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BBEAEHUE

Hacrosmue metonuueckue ykazanusi pa3padoTaHbl B COOTBETCTBUU C
paboueii mporpammoil mo kypcam «HauepratenbHas reomerpusi» u
«MmxeHepHas rpagukay.

[To Mepe u3yuyeHus Kypca CTyAEHThI BBIIOJHSIOT 4 TOMAIlIHUX 33]1a-
HU 110 HaYepTaTeNbHOM reoMeTpuu (4 3mropa).

Oniopbl BHITIOJIHAIOTCS Ha JIMCTaX 4epTexxHOM Oymaru dopmara A3
(297x420 mm) B cootBetrcTBUM ¢ TpeboBaHussMu 'OCT ECKJI u nomxk-
HbI OTJINYAThCSI BBIPA3UTEIbHOCTBIO U OMPATHOCTHIO TPaPUUECKOro pe-
IIEHUS [TOCTABJICHHBIX 3a]1a4.

BuyTtpu kaxmoro (opmara BbIYEPUMBAETCS paMKa, PAacCTOSHHE OT
KOTOPO# 110 Tpanui] (popmaTa (BHELIHEW paMKH) CBEPXY, CIIpaBa U CHU3Y
JOJKHO OBITH paBHO SMM, a cieBa 20mm (I'OCT 2.301-68 «Dopmaths»).

B npaBoM HUXHEM YyTriy HaJl0 OCTaBUTh CBOOOJHOE MECTO pa3MepoM
15x185MM, ouepTUB ero npssMbIMH JJUHUSIMU (pHc.1).

20

297

15

185

420

Puc. 1
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B sToM MecTe Ha a1rope 10JKHA TTOMEIIAThCsl OCHOBHASI HAIIUCH (puC. 2).

17 23 15_.10 50
A e tutus (oo fand  Touka. [lpamas. 3/1.01.13
Y [pob. [Ranumuna [Inockocms K[ TY BM-71
185
OI1.01.13 - 01 —Homep smropa

13 — BapuaHT cTyAeHTa

Puc. 2

Bce naonucu, a makyce dOykeennvle u uugpposvie 0003HaueHus
BbINOJIHAIOMCA CMAHOApmMHbIM wipudmom 6 coomeemcmeuu ¢ 'OCT
2.304-81 «Illpugpmut uepmesrcuuier.

Yeptuth cienyer xopoumo 3aTodeHHbIM kapanpamom T (H) wnwm
TM (HB, F) B 3aBUcMMOCTH OT KadecTBa Oymaru (Ha Oosiee TJIOTHOM
Oymare clielyeT 4epTuTh OoJiee TBEPABIM KapaHjamioM). Bce nunuw,
HE3aBUCHUMO OT UX Ha3HaYeHUsI (JIMHUU KOHTYpPa, TOCTPOEHUM, HCKOMBIE
U T.J.), CHayajga JOJDKHBI ObITh TOHKMMHU. VX clienyeT MpOBOJUTH C
OUYCHb JIETKUM HaXXMUMOM Kapanjamia Ha Oymary. TosiiuHa JuHUM 00-
BOJIKU =~ 1MM, ToHkuX JuHuil = 0,3mM (I'OCT 2.303-68 «JIunuu yepre-
xKay).

Iniopsl 6LINOIHAIOMCA 8 Kapanoauie, peKoOMeHOYemcsa Ucnojip-
306amb npU peuwieHuu 3a0ay yeemuble Kapanoawiu (cm. cmeHovl Ka-
geopui). Pezynomam 00600umcsa KpaAcHvblM UEEMOM.

Pemienue mr000i 3a/1aun JTOIKHO BBITIOJIHATHCS B CTPOrO OIpee-
JIEHHOMU IIOCJIEOBATEILHOCTU:

1.OcMbIcTieHrEe UCXOJHBIX JAHHBIX U PE3yJibTaTa, KOTOPhIM HEOO-
XOJIMMO TIOJIYYUTh B XOJI€ PEIICHUS 3aa4Hu.

2.CocrapieHue anroputMa (Ij1aHa) perieHus MoCTaBICHHOU 3a/a-
gy, Tak Kak 3aJ]Ja4yu HauepTaTeIbHON T€OMETPUU NPOCTPAHCTBEHHBIE, HO
BBITIOJIHAEMBIE Ha 3IIOPE, T.€. HA TJIOCKOCTH, AJITOPUTM PELICHUS 3a/1a4U
JIOJDKEH COCTOSITh M3 JABYX 4YacTEeH: MepBasi — pelieHuEe 3ajayu B IPo-
CTPAHCTBE M BTOpAasi — OCYILECTBICHUE TIJIaHA PENICHUS STOM 3aJla4yd HA
smope. O0e ATH YacTh B3aMMOCBSI3aHbI.
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3. BeinosiHeHUE 3a7laud B COOTBETCTBUU C COCTABJIEHHBIM aJlrO-
PUTMOM.

Bapuanm 3a0anus coomeemcmeyem nopaokoeomy Homepy chiy-
O0eHma 6 ZPYnnoeom JHcypHaJe.

1. Copep:xanue 3mwopa Nel

Hansl koopauHatel Touek A, B, C, D, E, F. Koopaunatel Touek
CTYJCHT BbIOMpaeT U3 TabnuIpl 1 Mo cCBOEMY MOPSKOBOMY HOMEPY B
KypHaJe TPYIIIIbI.

3anaum 1, 2 u 3 BeInoNHAOTCS Ha opmate A3.

[TIpumep BBIMOTHEHUS JITaH HA PUCYHKE 37.

3amava 1

- Iloctpouts TOukKy T, cHMMETpUUYHYIO TOYKE A OTHOCUTEIBHO
MJIOCKOCTH MPOEKIUN 7t1(1J1s1 HEUETHBIX BAPUAHTOB) WM To(J1s1 YETHBIX
BapUAHTOB).

- 3anmucarh KOOPAMHATHI TOUYKU T U ONPENeNnTh €€ MOJIOKEHHUE B
IIPOCTPAHCTBE.

- [TocTpouTs IpoEKIIMM MIPSAMOM, 3aJaHHOW 1ByMs Toukamu A u C.

- Onpenenuts ciensl npssMot AC, moka3aTh €€ BUIUMOCTb.

- [lokasatp, yepe3 Kakue 4eTBEPTH MIPOXOIUT MPAMAS.

3agaya 2

- OnpenenuTs HaTypalibHYI0 BeMunHy oTtpeska AC.

- Ilokazate yrnel HakinoHa orpe3ka npsMord AC K IUIOCKOCTSIM
MPOEKIUHU Tty U TTy.

- OTnoxwutk Ha npsamoint AC otpe3ok CK pmunon 30 mm.

3agaya 3

- IToctpouTts mpoekuuu Tpeyroapauka ABC.

- IIpoBectu ropuzonTans U ppoHTaNb B I1ockocTd AABC.

- Onpenenuts yron HaknoHa miockoctd AABC k miiockoctu npo-
eKIUH 7ty (7151 HEUETHBIX BAPUAHTOB) WJIU 7T, (17151 YETHBIX BAPUAHTOBR).

3apauya 4 — BeimonHseTcs Ha Gpopmare A3. [IpuMep BbITOTHEHUS
JlaH Ha pucyHke 38.
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- IlocTpouTh NMHUIO MEPECEUCHHS ABYX IUIOCKMX (PUTYp, 3a]aH-
HbIx AABC u ADEF.

- OnpeienuTh BUAUMOCTD.

- 3anucaTh aITOPUTM PELICHUS 3a1a4H.

3agaum 5 u 6 BeIMONHAIOTCA Ha (popmate A3.
[Ipumep BBITOTHEHHUS AaH HA pUCYHKE 39.

3amaya §

- OnpenenuTth pacctosiuue oT Touku D o mmockoctu AABC.

3axaya 6

- ITocTtpouts minockocts, napayuensayto AABC u oTcrosiuryto ot
He€ Ha paccTossHUU 40MM.

Bce 3a0auu evinonnawmca ¢ macumaoe M 1:1 (namypanvnasn
eéenuyuHa).

2. O0mue MeToAMYECKHME YKA3aHMS M0 BBINOJHEHHMIO JI0OPA

Jlns pelieHus 3aiad dmopa HEOOXOAMMO HU3YUYUTh CIETYHOLIUN
Marepuan

2.1. OprorosanbHblie MPOCKUMH TOYKH

Kaxnas Touka, 3ajaHHasg Ha PUCYHKE, JOJKHA ONPENENATh €IUH-
CTBEHHYIO TOUKY HM300pakaemMoro oObekTa. J[Ji1 mocTpoeHus yeprexa
MPUMEHSETCS METOJI OPTOTOHAIBHOTO MPOEUUPOBAHUA Ha ABE (U TPHU)
B3aMMHO NEPNEHIUKYISPHBIE TUIOCKOCTH MPOEKIUN, KOTOPBIA BIEPBBIE
npeaioxua ¢ppany3ckuil yuénsiii ['acnap Monx (1746 — 1818 r.).

[IycTh gaHa B mMpOCTPaHCTBE TOYKA A W BE (WA TPU) B3aUMHO
NEPHEHUKYJIISIPHBIE TUIOCKOCTU MPOEKUUHN Ty, T, 3. 13 TOukHM A omyc-
KaeM MNEePHeHAUKYISAPbl HAa MJIOCKOCTH Hpoekuui. Touku mepecedeHus
MEPHEHINKYIIAPOB C TNIOCKOCTAMU MPOCKIUU A, A,, A3 — Ha3BIBAKOTCS
OPMO2OHAIbHBIMU BpOeKuuAmu mouku A. JINuHbl NEpHIEeHINKYISIPOB
ONPENIETSAIOT PACCTOSHUS OT TOYKH A 10 TUIOCKOCTEMN MPOEKIUI U 3a]1a-
0T Koopounamsl mouku A — X, y, Z.

X — paccTostHuEe OT TOYKM A 70 MPOPUIBHON IUIOCKOCTH MPOEK-
uuii 73, X= |A, 73
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Y — paccTostHue OT TOYKH A 10 (PPOHTAIBHON MIOCKOCTH MPOEK-
uui 7, Y= |A, 7

Z. — pacCTOSIHUE OT TOYKU A 70 FOPU3OHTAIBHOM IIJIOCKOCTH MPO-
eKIUu my, 2= |A, 14|,

Takum 00pa3om, Touka A B IPOCTPAHCTBE MOXET OBbITh 3aJaHa
CBOMMH KOoOpAuHaTaMu — A(X, Y, Z).

JIBE TIJIOCKOCTH MPOEKUUNA JEISAT IPOCTPAHCTBO HA Yemblpe uemn-
eepmu, a mpu nji0CKOCMU NPoeKyuti — Ha 8 OKMaHmoe..

PaccmoTpuM npocTpaHCTBEHHBIN PUCYHOK (pHC.3).

[lpoeuupyruue
AY4u //
Z

]TZ
AZ Az

/l Z A Za

CobMeujeHUE € NAOCKOCMbLH
0719 no/nYy4eHUs Hepmexa

Puc. 3
7| — TOPU30HTAIBHAS TTIOCKOCTh MPOCKIIUN;
T, - PpOHTATBHAS TIOCKOCTh MPOCKIIN;
0X, OY, OZ — ocu npoekiuii; m; 1, ;
OA=x, AJA 1=y, AjA)=7;
A (Xn Y, Z) — A (Xa Y)a Ay (Xa Z)

[Ipu mepexone K IUIOCKOMY 4YEpTEXYy (3MIOPY) MEpelHsst moJa
MIJIOCKOCTH 7T; OITYCKAaeTCs BHU3 U COBMEIIACTCS C HIKHEH MOJIOH I1oC-
KOCTH Ty, 3aHSS T10J1a 71, IOJJHUMAsICh BBEPX, COBMEIIIACTCS C BEpXHEH
I0JION TIJIOCKOCTH T, (puc. 4, a).

Inwpom Hazvleaemcsa uepmedc, COCMABIEHHBIIL U3 06YX WU
MPEX, C6A3AHHBIX MeNHCOY CO00Il, OPMOZOHAILHBIX NPOEKUUIL 2e0MeN-

puueckou ¢puzypul (puc. 4, 0).
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Takum oOpa3zoM, [Uisi HOCTPOEHHUS AMI0pa TOUKH A(X, Y, Z) HYKHO
OT Haydajia KOOPAUHAT 10 OCH Xy OTJIOKUTh KOOPAWHATY X TOYKH A, 3a-
TE€M NPOBECTU BEPTHUKAJIBHYIO JIMHUIO CBSI3U, HA KOTOPOU OT OCH Xy; OT-

JIOKUTh KOOPJAMHATY y BHU3 (€CITU OHA MOJIOKUTENIbHA), & KOOPAUHATY Z
BBEPX (MOJIOKUTEILHOE 3HAUCHHE).

Z
T2 Az A; Az
ZA QA Z/{A XA
] 0 0
X Ax;\/_/ A X2 |
’ Yi X /L Vi
A AY Al
T
Y
a 4]
Puc. 4

A1A, - BepTUKAIbHAS JIMHUS CBSI3U

3n10pbl MmMOU€K, pACROJJI0OHCEHHbBIX 6 pA3HblX HYemeéepmiax npo-

cmpancmea.
B, E.
A;
1 B1 C1
T VE, Fz KzIKf—:K,O
X2 l l iD’ |
D.
A1 CZ F1
Eerm, Fe Ke Xz
Al Bell  Cell  Delv 250 220, y=0

Puc. 5



9

2.2. [TocTpoeHue CHMMETPUYHBIX TOYEK

To4kH, CUMMETPUYHBIE OTHOCUTEIBHO 3aJaHHOM INIOCKOCTH, pac-
MOJIO’KEHBI Ha 00ILIEM MEPIEHANKYJISIPE K MIIOCKOCTH, IO pa3HbI€ CTOPO-
HBI OT IUIOCKOCTH M Ha OJTHOM PACCTOSTHUU OT TOYKU IIEPECEUECHUs TIep-
MEHAUKYJISIPa € INIOCKOCTBIO.

Ha pucyHke 6 moka3zaHO MOCTpOECHHE TOUKM B, cuMMeTpuuHON
TOYKE A OTHOCHUTENIBHO IIJIOCKOCTH T, U TOUKH C, CHAMMETPUYHOU TOUKE
A OTHOCHUTEJIBHO ;.

Z
8 T2
: >
JT1 :
|
_:__
| B
I\
\ 0

>
i
oD

v T
J /\y
(2
B :Sﬂz(A
T, ¢ C=Sm(A
Puc. 6

N3 pucyHka 6 BUIHO, UTO TOUYKHM A U B, cMUMMeTpHUYHbIE OTHOCH-
TEJIbHO IUIOCKOCTH 7, PACIOJOXKEHbl HAa OJIHOM NEPHEHIUKYISIpE K
MJIOCKOCTU T, (AB), mo3ToMy (hpoHTaNbHBIE MPOEKIMU TOUYEK COBIIAJIA-
10T (A,=B,), a Tak KaK paccTosiHUE OT TOYKU A U TOYKHU B 110 1miiockocTu
T, OJJMHAKOBO, TO KOOPJMHATHI y TOUeK A U B OyyT paBHBI 110 BEJINYU-
HE, HO Pa3HbIMU 11O 3HAKY.

Touka A pacnonoxena B I uerBepTtu, Touka B Oyner pacnonararsb-
ca Bo II yerBepTu.
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Touxkamu, cummempuyHbIMU OMHOCUMETIbHO NJIOCKOCHMU, HA-
3616AI0MCA MOYKU, PACNONONHCEHHbIE HA O0OHOM NEPNEeHOUKyaape K
NJI0CKOCMU, NO PA3HblEe CMOPOHBL 0N NJI0CKOCHU, HO HA 00UHAKO80M
paccmoanuu om niaocKocmu.

Ha pucyHke 7 moka3zaHo IOCTPOEHHE CUMMETPHUYHBIX TOUYEK A U
B Ha smrope.

AszZ oAZ
)B, 2
V
| |
X12 AXEBX lO X12 AXECX lO
£ 4
A,° ’A1:C1
o] C_Z
B:SITZ(A) C:Sn1(A)
B.B,=AA,=y| C,C=A, A= 2]
Puc. 7 Puc. 8

Bunno, uto Touka C, cuMMeTpUdHasi TOUKE A OTHOCUTEIBHO 7Ty
Oynet pacrnonoxxeHa B IV ueTBepTH, y 3TUX TOYEK COBMNAJAIOT TOPU30H-
TaJIbHBIC MTPOEKIIMU U KOOpJMHATA Z OyJIeT paBHa MO BEJIMYUHE, HO MPO-
THUBOTIOJIO’KHA 10 3HAKY (puc. 6 u §).

Takum o0pa3oM, y TOYEK, CUMMEMPUUHBIX OMHOCUMETbHO
NJI0CKOCIMU Tr;, HA SMIOPE COBMANAIOT (DPOHTAIIbHBIC MTPOEKIUHU, a TOPU-
30HTAJILHBIE PACTIOJIOKEHBI 110 Pa3HbIE CTOPOHBI OT OCH Xj;, HO Ha OJU-
HAaKOBOM pacctosiHuu (puc. 7).

Ecnu mouku cummempuuHsl OMHOCUMETIbHO T;, TO HA BIIIOPE
COBIIAJIAIOT UX TOPU3OHTAIBHBIC MPOEKIUH, a (DPOHTAJIbHBIE pacroa-
raroTcsl 0 pa3HbIe CTOPOHBI OT OCHU X1z, HO HA OJJMHAKOBOM PAacCCTOSHUU

(puc. 8).
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2.3. OprorosajbHblie MPOCKUMH MPAMOMA

IIpsiMass MHUS OJHO3HAYHO ONPEAEIAECTCA HETOXKIASCTBEHHBIMU
IBYyMs TOYKaMH. Eciiv B IPOCTPAHCTBE MOYKA RPUHAOIEHCUM RPAMOIL,
TO HPOCKUUU MOUKU NPUHAONIEHCAM 0OHOUMEHHBIM_NPOCKUUAM RPA-
moii (puc. 9).

Takum 00pa3oM, Jis TOro, YTOObl MOCTPOUTH MPOECKUHUH MPSAMOKN
Ha DIII0pPE, JTOCTATOYHO IOCTPOUTH IMPOEKLHU BYX €€ TOYEK U COEIU-
HUTb 0OHOUMEHHbLE TIPOEKIIUU ITUX TOUCK.

Ha pucynke 9 mokaszaHo MoCTpoeHHE MPOEKUUU NPSMOU M, TIPO-

xozsen yepes Touku A u B.

B, =

ES

Puc. 9

s mocTpoeHus npoeKuuii npsiMord AB cTpouM ropu30OHTaIbHBIE
U (ppoHTaNBHBIE NpoeKIuu Touek A n B. @ponTanbHas npoekuus nps-
MOM M, NPOXOJUT Yepe3 (PPOHTATbHBIE TPOCKIUU TOUEK A) U
B,,ropuzoHTanbsHas NpoeKurs IPOBEAEHA Yepe3 TOPU3OHTAIBHBIE MTPO-
eKIIMU TodeK A; u B.

[IpsAmast m SIBIACTCS BPAMOU 00ULe20 NOJIONHCEHUA, TAK KAK OHA
HAaKJIOHEHA KO BCEM IUIOCKOCTAM IPOECKIIUH.

Cneovt npamoii — 3mo mouKu nepeceueHus NPAMOU ¢ Hia0CKO-
cmamu npoekyuu. Touka TEpecedyeHUss MPSAMOM C TOPHU3OHTAIBHOU
MJIOCKOCTBIO 7Ty HA3bIBAETCS 20PU3OHMAIbHBIM C1e00m U 0003HAYACTCS
oykBoi M (M, M,). @ponmanvnuvim cireoom N (N, N,) Ha3bIBaeTcs
TOYKa MEPECEeUEHUs MPAMON ¢ PPOHTATBHOMN MJIOCKOCTHIO MPOEKIUH T;.

Ha pucynke 10 mokazaHo mocTpoeHHE CIEI0B NPsIMOM M, 3a1aHHON
otpe3koM AB.



Z
N=N;
B
m B
Az m
m. M N
X12 2]T1 A B : O
mi !
A

M=M;

M:(AB)HTH, M(MZ,M1)
N=(AB)N 2, N(Nz,N1)

\\J

Puc. 10
M - rOpu30HTAJIbHBIN CIIEN;
N — (ppoHTaNBHBI Clien

Ha pucynke 11 mokaxkem mocTpoeHHE CIEAOB 3TOW MPAMOM Ha
DIIIOPE.

Z23

A

Puc. 11
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N3 pucynka 10 BUOHO, 4TO ISl nOCmMpoOeHUun 20pu30OHmMaIbHO20
cieda TPSAMOU m HYKHO TPOJOKUTH (PPOHTANIBHYIO MPOEKIMIO MpPsi-
MOH (Mm;) A0 MEPECEUCHUs C OChIO X|,, TPOBECTU BEPTUKAIBHYIO JIMHUIO
CBSA3U JI0 MEPECEUEHUs] C TOPU3OHTAIBHOM MPOEKIMEH MpAMOu (my).
D710 u OyzieT rOpU30HTANBHBIN ciien npsamond — M(M;=M).

UT0OBI TOCTPOUTH hPOHmMAILHBLIL C/1€e0 NPAMOI, TIPOJOJIKUM TO-
PU30HTAIBHYIO MPOEKUMIO MNPSIMOM O NEPECEUYCHUs] C OChI X|p —
N,[IpoBEIEM JIMHUIO CBSI3U U, B IEPECEUCHHUU C (DPOHTATIBLHON MPOEKIIH-
el mpsMoH, nosryuum (GpoHTaNbHBIN cien npsamod — N(N,=N).

YToObI NpoaHaIU3UPOBATh, KAKWE YETBEPTH MEPECECUET NpsiMas M,
pazouBaem e€¢ Ha Tpu yactu. OTpe3ok AB pacnonoxen B I uerBepTy,
IIPY IPOJIOJKEHUH MIPSMOU BIIEBO OHA NEPECEUYET TIIOCKOCTh Ty B TOUYKE
M u yiun€r B IV derBepts, IpU NMPOAOIKEHUU NPSIMOK BIIPABO OHA IIe-
peceyET MI0CKOCTh Ty B Touke N u yxoaut Bo Il yerBepth. Takum o0pa-
30M, npsamas nepecekaet IV — I — II yerBepTu npocTpaHcTBa.

2.4. OnpenesieHre HATYPAJIbHOU BEJUYHMHBI OTPE3KAa NMPAMOU
00111er0 MOJIOKEHHSI M YIJIOB HAKJIOHA €r0 K IVIOCKOCTSAM MPOeKIuii

Ha pucynke 12 BuaHO, 4TO HaTypajibHas BeJMYMHA OTpe3ka AB
sABJISETCS TUIOTEHY30il IpsAMOoyroisHOro Tpeyronsauka ABB'|. B sTom
Tpeyronsuuke ofauH karet A'|B;' napannenen nnockoctu I1; u paBen 1o
BEJIMYMHE JJIMHE TOPU30HTAJIBbHOW NMPOEKIUU oTpe3ka AB, a BenmnunHa
IPYroro Karera paBHa pa3HOCTU PACCTOSHUM TOYeK B 1 A 110 mmockocTu
npoekumit I1;

(IBBY1=Z5-Z,=AZ).

z

Puc. 12
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Yron naknona npsimon AB k miiockoctu nmpoekuuit 11; onpenens-
€TCs KaK yroj MEeXIy NpsIMOU U ee MPOEKLMEN Ha dTY IJIOCKOCTh. YTOJI
4 paBen yroy BAB'|.

['mnoreny3a nPSAMOYTOJIBHOTO TPEYrOJIbHUKA ONPEACIUT IMHY
OTpE3Ka NPAMOU. YTOJ MEXAY TMIIOTEHY30M U FOPU3OHTAIBHOMN ITPOEK-
yen npsAsMon OyAeT SIBISATHCS YIJIOM HAKJIOHA NPSIMOM K ;.

Ha pucynke 13 noka3zano peuieHue 3aja4u 1Mo ONPEICICHUIO JIJIN-
HbI OTpe3ka AB ¥ yIJIOB €ro HakjOHa K IUIOCKOCTSIM NPOEKUUN T U T,
(aHAJIOTUYHO).

A, |AB B:
[30
Az
S|
Az
X12 B1
Ay bz
ao
[AB]
A1 Bo
uc. 13
U

B’=(AB) = m, a’=(AB) ~

BeiBon: 011 onpedenenusn HamypanabHOU GeIUYUHBI OMPE3KA
npamoit AB nocmpoum npamoyzonvhuiii mpey2oibHUK, 0OHUM U3 Ka-
memoeg Komopoz2o Oyoem 20pu3oHmaivHan (uiu pponmanvnasn) npo-
exyusn ompeska AB, a Opyeum —ompe30k, pasuwiii no eeauvune anced-
pauueckoit pazHocmu Koopounam — Az (uau Ay) Konyoe ompesxa.

T'unomenyza makozo mpeyzoivHuka onpeoeaum OAUHY OMpe3-
Ka, a y20n1 mexcoy 2UnoOmeHny3oil U npoexKyueil — y20a1 HaAKI0HA K T
(unu my).

2.5. 3apaHue mI0CKOCTHM Ha 4eprexe. Toyka W mpsaMas B
IUIOCKOCTH. ['JIaBHbIE JIMHUH IJIOCKOCTH

Inockocmo Ha uepmedice moxcem 0blmbs 3a0AHA:
- TPEMS TOUKAMU, HE JIC)KAIIUMHU HA OJHOU IIPSIMOWN;
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- IPSAIMOM ¥ TOYKOU BHE IIPSAMOIA;

- IBYMsI NTApaAJJICIIbHBIMUA NPSAMbBIMU;

- IByMsI TIEPECEKAIOILIMMHUCS NIPSIMBIMU;

- IUTOCKOM (PUTYpOii;

- CIeJaMU IJIOCKOCTHU (Cebl TMIIOCKOCTH — 3TO IPsIMbIE Mepece-
YEHUSI TaHHOM TIJIOCKOCTH C TJIOCKOCTSIMU MTPOEKITUH).

Ilinockocty, HE NMapajuIeNIbHbIE U HE NEPIIEHAUKYIISAPHBIE K KaKOU-

HUOY/Ib MJIOCKOCTU MPOCKUUW, HA3bl6alom NA0CKOCHMAMU 00uie20 no-
no0xcenusn (puc.14).

bz

b1

a1 B’

Puc. 14

Ili1ockoCcTh MEPIIEHAUKYIISPHAsT K OJHOW M3 IUIOCKOCTEW MPOEK-
(Ui, HA3BIBACTCS HPOCUUPYIOULCIL.

Ilpoeyupyrowaa niockocmes npoeyupyemcs 6 npAmyl0 Ha my
NJI0CKOCMb NPOEKYUll, OMHOCUMENIbHO KOMOPOU OHA NePHneHOUKy-
JUAPHA.

IlinockocTh, NEPIEHAUKYIIAPHAs TOPU3OHTAIBHON INIOCKOCTH IIPO-
€KLHM, HA3bIBAETCSA TOPU3OHTAIBHO-TIPOELUPYIOLLIEH.

[1nockocTh, nepneHANKYIsIpHas GPOHTAIBHON MIOCKOCTH MPOEK-
Ui,

Ha3bIBACTCS (PPOHTATBLHO-TIPOCHUPYIOIIEH.

Ha pucynke 15 mokasaHbl rOpU30HTaIBHO-IIPOCUPYIOIINE TIJIOC-
KocTu a” m; u B(al|B) » 7;
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P,

Tz a2

Az bZ

okl f3ajib)Lr, f3,

Puc. 15

Ilpoeyupyrouwiue nnockocmu odaadaom cooupameibHblM CE0II-
cmeom - cOOMPArOT Ha CBOM COOTBETCTBYIOLIUN CJIEJ BCE, UYTO UM IPH-

HAJUJICHKUT.
[11mockoCTh, MapaieabHyl0 Kakol — JU0O0 MIOCKOCTH MPOEKIINH,

Ha3bIBAIOT HJIOCKOCHIbIO YPOBHAL.
Ha pucynke 16 nokasan npumep QppoHTaIbHOMN MJIOCKOCTH YPOBHS

— (1”7'[2.

I,
B, a2
B, 2
A
PN |
,_,L\Cz \B | o Af 2
A ~/N
Y ~ Xz X1z
~
o & - i
A B, (s ar=bs
I L7 |
A1 B1C1

Puc. 16

I'eomempuueckue uzypol, npunaonexcawjue ni0CKOCHMU ypOoGHs,
0yoym npoeuupoeamvci 6 HAMypPAIbHYI) 6eIUYUHY HA MY NJI0C-
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Kocmb npoeKkyuil, Komopoii napainienvHa 0aHHas niaocKOCmy.

Touka npunaonexcum na0CKOCmu, €CIM OHA PACIOJIOKEHA HA
MIPAMOU 3TOU IIIIOCKOCTH.

Ilpamasa nunua npunadaexdcum naoCKOCHU, €CIU OHA TPOXOAUT
yepes JIBE TOUKU 3TOU 11ockocTu (puc.17, ).

Ilpamasa npunaonesxcum naocKkocmu, €Cid UMEET C HEHO OJHY
OOIIYI0 TOYKY M MapajijieJibHa KaKOW-TU0O0 MPSMOM, pacioioKeHHON B
3TOM TIIOCKOCTH (puc. 17, 6).

[Ipsimble nUHUM, JIeXkKAIIME B IJIOCKOCTH U TMapajljiebHbIe OJHOMN
U3 TUIOCKOCTEH MPOEKIMNA, HA3bIBAIOT JIUHUAMU YPOGHA NIOCKOCHU
UlU 20PUBOHMATIAMU U PPOHmMANAMU.

TI'opuszonmans naockocmu — 310 TIpsiMasi, TpUHAAJIEKAIIAS TTOC-
KOCTH Y mapajuielibHasi TOPU30HTaIBHOM 1ockocTy npoekiuii (h) — pu-
CyHOK 17.

@ponmans naockocmu — npsiMasi, IpUHAJICKAIAS TTIOCKOCTH U
napajiesibHas GpOHTAIBHOM MI0CcKoCcTH npoekiui (f) — pucyHok 18.

[Ipn 3agaHUM B TUIOCKOCTHM TOPU3OHTAIM CHayaia MPOBOJAT €&
(GpoHTATBHYIO MPOEKIIMIO, pacoaras e€ Ha YepTeke NapajieIbHO OCU
X (MU MEPNEeHAUKYJISIPHO K JIMHUM MPOEKIIMOHHON CBSA3M Ha 0€30CHOM
yeprexe). [loctpoenne ropusoHTanu miockocty a(a b) mokazaHo Ha
pucyHnke 17.

hz 11 X12, h1 1l Q1
a 0 hz 11 x12

Puc. 17

Cnavana mnpoBeneHa (poHTaIbHAs MpoeKius h,, mapasienabHas
ocu Xj;. T. K. TOpU30HTAJIb JIOJKHA JIEKATh B IJIOCKOCTH o(aNB), TO
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OTMEUYaeM JBe 00IIKe TOYKU U 2 — TOUKU MPECEHEeHUs] TOPU3OHTAIIN C
npsMeiMU @ U b. ['opusoHTanbHas MPOEKIMS TOPU3OHTANIM MPOBEICHA
yepe3 TOpU30HTalbHbIE MpoeKnuu Touek 1 u 2 (cm. puc.17, 6). Ilo-
CTpOoeHHE (PPOHTAIM TIJIOCKOCTH 0/a||B) MokazaHo Ha pucyHke 18.

) f?

M

f1

f1

-~

a1

f11lx2

Puc. 18

CHayaja OpoBOAMM TOPU3OHTANIBHYIO Mpoekiuto fi, ma-
pajieIbHO OCH X, OTMEYAaeM JIB€ OOIMe TOUYKH (PpPOHTAIM H
miockocty o1 u 2) 1 depe3 PppoHTaIbHBIE TPOCKIIUU ITUX TO-
YyeK IpoBoAuM f.
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I'opuzonmanu, ¢pponmanu u aunuu HauobdoILULECO HA-

K/IOHA HAa3blearom CJ1A6HBIMU JIUHUAMU NJIOCKOCmMU.

Junuamu naubdoabUI€20 HAKIIOHA NOCKOCMU HA3bI6AIOM NP -
Mble N10CKOCHU, HEPREHOUKYNAPHbIE K TUHUAM YPOGHAL.

JIvHUYM, NepHEeHINKYISAPHBIC TOPU3OHTAISM MJIIOCKOCTH HA3bIBAIOT
TaKXe JUHUAMU cKama (110 HUM CKaThIBA€TCS MOJ JEHCTBUEM CHUJIbI
TSOKECTH IIAPUK WITU Karlisl sKUJKOCTH) — PUCYHOK 19.

Az

Puc. 19

C MoMOUIpI0 3TUX JUHUKA MOYKHO ONPEJIETUTh YTOJl HAKJIOHA IIJI0C-
KOCTH K TJIOCKOCTH MPOEKIUH.

Jlnst onpeenenus yria HakiaoHa miiockoctu (ABC) k ropusoH-
TaJIbHOW TIOCKOCTH Npoekunii B iockoctu AABC npoBoanm ropu-
3oHTaIb h (puc.19). 3aTeM npoBOAMM TOPU30HTAIBHYIO IPOCKIHUIO JIN-
HUU CKaTa NEPHEHAUKYISIPHO TOPU30OHTAIBHON MPOECKIUN TOPU30HTA-
mu: B1Ky A h; (mpsamoii yroa mpoenupyercs B HaTypajdibHYO BEIUYHHY
Ha OCHOBAaHHUHM TOTO, YTO OJIHA U3 CTOPOH NPSMOTO yria h mapaienbHa
IJIOCKOCTH 71 ), Jlajiee CTPOUM (PPOHTAIBHYIO MPOEKIIUIO JUHUM CKaTa
(B2Ky).

3arem onpeensieM HaTypalbHYIO BEJIMUMHY JIMHUU CKaTa Ha TOpU-
30HTAJILHOM MJIOCKOCTH MPOEKLHMI CIOCOOOM IPSIMOYTOJIBHOTO Tpe-
YTOJIbHUKA. YTOJ MEXK]ly HaTypajJbHOW BEIUYMHOM JTuHUK ckara BK n
€€ TOPU3OHTAIILHOM MPOEKIKENH U OyAET SIBIAATHCS HCKOMBIM YIJIOM Ha-
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kiioHa rockoctu AABC k ropH:soHLTJaJILHOI‘/i IJIOCKOCTH MPOEKLIHM T -
yron ¢, 9 = DB KBy ; 9 =AABC ~ m;.

Jlnst onpenenenus yriia HakiaoHa rmiockoctd ADEF k ¢pponTaib-
HOM TJIOCKOCTH MPOEKIUI MTPOBOJAUM B IIJIOCKOCTH JIMHUIO HAMOOJIbIIIE-
ro HaknoHa EK nepnenaukynsipao ¢ppoHTanu miockoctu (puc. 20).

Puc. 20

OmnpegnensieM HaTypalibHY0 BennunHy EK, mocTpous npsimo-
YTOJIbHBIN TPEYTOJIbHUK Ha (PPOHTATBLHOM MIIOCKOCTH MPOEKIUMN TTp. YTOI
Mexay HaTypainbHOM BennunHoH (KyEg) u ppoHTanibHOM npoekiueit
(E.K») @rneT UcKOMbIM yTiiIoM HakinoHa ADEF k m,. ¢ = B E;KyE, ¢ =
ADEF ~ m,.

2.6. Ilepeceyenue mI0CKOCTEH

JIBE TIJIOCKOCTH MEPECEKAOTCS 1O TPAMOM TuHUU. Cleq0BaTeb-
HO, 0711 Onpeoe/ieHus TUHUU nepecedyeHus 08yx njiocKkocmeil, 0ocma-
MOYHO HaAllmu 06e oouue mouKku.

PaccMoTprM HECKOIBKO CITy4aes.

1.00na u3 naockocmeii 3anumaem npoeyupyrouiee noan0HceHue
(a" 7).

Ha pucynke 21 noka3zaHo MOCTpOEHHE JINHUU NIEPECEUCHUS TOPU-
30HTAJILHO-ITPOCLIUPYIONIEH MIIOCKOCTH U MJIOCKOCTH OOILIETo MOJIo-
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KeHHsl, 3a1aHHoN TpeyroapHukoM ABC. JIunus nepeceuenns — npsimas
KL. KL coBnagaer ¢ o, Ha OCHOBaHHUU COOUPATEIILHOTO CBOMCTBA
MIPOCLIUPYIOLINX [IOCKOCTEN.

2. Obe naockocmu 3a0amvl cjreoamu - OOIUMU TOYKAMHU SIBJISIOT-

Csl TOUKH IepeceueHusi oqHOMMEHHBIX ciiesioB (M u N). JIunus nepece-
yenus - (MN) - (puc. 22).

Lo Q2
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3.00e niockocmu odwezo nonoxcenus (0owuil cayqail.

Puc. 23
B oO1iiem ciiydae 11 HAXOXKJICHHS TIPSIMON MEpEeCceYEHUs IBYX
IUIOCKOCTEN ONPEIEIIsiEM ABE TOUYKH, IIPUHAIIEKAIIUE ITOM MPSAMOM.
Oowuil anzopumm peuieHus 3a0a4u no ONPeoeaIeHUI0 JUHUU

nepeceuenus 08yxX niaocKocme.

Jl1st onpeienieHus OJTHOM U3 TOYEK MepecedeHuss HE0OXO0UMO:

1. BBECTMH BcnoMorareibHy0 IIIOCKOCTh (TTPOCIUPYIOIIYIO
WJIU YPOBHS);

2. OIIPEAEJIMTD npsimble niepecedeHus: BCHOMOTaTEIbHON
IJIOCKOCTH C KaXK0M M3 3aJIaHHbIX;

3.  OTMETHUTD Ha nepeceyeHnH NOITYYEHHBIX PAMBIX HCKOMYIO
TOYKY.

Ha pucynke 24 paccMOTpeH o01uid ciiyyai MOCTPOSHUSI JIMHUU
IIepeCceUeHMs ABYX IIOCKOCTEN. [IITOCKOCT Y 3a1aHa IepeceKaroMMH-
csl IpAMBbIMU, alb, a ® — AIByMs MapaJyieTbHbIMU TPSIMbIMU m||11. B
pe3yJbTaTe MEPECCUCHUS ATUX TII0CKOoCcTel nomyueHna npsimast (KL) —y
N o (puc.24).

JIna onpeoenenun nonosxcenus mouex K u L 6600um oee écno-
MozameilbHble ceKyujue nji0CKOCmu o u i, Komopuie, A6141Cb 20pu-
30HMANbHLIMU NJIOCKOCHMAMU YPOGHA, NEPECEeKalom 3a0anHble nioc-
KOocmu no 20pu3oHmasiiam.

[Ipn nepeceyeHnn MIOCKOCTEN Y U (O TIIIOCKOCTBIO 0L ITOJTy4aeM Io-
PU3OHTAIHM C TpoeKuusmMu 1,2, , 1,2, u 3,4, , 3,4,. OT1 npsiMbIe, pacto-
JIOKEHHBIE B TNIOCKOCTH 0, B CBOEM MEPECECUEHUH ONPECIIAIOT NEPBYIO
touky (K) nuHuu nepecedyeHus miockocTen y u .
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BBens nanee miockocTh 3, MoaydaeM B €€ MEPECEUEHUN C Y U ©
MPAMBIE C MPOCKIUSAMU 5,6, , 5161 1 7,8, , 718;.

Puc. 24

OTH npsiMble, PACIIONIOKEHHbBIE B TUIOCKOCTH [3, B CBOEM Iepeceye-
HUM OTNPENICIISIIOT BTOPYIO TOUKY L, 0OIIyI0 171 ¥ U .

[TosmyuuB ropu3oHTanbHbIe Npoekiuu Touek Ky u L), Haxoaum Ha
cienax d, u B, npoekuu K; u L,. IIpoekiinn nCKomMoil TMHUU niepece-
yeHus onpenessitorea npoekusamu KL, n KiL;.

Tak Kak ceKkyIue MIOCKOCTH o U 3 mapauiesibHbl, TO JUHUM TIEepe-
CEUYEHHUSI UX C TUIOCKOCTAMHU Y U 0 OYJIyT TakXe napasuiesibHbl. [loaTomy
JUISL IOCTPOCHUS TPOEKIUN 5161 1 718 1OCTATOYHO B3STh MO OJTHOU
TOYKeE, TakK Kak 5161111,2, u 7,8113,4.

2.7. Touka nepeceyeHusi NPAMOHU C IJIOCKOCTHI0 — OCHOBHAS
NMO3ULMOHHAS 3a/1a4a

Ha pucynke 25 onpenensercd ToOUka NepecedueHus npsiMon m C
ITOCKOCTHIO TpeyrojibHuka ABC — touka K.

Oowun anzopumm pewieHus 3a0auu:

1. 3AKIIFOYUTD npsamyro BO BCIOMOTaTEIbHYO MTPOECIHUPYIOIIYIO
MJIOCKOCTH (TOPU3OHTAIIBHO MM (PPOHTAIBHO MPOEUUPYIOUIYIO);
2.  OIIPEAEJIMTD nmuHUIO nepeceyeHns: BCIOMOraTeIbHOM MIIOCKO-
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CTHU C 3aJaHHOM;
3.  OTMETUTD Ha nepeceyeHnu MOIYyUYEHHON U 3aJaHHON OOTYIO

TOYKY.
4. OIPELAEJIMTD BUAUMOCTB PSMOM.

Puc. 25

Ha pucynke 26 1aHO MOCTPOEHUE HA YEPTEKE MPOEKIUN TOUKH
nepeceueHus NpsiMoil m ¢ MI0CKOCThIO, 3aganHoi AABC (ripoekiuu
A2B2C2 n AIBICg)I

AJIropuT™M:
mN (ABC)=K-?
(, 1.3aka04uTh
ml o, a”m
2. Onpeneaurh
a N (ABC)=(12),
I=a N (AC),
2=0 N (BC)
3. OTmMeTuTH
(1222) N my =K,
4. BUAuMoCThb
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1. Yepes mpsiMyro m MpOBOAAT TOPU3OHTAIBHO — IMTPOEUUPYIOLIYIO
IJIOCKOCTH o, (cineg o). m | o, a” my

2. Crposrt nipoekuuu 1,2, , 1,2 nMHAN nepecedeHrs 3TOMN TII0C-
KOCTH C TI0CKOCThI0O AABC, npu 3TOM MO rOPU30HTAIBHBIM ITPOEKIUSAM
Touek 1 u 2, HaxoauM ppoHTasbHbIE 1, 1 2; . a N (ABC)=(12),1 =a
N (AC),2=a N (BC).

3. Haxonat mpoexuuu K, K, Toukn nepeceuenus 3ajanHHON npsi-
MoH ¢ IIockoCcTei0 AABC. Jl1s 3TOro B nepeceyeHny NpoeKIni m, u
1,2,0TMe"at0T GPOHTATBHYIO MPOEKIMIO UCKOMOM ToukH K; 1 ¢ momo-
LIBIO JIMHUH CBSI3U CTPOMM €€ TOPU30HTANIBHYIO Npoekunto K; Ha po-
ekuu m; npsaMou. [Ipssmele m u 1 — 2 nepecexkarorcs, Tak Kak NpyuHaI-
JeKaT 0JHOM 11ockocTH d. (1,2,) N my =K,

4. OnpenensoT BUAUMBIE YYACTKHA MPSIMOM M.

Cunras, 4TO B IPOCTPAHCTBE 3aIaHbI PsIMast U HEMTPO3PAYHbIN
TPEYTOJIbHUK, ONPEAEISIIOT BUAMMBIE U HEBUIUMbIEC YYACTKH MPAMOU m
OTHOCHUTEJIBHO TUIOCKOCTEM TT| U T).

Jlist onipeqienieHrs BUAMMBIX YYAaCTKOB MPSIMOM M aHAIU3UPYIOT
ITOJIO’KEHUE TOYEK HA CKPEIIMBAOIIMXCS NMPAMBIX. Tak, TOuku 4 1 5
(pponmanvHo-KOHKYpUPYIOWUE MOYKY) HAXOAATCA Ha CKPEIIUBAOIINX-
cs psiMbIx AB 1 m. x ¢ppoHTaNIbHBIE MPOEKIIMU COBNAAAIOT (4, = 5,).
I1o ropu30HTAIBHON NPOEKIHMU IIPHU B3TISLAE TIO CTPENKE BUIHO, YTO
TOYKa 4 HaXOUTCS MEepe] TOUKOU S5, T.€. OHA 3aKpbIBacT TOUKY S. Crie-
JIOBATENBHO, MpsiMas m ciieBa oT Touku K pacnionoxena 3a AABC, no-
sTomy ppoHTanbHas npoekuus K,5, nokasana kak HeBUANUMAs, OT TOUKH
K, BripaBo m; nokaszaHa Kak BUANMAs.

AHaJOrMYHO PacCMaTPUBAECTCA BUAUMOCTD PSIMOM M HA IUIOC-
KocTH I1;. AHaIM3UPYIOT MOJIOKEHUE 2OPUZOHMAILHO-KOHKY PUPVIOUUX
mouek 2 1 3, pacroJIOKEHHBIX HAa CKpeIuBarommxcs npsaMsix m u BC
(puc. 26). Touka 3 pacrnonoxXeHa HUKE TOUKH 2, CJIEIOBATEIBHO MpsAMas
m OyJIeT HaXOAUTHCS MO MIIOCKOCThIO TpeyroiabHuka AABC — yuactok
npsimoii 3K, Oyzier HeBUANM.

Ha pucynke 27 Hax0AUTCS TOYKA NEPECECUEHUS TPSMOU M C
IJIOCKOCTBIO ¢, 3aaHHOM cienamu. Uepes mpsMyro m npoBeeHa ppoH-
TaJbHO — NPOEUUPYIOLIAs INIOCKOCTH [3, TOCTPOEHA JIMHUS IEPECEUCHUS
mockocteit o u f — npsimast (12) u Haiinena Touka nepeceduenus K (K, =
m;N1,2;)
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* Al

Puc. 27

2.8. IlocTpoeHue JIMHUU NepPecedeHM sl ABYX IJIOCKOCTEH, Orpa-
HUYeHHbIX TpeyroiasHukamu o (ABC) u p (DEF)

Cnoco6 nocTpoeHHs NpsIMON IEPECEUECHUS ABYX TPEYTOJIbHUKOB
3aKJIFOYAETCS B TOM, YTO HAXOJIST TOYKHU MEPECECUEHHUS JBYX MPSIMBIX,
MPUHAJIEKALIUX OJHOU U3 IUIOCKOCTEN, C APYTOM IUIOCKOCTHIO, T. €.
08a’1cObl peuiaemcs 0CHOGHAA NO3UWUOHHAA 3a0aya. [Ipu >mom mo-
arcem OblMb UCNONB308AHA 10OAS CMOPOHA 0OHO20 U3 MPEY20NbHUKOE U
NJIOCKOCMb 0PY2020 MPEY20abHUKA.

Ha pucynke 28 qyist moctpoeHus NpoeKIMi JIMHUA NEPECCUCHUS
AABC u ADEF naxonutcs Touka nepeceyenus npsimor EF ¢ miocko-
ctetio AABC — Touka K u Touka nepeceuenns npsmou DF ¢ AABC —
touka L. [Ipoexuuu K;L, u K;L; onpeaensiror nuHuI0 nepeceyeHus
mnockocten KL.

Tak kak MIOCKOCTH TPEYTOJIbHUKOB CYUTAEM HEMPO3PAYHBIMU,
ONPENEIIAEM UX BUJIUMbBIE U HEBUIUMBIC YACTH C MOMOIIIBIO KOHKYPH-
pyronmx Toyek. Touku 3 ¥ S onpeaesstoT BUIUMOCTb TPEYTOJIbHUKOB
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Ha IUIOCKOCTH Tp, TOUKA 5 HAXOJAUTCS Mepe]l TOUKOU 3, CIeI0BATEIbHO
ctopoHa DF Oyner naxonutbces nepes cropoHoit AB u yyactok D,L,
OyJzet BuauM, a yuactok L,4,, pacnionarasice czaagu AABC, OyaeT HeBu-
JIUMBIM.
AJIropuT™M:
(ABC) N (DEF) =KL
K=EFN AABC
1. 3ak/I104YUTD
EFE€vy,y" m,
2. Onpeneaursb
v N( AABC) =(12)
3. OT™METHTD
(Li2)NEF, =K,

(.
I L=DFN AABC
10 1. 3akmounts
DF € o; o™ m,
2. Onpeneaurb
C, o N(AABC) = (34)
3. OT™METHTD
(3141) NDF; =L,
Buaumocthb

Puc. 28

Touku 7 u 8§ onpeAensitoT BUAUMOCTh Guryp Ha m;. Touka 7, a,
cienoBarenbHo, U ctopoHa BC, Oyaet Boie npsimoit EF. 3naunr, yua-
ctok 7;K; Oyner nmox mimockocteio AABC, T.€. OyJieT HEBUIUMBIM, a
yuactok EK; Oyner BuguMbIM.

2.9. ITapa/u1eJbHOCTH IJIOCKOCTEH

/Jleée niiockocmu napanienvHsl, eciu 06e nepeceKkaouiueci nps-
Mble 00HOI NJIOCKOCMU COOMEEMCMEEHHO NApailelbHbl 08YM nepe-
cexaruwumca npamvim opy2out naockocmu (puc.29, 30).

Ecnu napauienpHble IIIOCKOCTH 3a/1aHbl CIEAaMU, TO UX OJHO-
MMEHHBIE CJIE/bl TapajlIe/IbHBI.
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B2

« A1
Puc. 29 Puc. 30

2.10. IlepneHAUKYJIAPHOCTH NPAMOM M IIOCKOCTH.
IMepneHAMKYJIAPHOCTH MJIOCKOCTEHN

Ilpaman nepnenouKynapna nioCKoOCmu, eciu OHA nepneHoOuKy-
JIAPHA 08YM NePeCceKarouuUMca NPAMbIM, RPUHAOTIEHCAUUM IMOT
naockocmu. B kauecmee makux 08yx nepecexarouuxcs npsamulx nioc-
KOCmu 803bMeM  2A8Hble TUHUU NIOCKOCMU — 20pU30HmMans h u ¢opon-
mans f, 1 U3 TOUKH ux nepeceuenns B=h Nf BoccraBum nepnenauky-
JISIp K MJIOCKOCTH 0.

/lee nnockocmu nepneHOUKynapHsl MexHcoy coooil, eciu 00HA U3
HUX RPOXOOUm yepe3 nPAMYIO TUHUI), REPREHOUKYTIAPHYIO K OPY20il.

Ha pucynke 31 noka3zaHo nocrpoenue nepneHaukynspa P uz tou-
K1 B muiockoctu o.

I, YT0OBI NOCTPOUTH MPOEKIUU TIEP-

) NEHJUKYJIIpa K IUJIOCKOCTH Ha
YepTexKe, CIEeAyeT BOCHOJb30-
BaTbCsl TEOPEMOM O YaCTHOM CITy-
4yae MPOCLMPOBAHUS MPSIMOTO yT-
Ja: eciu 00Ha CMOPOHA NPAMO20
yena napannenvHa  Kakou-mo
nJ10CKOCMU NPOeKuuil, a opy2an
He nepneHOuKyIApHa eil, mo Ha
IMy NJAOCKOCHb NPOEKUUIl npsi-
MOIl Y2011 npoeuyupyemcsa 0e3 uc-
Kajcenus.
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TEOPEMA. Ecau npamasa nepneHOuKyaapHa njiocKocmu, mo
Ha uepmejice 20pU30OHMAIbHAA RPOCKYUA NPAMOI NEPREHOUKYNAPHA
20pU30HMAIbLHBIM BPOCKUUAM 20PU3OHMAIEN N1OCKOCIU U 20PU-
30HMAIbLHOMY C1e0y NJI0CKOCHU, a4 (PPOHMAIbHAA NPOEKUU NPAMOL
nepneHOuKyIApHaA PPOHmMAanbHbIM RPOEKUUAM PpOoHmMaeil Na0CKo-
cmu u pponmanvnomy ciuedy niaockocmu (puc. 32).

B,
x
PZ f2 Az ;
h, / C
L~ 2 pz
A, 0(><
X12 B, X2 2
A I
p1 h1 A1 a1
(
Puc. 32
P NAABC p/\ a
plA hl,pzl\ f plA (ll,pzl\ 05)

2.11. MeToanuyeckue yKasaHus K 3aga4am S u 6

3aoaua 5. Onpenenuth pacCTosHUE OT TOYKU D 10 minockoctu
tpeyroiasHuka ABC (puc. 33, 34, 35).

Ilpocmpancmeennoe pewrenue. PacctossHue OT TOUYKH 0 MIIOCKO-
CTH ONpENENAeTCs NTMHON MEePIEHIUKYJIISApa, OMYIEHHOTO U3 3TOM TOY-
KM Ha IUIOCKOCTb.

Pewenue na uepmedice.

1. Crpoum npoekuuu NepreHanuKyIsapa, ONyIEHHOTO U3 3TOU
TOYKHU Ha MJIOCKOCTB;

2. Haxonum oCHOBaHHWE NEPNEHIUKYJSpa (TOUKY MEepeCceUCHUs
MEePIEHANKYJISAPA C INIOCKOCTHIO);

3.  OmnpenensgeM MIMHY NEPIEHIUKYJIIAPA CIOCOOOM MPSIMO-
YTOJIBHOTO TPEYTOJIbHUKA;
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IHokaxeM mo3TanHoe pelieHue 3a1a49u:
[To 3aaHHBIM KOOpAMHATAM CTPOUM MpoeKnK Tpeyrojbauka ABC.

1. I3 Touku D omnyckaem neprneHauKyIsp p Ha INIOCKOCTh Tpe-
yroiabHuka ABC, ucnons3ys ropusonTans h u gponrans f miockocTH -

pi1” hy, p2™ £ (puc. 33).

Zy3
D, B, f
2
2 !
AZé 22 hz
—,CZ 0
X2 B,
/\ : -
A<
P
Z;
D, ~
&
Vi

Puc. 33

2. OnpenernsieM TOUYKY MEPECEUCHU NEPIEHIUKYIISIPA P C MIIOCKO-
CThIO TpeyrosibHnka ABC, it 4yero nepreHInKyJisp 3aKI04aeM B TOpU-
30HTAIBHO-ITPOCIUPYIOLIYIO TIIOCKOCTD 0, HAXOAUM JIMHUIO NIEPECEUECHUS
II0CKOCTH o M TpeyroiabHuka ABC u otmeuaem Touky K (puc. 34)
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Z23
0
Yy
Puc. 34
AJIropuT™M:

pNAABC=K-?
1. 3akI1104YUTH
p € a,a™ m
2. Onpeneaurhb
a N (ABC) = (34),
3=a N (AC),
4=a N (AB)
3. OTmMeTuTH
(3242) NP2 =K,
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3. OnpenensieM HATyPAIbHYIO BEIUYMHY PACCTOSHUS OT TOUKU D
10 TWIOCKOCTU TpeyroiabHruka ABC, mpuMeHnB crioco0 mpsMOyTroiIbHOTO
TpeyroyibHUKa (puc. 35).

ZZ3
D, B, f
b, 2
N 2 l
N ]
f’/ K
AZ / 22 hZ
> G ;
X12 B1
_—T" “
1, fy
A< g
\ 1
3
Py
2
D, dg /DK \/71
of c
D, Y
Puc. 35
AJaropurm:

l.paD;p™ AABC, p” hy,po™ £
2.pN(AABC)=K,p 1 a,a" m
a N (AABC) = (34)
3=aN (AC),
41 a N (AB)
(3242) NP2 =K,
3.|DK|=|D, AABC |



33

3aoaua 6. 110cTpOUTH TIOCKOCTH, NAPAUIEIbHYIO INIOCKOCTH Tpe-
yroiabHuka ABC u otcTosiiyto ot Hee Ha pacctosHuu 40mm (puc. 36).

IIpocmpancmeennoe pewernue. N3 110001 TOYKH MIOCKOCTH BOC-
CTaBUM NEPHEHANKYISAP AauHOM 40MM U yepe3 KOHEUHYIO TOUKY Mep-
MEHIMKYJIApa MPOBEJAEM IIJIOCKOCTh, MAPAIEIbHYIO TNIOCKOCTH TPE-
yroinpHuka ABC.

23

Yy

Puc. 36

Pewenue na uepmeoice.
1. U3 Ttouku A (wm moboi apyroit Tpeyroibauka ABC) npoBoaum
NepneHIuKyJsap K miockoctu tpeyroiasauka ABC, p * (ABC);
2. OrpaHnyuM NEpHEHIUKYJISP MPOU3BOJIBHON TOUKOU L 1 onpene-
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JIUM €ro HatypaibHyto BennuuHy(A;Ly=|AL|);

3. Ha narypajibHOM BeTUYHMHE MEPIIEHIUKYISIpA HAX0IUM TOUKY M,
PAaCHOJIOKEHHYIO HA 33JITAHHOM paccTOSHUU 40MM OT IIJIOCKOCTH Tpe-
yronbHuKa ABC, 1 cTpoum npoekiuu Toukd M Ha POEKIUSIX MeprieH-
mukyssipa (A Mg = 40mm).

4.  Yepe3 Touky M npoBOJMM UCKOMYIO IJIOCKOCTh B(nMNm), codro-

7ast yCIoBUsI MapajuiesibHOCTH Tiockocteit — B(nMNm) ||AABC, T.x. nNm
| BCNAB (nlIBC, mIIAB).
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Taoauma 1

1-s1 mnockast purypa - AABC

2-s ockas urypa - ADEF

2 §' A B C D E F

X |y Z X |y X |y | z X y | z X |y Z X |y | Z
1 [ 100} 23 |110) 10 | 40 | O |140 | 83 |40 | 40 | 80 | 60 | 130| 50 | 90 | 80 | O | 18
2 |150|1 40 |80 | 10 | O | 60 120|120 5 |140 | 15| O |35 |37 | 78 |110| 82 | &7
3 190 120 10 160 | 90 {100 30 | 30 | 80 J 130 | 30 | 30 | 20 | 40 | 50 | 80 | 117|103
4 160 13| 80| 10 | 70 [120| 70 |100| 10 | 88 | 100| 118|160 | 40 | 60 [ 33 | 0 | 27
S5 |105] 15 |135]120 |32 (100)45 |9 |10} 15 | 15 |33 {130|30 | 15|75 | 8 | 92
6 | 75 |8 |110|130| 12 | 75 120 |30 |30} 30 | 10 |110}140| 50 | 60 | 87 | 95 | 7
7 15518 | 95|30 (120] 80 | 85 | 20 | 10 | 120 {120 | 10 | 20 | 65 | 50 | 90 | 32 | 100
8 |145|196 | 12 | 20 | 80 | 56 | 90 | 20 (100} 115|108 | 85 | 35 | 47 | 75 | 100 | 40 | 10
9 |25 |70 |58 |140( 42 {95190 | 5 | 18] 50 | 18 | 90 | 135 18 | 75 | 85 | 75 | 35
10 | 20 | 13 | 80 | 170 | 70 | 120} 110|100 | 10 | 92 | 100|118} 20 | 40 | 60 | 148 | O | 55
11 | 75 |33 9% [165|50 | 5 | 35|90 |38 )95 |95 |8 |147|16 | 30 | 55| 8 | 28
12 | 140 45 | IS | 10 | 95 |55 190 | 5 | & 120 73 |80 |20 |60 | 73 |75 |10 | 7

8¢



Taomuna 1(Ilpoxoskenue)

Ne 1-s1 miiockas ¢purypa - AABC 2-11 u1ockas purypa - ADEF
Bap A B C D E F
X |y | z X |y | z X |y | z X y | z X |y | z X |y /4

13 125167 | 8 | 80 | & |110) 115 15 |72 134 |75 |52 |30 |52 |30]65 | 10 | 98
14 | 130 30 | 40 |40 | O |110] 80 | 95 | 10 | 120 | 80 | 80 | 10 | 30 {100 &5 | 20 | O
15 | 75 | 23 |110)165|40 | O | 35 | 83 |40 J135|80 | 60|45 |50 |9 |95 | 0 |18
16 | 100 | 110| 23 | 10| O | 40 | 140| 40 | 83 | 40 | 60 | 80 | 130| 90 | 50 | 80 | 18 | O
17 | 145 12 | 96 | 20 | 56 | 80 | 90 [ 100 | 20 § 115 | &5 |108| 35 | 75 | 47 {100 | 10 | 40
18 | 25| 7 | 68 | 80 [110| &5 | 115 72 | 15 J134| 52 | 75|30 |30 |52]65]| 98 |10
19 | 90 | 10 | 120160 |{100| 90 | 30 | 80 | 30 | 130 | 30 | 30 | 20 | 50 | 40 | 80 | 103|118
20 | 140| 40 | 30 | 50 {110} O | 90 | 10 | 95]130| 80 | 80 | 20 |100| 30 | 95 |20 | O
21 |105| 35 | 15|20 (100} 32 145 | 10 |90 | 15 |33 | 15 (130 15 |30 | 75 |92 | 88
22 175|110 8 | 130 75 | 12 | 20 | 30 | 30 ] 30 [ 110| 10 |140| 60 | 50 | 87 | 7 | 95
23 | 155|195 |8 | 30 | 80 {120 &5 | 10 | 20 | 120 | 10 | 120 20 | 50 | 65 | 90 | 100 | 32
24 1140 15 |45 ] 10 [ 55 (95|90 | & | 5 |120| 80 | 73 120 |73 |60 | 75| 7 |10

6¢



Taomuna 1(Ilpoxoskenue)

Ne 1-s1 miiockas ¢purypa - AABC 2-11 u1ockas purypa - ADEF

Bap A B C D E F
: x |yl|lz | x|y l|lz|x |y |lz]|]X]|y|lz]|x |y |z]|x]|y| z

25 120 |45 | 15150195 | 55170 | 5 |8 |40 | 73 | 80 |142| 60 | 73 | 87 | 10 | 7

26 | 35 | 15 | 35 1120 32 [ 10095 | 90 | 10 §125| 15 | 33 | 10 |30 | 15 ] 65 | 8 | 92

27 | 70 | 85 | 110} 15 | 12 | 75 | 125| 30 | 30 f 115 | 10 [110} S5 | 50 | 60 | 58 | 95 | 7

28 | 10 | 85 | 95 | 135|120 80 | 80 | 25 | 10 | 45 [120| 10 | 145| 65 | 50 | 75 | 32 | 100

29 | 75196 | 33 1651 5 |50 |35 |38 9095 |8 | 9514730 |16 ] 55|28 | 8

30 | 30 | 30 | 40 | 120 O | 110} 80 | 95 | 10} 40 | 80 | 80 | 148 | 30 100} 73 | 20 | O

31 | 80 | 110 10 | 10 | 80 | 100|140 20 | 80 | 40 | 20 | 30 | 150 | 30 | 50 | 90 | 108|103

32 120|140 | 80 | 160 O | 62 |50 |[118 | 5 |22 | 15| O |136|35 | 77| 60 | 82 | 88

017
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