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BBEAEHNE

B \ucno AucqunnuH, cocnaantbulux ocHoey uHxeHepHoao o6pa3oeaHue,
ex od u n H aq epm a ne n h H aE ee o Mem p ue.

HasepnanenbHae zeoMempuq eenqemce odEuM B pa3denoa aeoMompuu,
B rcnopoM npodnpahcneeqqge Qop4ht (cosoryn4ocnu no\ox nu4un u no-
eepxHocnea) c ux zeo$enpucec<uuu 3aKoHovepHocnegu ujwatonct e eude
noapaxe4 un Ha nnod(enu.

OcHoeHoi qenr,p daEHoA duqiulnuqhr cenqenc, ttopqupoeaHue yMeEuF

uso6paxanb eceauuoruHe co..tenaHue 2eoMempuqecrux OopM Ha ntocKocnu,
a naKxe weHue npoBeodunb ux uccneooeaHue u EvepeHue, donycKaa npeoa-
Da31aaHue 6060areHuA,

Ha\epnamenLqae .eo$enpuf, flepedaen pqd ceoux nonoxesui e npaKrnu-
xv ahrnonHeHue nexHueacKux eepnetel, oAecnequaan ux eapa3unenbHocnE u
eei\ocm' a cneloeanenb'to. u e8voKHocnh eocnpoueede\ul noopaNevHux

1. PAEO\A9 NPOIPAM A NO HAIIEPTA|EN,HO'4
TEOMETP',1U

TeMa L BeeAeHue- Menodbt flpoewu1. LkHnpanEHoe u napannenbHoe
npoe\upoeahue. ocHoaHqe c€oicnea np1 oyzon'hozo npoeuupoaaHue. qep-

nex nosKu u npeMotl e cucmeMe npiuoyzonEHux KoopauHam.

Te^ta 2. npqMbte o6u.toeo u sacmHozo nonoxenue. TosKa u npevac CnedN
flpnhoa. onpedeneHue HanwathHod eenueuHH onpxxE tlpr ot cnoco6oM npr-
MoyzonbHoeo npeyzon*luxa B3auMHoe nonoxeHua oeyx nptit6tx.

feva 3 nlacKocnb. cnoco6v 3adahun nnockocm\. nno ocnu ooqezo u
sacnHozo nofloxeHun. To\Ka u npgMae e nnocKocnu. nprMue oco6aao nonoxe-
Bua e nnocKocnu. B3auMHoe iepeceueque nnoctocnei u nepeceqeHua npe oa c
fln&xocnbp. npoeuup@aque nprvozo yzna. napBnnenbHocnb nwMoi u nnon
Kocmu, napannenhHocmb det < nnoct<ocmei. nepneHd\ynep\ocnE npRMotJ u
n n oatocm u, n e p n e H du xyne p H ocmb a eyx n n ocKoc n e t.

Igap-lL AKcoHo enpu\ecxue npoe'quu - o6u/ue noHFtw. CnaHdapn\He
aKcoHMenpucecrue npoeKtluu (rocT 2.317-69). nprMoyront'Hbte u3o$empu\e-
c^aa u ouMempu\echaq npoexwu

IqlLL Abcobht npeo6pasoaa\un npoetQui. Cnoco5 nepeMeHH nnocKo'
cnel npoe|Jluu. Cnoco6 apaqe uE eoKrya npoe4upytoulux nprvyx Cnocoo
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nnacKonapantenbHoeo nepeMeqeHue (cnoca6 epaqequt 68 y\a3aaus Ha qep-
nexe acea epaqeguc, nepneHduKynepHhtx npoequn cnaco,
epaqe4ue eoKpyz nptMbtx, napannetbH6tx nnocr<ocmrM npoeK\ut).

TeMa 6. Kpuabe nuquu. Oco66te mo\Ku Wuebx AnpedeneHue nopeA\a
Kpuqon BuHmoBEe nuHuu. UunuHdpurccKae u kogueecKae

TeMa 7. noaepxHocnu OdpajaeaHue naeepxHocnu Knaccubukaqu, Ro-
eepxgacnet nuHencamae E&epxHocnu. Bu1noeae noeepxHocnu. noeepxHa-

TeMa 8. M\ozaapaqHuku. nepece\eHue MHozozpaHHukae
npnMod nq uen. nepeceee\ue MHo.azpaHHuKae Pa3eepmka flasepxHocnu MHo

IeMa 9. nepeceueHue flaeepxHocnen epaqeHue nnacKocnblo u tlpeMol
nuHuen PakepnKu noeepx ocned qunuHdpa u KoHyca

TeMa 14. nepeceee1ue noaepxqocnen. Cnoco6u nocnp
peceeeHue noeepxHocnen. cnoco6 scnoMozamenbHbtx ceryqux Mockocnel
Cnoco5 acnoMoeanenbHbtx cetyutux c+tep. tlacnHue cnycau nepecese ue no

Pexo[etadye a, nunepanypa

l ropAoH B O, CeqeHqae'OeueecKun M A Kypc HaeepmanenbHo1 eeoMen
Puu. - M.:HayKa,1988
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MeHHat ObtcqHnttHe Aue cnyAsHnai ycix cneubqn'Hacuen. - lliqcK: 6ATy,
1995.
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MeHnauuu (2.301,68- 2.304-81, 2.307 68)



2. ItETOB,9ECKI,tE yKA3AHn9 K U3yqEHnK)
KYPCA H AI] E P f ATEN b HO N TEOM ET P' U

npu BWeHuu kypca Heo6xoduMo, npdt)e sceea, a3Ha\oMunEcs c npo-
apaMMoa, npuo6pecmu we5kyb numepanypy u naanensHa npodyManL kaneH,
dapHdn pa6oeun nnaH caMocnoqnerbHw we1san pa6onu, caznacyq eea c
yteaHhtM zpa+urcM. B snoM nnaHe cne1yen ylecnb. qna Hapejy c ntee1ueM
neapuu Heo6xo0uMo dHaKoMunsca c peaeHueM munaehu 3aaae rcxdoit neMbt
Flpca u eunonHunb koxnpon\Hbe pa6ana

llpu u3yqeHuu HaeepnamenbHai eeo$enpuu cnedyen npudepxuBanbca
cnedyputux o6u)ux yKa3aHu t.

1 Ha'lepnanenbHyo aeoMenputa cnedyen rcWanh cnpozo nocne1oea

2 npocunaHHsn Manepuan donxeq 66mb ,ny6a(o ycaaeH CBou 3HaHuA
Hado npoeepcnb aneenaMu Ha Bonpocu dne cavonodzonoeku, npuse
deHHuMu e WeOHotl tunepanype

3 Ean'aw naMoab e uy,leHuu Kypca oKa3hBaem Roqcnetm aydunopHBtx

4 B KWce Haeepnanenhqo1 eeoMenpuu peaeHun 3adau donxHo 6sn6
ydeneHo oco6@ BHuMaBue npex1e \eM npucnynunb K peueHub nan
unu uHoi eeoMempuqecKa| 3adacu, Hado na4enb ee ycnoeue u qenKo
npedcnaeunh ce6e cxeMy peweHu, Cnedpn npedcmaeunb a npo-
cnpaHcmee 3adaqque zeaMenpuced<ue a6pa3d.

5. Ha HatranhBon cmaduu u3yqeHu, Kypca nonqqo npuAeeanb K Modenupo-
@Hup u npucoexav u3rraeMbrx 'eoMenpuqeckul Queyp u ux @eena-

6 B cnyeae, ecnu auHukHyn npydHacnu e npouecce peaeHue 3ada'!, c
KomopbtMu cnyaeHn He e cocnoeHuu cnpaeumhca ca ocnoemen\Ho, oH
dotxeH a6panunbca 3a nucbMeHHon unu ycnHoi KoHcynbnauuet Ha
Kabedpy uBxeHepHot epa*uKu yBBepcunena.

7. BuianHe\Has e nonHoM o,beMe pa5ona a6lcstaemcq e yHuaepcunen
Ha peuenupoeaHue noiyeue nanoxunenhHbfi oneen Ha pa6ony c om-
MenKon (tollyqeHa k co6ecedoeaqugr. cnydesm uMeen npaea npu yc-
neaHav npoxoxdeBuu co5ecedoaaHue caaaanb 3QareH. B cnyuae, ecnu
cny1eqn e p*yrhnane anpaca He npowen ca6ece1oeaque, npenoda-
eanen6 snpaee aHqytupoeamb KaHnpanbsoe 3adaHue, coo'ulue 05
3nov Ha Ka$a1py u Ha &akyn'nen Ha 3rcaveHe cnydeHny npe.M2a,
enca peuunb npu 3adaqu u onaenunh Ha oiuH neopenucecKun 3o-
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npac. Peweque 3adaq aunanHsenct Ha nucne \epnexHoa 5yMazu 6op

3. TPEEOBAHN9 K BHNONHEHHN KOHTPONbHbIX PAEOT

KoHmpotbHue pa6ond no HaeepnameRbHot eeaMenpuu npedcnaenepn
co6ai1 cepmaKu, rcnopue sanotHetomcs nomedasanenbHo no Mepe npoxox-
deHue t{vpca HoMepa u Konucecnea 3adae, exo0equx e KoHnpanbHbte pa6on8,

sLdaonca Ha rcQedpe uqxeHepHoti 2pa6u<u Ha ycnaH&oeqon ceccuu 3 3aeu'
cuMocmu on cneuuanbqacnu a\u npedcnaeneg4 3 eapuaHnax. cnyaegn 3hl

eaDuaHn 3adaHue, HoMep konopozo cooneencneyen cyMMe
npex nacneouux uu+p eza u 6pa. Ectu, HanpuMep, t\e6Hbtn wu$p cmydeHna
737t33 noaqBos.e |oHnponBrh'\ Da5onat no haqepnanenbroi .Fouenpu,
ejnonHeen ueobMat eaDda\n rada9ua (l+i+J'7

Kaxda, koHnpanbHae pa5ona npedcnaeneemc, Ha pelleH3upsaHue a
nonHoM a'beMe npedcnaeneHue KoHnponbHbtx pa6on na sacmeM Be pa3peua'

enca Ha Kaxdyn KoHnponbHyp paoony npenodaaanenb Ka&eopbt cocmaane-
en peuenulo, B Kanapoi KpanKo onMecaen ee docnaugcnaa u Hedocnanku.
KoHnpanbHyNt pa6any BMecne c peqenuen aa3epaqabn cnydesny npu Ha
nueuu nonoxunenbHoi peqeBuu aHa xpa\umce y Hezo 0a 3rcaMeHa noMenKu
noenoAaeanens donxH't 6,nb npuqens cnydeHnoM K ucnon1eHLn Ecnu pa'

6ana qe 3aeneva, npenoAaeamenb e peuenuu yka36@aen, KaKyto qacnb KoH-
mponj,Had paaonq Hado nepeoenanb ecQ KoHnpatBHyn
pa6omy eHoe6 Ha naenopHoe peqe*uposaHue cnedyen ehtcLtnanb kaHnponb-
Hyb pa5ony nonHocmbb

KaHnponbHue pa6anu npedcnaenepn Ha pelleH3upoeaHue cnpoeo a
cpaKu yxanHHae 3 epa.puKe

Ilepnexu aLtnonHtpmca Ha nucmax cepndKHoti 'yMaau QopMana A3
(297x42a MM) CoenacHo rOCT2 iA1-68, paMky eepnexa np@odrn. amcnynae
20 MM cneea u na 5 BM @ Bcex Apyaux cnapo4 om apaHutl Qopvana B npaeav
HuxHeM yzny .bopMana noMeqaenct ocHaeHae Hadnucb no rocT 2.104'68
(&opMa 1) (cM puc 1).

UcxodH'E daHHue K 3adaeaM 6epynca B cooneencn3uu c sapuaHnaM u3
na6nuq. Ilepmexu sbnonBAnnca c noMoulhlo uHcmpwegnoe e 3adaHHaM Mac
wna6e u pa.M€4atomca c y'renoM Hau6onee paelaMepHara pacnonoxeHue Ba
5paxeHue e npedenax bopMana

Bce Hadnucu AotxHbt 6btnh eananHeH cmaHdapnqLtM apu$noM pa3Me
paM 3.5 u 5 MM B coonBencnBuu c .OCT 2.344'81. Bce ocHaeHbte acnoMaea'
nenLHqte nocnpaequ, donK4ht 6htm6 coxpaHeHbr Ha nqamenbHacnh na-



.rnpoeHun donxHo 6hln6 6ptu1eHo &phaHoe eduMa\ue. t le5paxHo ebtnon9e{-
4se nocmpoeHue He monh pnexa, Ho u npueoden K
HenpaeunbHuM pe3ynhn amaM

/ t 0 )l

Y,odep ^ aqnporLrai patund

$

Puc. 1. lTDweD 3arcnqeHua aq@Hoi Hadn@

Tonuua nusun .teonexa NntHa 6 nb eunon4eHa e cooneencmeuu c
rOCT 2303-68: nuHuu auduvoeo xo\tnypa - cnnowHait mottcno, ocHoaHo,,
monuluHo, s = 0,8+1,0 4u; nu4ue nocmpoeHue u nuHuu c6s3u - cnnowrci n@-
xoI, nonqugon S/3:s/2; nuHuu HeeuduMozo rcHnypa - umpuxoeot, nonquHoti
S/3-. 92; nu9uu qeHnpoBbte u oceehte - wnpuxnyHxnupHol noHKon, monu4uHo'
S/3+'s2.

npu a6nanqeHuu 3adae KoHmpanb|ux pa6on uMonh a eudy, eno 3adaH-
Hbte nnocKocnu u noaepxHocnu Henpo3paqHbL

qepnat KoHnponhHot pa(nnu cmadhraapm no bopvana A4
(210x297 MM), eKna1ueapn e t@Haepn u ascbnapm Ha peUeHjupoea4ue e yu-

6tI9 0t0t0j 00/
ffiepn0nPhHofl
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1.3AAA|ttl, BXOAgt4,E B KOHTPOnbHbtE pAEoTbt

3AAA9A 1

Aipedenumb nuHun nepeceueHur det\ npeyzonbHukoa ABC u DEF
(puc 2) u nocmpounb ux a(coHoMenpueecKue unopaxesur AaHHue dre ceo-
eeo eapua9na aenh n naonuuu f. npuMep asnonHeHu, 3adaHue 1 spueeaeH
Ha ceprexe 6rTv 010000 001 .

Yxa3at ua r DeueHuo 3aaraeu

An, e\tnotHeHu4 3adaeuHeo6xoduMo u3lttunb neMy (tuau Hoe nepece-
ueHue nnaxacnen u flpr on c
nnocKacmbKa,.

PaAony uacanE c no-
cnpoeHue no 3adaHHbtM Koop-
AuHanaM moeek eepauH npe-
yzonb4uKae, a 3aneM onpeae-
nuns nuHun nepece\eHue
1eyx npeyaanbHu(oe. nu9uN)
nepece\eHue npeyaonbHuKoe
cnpoem no noeKaM nepeceqe-
suq cnopoH odHoza npe-
YeonhHuka c dpyauM Budu-
trocmb cmopoH npeyeonhuu-

. 8

puc.2

HuKoe, uman$y, KoopiuHanHyp noMaHyn (x, Y,

xoH Kypu py0u.u M moqKaM.
B npaeot .tacnu eepne-

)xa nocnpounB aKcoHaMenpu-
eecKyo npoek4uo npeyaanb-
z)dne Kaxdo notlr

3MAtlA 2

nocnpounb npoeKquu npevot npwMb!, acHaaaqueM Konopot eaneenca
mpeyeanbHuK ABC (aucona npn u 70 M ), u Hedocmatou.lue npoe&_uu flpevoit
MN, napanten'Hon zpaHu AAl Bq (puc 3) EaHHue dne csaezo aapuaHna
*rm6 8 maonuubt 2. npuMep ebtnonHeHue 3adacu 2 npuaedeq Ba cepnexe
SrTv 014000 002
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yK3aHUr { peueHuro 3ai,aq{r

Ane eanonrcHue 3aoa\u Hea6xoduMa npapa6ona'|6 neMy (nepneHAuky_
nepHacnh u napannenbHocnh npzMot) u nnockacnu, dayx nnocKocneij,.

Pa5ony Haqanh c nacnpae\uq npoe(Jut noeeK no 3adaHHbM kaopduHa-
naM. TpeyaonbHux ABC (AB C, A'B'C") eensenca ocHoeaHuev np4Moi nprcMbt.

B'
Ant onpedeneHue
eaconu npnMBt u3
xaKon-nu6a aepuuHbt

yeonbHuKa ABC, Ha
npuMep B moc(u
A(4, A ), eoccna-
Baenueaeu nepneH
duKynep K ABC
(A BC, A',B"C) On-
pedenue Ha nepneH-

ydaneH\yp Ha 7a MM
on acHoeaHue npnMh!, npoeo1uM cnopaHu eeDxge2a ocB@aHuF

AuduvocnB apaHe1 nprcMH onpedenunh Rpu naMoau KoHKypupytoqn
maee\ HeAocna$uu4a npoeKuup nptMoti MN onpe1enunh u ycnoaue naDan-
nen*ocnu DpFMot MN epaHu npujqLtaAl BBl.

3MAttA 3

naqh! Koopdu\anu aepuuq nupavudbt SABC. Tpe,yenca onpedenunb
yzan Mexdy nnoc|ocmsMu AAC u BCS, Hanypan'Hy@ eenueuHy oc\oeaHue nu
paMudbt ABc, HanypanbHyn eenucuHy pe6pa SA. AaHHbE dne ceoeeo eapuaHna
semh w na6nu4bt 3 npuMep ebtnonHeHue 3adaqu npueedeH ha ceprexe
Erfy 0100a0 ao3.

yxa3aque ( peueaoto 3aoa..u

nne peueHue 3aaaqu uyqunb nevy <Cnacoobt npeodpansaHuR npoe{-
uun, Pa6ony Haqan' c nacnpoeHue npoeKt4un eepwuH nupa$udh! SABC, pac
.cnaxuB eepnq{ a qeHnpe oopMana

yeon Mexdy nnocKacnaMu ABC u BCS onpeAenunb cnaco6oM nepeMeHht
lnocKacnei npoe&.pi, eeedt Aee iaMeHu nnackocnen npaeKuut: nepeyn na-
.atnetBqo pe6py BC .eyepaHHazo yrna. snapy@ - nepneH)uKynspHo 3nosy

| l
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c(1&\ 10;70), M(6ot 0; 5o),
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N(100;62; 55

N(10,30,2

13

12

14 iC(210: 75;55),
IN(130:a; n
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pe'py Ecnu pebpo napannenhqo nnockacnu npaequun, no aocnanacqo odHon

HanypanbByo eenuquHy ocqoeaHus nupavudbt ABc onpedenunB cnoco-
AoM nnackanapannetb4azo nepeMeqeHue, pacnotoxue ucKoMae peueHue 3 ne-
aan qacnu $opvana. E , 3no2o cneaJem eqaqane nepeMecmunb npey?onb-
HUK ABC B nonorcHue, nepneHdurynepHoe nnocKocnu

HanypanEHyb senueuHy pe6pa SA onpedenun' cnoca6oB epaqeHue eo'
\pyz o.L nepFeHdulyneDhon nno. ̂aLnu npoeruui.

A(35,20,5) B(77,60, 48) c(15 45,40) sr65. 0, 68) I
s(sj. 12,79) ,,

s(70,0,72)

4(76,0 17)

a(52,5, 12)

A(54.26 0)

A(25,5, 12)

A(94. 40 21)

a(94,26 53) c(33,37,57)

B(97. 37.69)

BI4A, 34, 4A)

Ct6a,15 a) s(E4,64,61)

c127.51, 35)::- .-.:::1 ) -'* - ": l
c(8, 31,45) S(32.6A,36) I

l
ct la.43 52) )  5t45,5A,38)

c(31.40, j5) i s(60, 38, 64)

ct27 74.0)

c(108,74,7)

a(55,a , 1 1 ) ct37. 15 5otTSt6L fi, a3j
B(92.55,42)a(50,t 6 , 0 )

92 s0) B(54, 46. 22)

a(14,80,34)

A(90,47, 38) B(34, 80 43)

A(80. 43 29) B(25, 75, 40)

8(68,42,24)

a(85,9, 17)

c(53,20, 13) | 5t80,28, 65)

s(78,28 78)

A(70 47 24) ) cG3 2A 3) s(55,27,65) |
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A(51, 18, A) c(8,54,12) s(44,36.50)

A(42 17 0) B(84 54 41) C(24,42,35) 1 s(54 7a 26) i
8(102, 33, 50) c(43,52,60)

i  4(63,52,26) c ( 6 , 7 1 , 1 5 )

8(76, 54, 4e) c( l7,35,4A) s(55,3e,68)
s(12,32,65)

Ttto tE. ssq f Btz5, a, n)
8(74, 72, 37)

A9O, 16,0 |  A(108, 48,25)

aH6 U A)

aF5, 70, 30)

B(88,65,42)

30.46)

a(35 11,  6)

aQ2,26,57) q

q
BapuaHn 22 A(55 5, 10)

I . : ' , - : :  t  " ' *  " * '
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aEapua;n ta A(52,8,5) B(80, 36,n-
2

a
,

n-r t8L P!o{tj, 49) ) C(47,37,

a(70, 1/, o) B(87,

B(104.34,6A)

3AAA'|A 1

nocnpounb 3adadHbte MHoaazpaHHu(u B npex npoexu
ey@u.tuMu nuHusMu cpe3a u Hedocnabque npoeK!.pu nocKu A. nagque dnq ceo'
eeo eapuaHna dtmh us na'nuubt 4. npuMep peaegue 3adacu 4 npueedeH Ha
'a,bpnexe S.TY A1A00A OA4

35, 31) c(21,46.  50) s(52, 34, 70)

c(41,24, 52) stsz 13 35)

noanpoun' nuHua flepececeHue flupaMudu c nprM1t npwMat AaHHae
dne ceoezo eapuaqna a3enbu na6nuqu 5 npuMep peaeHur 3a0a'4u npuaedeH
Ba cepne*e SrTY 010000 0o5

Yka3aHuE x peue$u'o 3ada\u

Ant peueHus 3adaeu 5 Heo6xa0uMo u3yqunb neMy knepeceqeHue MHoea-
,paHHuKoe, PeaeHue 3adacu Haeanb c nacmpaeHus KoapduHanHu\ ocen c ma

Yrc3afiua N PeueHuto 3ada'tu

nns peueHue 3anaeu 4 Beo6xo0uMo u3y\unb neMy (MHo2ozpaHHuKu. ne-
peceseHue MHoea?paqquxae nn@Kocnb@'. Oca6oe eBuMaEue cnedven tdetunb
saFp.caF .foqNa u n|lqte aB noaep'qocnu . "CPceHue 2pah48. rceep'HocnPn

npu nocnpo*uu qepnexa nupaMudht Eeo5xoduMo cHacana docnpounb
eopujoHnanhHyn npoeuup. a 3aneM nacmpounh npa&unhHyn. nnt nacnpoe-
Hue &uayp], nony\aeMoit npu nepeceeeHuu npuMbt u nupaMudu nnoc<ocm'E,
Bado Hanmu nu6o noqxu, e Koinphu pe5pa npRMH unu nupaMudd nepeceKann
daHHyn nnackocnb, nu6o anpsku nptMux, na KonopuM epaHu npu3Mbt utu nu-
pavudbl nepeceqa,onca nnackacnbto

Ane nocnpoeHus Hedocnanqen npoeKquu noqKu A(Aj Ha nagepxHocnu
nupaMudbt cnedyen eocnot Hotl DpeMad (sK), npuHad
nexaqerl nnackocnu.

3AAA|tA s
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KuM pacaenoM, \ma6! Ha none qepner<a eananHunb nocnpoeHue pe6ep B Ha'

nypanbHyn Aenueu+y B noneencneuu c uH.ueudvatBqbtMrl daHH'tMu cnpo'

encs npoeruuu MHazo2paHsukae (nupaMuds u npBMbi

nuHu, FeDecPlPHua MHo.oepahH'soe onDedeEencq no notxar, repece
qe\ue oe6ep odHoza M\ozozpaHHu\a c epaHsMu dpveoea u npedcnasneen co6on

n DacnDa Hcnae H H bt n M Hoeo\QonhH u K
fpagu 5oKoeon naeepxHacnu npu3Mu eetronca zopu3o4nanLHa'

npae4upy0uuMu
nuHuu nepece'teHue cogna1aen c eoprcoHnanh\ol npoexuuet npu3MEt

Ha 2opuioHnanhHon npoeKuuu o6a3HasuM moqKu nepeceqeHue peAep nu'

paMuAs c nasepxqocnho npuMh! (noeKu 1,2,3, 4 5 7) u noeKu nepece\eHue

De6Da E IDBMH c noaepxHocnho flupaMuAu (nocKu 6 u 8) ApoHmanbHBte npo'

eKuuu mocex 1 2, 3, 4, 5, 7 onpedentpnct c noMou.luo nuHuti enu a dne na

cmpaeque hpaHnanhgLu npoeKuut no\ek 6 u I npoaaduM BcnoMozanen'Hvp

zopDaHnanbHo-npoeuupytoqyn fltocKocnb (a)

auduMbMu nanenncn nanEKa ne cnopaHd MHozavaonBHuKa nepeceee

Hue. KomoDbE flpuBadter<an suduMbtv zpaHrM MHaaazpaEBuKoa

3AAAIIA 6

nocnpounb pa3aepnKu MHo?azpaHHuKos, npuse)eHHbtx e 3adaee 5 naKa-

3anb Ha pa3BepnKax nuH p nepeceqeHus npuMep peueHue 3a0a\u 6 nprcedeH

Ha cepnexe ElTl a10ao0 406

Yn3aHu, K PeueHub 3ada'1u

Dnn peweHut 3adacu 6 Hea6xoduMo u3ylunb neMv (PaBepnKu nagepx

Hacnu MHoeo2paHHuKa'.
gne nacnpoeHus pa3sepnoK npwMb! u nupaMud\I Heo6xo0uMo 3Hanh Ha-

nypan'Hyn aetucuHy (H.a.) u' pe6ep

H.e pe6ep np|..JMbt onpedentgnca HenocpedcneeH4o Ha qepnoxe

AnE o1peoeneHue H a. pe6ep nupavudbt Moavn 6btmb ucnansaBaqg pa3'

nucHbg cflaca6!, HanpuMep: H.e pe6pa BC (B'C") onpe1eneHa cnacoAaM npeMa'

yronbHoro npeyzonbHuKa, H.e. pe6pa AC - cnoco6ov nepeMeHu flnoc|acnu

npoe|quuj ocnanut;x pa6ep u anp Koa - cnoco6oM apaqeHu'

3AAAIIA 7

nocnpoumh Hedacmaouue npoe4uuu nu]ut npuHadnexaqux sadaHHbtM

naeepxHacneM. Aanb Ha3eaHue Kaxaon noeepxqocnu

27
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EaHHbte Ane ceoeea eapuaHna Bjenh n na6nur.tht 6 npuMep BLtnotHeHue

ia)aqu 7 nDuee.eH Haceonexe EfTy 01oqaa 407

Yxa3a,r& n peweHu'o 3adaeu

Ane peaeHun 3ada\u HeoAxoduMo u3yqunb neMy {nepeceeeHue Eaeepx

Hocnu apa4esus nnocKacnbp u nptMon tuHuen,.
PeaeHue 3adacu Haeanb c DacnpoeHue KoopduHanHux ocen, Kanapae

Hea6xadu o pacnonoxumh npu5tnunenbHo flocpeduHe QopMana. nacnpounb
flpoeKuuu cbepu 3adaqHaaa pajuyca c qe9npoM e noqKe O l1a 3adaHHbtM ka'

apduHanaM nosek A, B, C, D cnpouM @poHnanbHyto npoeKquo cKedqazo on-
aepcnu1, Kanapae eentenca ahlpoxaeHHot npoeK.lueii nu uu npeceee9uE aa'
tee 3adaca cqoduncs k anpe)en$un He1acnaQu)ux npoeKqun naeeK. npuHad'
nexaurux naeepx Hocnu cQepH.

Y{a3a,rue K peweawo ladacu

nts abtnonHeHue 3adaeu HeooxoduMo u3wunb neMy knoeepxHocnL,.
y)etue oco6oe eHuMaHue eanpocaM dKnaccubrkauue nagepxHacnu,, rIo'lKa u
nuHue Ha n$epxHocnu,

ogapMunb ,pa$ueecKyto pa6ony e coongemcneuu c odpasuaM Bdnan-
HeHue 3adaeu xenametbHa Baqanb c nacnpoeHue no dByM 3adaHHaM npaeKL\u
sM mpenbeij TaK KaK np6ae nuHun npedcnaeneen ca6on .oeoKynHocnb naqeK,
no flacnpaerue nuHuu, pacnono4eHHon Ha zeaMenpueecKaM mene, acHaea4o
Ha nocmpoeHuu npaeKuuti onden'Ehtx noqek snan nuHuu. Ine Haxox)eHuq na-
ceK Ha noeepxHacnex epaqeHue o6LtcHo npaeodsn o6pa3Yoaue snux Daeepx-
HocneD lHanpuMep, nocKa 6 Ha kovu\ecKon noeepxHocnu) unu napannetu (Ha

npuMep, nactu 5 Ha koHutlec(on noeepxBacnu) an' anpedeneHus noeeK Ha no'
aepxHacntx c nnocKocmbp napatnennna - \unuHpauaax, KaHauaax, eunep6a-
nuqecKux flapa5anoudax - npoaoaen nuHuL, napannen'Hue nnocKocnu flapan'
tenuMa (cM. a6pa3e4.

npu nacmpoeHuu Kpua!]|( nuHut Heo6xodurc o6paqan
paKnepHbp (anapHae) mocKu: Bhtcuue, Hu3uue, 6nwHue, danbHue, moeKu Bu

3AAAqA I

nacnpounb He1ocna@que npoeKuuu cKeuHozo omeepcnue e cQepe (3a
daHsozo paduycaM R). Cxaa3Hoe eenupexyzonbHae onaepcnue 3adaHa xaopdu
MnaMu aepwuH A, B. C, D. naHHue dne rcaezo eapuaHna *enb rc na5n 7

npuMep peueHut 3a1aqu 8 npueeAeH Ha qepner<e SrTv O1A0O0 AOB

t9
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nocmpoeHue Ha\amb c onpe1eneHue xapaKnepHhtx naqeK nuHuu nepece'

qeHus: novex Ha 3|sanope znasHbu MepuduaHax naceK Ea xoHuax 6onbuon

ttu;

V
F
E ,
7

^|"s-l
; 4 X , i

1 1 8

Ze

35
--

ZS R

t=
t-- l

70
/o

58 62 56 95 9 5 45 35 46

60 60 1 1 4 35 56 95 95 35 46

70 60 58 120 35 58 95 95 J5 48

5
6
1

7A 6A 58 124 36 56 42 94 42 36 48

69 56 60 1 1 6 58 94 94 45 36

72 60 58 1 1 6 60 92 42 92 42 36 I
72 58 60 120 34 60 92 42 92 42 34 2

8 72 58 5E 122 34 60 90 4A 90 40 34

9 74 62 60 122 34 55 90 40 90 40 34 45

10 69 5a 6A 20 36 8 1 94 94 94 94 36

62 58 2A 36 80 92 94 92 94 36

t2 72 62 62 20 35 80 92 92 92 92 35 48

t 3 72 60 62 22 35 82 9A 92 90 92 35 4A

70 60 60 1 8 34 82 94 90 94 90 34 50

15 70 60 5A t 8 34 82 94 90 94 90 34 50

1 6 72 62 20 u 84 94 96 94 34 5A

1 7 70 62 60 1 8 32 84 90 96 90 32 5A

1 8 68 60 80 20 i2 86 92 95 92 95 32 50

1 9 68 58 62 20 32 E6 92 95 92 95 32 50

1 2 0 70 58 62 1 8 32 86 94 90 94 90 32 52

21 /0 l 60 58 1 1 8 35 60 95 45 95 45 35 52

22 70 62 62 120 36 60 92 92 42 J6 50

23 68 62 60 120 34 62 92 92 42 34 50

68 62 58 122 35 62 9A 4A 90 40 35 52

68 60 58 120 30 60 9A 42 90 42 36 52

26 70 60 60 120 35 60 92 92 J5 52

111 70 58 60 120 32 62 92 45 92 45 32 50

40
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nocnpoumh nuHup nepeceseHue KoHyca epaqe\ue ntacKacnbo ABC 06-

uezo nonoxeHun. IaHHbE dnq ceoeeo eapuaHna a3enb B na6nu48 I npuMep
sdnan\eHue 3adasu noueodeH Ha qepnerG 6rry O1O0AA 0a9.

3AAAtlA 9

fa5nuUa I

ZK YA ZA YB ZB R

78 72 a 10 50 62 46 30 62 82 125 10 140
2 78 72 0 82 t25 1 0 10 50 62 46 30 62 ta0
3 80 72 a 46 30 62 82 125 1 0 1A 5A 62 ta0

80 70 0 1 0 5A 62 a2 125 1 0 46 3A 62 ta0
5 78 70 a 40 30 62 10 50 62 125 10 102
6 80 72 a 15 .'o 60 10 50 60 a0 125 8 45 98
7  ' 8 0 68 a 28

n
60 10 4A 60 80 125 0 45 98

I  i 8 2 68 0 4 7 60 t0 50 65 82 124 6 98

9 82 68 a 48 28 65 t0 52 65 84 128 6 43 98
1A
1 1

82 6a o 49 30 66 12 48 66 84 130 5 142

80 66 o 50 30 64 12 46 85 128 43 102
10212 8A

80
66 0 32 a0 12 52 60 85 132 5

13 66 a 3A 60 1 5 50 60 86 5 42 142
82 65 a 45 3A 62 15 48 62 86 130 5 42 142

15 62 65 0 45 32 62 t5 48 62 84 135 0 42 140

16 E4 65 0 45 28 66 t0 50 66 84 135 0 43 140

E4 64 0 45 JO 66 1 0 52 66 85
eb

136 5 104

1 8 E6 64 o 30 65 52 65 136 104
86 64 0 28 65 50 65 88 t4a 98
86 64 0 46 26 70 50 70 90 140 6 42 98

21 85 70 a 4E 26 68 t 6 48 68 90 142 E 42 95

22 65 a 45 26 7A 16 48 7A 88 142 I 46 95

) a l
1 2 4

85
85

0 28 68 15 46 68 86 138 10 46 96
68 o 28 66 15 46 66 138 10 46 96

25 85 68 0 40 m 64 10 45 64 65 144 E 46 9 7

26 80 70 a
o

4A 25 62 48 62 86 125 I 97
2/ 85 70 4A 25 6A 12 5A 6A 85 125 I 102

42
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= YM,aHue x PeueHub seaaqu

= Ans peweuun jadaqu Heo,xoduMo u3y4unb neMv (tlepeceeeque noeepx
1 nc^eu apat.r"ru, nnouocn'p u nps,ou nu eu'
= Pa5ony Hacamb c nocmpoeHue ipoexuun kDEyca u ceKyqet nnac4ocnu

= ABC oo ux ttoopAuqanau coenacHo 6aeMv eapuaHnv.

= tax xar nnoctrccnL Aac - a6uleaa nanotequt, e qenrx aoneeqeHu, no-

- c.poenua nuuuu,re.leHus ucnon*yenc, cnoco1 nepeqeHs nnac(ocned npoe('
: uud Bht6upaencr AononqunenbHae crcmeMa n1/& nnoc\ocmen npoerqud c na'

- xuu pacqenou, cno6u ceKyqa, nnocKocmb ABC npeo'pa3oaatlacb a npaequ

- py"utyp. Ana emozo Haayo ocb npoekuuit * npoeaden nepneHduKvnepBa aopu'

- 3oHnanbHoinpoeKuuu?opu3oHmanu.
3AgALtA 1O

. nocnpounb nuHup iepeceqeHue '(ogyca epaqeHue c \unuHdpoM epau.\e'

.. Hut EaHHbE lne cslEzo eapuaHna &enh n ma6nuqu I qpuMep eunonHeHue

- saoaeu 1A nouee)eh Ha eepmexe 6ny 010c40 010
fa6nula 9

YX z< R R,

80 70 o 45 100 5A 70 32 35

2 80 60 o 45 100 50 60 32 30

J 80 f2 0 45 100 53 72 32 32
80 72 0 45 140 60 72 35 35

5 70 70 a 102 50 70 32 32
6 75 70 a 45 98 65 70 35

75 70 0 98 70 70 35
a 75 72 0 98 75 72 35 35
9 /5 72 o 43 98 8A 72 35 35
1A 75 75 o 142 50 75 35

80 75 0 43 102 85 75 36 36
12 80 60 0 43 102 85 60 40 35
1 3 EO 75 0 42 142 80 75 40 35

80 70 o 142 80 70 40 32
1 5 80 70 o 42 100 70 40 32
r6 70 1"?0--'

'/2 a 43 100 75 72 42 32
72 0 100 72 4A 32

1 8 7A 0 100 70 36 32
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Y'czaHue 't Deue'auo iaAacu

ArE peaeHuB 3adacu 10 Heo6xoduvo u3yumb neMy KnepececeHue no-
eeot\ocme,. Cnoca1s nocnpoevue nuBuu npeceeehue sasepxHocnen Crcco6
acnoMo?ameuhHbx ceKvl&ux nnoc,ocnen r.

no yffiaaup 3adaqu 10 ocu qunuHdpa u kaHyca gauM9o nepneHdu(yngpHb!
Qcb r-pnuqdpa npaxa1un qepej no\ry E u nepneH1ukynrpHa QpoHnanbHot
nnacqocmu npoekqul: & - paduyc oKpwncnu ocHoeasus tpnuaapa, a dtuHa
a6pa3y0ulet qunuHdpa paeHa 3Rr Ocb KaHWa npaxodun cepe3 nocKy K u nep-
neH1u|ynspHa eopunqnanbqan nnocKocnu npoe4.\un: R - paduyc aKpyxqocmu
ocHoeaHue KoHyca; h - agcana KoHyca.

Tax xar 6o|oaa, noeepxHocnb uunuH)pa reneenca *paHnan6Ho-
flpoequpwqei, no QpoHnanhHat npoe\uue nusuu oepeceeeHuq coenaiaen c

dpoHnanEHot npoeKuued uunugdpa CnedoeanenbHo, 3ada\a ceodunca x na'
cmpoeHuro HeoocmNuu\ zopBo\nanbHe\ nDaeruut no)er nu9tu nepecece-
Huq Ikf, 3no2o ucnan*yeM ecnoMoeanenbHae npu3aHnatbHue cexwue
nnackocnu ( h dr, d3, ) BbdeneeM xapaxnepHqe no'!Ku: 1, 3, 6, 8, 9, 1 1, a dn,
6otee nocsaeo nacnpaeHue abtdetseM He$onbKa npaMeNymoeHax moeeK: 2, 4,
5, 7, 10

3AqA,4A 11

nacnpaun' pa3eepnxu uunuHdpa u rosyca, npueedeHHbx e 3ada\e 10, u
AaHecnu Ha Hux nuqup nepececuue npuqep peue4ue 3adacu 11 ipueede9 Ha
'rcpnexax ErTv 014000 011-1 u StTv O10a0A 01 1-2

XK ZK R Zr Rr
70 0 98 68 32 i4
75 70 0 42 90 68 70
75 70 o 42 95 66 72 3 5 t 3 5
75 55 0 46 95 66 55 J 8  l J 2
EO 0 96 66 75 3 6 i 3 2
EO o 46 96 64 75 34

EO 0 46 97 62 70 38 32
80 7A o 97 62 70 3a 34
80 o 45 102 60 7A 34 34
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Yua3aHue x peueHulo 3adaeu

nne peaeHuq 3adacu 11 Heo6xaduMo u3yun6 neMy (Pa3eepnKu noeepx
Hacmei qunuHdpa u koHyca,

Pa3eepnKo' AaKoeoi noeepx4acnu qunuHopa eeneenca npeMayaonbHuK,
odHa cnopoHa Konopozo paeHa OuuHe akpwHocnu acqoaaHue ttunuHdpa, a
Bnopae - eblcone quuuqaPa ane nacnpoeHue mace( tuHuu nepeceeeHut 0e-
nuM oKpwHocnh ocH&ague tlunuHdpa Ha 12 paeHbu qacnel u Ha pa3eepnke
cmpouM ne a6pa3You.!ue, Konopbte npoxodsm eepei noe\u nuuu nepeceeeHue
Ha cepnexe ETTY A1A0A0 4111 noKa3aEo flacnpoeque nock, 2 AqanozrqH.
nocnpoe H bt ocn an bHbte no\Ku.

Pa3sepnKai 6oKoeo noaepxHocmu KaHyca eeneemca Kpyzaeon @Knop c
yznoM (p - R)L 360, 20e R - paduw oKpwHocnu ocHoBaHue KaHycat L - AnuHa
o'pa3ypqen Ene nocnpoeBus macek nuHuu nepeeeequs AenuM oKprr<Hocn'
ocHoaaHus kouyca Ha 12 paeHbtx cacmet u Ha pa3eepnKe cmpouv o6pa3y9que
u napannenu qepei caomBemcneybulue naqku nuHuu nepececeHue Ha cepne
xe 6lTy 010OOA O1t2 noqa3aHo nocmpoeHue noc(u 2 AHanoeucHo nocnpoeHbt

3AAAtlA 12

nacmpoun' nuBun nepeceeeHue 3aKpunaeo napa c noeepxHocnbn uu-
nuHdpa epaqeHur. laHque Ane ceoee BapuaHna $enb u3 naEnuud 10 npu-
Mep peaeHue 3adacu 12 npueeAeH Ha \epmaxe 6TTvA1OA0OA12.

i^r"*e,;;;;1, 
- 
x^t T, i

6A
70 /a 56 65
70 70 55 7A

6A

0
,

7
7

5 1 75
5

6

6

6

o 50 60
72 a 80

75
u8 lar, Iu l

65-
60 1

75

4 7 0 7 0



z< XE
13 68 76 0 68 /6 35

7A 70 0 70 70 35 55 50

15 70 72 0 70 72 35 55 60
1 6 72 70 o 72 70 35 52 50

75 o 75 36 5J 55
1 8 76 0 76 36 52 60
1 9 7A o 70 35 52 60
20 75 78 0 75 78 35 54 60

21 /5 78 o 75 76 36 52 45

22 70 65 0 lo 65 35 54 40

23 70 80 0 70 80 35 54 70
24 70 EO a 70 80 35 54 60
25 /0 80 a 70 80 35 55 45
26 75 78 o 75 78 35 55 60
27 75 8A a 75 80 35 55 65

I=
=
=

=
=
=
=

1
:

:

:

nesaiut r pewe{uto 3ada\u

/1tt peaeHue 3ada\u 12 EeaoxoduMo u3yqunb neMy knepeceeeHue ra-
BepxHocnett. a1aco6 scnaMozanenbHux ce\yutux c@ep,.

IaK xa( ocu 3adaHHux noaepxHctmet nepecekannca u noaepxhocnu
uMepm o6u4/a nnocKocmb cu Menpuu, napannenbHyto nr, no 0t peweHue 3a-
1atlu ucnon8yeM cnoca5 ecnoMoaanen'Bax ceKyulux KoHqehnpuceckux c&ep.

PeaeHue 3adasu Hasanb c nocmpoeHue npoeKqun noe\u E, ne nocku
nepeceqeHur eepnuKanbHon ocu nopa c HaKnoHEon ocua uunuhdpa epaqeHue

- 2 R

fnaeHuv MepuouaHoM fl$epxHocnu napa tenqencq 3aMwynae flUEUF
cacn@u.pe B der< nepeceKapquxca Ha ocu epaqegue aye okpwHocnen pa-

dupoM 2R u onp%Ka npeMon (ebtpoxdeHBae npoequF orpyxHocmu paduyao*l

nocnpae4ue noqeK nuHuu nepececeHue HeoAxo1uvo HaeanE c xapax'
nepubu noqeK (1, 8), Konophte onpedeneron 6a dononHunenbqhtx nocnpoe-
Hun. Epyzue moc4u nuHuu nepecc'leHun nocnpoeHu cnoco6oM KoHqeHnpuee-

U3 nowu nepece\eHue ocen, KaK B qeHnpa, np@oden
shE cexyque cQepa OHU nepeceraton o6e noaepxHocnu no akpyr.HocneM,

50
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Konophe Ha hpoHnanbqyto nBepxHocnb npEl4upynnca ompe3Kavu npe btx
nuqut. nepece\eque snux nprMbu nu4ut daen noqxu, npuHa.nexau.lue nuHuu
nepeceqegus. h3veHse paduych! acno o2anenbqbu ce^yulux c&op, Mowa no-
nwunb docnanoeHoe

rapnoHnatbHue npoetsuu nuHuu nepeceeeHu, cnpouM KaK noeKu, npu,
Hadnexaque Doaepxrccmu nopa.
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