

KKP

Pnc. 5. flpunreprr saAaHr{fl orcpyxxoctefi

Pucoeonue lya

I(.IIIOYH: Il - qeurp; H - Har{arlbna.s ror{Ha; K - rco-

r(. ' rr i l l  rortxa; V - qenrpa.nurrrf i  vrol;  X - AJTHHa xopAbl;

l' llagnyc; Ha - Har{aJlbuoe Ha[paBJIeHHe; flpoAouncu'

l l . I( .y. -  o6rrqno Ayra crpol lTcf l  nporl ' IB qaconofi  crpen-

r\ il l,)t:lru ueo4urcfl orpl4Uatenrnrrfi yroJl' To .qyfa crpol'ITcfl

r ' r ' u l o o B o f t  c r p e J l K e .
l l . l t .X. - no yMoJIr{aHHIo crpol ' ITc'f i  Meubruafl  I{3 AByx

It\ ' r  t) l ( l )ylKHOcTIlt '  HO eCnI' I  BBOA'ITb OTpI{qaTeJIbHOe 3HaqeHHe

'rtr, /(r,r ,  ro 6yget Hapl,IcoBarta 6olruraa 4yra.
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H.K.P. - AutoCAD crpozr BcerAa Meubruyro Ayny rrpo-TrrB lracoBoli crpe"nru.

flo yrvroavaHrrrc npurr.fir cnoco6 Bbrqepqr,tBaHrla
TpeM Jrexaqr{M Ha nerl ro-rrcatr. flpuruepu Apyr,uxnplrBeAeubr Ha pucyuxe 6.

AyrI.I no
cnoco6os

20,265

32,259

35,2s0

J I

1 3 5 , 2 5 0
H.K.R.

H

I  5  85 ,215

rI.H.x.

45,265
K

45,250 60,250
U H

H.U.K.

90. _y

U H
0,2s0 85,250

H.U v

21.2(X)

U H
9s,250 110.250

q H
45,215 60,215

u.H.K.

90"_y

q H
95,215 I10 ,215

u.H.)1 llpoaonxn

t45,265
900

H
160,250

H K.Y

20,230
K

H
30s,2t5

H.K.Ha

Pnc. 6. Cnoco6rr nocrpoeur.rs Ayr

t lar r r ,  3. Kounurcteproe KoHcrpyupoBaHxe 32r

IloctnPoenue eLnuncoe

l lneercg BoBMo)rcnocrb crpoplTb oJIJII'Irrcbl I4 eJlJll4rrrHr{ec-

r , r r '  / (yru.  f lo yuonvaul , I ro noc' rpoeurre eJIJTH[coB rrpougBo-

r i l r  r ( : , |  I ryTeM yKaSaHI ' IE HaqaJIa H KOHIIa f lepBoft  ocl4 '  a TaK-

,r \ r .  i loroBLrHbI AJITTHbI BTOpOfi  OCn. HaU6OtIee AJIrrHHag I ' , I3

, , r  r . i i  3rr r4nca HaoblBaerca ero 6olrurof i  ocblo,  HaIr6oJIee Ko-

t" ' r ' r ( i rn -  MaJrof i  ocblo.  f lopf lAoK onpe,qeneHus ocef ,  Mo)rcer

t ' r , r ' r ' r ,  l 106b IM .

ltllome roro, oJrJIHncoo6paSHble o6'beKTbI, [peAcraBJIeHHbIe

ilo,ilrJrr{HHfiMlI, pHCyrcTCg B CJlyrrae' ec'Irt cHcTeMHafl nepeMeH-

rr , r r r  I )ELLIPSE parna 1 (ee aua' ieHlre r ro yMoJrqaHI ' I rc 0) .

I lopalorc 1e[rcmeuil  npu eblvepuutaHuu eJLnunca

rcarc noJLunuHuu:

I .  Vctanonrarb cr{creMHylo uepeMeHnyro PELLIPSE pan-

r l r t i  l ;

l l  Brrsearr KoMaHAy SJIJII4IIC I ' I3 rraHeJII ' I  <rlep'renue>

| |  ' i l r  ( :  f loMoulbro nI4KTOrpaMMbr <Sl l I Inc>

:l yKaaarb HaqaJIo tr KoIIeq fiepBofi ocl{;
I  3a4atr noJIoBIrHy Anr{HbI BTopofi  ocra;
ir .  B naselr,r <.HaMeHeHue fI ,r  nrr6parr, nHKTorpaMMy (Pe-

rr rr f r ' t '  l1 pOBS.HVIe fiOJI?IJIVLIIIWVI> i

{) ycranoBr.rrl, ToJIuIHHy nrvrtprvr (ecnrl ero Heo6xoAHMo)'

Bttno nneuue lurnPu xoarcu

l l l lplrxorxofi  nasrrsaercff 3a[oJrHeHue yKaBaHHofi o6nac-

| i l  i lo onpeAeneHHoMy o6paeqy.

Ilopa)orc }eitcmeuit npu obLnonHeHuu
umpuxo7rcu o6ngcmu:

I l},rseatb KoMaHAy KIIITPI4X rrrII'I rIHKrorpaMMy IIITPI{-

ro I r ICA Ff : .
i l  I l  4 l ra;roroBoM qrtHs TTTlpHxoBKa no KoHTypy B rpy[ne

1 , , ' 1 ; ' 1  y1v  B r ' I 6pa rb  Vxaaanue  roqex .

i l  Vr<aaarr  Ha pucyrrrce roqxy,  pacf loJloxceHHylo BHyrpl4

r l r l f f r x yoMo f i ,  o6 tac ru ,  L I  Ha )Ka rb  ENTER V rcasanHa f f  Toq -

I  r f  f  | f  r t f , rBAe rc$  7HampeHHe i t .  B  4ua lo ronoM oKHe  <T IT lps -

. , . r ( l r  r o  KoHTypy>  Bb l6pa rb  <B r tuonnu tbD  AJ r f l  HaHeceHL I f f

r r r ' l ) l r x o n l ( H  ( p n c .  7 ) .

|  |  l l r r r . [ rp[ t r r  r r )soHKa

.fr. i
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Heo6xognuo ru6parr  run rurp 'xoB*r4 Hs 6u6nuorexr
paoraqHbrx BrrAoB lurplrxoBor. Ha arcpax BbrBoAr{Tc.fi AuaJro.loBoe oKHo <flaaurpa rurpr4xoBoxr, nrr6npaerca neo6xo4u.
lrrtfi (rqenvox aesofi xHonrori Mbrrrrrlr no nrr6pannorvry o6pae.
r1y) ra sarervr nrr6rapaerca ruronrca OK.

.(aa npocrrrrorpa Bcex cooAaHHhrx KoHTypoB Heo6xo4uuo
yxaaarr KHonKy <flpocruorp rurptlxoBrrr',

Eumpo 
lUn3uemur l

r*lGiip*J*El
erpgxrepa IANcLE 

-lJ

.o6paseu:Fff i i t i
Cngqeanmn

Epg*typu, I :J-J
gro^ lo 

-----

-
U""-"0, li 

-----l

f- errccnbrurc 69reru

[nepaen: l1

Tonurua | 
-----l

rapahaaua ISQ;

lpocvup
BqAENCHTIO

ErcaeaoBilHHe
cEolqe

l- leomrac

6 lcoruaueree
f gemcouumreran

oK I orrere | Crpae*a I

Puc. 7..{ua.noronoe 6rcrrs allllpxxoBrca 11o rcoHrypy,

Cyulecreyer BogMolrcuocrb Bbr6parb crr4Jrb rurprdxoBxrr
(pnc.  8) :

Hopmanunw,ti cmunt - o6racrrr, orAeJreHrrbre or orcpec_
THOCTIT CaMOro BHeIuHerO KOHTypa HetreTHbrM rrrltCJIOM
lepeceqeHr{f i ,  saurrpuxoBlrBarcTcff,  a o6racru, orAe-
JreHHbre oT oKpecTHOCTrr caMoro BHeruHero KOHTypa
qeTHbIM III{CIOM rlepecerreHufi, ne eaurtp}txoBblBaloTcg;

Bnetuu.uti cmunb - urrpr.rxyercs o6Jracrb or Buerunero
KOHTypa AO ilepBoro BHyTpeHHero nepecer{eHn.fi;

ffil E'fo*",o*,

_$l Eunemuoclensr

{l uao*p""p","o,
- UDIJXOAKH

_sl
sJ

11-2
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I  I  zrt  opupyron+url crnunb - Salurpl ' IxoBrrBaercff
,r ,rr"r ' r ,  6eB yrrera ee BHyrpeHHefi crpynTypbr.

BCfl  06:

l lopraaruxut i  crunu BHeuxni crrau llrxoprpyrcl4uil crnnb

Puc. 8. Ctu.nl rrrrpnxoBorc

Bat no nu'en ue r{a.A nuceri

Terccrn - BalrcHblfi I,IHqlopMaIIuoHHbIfi gJIeMeHT pI'IcyH'

rr  ' l 'crcroBble HaA[Irc?r [pr , IMeHglorcf i  B ocnoBHbrx HaAnt{-

l l \  r r  BbrHocRax, f lpu cocTaBJIeHV?I Cneqnol ' IKaqui4 14 Ac6A8-

' t r  i l rrH [pI4MeqaHIII l .
Brrnonngtr, :r,a1fivlcu B ABToKaAe Mo)KHo pagJII'Ir{HbIMH

r rr,r 'o6aMu. .{aa 4nunnblx HaArl lrcefi  c {toptl tarl ' IpoBaHLteM
ilr i l ()rrr,3yeTca MHorocrporrHbli  TeKCT (naparpao). Bonee rco-

l" ' r  rrr() $parUenrlt  BbIIOJIHAIOTCS C nOMOU{bIO OAHoCTpOTIHo-

|  ,  '  r r . r (c ra  (Terccroeaa c rpoKa) .

Ilopa}orc 1ettcmeu{^t npu HaHeceHuu

MHo?OcmpovHoit Had nucu:

| . tr'le uenro <gepvexue> r.r I'rB rraHeJlra <rlepr{eHl'Iet BbI6-

l ,rr i l .  r i l I r{TorpaMMy <,MnorocrpoqHblft  TeKCT>(f laparpa$) A .

: i  YKa3arb rorlKy BcraBKI,r rexcra.
:t  l laAarb reKcroBylo PaMKY:

'MOIKHo saAarb BTOpOft yroJl f ipffMoyronbHofi TeK-

croBofi  paMKofi;
'MO)KHO BBeCTT{ rrr AJrg SaAaHI', tg ruuprrHbl a63aqa,

sareM BBeCrI4 3HaqeHr're tuuprrHbr (npz Hynenofi

Irrl4pr{He reKcr paSMelqaercg ropl'ISoHTaJIbHO AO
Ha)KarIIs KJIaBI{IIII1! ENTER);

' l rBecrl4 2r An'.  SaAaHVff tuI ' IpI 'rHbI a63aqa nyTeM

vKa3aHz.f l  AByx roqeK' SaTeM yKaSaTb rotIKI4.

FI
l - l
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4. Bsecrn reKcr. flepenoc reftcra B oKHe ocyqecrBJrserc.fi
aBToMaTr.rqecru, B npoqecce BBoAa MOXCHO r{cfroJrbSoBaTb cTaH-
AaprHbre r'rraBrafiru pe.qarcTr,rpoBanns Windows.,{;ra BaBeprue-
nua a6ea4a r{ [epexoAa Ha HoByro crporcy BBecrr4 \p (Era
Jlarr,rHcKaff 6yrcna o6saarenrno AoJrxHa 6urs eauaenorZ)

5 .  Bu6par r  OK.
ErcsueaaeHr B KoMaHAHori ctporce MTEKCT,

[Iopa}orc leilcmaul,t npu HaHeceHuu
o0uocmpovrtoi l  ua7 nucu:

1. Brlssarr KoMaHAy <,Texctona.a crpo4a11 rzs ueuro <r{ep-
qeHI,Ie ) .

2. Vxasarr ror{Ky BcraBKH nepBor,o cI{MBoJra. Ecfir .r  s oror
MoMeHT Haxcarb ENTER, HaAnlrcb 6y4er paerrerqeHa Heuoc_
peAcrBeHno noA nocJreAnefi ,  us HaHeceHHbrx naAnuceft (ecnn
ona raueerca).

3. Bagarr Bbrcory rerccra. Baupoc Bbrcorbr noflBJrf lercf l
TOJTbKO B Cflyqae, ecJrr{ [pr4 o[peAeneHul4 TeKylrlero HaqepTa_
Hr4ff Bbrcora 6rrla aagana paeuoft 0.

4. Sagarr yroJr [oBopora rerccra. B ro.rxe acraBKtr [offB-
Jrserc.fi Kypcop B BnAe np,fiMoyroJrbHr4Ka.

5. Bsecrn rer(cr, HalKuMaE ENTER B KoHrIe xaxgofi crpo-
rcu. MoxHo Bnecrv croJrbrco na4nucerZ, cKoJrbxo Heo6xo.[fiMo.

6, [ ,ra BaBeprueHr,r.E KoMaHAbr Ha]rcar6 ENTER Ha rryc-
ror? crnoxe.

4. OBbEKTHAS IIPI{B.fl 3KA

C norroulrrc AutoCAD MolrdHo qeprr.rrb rorruo u 6rrcrpo.
Moncno [pol4BBoAr4Tb ror{Hbre reoMerplrqecxr.re nocrpoeHl{Jl,
He BF,ItroJrHEff yroMHTeJIbHbrx B6lquc.uenuft. Ilmeercg BoaMo]rd-
HOCTb TOqHOTO yKa3aHz.f i  MHOTI4X TOrIeK, Aalr(e c Her4SBecT_
HbrMlr KoopArruaraMra. He nrrxoga us rpatlruvecxoro pd4axro-
pa, Molr{Ho BbInoJrHr{Tb cBgSaHHbIe C pr{cyHKoM pacqeTbr 14
roryqr{Tb pasJrulrHoro poAa cnpaBovuyro uH(popMar{rrc. B crpo_
Ke pelKr{MoB BbrBeAeHbr KrIOIIKr{ peryJrrrpyrcrqr4e BKJrrorreHr{e tr
BbrKJrrorreHr{e urarosorl nprrBsorcLr (SNAP), nptrBffBKr4 K cerKe
(GRID) ,  pe l rc r4Ma <Opro> (ORTHO),  no-napnof i  npraBf lBrc r . r
(POLAR), o6sercrxoft rpr{Bs3KH (OSNAP), rpHB.sBKtr crre-
)rceHr4s (OTRASK) (puc. 9).

r lacru 3. Komnurcrepxoe KoxcTpyl lPoBa], l le 325 
.

Puc. 9. CrPorca cocrofiHtrs

Hacmpoitrca cernKu u rtl@2o6oti npuoeS'eu

V<:raHoeKa IIraFa npl'IBffar"vI u I'IHTepBaJIa cerxll ocyqe-

I rrrrrrrerc,f i  c noMoIIIbrc AI4aJIoroBoro oKHa <flapametpu npl4'

nx:rrc,rr (puc, 10). Ecau tpe6yercff BbInoJIHffTb nocrpoeHl{ff

l l  () i l ] )eAeJIeIITIOM HanpaBJIeHI4r' , I '  MOTKHO yfipocTtrTb SaAaqy'

lrrcl)HyB cerKy uraroaoft npuaasrcra.

I tlit_"jil:j {i3}i"jl non"pno" "n"*"nr" I

]- Epseggna exn (F9)

0duerrnan npuensxa |,

F Qer*a exn, (F7l

laccronrHe npueas*n no x|ii-

PgcuonnNe npmnaxt no

Hr0n:

X ToqKE drcqga:

Y ToqKa trccerE:

flonrpHbE HdcrpoflKu

![6cuoad cerK' f,o xlo-

Mgcua6 caxr no Yli-

flonnpnoe pacaonnr", li-

f or lfE*l enpa*a I

l)llc. 10. .{ua;roronoe orcxo <.flapaMerpbr npfiBffarcu']

IIopa1orc deitcmeui.t npu noooponle

cen'ucu wazoqoit npu6e3rcu:

I l l : r  rvregro <,l lncrpylrentrr> rsr6patb <flapaMerpbl t lep-

I '  I  i l '  l l  l l i l l { J laAKy < ' f lpnegSKa H cerKa> '
l i  i l r r , r l r r l r ,  r reo6xo4 l luue napaMerpb l  Cerxu  r ro  X  u  Y,

! 1 . , t r . 1 1 , t  r 1 i 1 . o B o f i  n p r , I B f l B K I { ;

Bn npHB96K6 U grtrn

|? flpuenrxa t cerxe

(! flpruognomnan nprcnora

(^ lsounpurecxannprcncro

|^ lonepxannprcnena
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3. Vcranoeurr Tnn (C,runt) f ipl iB.sonu: np.f lMoyroJrbHyro
rrrrr4 r.rSoMeTpnqecft yro;

4 .  Br r6par r  OK.
lfeouerpzvecxnir crunu ruarosoft npr{B.fls*t4 rr eerKa no-MOraroT cTpor4Tb AByMepH bre pucyrrKLr, IIpeAcTaBJr.fl rou{rre Tpex-

MepHbIe o6terrrr (nanpulrep, ry6). I4solrerpr4trec6rre pr{cyg-
Kr,I He .EBJr.flroTc.E TpexMepHbrl/rui vtx HeJrbSfl paccMaTpllBaTb Bn_epcneKTr4BxorZ upoerqvv wrh noA pasrr{rrubrMlr yfJraMH.
kluturagua o6remnocrr,r Aocrrrraerc.fl E aToM cryr{ae pacnoJro_
)fteHlreM o6terrog no TpeM r,rsoMeTprrqecKuM oc.aM. Ilpr,r Hy_JIeBoM ylJre noBopora cerrn uraroeofi  rrpr{Bflsr(r{ HanpaBJre-
Hrde uooMerpuqecxr4x ocerl creAyroulee: 80, 90 rz 150 

"OuOy-cos. PacnoJro)fteur4e cerrcu npr{Bffgrclr Morrder onpeAeJlsrbca
o4Hofi zs rpex HooMerpr4rrecxilx nJrocnocreli (Kax.qaa r{B H?rxbaalrpyerca Ha AByx IrB rpex ocefi) :

.  Jlenaa - ocrr, HanpaBJreHHbre norq ynnaMz 90 u LbO
rpaAycoB.

. Bepxnaa - ocu, HarrpaBJreHHbre noA yrJraMr4r B0 rE 1b0
rpaAycoB.

. I lpanaa - ocrr, HanpaBJreHubre rroA yrJraMrd 90 u B0
rpaAycoB.

rlpra pa6ore n windows [epexoA or o4nolz nJroc*ocrr4 K
4pyrol i  ocyulecrBJr,f lercf l  Hafi(arrrreM KJraBuuru <Fb> , !^nsBbITIEPqI,IBAHUA AJIJIUNCOB B HSOMETPI{ITCCKI,IX IIJIOCKOCTSX HC.noJrbsyercrr RoMaHAa EJIJIUilC, onqus- <?Ieoxpyr), oareu
3aAaeTc.f l  qeHTp 9JIJTI{rICa r4 paArry0 oKpy)KHOCTr.r,  KOTOpag
AoJrlr(Ha 6urr ueo6pa)fieHa n {:oprvre 

"rrrrrrrau 
B rzaoMeTpuqec-

Kr{x nJrocftocTsx.
O6zercrnnaa npusn,area, * sau6onee 6rrcrpur? cnoco6 ro.r-

HOJ'O yKasaHHS T.rrnr{ na o6rexre 6es ueo6xo4r4M.CTr{ 3HaHr,r.fl
ee KoopAI{Har'  a TaK}r(e AJIS nocrpoeHr{f l  BcnoMorareJrbHblx
nunuit' Hanpr,rvep, c loMorrlbro o6rerctnor? [pr4B.asKr{ Mo}r(Ho
nocTporzTb oTpesoK OT rIeHTpa oKpylr(Hocrr.I, OT CepeAr4Hbr,ceF-
MeHTa noilurruKvrut or peaarHoro vLn MHfiMono nepecer{eHl,Ig
o6terros. ToqHocrb o6sercrnofi npl,rBggxr4 HaMHoro Bbrrue roq-
Hocru przcoBaHr{.f l  Torrerc ua 6ytvrare. Bn.rrroqr.rtr  o6texruy.to
npI4Bs3Ky Mo)r(Ho rrpu noMou{r4 ArraJroroBoro oKHa uflaparurlr_
pbl npuBffBKu, ur sAKral-xu <.O6texrHa.fl npuBsara>. ,{.na y4o6-
crBa, KHoRKl{ c KoMaHAamn o6gexrHblx npvBSBoK cBe.IIeHbl BnJraBaronlylo naHe,rb <,o6texrna.a nprzB.f isrca> (puc. 11).

' i (ppaHq. option - BoaMo)r{Hocrb er,r6opa. I'rrr:. I l. flnasarculas rraHeJrb <,O6lerctxag rrplrBsana')
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Odzetemuyto npuzeSreV Morrcno saAarb Bo BpeMa ox(rrAa-

rrrrrr AutoCAD, esoAa rot{Kl l .  B srolvl cJlyr{ae yxaaannsrf i  pe-

,rr II M frpLrM€HfleTCA ToJlbrco K cJleAylouleuy nrt6pannouy o6rerc-

lv Kpolte rono, HMeerca BoSMotKHocrb ycraHoBxll  oAHoro

u rrr HecKoJIbKI,Ix pex(I4MoB o65exTnofi npnaasrl4 B KaqecrBe

lr,r(yulux. Taxue pe)KIrMbI ocralorcff  aRTnBHbtMH Ao l ' Ix f lB-

i l r , l  ( )  OTKJI IOqeHI , I f l  ,

Petrcumtc o6zercmnort nPuensreu

liolrurr.trctBo I{3 pexcllMoB Mo}KHo np}IMenflTb roJIbKo K

ru/ l l rMblM Ha gKpaHe o6beKTaM, B ToM r{ I ' IcJIe r t  o6 ' rer t ra l r  na

I I I I )J IOKI ' IPOBAHHbIX CJIOf lX'  TPAHII I IAM I IJIABAIOU{UX BI4AOBbIX

r l \  l ) i tHOB, $unypar"r  I4 CetMeHTaM noJI I4nI ' rHI{ f i  '

I tenrrs [p l4 lBf lablBarbcf l  K o66eKTaM Ha orKJI IoqeHHbIx

I ' ' IO , IX ,  A  TAK) ICE  K  NPO6CJ IAM HA  IUTPHXOBb IX  J IHH I I f fX '  PE -

) t \ l lM O6beKrnof t  upunaoxu <orctyn) Motr{eT MCnOJIbAOBaTb-

'  I I  / \J I f l  SAAAHUN BPEMEHHbIX OUOPHbIX TOqEK AJI f l  OTHOCI{-

r  r . , r  r , r rh lx  cueulenuf t ,
/["rrn eu6opa pe]KI4MoB o6rerctnofi npPIBflsKIt us rcoHTeK-

r"ri l()l 'o MerrK) HylKHO, yAep*ctlBa.s KJIaBI'IUy <shift> ' sa-
rrrrr 'r 'r, KHOrrKy BBOAa yctpoficrea yHasaHl{ff (nparaa KHoIIKa
rrrr,rrrrr,r). f locre otoro srr6upaercg Heo6xoAl4Mblfi pexcrau.

l,)t:;ru rpe6yerc,E HecKoJrEKo paa rroApsA rrpollsBecrl{' npu-
r i l : i lcy onpeAeJIeHHOrO TH[a,  Mo]*cHo BaAaTb oAI{H HII ' , I  He"

'  r , , ) , i l ' r (o reKylr l t , Ix  perf i I {MoB o6gercrgof i  npI4B,f l8KrI '  ucnoJlb-

r\'il rilronxy B CTpOKe pe)IdI,rMoB. Tenyqne pe)fiI4Mbl OCTarlTCS

r .n,ro Ao rex [op,  r rona xe 6ygyt  orKJI IoqeHbI.

I  l l t )cMeHHaf, ToqKa crlexeHhR;
, '  Ot( ryn;
I  l l l ruonrxa  K KoHqy;
/,  l lpHsslKa K cepeAllHe;
' .  l l pHBR3Ka K nepeceqeHl lK) ;
( '  l l pHBRlKa K MHl lMoMy nepec. ;
/  l l l )unn3Ka K npoAor lxeHxK) ;
I t  l l l lHr rn3Ka K qeHTpy;
u l lgrnnnrxa K KBaApaHry;

10 flprenrxa tt KacarertbHol,l;
1 1 llpnanrxa K nepneHAlll{ynfi pHocrh;
12 Toqeqnute $nnrrPut no X;
13 fipnanrxa K napartrtenbHocr]l;
14 fipranrxa K TottKe BcraBK[;
15 fiprenrxa K y3ny;
16 flpnenrxa x 6nrxafiueuY;
17 6er npltBR3Kl,l;
18 fiapamerpu o6beKrHofi np]lBf,3Kx.
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flpra nocrpoeuwpt luttuit u [epeMelrlenura o6terroB r4Me-
ercff BoBMo)t(HocrE c [oMolr lbro pe]rdr{Ma <Opro> BaAarb pe_
)+cuM ABI{E{eHrdff Kypcopa roJIbKO no ropr4SoHrannuofi  wnu
Beprr4rcaJrbHoilr ocu (pacnonorxearae ocefi BaBucr,rr or rexyrqe_
fo yrna noBopora cerrcr{ Iuaronofi npuans:r-vr rr or ylJla [oBo_
pora  [ ICK) .

Pexrau <Opro> npo.RBJrf ier ce6s n KoMarrAax, rpebyrorqnx
vKaSaHLrs rropofi  TO.IKr,I .  Kpoue npoBeAeHrl.a ropr,ISoHTaJrb_
Hbrx 14 Beprr4xaJrburrx luuuri, 4anHr,trl pelrcl4M [orIeSeH [pI{
pr4coBaHul{ [apaJrJleJlbHrrx ra no4o6grrx o6.rercron.

Orpanr,rvr ln 1eitcrnua roJrbrco oproroHanbHbrMr4 HanpaB_
JreuuaMyr, MolnHo BHaqureJrbHo ycrcopraTb pr{coBaHue. Hanpu-
Mep, BKJrrolrnB nepeA plrcoBaHrreM per+c?rM <,Opro>, MoncHo
nerxo rrpoBecrrr HecxoJrbKo [epneHArrKyJr,f ipHbrx ttuuufi , .  B
ETOM CIYqAE AJII{HY OTPESRA MO)ICHO SAAATb IIUCJIOBbIM SHAIIE-
HneM B rcouan4norZ crpoxe, [peABapr{Terrr,Ho norca3aB (Mbrru-
rcoi i> HanpaBJreur4e qepqeuns. Taxl lu o6pa3oM, Molr(Ho [ocr_
por.rTb HecKoJIbKO [ocJreAoBaTeJrbHbrx oTpeSKOB. f lepnen4u_
KynapHocTr, B oTOM CJryr{ae ooecneqr4BaeTc.f l  oplreHraqraetT
nunuit roJrbKo no ropr4aoHTarrbHofi r{ Beprr4xaJrurofr oc.anr.

Puc. 12. flocrpoexue orcpyrrcxocrr{
C ilCIIOJIb3OBAHI{EM TOIIEqIIbIX

QN;rrrpon

Pex<rav <Opro> r.rruo-
pr{pyeTcfl nprr BBOAe rco_
opArrHar  e  rcovan4nof t
cTpoKe,  Ha [epc [eKTr4B-
H6rX Br4Aax f i  i lpvt uc-
[oJrbgoBaHr{u o6rer<rnofi
I Ipr{Ba3Kr.r.

C nououlrxt KoopAlr-
HarHbIx @re.ntrpon lront_
I IO SaAaBaTb SHar IeHrz . f f
Kax{gof i  r , rs  KoopArrHar
oTAeJ'rbHo, BpeMeHHO rtr-
Hopr4pys Apyrue, B coqe_
TaHr{rr c o6textnofi npr,r_
Bf l3KOf i  KOOpA14HaTHbre

Qlanrrprr MolicHo rrrcrroJrb-
SOBATb  AJ Ig  Bb ITEJ IEH I4 f f
aHa.IeHr,rfi orAeJrl,Hbrx Ko-
opArrHaT r{3 PrMeIOUdr{xcg
Ha  p? rcyHKe  o6 tex ros . -

3a4anze  KoopAr4Har -
noro Qrranrrpa orpaHr,rr{r4-
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r,r"r' creAylorqut? eno4 rtoopAl{Har roJIbKo oAHofi I'IJIu AByMg

l, l l ( ) l ) / (ur taTaMr, I ,  HanpHMep'  ToJIbKO X, UIU TOJIbKO Y, Znra X

rr  \ ' .  f lna rpexMepnblx tuo4elef i  MoxcHo npHMeHflTb vr  $u; ln-

l l l f  , r  r ro Z.  I Iocte BBoAa Snat{enna ognoft  KoopAI4HarbI  B Ko-

tr r r ru/ \uof i  crpoKe l losBJlsercf f  noAcKagKa'  f lpeAJlaraloulaa BBe-

'  I  r l  ocTaJIbHbIg.

l ' l t : . lu  Heo6xoAl{Mo noMecr l {Tb orcpyxcnocrb B cepeAl4He nps-

, ' r , ,y |oJrbHoI;  [J IoIr IaAKrz (prac.  12) '  To MorKHo I ' IcnoJIbSoBaTb

r ' { ' ( ) lu( f iHarHble q)nrbrpbl  r ro X rr  npI ' IBsBKy K cepeAl{He rrro-

l , r . r  i loMecTI{Tb qeHTp oKpy}I(HOCTL B Hy)rcHoe MecTo:

l .  I { s  naHeau  < ,Yep ' r esne ,>  Bb l6pa rb  n I lKTo rpaMMy  <OK-

f r y , l ( l l O C T f r D  O

: l  V4epxcunas KHonKy <Shi f t r  Bbl6parb I43 KonrexcrHo-

r ,  y( ' * , ro <,To.requue ( l l rnr , tpu,> + .X.

: t ' r  /2T /K, I {P/<IdeurP>:  .x
;1. IIoABecrI4 Kypcop K Torrxe 1, rrclrourltcs o66eKTHas

l l , l l l r r 3Ka  K  cepeAL IHe  -  SHaqoK  D ,  Haxca t r  J I eBy IO  RHOr rKy

"Nrf . f  I l r l { r4D, [oBTOprrTb Bce c TotrKof i  2,  noanuTcg peSI{HOBag

r r r r ,  l r aKpen reHHaa  B  ToqKe  O  ' I  s  KoManAHo I?  c rpoKe  no -

i l r r i l  t ( :Jr  3arrpoc pa.quyca oKpylKHocTu.

, / ( r rarrnetp/<PaAr,ryc>:  3a4atr  paAl4vc orBepcrrrs.

l l  J tonorHeHI, Ie K HcnoJrb.SoBagl4ro KoopAI lHarHbIx q) I4Jlbr-

1, , , i l  Mo) i {HO r lp l {MeHffTb cpe,qcrBo <orcnelxranaHrle> AJIS Ha-

|  ' r i l , / \ ro|o yKa3aHr. I f f  TOTIeK'  CBf lSaHHbIX C ApyrIrMI4 TOr{KaMr' , I

l ,  r  i  \ '  l r f  ( i l .  Aannoe cpeAcrBo no3Bot lger AI4HaMIlqecKr l  vcrroJlb '

' , ' r , ; r ' r  r ,  o6a xoop4l lHarHl , Ix  c l ru.n l rpa (X n Y) n xovr6uuaqun'

5. PASAEJTEHI{E TTEPTEH{A IIO CJIOflM

( ' ' rorr  roAo6HbI [poSpar{HbIM JIr ' {craM KaJrI 'KI ' I  Jre}rcauI I4M

rr ' \  |  r i r  Apyre.  Ha pasnravHblx crof fx fpynf l r rpylorcg paStI I { r { -

r ' I r '  ' t  l l l t b l  r { e p T e ) I c a .

l l r r  r r t - 'Jruol l  J I I4cre AaHo rpaq)ul lecroe I43o6pa)KeHI4e Aera-

rr  I : r  ryr 'opoM -  ee paSMepbl ,  Ha TpeTbeM - luTpl ' txoBKa I . r

|  , r  l , l ' r r r r  nalox(nrb oAr lH cJIof i  Ha gpyrof i ,  ro ueprerx 6y4er

r , ! , ,  i l l l r ) r r : t 8 ( ,AeH  C  pa3MepaMH I4  IXTp14XOBKOf t .  EC IU  y6paTb

r  , , r  , , i r  r r n f i o  c ro f i ,  To  I {So6paxeHrae  6y4e r  Boc r l po I4SBeAeHo

{ , r  r  r i l  r , r  ( ) oagau re  o6T 'eKToB  Bb lnoJ lHge rcg  B  TeKyu IeM cJ l oe '

l l ( ' (  r ' t ) o ( ' r r r { b l e  o6bexTb I  Bce fAa  pagMe l r l a l o r cg  Ha  onpeAe-

. , r ,N r  , , r oc .  I 4M  Mo lKe r  6 l r t r  xax  cao f i  no  yMoJ IqaH I4 ro '  TaK

lr  ,  , l i r l r ,  ( ) r l )o i (enegHbt i l ,  v  uMeHoBaHHbIf i  cal rurvr  cry4enrorvr '  C
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uMn cnon - r{MJr cJroff Mo)rceT coAeprlcaTb AO 31 CI4MBO_
Jra, BrcJrroqaa 6yrcntr,  qraspu ,{ cneqrraJrbHbre clrMBo-
J Ib I :

BuOumoctnt (On) - cJror,r Moryr 6rrrr nlr4nrrrrura BH.n.
(ON) unu Orrc.n. (OFF). tr{ao6panrarorcs Ha erpaHe r,r
BbrqepqrrBarorc.fi Ha 6yrvrare roJIrKo re [pI.{MLrrnBbI, Ko_
Topbre uplrHaAJrexcaT Br4Ar,rMOMy cJrorc, oAHaKO pncyH_
KLI B HeBI{AI,IMbIX CJIO.gx gBJI.firOTCff qaCTbrO rlepTe)Ka I4
yrracTByroT B peleHepaqur4;

Sanopotcennvcfi / pastwopotfteu,nncti ua Bcex Br{IoBbrx
ercpaHax (BD) (Freeze in al l  Vp) _ saMopalKr{BaHue
03IIaqaeT OTKJIIOT{eHI,Ie BLIAI,IMOCTII CnOff :

B no,tcupo e arurrbLri / paa6 norcu po e anu,otrt - upraMr,rrr,rBbr
a 6.uoxupoaaHHoM cJroe ocrarcTcff BI4AIIMrrMIa, r lo ux
HeJrbaff peAaKTupoBarr. E;rorcuporaHnuri cJrofi Moxcno
cAeJraTb TeKyrrIHM, Ha HeM MOXTHO pr4coBaTb, rr3Me_

I(alrcAbrM cJIoeM cBJIBaHbI cBolr IIBer u rutr nuHvru. Hanpu-
Mep, Morr(Ho cosAarb or4earnrrfi cJrori Arfl pasMerqenufi oc€:
Br,tx nuuuft u HaBHaqHTb eMy rony6ofi rlBer H Turr Jrvrlvrv!
ocEBAfl (uau 4pyrafl .  Jrvr*vrf i ,  nrr6pannaa ns 6a6ruoreKn,
Tr,r[oB nuuuit), Bnocne4crnvrv, ecnkr norpe6yerca [ocrpor{Tb
oceByIO JII4HI,IIO, HyxcHo nepeKnloqvrbc.E Ha erot cnofi r,r na-
qarb pucoBanr.re. Tarrav o6paaolr, [epeA KarfiAbrM nocrpoe-
Hr'reM OCeBbrx -nranr,rfi ne rpe6yercs BHOB' ycraHaBJr?rBarb rlBer
vt rvtr Jrurr4vr, Kporvre roro, npu neo6xo4uuocru He BbrBo-
AI4Tb oceBbre ilvrlJuw Ha oKpaH :|/lrru Ha [JIOTTep BuAIIMOCTb
cJroff MolKHo orKJlloqurr. Boauoxnocrb vcrroJrbgoBaHr{ff cJIo_
eB ._ oAHo r.rs raasHefiruux nper{MyrrlecrB BbrnoJrHeHr{fl qep-
texreri c r{c[oJrbooBaHr,reM rrepcoHaJrbnoro RoMrrbrorepa (IIK)
nepeA KapaHAarrroM u byuaroft.

B pa6ore B npocrpaHcree Jlucra fiJrrr c nJraBarorrl'Mrrr Br{-
AoBhrMH orpaHaMr{ (nBD) (uogpo6nee o upocrpaHcrne Jlacra
B pasAeJre <Tnepgore.nbHoe MoAenaponanr.re,r) MolrcHo ycra_
HOBI,ITE BHAHMOCTb CJIOff I{HAHBIIAYAJIbHO AJIff KA)ICAOTO B'IAO-
Boro eKpana. , { la Bcex cJroeB cnpaBeAJII , rBbr oAHI{  I4 Te xce
ycTaHOBKH JI I , IMI4TOB pr{cyHKa, CrrcTeMbr rcoopAlrHaT n rcoa$-
Qlrqraenra aKpaHuoro yBeJrr{qenva.  Ecau Kaxas-nu6o coeo_
KynEOCTb CJIOeB I{CnOJrbByeTC.E qaCTO, TO OTrr CJrOr{, I{BeTa Lr
Tr,rnlr JrrrHHfi perorvengyercff saAarr s ua6roHe.

Ceof icrea cJroeB:

rl.rcru 3. Komntnrepxoe xoxcrPyrpoeaxhe 331 .
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HI{Tb rlBeT v r]r.n IIHH',rvI, SaMopax(I',IBaTb u [pllMeHflTb

K HapI4COBaHHbrM rra HeM npI{MtrTI4BaM KOMaHAbI Cnpa-

BoK I{ o66eKTHYIo rrPIIBaBr{Y;

' Ileem - o[peAeJlser r\Ber npI4MI4Tr4Ba 3aAaHHoro cJlos;

' Hmn nTuna nur+uu - Turr rLr:avIv!' KoropblM 6y4yr pt't-

c o B a T b c f l B c e o T p e S K I 4 r K p } I u , A y r I 4 1 4 A B y M e p H b I e n o -

IrA JrVllg-*tvr' n pI{ ITaAJIeECaUII4 e c JIOIO

. Mactuma| muna t lu, l 'uu -  no yMorqaHl ' r rc Macrurao

ruua nuwttit panen 1 A paoMepbl coBnaAalor c pagMepa-

MI{ ,  npr lBeAeHHbIMr. I  s  6u6rnoteKe runoB nnnuf i '  Mac-

urra6 6rlsaer r;ro6aalnufi  u co6crnennufi '  lno6ant-

notrt  mactumo6 pacnpocrpauflercs Ita Bce o6lextu uep-

Te)rta, co,cmaeHHbt'& nasxa'{aercs Ka}KAoMy o6'beKTy

Ll:H AUBV Ay a0rbH o. LI3MeH I4Tb TeKyuII4e sHarreH It g Maclu-

Ta6a rrrorxno Epu noMoIrU{ orcxa <'Macrep r l4noB JII4-

ur.rf i> (prac. 13), xnourofi  <f loxasarb AeranI{t '

l-l-et"l so*" I
f.rgu"n I Q*ptoraeo I

yL6vq!

rBlocl
I ]NTINI. ]OUS

14cmnbsMb 4!Hus lwpewl anF Macffi&a

frc6dffifiM.curd: liffi

TcKyqHtb*s6: Fffi-

rorunna raoauoa lso [i5'fr1

- cfft[.res

oK I or*no I c"p*^o I

l  lprr r:cls4axrl l4 HoBoro pI{cyHKa aBToMartrr lecrcrr coaAaercg

,r, , i i  c t ' t tueseM 0, I4 Trttr  i l l r \vrvr CONTINUOUS (Heupepus-

rirrrr) O:roi i  0 He Mori(er 6utl  y4alerg vrrvt uepeI4MeHoBaH'
' l ' rrrr -r l t trult  f i  rrBer MoxtHo ycralraBrl ' IBarb KaK coBnaAalo-

rrtNr (() orroeM BYLAYER (nO CJIOIO), tax 14 orJII4trHbIM or

llf ril f lrrHr,rii "turr Jr:,1.1Lttt Heo6xoAI{MO SaAaTb B COOTBeTCTBI4I',I

,  l ' (  ) (  I ' l '  2 . 3 0 3 - 6 8 .

I'uc. 13. AraaJrorosoe oKHo <<Macrep rr{rroB ruxufi'>
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,{na ynpan.nenrus cnoftcrBaMr{ o6ceKToB lrcnoJrbayKrr EJra_
Baroqyrc [aHeJrb <CsoficrBa o6tercra> (pnc. 14).

1. Cgenaru cnofr o6berra rexyulnM;
2. Cnoni
3.  Cntcox cnoeB;
4. Cnucox qgera;

5. Cnucox runoB nululti
6. Cnucor Beca rfiHJ{ti;
7. Crunu neqarfi.

Prc. 14. flarre.lrr <.CaoficrBa o6rema,r

C.noeu, rIBeroM, TI4rroM truuuilr, ro;rrqunofi nlrr:r;wft Molrcno
TaK)Ke ynpaBJr.trTb trcnoJrbsyfl qeTbrpe Bepxrrr4x nyr{KTa rra/{a_
rculero rvrenro <@oprvrar> (Format).

Vnpaeneruue Vcmarrozrcauu caoitcrnl cJLoe6:

1. Ifa rvreuro <@oplrarr nrr6parr <Crofi> firrr4 vrs [arreJrpr

<CeorzcrBa o6rexrosa nrr6parr KHorrrcy oCaora> $i.

2. B culrcrce rrMerolrluxcfl cJroeB Ar{aJrofoBoro oKrta <(fla_
paMerpbr cJroeB r4 T?rrroB luttufrt nrr6patr neo6xo4uurrfr. ctofi.
u Halrcarb KHonKy <Tercyrqr,rf i r .

3 .  Haxar r  KHor rKy  (OK>.

.(aa ycrauonxr,r cgoficrB cJroeB BHatraJre ocytr{ecrBJraercg
arr6op rpe6yeurrx cJroeB r{g uons cnr.tcKa. .{.na ycraHosrcr4
IIBeTa rr Tufla ilLr'lurH r,rcnonbsyeTcff cooTBeTcTBeHHO ALraJrO_
roBlre orna urr6opa r{BeroB u nrr6opa rvrfia ruHvru (puc. 1b).

flpu. coa4anui,r Hosux cJroeB coaAarorcfi cJror{ c r{MeHeM
Cnofi l ,  Cnoit2.. . ,  6enrrm rIBeroM 11 Tr,r[oM rrunvru <.Heupe_
prrnnrrfi>, roroprrfi Mo)rtxo I,IBMeHnrb, rr{enrcHyB MbIrubK) Ha
coorBercrByrouleM cnoficrse. Moxcro cosAarb cpasy rrecrconb_
KO CJIOeB nyTeM BBOAa r,rMeH cJroeB r{epe3 3a[fiTyIO B Crrr4eKe
cJIoeB, ,{na onpe4eJleHtrff cgoficrs cJroeB Mo)rcHo noJrbaoBarb_
cfi TaKxce coorBercrBeHHo flepeKJlrorraretreM e o6racrra (flo_
KASATb ]IETAJII{ D .

l- npmexru x eren! ffiPgw@

3 3 3

Hffi

gH

CTrrb seFexa

|ffi*-

lBtcolor :l

l -  odalr  v I
t, _____--__

l---. coNTlNuous :l

l- 9onnqmqrmrec

I- Sarpurooncnposu

l- Heleqaau

l- larcpoeno ao aex ce"*,*

I- larcposmo e a"rrehff ce*M

I- .3arcF:ro o no*tx c**mx

l locrre o[pe,qeJreHrr f f  Heo6xoAI{M} ' Ix  cJIoeB'  qBeroB t4 Tlr -

Ir()r| Jrulrr{a ux MoxcHo HaSHarrarb o6'beKTaM Ha qepre)r(e' rIpI{

r r ' { )M HMeeTcs BOSMO}I{HoCTb rpynnupoBaTb paSJIt r r {HbIe KOM-

i l { r t r ( - ,HTbr r repre)rca uyreM pacupeAeJleHl{g o66eKTOB I Io CJIO-

rrru.  f lo l t ,SoBareJrb Mor*cer yrrpaBJl f lTb raKuMI4 cBoftcrBaML'

f ,r()rr, KaIc ero Br4Ar{MOCTb' r{BeT kl Tufl JIvlHlItl, a TaK}ICe Bo3-

Nlr))rcriocrb peAaKTr4poBaTb pacnoJlo?(errHbre Ha AaHHOM CJIOe

,, t ) ' r ,oKTbr.  Moxuro [epeMerl larb o66eKTbI c oAHoro cJIof l  Ha

;rDyloft r,r l43Merlgrb I{MeHa cJroeB'

l(oarn'rectno cJIoeB B rrepret*(e' TaKxce RaK I{ tlr'lcJlo oo'bex-

l r r  ua cJloe.  Mo)rcer 6bITb Qaxt l ruecxrE HeorpaHl l r {eHHbrM'

Nlolcuo nprrcBarlBarb rtMena cJIoffM Iz SaAaBarb rlo6bre KoM-

r i l i l r : i l IHI4 cJIOeB AJIS BBIBOAa Ha eKpaH'

l I  o i lpeAerenur l  6norcoB Moryr  yr{acrBoBarb o6'beKTbl  c

IrrI:r.'f IlrrHblMll qBeraMl4 tt TyllflaMrvI lluuuit, pac[oJlo]r(eHHbre Ha

l f f r ; f . ,nrr tHLIX cJrof ix '  I4uQoprvraqraf l  o qBere'  Tnne l lu l : lT l4 vI

|  , r ( ) r .  { ) f ) ,beKTa Morr(eT 6rr t r  coxpaHeHa AJI f f  KaXCAOTO O6gex-

rir, rx{),1\Jrrl1ero B 6JroK. B taxolr cJlyr{ae npl4 Ka)rcAofi ecran-

11 r' t),r()r(il B rreprerrc xaxc4rrfi nxo4aullrft B Hero o6sert 6yget

Puc. 15. flu*nororoe orcxo <'Hactpofixa csoiicrs croeB')
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pedarcmupoaaH,ue 
c6ortcftL6 f.tr

Pe4arcrraporarb Moxruo .nro6rre csoficrsa o6texroe npraI IoMOUIU KHOnK14 < .Csof tcTBa> r {3  naHeJI r {  ncr " " .q "pr "u"o .
B^rr6pan ee MolKHo pacxpbrrb ArraJroroBoe oKHo <(CBoficrBa,
(Propert ies) (puc. 16). Eclr-r ner a"r6par+r"r* o6tercron, ro apacKpbrBarouleMcff Cm,rcKe B BepxHeft qacrH OKHa Ha[ucaHoHe r r r6pano (No se lec t ion)  n  

'oKHo 
, ro*u" " r " " " ,  re ryu lueycrarroBrcr4. Ecrra s cso6ognori qacrr4 rpaQrzvecrco"o 

""piruorMerr{Tb o6%eKT (ntr6parr ero), To 
"og"p*"ro" 

onHa <Csor?_crBaD r{BMeHr4Tcs ra 6y4er norcasbtBarb cBoficTBa 
""rOp""rro"oo6rerta, a B pacnpbrBalouleMcfl cntlcxe no,rlBI{Tcg ero r,rMff.Orrcprrroe AI,raJIoroBoe orcno <,Ceoftcrga> He npengrcrByer

BBoAy Apyrux KoMaHn.

El O6qee
l-{eer
Cnofi
,Tnn ntrnmn

, f Eylayer
r 0

;----- 
--; 

.Bylayer
I

----- Eyldyer
0

ByColor

lvlacura6 THna JtHHHg
Bec nHHHH

ionu.urtrt

Crlrnu veptexa
Ta6n11ua crrneri veprexd 

'None

Ta6nnua qeprexd nFHEfiiaH Layoutl
Trn ra6nnuur HeaocrynHo

'207.92

123.23
0
3 1 6 , 1
490.78

E 8xa
rLleHrF X
l-leHrp Y
rl-lenrp Z
;Burcora

Puc. 16. ,{lraloroaoe onrro <.Croficrsa,)

tlacrs 3. Koununrepxoe KoHcrPyllpoBaHlle 3 3 5

6. PEAAKTIIPOBAHLIE

B AutoCAD cyu{ecrBylor ABa noAxoAa K peAaKTI' IpoBa-

i l trK): MO)I{HO BHaqane BbISBarb KoMaHAy' a SareM Bbr6paTb

l)0/laKTlrpyeMble oobeKTbl, JII'I6O BHarraJIe nrr6patr o6'beKTbI,

r :|aTeM npOI/tgBOALITb I'IX peAaKTI4pOBaHI{e'

IIpu nrreoue oAEofi rrs KoMaHA peAarcTl4poBaxr'Is AutoCAD

ill)oAJraraer nrr6patr oo'beKTbl; rIpI4 9TOM [IepeKpecTbe Kypco-

l) ir  3aMeHfiercs Ha f ipuqen Bbl6opa. MoncHo Bbl6parb nocJle-

Irrrrr i i  cosAaHHblf i  o6'bext, rexyulr-rf i  na6op nu6opa' a ran)r(e

r,r 'c o6reKTbI pI4CyHKa' ] IMeercs BosMO]KHOCTb AO6aBJIffTb
o{-r'r,ercTbl B Ha6op Bbl6opa u yAaJlarb r{x orryAa.

Knounu KqMaHA o6qero peAaKTI4poBaHHfl o6beKToB pac-

r()no*ceHbl B naHerln < l lsuenenrae> (Modify) (puc' 17)'

+.- /  u-4-

L
I - YAall'|rb;
;) - KonupoBarb o6beKT;
| - Orpaxerue;
/t - oTcryn;

" 
- Maccl, lB;

6  -  nepeMeqeHHe;
/ - noBopor;
I t  -  Macura6;

9 - Pacrnryru;
10 - VAnuxrrr;
11 - 06peraru;
12 - flpoAonxure;
13 -  Parpt tg;
14 - Oacxa;
15 - Cxpyrnexue;
16 -  Brpure.

Ptrrc. 17. flrasarcqag naHeJrr <'llSMexexue'>

()foercmat Moltcvo ewdupama, SaKJIIor{ag vlx B pawrcu abl-

r,oyra. Panrofi  eur6opa HagbrBaercg npaMoynoJIbHI4K' aaAaBa-

, prr,rii g rpa$r.rvecroi.t o6tacru yrcaSaHl'reM AByx rrporlaBono-

rrr))t11,rx yuloB B orBeT Ha 3anpoc: Brr6epute oolerctg. Ecnn

' r,1roi i  yKaBaHHbIft  yroJl HaxoAI4Tcs rrpaBee nepBoro (Bbr6-

I 'r i l i l1() l 'o paMKOfi),  B Ha6op [onaAaroT TOJIbRO O6beKTbI, nor-

i l , ,r ' r ' t , to pacloJlolr(eHHble B npeAeJrax Bbl6opa. Ecln nropoft

1r,, , :rrnrrr,rf i  ynoJl Haxo,ql, ITcf l  neBee nepBoro (rsI6op ceryu{efi

l , ,rrnrrcoi i) ,  B Ha6op noflaAalor o6beKTbI, f ioJluocrblo pacrroJlo-

rr{r. i l i l l , ro B lpeAenax o6nactu arr6opa, a TaK]f ie [epeceKalo-
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u{ue paMKy. O6texrsr, nex{aque n o6tacru cJroxcHofr Oop-MbI, Mo)rcHo nrr6parr, BaKJrIoqr{B Hx B JwHoeoAzonbHArc paM-rcA abl6opa. Tarcas paMKa o[peAeJrflercfl [ocJreAoBareJrbHbrM
SaAaHI4eM onpeAeJlffrolqux ee TOrreK.

[fopalorc 1eilcmauii npu y1anenuu:

1.  Brr6parr  nvrcrorpaMMy <y.qar l r rb>,
2 ' Brr6parr o6rercrrr Arra yAarreH ufi n 'awarr ENTER.

IIopadorc deilcmeuit npu rconupolaHuu:

J- Brr6patr, [r,rKTorpaMMy <Konrrponarr o6,rercr>.
2. Brr6parr KouupyeMbre o6rexrri r{ Ha}rcarb ENTER.
3. Vraaatr 6aaonyrc Torrrcy.
4. Vxaaarr roqKy nepeMerrleHr{ff.

Ifopa1orc 1eilcmeuil. npu cos\anuu 3eprcunbHozo omo\pailte_uua o6zercma:

Ilopadorc 1eitcmautt npu cos\aruuu nodo,noeo o,_oercma:

1, Brr6parr rrnKrorpaMMy <.Orcryn>.
2. Sa4ars anaqeHne cMeqeHr,rs yKasaHHeM AByx rorreK r,ralr

BBOAOM C KJraBUaTypbr.
3. Brr6parr HcxoAubre o6sercrrr.
4. Vrcaaars cropoHy cMerueHrlfl.
5 .  Brr6patr  c ; re4yrorqur l  o6rercr ,  Haxcarb ENTER 4naSaBepIUeHIirg KOMaH.[br.

Ilopalorc leitcmauit npu nepeileur,eHuu o6zercma:

1. Brr6parr [r ,rKTofpaMMy <IeperuerqenueD.
2. Brr6parr repeMeu{aeMufi o6sercr:
3. Vrcaaan 6aooryrc Torrrcy nepeMeulenva.
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4. Vxasatr BTopyrc TorrKy nepeMeu{enl ' I f i '

t l  r tpni lorc \eLcmautt npu nolopome o6aercma:

l.  Brr6patr, r l ' rxrorpaMMy <flonopot>'

2. Bu6pa'ru f loBopaqlrBaelrrrf i  o6sercr '

l l  .  Vraaarr 6aeonyrc TorrKy BpaxIeHI4a'

4. YrcaaaT l yroJl roBopora' Haxcarr ENTER'

I I  o1ni lorc Iei icmauit npu pacnlwueaHuu o6-oercrna:

I  .  Bsr6pat l  nuKTorpaMMy <Pac ' rany t r> '

2. Brr6patl  pu"" '""u"*uf i  o6T erct cexyqeft partxoft '

i l  .  Vrcaaa'rr 6asonYrc Tor{KY'

' l  .  Vxaaatr ror{f ty f lepeMeuleHI4g'

I  I  r tr tai lorc \ei-tcmauiL npu y1nurueruuu o6zercma:

|.  Brr6patl  nI ' IKrorpaMMy <V4nunrarl>'

2. Brr6Parl rPaHHr{HYIo KPoMKY'

il . Bm6patr, yAJIIrHseMbIe o6serctu 14 Hax(arb

l l , t1tsrhorc i lei tcmauu npu o1pesrce 0o npo7onttaetvtou t{poi lrcu:

I Br,I6parl nI '{KTorpaMMy <O6peaarl> '

i l  .  Blr6patr pexcyqyrc KpoMKy I ' I  Ba)r(arb ENTER'

it  Bn6patt o6peoaerrrrf t  o6sexr: c o6peaaeuoli  croponu lr

r i r ) r ( i l t ' b  E N T E R '

l lr t lutt)orc \eiLcmeutt npu pa36ueHuu o1aercma Ha vacnru:

I I lsr6parr [r ' IKTorpaMMV <'PaSplrn'r '

l l  l lsI6parr pae6raeaeulrf t  o6tercr '

l l l o  y l ro lvaHHlo  ro r {Ka '  yKaBaHl l f l  o6Tercra  cquraercg  nep-

' i  ' r t  | . , r  r t l f i  PasPura) .
: l  .  yl(a3arr, BTopyP Torrrcy paSpblBa' Ha4o nouHLITb' r{To

,. ,^rrr() ' r 'og .{acrr o6'bercra' SaAaHHafl uporrtB ' Iacoeofi  crpen-

I  u  r ' r '  r ro l )Bof t  to t { r l4 .

t l ' r t t t tr)ort '  r)ei icmautt npu coe|utteuuu Qtacrcoi l  }ayx Hen&pan-

t t  I t ' t t t ' t  - \ '  OmPe3rcO6 :

I  l l r , r ( r l l a t r  [ r ' IKToPpaMMy  <@acKa t '

ENTER.
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2. VcraHonr{Tb AJrlrnbr Sacorc.,r. ttalxarb ENTER Anfl roBropuoro
OACKA.

]IHXEHEPHAfl

B6raoBa KOMaIIAbI

@acrofi o6sercrrr o6peearor_
[OMoII{brO onquu <,O6penCsr

o6peearorca. 06_
<O6pexr> (Trim).

u tla nqa3udb dqnu Bo
. 

?.HE|ffiBl@dd

|:-**"" I lmouo I

l'uc. 18. Aua.norosoe orrro <Merregncep cru;refr pa3MepoB')

rlro$s qFetrH 
I T"*o I Pu"noro*"nru I o"no"no," a*uu"' I A*t"pt-'un'e m'uuo' I

&cn-or*q* |

eqao l

lEuemu.. I

lepmnpqemu.. I

Qpearo... IIfopadorc 1eilcmouit npu aadanuu paAuAca canpuflceHue:

5. Brr6parr conparaeMbre o66ercrbr.
flo yuo.nuaHr4ro conpsraeMEre o6,beKTbr

pe3Ky MOTKHO OTMeHrrTb c noMou{brc ofi:(inyr

floc.negnaa KHorrrca naueJrr, <pe4arcrzpoBarrzeD eooTBer-
crByer KoMalrAe <pac.ureHr4rr> (Explode) t_ . ne.rprr"""_
IOT AJrfi pacqleHeHr,rfi Ha [pocTr,re oobelcTEr ilonurnvrilVrvr, BXO'IC-AeHIzfr 6aoxou, pasMepbr z Apyrue cJrorcrrbre oobeKTbr.

llnilu pffiPoE

llL4

lonUffiaJr|ru

I irnHocHbE

llrer

I tr,nqc I orp#cretbBgDo
i trf l luE:

I'ocs(ffie Hexag

I'rrrcpHbrw MffiMH

lhaMb: f Bu|ffil

f l eyeml I

FffiJ

7. HAHECEHLIE PASMEPOB

Ilso6paxcenv e paoMepoB coAep)nr4T cJreAyroulue cocraB-Hbre 9JIeMeHT6I: paSMepHyIO JIr{HHIO, 
""r*o"ryro 

Jrr4HDrro, paa_MepHbIIi Ter{cr' .qonyc*rl, [pe/qeJrbr, BbrIrocKI{, Map*epbr qe'_rpa r4 oceBbre rrr{rruu, a3o6pa}fieH}re pasMepa. g""-"up;;"ip;,
AonncHbr 6rrrr aa4anbr B coorBercrBna c IOCT 2.802_6g.

.(na ycraHoBJr_enr{fl Heo6xoAzMrrx [apaMerpoB saAarorpasMepHbrr? crrrurb. trfs na4arorqero MeEro <pasueplr> (Dimen_sion) nrr6parr <,e1sy15>- (Style). i l ; ; ;rru"rc.rr AuaJroroBoeoKHo <(MeHeA*cep crrrrreft nlsrvrepoa> ii"". ,rl.Ec.nz nrr6parb KHonKy *urIur"""r"o-,--To orxpoercs rroBoeAzaJronoBoe orno <ZsMeHr4TB reryullrf,r crrrJrbD (plrc. 19).

I r'nwsHa iHUH

lr ereucr I

l- ByBlock J
- F-t

l:Lr 19n 6ffiHs ^qHB!.

ttr, ren n odbe(ra: lE--j

,-rrrorft [- lwrc] l- J]xrc2

t oK I o'rere | enpaena I

'1.!: 
lE 3"*P"'"nnuo oP"nou :l

2'z: I El 3xProenxaa crPema :l

Surxocra lEl3arP.ueHHdf,fiFenKa :)

laemep mPenru: T-j

r0cT

t'rr<:. 19. fi,ualoronoe otcxo <'Ilatuerrurb renyu{ufi cru'ltb'>
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Bu6zpaa aarcJra/qxrl: Jrunvru ?r crpeJrrcI4, Texcr, pacfioro-,'(e'ue, ocrroBHbre eA*Hr{rrbr, arr"r"p"ar";J;;;#ff :"il:rrycxr4 MolnHo ycrauoBrrrb paauepnrrfi crr4nb coorBercrByro.
*"*^ 

:-"_.Uj"pcrBeHHoMy craHAapry ECKA.

:"iJ #::::T::^,,.:1"_ ;; ;o;;;Tu*,,o""",* 
",pv e.

liT;l"li""T::-*"X*9H3T16una"*-4";;;;;6;;;T;:
; T:: :'::::: ::"1." j' g"* t s tvr 9 ;;;;;;#fi:ii"' i"#l"l:
ff """.1,,*:f 3A11:.9::I-y":_o6pu'"'"-,""*u";;"";;",i;urpraQlta AJIg [pocra"o"*" or"-"^^r--L 

14 Bbtuop

sro6rr . ,  -1o"T" 
pasMepoB' Hyxao rur6patr Txt ,

:::::: "-::::1 ::: : n"o .'po'"o"";;;;;; ;'ff;;;;;JcJryr{ae BMecro nzx 6y4yr craBurbcff 3nar
ArIn BBeAeHr,ra orr4x sEasKoB B re*cr: -ri " ' :;; i ,, ' . ].,r-l
% % d .  ( p u c . 2 0 ) .

f.t X. :ii I ':.' ,s, 5 ; F

LLLLLLL

Puc. 2O. ff.nasarouras

9 - patraepras qenb;
10 -  aurrocxa;
11 -  4onycxl ;
12 - ruapxep qeHrpa;
13 -  npaaxa pa3Mepa;
14 - npa8Ka TeXcTa;
15 - patrtlepxrri crrnu;
16 -  o6roal rb pa3Mep

IIaIIeJIb <. PaSMepbI,)

Jf urueituwe p a slwepu AeJr.rrJc,fl Ha ropr.raoHTaJrbHbre, Beprlr_I{aJIbHbre H DapaJrJre,rlrurre. V rr"purrrr"-rr"rr6rx pa3MepoB pao_MepHa"f, Jrvrldvrs. napanJrerrbHa HaqaIbHbrM TOqKaM BblnocHblx
"":\!t. 

Basoeue pasMepbr r{ pasMepHbre qe[r4 npeAcraBrrsrorco6ori rocJreAoBareJrbuocTr{ annefisrrx paaMepoB. f lprr npo_cTaHoBKe pasMepoB HCnoJrbsyeTC.E pelrclrM rpr4Bff3Kr,r An.rr yKa_gaHrrg HaqaJrbubrx 'r KoHeqHrIx TorIeI{ BbIHo cuttx nuttutrt uauHaxcr{Maerc.fi KHorrKa ENTER gla rrepexoAa r err6opy o6texraAJr.E npocraHoBKr.{ paSMepa. .(na pe4arrr4poBaHprff TeKCTa BBe-crpr <.Tr (Terccr) zrr,r <M,> (Uferccr). .Ir'o0", aaAar6 Hafiuca_HI'IE TEKCTA KAfi BbII]rr o rr b 3 y e r c n . " * " o,,. I i, ;XX ,[ # ff 
ti: 

ff i: Xi "XXI"XX ;,Xj.rqufi erouy a"*"ony, pasMeulaerc.s Bb'ue pasrvrepnofi Jru'rtu

{ar ls 3,. Xol,rnuoreproe KoHcrpyl'lpoeaxhe , 
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.

f  r fr l) i lJrreJIbHO efi ;  terccr '  cneAyloulwfi  aa CI' IMBOJIOM \x -

rn)r(o l. Tar)+ce fiapanreJrbHo. Yro6gr Hanl4carb eule HecrcoJrbKo

| | l)()r( Texcra Hr4rrce paalrepnofi Jrr4rvlvr, cJleAyer I{cnoJIbao-

rrrr ir  r ,  cr{MBol \P. B caMoM KoHIIe yKaablBaercf i  noJlo"ceur{e

1'rr., r'rr:pnofi JlvIII|dVr.
I  l l l rauep:

% % c<>\X10orn. \PIcrnoenue]

I I t'r,il)otc aeitcmauit nPu HaHecevuu Ltuneiinwx Pa3ilePoa:

l .  Bu6pa t r

l l . Vrasatr
r r  r . r  x  l u l IH f i ,

il . Vxaaatr [oJro]Kenr{e pasuepuofi rutrlau'

II tzpeT Alea3aHueil noJloJrceHua pasmepuoit JLUHUIL ilo?ttHo

tttnu) : taAa.mu eu| pasnepa, ompe}arcrLupogamb me'|rcm' 3a'

rlrtntrt tl?JLbL no60poma merccmo' u pasilepHoft ltuttuu'

I lpunep:  2x45 ' -  ^
t ' ( t t t  HaAo lbLnoJlHurnb uadnucu Z$acwu deraemca cJte-

,  I  u  i ln  u .a . t l  3anucb:  2x45%% d\X2Oacxu '

t l , ,1uri)orc 7ettcmeu{t npu npocmaHotrce 6asoeatr nuHeut{blx

l t t l  i  t t l ( ' p O 6 :

I . l'[s narreJru <Pasueprr> nu6patr nr4xTorpaMMy <Baso-

. r . r i i  p a s u e p o  h '

/ [rr l  noctpoeHI4ff paoMepa HcrroJlboyercs ?rMeroulaffcs Ha-

, lrrrrr, f  r i rrr TOrrKa nepBofi errHOCHOir xruuuu n 3anpaluuBaeTcff

f  tr ' l f  , l r , t Ia.f l  TotIKa nropofi  srrHoclroft JruIdvIw'

,'\ t t t oC AD ae mowamuvecttu pas Mer4aem rcatc1uLit noc ne1y'

trrut,uu po3JWep naT npe\atlyul,un Ha pa'ccmofl'|ruu' sa1au'uut*t

t t  t)uu t()zo6oJw orctre <Menedlrcep cmuneit pa3wepo6" 6 34rc-

t t t r l r , r  <J I t lHuu u  cupenrcu>.

:1  14r : t toasoy f l  pe)KHM r rp t4Bf l3RI {  <Kouro ' f f iaD '  yKaSarb

f l ' r , l / r  r f  r ' rrvlo ' t 'oqlcy etopoft arruocHofi IrvI lJvIvr '

nlrKrorpaMMy <JlIEnefiusrf i  paart ' tepo i t ' l l  '

HarraJIbHbIe rorrnlr uepaofi u ntopofi BbIHoc-
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3 '  Aua-norzarHbrM o6pasou yrcagarb HaqaJrbrrbre roqKLIBbruocubrx nunuir AJrf l  Apyrux paaMepoB.
4 ' ,(naxr4ur Ha)rcarb ENTER 4nr ,"""p-eHr,rfl KoMaH.qbr.

Ilopa)orc )eitcmeuit npu nocmpoeHuu AzJlonbtx paalttepol:

1. Brr6parr nr{KTorpaMMy

_ 
2. Brr6parb [epByrc Tor{ky

6 o p a .
3. Blr6parr Bropyrc roqxy r,urr4

crpoxe nu6paru BeprunHy yrJra, a
Hax yrJra.

<VraoBof i  pasMep)  4 .

r{Jrra Halrcarb ENTER Ans Bbr_

no Barrpocy e rcouaH4xofi
SaTeM y)K Torrftn Ha cTopo_

4. I Ipu neo6xoguuocru BBecru r Arrn peAaxTr.rpoBaur,rs
pasMepHolo TeKCTa.

5. f lpz neo6xo4uuocrr{ BBecru y Anr- r.roMeHeHr4s yrJra
rroBopoTa pasMepHoro TeKCTa.

6. Vxasarr noJro)rceHue pasrvrepHofi Jrulrrvt.

^ 
Ecnu na1 pasuepuoii nuuueil unlt Ha non^e abtHocr{e He}onttcrto 6otmo paanepHo?o vucra, mo nepe| yrcaaaHueJr, no_noilceHun pasttepuoit JtuHuu ueo6xo0uno laecmu n ( t  )(Terccm), aameJw Hailcamb npo6ea.

[Iopalorc 1e{tcmeuil npu HaHeceHuu abrnocrcu c oduocmpov-
Hbt.il, meKcmo.Lt:

1. I Is naHerr,r <(paaMepr,r> arr6parb nnxTorparvrrr ly <Brr_
HocKa> {n:

Ifopa1otc )eitcmauil npu nocmpoeHuu H&tcJLoHHbLx nbtHocHbtx
JLUHUU:

1. LIa nogruenrc <.paouepnufi  cruJrb> naHeJrrl  <.paavreprr>
nrr6parr nr4xTorpaMMy <,Haxaouu,>.

a
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t l ra i iau  ua

l " ' l ( ' l ' o l ) I I I , I .

8.1. COSAAHpIE IIAIIOK

.IIr{cKax o6oegr'rHarorcfl B KaraJIorI{ I'IJIrt AII-

l iumanoeu -  emo

\1 tntt tllteHa 4)auno6 u

t t I t | | (' () c Htl.fl. noP,nA rc a,

, l , , t t t ' t t , !  no  noJ lovwan4 .

l l l ru coe4auuu 6u6tuoteK' a B Hr{x KaraJloroB I4 r lanoK'

l ,ur 'vlno.l  neo6xoglruo opranr{SoBarb no Kareropl4EM I4 no oqe-

t""/\il()(:'fu pa3MeUIeHr4tI I4X BHyTpH rcateropraft' Mon$ro onpeAe-

ilr I r, cltoTeMy HyMepaqrrr4 pr{cyHKOB I.I BbInoJIHrrTr cleAyroulufi

' 'rrr'orc ,Aeiicrgfift npu cocraBJreHITu cl4creMbl HyMepaqllr{:

o o0, 0-01, 0-02 .. .  -  rr lagHble pHcyHKI{;

I  (X), 1-01 , l -O2 .. .  -  yBJIbI Aerarlef i ;

: t  (X) .  2 -01 ,  2 -O2 . . .  -  Aera t I I4 '

2. Brr6Patr PasMeP.
il. Bsectu yroJl HaKJIoxa (HenocpeAcrBeHHo lu6o yxaaa-

I t  i l ( 'M ,qByx toverc) .

8. BJIOKI4

/[la nonrrureHlls EpoI'rBBo.qI4TeJIbHocrI'I TpyAa upu pd6ore

I r)()Jrb[rr4M KOJIr{qecTBOU Veprexefi  BoSHI{KaeT Heo6xoAI' , IMOCTb

'r r71irHLLff 6u6ttuotex, 6r46.[ l lore'rHblx KaraJloroB' nanon c

n 'u r r lo  xpaHeHl4s  Aof tyMeHToB'  Ans  aBToMarr {oaquu paapa-

fr,,l.t(H r{epTentefi rfCUOnb3yIOTCfl 6lOXt't It BHelUHI4e CCbIJIKI4'

i l I  ' | rccrKoM ,qrreKe KoM[broTepa neo6xoguuo yKaSarb [anKy'

r' r(o'r'opofi 6y4yr paerreu{eHbl AoKyMeHTF'I' }ICectruft ArrcK B

,rr)M c,r lyqae nrpaer ponr 6r 'r6rnoreKl4 I4JII ' I  apxltBa'

3anucu Ha Aucltax, ,comoPble co}eP'

\pyzux rcamaJlo?or. Ottu cttyxam 1na

V0o6no 1na noucrca Pastlo?Eumb 6ce
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Mox*ro paBBr4Tb ery cprcreMy H r{cnoJrbgoBarb ee AJr"fi rrMe.
HoBaHaff eari-nor pHcyHKoB. ZrvrBHa cpafinoa Moryr coAep-
)Karb pyccrcue u Jrarvrrcxr,re 6yxan, quQtprr, cuequarbubre
BHaKrr (@, +, $, &, _, -; ,  a rarc xce npo6e.nr,r.  Ocraarurre
cHMBoJrr,r (rovr<z, ga[f lTbre u t.n.),  Karc rrpaBr4Jlo, He Aonyc-Karorc.f i ,  rocnonbKy aBJrgrorcff cnyxe6nrrure ra uoryr 6rrrr
H_enpaBr.{Jrblro LrHTep[perupoBalrbr orreparluoHHofi cncreuofi
Windows. Orpanzverrlre roJrbKo B ToM, rrro rrM.f i  Oarira He
Molr(er npeBbrruarb 2b5 cravreoaos.
. (Dartn (FiIe) - amo uweHoaaHHa& UenocmHan colorcAn_

Hocmb )auruatx rua }ucrce. B eailne x.parrrrmcfl npoepat;Jt4bl u
0orcyueumat.

cr,rcrervra r4MeHoBaHr4a @alinon MOrfieT CoAeplrcaTb HaSBa-
Hrre pricyHxoB, HoMep prrcyHKa, urra paapa6orqr4xa, Aary co_
sqanrr4fl. PucyHxn cr{creMbr Aeroxag xpaHsrcrr a c}rafr.nax cpaclrr4peHr4ern dwg (Qopvrar, B KOTOpOM sarrr4cbrBaerc.a rpa_
cprauecxaa zHcpopmaqlrs B errrx Qrafinax, HasbrBaercfl cpoprra-
rorr DWG) (Pnc1.dwg). . Iepre*n He crreAyer BarncbrBarb B
ocHoBHL,re r4 BcrroMorareJ,rbHbre rranKrr AutoCAD, .rro6rr He
3acopffTr, [porpaMMHoe o6ecne.renrae a qto6rr He yrepsrb AaH-Hbre npu cMeHe Bepcl{r4 rlnu fipu nepen}rcraJr rrarfuvr AutoCAD.

Hanpuuep: na 7ucrce c a cne4uanauott nanrce <AutociLD>
cos)auo Hecrconbrco nanorc 6 rcomopblx xpaHamca vepmeftu
fiiwc. 2L).

lanxa: I l! Autocrd

tSolid Works gg

gnpaxHeHBel

faixa

fatKa M30

096

pbruKd_pmgKropd

acano_!epTexa

o6noxxa,l

0dpaseq KP

A3

EJ @.| eljlEtrl iillElffil

co2
Cxaepnu
ccEl

IPce

Tpgda axc

UMc e6rinn:

.lqn +aina:

lDrawingl

lAurocAD 2000 D'dwinq 1'a*t 
-----J

gnquu.... 
I

lc**^ I
Orvene I

Pv.c. 21.,{ualorouoe orcHo <,CoxpaHeHue puc)&ma,>
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rlrr rr, r. Koununreploe KoH.rp:ry!9lelx:
t

I  |  : r  t  r  t r  v  MolrdHo co3Aarb HecKoJIbKrtMrz cnoco6aMr4:

I  l l paBa f i  KHonKa  Mb l ruu  Ha  KHonKe  ( i l y c f tD -

' r r ,  I lpanaa KHonKa Mblrur4 - ' -  Cosgat l  nanry

l l r r  r l t l l l l U e  n a n K I ' I '

. l  Mot i  KoMfib lorep 
-  [vcr  C -  Mora AoKvMeHTbI 

- -

I  t r r  l ' t , l ' r ' r ,  EoByIo uaf lKy -  , {atr  HaBBaHr4e nanr{r4 '

, l  l lpaBaf l  rnonxa wrrrr r r l4 l ra Pa6o'reNI croJle -  Coo4at l

r r r r l l i \ ,  - -  [ a t r  nas raH l4e  nanK I4 '

( ) r'l(pL,IBaT[,' yAaJlgrb' nepeI4MeHoBbIBarI' flarlKr4 Toxce Mo)I{-

, ,  ,  , , ; , , ; ; ; ; ; * ;  cnoco6auu, ' , IcnoJrboyn Bo'Mo) icHocrn ouepaql l -

, ' , , ' , , , i i  
" t " t " r t r , r  

W indows  (puc '  22 ) '

P sc - 22.,[,ua;roron oe oruro < Orrcprrrr{e pncyHrca')

l l  r) ' foM oKHe Mo)riuo nafiTv neo6xo4utlyrc r lalxy r4 c no-

r.rrrrr(r,ro JIeBofi  KHonKI4 Mblrtrt4 nrr6parr rtMff orKpblBaeMoro

, l " r r r I i r  o  pacunpen lEeu dwg '  f ipocMorper r  e  o6racru  < f lpe4na-

I 'rr  r  r 'nl ,Hblfr [pocMorp> c'r-rure'rennr'r f i  pl4cynorc ( 'reprex)'  noc-

'r  |  ,r  ( ,r 'o Harr(arb Ha KHonKy < Otxplrt l ;> '

f lpono4-
- Aarr

I  ) t to rco t t  Ha3blaaenxct l

,  ! ,  l '  I  t  (  t ( I  t lLbLBAetr tbLX rcArc

8.2. COSAAHLIE BJIOKOB

c o 6 oNA nHO C f iLb c a n3 aHtrb L X O 6Ze K n 'Lo 6 '

e)uHbLtr  o6aercm'

l i r rot tu -  MouIHoe cpeAcrBo Antorcaga'  f lpuvrenenr le 610-

|  , , r  Yi l l )o l l laer  [poqecc qepi leHlrg '  Enorn MO]I(HO r lCnoJIbSO-

'  r  r r , .  r r i l l l puMep '  B  cJ IeAy ro l qEX  I I eJ Igx :

/\'rrr co3AaH"o 
"tu"4up"rnofi 

6u6nuorexr4 rracro r{crroJlb-

. rvoMblx CTTMBOJIOB' ySJloB Aeraref i '  Mox(HO HeoAHOK-

l ) | | . I . l t o e q I I c J I o p a S B c T a B J I f l T b c o S A a H H b I e 6 l o x u ;

alElal

f q$tr"] sao'w"o@n* l[o**d" l

"*" t s*' I
F EoroP 'mroso aca

nru.#eftHst nFcMP
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.. AJrfr brrcrporo a e{r@ercrzBHoro peAarcTr.rpoBa:ems- ptr_
cyHKoB nyTeM BcTaBKH, fiepeMeu{eHag n Konr4poBaHl4ff
r leJrbrx 6roxos:

. AJrff BcraBKr4 He6orburrax crarr.rqecrc[x (neuarrennrrx)
BHerrrHr.rx pncyHKoB;

. AJrff eKOHOMr4t4 AI,TCKOBOTO npocTpallcTBa.
flpra acranxe 6rofta Ha prrcyure no.fiBnfierc.E TaK rraabrBa_

euoe 6x.o?tc0enue 6norca. Bo epewra rcax4oft BcraBrclr 6norca
saAaroTcff r"racrurabnrre rcoaQ@urlr4eHTbr r{ yroJr ero noBopo_
ra. Macurra6Hue rcoe@$arlrdeHTbl rro pasrr,rqnbrM oc.fiM (X,y,Z]
Moryr 6rtrr paa.nrzvnrr.

flpex4e r{eM cooAarb 6norc, neo6xoArrMo o6parur:r BrrHMa-
Hrre, Ha KaKHx cJroffx pactlonoxteHu neo6xoararvtrre o6rerctgr.
Ec.nlr n 6nox o6te4r,ru.firorcff pacnoJrolrceHubre Ha nyJreBoM
c.noe o6rexTbl, ux I{BeT a TkItr f lvt\uvr 6y4er SaBI{CeTE OT
ceoftcrs rercyqero, Ha MoMeHT BcraBKn, crro.s. O6rercrbr Apy-
rr{x cJroeB coxpaHsror [rcxoAHbre csoftcrsa Brre SaBr4ct4MOCTr4
or rlBera r,r rurra llvtr:vru rexyulero clog. Otnu uyaenofi c;roft
OTJI I {qACTCf f  OT BCCX OCTANL,HbIX.

Enoxa Molrcrro onpeAeJrffTb AByMff cuoco6auu: !
. rcovran4ofi E.IIOH (BLOCK), rpyrnnpyn o6.rercru 4na

ficnotrbsoBaHH.fi TOnr,KO B TeKyrrIeM pr,IcyHKe;
. xouax4ofi IIEJIOIT (WBLOCK), rpyrurrpyfl o6tercrrr c

sanr,rcbro Hx B orAeJrrnrrii clrafi.n pucyHKa.
Sror $ai in uc[oJtbayercs BareM Ars BcraBKra 6nora n

Apyrue pHcyHKLt.

Ifopa1orc 1eilcmeuil npu onpedeJleHuu 1norca
dna ucnoaaso*aHua s mercVuleJw pucAHrce.

1 .  I , I s  uaHeJr l r  <PHcosaHr . re )  BbroBarb  KoMaHAy EJIOK

(BLOCK) lr .nu arr6parb nrcrrorpaMMy <<gnsKr Erl.
--..J

2. B guatonoBoM oKHe <(OnHcanus. 6nor<ao (puc. 28) eee-
crr,r HM.fi 6lor<a.

3. Vxasarn Ha arcpaHe rlJrn BaAarb KoopAr{HaraMr,r B rco-
uanAnofi cTpoKe 6aaonyro TorrKy BcTaBKr4.

4. Bur6parl o6,rexrrr,  BXoAfluIHe n 6norc c rrc[oJrbaoBa-
HrreM paMKr4.

5 .  < O K r .
6. Hcuo,'rsays KoMaHAy BCTABb (INSERT) unu,

rrcnoJlbgya nI{KTorpaMMy BcraBKlI 6;roHa pacnoJrotr{HTh
o6'rercr e rpe6yeruoM Mecre prrcynKa.
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lAras:

Sasoeas

I

fipoo'rmp npnutra

f ![e arnnraru npnurr

{i Eoqqdru nFnux ns reor,retpuu 6nora

npu coxpaHeHuu 'norca 6 OmaeJlb'rotn

_\l 
E",6on ro'l*u -$l9u6ono6o**rou !l

f Coxparrru
(? flFeodpasoedru a 6nor

C gl4anr.nu

qS 0druerrur ne or,r6paxur

leeawre 16-r*""-"rr- :l

DnHcanue:- l

l : l
l- * I ortunE | !npaa,<a. l-

PNc, 23. ,{,ualoronoe oxxo <'Onucarrue 6lorca'>

I I()pirAon aeitcmau{t
rltrtfune pucAHrca:

1. BnecrH B KoMaHAy IEJIOK ( WBLOCK) B KoMaHAHoft

r  I ' l l o l t e .

2.  Beec tu  B AI4aJ IoroBoM oKHe < 'Sanucat r  6nox> (puc '

:l.l) r4M.fl $afina, yKa3arb B KaKyIo AHpeKTopI4ro I'I B KaKyIo

I r : t r rKy  BcraBJrgrb  sToT oaf i r '  sareM Ha ' *arb  KHOnKy (co-

\  l ) i l l I I ' I T t ' > ,

l loltr1orc leitcmaua npu acnlaorce 6ilowa:

l .  I , Is nauerl4 <PucoBaHI4et BblsBarb KoMaHAy EJIOK ulu

r,r.r [ ] l )arb nr{KTorpaMMy (BcraBKa Oloxao ;f l1 
'

l l  .  B araa;roroBoM oKHe <'Bcranzrl> (puc' 25) saAarr uvls

r ' ' r() t( i l  I , i  Mecro ero BcraBKr' l  n teryulr 'r f t  pncyHoK' a raKlKe

,, r, ;r :r i l ' rr , ,  Hy){CHO nr4 pacr{JleHsTb pI4CyHOK TIOCJIO BCTaBKI4'

; t .  R u 6 p a t r  ( O K > '
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c Ei6l I :J
C,ie**Oai
t" qdb*-.

6mou*

[ | 8o,roo.**u 
I

x, [T
Y, 16'-
Z: fi-

Er,npgtlm:

ll,gt: ; ,
Bpen4re
ealHHuil l6espaeveprure =

Puc. 24..(Na.nororoe orcrro <Sanr,rcarb 6rorc'>

fl9s:

F lnpenenrru xe srpane

r, li-
Y' 16'--
z , -

r

Y:

l- onpgnennunasKpaHe

!ron: lo 
-

Puc. 25. .{na.uoronoe orcrro <,Bcranlrrr,r

349t lacru 3. Koununreproe xoHcrPyuPoBaHHe
o

l lpra ectarrce 6roxoB B pI4cyHoK AutoCAD BblsrlBaer 6troK'

,,,,r.uJnnlrfi B MCK, napaJrJIeJIbHo rerylrlefi [ICK' Ecnu npu

B(.1.aBKe 6.norta HaSHaqaeTcs ynoJl  [OBOpoTa'  ero SHaIIeEI4e

(),r,oqlrTblBaeTcff oTHocHTeJrbHo TeKyu{efi fICK. Dro cooJIIOAa-

r . ' r 'o . f l  KaK B npocTpaHCTBe JIHCTa, TaK 14 B [pocTpaHCTBe Mo-

r c  J l 14 .

Pac'l.neveH.ue 6nova

,{ra paculeHeHns BxoAffu lero 6nona Ha cocraBJlaloulne

,6'nexrbl cJlylrcl4 T KoMaHAa < Pac'rnenu > '

1.  I {a naHeJII4 (PeAaKTI ' IpoBaHI ' Ie> BI ' I6parb nI ' IKTorpaMMy

' l i l

"  I ' acunenu r f

2. Brr6patr pacruleHffeMufi 6norc' ENTER'

8.3. ATPI{BYTbI

Arpll6yr [peAcraBJlser co6oil Hexoe [oAo6l{e ffpJrblxa IrJrI{

M("r'Kr,lr I4CnOJIbSyeMoe AJIfl CB'ssbrBalrug c 6noKoM TeKCTOBOft

( ' l  l )oKr{ uJrw :r 'a]|- i1.x rv6o r ' IHbIX AaHHbIX' f lpuuepaura 4an-

rr,rx arpl{6yroB Moryr 6rrrr nonepa 4etaleft ,  KoMMeHTapHrr

i l ' r .  n ,

l lopalorc 1eLcmeua npu cosAaHuu ampuoqma:

1. l ls naHenn <PucosaHrre> Bbl6parb KoMaHAy BJIOK -+

" l l i r4aurae arpu6yroBD trJII4 r lcnoJlbsoBarb nrrxTorpaMMy <Ar-

- ir \ lt l l l r ) v T t  \ v l ,
:J

2 .  B  ar . Ia .noroBoM oKHe <<SaAauI ' re  a tpu6yra> (puc '  26)

v(:'r'i.rHoBtrrb per+CrlM arpl46yra, I'IH(bopMaqHro sarotloBrca' pac-

|(),ro)tceHl4e I, I  Har{epTaHr4e TeKcTa.

l l  .  Br , I6pat r  <OK>.

f 'egarctzpoaaHl4e arpu6yra Ao ero cBJ{3bIBa:gwfi c 6'noxolr

tur(,)r irro BbrrrorlHr{rb KoMaHAofi AI{AJIPEA' sa6paB ee B Ko-

v:ur71uofi  crpoxe HJIrr npu noMolr ln [ IaKTorpaMMrr <'PeAaxtu-

t ! r i l i l ' l ' b  T e K C T ) ) .

OufistIsaHue arpl'r6yra c 6roKaMIr npol4sBoAt4Tcfl [pI4 olr-

l ' r ' / (oJreHI' I I I  I{  [epeonpeAeJleHr'{I l r  6norcos' B orser Ha Sanpoc

Arrt,oCAD Bbl6parb BKJIIoqaeMbIe B olpeAeJleur4e 6JIoKa o6'rerc-

I r,l ilvlKHO BKtlIOr{r4Tb B Ha6op BbI6Opa Tpe6yeMbre aTpI46yTbI'
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f lopa4ox nrr6opa arpr{6yroB saAaer rropflAorc cJreaoBanr,rs
BanpocoB Ha BBoA ?rx snaqenr,rf i  npz BcraBKe 6noxa.

trI l reercs BoaMoxcHocrb peAarcTr.rpoBarb arpr.r6yru, ynce
cBflaaHHbre c 6JI0KoM, BCTaBJTeHHbTM B prrcyHorc. ,{_rra eroro
rrcrloJrLoyercg rtaKTolpaulra <,peAaKTr,rpoBaIrr{e arpu6yra>.

r
r
r
r

leeurrrilgrft rili :

Ilocrocnxurfi; - l

finquln,rar 1.'il
Iliea". iii"rjoruu

U"t'qj,

J"rpoq, 
.

:ii':trr
oijr(a

Puc. 26.,(ua.noronoe orcxo <Bna.renne arpn6yra,>

8.4. COSAAHI{E BLIEJII4OTEKT{ BJIOKOB

IIpu coa4anuu lnf.nworercra 6noxoe uc[oJrbsyror KoMaHAy
rrEJroK (wBLocK). LlMenosarr 6ronr,r Mo)KHo aHarrorrrrr 'o
Har4MeHoBaHr,rrc pl lcyHKoB: opraur,IaoBarb 6lot<u Hyxtno ra_
xnru o6paaolr,  vro6rr oHr4 coxpaur{Jrucb B craHAaprnoM pac-
IIOJIO}I(EHI,III.

Hanpunep:
00-00,  00-01,  00-02 -  ygrrbr  4eranerZ:
01 -00 ,  01 -01 ,  01 -08  -  Ae ra r ru ;
02-00, 02-01, 02-09 - qacro r{croJrbayeMbre cHMBoJrbr.

3 5 1tlacrr 3. Koununreproe KorcrpyrtpoBaHxe

8.5. BHEruHIIE CCbIJIKLI

,(eficrnua ccblJroK n 6noros floxoxce' Inannoe pasru'rrue

( ()cror,IT B ToM, qto 6noxra BcraBJlff Iorcg B pI4cyHoK Ea lro-

, ' r 'osnrrof i  ocHoBe, B To BpeMg KaK BHeruHr4e ccbIJIKH ToJrbKo

ul)r{coeAl4uflrorcg K pr4cyurcy' floetouy BHerrrHI'Ie ccblJr}cll Jrer-

r(() orcoeAuuglorcg, rorga neo6xoAl4Mocrb B HI' Ix ornaAaer'

l l rreruHr4e ccbrJlKrr nylr(Ho npl{MeHflTb Arg I lpucoeAuHeHHfl

,r I r H aMrrrrecKr,rx ( usNIeH aroulra x ca) pI4CyH KOB'

Bce onepaquu c BHerrrHI' IMH ccbIJIKaMr4 BblnoJrHglorcg c

noMoIIbro AI{aJIoroBoro oxna <BneurHr'Ie CcI'IJIKI4D' orKpblBa-

l() lr lerocg [ocJre BbISOBa KoMaHAbl <'BcragKat -+ <BHeuIHgg

i (:r>rJrxa> . Vlttu [pll [oMoIrIu naHeJII4 <Ccrurr't'> (puc' 27 ')'

7 & R e E !

LL,L,L,
e i l D D D t s I R U T *

LL LLL L LL
1.  BxeuusR ccbl r lKa;
2. f lpuenrxa ereu.lxei ccblnKll;
3 .  06pe rxa ;
4.  f lpusRsxa;
5.  PaMKa o6perxr ;
6.  Pucyrox;

1. Bcraexa 6noxa;
2.  BHeutxRR ccblnxa;
l .  Pucyxox;
4. l lMnopr;
',. OLE o6texr;

7. f lpuanrxa PrcYHKa;
8.  06perxa;
9.  Butpaexneaxle Pl lcYHKa;
10. Kaqecreo uro6Paxexun;
11.  f lporPauxocru;
12.  Pauxa

Pnc. 27. fl;rararorqas rraHeJlb <'Cctrnrca'>

lI  nane;reft <,BctasKa> u <flpaara ccbrrlrcI{) (puc' 28)'

6. flpaexa 6noxa ran BHeuHei ccblnKll;

7. f io6aeuru o6texrut x pa6olemy xa6opy;

8. V4aanru o6terrrt lt l  pa6olero xa6opa;

9. 0rmexltrs npnmexexufi ccblrlxr' l ;
10. Coxpaxrrb nPHMeHeHue ccblrlKl' l

9 : f , ' e b > 6 Q

I'nc. 2g. fl.rranarorque IraHeJrH <Bcrarrca'>, <flparxa ccbIJIKItD
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C nouottqarc lHetaHux ccblnorc Mo)rcuo:

1. Co6r,rparr rnagHrrfi prrcyuon rtc eparuenroB, KoropbreMofyr lroMeHffTbc.fi B xo,qe paspa6orrra upoexTa.
,2. Koopgww{poBarb cnoro pa6ory c pa6orofi Apyrux pas-pa6orvurcon, HaKnaAbrBa.E Apyule pr.rcynrcrrr na caofr Lr cBeps_ffcb c [por,rSBeAeHHbrMH B Hrrx I{SMerIeHH.rrMI{.
3. Iapanrr,r poBarb Hanulrr{e Ha aKpaHe nocJreAnax eepcnfi

@parueHron pucyHxoB. f lpn orxprrr^, ^n BbrBoAe pucyH_
KoB Ha nnorrep AutoCAD aBToMarrrr{ecnr{ [por,raBo4ur o6_HoBneHHe Bcex ccbrJron; TaKr{M o6paooM, pucyrrorc BcerAa or_paxcaeT r,rx TeKyrr{r4e cocToaHr,rff.

4. BrrsoAurb Ha gxpaH ToJrbKo o[peAeJrerrnbre OparMeH_Tbr ccblJroK, noApesag ux rpaHI4IIbr

,{aa ynpaeneHl4.fi BHeruHtrMr4 cclrJr6aMr4 [peAHa3rrarreHo
AlraJroroBoe orcgo <MeneAxrep BHeIrrHr,Ix ccr,uror,> (pne. 2g).AutoCAD oro6pa)Kaer B HeM craryc rarxgofi  r{B r lMero_ulr{xc.fl ccbrJro}c u }rx BoaHMocB.EBr,r. C norrroulrro orofo AHa_J IOTOBOIO OKHA MO}ICHO:

e Bcr:aeasrb BHerrrrrae ccbrJlKr4;
o V4a.nart HMercqveca ccbrrrKr{:
o O6rroeasrr ra nsrrpy)r(arb HMerorrluecff ccbrJrKr{;
o Sattensrb BcraBJregHbre ccbrJrrca Eanor+(ettHrrvrra r,r o6_p a T H O ;
o [o6annarL coAep]cuMoe Bnerurr.rx ccbrJlorc e rercyrqrlft

pHcyHoK;
. ,IBMeHsrb [yrtr K BHeITTHI{M ccbrJIKaM.

flepevenr ccLInoK Mo)rcer l{Merb rcax ra6au.r'yro, Ta,, HuepapxHrrecKyro ApeBoBr,rAuyro crpyKrypy. .{na nlpercrr,o*u-
Hr{.g MerfiAy HrrMr..r cJIyXcaT KIIoIIKU <.Ta6nar{a> u <..{epeeo,> ereaofi  repxueri qacra oKHa. I Io ynro.nvanrlrc [epeqeub npeA_
craBJrfferc,fi B BprAe ra6nzqr,r.

ITop.a1orc 1eilcmauit npu Bcmalree lHetuHeir ccbtJlrcu:

1 .  Hs  Mexrc  <BcrasKaD ur , r6p ,ar r  < .Bueurqss  ccbrJ rgar .
I4i lu ua rrauenu <Bcranrca> nrr6parr rrrrKTorpaMrvry <.Bne_
I l IHAf f  CCbIJ IKA) .

2. B guanoroBoM oxxe <MeneAJfiep BHeruHr,rx ccbrJronD
Halrcarb KHonKy < ffpracoe4nnr,rrr > .

rr,  3. KounrptepHoe KoHcrPyl{poBaHxe 3 s 3r l , t t

lprcoar"mo..l

0rcoqunro I

nepesa.pgswul

gu,.pygru I

e""sro... I

| | | ri'uHcc ccbDKa HaF[eHa E

I 06eop... I Coxpatno ryr{

E:B:l orwy-l QnPaera Iry

I I pu nepaott lcmao*e ccbLJLIcu omrcpbllaemc'n Auanozoooe

,,, , tr t t  <,Bbt60p Qlauna 1na acmaarcu CCbLJLTUD' ECAU e mercv-

H1t Iil pUCAHJte AJrCe UMenmC& CCbLJLttu, Ha ?rcpLHe nOAAJLAemcn

,'r ,  t to <,Bcfnaqrca ccbLJLKlt 'D.

: i .  B .u,uaroroBoM oKHe <.Bctanra ccbItIKH> Ha)f iarb <Haii-

r rr o (aror rrrar BbrnoJlrlaercff' ecJrl4 BcraBtlgeMafl ccblJrra yx{e

i l i '  rr(}tr)Bas B TeKyuIeM pltcyHKe).
,l . B araanoroBoM oKHe <,Bbr6op @afina AtIs BcraBKI{ cc['IJI-

' .uo Bl,r6parb BcraBJraeMrrf i  Qafin LI Hax(arb <Otrprttr>'

ir .  Vctanosrdrr r lepexlror{areJrb <Tun cculrcr ' ID AI ' IaJIoro-

rro| l)  oKHO <,BCtaeKa ccbullcu') B tIOJIOXCerrI4e <'BctasreHHaflt '

( i .  3aAat, Tor{Ky BcraBKlr '  uacrrrrh6urre rcoe$$uqueuTbl

i l  vr 'oJr [oBopoTa.

. l tn6oe u3 smax sHaveHun MoJrcHo yrcaSanxb lra ercpatre

ut , tocpeacmaeHHo 6 XOae 6Cn1A6rcU. lnA amoeo Heo'xoAuJvlo

tt, tr)t tJr lTLb Qnaltcorc <rVrcasama Ha ercpaHeD cnpaoa om coom-

t ; t' | | I I InBy rOI4eeO nAPAJ4e mPA.

7 .  I la rxa t r  <OK>.

t l , t l t tdorc qei lcmeutt npu yAaJLeHuu qHewHeu ccblJlrcu:

I . I4a rtenro <Bctasra> Bbr6parl' <Bneurngg ccbulKa> I4rr'I

i l  r  i l :u rcJ IH < .Bc taera> e l r6par r  n I lKTOrpaMMy (BHetuHg.g

'  '  l . l  r l  l C i l , )  .

I '  l l r ' * o t c p l r d r p a o t r K a

l' nc. 29. fi,ua.norouoe orcrro < MeueAtrcep BueruHlrx cctr'IJrorc ))
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2. B guatoroBoM orcrre <MeneAlrcep Buerunr{x ccbrJroKf
arr6parr ccLrJrKy lr  Haxcarb KHonKy <Orcoegnxurr>.

3 .  H a x a r r  * O K r .

9. TPEXMEPHOE MOAEJTHPOBAHTTE

Maurunoctpor{TeJrbuble u crpoI,ITeJIbHbIe rrepre?rcr{, B oc-
HoBHoM, cocro.f iT r,rs AByMepnbrx f lpoexr{Hfi  [pocrpaHcrBeu-
nrrx o6rerroB, Ho AJr.s HarJrffAHoro r{oo6parrceHr4.E ra 6onee
KatrecTBeHHoro flocTpoeHr{fl tsr,rAoB, paSpesoB r,r ceqeHr4fi rlpu-
MeH.flroT TpexMepHoe (upocrpaucrBeHHoe) MoAeJrr4poBanr,re. 3ro
6onee srrcorcrafi yponenb rrpoenTr{poBaulrfl nsgenvtil.

B reouerpratrecKoM rrpocrpaHcrBeHHoM MoAeJrr4poBaHur,r
o66eKT MolKHo npeAcraBr,rrb B Br4Ae rcaprcacnofi, noJruroHaJrb-
Hofi  (noBepxHocrHofi) z o6serunofi  ( tnep4orenrnoft") rvro4e-
r u ,

KoncrpyupoBaHne c ucnoJrbgoBanr,reM TBepAoreJrbHofi ruo-
,qeJrr{ npeAJraraer pa6ory B TpexMepnoM npocrpaucrBe. BaAa-
IIITIe TpeXMepHbIX KOOpAUHaT OCyUIeCTBJISeTCS aHaJrorlrr{Ho
AByMepHbrM; K AByM cocraBJrsroqr{M rro ocsu X ra Y ,uo6ag-
trsercf l  Tperb.s - no ocu Z. Sna.rexres KoopAnHar X,Y,Z
yrcaobrBarorcs ar,r6o n Mupoeoft ct4creMe KoopAr4Har (MCIC);
Jrr46o B ffonrsoearealcnofi  cucreMe KoopAHHar (nCK).

Cr.rcteurr KoopAHHar crpo.ETcs no [paBr4Jry [paBoft pyxr{,
Yro6rr onpeAeJrr4Tb HanpaBJreHr4e ocu Z, HaAo BbrrsHyrr 6o.nr-
uroft na-neq npaeofi pyxrl B uoJro)Kr{TeJIbHoM HanpaBJreHr{n ocl{
X +, a yxagareJrrnrrfi - B noJIolrtI{TeJIbHoM HanpaBJreHr{I,r
ocz Y t, gatert, corHyB ocraJrbHbre [aJlbr{br rrepnerrAr,rxyJllrp-
rro JIaAoHrr, yrcaaarb [oJlorfir{TeJrbHoe HanpaBJIeHLre ocvt Z.

9.1. TPEXMEPHbIE BI,IAbr

flpu pa6ore B rpexMepHoM npocrpaucrBe AutoCAD
noaBoJraer onpeAeJrr{Tb MecronoJroECenne Hab.rrroAareJrf l  or-
HoclrreJrbHo rrao6paxaeMrrx npeAMeroB, T.e. BarnflHyrb Ha
prrcyHorc (veprexc) ns rro6oft ToarKn npocrpaHcrBa. Vctanos-
Ky <TorrKH BpeHnffr }ra reKyrr{eM Br{AoBoM gKpaHe o6ecne.rn-
Baer KoMaH.qa TBPEHZfl (VPOINT). Bapuaurbr BbrnoJrHe-

- 
Te;ranrr,r, B aToM cJrJ rae, rra3brBaror o6'rexrur, RoTopbre r4MercT BrryT-

pexnzft o6serr. lrx uoxcro o6te4nnarr, Bblql,rrarb H nepecekarb KaK
TpexMepHbre MHorrcecTBa.

,i

,i

1
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t l lcn 3. Korrlnrnrepnoe KoHcrpyxpoBaHue 3 5 5

rrrr KoMaHArr TBPEHI'I f l  *rorxno Bbl6parb I43 MeHro oBuA>

1\ r iew) ,  r rynKr  <3M rapeHua> (3D V iewpo in t )  u  nyHxr  Bro-

l)u,rHoro MeHIo <Tpoftrca ocefi> (Tripod).

Vgo6no HcnoJlbSoBarb nJlaBarcIqyrc EaHeJIb uHcrpyMen-

' r r r  < ,BHA> (V iewpo in t )  (puc .  30)

f lpr,r oupe.qeJleul4r4 fICK tvtoxcso l lcnoJlbsoBarb cran-

/(; f  l )THbIe fICK, rcoropble BbISbIBaIorcf i  I43 MeHIo <Br{A>, Jrr46o

rr/t i rrb nosoe [ICK. ,( la etoro B KoMaHAHofi crpone HaOIT pa-

r,,r '  <[ICK>, BareM <,3 to.*cu>, AaJIee yKaBFIBaIor roqKy lra-
,r ir Ia KoopAI,IHaT, 3areM ToiIKy Ha rIoJIOX(I4TeJIbHOM HaUpaB-

' I { ' I I I { I {  OCU X,  AAJIEC TOI IKY HA IOJIO]KI4TEJIbHOM HAIPABJIE '

' r  r r  r r  oc l 4  Y .

Vcranosxa HanpaBneHl{ f l  B3rJI f iAa npor4SBoAnTcff  B Harra-

'r,' pa60Tbr c MoAeJIbIO UrVt fipLt Eeo6XoAI'IMOCTII paCCMOTperb

r;ilr(-'prueHHyrc MOAenb I.r3 KaKOft-JIIA6O rcOHrCperHofi To!IKL'

7. Bng c3aAu;
8. l0-3 fi3oMerpttqecxri BxA;
9. l0-B H3oMerplqecxui BxA;
10. C-B $3oMerpxqecxnh suA)
11. C-3 [3oMerp['{ecKni BuAi
12.  Kamepa

acnla\o?Ke HAnpa1JLeHUe 632J1'flaL:

n u 6 p a r r  < 3 D  n u 4 l r > ;  s a r e M  < ( H a -

ar,raJroroBoe orcuo <flapaMerpbl Toq-

@ l @ @ @ @ & ' @ i g ' , 0  S  S r f t

L L L L L L L L L h L L
t. l lr.aerrofi suA;
?. BnA cBepxy;
I BxA cHl.r3y;
4.  BrAcreBa;
' , .  BH4 cnpaBa;
{'. Br4A cnepeAtt;

Puc. 30. flrasalouras rraHeJrb uEcrpyMeHTon <Bun>

t I ,  t l t t)orc }eitcmauit nPu

l .  l {a  vexro  < .BnA>
'  t  l ) ( ) r i r ra  ceqenuf i> .

l l i r  nrcpane noaBlrrcf l
rL  u  ( )630par  (p r , rc ,  31) .

2 llagatr yrnbl HanpaBJIeHr'Is B3rJrsAa r ocrl X I'I K [roc-

r  r r r " r ' r r  XY ru6o y rcaaaHl4eM coorBercrBy lou l f i x  cercTopoB B

, ' r \ r r ( ' -oOpague,  nn6o BbIBoAoM sHa ' reHuf i  B  TeKcroBb le  nong

" ( ) r  { r ( :n  X> r . r  <C nnocrcoc t r ro  XY,> '
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Vrnu
HanpaBteHIt
s3rrrAa
r naocxocru XY

Yraul xanpaaaexrn
atunga x ocr X

Puc. 31. ,(uanororoe orcrro <flapaMerpbr roqrcr{ o6aopa>

Bz4 n saAaHuofi I ICK us roqxtr BpeHHfl,  HaxoAsrrlef ics
HaA HaqaJroM KoopAr4r]ilaT rrJrocKocTr{ nocTpoeHr,rfi, naorrnaer-
cs [JraHoM. B nnane nJrocxocrb nocrpoeHr4ft napaJrJreJrbHa
erpauy. ,{na nrr6opa Bvr6a Ha pr{cyHox B rrJraue rertyqefi
I ICK c.ne4yer Bbr6parb <Bug n [JraHeD.

3. Brr6parl <.(ar.

9.2. rrocTPoEHUE MOAEJTEft OEbEMHbTX Or{ryp
TIPH IIOMOIIII{ IIAHEJII4 (TEJIAD

Teaa uau6olree noJrHo lra Bcex rr{noB uogenefi  orpa-
)rcaror MoAeJrr.rpyeMbre o6'benTbr, ?Ix aerqe crpor,rrb r{ pe,qaK-
TI.rpoBaTb, qeM KapKacHbre MoAeJrr{. Mo4enu nocTpoeHHbre npn
[oMorrIH naHeJrr4 <Tpexrrepurre o6beKrbr> (puc, 32) Mo]rcuo
o6regranarr, Bbrrll4Tarb Ilr [epecexarb.

Ilpn nocrpoenrau o6rerrH6rx MoAenefi rvro,Icno ucuorb-
goBarb nJraBaroulyrc naHeJrb r{HcrpyMeHron <Tpex*repHbre
o6bexrbr) (puc. 32), Koropas cocroHr Lrs pflAa KHonoK rrprr
noMorrlu KoTopbrx cosAaroTcs KaK npocTbre, TaK R cnolrcHbre
MoAeJru, Mogenu, [oJrylreHHbre rrpz fioMoulu naueJrr,r <Tpex-
Mepnbre o6GeKTbrD HaabrBaror eule rBepAoreJrbHbrMn o6serc-
TAMI4.

9rr.r o6sercrbr MorrcHo paopesarb Ha qacrrlr u nonyqarb
cetreHr4fl  nJlocKocraMrz. Ha4 TeJraMH BosMo)rcHbr o[epaqurrr
cnequaJrbHoro peAaKTr{poBaHua,

*o""x l-ilJl"-o"-*.xY @
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357rlacru 3. Kotrlnrrcrepxoe KoHcrPytlpoBaHtre
a

@aw

| - nqr,tK (BoX);
2 -  uap (SPHERE);
I  -  qHnnHAp(CYLIDER);
/r - KoHVC (C0NE);
'r - KJll, lH (WEDGE);
t) - rop fiORUS);
/ - cKpbrrb (HIDE);
tl - BbrAaBtrru (EX[RUDE);

Pwc. 32. flane.nt r{HcrpylvrexTor <'Tlrexuepuue o6lerctrr'>

I tpoue roro,  TBepAoreJrbuylo MoAeJIb Mo'rcHo nocrpor{Tb

l lv ' r ( ]M BbrAaBJIrrBaHHg AByMepHrrx o6' rexroB v l rvt  BpauleHl4f l

i l  x  BoKpyr ocr4.

Onox*rrre [pocrpaHcrBeHHbre retla coSAalorcfl c noMou{blo

I \ | ) M 6 r{HaIII{LI gneMeHTapHblx reJI. 3ne lreHtapnr'Ie {ropuH mox-

r ro  o6 reAuHgrb ,  Bb IqHTa t l , \  nepece ra t r '
' l 'e-na vrolrcno cosAaBarb nyreM BIIAaBJII4BaHT'Ifl AByMepHbIx

i l t | l ,or{ToB c f loMolqblo KoMaHAbI < 'BrtAaeuTb' , ) '

llr'raasauganl'Ie Molrcno rrpl'IMerrffTb K TaKr{M SaMKHyrbIM

l l  t I  l I l , t f lM'  KaK noJI I IJ ILI l f IuIL|r ,  MHoroyroJlbHI4KI{ '  npJIMoyroJlb-

rrucr . ' r ,  orpyE(Hocrrr ,  gJIJIT{[cbI '  SaMKHyTbIe cnnaf inrr ,  KoJIbI Ia

rr o6;lacrll. Hanpaenenr're BrIAaBJTIIBaHI'Ifl oflpeAeJlaercfl Tpa-

' lr'l ot)uefi vrh Sa1alavIeM Bbrcorbl H yrJla rcouycHocrll'

I t< lnran.ua <Brt4anr l t l r  qacro l {cnoJrbgyercf l  AJI f f  uoJlyr{e-

r ln) l  MoAeJIef i  tarrax o66eKToB, KaK luecreprw v l f i r l  SBegAoq-

r ,  r r .  I , lc ; ru pucygox cocror4 T r{3 orpesKoB i l  Ayn'  To nepeA

i l t , r : ror ioM KOMaHAbT <Brt4anratr> t lx  Hy)r(Ho upeoOpaeonatr  e

"r I r f  i r ( " r ' r ,  nu6o s saMKHyrylo noJIr{JI I4Hl ' I Io.
' l ' r : : l a  

t r o l xuo  cosAaBarb  Ey reM Bpa I r I eH I ' I f f  saMKHyrb I x

' , r , ' r , ( , r ( ' r 'oB Ha Sa,qaHnbl f i  yron BoKpyr ocra X znn Y rexyulef i

l l ( l lC r :  noMoulbro KoMaHAbI BPAII IATb. Kpoue roro,  o6reKl

M0)tilro BpaulaTb BOKpyr oTpeSKa' IIOJII{JII{HLIII IIJII'I AByX 3a-

r i l r i l i l l ' l x  TO ! IeK .

9 - apaqars (REV0LVE);
10 - parper (SLICE);
11 - ceqexue (SECTION);
12 - staut^oAeicrBre (INTERFERE);
13 - T-P1'|COBAHI4E (SOLDRAW);
14 - T-B1,|A (SoLVIEW);
1s -  T-nPooi lnb (SoLPRoFILE)



KorvraHgy <Bpaularr> MoncHo upr,MeHETb K saM*Hyrbt*
KpI{BbIM, TaKrIM, KaK TIOJII4JTI{HHII, MHOrOyroJIbHnKU, OKpyxc.
Hocrtl, 9JIJIrIncbI u o6lactn.

3 s 8

f locrpoeuue uoneper{Horo ceqeHrrf l
npu rtoMoulu rcHonrr.r <Cer{eHI,Ie) r. IB
o6rexrrt > .

I,IHXEHEPHA' rPAOl4

Tena ocyulecTBJrseTc8
naHeJr!r <Tpexuepnue

rl.rcru 3. Koununrepxoe KorcrPyxpoBarxe 359
a

: r'r'o r.i rranern rpe6yrctca 3HalIrITeJIbHbIe BbIt{r{cJII4TeJIbHbIe pe-

i vl)cbr KoMnblorepa, 6olruras oneparrlBHafl [aMarb.

flepnrre rplr KHonKrr coorBercrBylor onepaqusu o6le-

/1rnreHufl, Bblrrr{TaHr{tt' [epecetreul'Iff TeJI' O gnx MbI roBopl{-

nlr rlr,rrue. flpn nououlu erllx KHorroK I'I3 npocrblx reoMerpl{-
,r(,(:r{ux {ropu coegarot 6onee cJloxcnble o6seunrre MoAeJII4'

Ifopa1orc 1ettcmeuil npu nocmpoeHuu nonepeuHoeo ceveHu,fl:

lrcnoJrbsoBaTb 3aAaHrlre cexyrqefi uJrocKocTr{ KOOpAHHaTHbTMI{
rrrocrocrflMu (Xy, yZ, I'Z).

Paspeaaxue reJr Molr(Ho ocyrqecrBr4Tb rrpu noMorqrr KHon.
Kr{ <rpa3pss) HB [aHeJru <Tpexrvrepnrre o6texrrr>. f loayveu-
HEIe qacTr4 MOrr(HO OCTaBr.rTb Ha pvcyHKe VrJrvr y[,a:IIvTb oAIIy
r{a Hr{x. 9acrra HacJreAyror cnofi u rlBer r4cxoAHoro reJra.

l .  06reAuHexue;
2.  Burquraxue;
1 .  nepeceqeHHe;
/,. BsrAasnugaHhe rParefr;
5.  nepeMeqexle rpare i ;
(r. 0rcryn rpaHefr;
7. VAanerre rpaxefi;
B. f loeopor rpaxefr;
q.  HaKloH rpanei ;

10. KonnpoaaHHe rpaHei;
11. qeerxute rpaHu;
12. Konupoearu pe6Pa;
13. [aerrute pe6pa;
14.Ornelarox;
15. Oqrcua;
16. PasAenexhe;
17 .O5onoqxa ;
18. f lpoaepxa

Ifopa1orc 1eitcmeuil npu paapeadHuu
Puc. 33. fhanaroulaa naneJrb uxcrpytrexTol

<flPanrca o6lerttosD

Boart{otxuoctrrr ocraJlbHbrx KItoIloK SaJro)rceHbl B I4x HagBa-

i l l l rr :  orcTyn, y.qaneHue, [oBopoT' HaKJIOH' HOnI4pOBaHI4e rpa-

rrci lr  u t .  n.
IIpu uoruoulla gTofi [aHeJILr Mo]rcHo orreub HarJlfl.qlro llt3o6-

l) i l )r(arb paSr' lqlrble [oBepxHocTL cJIO]KHbtX npocrpaHcTBeH-

rrr,rx {ropu, pacKpalultBas rpaHI'I paSJII4rrHbIMIa qBeraMH. Anfl
: , r 'o lo  Heo6xoArrMo s r r6pat r  KHonKy <L{netn l re  rpaHl4D ug

rrrureJrr4 <f lpanxa o6tentoer. 3to oco6enso xopouro AJIa cry-

rrcrloB ne o6na4arcIr l l4x xopotuuM npocrpanctseHsuM eoo6-

llrur(enueM. Harnagnrre rroco6l4fl, paapa6otaHuble c IIoMou{bK)

,'r'orli rexuoJrorur{, gBJlffIorcg xoporul{Ml4 noMouIHLrKaMH ttpn

lr{ ' t t lOHllU 3aAatl npOeKIILIOHHOrO qeptleHl ' I f f .

I lpr,r pe4axrupoBaHl,Iu rpexMepHblx plIcyHKoB lroryt 6rrrr

i l r : i loJrbgoBaHbl KoMaHArt <f lepeHecllr ,  <' f t61spyfir ,  <f lonep-

'rrr o ,  <3epKaJIoD u <MaccraeD. Brrgsatr KoMaHAy Mottcuo I43

rn,, lrrr()rqero Nrenro <I4gMeHr{TbD nra6o npu nu6ope coorBer-
( r ' rvrorr lnx nr 'rrrorpavrl '  I , IS [JlaBaloulef i  naxenu <flpanrca

1. Brrsearr, KoMaHAy <paepes,>, trJ.
2. Br,r6parr o6rercrrr AJr.f i  paspesanr4a,
3. I /raoanueM Tpex rorreK onpe.qeJr?rrb pe)Kyulyro nJroc-

lcocr[, .  I lepnar ua yiaeauHbrx roqex, cBsBaHHas c pexcyulefr
r rJ rocxocrbro  I ICK,  sagaer  Har raJro  (0 ,0 ,0 ) ,  

"aopu*  
_  Ha-

npaBJreHHe ocrz X, Tperb.f l  -  HanpaBJreHr{e ocr4 y. Moxno
rrpr4 BaAaHr4u perxyqeli [Jrocftocru uc[oJrbooBarb Koop.qr4Har-
Hbre rJ'rocxocrlr (XY, yZ, XZl.

4. Vxasarr Kaxyro ue .racteri  ocraBurb rra pr4cyHKe; BBe_
crfi <to> (O6e) , ecDrvr Hu oAHy na Hrrx He HyxcHo yAaJrsrb,

9.3. PEAAKTLIPOBAHUE OEbEKTOB

t ;rr  onepaqrrr4 crrequaJrbnoro peAaKTrrpoBaHr{ff  reJr npi l_
Meuaercq eule oAHa naHeJrb r{HcrpyMeHTon _ <flpanxa o6sen-
ros') (Sol ids Edit ihg) (prac. 33). ,{ ,ra pa6oru c KHonrcaMrd
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o6bercroBr. Jho6orl TpexMepxbrf i  o6renr MorKHo o6pesarr u
yAJII4HHTb Ao Ap]rroro o6sercra. Koruan4y <V4.rrr,rnr,rr ra *06-
perrcbD nrr6uparor rds naAarorqero MeHro <?IsMeHuTb> nu6o
npr.r Bbr6ope coorBercrByroullrx nrrrTorpaMM r4B naHeJrr{ <flpar-
Ka o6beKToB) .

B nporlecce cooAaHuff pr,rcynrca MolrcHo ocyulecrBJrsrb
[J'raBHoe coflp.flrr(eHne lpaHeft ]r cHtrMarb {racxH. flpuvervr ero
Mo)rcHo AeJIarb Ha HarJrgAuou r,rso6paxeHtll{, qro oHar{IfrreJrb-
no o6aer.raer npoUecc peAaKTHpoBa:f.vs. H paoBr4Baer KoHcr-
pyKTopcKne cnoco6nocrra y cryAeHToB.

.(.rra peanzcrnqecxoro npeAcraBrrenr,ra uo4ener? r4cnonb-
sylor rrraBarorqyrc raHerrb <,Sarpacxa> (Shade) (puc. 34).

1 .2D  Kapxac ;
2. 3D ltapxac;
3.  Cxprrr r ;
4. Ogxoroxxas 3a,{pacKa;

5. 3axpacxa l-ypo;
6. Ogroroxxaf, 3axpacKa, pe6pa rxn.
7. 3axpacxa lypo, pe6pa axl.

Puc. 34. If;ranarorqar narreJrb urrcrpJaMeHToB (Sarcpacna')

,{.na 6onee HHTepecHoro noJryrregu.fl pearr4crlrtrecxfi x r,rso6-
pancexufi TpexMepnbrx o6'rerros ?rcnorrbgyerc.s roHrrpoBaHrre.

9.4. TTPOCTPAHCTBO MOAEJrr.r
I{ IPOCTPAHCTBO JIKICTA

Ifpocmpaucmeo no1enu - ero [pocrpaHcrBo, B KoropoM
rrpor4cxoAnr {ropuupouaHr,re uo4enefi o6beKToE. B erou npo-
cTpaHcTBe Mo)nHo cosAaBaTL KaK AByMepHbre, TaK u Tpex-
Mepnbre o6sexrrr.

Ecnra xa erpaue MoHHTopa npr{cyrcrByror HecKoJrbrco BH-
AOBbTX 9KpaHOB, TO peAaRTrrpoBaHr{e, npoI4SBoAr{Moe B oAHOM
uB rrvrx, oKaobrBaer 4erZcrnlre Ha Bce ocraJrbHLre. Hecrvrorpa
Ha eTo, sHaqeHr4s 9KpaHHOfO yBeJrr4qeHufl,  TOrrKI4 SpeHr{A,
III{TepBaJI CeTKLI I4 luara AJLA KarI(AOrO BI4AOBOTO gKpaHa MO-
ryT ycTaHaBJI14BaTbCff OTAeJIbHO,

r lacrs3 .KoMnuprepHoexoxcrpyrpoeaHre  361.

[Ipocmpancnxlo JLUcrna - oro npocrpaucrno, ueo6xo4ra-

Moe AJrs oro6paxenufl  MoAeJIrz'  cosAaHnoft B [pocrpaHcrBe

MoAeJrI{,  B uJIaBarcuILIx BlIAoBbIx gtpanax (nBD)'

flprt nepnou neperrroqeHkru B npocnpaHcmao Jlucma rpa-

rlru.recxnfi erpaH [ycr Irt npeAcraBJlflet co6ofi <'n'rctltft JII'IcrD'

r71o 6y4et KoMIIoHoBarbca qeprelr.  B npocmpaHcmee Jlucmo

('o3AaroTcjr nJLAqAnU+Ue 6UaO6bLe ?rcpaHbL, coAepEcarrlHe pa3-

Iil{(rHble BI4ArI MOAenu. 34ecr eTrlr BlrAoBbIe gKpaHbI paccMaT-

l)r lBarorc.E KaK orAeJlbgne o6' lextbl '  Koropble Mo'rcHo nepe-

M(!l l larb ra uacurta6r'rpoBarb' 'r to6H Ao6I4Tbcg paquoHaJlbHo-

l'() paoMeulenr.ra uso6paxenrarZ na Jlr{cre qeprex"a' B npocmpan'

t.tnne JLucfnQ. Mo)r(HO (pOprvrraporarb qepTex( c Heo6xoAt4MbIMI4

r'1ra(ruvecrnuz uso6parxeHl4sMl u HaAnl{csMlr '  f l lanaroulue

urrAoBbre gKpaHbI TparTylorcg KaK caMocroflTeJlbHble o6lex-
' l  f  ,r ,  f loaToMy peAaKTI' , IpOBarb MOAerb B npocmpaHcmge nuc'

ri lo. HeJlbSg.

B npocmpancfiLoe Jlucma nl{KrorpaMMa ftrCIt r'rMeer rpey-

r'()Jrr,HyIo (bopr"ry, pacnoJlal'aercfl ona Bcerrqa B JIeBoM H?LKHeM

ylny o6nactv pucyurca. f lepercpectre Kypcopa [poxoAlaT qe-

l)o3 BcIo o6racrb prrcyHKa' qro noSBor'Eer i lpoBoAl4Tb peAaK-

lrrpoBaHue so scefi  SoHe npocrpaHcrBa Jlr4cra'

f lnxrorpauua
I IpocTpaHcTBa

JII l  CTA

flr,rrrorpartrwra
npocrpaHcTBa
MOAEJI14

.{ ;ra uepexoAa I{3 npocmp&Hcm6& tttooeJlu B npocmpqH;

I trl6o Jltrcrna u uaolopor l4crroJlb3ylorcs saKJIaAKI{ MOAEJIb

(MODEL) r.r JII4CT (LOYOUT) e HI'IrKHefi vactz rpatpnqecKo-

r ' ( )  sKpaHa.

9. 5. OOPMIIPOBAHI/IE BI'IAOB

.I{;ra nonyveuI4fl BltAoB TBepAoreJlbHrrx o6lertoB' KaK oAI4H

il:I Bapr4aHTOB, I'ICnotIbSyeTcg nocTpoeHl.re nJIaBaIouII{x BtrAo-

r r r , r x  oKpaHon .  (Men ro  oBnA>  +  f IBD  (Ceueuua )  - )  4  ceqe -

rrr r r ) .  BHosl  coaAaBaeMble [J laBarou{He BIaAoBbIe eKpaHbI Mo]K-

ro pacnoJloxutl s rlo6oM Mecre o6nacru pucyuxa' flplr etou

Nr())KHo l {cnoJlb3oBarb oAHy I{3 craxAaprHux roHt}rarypaquf i '

l l r r l loul re gKpaHbI MorI tEo Konl4poBarb'  nepeMeularb '  peAaKTI l -

l ) ( ) l r i l ' r '1 , ,  rvracur.  a6upoBarb 14 cr I4parr ,  c  noMorr lb lo craHAapr-
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HbIx KoMaHA. Brcaro.ratr u Bblrrrorrarb BI4AoBbIe oKpaHbI Mo)IcHo,
nrt6pan r{s [a,qarculero MeHro <Bngr -) <.Ceqesuar-+ <BKJIT
u a z  < O T K a r .

fhararoulaa naHeJrb HHcrpyMeHToB (CerreHuar (Br,rgomre
arcpaHbr) (Viewports) noMoraer n o6paaonauun Br.rAoBbrx eK-
paHoB (prac .  35) .

@ E @ E H b1lt,zo :l

4. l lpeo6pa:oBarb o6beKr
n rugoeofi lxpan;
5. flogperarr eugoeofi
rKpaH;
6. Hacrpofira uacura6a
ceqeHrR

LLLLL L
1. fiuanoroaoe oKHo Bu4oBbtx 3KpaHoB;

2. QAnn engoeofi srpani

3. Mxoroyronrxsrfi nugoeoft rxpar;

Puc. 35, fl.rraaaroulnii st{Aonofi orcpar <Ce.rexua'>

ICporvre roro, ecJru B xo.4e pa6orrr uJru npil BbrBoAe Ha
nJlorrep rrJII{ npilHTep neo6xo4l4t\4o orKJrKrrlr,rrb Bl44trMocrb
rpaHI4II BHAoBbIx oKpaHoB, cJIeAyeT IIpeABapI4ITeJIbHo coBAaTb
AJrE BcraBKr4 Bv4oBbrx oKpaHoB orAenrnrifi cnofi. 9ror c.nofi
SaTeM MOtrtHO OTKJTTOIIUTb rrJrH SaMOpOsrrTb,

Buguwrocrrrc o6textos Ha nJraBaloull4x Br,rAoBbrx oxpauax
Morr(Ho y[paBJrsrb cJreAyroul[rMr,r cuoco6aMr,r :

.  3AMOPA*CI{BAHI4CM I{  PASMOPAXI, IBAHVEM CJIOEB HA OT-

AeJrbHbIx BHAOBbIX 9KpaHaX;
. BKJIIOqCHVIEM U OTKJIIOIIEHHEM BHAOBbIX 9KPAHOB;
. orpaHl{rreHHeM qI{cJIa BI4AOBLTX AKpaHOB.

Ecnu nugonbrx gKpaHoB HecroJrbxo, To cAerrarb aKpaH Te-
KyuIlrM B upocTpaHcTBe MoAeJrr4 MOXTHO, CAenaB Ha HeM rrleJr-
vorc ycrpoficrBa yrcaaanun (.nenaa KJraBr4rua lrruuz).

Ecara na qeprex(e neo6xo4ra*ro rroxasarb HecnoJrbKo Br{-
AoB MoAenrl (nrag cuepe4yr, Bvrp\ cBepxy, BHA cJreBa rr HarJrflA-
noe raobpaxeur,re), cosAarorcfl qerbrpe nJraBaroultrx Br{AoBbrx
oxpaua r4 fiootrepeAuo, AeJras aKTr4BHbrM nugonofi gnpaH, npu
rroMoulr{ nlanarcrqeft naueJru uBuAo c@opnnuponarr eru zao6-
palrceHH.fi.

gacru3 .KoMnuprepxoexorcrPyuPosaHf ie  363.

Bce rvro4r,r(puxalll4I{ Br'IAoB, r'reo6paxcennbrx Ha [JlaBarou{t4 x

BHAoBbIx AKpaHax' npoI4sBoAsTCa B npoCTpaHCTBe Mo,qenll t '

I r IaMeHeHr.rg anaqenufi  14HTepBaJIa Iuara 14 cerxr ' I '  crerleH14

i)KpaHHOrO yBeII4treHI'Iff l I TOTIKI4 SpeHllrg OTHOC'ffTC8 TOJIbKO K

reKyuleMy BI{AOBOMy oKpaHy.
B npoctpaHctne nucta raK'f ie Morl(Ho coaAaBarb o6'bex-

TbI, HanpHMep' nOgCHffIOUIHe HaAnI/rCI4' paSMepbl '  OCHOBHyIO

rraA[r4cb 11 T.A. 3rn o6'rertu 6y4yr BHAUMbIMI'I  ToJIbKo B

IrpocTpaHcTBe JII4CTa.
Vnpanaaru ruacuria6ou Ha B?IAoBbIx onpanax Mo)rcHo npu

rroMorur4 rraHeJrn <,Macrura6'> (Scale) (pr.rc. 36).

5.  Vseni lqexle i
6.  Vmexuuenre;
7. Jloxagars sce;
8. f loxasaru Bce o6aeKrbl

1.  Veenuqrru,qo oKxai
2.  [ rnamrrecKoe yBenHqeHlte;
3.  Macura6xoe yBent tqeHHei
4.  L[enrp l tpoBaHHoe yBenlqeHre;

Puc. 36. fl.nanarolras naHeJIb ilHcrpyMeHToB <MacruTa6t)

flpu nocrpoeHr.Il,I BH,qoB u $opuupouaHnl{ rreprefi(a Mo}I(Ho
'raKx(e HcnoJrbooBarb KoMaHAy MVSETUR AJIa BbIpaBHI{Ba-

rraa uso6paxesIEfl  B [poeKqHoHHbIX cBsggx Ha HecKoJIbKHx

Br{AoBbrx oKpaHax.

9.6. OOPMIIPOBAHI{E IIEPTE)ICA

r l to6u rpaMorno BbI[oJIHI{Tb Maul{Hocrpoutenrxuri l  vep-

r 'olK C HCnOJIbSOBaEI4eM rlpocTpaHcrBeHHoro KoMrrbIoTepHoro

ruoAeJrr.rpoBaxrzs, ueo6xoAtrMo ocBor4Tb npaBvJla pI4coBaHI4g

r peAarTr{poBaHlls npu 2M ra 3M rvroAeJII4poBaIII4I{ '  yMerb

)l lrpaBJ'rsrb gKpaHoM, yMerb pa60tarr B npocrpaHcrBe MoAe-

rlt,l 14 npOCTpaHCTBe JII'ICTa' SHaTb CTaHAapTHbIe npaBPIJIa Bl'I-

I toJ'IHeBnr{ MaIuITtHOCTpOUTeJIbHbIX qepTe}Kefi  .
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flopadorc 0eLcmauil npu QopnupolaHuu uepmetrca:

1. f lporecrtr noAroroBrzTeJrbHbre 4eficrnraa*:
. ycTaHoBr{Tb Jrr{MHTbr qepTe)Ka;
. ycTaHoBHT HHTepBarbr ruara H ceTKr{;
. yCTaHOBLITb TeKCTOBbIe u paSMepHble CTI,IJII4.

2. Coegarr MoAeJrb.
3. f lepefiru B npocrpaucrBo Jrr lcra (naxrarr aesofi  xnon-

xofi  na 3aKJraAKy <Jlucrr).
4. Cos4arr neo6xograuoe KoJrr{qecrBo unaBarcxlr4x BrrrAo-

Bbrx oKpaHoB,
5. ,{enaa nooarepeAHo aKTr{BHbrM rarx4url urzgonofi  ex-

pan, ctpopmr4poBarb nz4rr (uaHenr <Bu4rr>) n saAarb Macru-
ra6nufi  xoe(pclrraqueur (nanenr <Macurra6r, KHorrKa <Mac-
rura6uoe yBerrr{r{eHrre>), pasxsrf i  1xp. .{na pyccrcofi  Bepcr{r4
lxr (rge <xr - aHrJr.,  a <(Jr ')  -  pyccroe).

6. flpra ueo6xogr,ruocrrr BbrpoBHarr neo6parfieHlrfl .qeraJrr4
na Br4AoBbrx erpaHax. ,{na atoro B KoMaHAHoft crpone na-
6parr @OPMATJI (MVSETUP) --+ B (A) (nuponuaru) --+ fop
(H) (ropuaoHTaJrbHoe BbrpaBHnBaurae) -+ nu6parr 6aaonyro
TOTIKy qepTexca Ha oAHoM BITAoBoM OKpaHe, 3aTeM, CAeJIaB
arcrr.rBHbrM 4pyrofi nlrgoaofi erpan, nu6parr Ha HeM 6aaonyrc
rotrrcy. Bep (V)(eeprr{KaJrbnoe BbrpaBur,rBanze) -+ nrr6parr
6asonyn roqxy r{epre}Ka Ha oAHoM BHAoBoM eKpaHe, oareM,
cAeJraB aKTr{BHETM 4pyrorl  nu4onoft eKpaH, rsr6parr Ha HeM
6aaonyro roqKy.

7. flepefiru B npocrpaHcrBo Jrrrcra z o{roprvrurr rplr Br/rAa
14 axcoHoMerplrqecxoe ueo6pancexue. SaAarb crrov v r lBera
TI,InoB Jtuttuit, npoBecrl4 ocrr, BblnoJlnurl o6ao4rcy, rlpocra-
Br4Tb pasMepbr, BbrnoJrHHTb rrrTpllxoBKy B pa3pe3ax, cAeJraTb
neo6xo4uuue HaAnr4crr, BcraBrrrb craHAaprHyro paMKy oc-
nonHofi rea4fi lrcvr, HaxoAarqyrccfi  B oAHoM Lro BHyrpeHHr,rx
KaraJroroB AutoCAD, flplr o6so4rce qeprerr(a Mo)rcHo lrcnoJrb-
aoBarb KHorKy <T-IIPO<DI4JIbr (SOLPROFILE) r4a naHerrr{
<Tpexuepnue o6rerc r r r  r ,

8. Orxnro.rntr c.rroft <0> Ir <.Br,rAoebre paMKr,rD 14 BbrBecrrrr
qeprelr Ha 6yrrrary, vcnoJrbay.fi npHHTep HJrr{ _n.rrorrep.

BosrloxcHrr r,r Apyrne cnoco6rr o$opMreHaa pa6overo vep-
Terlca C ncnoJIbSoBaHI4eM pa3 JrLrqHbIx BOSMOrxnocrefi AUIOCAD.
Tarorl upr,rMep pao6upaercr{ Htr)Ke.

flo4po6nee pae6npa.nocr e rrase 2.1.

Puc.37. Morem

r{acrr 3. KomnrrcrepHoe KoHcrpyxpoBaHue 3 6 5

Ilpunep ablnonruetuun po6oveeo vePnzeilca Oemanu
. no meePilomenbw'oti twoAenu:

B nanenu nucrpyMeuros Tena (Soli i ls) ecrb ABe KHonKI4'

rrpeAHaSHaqeHHbIe AJIfl nOAroToBKI',I COTJIaCOBaHHbIX BHAOBbIX

:)KpaHoB c nao6paxertuf lMvt  rpexMepHblx tea.  Hyxno orue-

'l 'trrb, r{To coSAaBaeMbIe r'r o6pa6arbrBaeMble' KoMaHAaMI'I orI{X

It HoIIoK BI4AoBbIe gKpaHbI LIMeIoT cn eq[aJlbHylo OpraHl4Sallurc'

l ]n4ontre oKpaHbI uoryqalor  I4MeHa'  SaAaBaeMbIe noJIbSoBa-

'rereM, kl c STvlMru BHAOBbIMI{ oKpaHaMI{ cBflSbIBaIOTCfl CUeqlI-

anF,HO COSAaBaeMbre (antouarH'recKI',I) CJIOr{ pI{CyHKa'

KouanAa T-BI'IA (SOLVIEW)' Koropas Moxcer 6rrrr nrra-

rlaHa coorBercTByloqefi KHOnKOfi naHeJIIr I',IHCTpyMeHTOB Tena'
(Soliits) UOIIOTOBI|A: BH! (SETUP VIEW), I4Meer He-

cKoJIbKo ouqufi ,  Koropble [oBBoJIgIor pacfloJlararb BlIAoBbIe

:)KpaHbr ru6o nesasl4clIMo ApyI' or Apyla' nu6o c coxpaHeHra-

oM npoerrl l {ounoft cBgBrI.
Kovan4a T-BI4A (SOLVIEW) Morfier 6rrtr srrasaHa rax-

rrce ru6o I{o KoMaHAHofi tpoxra, nr 'r6o ua naAaloulero MeHIo

l'ucoaantue (Draw) > Bu| (Vieut) > [Ioleomoerca (Setup)

> Tena (Soli i ls).3ra rouaH4a aBToMarr{r{ecrcrr BBoAI{T Hac B

npocrpaHcrBo JII4cra' ecJII4 Mbl caMI'I He Eo6ecnorcouJlucb 06

: ) ' f  o M .

Paccrrotpuv ery KoMaHAy Ha rpl{Mepe. flycrr B npocrpaH-

o'rtse MoAeJIrr [ocrpoeH o65eKT (puc. 37)' AJIa Koroporo B rlpo-

()'l'paHcTBe JII'ICTa Hy)rcHo cosAarb BI4AOBbIe 9KpaHbI COTJIaCOBaH-

ubrx npoerllprfi. flepeft,qeM Ha BKrraAKy Jlncr 1 (Layout 1)'

n{eJrKHyB nesofi KHonKofi Mbuul4 no coorBercrByKrlrleft BKJIa'q'

lrc B Hr{*cHefi .racrr,r rpad)r4alecnoro orpaHa.
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flepnrrft Barpoc KoMaHAbr T-BI4A (SOLVIEW):

Sadaitme onqup Illcrc, / Opmo/ flononuumenauadt / Ceveruue]:
Enter an option [Ucs / Ortho / Auxil iary / Section ]:

Boar"rorxnrre onIII4H KoMaHAbr:

IIcrc (Ucs) - cooAaHrre Br,rAoBoro gKpaHa napaJrreJrbno
nrroctocrrr XY o4Hoft era [ICK, Koropyrc AUTOCADy ywaabr-
BACT NOJIbSOBATEJIb :

Opmo (Ortho) - cos1a*ve Br{AoBoro grcpana c BnAoM,
opToroHaJlbHbrM K BrrAy yKaSaHHoro BT4AOBOTO sKpaHa u B
npoeKr{HoHuoft cssa}r c HrlM;

fiononu.umenunwfi(Auxiliary ) - cosAanr,re BaAoBoro eK-
paHa c Br4AoM no JI'{IIId'd AOTIOIHATeJIbHOTO HaKJIOHHOTO Cer{e-
nrEa ( AononHr,rreJrrxoro nu4a);

Cevenue (Section) - coaAaHr4e BuAoBoro arcpaHa c zso6-
palKeHHeM pa3pe3a,

flpegnonorxlrM, rrro 4na noo6paJ*ceHlrff naurefi Aerarn He-
o6xo4uuo rrocrpoLrrb Br4A cnepeArr (conlrecrr.rn ero c noJroBH-
Hofi paepesa), sug cBepxy r4 BrrA cJreBa (rarcxce coBMecrrrB ero
c nonoBr,rHoft paspesa). Vrcasanutre uao6patxenna MorKHo Ao-
IroJIHr{Tb aKcoHoMerpra.recKori npoertqueft , ara6o 4ononH Lrretb.
HbrM BHAoM. VAo6no HaquHarb o{roprulenrae Marcera r{epre)Ka
c cOAAaHI4s BLIAOBoIo sKpaHa c BI4AoM cBepxy, nOCKoJrbKy
[JrocKocrr XV rvrnponoft cr.rcrelrrr KoopAr{Har (nexaulaa e
nJlocrcocrr{ orcpaHa ruoHnropa) ycraHoBJreua B ropgsouTaJrb-
HoM noJro)Kerrr lra n npoeKrlr{s Ha Hee f lpeAcraBnffer co6ofi
Br4A cBepxy.

Brr6epen orqrrrc Ilcrc (Ucs);
Cne4yrorquir aa[poc:

3 a0 ailme onquro I H mn / M crc / ? / T ercy u4an ] <T ercy uTaa> :
Enter an option [Named / World / ? / Current] <Curce.nt>:

Bu6epem onrlr{ro Mcrc (World) Li la BI4Aa cBepxy, r.11.
MCK coorrercrByer nJrocKocrr,r Hr{}rcHero ocHoBanrzrf l  MoAe-
JrupyeMoro o6.rerra.,(anee [peAJraraercff ycraHoBrrrb Macru-
ra6 nao6parxeHua:

Macu.ma6 eu?a <7>:
Enter uiew scale <1,0>:

Suaa pastvrepbr rBepAorenrnofi MoAeJrr{ u, eu6pan {ropnrar
Jrucra, Ha KoropoM 6y4er otpopMJrffTbcff r{epre)K, nnorrno srr6-

9acru 3. Kotrlnunreproe KoncrPyrpoBaHxe 367

parb Macrura6. HanpuMep: ra6apurHbre pasMepbl MoAenH

200x1?5x150.  Bu6pannr r f t  r foprv ra t  A3 zueer  paaMepbr

42Ox297. Ecrra Ha atorvr (poprvrare 6y4ervr BbI[oJIHarb (KaK

HaMeTI4JII{ pauee) TpH BnAa, Aa AonoJIHnM I{X aKcOHOMeTpr'-

efi, ro noAxoA.flulrlM Macrura6on'r 6yget 1:2' Tarcrnu o6paoorvr'

Ha ganpoc BeJII4r{LIHbI uacurta6a Hy}KHo esecru 0,5.

AUTOCAD aHaJII,raI,Ipyer noJlorrceHI4e MoAeJI14 orHocI'ITeJIbHo

sa4auuofi nJlocxocrl{ XV r'r naqIEHaer crpollrrb nepByrc npo-

eKrlr4ro sanpalul{Bafl IIOJIO}KeHr4e IleHTpa BIrAa:

Il,enmp eu}a:
Specify uiew center:

YxaaaHl,Iert ToqKId SaAaAI{M pacnoJlo}I{eHrre IIeHTpa ropll-

soHraarHofi npoeKIIr{I4. C uepeoro paaa Br{A Mo}rcer pacfloJlo-

)r(urbcs HeyAatrHo. floe. onry cnegyrouluft sarlpoc no3BoJIser

vToilHrrTb IIoJIo)rceHrre qeHnxpa r ' IJIIT Ha]rcaT14eM KJIaBnIUI{

:.Enter> sa@I,IKcI,IpoBarb ero. flocne ycraHoBKI4 IreHTpa BI4Aa

AUTOCAD npeAJlaraer rocrpol'rrb npsMoylorlbHl{K BlIAoBoro

:)KpaHa B npocTpaHcTBe JII{CTa:

Ilepeu,fl yzon eudoeozo afiPatu&:

Specify the first corner of uiewpoint:

,(a;ree:
Ilpomueononoilctuwti yaon euOoeoeo ercpa'rL@:

Specify the other corner of uiewport:

Ovep'rurra Bcro BKAr4Myro o6lacrr naureri AeraJII4 TaK' r{To-

6sr oxa noMeulaJlacb [oJrHocrblo, rr SaAaAaM nMg BI4Aa' or-

rleqas Ha cneAyroulufi 3arrpoc:

Hnn euia:
Enter uiew name:
flocne BBoAa I{MeHr{ (n Haruervr cJlyrrae <Ceepxy>) AUTOCAD

:raBepruaeT nocTpoeHr4e nepBoro BrrAoBoro sKpaHa rr BbrAaer

r:oo6uleulle o coxpaHeHl{ra fICK BMecre c BI4AoM. [aree crleHa-

1rlrfi rorvran4bl BooBpaulaercff B Haqaro qr4KJIa H Tenepb Moxc-

rr() flocrpovrr etopofi nugoeofi aKpaH. Tenepr uocrpouM BUA

{rf repeAu, r.rcnoJrbsys onqt'Irc opmo (ortho)' coBMecrrrB Ha HeM

noJroBrrHy BI4Aa c no.nosuHoft paspeaa. ,{na etoro orpaHurruM

l)ilMKy BHAoBoro oKpaHa cepegunoft r'I3o6patfieul4s. I'Irarc:

lluilafime orlquro Ulcrc / Opmo / ,{ononnurnenutttrt / Ce'cenuel:

I lnter an option I Ucs /Ortho /Auxi l iary /  Section]:
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Brr6upaeru onqurc Opmo (Ortho). f lossrrrercg 3anpoc:

Vrcatrcurne crnopor{V ouloeoeo ercp&rr.a /na npoerct4uu:
Specifi side of uiewport to project:

Heo6xo4r,rrvro yKaaarb cropoHy, orKyAa AontrcHo npo.r,rcxo-
Ar{Tb rlpoequpoBaHI,Ie AJrff HoBoro Brrra. yKa}Klrrre Hrt)Knrolo
cropoHy l lepBoro BHAoBoro aKpaHa (c nra4oru <crepxyr) ,  B
ETOM HAM NOMOIAET ABTOMATI.IqECKI{ BKJIIOqIIBIIA.fiCff O66EKT-

Ha.n rpr,rBssxa CepeAuna ( Midpoint ).
flocne ororo BbrAaercs aanpoc o uenTpe BToporo nn4a. Ho

KOFAa Bbr [blTaeTecb [oKaSaTb IIeHTp HOBO|O BrrAa, noflBJt.fi-
IOIIIaffCff <(peBUHOBaff HuTb') pe*(VMa OpTOTOHaJTT,HOCTH rIO-
oBoJrr{T BaM paoMectr,rrr r lonrrft  BHA ToJrbKo crporo Beprn-
KaJrbHo or Br{Aa cBepxy. Vnaxclrre rorrxy rIeHTpa Br4Aa ,Tyr
rrre no.aBrrrcff HoBafl npoeKrlufl TBepAoreJrbuoft rvrogenr.r. Ecnr,r
ee pasMerqeHr4e Bac ycrparfBaeT, saor.rKcHpyftre ero, Ha)rcaB
KJIaBHIUy <,Enterr. ECnra )Ke BI{A paCnOIO)KI41Cs HeyAaqHO,
yKalr{r,rTe HoBoe noJro)r{eH[re r{eHTpa nn4a. ,{elaTb 9To Mo)KHO
MHOTOKpaTHO AO noJryrreHrrff yAoBJreTBopsrcu{ero Bac pe3yJrb_
T A T A .

Ha oanpoc o6 yxaaann[ rpaHnq BrrAoBoro orcpana, cnpaBa
orpaHr4rrrrM ero cepeAzHofi raso6paxcervrs., a cJreBa [oJrnocrblo
oxBarHM AeraJrb. 3a4a4rErl BTopoMy BnAy r{Mff <Cnepegu,>.

.(na nocrpoeHlrs [oJroBr{Hbt r}rponranrnoro paapeoa pfl-
AoM c nonosznofi  BnAa c[epeAr4 r4cnoJrBayeM onrlnrc Cevenue
(Section) ece rof i  ,r{e KoMaHArr T-BHI (SOLVIEWI. Cqe-
uapuir Ar4aJrora cnegyrouqnfi :

3 ad artme oru7uro ( II crc / O prno /,[ ono nu.ume ntnocfi / C evenue ) :C
Enter en option (Ucs/Ortho/Auxi l iary/Section ) S

,{anee npeAJraraercs o[peAeJrlrrb Ha o4uofi  zs npoexqnft
[JrocKocTb paSpeSa c [oMoulbro AByx Tor{eK;

Vrcatrcume nepoAn rlovrcA cercyuqert rlnocraocrnu:
Specify first point of cutting plane:
Vrcatcutne arnopyto rnovrcA cercAu+ei nnoacocrnu:
Specify second point of cutting plane:

B naurevr cJryrrae nJrocKoerb paopesa 6yAervr o[peAeJrsrb
no ropuoonranrHoft [poeKrluu c noMorrlbro o6tercrnoft npr,r-
BflBKlr K IIeHTpaJIbHbrM TorrKaM orBepcrl,rft ocnosaxfifi Aera-
nZ, paCnOJIOIICeHHbIM B nJIOCKOCTLT ee CI4MMeTDI, In.

3 6 8 3 6 9t l . rcru 3. Komnunrep1|oe KoHcrpyxPoBafl re

/Ianee [peAnaraercff yrcasarb cropoxy' orxyAa 6y4et crpo-

i l ' r ' r ,cf l  I IpoeKIII ' , Ig:

SpecifA side to uiew tronT:

Vxaxcenn KypcopoM rlo6yrc Torrrcy HI4x(e saAaHHoft rrnocxo-

( r ' r i  pa3pe3a. Dto neo6xoAHMO AJIff  TOrO' qro6bl HaIIpaBJreHI' Ie

lrf  )oequpoBaHvtr Aqrtr paSpesa coBnaAano c y' ICe [ocTpoeHHbIM

ru,r\oM c[epeAI' I .  .{anr,nefiuruf i  4uanol y)Ke HaM SHaKoM:

Macrumaf eula: <7>:

E n t e r  u i e w  s c a l e :  < 1 > :

[I,erumP eula:

Specify uiew center:

Ilepeacfi Veon 6uAo6o?o ?tcP&T a:

SpecifY first corner of uiewqort:

Bmopoti Aaon suAo6o?o stcg&tr&:

Specify opposlte corner of uiewport:

Hmn euOa:
Enter  u iew name:

Macruta6 paopesa nlr6epevr tarcofi  )Ke' KaK u uacurra6

lrr4a. I{eutp BrrAa (4na paapeaa) MoEceM $uxcnponarb MHo-

r ()rdparHo, rrorca He go6remca coB[aAenl4ff c pauee nocrpoeH-

rr() i i  uoJroBlrnoft nuga. Pavrcy BIIAOBOTO eKpaHa orpaHI4rIUM

r rrcBa ,I IO OCI4 CIrMMerpI4I4' CrIpaBa oxBarI4M USO6paxceHI4e pa3-

1rr:ua. f lpracaol ' IM pa3pesy raua 1-1'

O6patr,rte BHtiMaHr{e: HoBas npoercul4f l  (paepea) f lona HI' I-

. I ( :M HE OTJI I4 I IAETC' I  OT I IOCTPOEHHOTO PAHCE BI {AA CI IEPCAH'  HO

AUTOCAD roroBr4r raKoe uso6pall{eHlle gna o6pa6orKl ' , I  er.o

rrt l t , lag[oft T_PIICOBAHI4E (SOLDRAW), o l IeM pevl nofi-

J I  c ' I  H I ' I X C E ,

A H a r o r u ' r H o f l o c r p o r r M n o J I o B r ' I H y B I 4 A a c J I e B a c o B M e u I e H -

rr( ) r 'o c no.nonnnof i  upo{rra l rnoro paSpeSa'  Tonlxo 3a ocHoBy

no: l r ,MeM BI, IA cnepeAra.  , [na gToro cHoBa BoclonbgyeMcf l  otr -

qnei,t  Opmo(Ortio) KoMaHAbI T-BI4A (SOLVIEW)' Ha ean-

lroc o6 yxaaaHvrr cropoHbl BrrAoBoro orpaua AJrg co3AaHI'I f f

rrouoi i  f ipoexlrurr yKa)rceM JIeByIo BeprI]KaJIbHyIo rpaEHIIy BI4-

,/(()r lofo oKpaHa BnAa cnepe4u' Bnonl aBToMarur{ecxLr BKJrro-

,ilrriuraficg o6rexrnas uprrBflSKa K CepeAIIHe cropottt; cepe-

, luna (MLdpoint) nowotaer HaM B oroM'

CneAyrou{rfi sanpoc - o rIeHTpe HoBoro BIIAa; pearrnoBas

rrlrb pexcuMa OPTO (ORTHO) rooBoJlf ler pacroroxcl ' ITb Br{A

( creBa)) TOJrbKo na o4nofi  ropr{soHTanll  C BT4AOM <<c[€P€Arr>'
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MnororcparHo yragblBaff r loJroxceHue r{euTpa BLIAa (cJIeBa,
aeeoft xaanr,rurefi Mbrrrrn, 4o6rervrca yAoBJrerBopffrorqero Hacr{ Hax(MeM KJraBr{ruy Enter.

Bu4orori gxpau BHoBb orpaHr4trr,rM: clpaBa ocbro crrMMer_puu AeraJru, a cJreBa oxBarr4M BHAoBrTM oKpaHoM ee lrso6pa-
)f ieHr4e. HagoseM rra4 <Caena>.

DIM - caofi 4aa paaMerrlerru.fl lra HeM paoMepHbrx npu_
MHTI , IBOB;

yE - cnor7 co4epxauluilr suguMbre rraHr{r4;
HID - cnofi co4epxarqrfi HearaAr4Mlre rruluvr.

tlacru 3. Komnuorepxoe xoHctPyl,lPoBaHl,te 3 7 7
o

'faxr.rrvr o6paooM, c noMoulbro KoMaH.qbI T-BIIA (SOLVIEW)

M I,I IIOIITOTOBI'IJIH HEO6XOAIIMbIC BI'IAOBbIC 9KPAIIbI C IASO6PA-

) r (cHasMI , I  4na o6pa6or rc r4  Hx KoMaHAof i  T -PI ICOBAHI4E

(I iOLDRAW), xoropaa EpeAHasHaqeHa AJrs paOorbl c BlIAo-

I r r , r r \ { .H  eKpaHaMH,  cosAaHHbIMH TOJIbKO XOUaUgOf t  T-BI {A

( S O L V I E W ) .

Kouanra T-PHCOBAHI4E (SOLDRAW) rrraunaercs nw6o

rlronrcofi IOA|OTOBKA: IIOCTPOEHI4E ( SETUP DRAWING)

ll:rueJrr{ Tena ( Solid.s ), tru6o I{3 naAaloulero MeHIo - Pucoea'

tttte (Draw)> Tena(Solids) > Ilo1zomoarca(Setup) > [Iocmpo-

, 'r t  t te ( Drawing ).
3ra rcorvtan4a npeAJlo)Krar nrr6parr nugorofi  eKpaH AJIf l

(  osaaHli l f l  [JIocKzx uao6paxenrafi ,  4ononxnB ux lurpl4 xoB-

rroi.i. B HaIueM npl,IMepe rpu BI,IAoBbIx expaua c BI4AaMTI I{ ABa
' l)a3pe3aMll. ,{.na axrnBI,ISaI{r4lI nro6oro I'I3 HI4X AOCTaTOTTHO
il irBecTr{ Ha Hero Kypcop r,I  Harf iaTb neByro KnaBlr[ry MbIruH'

IIpu etona Ha o6pa6arbrBaeMbrx orpauax BMecro cyulecrBylo-

rr lnx araxnft Br,IAoB cooAarorc'f i  BI4AI{MuIe l l  HeBIlArrMbIe JII ' I -

i l r114, KOTOpble paSHocgTcg no cJrofiM cooTBeTcTByroulHX BI{-

/ \() lr .  a paapesbl (cevenua ) rutpuxylotca.

l lo ytronvauulo Bce cJIoH, HMeHa rcoropbrx coBnaAalor c

/(I)VTI{MH BI,IAOBbIMI-I 9KPAHAMIz' AJIS TEKYUIETO BHAOBOTO OK-

lllrrra BaMopa)r(I4Balorcfi. Taxyrc opraHIlSaIII4Io cJIoeB BbInoJI-

rrer KoMarrna T-BI,IA (SOLVIEW).
Ecnr.r sr,r peIuI{Te l4cno'nbSoBarb Ha rcarcou-au6o BI'IAoBoM

r f  r ( l )ane HeBrr .qr{Mbre JLvtHLrvI ,  to cgenaf i te oror  BPIAoBoft  expaH

:I I ( ' I ' I ' IBTIbIM B PEf iCI{ME NPOCTPAHCTBA MOACJIH I ' I  PASMOPOSbTC

/(rf rr Hero cnofi c LrHAeKcoM HID' flocle gToro saMegure rurr

f ry)KHbIx ttuwuilt Ha urpllxoBofi.

Yeprex MolKHo Ao[orHIlrrb I{ ApyrtIMI'I [3o6pa)KeHI4flMH -

I'I'IICHI{flMI'I, AKCOHOMETPI{qCCKI'TMII NPOCKIII{flMT{' AONOJIHI'ITCJI6-

nr,rMr.r BI,IAaMrr, Eeo6xoArlMbIMH AJIa Jlyqluero npeAcraBJleHrrff

/ ( { . ' r 'aJI I4.
' l 'perra 

KoMaHAa, Koropyro MbI paccMorpr{M -  T- [PO-

,l,l{JIb (SOLPROFILE) pa6oraet c lro6rrr"ru BI4AoBrIMI'I aKpa-

r t i r r r ru (s roM r{ I , Icre u c nocTpoeHHbrMtl  xovran4oft  T-B' IA

( , ' iO I ,V IEW) ) ,  Ona  npeAnasHar {eHa  AJ I f l  cosAaHvs  nJ rocKnx

rr ; r<r(r ra lef i  TpexMepHbrx reJr  I ' I  paaAeJIeHus aurrui r  Br4Aa Ha

i l i l / \HMbre H HeBI4AI, IMEIe.

I touanaa BblsblBaercf l  ru6o t rs rcouanAsof i  crporcu,  ln6o

( ( )o ' r 'BercrBypIr lef i  KHorKof i  naHeJII {  Tena (Sol ids)  i lOI IO-
' l 'o l lKA:  KOHTyPbI  (SETUP:PROFILE ) ,  nu6o I {3 naAan-
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ulero MeHroi PucolaHue (Draw )> Tena (Solids) > Ilo1eo.
moarca (Setup) > Itonmypat (Profile).

,{la nunonrerus. KoMaHAbr Hy}rcuo cHaqara nepefirn a
percuM Mo}env(Model) npocrpaHcrBa nr4cra vr alrtTuBkrstrpo-
Barb HyrnHbrft nugonofi axpaH. Brrarauna.s KoMaHAa npeAno-
xcrat mr6parr o6texru (rena) AJra Koropbrx 6ygyr crpourbcs
[poq)r,urr4 (naocrcue r.rso6paxenua), a aarervr oa,qaercs aa[pob:

Hao6pasumb cvpblnxble nufluu npoeuna na otn|enuu,otw
cnoe[[a/Hem]
Display hidden profile lines on separate tayer? [yes / No]

flpu ornere .{a (Yes) coaAarorcs orAenbHbre cnou AJrs
BI,IAI/IMbIX I{ HeBI{AI{MbLX nuuuit, c I{H.IIeKCaMH :

PV - AJrff BlrAprMbrx rrnnuir;
PH - Ang HeBr{Alrurrx nunr.rf i .  O6rr.rHrrf i  orner <,[ar,

,{a;ree:

Ilpoeryupoe&rnb nuvuu npolpunn H& nnoct(ocmt? [[a / Hem]
Project prof i le l ines onto a plane?[ Yes/No]

B oror MoMeHT paoHr{r la Me)rcAy <,{ar z <Herr B ToM, rrro
B nepBoM cryqae cosAaerc.a AByMepHaff npoeKrltrfi npo{rrnar
o6rercra Ha nJrocrocrb BrrAa, a Bo BTopoM - nvrHvtn npo$u-
Jrf i  ocrarorcs rpexMepHunara. O6a cryqas AaAyr B Bt4AoBoM
expaue aHaJroruqHoe uso6paxeHr.re.

CaeAyroulprrZ Banpoc:

V0anumv rcac&rnenbrrw,e pe6pa? [ [a/Hem]
Delete tangential edges? [Yes/No]

f lpu ornere <,(a,> ygaaarorca KacareJrbHbre (cxpyr.uen-
nue) pe6pa ueo6pantenrafi 4era:lu.

Peay.rrrrar BbrrroJrHenr4.fi nocrpoeHufi uso6paxcennfi na oc-
HoBe rBepAoreJrbHoro o6texra, AonoJrueHHbrf i  ocesrrMz rr.r-
r:vrs.Mvr, [peAcraBJreH Ha pucyurce 38. .(a"nee uoxno o@op-
Murb qeprexr KaK AoKyMeHT, cHa6AkrB ero neo6xoAr{MbrMa
pasMepaMr.r n Apyr.r,rMH QopuaarnrrMrr gJreMeHTaMr, (ocHoB-
nofi uaguucbro H T. A.) flprd aroM BbrrJrro.rr,ru caofi VPORTS,
coAepx(aulrlrfi parvrxu Br4AoBbrx gKpaHoB.

PaayueercR Mo)r(Ho lr He coaAaBarb [Jrocxocrubre rrpoeK-
\uv, a orpaHHqI,ITbCff CaMOCTOffTeJIbHO pacnOJIOE(eHHbIMII
BLTAOBbTMn OKpaHaMr,t c paSnurrHbrMu [poeKrIH.EMH TBepAOTeJrb-
Hbrx o66eKToB, r{cnoJr6ay.E cpeAcrBa yAaJrenua HeB}rAI,rMbrx
ttuttttf,t r{ nocrpoeHue ce.{eHuft.

{acru 3. Xoununrepxoe KoHcrPyxPoBaHxe 3 7 3
a

Paervreprt B gToM cryqae MolI(Ho Hauoclrrb B npocrpau-

( ' fBe JII{CTa, t{c[oJlb3y8 cpeAcTBa o6ceKTHOft npl4BEsKr{ '  Ta-

rroft napuaur BbIrroJIHeHHfl qeprel lca uMeer ro ocnoBHoe npe-

uMyulecrBo' t ITo MbI 6y4eu BcerAa I{Merb BOSMO'*{HOCTb' I43-

Mcuffs rBep.qorenbnrtfi o6'rercr B oAHoM lI3 BI'IAoBbIx axpa-

IroB, aBToMaTnqecr.gl rloJlyqaTb I43MeHeHI',tfl BO BCeX ocra'Ib-

i lbrx eKpaHax'

.I[ng corlacoBaHl4s orAeJIbHbIx BrrAoBbIx gKpaHoB nppl Ta-

r(oM c[oco6e cocraBJIeHI4a r{eprex(a AUTOCAD npeAJlaraer

r(oMaHAy OOPMATJI (MVSETUP)' Koropas BblsblBaercs roJrb-

Iro c rroMoulblo KJraBr{aTypH. ECIU AO BbISOBa KOMaHAbT BL'I

rraxoAI4JII4Cb B npocTpaHcTBe MoAeJII4'  TO KOMaHAa [peAno-

lorr nofirn B [pocrpaucrBo JIHcra c noAcKa8rcofi o roM' 'rro

/(Jrf i  BcraBKI,I  BI4AoBbIx e(pauoB I4cflorl '3yercf l  KoMaHAa C-

III , IA (MVIEW):

Bo&mu 6 rlpocmp&rr.cnleo nucnLa?[ [a/ Hem]:<,[a>

Enable paqer sqace? [Yes/No]: <Yes>

Beol e npoctnpa.H'cn1'6o nucfiLa' nnn scrrl&6"u euioett'x

.)Kpar+oe ucnonbaAerncn rcotwaflAa C-BH ['

Entering paper space. (Ise MVIEW to insert ModeL space

rt iewports.
P eeenepaqun npocnTpa;rc,rloa tluctrla:

Regenerating Paqersp&ce :

[Bar4aenueau.uef Coe|amt/ Macu'ma6 euOoeoeo ercpa'

,,.uf Onrr,uu/ Tumynanoc& 6norc/ Omnenal:'  
bl t in/breate /-Scale uiewports /Options /Tit le bloh /Undo I :

Onrluu KoMaHAbI [osBoJlsror:

Br,rpoBIIgTb - BbrpoBHflTb [poeKrl l4l4'  HaxoAgu{vecfi  B

()MexcHblx BI4AOBbIX gRpaHax;

coaAarb HoBbre BI4AoBbIe eKpaHbI (go coporca);

Macrura6 Br4AoBoro enpaxa - ycranaBJrusarr Nlacmtabrt

i(Jrs BTTAOBbIX 9KpaHoB;

B peoyarrare uoryqarcs l43o6paxenl4s MoAeJIIa Ha r{epre-

rrte (pnc. 38). Saterur B npocrpaHcrBe JII4cra B cf leql4anbHblx

crroffx [poI,ISBoAHTca 4anruefturee o{ropuJleHHe: npoBo'q'flTcs

()ceBble Jrvr:f.vIr, HaHOCgTCg paSMepbl' ocHoBHbIe I'I AOTToJIHI4-
' t 'eJrbHble HaAnI,IC14.

rurynrnrrfi 6norc - flosBoJlfler sarpyal4Tb HMeloulyrcca B

6n6nuorexe tua6JroHOB OCHOBHyIO HaAIII'ICr IIJII{ COSAaTb cBolo.
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o@o
Puc. 38. llao6paxeHr.rfl Ha rreprerrce

10. OKOHIIAHI4E PAEOTbI

I Ipu pa6ore c pprcyHKoM percoMeHAyercff nepr4oAr.rqecKv
coxpanffTb ero. PucyHoR Molr(Ho coxpaHurb B paoJl l4rrHblx
@opruarax .

Ifopa}orc 1eitcmauit npu coxpaHeHuu t{o6ozo pucyHrca:

1 . As craHAaprHofi uane.nu ilJrlr Meuro @AIiIJI rrr6oarr
COXPAH?1;

2 .  B  gua loroBoM oxHe <CoxpaHeuue pucyHra> BBecr r r
rrM.fi HoBoro pucyHxa. Sarelr nrr6parr OK.

Ecnn pucyuox coxpaHJrercfl Ha Ar4 cxere, To ras Menro @AI4JI
nHbuparor <Coxpanntr KaK...)),  BBOAffT l IMa pr{cyHrca, SaTeM
nrr6uparor Ar,rcK <AD r,r <.CoxpaHrrrb>.

f loc.rre oKoHrraHns pa6orr,r r4s MeHro @ari.n err6uparor
BbIXOA. 3arervr HalrrrMaror KHonKy flycx pa6overo croJra tr
er,r6uparor <SaneprueHrEe pa6oru>.

NPNflOXEHIAfl
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