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B npouecce n3yueHnsa gucumninunHbl oby4varomecsa no 3ao4yHon opme obyue-
HNS BbIMNOMNHAKT 2 KOHTPOIbHbIE PaboThI.

Kaxkgast KoHTponbHasa paboTta COCTOUT M3 HECKOSbKMX 3a4ad, YacTb M3 KOTOPbIX
BbINOSTHAETCA N0 UHAMBUAYaNbHbIM BapuaHTam. BapmaHT gomkeH COOTBETCTBOBATb
nocnegHen undpe wmndpa.

Kaxgas 3agada  BbINOMNHSAETCA Ha OTAeNbHOM dhopmarte yepTexHon Gymaru
npenmyLiecTBeHHo oopmaTta A4 1 yactuyHo - A3. PekomeHgauum no Bbibopy dopma-
Ta A3 OgaHbl B KOMMEHTapusix K 3agadam. Ecnun o dpopmarte He roBopuUTCS HUYErO,
cnefyet npuMmeHaTb popmaT A4. [one YepTexa orpaHMyYnMBaeTcs pamMkoun: cnesa - 20
MM OT obpesa nucrta, ¢ Apyrux Tpex CTOPOH - 5 MM. BHM3Y, BNNOTHYO K pamke (455
dopmaTa A3 - B NpaBoOM HWXHEM yrry), NOMeLLaeTcss OCHOBHasi HagNUCb pasMepoMm
15x185 (puc.1).

}J,?'y 3C-191 - 34(}058 K.P. Ne..., 3.Ne... WBaHoB A.Tl.

%Iamaam/le Howmep An(bp Howmep konTpoasHoii \  Homep ®.1.0.

YHUBEpCUTETAa  TPYIIIBI paboTsI 3aJja4yd  CTYyIEHTa

Puc.1

Bce YyepTexn OOJTKHbI ObITb OCbOpM.I'IeHbI B COOTBEeTCTBUN C Tpe6OBaHI/IﬂMI/I

FOCTos ECKA. Hagnucu 1 6ykBeHHO - ungpoBble 0603Ha4YeHNsa Ha fiuctax U B OC-
HOBHOW HaAMUCK AOO0SMKHbl BbIMNOMHATLCA CTaHOAPTHbIM WpudToM. [Ons npuaaHus
HarnNagHOCTM PELLEHUIO XXenaTenbHO 06BOANTL: UCXOOHbIE AAHHbIE - YEPHbLIM; FIMHUN
NOCTPOEHUSA - CUHUM, 3ENIEHBLIM; UCKOMbIE JIMHUK, SBMSOLWINECS OKOHYaTENbHbIM pe-
LUEeHMEM, - KpacHbIM. Bce nuHumn rpadomyecknx NOCTPOEHNn OOMKHbI COXpaHaTbCsA. He
NPUHUMAIOTCS YEepTEeXM HeakKypaTHble, HenpaBWUIIbHO OQOpPMIIEHHbIE, 6e3 4YeTKux
rpapuyeckmx NOCTPOEHNMN.

KoHTponbHble paboTbl npeactaBnsieTcs B cOpoltopoBaHHOM Buae U ogopwm-
NATCA TUTYSbHBIM FIMCTOM C BbIXOAHbIMW JaHHbIMU CTyAEHTA.

PaboTbl 4OMKHbI ObITh 3aLLULLEHDI aBTOPOM A0 3a4eTa.
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KoHTponbHas pabota Ne1 copepxuT Tpu pasgena:

MepBbIN pasgen: peleHne No3nLMOHHbLIX N METPUYECKMX 3agad 6e3 npumeHe-
HMA MeToaoB nNpeobpasoBaHus npoekuun (3agayun 1 - 4).

BTopou pasagen: meTtoa 3amMeHbl MAIOCKOCTEN NPoeKumMi (3agayum 5 - 7).

TpeTunn pasgen: NOBEPXHOCTU, NX NepeceyeHne ¢ NPAMON, NNOCKOCTbIO, a Tak-
Xe mexay cobon (3agaum 8 - 13).

CopepxaHue 3apgayd

MepBbLIN pasgen.

[aHHble ansa BbinonHeHus 3agad 1 - 7 cnegyet 6patb n3 1abn.1 B cooTBeT-
CTBUK C BapuaHToM. KoopauHaTbl TOYEK JaHbl B MM.

1. MocTpounTb antopbl Todek A, B, C. D. Yepes Touky A npoBecTn ropusoHTanb h
nog yrnom 45 rpagycoB Kk (ppoHTanNbHOM NSIOCKOCTM nNpoekumin. OTNOXUTb HA MOCTPO-
€HHOW ropu3oHTann oT TOYKM A OTpe3oK, paBHbin 50MM. Yepes Touky B nposecTtu
dpoHTanb f nog yrnom 30 rpagycoB K ropu3oHTanbHOM MOCKOCTW npoekunin. OTno-
XWUTb HA MOCTPOEHHOW PPOHTanNM oT ToYkM B oTpesok, paBHbii 40mMm. Hepes Touky C
NPOBECTU MpsAMY0 OBLLEro NOMOXeHUs N onpeaenuTb Yrfbl ee HakroHa K rOpU3OH-
TanbHOW N PPOHTASTbHOM NSIOCKOCTAM NPOEKLINNA.

2. Onpegenntb pacctosiHme oT Toukn C  ropusoHTanu. MNMoctpontb Touky N,
CUMMETPUYHYIO Touke C OTHOCUTENBbHO (PpOoHTanu ( AaHHble B3ATb U3 3agaum 1).

3. OnpegenuTb TOYKY nepeceveHust NpsMon obLiero nonoxeHus (NpousBorb-
HOW ) C NrocKocTbto TpeyronbHuka ABC.

4. OnpegenuTb pacctosiHue oT ToukM D Ao nnockocTtu, 3agaHHoM Toukammn A, B,
C.

Btopowu paspen. Metogom 3ameHbl NNOCKOCTEN NPOEKUUIA pelnTb 3agaum 5 -7.
BBuay rpomMo3gkoCTu NOCTPOEHU UCXOAHbIE AAHHbIE K 9TUM 3ajayvyaM pPeKOMeHAaY-
eTCs BbliepunBaTb B MacluTabe ymeHbLUeHNSA 1 ucnonb3oBatb oopmat A3.

5. OnpepenuTtb paccTodHne OT TOYKM A 0O NPAMOM OOLLEro NonoXxeHus (aaH-
Hble B3ATb U3 3agauun 1).

6. OnpenenuTb paccTosiHue OT Touku D Ao nnockocTu, 3agaHHoM Toukamn A, B,
C.

7. Onpenenntb HaTypanbHy BenniuHy TpeyronsbHuka ABC.



Tabnuua 1
Bapu- Bapu-
aHT Toukn X Y Z aHT Toukn X Y Z
A 140 50 40 A 40 80 20
1 B 70 40 10 6 B 130 20 15
C 90 130 100 C 170 95 100
D 130 130 0 D 70 35 110
A 150 40 80 A 150 60 20
2 B 80 120 120 7 B 60 30 120
C 20 80 40 C 20 130 60
D 115 20 130 D 120 120 120
A 160 90 100 A 170 40 30
3 B 90 20 10 8 B 120 10 110
C 30 130 90 C 40 90 70
D 130 125 15 D 80 30 30
A 160 60 30 A 120 130 40
4 B 110 90 140 9 B 90 40 100
C 30 10 90 C 10 80 20
D 50 110 30 D 70 40 20
A 150 30 60 A 170 80 20
5 B 70 25 100 0 B 80 20 10
C 40 120 20 C 30 120 120
D 80 30 20 D 150 20 110

Tpetnn pasgen

[aHHble ans BbiNonHeHus 3agad 8 - 13 cneayet 6paTth M3 Tabn.2 He3aBUCUMO
OT BapuaHTa. Ludpsbl, cTosiLme B yrnax, COOTBETCTBYHOT HOMepaM 3agad. [Ans nyy-
Len HarnsgHoOCTU UCXOOHble JaHHble K 3TUM 3aadYaM pekoMeHAyeTCs BblyepymBaTh
B MacliTabe yBenmyeHus.

8, 9, 10. HanTtn To4kn nepeceyeHnss NPsIMon 0BLLIErO NOMOXEHUS C MOBEPXHO-
CTblO.

11. Hantn nuHmio nepeceyvyeHns NNOCKOCTN OOLLEro NONOXEHNSA C MNOBEPXHO-
CTblO.

12, 13. NocTponTb NUHUIO NepeceyeHns NOBEPXHOCTEMN.



Tabnuua 2

9

11

13




-

MeToagunyeckue ykazaHus K BbINOSTHEHUIO KOHTPOSbHbIX paboT
MepBbIN pasgen

1. MNocTpouTb TO4KY Mo KoopauHaTtam (K 3agade Ne1l) (puc.1)

Z
A4,3,2) he
A(x, Y, 2) Za
L1 0
X X X
Y- A
Y
A1 pyc 1
2. FTopusoHTanb - 370 npsiMas, napannenbHaa ropu3oHTaNIbHOM MIOCKOCTU NPOEKLNI
M1 (pnc.2).
Az B ho
ha || X, hof] X.
% Ha nnockocTb 1 ropusoHTansHas npo-
eKkunsa ropmsoHtTamum (hi) npoeunpyeTcs B
A B \ HaTyparibHY0 BeSiMyYnHy (H.B.).
! JltoGon oTpesok, B3ATbIN HA FOPU3oHTanMu,
30 Nl Ha M1 (h1) cnpoeLmpyeTcs B H.B.
Puc. 2

Hanpumep: Ha ropudoHTanun otnoxutb otpesok AB=30 mm (A1B1= 30 mm — A2B>).
[ - yron HaknoHa ropm3oHTanu K poHTanbHOM NNOCKOCTH nNpoekummn M2

B =h"Mz Brz = hi"X.

3. ®poHTanb - 3TO NpsiMas, napannensHas POHTaNbHOW MAOCKOCTU NPOEKLNN

(puc.3). %Az fo fl] X, fHX
/
C: /( JTiobor oTpesok, B3ATbIN Ha hpoHTanu,
a

~ cnpoeunpyetca Ha [12 B HaTypanbHyo Benu-
YNHY.
X Hanpumep: Ha dopoHTann oTnoXnTb OT-
f1 pe3ok CO=20 mm (puc. 3).
C1 a1 C22.=20 mm — C1[1,
Puc.3

oL - Yrosl HaknoHa PpoHTanu K ropusoHTanbHOW NAIOCKOCTU npoekumn M,

a=f"M: oan=ft"X.

4. NMpamasn o6Liero NOMoXeHus - 3To NpsiMasi He || 1 He L HXM o4HOM M3 Nnoc-

KocTen npoekunn (puc. 4).
O6e eé npoekunn pacnonoxeHbl Nog NPOM3BOSb-

HbIMW yriiaMn K OCH X.
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[MockorbKy aTa npsiMas He || H1M ogHOM 13 NJI0CKO-
CTen Npoekuuun, To Nobon oTpe3ok, B3ATLIN Ha STON

X \ NPSIMOA, He CNpPOoeLnpyeTCs B H.B., a B 3aavax HeobXo-

| ANMO onpenendaTb H.B. OTpe3Ka 06LEero NonoXeHus.
1
Puc. 4 < o
OnpepeneHne HaTypanibHOW BeNMYUHbI (H.B.) OTpe3Ka NnpsiMon oGLuero nonoxe-
HUS U YITIOB HaKJTOHA ero K NyIOCKOCTAM NPOoeKLUUn

H.B. oTpeska npsiMon obLLero nonoXXeHns paBHa rmnoTeHy3e NPsiMOyrofibHOro
TpeyrosibHMKa, OANH KaTeT KOTOPOro paBeH AfiMHe OQHOM 13 NPOeKUnn 3TOro oTpeska,
a gpyrou kaTeT (puc. 5) paBeH pasHOCTU PacCTOSAHUM KOHLIEBBIX TOYEK OpYron npoek-
UMM oTpeska oT ocn X (AZ) (pwuc. 6).

B> B2
A Az A Az
X X
A1 A1
B1 H.s. [AB] B1
AZ
Puc.5 Puc.6

Yrorn HakroHa npsiMor obLLero nonoXeHns K NITOCKOCTU NPOEKLMIA paBeH yriy
MeXay H.B. OTpe3Ka NpsiMOMr 1 NpoeKkunen NpamMon Ha COOTBETCTBYHOLLYIO MNOCKOCTb
npoekummn (puc. 7).

Co
F
AZ 5 2
D) SE— Ay Brz=E2F2""H.B.[EF]
X E2
C1 X
\
E
D1 ' Ay
/-
H.B. [CD] Az .Fli
Puc. 7

Teopema o npoeunpoBaHnn NpsAMoro yrna (k 3agade Ne2)

Mpn opTOroHanbHOM NPOELMPOBaHUN NPSAMOKM Yron NpoeuupyeTcs B MPsiMOW,
€Crnv 0fHa M3 ero CTOPOH NapannenbHa NIIoCKOCTU NPOEKLMI, a Apyras He nepneHau-
KynapHa 3TON NocKocTu. N3 TeopeMbl criegyeT, YTO O4HOW M3 CTOPOH NPSIMOro yrna
ABMSETCA NUHUS YPOBHSA (rOpn3oHTanb, poHTasnb) (puc.8).



=)
B2
Az Cz h2 T
F2
D2
X X
A]‘ Dl Fl fl
C1
\hl E.
Bi s BAC=90° Z EDF = 90°
Z B1A1C1=90° Z E2DaoF2=90°
Z B2A2C2 = 90° Z E1D1F1 # 90°
Puc. 8
[MOCTPOUTL TOYKY, CUMMETPUYHYIO (-) M OTHOCUTENBHO ropmM3oHTanu (puc.9).
M- Mnan:
ho 1. Onyctntb 13 (-) M nepneHanKynsip Ha ro-
N> 0> pusoHTans MO_Lh,
M2021h1 — M10:a.
X 2. Ha npogomkeHun 1 OTNOXWUTb OTPESOK,
\ My paBHbIn nony4eHHomy MO=NO.
M101=01Njg;
> 01 M202=0:2No.
Ni ha
Puc. 9
Hantn pacctosHue ot Toukm K go dopoHTanu (puc. 10).
Ox ¢, Mnan:
Ay/< 1. OnyctnTb L 13 () K Ha dpoHTanb
K, KO L f;
v H.B.[OK] K202 L f2 - KiO1.
\ 2. Haiitn H.B. oTpeska OK.
i Ky
Ay Puc. 10
f1
O]]
OnpepeneHue TOYKM NepecevyeHUss NpAMon obLiero
NOJI0XKEeHUs1 C NNOCKOCTbLIO (K 3aaa4de Ne3)
MnaH:

. 3aKIOYMTb NPAMYIO B NPOELIMPYHOLLYIO NITOCKOCTb;

. Hantn nuHmio nepeceveHns aByx NNOCKOCTEN (3a4aHHON U NPOELINPYIOLLEN);

. Hantn Touky nepeceyeHns npsiMmon € NNOCKOCTbIO (ObLias To4ka NOCTPOEHHON Nu-
HUW NepecevYeHns ¢ 3a4aHHON NPSIMON eCTb () NnepeceYyeHnsa 3To NPAMON C Moc-
KOCTbHO).

4. OnpenenuTb BUANMOCTb.

wWN P
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PaccmoTpum aTanbl peleHna 3Ton 3agaudun.
1. 3aknounTb NPAMYIO:

a) B ropu3oHTarnbHO NPOELMPYIOLLYHO NNIOCKOCTb (pmc 11): AB c P1IMy

D
/Dz CD c QLI

Az
A1 O
D1 \
Puc. 11 P1 Puc. 12

0) BO opOHTaNbHO NpoeLmpyroLLy NIIOCKOCTb (puc.12).
2. MNocTponTb NUHUIO NepeceyeHns ABYyX NIIOCKOCTEN, Of4Ha M3 KOTOpbIX obuiero no-
noxeHus, a gpyras - npoeunpyowasa (puc.13,14).

\Pz B e
2

IZ r mo 42
A
’ 1 \ \
32 ~
X

X
e
21
D
A1 ! 41 Ol

Puc. 13 4, B Puc. 14 n1 N
IcP_LIM2 lcQLlMNy
ABCNP=1,2(122>—112>) o (M[[N)NQ=3,4(3141—324>)

OnpegeneHue Buanmoctu. MeToa KOHKYPUPYHOLUNX TOYEK .z

A A,
C2(D2) Ca(D2)
B> A D B, ZA 2.( 2
i
B C | 4B / 0
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KoHKypupyroWmMMKN Ha3biBalOTCA TOYKM, Jiexalime Ha O4HOM MpoeuupyroemM
nyye (puc. 15), npoekunmmnm Ha OAHOM M3 NNOCKOCTEN npoekuumn cosnagarT (A1=Bi;
C2=D>), a Ha gpyroi nNpoekuMn OHM pacnagalTcs Ha aAse oTaenbHble (A2;B2) , (C2;D>)
(pnc.16). N3 aByx coBnaBLUMX HA OQHOM U3 MPOEKUUN TOYEK, NPUHaANEXaLlnx pasHbiM
reomMeTpu4ecknm anemMeHTam, Ha NPOoeKuUn BMOHa Ta, Y KOTOPOMW Apyrad NpOeKLuums
pacnosioxeHa ganblue ot ocu X .

Ha puc.16 BngHo, 4to

Zna>Zg — () A1 Ha npoekuun Buauma, a (-) B — HeBuamma;

yc>ypo — (-) C2 Ha npoekuumn Buguma, a (-) D2 - HeBuanma.

Ecnn npsimble He nepecekarTcs U He napannenbHbl Mexay coBon, TO TOYKM
nepecevYeHnss NX OAHOMMEHHbIX NPOEKUNA He
nexat Ha ogHOW NuHUK cBa3un (puc.17).

b2 E,F» Touke nepeceyeHUs (PpoHTanbHbIX MPoekK-
LUUIN NpsSMbIX COOTBETCTBYHOT ABe Toukn E n F,
M3 KOTOpbIX OOHA MNPUHALMNEXUT npamon a,
apyrasi - npamon b. VIx ppoHTanbHble nNpoek-

K:
L2
X air g, UMM coBnagatoT, T.K. B NpocTpaHcTBe 0be Tou-
km E n F HaxogsaTca Ha obwem nepneHauky-
b nape kK nnockoctu Mo, FopusoHTanbHasa npo-
1 T Kila eKkumnsa aToro nepneHaukynspa, obosHaveHHas
1

cTpenkon (puc. 17), No3BonseT yCTaHOBUTb,
Puc. 17 Kakas u3 OByX ToYeK brivke K 3puTernto.

az

B Hawem cny4dae - ato Touka E, nexawas Ha npsmon b. CnegosaTeneHo, npsimasa b
NpoOXoauT B 3TOM MecTe Bnepeaun npsamon a (Ye>yr — bz - Biepeaun, az - 3a Hen).
Touke nepecevyeHNsa ropu3oHTasnbHbIX NPOEKLMA COOTBETCTBYIOT ABe TOYKM Kn L,
pacnosioXXeHHble Ha pa3sHbIX NpsiMbIX. PpoHTanbHasa Npoekumsa gaeT OTBET Ha BOMPOC
0 TOM, Kakasi U3 ABYX TOYeK Bbllwe. Kak BngHo u3 vyeptexa touka Ko Bbiwe Lo. Cnepo-
BaTeNbHO, NpsiMasi a NPoXoauT BbilLe NPSIMON b.
Pewaem 3agavy B uenom (puc. 18).

P2 C
\ I, 2
1,
K
s RN 1. IcPLMz;
> 2. ABCnP=1,2(122>—1121);
3. 1n1,2=(K1—>K>) ;
« \@ 4. OnpegenyuM BUOMMOCTb.
.

P1

21
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MepneHAUKYNAPHOCTb NPAMOM U NNOCKOCTHU (K 3agadve Ne4)

Mpsimas nepneHauKynsipHa MIOCKOCTWU, €CriM OHa MNepneHAuKynspHa ABYyM ne-
pecekalLWnMcsa NpsaMbiM, NpUHaanexawumM nnockocTn. B nnockoctn npoBogaT aBe
Takne npsamble (ropusoHTanb U OpoHTanb), K KOTOPbIM MOXHO NOCTPOUTL NepneHaun-
Kynsp.

Teopema 0 nepneHAUKYNSAPHOCTU MPSIMOM U NSTOCKOCTHU

[na Toro, 4Tobbl Npsimas B NpocTpaHcTBe bbina L NnockocTn, Heob6xoamMmo n
AOCTaTOYHO, YTOObI Ha aMpe ropM3oHTanbHas NPoekunsa nNpsMon boina L ropusox-
TanbHOW NPOEKUUM rOpU3oHTanu, a ppoHTanbHas NPoekUnsa - K PpOHTaNbHON NpoekK-
UnmM opOHTaNM 3TON NISTOCKOCTMU.

OnpepeneHne pacCTOAHUA OT TOYKM A0 NJIOCKOCTU (puc. 19)
Mnan:
1.3 TOYKM ONyCTUTb NEepPNeHaNKYNAP Ha MAOCKOCTb (AN 9TOro B MNAIOCKOCTH
nposecTu h,f);
2.HanTtn Touky nepeceyeHns NPAMON C NMroCKOCTbIO (CM. puc.18);
3.HanTtu H.B. oTpeska nepneHgukynsapa (cm. puc 7).

\2 >
2\
A
q 22 hz AZ
S
f2/ \
Co
X
A1
Puc.19
21
h1

C:

Btopown pasgen
MeToA 3aMeHbl NITOCKOCTEN NMPoeKLuun
(k 3agavam 5, 6,7)

[laHHy0 reomeTpudeckyto purypy oCcTaBnsitoT B CUCTEME MIOCKOCTEN NMPOEKLMIA
HenoABWMXHOW. HoBble NMIOCKOCTN NPOeKuUM yCTaHaBNMBaKT TakK, YTOObI NonyyYaemble
Ha HMX Npoekuun obecneymBanu paLmoHanbHoe peLleHne paccMaTpuBaemMon 3agauun.
[Mpn 3TOM Kaxkaasa HoBasi cMCTeMa NITOCKOCTEN NPOEKLMIA OOMmKHa OblTb CUCTEMON Op-
ToroHanbHon. ocne npoeunpoBaHns OOBHLEKTOB HA MIIOCKOCTU, OHM COBMELLLAIOTCA B
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O4HY NOCPEACTBOM BpaLLEeHUS UX BOKPYr OOLLMX NPSMbIX (OCE MPOEKUMNA) KaxKaoW
napbl B3aMHO NeprneHauKynApHbIX MIOCKOCTEN.

\
As M4

2 ~
WP /;3

S
= :
A1 A14 X4
X12
A1

Puc. 20
Az
% A1

X12
As
A: A14
X1a

Puc. 21

Tak Hanpumep, NycTb B CUCTEME ABYX MIOC-
kocten M1 n N2 3apgaHa Touka A. dononHum
cucTeMy elle ogHon nnockocTbto IMs (puc.
20), T11Tl14. OHa nmeeT O6LLYIO NNHUIO X14
¢ nnockocTbto 1. CTpomum npoekuunto As Ha
Ma.

AA1=A2A1o=AsA14.

Ha puc. 21, rae nnockoctu Iy, M2 n M4 npu-
BedEeHbl B COBMeLlleHMe, 3TOT hakT onpe-
OeneH pe3ynbTaToMm A1A41 X14, a
A14A41 A2A1>.

MpaBwuno:
PaccTosiHne HOBOW NMpoeKuMn TOYKM OO0 HO-
BOM ocu npoekumn (AsA14) paBHO paccTos-
HUIO OT 3aMeHsieMOM MNPOEKUUU TOYKM [0
3ameHsiemon ocu (A2A12).

borbLioe KonmyecTso MeTpU4eCKnx 3agad HaqepTaTeanoPl reomMeTpumm pelarTcd Ha

OCHOBe cliegyrumnx 4eTblipex 3adaCd:

1. MNMpeobpasoBaHne NpAMON O6LLEro NOMOXEHUS B NPSAMYIO YPOBHS (purc.22):

B2

yll

X12

) M4 || AB (ocb Xia || A1B1);

6) A1A41X14; B1BaLlXu4;
B) AsA14=A12A2;

B4B14=B12B>;
A4B4 - H.B.
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2. NpeobpasoBaHne Npsamon obLlero NoNoXxeHus B NpoeumpyroLyto (puc.23):

B>
Az a) MNa || AB (X4 || A1Ba);
+ A1A41 X14;

B1B4l1X14;
A14A1=A12A2;
B14B4=B12B2;
AsB4 - H.B.;
6) MsLAB (X4s L A4Ba4);
AsAs 1 Xys;
B4Bs1 Xss;
A X AssA5=BssBs=A14A1=B14B1;
Xl4 4 45

Puc. 23 As=Bs.

X12

3. MNpeobpasoBaHne NNOCKOCTM OOLLEro MonoXeHUs B npoeuupyloee norioxeHue
(puc.24): B2

hy 1, [M10CKOCTb MOXHO NPUBECTU B NPOeLupyto-
Cz LLlee MONOoXeHMe, ecnu ogHy NpPsSMyHo Mnoc-
L/ KOCTU caenaTb npoeumpytowen. B nnocko-
ctu ABC npoeegem ropusoHTans (hz, hi),
X12 KOTOpYyl 3a OAHO npeobpasoBaHME MOXHO
caenaTb npoeuumpytowien. Npoeegem nnoc-
C, KocTb [ls nNepneHauKynsipHO rOpPU3OHTanNW;
Ha 3Ty NIIOCKOCTb OHa cnpoeunpyeTcs Tou-
KOW, a NIIOCKOCTb TpeyrosfibHuKa - npsiMou

NMNHUEN.

Az

4. NpeobpasoBaHue NIIOCKOCTN O6LLEro MNOMOXEHUSA B MIOCKOCTb YPOBHS (puc.25).
B>
lMnockocTb caenaTb  MMOCKOCTbIO
C, YPOBHS C MOMOLLbIO ABYX npeobpa-
Az 30BaHU. BHavyane nnockocTtb Haago
% caenaTtb npoeuupyowen (cm. puc.
25), a 3atem nposecTtu [s || AsB4Ca,
nonyy4nm AsBsCs - H.B.

0N

Puc. 25
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3apgayda Neb5

Onpegenutb pacctosiHue oT Todkm C oo npsiMor o6Lero nonoxeHus (puc.26).

C2

X12

X14 As Ca

PeweHne cBogmntcs KO 2-1 OCHOBHOW
3agade. Torga paccTositHMe no antpe
onpegenseTca Kak pacCTosiHNE MeX-
Ay ABYMS1 TOYKaMU

As=Bs=Ds n Cs.

Mpoekunst CaDa4 || Xas.

3apaya Ne6

Onpepgenntb pacctosaHue oT (-)D 4o nnockocTu, 3agaHHon Toukamu A,B,C, (puc. 27).

B>

3agady peluaroT, UCNoNb3ysa 2-10
OCHOBHYyIO  3ajady. PaccTtosHue
(E4Da4), oT (-)Da po npsimon AsCsB4 ,B
KOTOpYlO crpoeuupoBanacb nroc-
kocTb ABC, aBndetca HaTyparbHOW
Benn4nHou otpeska ED.

Mpoekuuns D1E1 || Xi4;
E2Ex12=E4 Ex1a.

MocTponTb camocTosaTenbHo D1E1.
MocTponTb camocTosaTenbHo D2E>.

3apaya Ne7

Onpegenntb HaTypanbHy BenMYMHY TpeyronbHnka ABC (cM. pelleHune 4-i1 OCHOBHOM

3agaum) (puc.25)
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TpeTun pasgen

Hantn Touku nepeceyeHmns NpsAMon o6LLEro NosioXXeHUsA ¢ NOBEPXHOCTbIO
(3apgaum 8,9,10)
MnaH:

1. 3akno4unTb NPSMYH0 BO BCMOMOraTesibHyH MioCKOCTb;
2. [ocTponTb NIMHUIO NepeceyeHmnst ATON NITIOCKOCTU C NOBEPXHOCTLIO;
3. To4kn, KoTopble ABNAKTCA O6LMMN ONS NONYYEHHOW NIUHUM NEPECEYEHUS U UC-

XOZHOW NMPsIMON, - UCKOMBbIE;
4. OnpepensieTca BUANMOCTb.

3apaya Ne8
HanTtn Toukn nepeceyeHmnst HAKNOHHOW NPU3MbI C NMPsIMon (puc.28).
P, 1. 3akno4nm npsimyto BO (opoOHTasIbHO-
~Z A2 B Co' NPOELMPYIOLLYIO MIIOCKOCTb

lePLlly.
2. ockonbKy dopoHTanbHasa Nnpoekuuns
P> nnockoctu P, B KOTOpYO 3aKmto-
YyeHa npsamasga |, coBnagaet ¢ eé
dpoHTanbHoOM npoekumen |2, To
dopoHTanbHbIe NPOEKUUM TOYEK Nepe-
ceyeHns pebep npmsmbl
A1A2' N=12; BiB2'Nl2=22; C1C2'Ml=32
Ci"  onpegensaTca B UX NepeceyeHnm ¢
dopoHTanbHbIM Cnegom nnockocTn Pa.
"opu3oHTanbHasa npoekunst cedenunst 112131
HaxXoAUTCH C NOMOLLbIO JIMHUN
CBSA3MN.

1

3. MNMepeceveHnem 112131 C rOpM30OHTaNbHOW NPOEKLMEN NPSIMON |1 OTMEYatoTCs TOYKM
M1 1 N1 - ropuaoHTasrnbHble NPOEKLUNN TOUYKU NepecedeHuns npsmomn ¢ npnusamMon, 3a-
TEM CTPOSATCS UX PpOHTanbHbIE Npoekumn Mo, Na.

4. OnpenenstoT BUOUMOCTb.

[Mpoekuns ToukM (-)M1 NEeXnT Ha BUOMMOWN YacTn cedeHns — Mi - Bugmma, npoex-
umnsa lp go Mz - Bugmuma, mexay M1 n N1 - HeBugumel. MNpoekumst N1 NexuT Ha HEBU-
ANMON YacTu ceveHus — Ni- HeBuamma u Iy o pebpa C1Cy' - HeBManma.

PaccMmoTpuM BUOMMOCTb TOMEK Ha nnockocTu M.

Tak kak rpaHb A2A2'B2B2’ Buauma — (-) M2, npuHaanexatias 3Ton rpaHu - Bu-
anma. MpaHb A2A2'C2Cy' - HeBnguma — (-)N2 - npuHagnexaiiasa 3Ton rpaHn - HeBK-
anma. |2 - oo Mz - Buamnma, mexay Mz n N2 - HeBuamma, ot N2 - C2C2' - HeBnaguma.
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3apaya Ne9
Onpenenntb TOYKN NepeceveHnsa NpAMon C KOHYCOM S,
(pnc.29)

3aKn4YnTb NPAMYIKO B MIIOCKOCTb, MPOXOASLLYIO “Yepe3 BeplunHy KoHyca. [Ans
9TOro COeauHUM Be Npon3BOoSibHbIE TOYKM Npsmon A n B ¢ BepwnHon S (puc.29).
Hantu nuHuio ceveHns eé ¢ NNocKoCTbo OCHOoBaHWS KoHyca (Todku C u D), To-
roa B Todykax E n F nepeceyenna npsmont CD C OKPYXHOCTbIO OCHOBAHWA KOHyca
HayHyTCcA obpasyowme SE n SF, no KoTopbiM BCcrioMoraternbHas MnriockoCTb pacceveT
noBepxHoCTb. epecedeHne npsamon AB B Toukax M n N c obpasyrowmmmn SE n SF
onpenensieT TOYKM rnepeceyvyeHns NPSAMON C NMOBEPXHOCTLIO KOHYCA.
3apgaya Ne10
Hantn Toukm nepeceyenuns co cgpepon (pnc.30).

3aknounm npamyto | BO (ppoHTanbHO Npoeuupyowyo NnockocTb: IcQLlM:. B
ceyeHnn cdpepbl ATON MIOCKOCTBIO MOMYYUTCH OKPYXXHOCTb, KOTOpasi Ha NnockocTb [
npoeunpyeTcs B oTpe3ok 1282, a Ha nnockocTb 11 B annunc.

[na onpegeneHnst Todek, NpuHagnexawmx aTomy annuncy, cgepa n Bcrnomora-
TerbHasa NIIoCKOCTb Q pacceKkarTCs ropu3oHTarbHbIMUM MIIOCKOCTAMU - NOCPEeAHUKaMu
(o, B). Yem Bornblue TakmMx NnockocTen, TeM TouHee ByayT nocTpoeHus. MNpoBoauTb nx
crnefyeT Ha yyacTke Mexay HauBbiclwen (1) u HanHu3wen (8) Toukamun, nexawumm Ha
rMaBHOM MepuamaHe. 3T TOYKM Ha3bliBatOTCA ONOPHbLIMKU. K ONOPHbLIM TaKKe OTHOCST-
CHA TOYKM 4 1 5, nexalime Ha aKBaTope.

Kaxxgast u3 nnockocTten - NOCpegHUKOB paccekaeT cepy No OKPYXHOCTU COOT-

BETCTBYIOLLIErO paguyca rq, rg. 3TN OKPY>KHOCTM Ha NnockocTtb [11 npoeuunpyrotcs B
OKPYXXHOCTW. ['OpU3OHTarnbHbIE MPOEKUNN TOYEK NUHUK ceveHna (11, 21, 3i, ..., 81) ne-
XaT Ha OKPYXHOCTAX COOTBETCTBYHLUNX PagnyCcoB.
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lo CoeguHsiem ux C y4YeToM BWUOUMO-
ctn. lNMpoekuunsa npamon |1 nepecekaeT ce-
o yeHne B Toukax M1 1 Ni. Toukn M n N —
nckomble. lNocnegHun atan — onpegene-

B> HMWe BUOMMOCTMW.

Ha ropusoHTanbHOW npoekunn BuA-
Hbl Te Touku (11, 21, 31, 41; 51), PpOH-
TanbHas NPoeKuus KOTOPbIX pacnoroxe-
Ha BbllLE 3KBATOpa, a NPOEKLUUN TOYeEK 61,
71, 81 - HeEBUAMMBI.M1 - BUAUMa, Ni - He-
BMANMA.
Ha poHTanbHOM npoekunmn BUOHbLI Te
TOYKM, FOpPM3OHTanbHas MNPOEKUUS KOTO-
PbIX PacronoXeHa HwxXe rnaBHOro Mepu-
anaHa: Nz - Buagmma, M. - HeBuguma.
Mexgy TodkamMn nepeceveHuss npsmas
BCerga Hesmguma.

Y2

3apayva Ne11
Haitu nnHmnio nepeceveHnsi NIIOCKOCTHN 0bLLLero NonoXxXeHus ¢ nupammaon (puc.31).
MnaH:
1. Ha noBepXHOCTU BblAENUTb NPOCTENLLNA NTINMHENYATBIN KapKac;
2. [Insa KaXxaow NMHUM Kapkaca HanTu TOYKM NepeceyeHuns Ux ¢ NioCcKOCTbHO (CM.
3agavy Ne3);
3. MonyyeHHble TOYKN COEANHUTE C y4ETOM BUOAUMOCTMN.

Ecnv noBepxHOCTb rpaHHas (nMpamuga, npusama), To 3agada Ha onpegeneHue
NNHUN NepeceveHnst CBOANTCS K HAXOXOEHMIO TOYKN NepeceyveHnst pebdep noBepxHo-
CTU C CeKyLLen NnockocTblo. Hanpumep, Hangem Touky nepeceveHnsa pebpa SA ¢
NNOCKOCTbLIO a(m||n).

SAcP1I1; ; OLF\P:l,Z (12,22—)11,21); ASﬁlZZM(Ml,Mz).
AHanorM4yHo Haxoamm TOYKKN nepeceveHns pebep:
SBna=N(N1—>N32)

SCno=L(L1—>L>)
CoeuHNTb TOYKKM C y4eToM BUAUMocTn —->AMLN.



MepeceyeHne noBepxHoOCTEN

[nsi NOCTPOEHMSI NMHUN NepecedYeHust NoBEepPXHOCTEN crneayeT UCMNOoMNb30BaThb
BCroMoraTesibHble NMOCKOCTU, Kak NpaBuio, MNMOCKOCTM YPOBHS, KOTOpbIE paccekatoT
NCXOAHbIE MOBEPXHOCTU MO MPOCTEMLLIMM CEYEHUsIM (OKPYXXKHOCTU, NMPSIMblE FIMHWUN).
O0Wue TOYKM BTUX CEeYEeHMI, NpuHaanexaT INUHUN MNepeceyYeHnss NOBEPXHOCTEN.
Habupas goctaToyHOE KONMYEeCTBO TOYEK, COEOUHSIOT UX C y4eTOM BUAMMOCTU. Xa-
PaKTEPHLIMU TOYKAMU CEYEHUS ABMNSAOTCA HU3LIAA U BbICLUIAA TOYKM CEYEHUS, TOUKM
CMeHbl BUOMMOCTM.

3apaya Ne12
Hantn nuHmnio nepeceveHnsa NpaMoro KpyroBoro KoHyca co capepou (puc. 32).

[na nonydeHns onopHbIX (HM3LLEN U BbICLLEN) TOYEK CeYEeHUs paccekaem no-
BEPXHOCTN (PPOHTANbHOM MIOCKOCTbIO YPOBHA A (A1), NPOXOoAsien Yepesd oCb KOHyca
N LUEeHTp ccepbl. B aTOoM cnyyae poHTanbHble NPOEKUMN KoHyca 1 cdepbl SB-
NATCA Takke PpPOHTanNbHbLIMU NPOEKUNAMM CeYEHNA KOHyca K cdepbl. TOYkM 12 1 22
- TOYKWN NepeceveHnst ykasdaHHbIX Ce4YeHU — PPOHTamNbHbIE NPOEKLMN NCKOMbIX TOYEK.



V2

My

Puc. 32

[ns nocTpoeHns ocCTamnbHbIX TOYEK CEeYEHUS UCMONb3YKT rOPU3OHTasbHbIE
NMOCKOCTU - NOCPEAHUKM o, v, B, MPUYEM Yepes ropusoHTanbHy0 ocb cdepbl NpoBe-
AEeHne ceKyLlen nnockocTn obasaTensHo.

Tak, B YaCTHOCTU, B pesynbTaTte nepecevyeHns noBepxHOCTeN ropnsoHTanbHoOM
NMOCKOCTbIO o (0i2) B CEYEHUM MONYyYaEM OKPY>KHOCTU paganycom Rq U ry , KOTOpbIE Ne-
pecekarTcs Ha nnockoctu 1 B Todkax 31 U 41, PpoHTanbHble nNpoekumn 32, 4> KOTO-
pbIX NeXaTt Ha NpoeKuumn NIocKocTn a. (o).

OnpepeneHne BUOMMOCTU TOYEK CEYEHUS.

Toukun, NnpuHagnexawme NMHUN CeYeHUs1 NOBEPXHOCTEN BUAHbLI, €CNIU OHU BUA-
Hbl OLHOBPEMEHHO Ha ABYX NOBEPXHOCTAX.

Ha ropusoHTanbHOM NPOEKUUN KOHYCa BCe TOYKM BUAUMBI. Ha ropMsoHTanbHON
npoekunn cdepbl BUAHbI T€ TOYKWU, KOTOPbIE Ha (DPOHTaNbHOW NPoeKkunn cdepbl ne-
XaT B BepxHem nosnywapum cdepbl. [na nonyydyeHns To4ek CMeHbl BuaumocTtu (5,6)
paccekaeM NoBEepXHOCTU, MMOCKOCTLIO [ (B2), npoxoaswen vyepes akeaTop cdepsl,
nosnydaem npoekunmn 5161—>5262; npoekunmn Tovek 11, 31, 41, 51, 61 - BUAUMBI, NPOEKLUM
ToyeK 71, 81, 91, 101 - HeBUAMMBI. [Ns NOMy4YeHNa ANHUN CEYEHUS COeAMHSIEM UX C
y4eTOM BUMAMMOCTM.

3apayy Ne13 Ha noCTpoeHMe NUHUK NepecevYeHnst NOBEPXHOCTEN pPeLLnTb aHarnormy-
HbIM METOAOM CaMOCTOATENbLHO. B KauecTBe CeKyLLMX NOCKOCTEeN peKOMeHAyeTCS
MCNonb3oBaTbh PPOHTANbHbLIE NITOCKOCTU - MOCPEAHMKN.



