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BBenenue

B coBpeMEHHBIX YCIOBHUSX K BBITYCKHHKAM TEXHHUYECKHX BY30B IPEIBSIBISIOTCS
cienyrone MNpodeccHOHaIbHO BaKHbIE KadyecTBa: CKIOHHOCTh K HH)KEHEPHOU
JEeSTENbHOCTH, Pa3BUTOE MPOCTPAHCTBEHHOE MBILIUICHUE, YMEHUE OPUEHTUPOBATHCS B
KOHCTPYKTOPCKOM M TEXHOJOTMYECKOW JOKYMEHTAllMM, TBOPUYECKUH MOAXOA K
BbITIONIHsIeMON pabore. [Ipodeccronanbhas rpaduyeckas KOMOETEHTHOCTb OYAYIIETro
CHEIUANINCTa MPEANnojaraeT ypoBeHb 0CO3HAHHOTO NMPUMEHEHHUS IpapUuecKuX 3HAHHM,
YMEHUW W HaBBIKOB, OMUPAIOIINICS HAa 3HAHUS (PYHKIMOHATBHBIX U KOHCTPYKTHBHBIX
OCOOEHHOCTEM TEXHMYECKMX OOBEKTOB; OMNbBIT Trpaduyeckoil MpoPecCuoHATBHO
OPUEHTUPOBAHHOM JI€ATEIbHOCTH; OTHOILIEHHWE K YCHemHON npodeccuoHaabHON
JESTEIBHOCTU U ONPEEICHHBIM HHXKEHEPHBIM 3a7ja4aM.

Huciuminna «HadepraTenbHass TeoOMeTpHUs» OTHOCHUTCA K 0a30BOM yacTu
npo(ecCHOHaNBbHOTO LHMKJIAa OCHOBHOM 00pa30BaTeNbHOM MpOrpaMMbl MOJITOTOBKHU
KypCaHTOB W CTYAEHTOB, oOywaromuxcsi mno crneruanbHoctd 20.05.01 «lloxapnHas
0€301acHOCTbY.

OcHoBHast ¢opMa pabOThl KypCaHTOB U CTYACHTOB IO  JUCHUIUIMHE
«HauepTratenbHasi reOMETpUsD — BBINIOJIHEHHE Tpaduueckux padoT, GopmMa OTYETHOCTH
Mo JAUCHUIUIMHE — d3k3aMeH. K sK3aMeHy JoMmycKaroTcsi 00ydwaroluecs, MOJHOCThIO
BBITIOJIHUBIIKE Tpaduueckre padboThl U OTUUTABIINECS 110 HUM.

Brimonnsemsbie rpaduueckre padoThl MOTYT ObITh YCIIOBHO pa3jiefieHbl Ha pabOoThI
no temam «Touka, mpsimas, miIockocThy, «CrnocoObl Mpeodpa3zoBaHUsl KOMILIEKCHOTO
yeprexay, «[loBepxHocTn.

BaxxHoe MecTO OTBOAMTCS PEIICHUIO MPAKTUYECKHUX 3a/1ay:

- 03HAKOMJICHHUE C MpaBUIaMH OCTPOCHUS U300paKEHUN Ha YepTexax,

- pelIeHHEe MO3ULIMOHHBIX U METPUUYECKHUX 3a/1ay, B TOM YHCIIE C UCIOIb30BAHUEM
crioco0oB MpeoOpa3zoBaHUs YEPTEKa,

- IOCTPOCHUE MHOTOI'PAaHHUKOB U MOBEPXHOCTEN BpAILEHUS Ha YepTekKe, pelIeHe
3a/1ay C TUMHU Ir€OMETPUUECKIUMU TEJIAMHU.



1 Touka, npsiMas ¥ MIOCKOCTHh HA KOMILJIEKCHOM 4YepTexe
1.1 KoMnieKCHbIN YepTek TOYKH

/JleyxXKapmuHHblil KOMNJIEKCHbLIL Yepmedic

OO6paTtuMOCTh YepTexa MOKET ObITh 0OecriedeHa MpoeMpoOBaHUEM Ha JIBE B3aUMHO
NepHeHAUKYJIPHBIE TIIOCKOCTH NpoeKkuuit (puc. 1.1a):

I1; — ropu3oHTanIpHasA MIOCKOCTh MPOEKIUMT,

[, — hpoHTaNBHAS MIIOCKOCTH MPOEKIIHA.

OpTOoroHanpHOM NPOEKUMEW TOYKH HA IUIOCKOCTh HAa3bIBAETCS OCHOBAHUE
MEPNEHNKYJIAPA, ONYILIEHHOTO U3 TaHHOW TOYKH HA 3TY IJIOCKOCTb:

A — rOpU30HTaJIbHAsA NPOEKUUS TOUKH A,

A, — bpoHTaNIbHAS POEKLUS TOUKHU A.

n. A o A,
A
Ac . M- Ax
\[ m,
A
M, & Ay
a) IPOCTPaHCTBEHHAS MO/IETh 0) KOMIUIEKCHBIN YEPTEK

Pucynok 1.1 — JIByXKapTUHHBIN KOMIUIEKCHBIA YEPTEK TOUKU

3Has TOPU3OHTANBHYIO A; M (POHTANBHYIO A TMPOEKIUU TOUKY A HAXOAAT B
MIEPECEUEHNH NIEPIIEHAUKYJIISIPOB, POBEICHHBIX U3 NMpoeKIui 4; u A> k uiockocTsaMm 11;
u Il,. Takum oOpa3om, JBe MPSMOYTOJbHbIE MPOEKIIMU TOYKHU BIIOJIHE OINPEACINAIOT €€
MOJIOKEHHE B IPOCTPAHCTBE  OTHOCHUTEJIIBHO  JAaHHOM  CHCTEMBI  B3aWMHO
MEPIEHANKYJIAPHBIX MIIOCKOCTEN MTPOECKLINM.

CoBmemas mockoctd npoekuuid II; u Il BpamieHuem BOKPYr OCHM X Ha OJIHY
IUIOCKOCTh YepTexa, MOoJdydyaeM 4YepTeX IOJ Ha3BaHUEM 3Miop (0T (paHI. uYepTex).
[IpumeHnenne MeTola  OPTOrOHAJIBHOIO  MPOCLMPOBAHUSA  OBUIO  MPEIJIOKEHO
¢bpaniy3ckum ydeHbiM ['acmapom MoHkeM, MNO3TOMY ONUCAHHBINA BBIIIE DIIOP
Ha3bIBAIOT 3MIOPOM MOHXa WM 08YXKAPMUHHBIM KOMNIEKCHbIM Yepmedcom. Ilpu aTrom
MIPOEKLIHUH TOUKHU A; U A2 pacnoyo)karcs Ha OJHOM IMEPIEHINUKYIISPE K OCH MPOEKIUH X,
KOTOPBIN Ha3bIBAIOT JTUHUEH MPOEKIIMOHHOMU CBsi3U (puc. 1.10).

Komnnexcnvim yepmedrcom Ha3bIBaeTCsl YEpTEXK, COCTOSIIMA U3 ABYX WM Oosee
CBSI3aHHBIX MEX1y COOOM MPOEKINil OpUrnHaia.

Ilepeling Kk »SHOpYy, MBI YTpPaTHWJIM IPOCTPAHCTBEHHYIO KAPTUHY PpAaCIOJI0KEHUS
IUIOCKOCTEH W TOYKHM, HO O3TO OOeCneyMBaeT TOYHOCTh M  YA0OOM3MEPUMOCTH
M300paXeHU MPU 3HAYUTEIHHON MPOCTOTE MOCTpoeHu. M3n0xeHHbI MOHXeM MeTo
OpPTOTrOHAJILHOTO MPOEIUPOBAHMS, ObUT U OCTAETCSI OCHOBHBIM METOJIOM COCTaBIICHMS
TEXHUYECKUX YECPTEKEN.

TpexxkapmunHblii KOMRAEKCHbBLIL YEPMEIHc MOUKU



Jliist Gosiee TOYHOTO U300paKEHHSI CIIOKHBIX T€OMETPUUYECKUX 00BEKTOB BOZHUKAET
HEOOXOIUMOCTh HUCIIOJIb30BaTh TPEThIO IUIOCKOCTh MPOEKIUH, pPacloNOKEHHYIO
NepHeHANKYIIpHO ropu3oHTanbHO [ u pponTansHOM I1) MIOCKOCTAM MPOESKIINIA:

[1; — mpoduibHas MIIOCKOCTH poeKiuii (puc. 1.2a).

[mockoctu nipoekumu I1; u I mepecekarorces 1o ocu X, miockoctu 11 u Iz —mo
ocu y, ockoctu I, u Iz — mo ocwu z.
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a) IPOCTPaHCTBEHHAS MO/IETh 0) KOMIUIEKCHBIM YEPTEK

Pucynok 1.2 — TpexxkapTUHHBIN KOMILIEKCHBINA YEPTEXK TOUKHU

s mpeoOpa3oBaHUsl MOJAENM B KOMIUIEKCHBIM YepTeK HEOOXOAUMO OCTaBUTh
(GpOHTaNBHYIO MIOCKOCTH Ipoekiuit [, HemoABUKHOM, TOPU3OHTANIBHYIO MIIOCKOCTH [1;
BpaliaTh BOKPYT OCH X, a MPOGUIBHYIO IIIOCKOCTH 13 — BOKpYT OCH Z 10 COBMEUIEHUS €
miockocThio I, (puc. 1.20).

1o nmoJyio’keHNI0 B MPOCTPAHCTBE TOUYKHU MOIPA3IEIIAIOTCS Ha:

- TOYKHM OOILETrO IMOJIOXKEHUS, T.€. HE MPUHAJICKAIIUE HU OJAHOU U3 TUIOCKOCTEH
npoekiuii (puc 1.2);

- TOYKH YAaCTHOTO TOJOXKEHMsS, T.e. MPHUHAAJEKAIIHe KaKOW-TuOO0 TIOCKOCTH
npoekuuii (puc. 1.3).

Ecim ogHa w3 KOOpAMHAT TOYKM paBHA HYINIO, 3TO O3HA4YaeT, 4YTO TOYKa
MIPUHAJIEKUT OJHOW M3 IUIOCKOCTEH MpoeKIui. Eciiv y TOUKH JBE KOOPANHATHI PABHBI
HYJIIO, TOUKA MTPUHAJIEKUT OJTHON U3 OCEM KOOpIHUHAT.

Hamnpumep, na pucynke 3.3 Touku A u C — Touku obmiero nojoxenus. Touka B
MPUHAJICKUT TOPU3OHTAIBHON MIockocTu mpoekuuid I1;, a Touka D — dponTansHol

IockocTu npoekuuit .
0
A, G ™2
B, I
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Pucynoxk 1.3 — Touku 0011eT0 ¥ 9aCTHOTO MOJIOKEHUS



1.2 Knaccndpukanusi npsiMbIxX

JIns onpenenieHust TpOEeKUUi MPSIMOW TOCTATOYHO CIIPOELUPOBATH JIBE €€ TOUKHU.
B 3aBUCUMOCTH OT IMOJIOKEHHS NIPSIMOM MO OTHOLIEHUIO K IJIOCKOCTSIM MPOEKIUI
OHa MOXET 3aHMMAaTh Kak oOllee, TaK U YacTHbIE NOJI0KeHUs (puc. 1.4).
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Pucynoxk 1.4 — Knnaccuduxanus npsMbIX 1O MOJIOKEHUIO OTHOCUTEIBHO
IIJIOCKOCTEHN MPOEKINI

Ilpamas obwezo nonoxcenusn

[Tpsimyto, HE TapaICIbHYI0 U HE TEPICHIUKYISIPHYIO HU OJHOW M3 TUIOCKOCTEH
MIPOCKIINMA, HA3BIBAIOT NpAMOU 00we2o nonodxcenus (puc. 1.5). Bee Touku npsimoit uMeroT
pa3TuYHbIC KOOPAUHATH X, Y, Z, ¥ €€ MPOCKIIUN HE MapajlIeIbHbl OCSIM MPOSKIHH X, Y,
Z.
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IIPOCTPAHCTBEHHAS MOJIEIb 0) KOMIUIEKCHBIN YEepTEX

Pucynoxk 1.5 — Ipsimast o011ero mojaoxeHus



HpﬂMble UACMHO20 NOJ10)HCEHUA

1. Jlunuu yposena — 310 npsiMble, NapaJuIeIbHbIE OJHON U3 INIOCKOCTEH MPOCKIUN.
Takux mpsMBIX TPH.

a) [opuzonmans — npsiMasi, apajijielibHasi TOPU30HTAIBHON IJIOCKOCTH MPOEKIUIl
I1; (puc. 1.6). OG03HayaeTCs TOPUZOHTAIID /1.

Ha ropusonTanbHyio 1iockocTh npoekiui Il Takas mpsimas mpoenupyercs 6e3
UCKa)KEHUA (B HATYPAJIbHYIO BEIUYUHY ).

3 — yroJs HakJIOHa TOPU30HTANH K TUIOCKOCTHU mpoekiuit I,

Y — YroJ1 HaKJIOHa TOPU3OHTAIIU K IJIOCKOCTH Ipoekuui 1.

IL: z I
Az e F- B: 1z A
# ¥
L
B I B
A H.E.
Ih ¥
a) MPOCTPAHCTBEHHAsI MOJICITb 0) KOMIUIEKCHBIN YEPTEK

Pucynoxk 1.6 — 'opuzonTaip

0) @poumany — npsamas, napajieiabHas (GPOHTAIBHOM TUIOCKOCTH mpoekiuit 1,
(puc. 1.7). O6o3Havaetcs GppoHTATb f.

Ha ¢pontansuyto miockocts npoekumit [l, Takas npsmas npoenupyercs 6e3
UCKa)KEHHUA (B HATYPAJIbHYIO BEJIUYUHY ).

0L — YTrOJI HAKJIOHA TOPU30HTANIM K IJIOCKOCTH Iipoekuuit 11,

Y— YroJ HaKJIOHA TOPU30HTAIIM K INIOCKOCTH Npoekuui 11;.
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a) MPOCTPAHCTBEHHASI MOJICITb 0) KOMIUIEKCHBIN YEPTEK

Pucynok 1.7 — ®ponrans

B) [Ipoghunvuas npsamas ypoBHs — IpsAMasi, mapayiesbHas MpoQHIbHON MIOCKOCTH
npoekuuii I3 (puc. 1.8).

Ha mpodwibHyr0 TUIOCKOCTh mpoekiui I3 Takas mpsimMas mpoemuwpyeTcs 0e3
UCKaKCHHUS (B HATYPAJIbHYIO BEJIMYUHY ).



0L — YrOJI HAKJIOHA TOPU30HTANIM K IJIOCKOCTH Iipoekuuit I,
B — yron HakJIOHa TOPU30HTAIH K IJIOCKOCTH mpoekiuit [1,.
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a) MPOCTPAHCTBEHHAS MOJICITb 0) KOMIUIEKCHBIN YepTex

Pucynoxk 1.8 — IlpodunbHas npsimasi ypoBHS

2. Ilpoeyupyroweti npsamor Ha3bIBae€TCA IpsMas, MEPHECHIUKYISIPHAas OJHOW W3
IIJIOCKOCTEN ITPOCKIUN.

Takass mpsmasi mpoenupyercs B TOYKY Ha Ty IUIOCKOCTh MPOEKIUH, K KOTOpOH
NEpIEHANKYJIApHA. JIBE Apyrue npoeKuy NpsaMoi napajuiedbHbl OCSIM U POEUUPYIOTCS
B HATYpaJbHYIO BEIIMUHHY.

a) 2OPUBOHMATILHO NPOSYUPYIOWAs NpsaMas — STO TpsMas, MEPIeHIUKYIIpHas
TOPU3OHTAIBHOM TUI0CcKOCTH Tipoekiuid I1; (puc. 1.9).

AT

I y

a) MPOCTPAHCTBEHHAsI MOJICITb 0) KOMIUIEKCHBIN YepTex

Pucynoxk 1.9 — 'opuzoHTansHO mpoenupyromas npsmas

0) ¢ponmanvHo npoeyupyrowas npsamas — 3TO TpsAMas, NEPHEHIUKYISPHASL
¢bponTansHO# mockoctu npoekiuii 11, (puc. 1.10).
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a) MPOCTPAHCTBEHHAS MOJICIb 0) KOMIUIEKCHBIM YEPTEK

Pucynok 1.10 — @poHTanbsHO npoenupyromas npsamas
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B) npoguavbHOo npoeyupyrowas npamas — 3T0 NpsMas, T[EePHEHIAUKYISIpHas
npoduibHOM TiockocTu npoekuuit I3 (puc. 1.11).

IL: z I
A M=Hs
B A
X ¥
A
]._.[J jr
a) MPOCTPAHCTBEHHASI MOJICITb 0) KOMIUIEKCHBIN YepTex

Pucynoxk 1.11 — Ilpodunsro mpoeuupyroias mpsimas

Cneovl npamoit

Toukn mepecedeHHs MPSAMOM OOIIEro IMOJIOKCHHUS C TUIOCKOCTSMH IPOCKITHIA
Ha3bIBalOT ciedamu (puc. 1.12). B 3aBUCHMOCTH OT TOrO C KakOW H3 IUIOCKOCTEH
MPOCKITMI TIEpeceKaeTcsl MpsMas, pas3JInyaroT: TOPHU3OHTAJIbHBIN, (POHTAIBHBIA U
PO MIBHBIN CIICIBI.

Jliss TOCTPOEHUS TOPU3OHTAIBHOTO cliefla MPSMON HEOOXOAUMO TPOAOIKUTH €€
(GpPOHTATBHYIO TMPOCKIHUIO J0 TEPECCUCHUsS C OChI0 X W TIPOBECTH JIMHUIO CBS3HU
(IepIIeHIUKYISAPHO OCH X) JIO TMEepPEeceYCHUs] ¢ TOPU3OHTAIBHOW MPOSKIMEH MPSMOW.
Taxum 06pazom ropu3oHTAIBHAS MPOCKITHS TOPU30HTAIEHOTO CJIe/Ia COBMAIACT C CAMUM
cinenom (M = M), a ppoHTanmbHas ero mpoekiwys My JiexuT Ha ocH X (puc. 1.120).

s mocTtpoeHuss (GPOHTANTBHOTO Ciiela MPSIMOW HEOOXOAMMO MPOAODKHUTH €€
TOPU30HTAIBHYIO MPOCKIUIO J0 TEPECCUEHUs C OChI0 X M MPOBECTH JIMHHIO CBSI3U JIO
nepecedyeHuss ¢ (PpoHTANBHOW mpoekmuei mpsamoit. Takum oOpa3zom (poHTaIBHAS
pOEKIUs GPOHTAIBHOTO cliea comanaet ¢ camum cienoM (N = N,), a ropr3oHTaIbHAs
ero npoekuus N JeXuT Ha ocH X (puc. 1.1206).
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a) MPOCTPAHCTBEHHAsI MOJICITb 0) KOMIUIEKCHBIN YEPTEK

Pucynoxk 1.12 — Cnenpl npsimoii AB
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1.3 B3auMHoe pacnosioxkeHue ABYX NPSIMbIX B IpocTpancTBe. MeToa
KOHKYPHUPYIOILIMX TOYEK

[IpssMble B TPOCTPAHCTBE MOTYT OBITh MapajuIeNbHBI, MOTYT TEpeceKaThCs U
CKPEIUBATHCS.

Ilapannenvrbimu Ha3BIBAIOTCS IBE MPSMBbIC, KOTOPHIE JIEKAT B OJHON MJIOCKOCTH U
HE UMEIOT OOIINX TOYEK.

Ecnu B mpocTpaHcTBE 1BE MpsIMbIE MapalIeIbHBI IPYT APYTY, TO UX OJHOMMEHHBIE
MIPOCKIIUU MapaiienbHbl (puc. 1.13).
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a) IPOCTPaHCTBEHHAS MOJICITb 0) KOMIUIEKCHBIN YepTex

Pucynoxk 1.13 — IlapannenbHbie psmMbie

Ilepecexarowumucss Ha3bIBAIOTCS JBE TPSMBIC JIe)KAlIMe B OJHOW TUIOCKOCTH H
UMEIOIINE OHY OOIIYIO TOUKY.

Ecnu n1Be mpsiMble TIepeceKaroTcs B IPOCTPAHCTBE, TO HA KOMIUIEKCHOM YEPTEkKe MX
OJTHOMMEHHBIC TIPOEKIINU TEePECEKAIOTCSl B TOYKAX, PACIIONIOKCHHBIX HAa OJHOW JIMHUU
cBs3u (puc. 1.14).
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a) MPOCTPAHCTBEHHASI MOJICITb 0) KOMIUIEKCHBIN YepTex

Pucynoxk 1.14 — Ilepecekaromnuecs npsiMpie

[TepnieHAUKYJISIpHBIE OPSAMBIE — 3TO YACTHBINW CIIy4al MEPECEKAIOIMNXCS MPSAMBIX.

Ckpewusarowumucs Ha3bIBAIOTCS JABE MPSMBbIC, HE JICKAIINE B OJTHON TIOCKOCTH.
Ecnu npsiMbie CKpenuBatoTCsl B IPOCTPAHCTBE, TO TOYKHU IMEPECEUSHUS X MPOSKIIUN
HE PacIiOJIOKEHbI Ha OJHOW JIMHUM CBs3U (puc. 1.15).
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¥
a) IPOCTPaHCTBEHHAS MOJICITb 0) KOMIUIEKCHBIN YepTex
Pucynoxk 1.15 — CkpeuBatoiuecs: npsiMbie

Memoo KouKypupyruwiux mouex

IIpy pemieHny NO3UIMOHHBIX 3a/1a4 ISl ONPEIEJIEHUS BUAUMOCTU T€OMETPUUYECKUX
00BEKTOB UCIOJIB3YETCS METOJI KOHKYPUPYIOIIHNX TOYEK.

ToukH, pacronoKXeHHbIE Ha OJHOW NPOCUUPYIOLIEH NPSIMOW, Ha3BIBAKOTCS
KOHKYPUPYIOWUMU.

PaccMOTpHM KOMIUIEKCHBIN YepTeX CKpeIIMBaONIXCs NpsMbIX a U b (puc. 1.15) u
OIPEAEIUM BUAUMOCTD IIPSAMBIX OTHOCUTEIBHO INIOCKOCTEN MPOECKLIUM.

Touka mnepeceueHus (GPOHTATBHBIX NPOCKIUN MPSAMBIX MPEACTaBIseT CcO00M
MIPOEKLIHH JIBYX TO4eK A M B, ogHa M3 KOTOpBIX NMPUHAMIEKUT NPSMOU a, Apyras —
npsimoit b. Touku A u B sBisitorcs ppoHTanbHO KOHKYPUPYIOIIUMH.

BuauMol u3 HUX ABISETCS Ta, KOTOpas Jajblle PaclOIOKEHA OT OCH MPOCKLIUM.
Hanpumep, Toukn A u B oauMHakoBO ynameHbl OT IUIOCKOCTH mpoekumit Il;, HO
paccTosIHUs OT IUIOCKOCTH Ipoekuui Il pasnuynbl: Touka B, nexainas Ha npsMou a,
pacmnoioKeHa Jajibllie OT OCU X, IO3TOMY (PpoHTaNbHAs MPOEKLUsS TOUYKU B 3akpbiBaer
MIPOEKLHNIO TOUKHU A, ¥ Touka B B muiockoctu 11, siBisieTcss Bupumou. /{151 TOpu30HTaIbHO
KOHKypupyromux touek C u D penieHue aHaJoruyuHo.

Teopema o npoeyuposanuu npamozo yzna

Teopema. Ecnu X0oTst Obl OIHa U3 CTOPOH MPSIMOTO YIJia HapaielibHa MIOCKOCTH
NpOEKIWi, a Japyras He TEepHeHANKYJISIpHAa €d, TO Ha 3Ty IUIOCKOCTh MPSMON Yrodi
npoeuupyetcs 6e3 uckaxenus (puc. 1.16).

13 TeopeMsl cienyer:

['opu3oHTaNbHAST MPOEKIHS MEPICHIUKYIIApa K IMIOCKOCTH TMEPHeHIUKYISIpHA K
TOPU30HTAIBHOM MPOEKIIMU TOPU3OHTANIH MIIOCKOCTH (puc. 1.16).

@poHTanpHas TMPOCKIHS TMEPICHIUKYIApa K IJIOCKOCTH MEPIeHIUKYIIpHA
(bpoHTanbHOM NpoeknK GpoHTaNH 3TOH MIockocTu (puc. 1.17).
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a) IPOCTPaHCTBEHHAS MO/IETh 0) KOMIUIEKCHBIN YEPTEK

Pucynoxk 1.16 — Mmtoctpatiust TeopeMbl 0 TPOSIIUPOBAHUH TIPSIMOTO yIiia

PaccmoTpum noctpoeHue nepneHauKyssipa Ha IpuMepe CIeAyoLEel 3a1aun.
3aoaua. VI3 Touku A OonyCTUTH NEPIEHIUKYISAP Ha ppoHTanb (puc. 1.17a).

¥

A, A,

Pucynox 1.17 — [loctpoenue nepneHauKymispa

Pewenue.

Tak kak mpsiMasi, 3ajJaHHasl B 3ajaye, SBISETCS (PPOHTANBIO, TO IO TEOpEME O
MIPOCIIUPOBAHUY MIPAMOTO yriia (GPOHTATBHYIO MPOEKITUIO MEPICHANKYISIpa TPOBOJAUM K
dbpoHTanbHOM Tpoekuuu ppoHTaM. M3 mpoekuuum A, TPOBOAMM  JIMHUIO,
neprneHaukyasapayo £ (puc. 1.176). Jns mocTpoeHHss TOPU3OHTAIHHOM MPOCKIUU
MEePIEHIUKYJIApa OTMEUaeM TOYKYy M mepecedeHus MeprneHIuKyispa ¢ (GpoHTAIbIO,
oTpeieIIIeM €€ TTOJIOKEHUE B TOPU3OHTAIILHON IJIOCKOCTU U COSJTUHSIEM C Aj.

1.4 MeTox npsiMOYroJIbHOTO TPEYroJIbHUKA

OTtpe3ok mpsMOM, MapauieNbHON KakoH-IMOO0 TIUIOCKOCTH MpOeKIud (MpsMoit
YaCTHOI'O TOJIOKEHUS), MPOCLHUPYETCS Ha JaHHYIO IJIOCKOCTh 0e3 HucKakeHus (B
HaTypaJIbHYI0 BEJIMYMHY). YTOJI HAaKJIOHa 3TOr0 OTpe3Ka K IJIOCKOCTH IPOEKLHH
MPOCLUPYIOTCS TAK)KE B HATYPAJIbHYIO BEJIMUUHY.

OTpe3ok npsiMON OOIIETO MOJIOKEHUS NPOCLUPYETCS Ha IJIOCKOCTh IMPOEKLUUN C
UCKakeHneM. HaTypanabHyro BeIMUMHY OTpe3Ka MpsIMOM OOLIEro MOJOKEHUS U YIJIOB
HAKJIOHA €ro K MJIOCKOCTSIM MPOEKIUNA MOMXHO ONpPEAENIUTh METOAOM MPSIMOYTOJIbHOTO
TpeyroibHuka (puc. 1.18 u 1.19).

HatypanbHas BenuumHa OTpe3ka MPSMOW — 3TO TUIOTEHY3a MNPSIMOYTOJIBHOTO
TpPEeyrojibHUKa, B KOTOPOM OJHHUM KaTETOM SIBJISIETCS MPOEKLUs oTpe3ka npsimoit (A1B



14

i A;B;), a BTOPBIM KaTeTOM pPa3HOCTbh PACCTOSIHUM OT KOHLIOB OTpe3Ka MPsSMOM 110
COOTBeTCTBYIOMIEH tuiockocTH npoekiuid (I1; umu I1,).

Ha pucyske 1.18 nnmHa otpe3ka AB onpeaenseTcs U3 MNPSAMOYTOJIBHOTO
tpeyronsanka ABC. Jlng storo Ha smope u3 By nmox yrinom 90° mposomum oTpesok
BiBi*= Az, nonydyeHHass B pe3ylibTaTe MOCTPOCHUU runorenyza AiBi* u Oyner
HaTypaJIbHOW BEIMYMHOMN OTpe3Ka 4B.

1 B

&

WAty pEIIEAE .
[ P T T™ B

Ay qr i
8 4
I, B: Y

a) IPOCTPaHCTBEHHAS MO/IETh 0) KOMIUIEKCHBIN YepTex

Pucynoxk 1.18 - Onpenenenuie HaTypaJlbHON BETMYMHBI OTPE3Ka U YIJla €ro HakjIoHa
K TOPU30HTAIIBHOM IJIOCKOCTH IIPOEKIUI

VYroi, 3aKiIOUEHHBIM MEXIy NpPOEKUHEN oTpe3ka AiBi W ero HaTypajJbHOU
BennuuHOU A1B1* (yron B141B:1*= o) Oynet yrioMm HakjIoHa oTpeska AB k miockoct 11,
(puc. 1.18).

Jns ompeneneHus [ — yrja HakioHa oTpe3ka K miockoctu Il mocTpoeHus
ananoruunsie (puc. 1.19). Tonbko B TpeyronbHuke ABB* cropona BB* = Ay u tpe-
YTOJIBHUK COBMEIIAETCS € TI0CKOCThIO 1.

T
@ L.

B:
ﬁ
A
BELIMVILHA

Ay

., B: ¥

a) IPOCTPaHCTBEHHAS MO/IETh 0) KOMIUIEKCHBIN YepTex

Pucynoxk 1.19 — Onpenenenuie HaTypaJlbHON BEIMYUHBI OTPE3Ka U yrila ero HakJIoHa
K (ppOHTANILHOM MJIOCKOCTH IPOEKLNN
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1.5 Cnoco0sbl 3a1aHUA IVIOCKOCTH HA KOMILJIEKCHOM 4YepTeike

ITonoxxeHue NJI0CKOCTH B MMPOCTPAHCTBC MOKHO OIIPCACIINTD:

1. Tpems Toukamu, He JIEKAIUMHU HA OTHOU MpsiMoi uHuu (puc. 1.20);
2. Ilpsimoit TMHUEN U TOYKOM, HE TpUHAIeKaIIel ATol npsimoit (puc. 1.21);
3. JIByMs nepecekaronmumucs npsmMeiMu (puc. 1.22);
4. JIsymMst mapajuiesibHbIMU TpsiMbiMU (puC. 1.23);
5. ITnockoit ¢urypoii (Hapumep, TPEeyroJbHUKOM — puc. 1.24);
6. Cnemnamu miockocTH (puc. 1.25).
z
3
3.0 ',-"1",.
A o -
ﬁ’l‘z- o A d ; %
Il (= '-r." i I!I;? e
g . |  c— ? ¥
i L Grs -J ¥ ﬁ/ _— Il'?j ¥
A ."l'I ﬂ
=t 4,°
¥ ) 4

Pucynox 1.20 — IlmockocTs 3a1ana Tpems
TOYKAMHU, HE JISKAIMMH Ha OJTHOM MPAMOU

/4

'Er lf-.'

Pucynox 1.22 — [IimockocTs 3a1aHa
MEPECCKAOIMMHUCA ITPAMBIMHA

4

1

8a

Pucynoxk 1.24 — [1nockocTh 3a71aHa TPEYroJbHUKOM

Pucynox 1.21 — IlmockocTs 3a1ana npsMoun
Y TOYKOM, HE MPUHAJIEKAIIEH ITOU NMPAMOU

¥
Pucynox 1.23 — Ilmockocth 3amana
HapaJ'IJ'IeJ'II)HI)IMI/I HpﬂMI)IMI/I

£

Pucynok 1.25 — Cnenpl muiockoctu
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Cnedom nnockocmu Ha3bIBAETCS JUHUS TEPECeUeHUsl MIOCKOCTU € TIOCKOCTAMHU
npoekuuii (puc. 1.25). B 3aBUCUMOCTH OT TOTO C KakoWl M3 TUIOCKOCTEH MPOCKIIUM
MepeceKaeTcss JaHHas IUJIOCKOCTh, pPa3lIMyaloT: TOPU3OHTAIbHBIA, (PPOHTAIbHBIA H
PO UIBLHBIN CIEAbI INTIOCKOCTH.

1.6 Knaccupuxkanus miockocrei

OTHOCHTENFHO TUIOCKOCTEH MPOESKIIMH ITTIOCKOCTH MOT'YT 3aHUMAaTh B IIPOCTPAHCTBE
oO111ee 1 YacTHOE Tosoxenue (puc. 1.26).

[T10CcKOCTB, KOTOPAast PacIoyIo’KeHa HAKIIOHHO KO BCEM IUIOCKOCTSM TPOEKITHi, T.€.
3aHHMMAaroIIas MPOU3BOJIBHOE ITOJIOKCHUE IO OTHOIICHHWIO K IIOCKOCTSM IPOCKITUH,
HAa3BIBACTCS NI0CKOCMbIO 00ue2o nonroxcenus (puc. 1.20-1.25).

‘ MIOCKOCTH ]
[TnockocTH [TnockocTH
OOLIEro MoI0MeHHA HOTHOTD TOM0MEEH HA
[InockocTi [TnockocTh

YPOBHA MPOELHPY KL HE
¥ ¥ ¥ ¥ ¥ ¥
= i
= & == [ = =
= = o = -
3 . 3 25 e : ¥
= = e == £EE ]
g 3 3 ER e
= g £ B Ez £3
= = g & i = oo
= = = = X = i
= By e = i "h"g
15 IF S&| |98 [

L5

Pucynoxk 1.26 — Knaccudukamus miockocTe

Ilnockocmu wacmuozo noosriceHus

1. Ilpoeyupyroweii Ha3bpIBa€TCS IUIOCKOCTb, NEPHEHAUKYJSApPHAs K OJHOM W3
IJIOCKOCTEN MpOeKUuM. B 3aBUCUMOCTHM OT TOro, KakOM IUIOCKOCTH IIPOECKIUU
NEPIECHINUKYJIAPHA 3aJaHHasl INIOCKOCTh, Pa3IN4aroT:

a) [lopuzommanvno  npoeyupylowas — niockocms — —  3TO  IUIOCKOCTb,
NEepPHeHANKYJIApHAs TOPU3OHTaIbHOM miIockoctd mpoekmuit Il (puc. 1.27).
['opuzoHTaNbHAS MPOEKIUS TAKOW IUIOCKOCTU MPECTaBISET COOOM MPSIMYIO JHHHUIO,
KOTOpasi OTHOBPEMEHHO SIBJISIETCS €€ TOPU3OHTAIBHBIM CIIE0M.

0) @ponmanvHo npoeyupyrowas nI0CKOCMb — 3TO IIIO0CKOCTh, IEPIEHAUKYIISIpHAs
¢ponTansHoil TOckocTH mpoekuuit I, (puc. 1.28). ®poHrtanbHOW NpoeKIHei
IIJIOCKOCTH SBJISICTCS MpsIMasi JIMHUSA, COBIIANAONIASA CO CIEAO0M IUIOCKOCTH.
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Pucynoxk 1.27 — 'opu3oHTaIBHO Pucynok 1.28 — @poHTasibHO
IIPOELUPYIOIIAs INIOCKOCTh IIPOELUPYIOIIAst INIOCKOCTh

B) [Ipoghunvro npoeyupyowas niockocms — 3TO TIIOCKOCTh, NMEPICHIUKYISIpHAs
npouILHOM TI0CKOCTH Tipoekiuii I1; (puc. 1.29).

2. IInockocTh, mapaijienbHasi OJHOW W3 IUIOCKOCTEH TPOCKIUH, Ha3bIBACTCS
NI0CKOCMbIO YpOo6Hs. B 3aBHCHMOCTH OT TOTO, KAakKOW TIUIOCKOCTH MapaiielbHbI
ucclieyeMas MI0CKOCTh, Pa3IUYaloT:

a) [lopuzonmanvHas niocKocms YPOBHS — OTO TUIOCKOCTh, TapajuieibHas
rOpU3OHTANIBHOM MTockocTu mipoekuuii I1; (puc. 1.30). JIrobas ¢purypa B 3TOM MIOCKOCTH
MPOCHUPYETCs Ha IIOCKOCTh 11 6e3 mckakenus, a Ha tiockoctu [ u IIs B mpsimble,
napajuieIbHbIe OCSIM TMPOEKIIHH, — CJIeBI TNIOCKOCTH.

(# 4

o Lz e As| B: Az G a
T 101 " o
) ¥ |
I L f:'é =
|
y { At
it Lr ' -
{r _
:}_ }.
Pucynox 1.29 — IIpodunsHo npoenupyromas Pucynox 1.30 — I'opusonTanbHas
MIJIOCKOCTh IIJIOCKOCTH YPOBHS
0) DpommanvHas niockocmv YPOBHA — OTO IUIOCKOCTh, IMapajuieibHas

dbpoHTanbHOM TIockocTH Tpoekiuid I (puc. 1.31). Jlrobas ¢urypa B 3TOH MIOCKOCTH
MpOoeUPYyeTCs Ha IIOCKOCTh 11, 6e3 nckaxkenus, a Ha tuiockoctu 1) u I1s B mpsimble,
napasuieTbHbIe OCSM MPOCKIIHH, — CIIEBI TUIOCKOCTU OUri M OLT3.

B) IIpogunvrasn niockocms ypoBHS — 3TO IIOCKOCTh, TapajlieabHast MPO(HIEHOMI
wiockoctr npoeknuid 113 (puc. 1.32). JIobas ¢urypa B 3TOH MIOCKOCTH MPOCIIHUPYETCSI
Ha TIockocTh 13 6e3 mckaxeHnus, a Ha miockoctu 1) u [, B mpsMele, mapaiebHbIE
OCSIM TIPOCKIIHIA, — CTIE/ABI TUIOCKOCTU Ol U OLp2.
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Pucynok 1.31 — @ponTanbHas miaockocts ypoBHs  Pucynok 1.32 — [IpodunbHas miockocTbh ypoBHS

1.7 Ilpsimbie 0CO00T0 MOI0KEHUSA TIOCKOCTH

Cpenu mpsMbIX JIMHUH, TPUHAJICKAIINX IUIOCKOCTH, 0CO00€ MECTO 3aHUMAIOT
MpsMbIE, 3aHUMAIOLIUE YACTHOE TOJI0KEHNE B IPOCTPAHCTRBE.
1. Jlunuu ypoens niockocmu

a) [ opuzonmans — ipsiMasi, Jiexalas B TNIOCKOCTH U MapaijiesIbHasi TOPU30HTATBHOM
riockoctu mpoekuuii I1; (puc. 1.33).

0) @ponmans — mpsiMasi, JieXxalas B IUIOCKOCTH W TapajuieidbHas (pOHTAIBHOM
miockocTu mpoekuuii I, (puc. 1.34).

Pucynoxk 1.33 — IN'opuszonrans B uiockoctu AABC  Pucynok 1.34 — @ponrans B miockoctd AABC

B) Ilpogunvnas npsamas — npsimas, Jexamias B IUIOCKOCTH W IapajuleibHas
npoduibHOM TI0CKOCTH Mpoekiuit ;.

2. Jlunuu Hauborvwieco HAKIOHA TUIOCKOCTH — 3TO TPSMBIE TUIOCKOCTH,
MEPICHANKYJIIPHBIC K JIMHUSIM YPOBHSI.

[Tpsimast, epHeHANKYJIIpHAs TOPU30HTAIN, — 3TO JUHHUS HAHWOOJBIIETO HAKJIOHA
MJIOCKOCTH K TOPU30HTAIbHOM TII0CKOCTH npoekuuit [1; (iuaus ckara) (puc. 1.35).

[Ipsimasi, mepneHauKyaspHas (QPOHTAIM, — 3TO JUHUS HAMOOJBIIEr0 HAKJIOHA
MJIOCKOCTHU K (PPOHTANIBHOM IIOCKOCTH mpoekiuit [1,.
[Ipsimasi, nepneHAuKyasipHas NpOoGUIBHON NPsIMON YpPOBHS, — OTO JIUHUSA

HanOOJIBIIET0 HAKJIOHA TIOCKOCTU K MPOPUIBHOM MIIOCKOCTH npoekuuii I1s.



19

s
L \ L
r N NG
Y3 i ki ‘a Fis
As - / T Iz
TT» 11z
A x T y
RIS IO el
A
B- a
BT / )
X 3 y
a) MPOCTPaHCTBEHHAS MO/IETh 0) KOMIUIEKCHBIN YepTex

Pucynoxk 1.35 — JIunus ckara

1.8 Onpenesienne TOYKN nepecedeHusi NPSIMOH € MJIOCKOCTHIO

Haxoenune Touku nepecedeHus npsamMoil JIMHUY U IIIOCKOCTH — OJTHA U3 OCHOBHBIX
3a/1a4 Ha4YepTaTEIbHON T€OMETPHH.

ANTOpUTM pEIICHUs 3aJayd Ha TepeceyeHue MPSIMOM OOIIEero MOJIOXKEHUS C
IJIOCKOCTBIO OOIIEro TMOJOXEHUS COCTOMT U3 CIEeAyIolled Mocaea0BaTeIbHOCTH
JICUCTBUM:

1. TlocTtpoeHue BcHOMOraTeIbHOW CEKyIIEW IUIOCKOCTH Y (B KayecTBe
BCIIOMOTaTEIbHON IUIOCKOCTH Y PEKOMEHAyeTcs OpaTh OJHY W3 MNPOSHUPYIOIINX
IJIOCKOCTEN ), KOTOPYIO IPOBOJIAT Yepe3 NPSIMYIO a € .

2. IlocTpoeHue JIMHUM 71 IEPECEUYECHUS BCIIOMOTaTENbHOM IJIOCKOCTH Y U 331aHHOU
IIJIOCKOCTH OL.

3. Omnpenenenue MCKOMOM TOUKM K, Kak TOUKM MEPECEUEHHS JBYX MPAMBIX,
3aJaHHOU IIPSIMOM @ U MIOJIYYEHHOM B PE3YyJIbTATE MEPECECUCHUS TNIOCKOCTEN MPSIMOU 71.

4. OnpeneneHue BUAUMOCTH IPSIMOW @ OTHOCUTEIBHO TNIOCKOCTH OL.

PaccMoTpyM moCTpoeHHE TOYKHM IEpeceueHus: MpsSMON OOLIEro IMOJIOKEHUs ¢
MJIOCKOCTBIO OOIIETO MOJI0KEHUS Ha TIPUMEpeE 3a/1auu.

3aoaua. Nansl mnockocts ABC u nipsimast a. TpeOyercs HaATH TOUKY NepeceueHus
MPSIMOM C TJIOCKOCTBIO M ONPEAENUTH BUAUMOCTD MPSMOU IO OTHOLIEHHIO K INIOCKOCTH
(puc. 1.36).

Pewenue.

l. 3akmounTh NPSAMYHO @ BO BCIIOMOTaTEIbHYIO IUIOCKOCTH TOPU30HTAIbHO
npoerupyomy miockocts ¥ (y L I, a € y). Torna Ha ropu3oHTaIBHON MJIOCKOCTU
npoekiuil I1; mpoekuus IIOCKOCTH Y| COBMAJaeT C €€ CIEJOM U COIEPKUT B cebe
TOPU30HTAIBHYIO MPOEKLMIO JIMHUU 7 — JIMHUU TEPECEUCHHUS TIIIOCKOCTH Y C 3aJlaHHOU
miockocteio ABC (D1 Fh).

2. Topu3oHTaNBHBIN CclE€ IUIOCKOCTH Y| NEPECEKAET MPOEKIUIO IJIOCKOCTU
A1B1C1 B Toukax D1 u F'1, KOTOpbIE ONPEIEISAIOT NOJ0KEHNUE TOPU30HTAIBHON IPOECKIUHU
ny — JUHUU TiepecedeHus miockoctel vy u ABC. JIns naxoxaeHus (pOHTaIbHOU U
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PO UIBLHON IPOCKIIUU 71 CTIPOEIUPYeM TOUKH D U F Ha GPOHTANBHYIO U MPOPUILHYIO
TUIOCKOCTH ITPOCKIHM.

3. TIlocTpouTh TOYKY BCTpE€UM NPSMOM a C IUIOCKOCThIO ABC Kak TOYKY
nepeceueHus TaHHOW mpsMoil a ¢ nmoctpoeHHoit DF. Ha ¢ponTanbHoOl U npoduibHOM
MPOEKIUAX JIMHUS MEepPEeceuyeHus IUIOCKOCTEH 7 MepecekaeT MNpoeKUuu a B Touke K,
KOTOpas U SIBJIIIETCA MPOEKIMEN TOUKH MEPECECUCHUS NPSIMOM @ C TIOCKOCThIO ABC, 1o
JIMHUM CBSI3M HAXOAUM T'OPU30HTAIbHYIO MPOeKUUIo K.

4. MeToOM KOHKYpPUPYIOIIMX TOYEK OIpeaesiseM BUIUMOCTH MPsIMOM a 1o
OTHOLIEHHUIO K mtockocth 4BC.

a) IPOCTPaHCTBEHHAS MO/IETh 0) KOMIUIEKCHBIN YepTEekK
Pucynoxk 1.36 — Ilpsimasi, neprneHauKyasipHast II0CKOCTH
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2 Cnoco0bI mpeoOpa3oBaHus YepTekKa

[IpuHUMaIOT cheayromue crnocoObl Mpeodpa3oBaHus KOMIUIEKCHOTO YepTexa:

1. Cnoco6 3aMeHbI TIIOCKOCTEN MPOEKITUH.

2. Cnioco0 BpallleHus:

- BpallleHue BOKPYT MPOCLUPYIOUIEH IPSIMOii;
- BpallleHue BOKPYT MPsIMOIl YPOBHS;
- IJTIOCKOMNapaJiIesIbHOE TepeMEIICHHE.

3. Crioco6 coBMeEINIeHHUS C INIOCKOCTHIO TPOCKIIUH.

[Ipu BeIMOTHEHUU Tpaduueckoil HHPoOpManKMK Hanboiee pacnpoCTPaHEHHBIMU
ABIIAIOTCS CJEIYIOUIUE CIIOCOOBI MPeoOpa3oBaHUs YepPTekKa:

- c1oco0 MI0CKONapaIeIbHOTO MePEMEIICHUS;

- c11oc00 3aMeHBI TIOCKOCTEHN MPOEKIIUHA.

Jlanubie crnocoObl npeoOpa3oBaHUs 4YEpTEk)a MPUMEHSIOTCS TPHU BBIMOJHEHUU
JOTIOTHUTENbHBIX M MECTHBIX BHJIOB, pa3pe3oB (IIPOCTBIX U CJIOXKHBIX), CEUEHUN U
BBIHOCHBIX 3JIEMEHTOB.

[IpeoGpazoBaHus yepTeka CBOJAATCS K PEHICHUIO OJHON U3 YEThIpEX 3a/ay:

1. [IpeoOpazoBanue MpsiMOil OOIIETO MOJIOKEHUS B IPSIMYIO YPOBHS.

2. IlpeoOpa3zoBanue NpsIMON YPOBHS B MPOCIUPYIOLIYIO MPSIMYIO.

3. [IpeoOpazoBaHue MIOCKOCTH OOIIETO MOJOKEHHS B TPOSUUPYIONIYIO MIOCKOCTb.

4. TIpeoOpa3zoBaHue MPOCIUPYIONIEH MIIOCKOCTH B MIIOCKOCTh YPOBHS.

2.1 Cnocod miockonapasniesibHOro nepeMereHus

CymHocTh cnocoba — 3akioyaercs B TOM, 4TO Iutockoctu mnpoekuuu I1; u Il
OCTaIOTCsl HEMOJIBH)KHBIMU B MPOCTPAHCTBE, a IEPEMEIIAEMbI T€OMETPUUECKUNA OOBEKT
MIEPEMEIIAETCS] OTHOCUTEIBHO IUIOCKOCTEM NPOEKUMU TaK, 4YTO KaXJas U3 TOYEK
MEpEMEIICHUS] B IUIOCKOCTM MapajyiebHa OJHOM M3 IUIOCKOCTEM MPOEKLHH,
OTHOCHUTEJIBHO KOTOPOM BEJETCS MEPEMELIEHNE.

JlocTaTOYHO JIMIb, HE HW3MEHSS BHAA W BEIMYMHBI OJHOW U3 NPOCKUUN
paccmaTpuBaeMoil pUrypbl, IEPEeMECTUTh 3Ty MPOEKLHUI0 B TpeOyeMoe MOJIOKEeHHe, a
3aTeM MOCTPOUTH BTOPYIO MPOEKIUIO, HCTIOJIb3Ys JTUHUU CBSI3U.

[Ipumepsl pemieHUss 3aaad  CIOCOOOM  IJIOCKOMApaUIEIbHOTO  MepeMeIIeHUs
MpeCTaBlIeHbl Ha pUCyHKax 2.1-2.4 (3agaum 1-4).

3aoaua 1. Omnpenenuth HATypadbHYIO BEIUYMHY OTpe3ka AB crocobom
MJI0CKOMapaieIbHOT0 iepemertenus (puc. 2.1).

Pewenue.

®OpoHTaNIbHYI0 POEKIMIO 0Tpe3ka AB, coxpausisa nvny (4 2B "> = A2B>), nepemeliaem
110 TIOJIOKEHUS MAapaJUIEIbHOIO OCH X 2. | OpU30HTAIBHYIO MPOEKLINI0 A 1B’/ HaX0auM Mo
JUHUSM CBsI3U. B pesyrnbrare miIocKonapauieIbHOrO NEPEMENIEHUsT OTPE30K AB mpsamon
o01Iero NoJ0KeHUs MpeoOpa3oBaH B OTPE3OK YPOBHS, U A 1B’ onpenensieT HaTypalbHYIO
BEJIMYMHY OTpe3Ka AB.
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Pucynok 2.1 — HarypanbHas BenuuuHa otpe3ka AB

3aoaua 2. Ilpeobpa3oBaTh NpsiMyto AB oO1Iero mojoKeHus B MPOECIUPYIOLIYIO
(puc. 2.2).

Pewenue.

CHauana npsmas AB npeoOpa3zyeM BO (pOHTaIbHYIO NPSIMYI0 ypoBHs. Jljis 3TOTO
TOPU30HTANBHYIO MMPOCKLUIO OTpe3Ka AB, coxpausis anuny (A" 1B"1 = A;1B;), nepemeniaem
10 TIOJIOKEHHS TMapajuIeNbHOro ocu. MpPOHTAIbHYIO MPOEKUMI0 A B’ Haxoaum Mo
JUHUSM CBSI3U.

A ”u'

(s ]

Pucynoxk 2.2 — IlpeoOpazoBanue npsiMoii 00111ero NoJI0KEeHUs B IPOELUPYIOILYIO

3aTeM mpsiMyr0 AB mpeoOpaszyeM B rOpH30HTAIBLHO MpOoCHUpYoIyro. st 3Toro
npoekiuio 4-B% nepemeniaeM 10 MOJOKEHUS MEPIEHIUKYISIPHOTO OCH X| 2, COXPAHSs
mmny (A>B”> = A”B%). Ha TrOpuU30HTaNbHYIO IUIOCKOCTh MPOEKIUA Mpsmast
cnpoenupyercst B Touky 4”1=B".

3aoaua 3. OnpenenuTh Kparyailliee pacCTOSHHE OT TOYKM D 70 TMIOCKOCTH
tpeyroiabauka ABC cioco6om miockonapauiesibHOro nepemenieHus (puc. 2.3).

Pewenue.

Jns pemeHus 3amaur 1wiockocth o (AABC) mnpeobpasyem BO (DpOHTaAIBHO
MPOCLUPYIONIYI0. AJITOPUTM PEIICHUS 3aauu:

1. B mnockoctu o (AABC) ctporM TOPU30HTAIS /.

2. l'opuzoHTaNbHYIO MPOEKIUIO TOPU3OHTAIM /; pacnojiaraeM MepreHIuKYIsIPHO
ocH x; 2, iepememiaeM A ABC, coxpansas pasmepbl u popmy AA;B;C; = AA"1B"1C’).
[Tonoxxenne npoexkuuit A;,C’; m D’; omnpenensieM 3acedkamu (Hampumep, u3 B
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poBOIMM Ayry paaumyca R = A;B;, w3 I; npoBoaum ayry pamuyca R = A;I;, Ha
nepeceueHnu Haxoaum A4 7).

3. Ilpoekuun AASB>C’> u D’ ctpoum mno JuHUsIM CBsizu. M3 D’ omyckaem
MEPIEHNKYJIAP Ha BBIPOKACHHYIO MPOEKIMIO IJIOCKOCTH, JUIMHA NEPHNEHAUKYJIApa U
€CTh HaTypaJibHasi BEJIMYMHA paccTosiHUS oT Touku D 10 o (AABC).

lpo—1z - &

f
A
Pucynok 2.3 — Onpenenenue paccTOsIHUS OT TOYKHU A0 IUIOCKOCTH

3aoaua 4. Onpenenuth HATypaIbHYIO BeIW4YMHY TpeyroibHuka ABC crocobom
MJI0CKONapaieNIbHOTo niepemertienus (puc. 2.4).

Pewenue.

Cnauana miockocTh Tpeyroibauka 4BC npeobpazyeM B MPOCHUPYIOUIYIO, 3aTEM B
MJIOCKOCTh YPOBHS.

B”Zc Olnz//Xzz 4"2 [;;/2

o (>

o}
[/7 [/ /’

B //’
Ve

Pucynok 2.4 — Onpenenenue HaTypajabHOM BelnYuHbI TpeyronbHuka ABC

B mnockoctu a (AABC) ctpoum ropuzonTaidb s (puc. 2.4). I'opuzoHTaIbHYIO
MPOEKIINIO TOPU3OHTAIM /1; pacrionaraeM MeprueHANKYJISIPHO OCU X7 2, T.€. TOPU30HTAIb
nepeMeIaeTcs 10 MojaoxkeHus: (GpoHTaIbHO-TIpoenupytomei npsmoit. Coxpansisa popmy
u pasmepsl A A;B;C; = A A1B"1C", nepememiaeM A ABC B mpoenMpyrouiee nooKeHue.
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[Ipoexkmuio A A>B>C’> ctpoum 1o TUHUSAM CBs3U. B pe3ynbrare Takoro npeodpa3oBaHus
IUIOCKOCTh ~ OOIIEro  MOJIOKEHUS MEpPeBOAMTCS B MOJIOKEHHE  (DPOHTAIBHO-
MPOELUPYIONIEH TIOCKOCTH.

[Ipu  BTOpOoM  mpeoOpazoBaHuM  (POHTAIBHO-NPOCIUPYIONIAs  MIOCKOCTh
pacnojiaraeTcsi MapajielbHO TOPU30HTAIBHOM IUIOCKOCTH mpoekuuil. Pacromaraem
A">B";C"> napanienbHO OCH X 2, TPU TOM COXPAHSIS BEIMYUHY (PpOHTAIBHON MPOEKIINH
A"B"»C"; = A",B'">C";. Tlo nUHUSAM CBS3HM MOJY4ae€M TOPU3OHTAIBHYIO MPOCKUIHUI0 A
A"B";C";, xoTopas nepeaaeTt HaTypajibHyt0 Bennuuny A ABC.

2.2 Cnoco0 3aMeHbI INIOCKOCTE! MPOoeKIM

CyImHOCTh cioco6a 3aMeHbI IJI0OCKOCTEH MPOEKIUH 3aKII0YAETCs B TOM, YTO KaKOM-
TO TEOMETPUYECKUM OOBEKT OOILEro MOJIOKEHUS MEePEeXOJUT OT UCXOJHOM CHUCTEMBbI
B3aWMHO IEPIEHAUKYIAPHBIX 1uiockocte I u 1, kK HOBOM cucreMme NByX B3aUMHO-
MEPIIEHAUKYJIAPHBIX IUIOCKOCTEN Impoekuui, Hanpumep Il m Ils , B KoTOpOU
reoMeTpuyeckuii oOBeKT 3aliMET uacTHoe mojoxkenue. [lomoxenue camoro
reOMETPUYECKOr0 0OOBEKTA B MPOCTPAHCTBE MPU ITOM OCTAETCS HE U3MEHEHHBIM.

[Ipu wucnosb30BaHUU croco0a 3aMeHbl IUIOCKOCTEH MpOeKIuil HeoOX0IuMOo
cOOJI0IaTh criedyoujue npasuia MOCTPOEHUS HOBBIX MPOEKIUH:

1. 3ameHuTh OAHY M3 IUIOCKOCTEW MPOEKUMU IPYrod U MPOBECTH HOBYIO OCh —
[Iepece4eHre HOBOM IIJIOCKOCTH IIPOEKIUN C OCTaBILIECHCH.

2. IlpoBecTd HOBBIE JIMHMM CBSI3M OT HE3aMEHSEMbIX NPOECKUHUA TOYEK
MEPIIEHAUKYJIIPHO HOBOM OCH.

3. M3Meputh paccTOSHUS OT 3aMEHSAEMBIX MNPOEKIMH TOYEK A0 CTapol OCU U
OTJIOKHUTh UX OT HOBOM ocu (puc. 2.5).

1,

2 \ m

Pucynok 2.5 — Ilosio’)keHre TOYKM B HOBOM IUIOCKOCTH MpoeKuuii 114

PaccMoTpuM mpumeHeHue crnocoba 3aMeHbl IIIOCKOCTeH MPOeKIUH Ha IpuMepe
pELICHUS CIEYIONINX METPUUYECKUX 3a/1aY.

3adaua 1. Onpenenutb HaTYpaJbHYH BEJIMYMHY OTPE3Ka M Yrojl HakKJIOHA €ro K
TOPU30HTANBHOM U (PPOHTAIBHOMN MIOCKOCTSIM IpoeKLuii (puc. 2.6).

Pewenue.

BBoxuM HOBYIO mmiockocTh mpoekimit 11y L IT; u I1, || AB, nosas ocw x4 || 4B,
OmnpenensieM MOJOXKEHUE TOYEK B HOBOHM cHCTeMe MIIOCKOCTEN mpoekuuid. st 3Toro
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4yepe3 TOPU30HTAJbHBIE MPOEKUUMU TOYeK A; W B; TpoBEeAUM JIMHUM CBS3H,
MEPIEHNKYJIIPHBIE HOBOW OCH X4 PaccTosiHne OT HOBOW OCH 10 HOBOW MPOEKUUH
TOYKHA JOJDKHO PpaBHATBCA PACCTOSHUIO OT TMPEABIAYHIEH OCH [0 3aMEHSIEMOM
(mpeobpazyeMoii) MPOCKIIMH TOUKH.

T.x. AB || 114, 1o HaTypaJbHas BEJIMYMHA OTpe3Ka AB onpenensieTcs oTpe3KoM A4By.
Yron y — 3T0 yroy HakjIoHa AB K TOPU30HTAIBHOM MIIOCKOCTU Tipoekiuid I1;. Yrom ¢ —

3TO YToJl HaKJIoHa AB K GpOoHTATBEHOMN TIIOCKOCTH MpoeKIuii I1,.
HE, s

A

Pucynok 2.6 — Onpezenenue HaTypaibHOM BETMUYUHBI OTPE3Ka U yIila HAaKJIOHA €ro K
TOPU30HTAIBHOM IJIOCKOCTH MPOEKIINN

3aoaua 2. CnocoOoM 3aMeHBbI IUIOCKOCTEN MPOEKLIUNA OMpeneNuTh HaTypalbHYIO
BEJIMUMHY PACCTOSIHUS MEXYy CKpPEIIMBAIOIIUMUCS NPAMbIMU (puc. 2.7).
Pewenue.

Pucynok 2.7 — Onpeznenenue HaTypajibHOM BETMYUHBI PACCTOSIHUS
MEXAY CKPEIUBAIOLIUMUCS TPSIMbIMU

JIns onpeenieHnst KpaT4yauIlero pacCTOSHUS MEXY CKPELIUBAOIIUMUCS NPSIMBIMU
ynoOHO, 4YTOOBl OJHA W3 MPSAMBIX pacrojarajach MNEPHEHAUKYISIPHO TUIOCKOCTH
IpOECKUUM. [lJ11 3TOro Hazo0 MOCIEI0BATEILHO BBECTHU ABE HOBBIE INIOCKOCTH IIPOCKLIHM,
HanpuMmep [14 mapamiensno AB, a IIs nepnenaukynspao AB.

Ha mnockocts IIs mpsimas AB npoenupyeTcss B TOUKy. [JIMHa neprneHauKyIspa,
ONYIIEHHOI0 M3 JTOM TOYKA HA MPOCKLMIO IPAMOM, U ONpeAeiseT Kpardauuee
paccTosIHUE MEXAY ABYMs CKpemuBaromumMucs npsimeivu AB u CD.
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3aoaua 3. CriocoOoOM 3aMeHBbI IUIOCKOCTEN MPOEKLMN OMpeneNuTh HaTypalbHYIO
BEJIMUMHY TpeyrojibHUKa (puc. 2.8).

Pewenue.

Jlist penienust 3alayd HEOOXOAMMO BBIMOJIHUTH JiBa MpeoOpa30oBaHusl IIOCKOCTH:
CHauaja npeolOpa3oBaTh IJIOCKOCTh OOLIETO MOJOXKEHHS B MPOELMPYIOIIYIO, 3aTEM B
MJIOCKOCTh YPOBHS.

B

X L by b s jABL

Pucynoxk 2.8 — Onpezenenue HaTypajabHOM BEIMYUHBI TPEYroJIbHUKA

3aoaua 4. CnocoOoM 3aMeHBI IUIOCKOCTEH MPOEKIUil OnpeAenuTh HaTYpaJbHYIO
BEJIMYMHY JIBYTPAHHOTO yria (puc. 2.9).

AR/
Xas L Al
Pucynok 2.9 — Onpenenenue HaTypajabHOM BEIMYUHBI ABYIPAHHOTO YIjla

Pewenue.

JIByrpaHHBId yTOJl M3MEPSIOT JUHEHHBIM YTIJOM, MOJYYEHHBIM B IEPECECYECHUU
rpaHeil JBYIpaHHOTO YIJIa IUJIOCKOCTBIO, TMEPICHIUKYJISIPHOM 00€uM  TrpaHsIM
JIBYTPAHHOTO YIJIa, a CIEA0BATEIbHO, U TUHUU UX MEPECEUCHUS, T.€. peOpy ABYTPAaHHOTO
yria. B nmpuBeneHHoM mnpumepe 310 pedbpo AB mpeoOpazoBaHO B IPsIMYI0 YPOBHS
OTHOCHUTEJIBHO TJIOCKOCTH 1l4 ¥ B mpoenupyrouyo npsiMyt0 OTHOCUTENIBHO IIOCKOCTH
IIs — AB 1L IIs.
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3 IloBepxHOCTH

3.1 OnpenesieHue TOYEK HA MOBEPXHOCTH MHOTOTPAHHMKOB

MHOFOFpaHHI/IKOM Ha3bIBACTCA T'COMCTPHUUYCCKOC TCJIO, IMOBCPXHOCTH KOTOPOTO
COCTOMT W3 HECKOJNbKHMX IUIockocTeil. [lmockme ¢urypsl, OrpaHUYHMBArOIINE
MHOT'OI'PaHHUK, HA3BIBAXOTCA I'PAHAMMU. FpaHI/I MEPCCCKAOTCA MCIKIAY CO6OI>1 110 IpAMBIM
JIMHUAM, KOTOPBIC HA3BIBAIOTCA pe6paMI/I. Pe6pa MEPCCCKAOTCA B TOUYKAX — BCPHIMHAX
MHOT'OT'paHHHUKA. B O6H_ICM ciaydac I/I306pa}KeHI/Ie MHOTI'OTpaHHHUKAd Ha KOMIIJICKCHOM
4epTeke CBOAMTCS K MOCTPOCHHUIO €ro pedep U BEPIIIHH.

CpeI[I/I MHOT'OT'PAaHHUKOB BBIICJIAIOT IIPU3MbI U ITUPAMUBL.

IIpu3moii Ha3pIBaCTCS MHOTOTPAaHHHK, Y KOTOPOro OOKOBBIE TpaHH —
MNpAMOYTOJIBHUKHA WIHW IIAapaJuICJIOrpaMMbI, a OCHOBAHHAMH CJIIY)KAT JBAd PaBHbIX
MHOI'OYI'OJIbHUKA.

IIupamugoii Ha3pIBa€TCS MHOTOTPAHHUK, Y KOTOPOro OOKOBBIE TpaHH —
TPCYTrOJIbHUKH, UMCIOIIHC 06H_Iy}0 BCPIINHY, 4 OCHOBAHUC — IIJIOCKUN MHOT'OYI'OJIbHUK.

Ha pucynke 3.1 maHo u300paykeHHE MPU3M M MUPAMHEI, MOKA3aHO MOCTPOCHHUE
HpOCKHI/Iﬁ TOYCK, JICIKAIIUX HA ITOBCPXHOCTAX I'COMCTPUICCKUX TCII.

OHpeI[eJIeHI/Ie HpOCKHI/Iﬁ TOYCK Ha IOBCPXHOCTU IPU3M HC MNIPCACTABIIICT
3aTPYHHCHHﬁ, T.K. BCC TpaHU TIIPpU3M ABJIAKOTCA IUIOCKOCTAMU YpPOBHA HIIH
IpocuupyromurMH IMIOCKOCTAMMU.

|5 e
wl | A
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Pucynok 3.1 — Onpenenenue NpoeKnii TOYEK Ha MOBEPXHOCTSIX MHOTOTPAHHUKOB:

a) Ha MOBEPXHOCTHU IIECTUYTOJIbHON MPU3MbI; 0) Ha MOBEPXHOCTH TPEYTOJIbHOU MPU3MBI;
B) Ha MOBEPXHOCTH TPEYrOJbHOM MUPaMU/IbI; T') Ha MOBEPXHOCTH YETHIPEXYT'OJIbHOM MUPaMUIbI
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Onpenenenue NMpoEKIM TOUYEK HA TPaHIX MUPAMUJ, SBISIIOIIMXCS IMJIOCKOCTIMU
0O0LIEero MoJ0KEeHUS, TPOBOAUTCS C TOMOIIBIO BCIIOMOTATEIbHbIX NPIMBbIX (Touka D Ha
npsimoit 2-4 Ha pucynke 3.1B u Touka F Ha npsimoit 1-5 Ha pucyske 3.1r) win MmeToioM
BCIIOMOTATEbHBIX CEKyIMX IulockocTed (touka E Ha pucynke 3.1r). B kadecTBe
BCIIOMOTATEIbHBIX CEKYIIUX IIOCKOCTEH OOBIYHO BBIOMPAIOT IUIOCKOCTU YpOBHS. B
paccMaTpuBaEMoOM cllydae BbIOpaHa FOPU30HTAIbHAS MJIOCKOCTh, IEpeceKaroas peopo
Al B Touke 6. B ceueHun Takoi MIOCKOCTBIO 0Opazyercs ¢urypa, nogodHas ¢urype
OCHOBaHMS.

3.2 CevyeHne MHOTOTPAHHUKOB IJIOCKOCTHIO

Ha pucynke 3.2 mnoka3aHo nocTpoeHue GUTYp CEUEHHUS MHOTOIPAaHHHUKOB
MPOCLUPYIOIIMMH TUIOCKOCTSMHU.

B pe3ynbrare mepecedeHHss MHOTOIPAHHHMKA IUIOCKOCTHIO 0Opasyercs IIocKas
¢durypa, KoTOpasi Ha3bIBAECTCS CEUEHHWEM MHOTrOrpaHHHUKA. JIMHMS, OrpaHMYMBarOIIas
burypy ceueHus, Ha3bIBaeTCs JIMHUEH nepecedyeHus. durypa cedeHus: MHOrOrpaHHUKA
MJIOCKOCTBIO MPECTaBIsAET COOOM MIOCKUIT MHOTOYTOJIbHUK.

OOmumii mpueM MOCTPOEHUs MPOEKIHMM CEeYeHUsI MHOTOTPAHHUKOB IIOCKOCTBHIO
CBOJIMTCS K HAXOXJACHHUIO MPOCKIUN TOUEK NepeceueHus pedep MHOTOTPAaHHUKOB C
JaHHOM TwIocKocThio. [lpum moCTpoeHMHM cedeHUsi MHOrOTrpaHHOM MOBEPXHOCTH
MJIOCKOCThIO MOXKHO TaKKe HAXOJUTh JIMHUU TEpecedeHus rpaHeil MHOTOrpaHHHMKA
(mmockocTel) ¢ CeKyllel MI0CKOCTHIO.

Takum o6pazom, B 00leM ciiydae 3a7adyy HaxXOXJIEHUS JIMHUU MepeceyeHus
MOBEPXHOCTH MHOT'OTPaHHUKA TIOCKOCTBIO MOYKHO CBECTH JIMOO K 3a/1aue HaXOXKIACHUS
TOYKHU TMEpecedyeHusl MpsSMON C IUIOCKOCThbIO, JUOO K 3aJaye HaxXOXXIEHUs JIMHUU
MIEpECEUEHHUS TNIOCKOCTEM.

B 3aiauax yacto TpeOyeTcs onpeAenuTh HaTypajibHYIO BETUYUHY QUTYPBI CEUEHUS
MHOTOI'paHHHKA TUIOCKOCThIO. Eciin cexylas miIoCKOCTh SBISETCS TIOCKOCTHIO O0IIETO
MOJIOKEHUST UM TIPOCLUpYIolel, To purypa cedeHusi HU Ha OJHY M3 IJIOCKOCTEH He
MPOCLUPYETCS] B HATypajbHYIO BEIMUYMHY. B 3TUX choydasx s HaXOoxXKIACHUS
HATypaJbHOM BENMYMHBI (QUTYpPHl CEUEHUS TMOJNB3YIOTCS OJHHM M3 CIOCOOOB
npeoOpa3oBaHus MPOCSKITUH.

Ha pucynke 3.2 HatypasibHasi BeJIMYMHA CEUEHUI TPU3MBbI U TUPAMUJIBI OIIpeiesieHa
CIIOCOOOM 3aMEHBI TNIOCKOCTEN POEKIIHA.

3.3 B3aumHoOe nepecevyeHre MHOTOIPAHHUKOB

JluHMeW nepeceueHruss MHOTOTPAaHHUKOB SIBISICTCS TPOCTPAHCTBEHHAs JIOMaHas
JUHUSA, COCTOSIass W3 OTPE3KOB. MHOXKECTBO TOuYeK, OOmUX M1 000uX
MHOTOT'PaHHHUKOB, MOYKHO TOJIYYHTh JIBYMS CIIOCOOaMH, KOMOUHUPYS UX MEXTy cOO0H
WM BBIOUpas TOT, KOTOPBIM B 3aBUCHMOCTH OT YCJIOBUH 3aJIaHUsI UMEET O0Jiee MPOCTHIC
noctpoeHus. lVckomass JNHHHS MOXET OBITh OmpeaeicHa M C TOMOIIBI0 TOYEK
nepecedeHuss pedep OJHOTO MHOTOTPaHHMKA C TpaHSAMU BTOPOTO, COCHAMHSSA HX
MOCJICTIOBATEIFHO JIOMAHOW JIMHUEH, W C TIOMOIIBI0O OTPE3KOB MPSIMBIX, MO KOTOPHIM
MePECeKalOTCs TPaHy 3aJaHHBIX MHOTOTPAaHHHUKOB.
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Ti. b5
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Pucynoxk 3.2 OnpeneneHue BeIMYUHBI CEUEHUS TPU3MBI U TUPAMU/IBI
(POHTATBHO-TTPOCTIUPYIOIIEH TIIOCKOCTHIO

B kauectBe mnpumepa MOCTPOCHHS JIMHUU TIEPECEUYCHUS MHOTOIPAaHHUKOB Ha
pucyHke 3.3 MpUBEACH NMPUMEpP MOCTPOCHHUS ABYXKAPTUHHOIO YEPTEkKa TPEYrOJIbHOU
MUPAMUBI C IPU3MATHUYECKUM OTBEPCTUEM.

OmnopHble TOYKM 3aJaHHOTO MPU3MATHYECKOTO OTBEPCTUS OTMEYEHBI Ha
dbpoHTaNBHOM npoekiuy nupaMubl (puc. 3.3). [TonoxxkeHne TOPU3OHTATBHBIX MPOCKITUM
ATUX TOYEK OMPEAEIIEHO C TOMOIIBIO BCHOMOP&}CJ’IBHBIX CEKYIIMX IMIJIOCKOCTEH o, B U .

) Sk

Pucynok 3.3 — [locTpoeHne TMHUM NiepecedeHns IMPaMUJIbI C IPU3MATHYECKUM OTBEPCTUEM
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Jlns moctpoenus toyek | m 1' mpoBeneHa BcrioMoraTenbHas TOPU3OHTAJIbHAs
IUIOCKOCTh O, KOTOpas TMepecekia TpaHd MNUpaMUIbl MO MPSMBIM, O0pa3yroIINM
TPeyroJibHUK, MOJ00HbIN TpeyronbHuKy ABC, nexaiiemMy B OCHOBaHUU upamMuabl. J{iis
IIOCTPOCHHS TPEYrOJIbHUKA MCIOJIb30BadW TOYKY K — TOUKy InepecedeHHs CeKyleu
riockoctu ¢ peopom SA. Ha ropuzonrtanbhoill miockoctu I mpoekius TpeyroibHUKa
npoxoauT uepe3 Kj mapayienpsHO cTOpoHaM OCHOBaHMs mupamuibl. Ha nepeceuenun
JUHUW CBSI3M, IPOBEAECHHBIX M3 12 u 1%, ¢ rOpU30HTaNBHON MPOEKUHMEN HAWIEHHOIO
ce4yeHus Mnojay4deHsl 11 u 1'.

AHAJOrMYHO TMOCTPOEHBI TOPU3OHTAJIBHBIE MPOEKIMU OCTaJbHBIX TOYEK, UYTOOBI
HaTh Touku 2, 2', 3,4 u 4' npoBejeHa BCOMOTaTelbHAs CEKyIasi MIOCKOCTh ¥, a IS
TOYKH 5 — TiockocTh . [lomyueHHble MPOEKIIUU TOUYEK COEMHEHBI MOCIEeI0BATEIbHO B
JIOMaHYIO JIMHHUIO.

[Ipodunbubie npoekuuu 1'3, 2'3, 3'3 onpeneneHsl MO0 WX MPUHAJICKHOCTH TpaHU
ASC, nmpoekuuu 33 U 53 nexar Ha npoekuuu pedpa S;Bs, a mpoexknuu Touek 13 u 43
IIOCTPOEHBI C MOMOUIBIO OPAUHAT Ay WIH MO JIMHUAM MPOEKIUOHHON CBS3H.

HatypanbsHas BennunHa GUrypsl ceueHUs MUPaMUIbl PPOHTAIBHO MPOCLUPYIOLIEH
IJIOCKOCTBIO OIpeEIeNieHa TaKkKe CocoO00M 3aMEHBI III0CKOCTe! npoekuui (puc. 3.3).

Ha pucynke 3.4 paccMOTpeH mpuUMeEp MNOCTPOEHHUSI CKBO3ZHOI'O MPU3MAaTHUYECKOTO
OTBEPCTUSA 1Sl TPAaBUIIbHON quLIpexyronLHofg MIPU3MBL.

. . . S =
Az [ e I Fle-Ls Ly

Pucynok 3.4 — BzaumHoe nepeceueHue Npu3Mbl C IPU3MATUYECKUM OTBEPCTHEM
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3.4 Touku Ha NOBEPXHOCTSAX BpalIeHUS

[Ipu OGoabIOM pa3HOOOpa3UHM MOBEPXHOCTEH BpallleHHs B MAUIUHOCTPOCHHHU U
ApXUTEKTYpE Yalle BCEro BCTPEYAIOTCA CIEAYIOLIME NOBEPXHOCTH BPAILLICHUS: MPSIMOU
KpYTOBOH IIMJIMHJIP; IPSIMOM KpYroBoil KoHYC; cdepa (11ap); Top.

IToBepXHOCTBHIO BpalleHUs1 HA3bIBAIOT IIOBEPXHOCTH, MOIYYAEMYIO OT BPALLCHUS
KaKo-11u00 00pa3yroliei TMHUU BOKPYT HEMOABUKHOM MPSMON — OCH TOBEPXHOCTH.

HuauHap — Teno, OrpaHUYEHHOE LMJIMHIPUYECKOW IMOBEPXHOCTBIO WU JBYMS
[apajijIe]IbHBIMU OCHOBAHUSAMMU. Y IPSAMOI0 KPyrOBOTO HWJIMHAPA C BEPTUKATIBHOU OChIO
oOpasyroniyue MNeprneHAUKYIIPHbl TOPU3OHTAIBHON IJIOCKOCTH Mpoekiuid. Touku Ha
MOBEPXHOCTH LMJIUHIpA HAXOAST C NMOMOUIBI0 00pa3yIoIUX U JUHUN MPOEKIIMOHHON
cBs3u (puc. 3.5).

I

|

Pucynok 3.5 - Onpenenenue npoeKuii TOYEK Ha TOBEPXHOCTH MPSIMOTO KPYroBOTO IIUITUHIPA

[Ipu ompeneneHUH MOJOXKEHUS MPOEKIUMH TOYEK, PACIHOJ0KEHHBIX Ha OOKOBOM
IIOBEPXHOCTH LWJIMHAPA, CIAEAYET YUYUTHIBATh UX BUAUMOCTB IIPU B3IJIsAJI€ HA INIOCKOCTh
npoekiui. [Ipyu B3risne Ha miockocTh npoekuui Il Bce TOYKM, pacmoyIOKEHHbIE Ha
OOKOBOM MOBEPXHOCTH MPSIMOTO KPYTrOBOTO IIMJIMH]IPA, CYUTAIOTCS YCIOBHO BUUMBIMHU.
IIpn B3rIsiAe Ha IUIOCKOCTH MpoeKUMM I, BUAMMBI TOYKM, pPaCHOJIOKEHHBIE HUKE
TOPU30HTAIIBHOM OCH B IIIOCKOCTH I 1 cipaBa ot ocu B mmockoctu I13. Ilpu B3rsiae Ha
IJIOCKOCTH MPpOEeKIMU [13 BUIMMBI TOYKH, PACIIOIOKEHHBIE ClIeBa OT OCH B ILNIOCKOCTAX
I1; u Il,, HeBuammbie NpoEKIMU TOUEK HA PUCYHKAX 3aKIIFOYEHbI B CKOOKH.

IIpsiMoii KpPyroBoii KOHyC MOXHO paccMaTpuBaTh Kak Tejo, 00pa3oBaHHOE
BpalllCHUEM IPSAMOYIOJIBHOIO TPEYroJibHUKA BOKPYI KaTeTra, MPUHATOrIO 3a OCh
BpAILLICHUS.

IIpoekuuu TOYEK Ha IOBEPXHOCTU KOHYCAa MOYKHO ONPEACIATH KaK C IOMOIIBIO
oOpa3ylolux, TaKk W  METOJOM  BCIOMOTaTeNbHBIX  CEKYIIUX  IJIOCKOCTEH
TOPU30HTAIBHBIMUA IJIOCKOCTSIMU, OOpa3yloUMMU TpU TepecedyeHur ¢ OOKOBOM
IIOBEPXHOCTBIO KOHYCa OKPYXHOCTU COOTBETCTBYIOILErO JuameTpa (puc. 3.6).
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Pucynok 3.6 - Onpeaenenue npoeKnii TOYeK Ha MMOBEPXHOCTH MPSMOTO KPYroBOr0 KOHyca

Cdepa (map) — moBepxXHOCTh, OOpa30BaHHAs MHOXECTBOM TOYEK MPOCTPAHCTBA,
HaXOJISIIIMXCSI HA PABHOM PAcCCTOSTHUM OT JaHHOHM Touku (1ieHTpa chepnl). Chepa moxer
OBITH 0Opa30BaHa BpalllCHUEM OKPYKHOCTH BOKPYT AHaMeTpa.

OnpeneneHue MPOCKIMA TOYEK HA TMOBEPXHOCTU C(epbl MPOBOIAST C MOMOIIBIO

BCIIOMOI'aTCJIIBbHBIX CCKYH_II/IX HHOCKOCTCﬁ, HapaHHeHBHBIX IIJIOCKOCTAM HpOCKHI/Iﬁ (pI/IC
3.7).

Pucynoxk 3.7 - Onpenenenue npoekuuii TOYeK Ha IOBEPXHOCTU CEPHI.

B orirumne oT MOBEpXHOCTH LUIMHApPA U KOHYCA Ui TOYEK, PACIIOI0KEHHBIX Ha
MOBEPXHOCTH cepbl, HEOOXOAMMO OMNPEACNATh BHIAMMOCTH TMPU B3IJISAE Ha
TOPU3OHTAIIBHYIO IUIOCKOCTh mnpoekuuid [I;. Ha mnmockoctu Il BUAMMBI TOYKWH,
PacIiONIOKeHHBIE HaJl dKBaTopoM, B miockocTsax Il m I3 mepen ¢poHTaIbHBIM H
po(UILHBIM MEPUIUAHOM COOTBETCTBEHHO.
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3.4 CeyeHue TeJ1 BpaleHUs MJIO0CKOCTHIO

Ceuenue yuaunopa njaioCKoCmbio

[Ipu mnepeceueHun WWIMHApPA BpalleHUs IUIOCKOCTBIO, MapallieIbHONH OCH
BpallleHus], TOoJy4daeTcsl NpsAMoyrojbHUK (puc. 3.8 a). Ecmu cekymas mI0CKOCTb
MePIEHIUKYJIIPHA K OCU BpaIlleHUs, B pe3yJIbTaTe CEUCHUS IIMHAPA STOU IIIOCKOCTHIO
noJtyyaeTcss OKpy>kHOCTh (puc. 3.8 6). B obmem ciydae, korga cekymias MJI0CKOCTh
HAKJIOHEHA K OCH IIWJIMHJIPA, B CEYECHUU TTOJTyqaeTcs auuric (puc. 3.8 B).

a) 6) B)

Pucynoxk 3.8 — Ceuenus nuinsapa

HaTtypanpHyto BeIMYMHY CEUEHHUS  ONPENENsoT OJHUM U3  CIHOCOOOB
npeoOpa3oBanusi yeprexka. OrnpeaelieHUEe HATYpaJbHOW BETUYUHBI (PUTYpHI CEUCHUS
LWIMHPA HA PUCYHKE 3.9 BBIIIOJIHEHO CIIOCOOOM 3aMEHBI INIOCKOCTEN MPOEKLIUH.

X

)

Pucynok 3.9 — Ceuenue nunuuapa GpoHTaATLHO-MPOCIIUPYIONIEH TIII0CKOCTHIO

Ceuenue Konyca niocKkocmuio

Ha pucynke 3.10 npencraBieHbl ceUeHHs] KOHYCA:

a — TPEYroJIbHUK, €CJIM CEKYIIas INIOCKOCTh MIPOXOAUT Yepe3 BEPLUIMHY KOHYcCa,

0 — KpyT, €CJIM CEeKyIlasl IJIOCKOCTh NEPIEHIUKYIIIPHA OCH KOHYCa;

B — JJUIUIIC, €CJIU CEKYIas INIOCKOCTh NIEPECEKAET BCE 0Opa3yIOLINE;

I — napaboJa, eciy ceKyllas INOCKOCTh apajulelibHa TOIBKO OAHOM 00pa3yroIei;
1 — Tunepooa, eciy ceKylas I0CKOCTh MEPIEHANKYIISIPHA OCHOBAHUIO.
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B) T)

Pucynoxk 3.10 — Ceuenust KOHyca MIOCKOCTSIMHU

Ornpenenenue HATypaJIbHOM BEIMUMHBI (DUTYPHI CEUCHHS KOHyca Ha pucyHke 3.11
BBITIOJTHEHO CITOCOOOM 3aMEHBI TIJIOCKOCTEH MPOESKIIHA.

Pucynok 3.11 — Ceyenue konyca (ppoHTaATHHO-TIPOCTIUPYIOMIEH TTIIOCKOCTHIO

Ceuenue cghepuvl niockocmuio

I[Ipu  mepeceduenun  chepsl  J1HOOOM
IJIOCKOCTBIO B CEUYEHHMHM BCETA IMOIY4YaeTcs
okpyxkHOoCcTb. Ha puc. 3.12 mnokazaHo
MOCTPOCHHE ceueHus cdepbl GPOHTAIBHO-
MPOCLUPYIOMIEN MIIOCKOCTBIO Ol

Pannyc OKPY>KHOCTH CeYeHUs
ONpENENAeTCS € MOMOIUBIO MEPNEHIUKYISPA,
OMYIIEHHOTO W3 LIEHTpa MpoeKIuu chepbl Ha
CEeKyIyI IUIOCKOCTh. Pammyc ceuenuss R =
AzOz = BzOz.

Pucynox 3.12 — Ceuenune cdepsl
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3.6 Ilepeceuenue TeJ1 BpalIeHUs1 C MHOTOTPAHHUKOM

Ha pucynke 3.13 npuBeneH nmpuMep MOCTPOEHUS JIMHUU MEPECECUCHUS] MPSIMOTO
KpPYrOBOI'0 KOHYCA C IPU3MATUUYECKUM CKBO3HBIM OTBEPCTHUEM.

Ilepeceyenre MOBEPXHOCTU KOHYCA C TPAHAMHU OTBEPCTUS AET AYTM OKPYXKHOCTH
1-2 u 1-2', orpe3ku mnapabonsl 2-3 u 2-3', orpe3ku smmnca 3-4 u 3-4', orpe3ku
runepOosnsl 1-4 u 1-4".

OnopHBIMH TOUKaMU SBJISIIOTCS: TOUKa 1, nexarias Ha GpoHTaILHOM MEpUIUaHe, U
touku 5, 5', 11 u 11', Haxondmuecs Ha NPOPUIBHOM MEpUIUAHE, OCTaJbHBIE TOUYKU
JMHUM TIEPECEUYEHUsS HAXOASIT C TMOMOINBI0 METOJa BCIOMOIaTENbHBIX CEKYHIUX
mIockocTel. [l paccMaTpuBaemMon 3aJ1a4d TPOBOAUM TOPU30HTATIbHBIE TIIIOCKOCTH O ,
B, v, 0 U G, mepecekarole MOBEPXHOCTh KOHYCA M0 OKPYKHOCTSIM COOTBETCTBYIOIIETO
paaudyca, HalpuMep, IJIIOCKOCTh (L MEPECEKAeT MOBEPXHOCTh KOHYCA MO OKPYKHOCTH
pamuyca R;, a miockocts & — paguyca Ry Touku J1uHUU TiepeceueHusi OTBEPCTHUS C
KOHYCOM  HaxOJIdT Ha  TMEPECEYEHUM  COOTBETCTBYIOIIUX  OKPYKHOCTEH  C
TOPU30HTAIBHBIMUA TPOEKIUAMHU JIMHUWA TIEPECEUCHUsT BCIOMOTATEIbHBIX CEKYIIHNX
IJIOCKOCTEHN C TpaHsAMU OTBEPCTHUSI, HAIPUMEP, TOUKU 2-2' OT IIIOCKOCTHU O, TOUKH 6, 6',
7, 7' ot miockoctH P, Touku 8, 8', 9, 9' OT MIOCKOCTH Y U T..

Halinennple TOYKM TEPEHOCSAT Ha MPOPUIBHYIO MPOCKIUI0 KOHYCA, COCIUHSIOT
COOTBETCTBYIOIIME TOYKHU U OMPEACISIOT BUAMMOCTD NPOCKIINI JTUHUY TIEPECECUCHUS.

Pucynok 3.13 — [lepeceuenue KkoHyca ¢ IpU3MaTHYECKUM OTBEPCTHEM
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