[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

®WO: NoktnoHosa OkcaHa NeHHaabeBHa

[lomkHocTb: npopekTop no yuebHoli pabote L
[ata nognucanus: 13.03.2023 10:45:42 MHHOEPHAVR‘H POCCI/H/I
YHUKanbHbI MPOrpaMMHbIA KIKOY:
0b817ca911e6668ahb13a5d426d39e5f1c11eabbf73e943df4a4851fda56d089

Denepaibioe FocyAapeTBetoe-H10PKeTHOE 00pa30BaTEIbHOE
YUPEKJICHUE BBICIIETO MPO(ECCHOHATLHOIO0 00pa30BaHUs

«IOro-3amagHeiii TOCY1APCTBEHHBIM YHUBEPCUTET
(FO31'Y)

Kadenpa apxutekTypsbl, TpaJoCTPOUTENLCTBA U TpadUKu

YTBEPX]
[TpopexTc

110 yuebuok pabore

", JJokTHOHOBA

20157

-----

TOUYKA, IPAMAA, HIIOCKOCTD.
B3AMMHOE ITOJIO’KEHHUE

Meronnueckne yka3aHus K BBIIIOJHEHUIO 3mopa Ne 1
(U1 CTYyIEHTOB TEXHUYECKUX HAIPaBIICHUH
TIOJITOTOBKH U CTICIIHATILHOCTEH)

Kypck 2015



V]IK 621.
Cocrasutenu: JK.C.Kanuuuna, C.1.MBanoBa, FO.A.IlonoB

Peniensent
KanguaaTt TeXHM4ECKUX HayK, JOLIEHT Kadeapbl
«APXUTEKTYpPBI, IPATOCTPOUTENHCTBA U TPaQUKI
10.B. Ckpunkuna

Touka. IIpsamas. [lnockocTs. B3anMHoOe M0J105KEHHE: METO/IN-
YEeCKHE YKa3aHMs K BBITOTHEHHUIO 3miopa Ne 1 (111 CTyZIeHTOB TeXHUYe-
CKHMX HaIlpPaBJICHHH ITOATOTOBKHU U crnermaiabHoctei)/ KOro-3arm. roc. yH-
T; cocT.: JK.C.Kanununa, C.1.1BanoBa, IO A Ilonos; Kypck, 2015. 40
c.: mi. 38, Tabmn.1, mpunox.. bubnmorp.:c.41.

Hacrosmue MeToauyeckue yka3aHus HAlTMCAHBI C 1IETBI0 0Ka3aTh
MIOMOIIIb CTYJICHTAaM B OpraHU3aIlui CaMOCTOSTEIHFHON PabOThI IIPH BBI-
MOJIHCHUH JOMAIITHETO 3a1aHus 110 3mopy Nel.

Hpez:Ha3Haquo Al CTYACHTOB TCXHUYCCKUX HaHpaBHeHHﬁ Ioa-
T'OTOBKH H CHGHHaﬂBHOCTeﬁ.

TekcT meyaraeTca B aBTOPCKOU PENAKIIHU.

[loanucaHo B neyathb . ®opmar 60x84 1/16
VY. neu. 1. Yu.-u3n. . Tupax 7K3. 3aka3. becnnaTHo
IOro-3anagueiii rocy1apCTBEHHBIN YHUBEPCUTET
305040 Kypck, ya. 50-net Okts6ps, 94



OI'JIABJIEHHUE

BBenenue
1 Conepxkanue smropa Nel

2 O01Iue METOIMYECKHUE YKa3aHus MO BBIMIOJIHEHUIO 3ITI0pa

2.1 OpToronanpHbI€ MPOECKIUHA TOYKU
2.2 TlocTpoeHre CUMMETPUYHBIX TOUEK
2.3 OpTOoroHajabHbI€ MPOEKIUH NPSIMON

2.4 OnpeneneHne HaTypajJbHOW BEIUYMHBI OTPE3Ka
npsIMOM OOILIETO MOJIOKEHUS U YTJIOB HAKJIOHA €T0 K

IJIOCKOCTSAM ITPOEKLINM

2.5 3amaHue IOCKOCTH HA yepTexke. Touka u npsmast

B IJTOCKOCTH. [ JIaBHBIE JIMHUU TJIOCKOCTH
2.6 llepecedyenure mioCKoCTEN

2.7 Touka nepecedeHus OpsiMON C TIIIOCKOCTBIO —

OCHOBHaAas IIO3UMIIMOHHAsA 3aa4a

2.8 IlocTpoeHue IMHUHU MIEPECEUEHUS JIBYX INTIOCKOCTEM,

orpaHn4yeHHBIX Tpeyroapaukamu (ABC) u (DEF)
2.9 TlapamienbHOCTh TIIOCKOCTEM

2.10 [lepneHaUKYIAPHOCT MPSMOU U TIIOCKOCTH.

[lepneHIUKYISAPHOCTD IIOCKOCTEM.

2.11 Meroauueckue ykazaHus K 3aja4am S 1 6

bubnuorpaduyeckuii cnucox

N~ N o

13

15

16
22

25

28
29

29
31
40



BBEAEHUE

Hacrosmue metonnyueckue ykasaHds pa3padOTaHbl B COOTBETCT-
BUM C paboyeil mporpaMMoi o kypcam «HaueprarenbHas reoMeTpush)
u «nxenepHas rpaduxa.

HaueprartenbHas reoMeTpust sBJISIETCA TEOPETUYECKOU OCHOBOM IO-
cTpoeHusi yeptexkeil. OCHOBHAas 3ajjadya HAavyepTaTEIbHONM TIE€OMETPHUU
CBOJUTCS K Pa3BUTHIO MPOCTPAHCTBEHHOrO MPEACTAaBICHUA W BOOOpa-
KEHUSA, K HM3YYEHHUIO CIIOCOOOB KOHCTPYHMPOBAaHHS Pa3JIMYHBIX MPO-
CTPAHCTBEHHBIX OOBEKTOB U CITIOCOOOB BBIMOJHEHUS KX YEPTEXKEM.

[To Mepe n3yueHus Kypca CTYACHThI BBINOIHAIOT 4 TOMaIlIHUX 3a-
JaHW4 110 HaYepTaTeNbHON reoMeTpuu (4 3miopa).

OMIopbI BBHITOJHSIOTCS Ha JIMCTaX YepTexHOM Oymaru gopmarta A3
(297x420 mm) B coorBercTBUU ¢ TpeboBanusiMu 'OCT ECK/ u gomx-
HbI OTJIMYATHCS BBIPA3UTEIBLHOCTHIO U OMPSATHOCTHIO Tpauueckoro pe-
[IEHUS TOCTABJICHHBIX 3a]1a4.

BuayTtpu kaxknoro hopmarta BeIYEpUMUBAETCS paMKa, PACCTOSIHUE OT
KOTOpPOM 110 TpaHull popmaTta (BHEUIHEH paMKH) CBEpXY, CIIpaBa U CHU3Y
JOJIKHO OBITH paBHO SMM, a cieBa 20mm (I'OCT 2.301-68 «Dopmatsi»).

B npaBoMm HM)KHEM YTy HaJ0 OCTaBUTh CBOOOJHOE MECTO pa3Me-
poM 15x185MM, odepTUB ero MPSMbIMH JIMHHIMH (puc.l).
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185 !

420
Puc. 1




B sToM MecTe Ha 31I0pe nmoMeraeTcss OCHOBHAs HAIIKUCh (pHC. 2).

17 235 510 _ 50 _
| ol lodnfan Touka. [lpsmas. 31,0113 (nucm 1)
N\ ﬂpopﬁ. ‘KG/IUHUHCI [nockocmb 03ry AP41

- 185

OI1.01.13 - 01 — Homep smropa
13 — BapuaHT cTyaeHTa

Puc. 2

Bce naonucu, a maxsce dOykeennvle u yughposvie 0003navenus
BbINOJHAIOMCA CMAHOapmHbIm wipugmom 6 coomeemcmeuu ¢ 'OCT
2.304-81 «Illpugpmur uepmércrvien.

UepTtuth ciemyer xopoino 3aTodeHHbIM KapangamioMm T (H) wmum
T™ (HB, F) B 3aBucuMOCTH OT KadecTBa Oymaru (Ha OoJiee IUIOTHOMU
Oymare cieayeT 4epTuTh Oojiee TBEPABIM KapaHjaiioMm). Bce nuHuu,
HE3aBUCUMO OT UX Ha3Ha4YeHUs (JIMHUU KOHTYpa, TOCTPOCHUM, HCKOMBIE
U T.J.), CHa4yaja JOJKHBI ObITh TOHKMMHU. VX cleayeT mpoBOIUTH C
OUYCHb JIETKMM HA)XMMOM KapaHjaiua Ha Oymary. TosiuHa JuHUU 00-
BoAku = 1mm, ToHkuX JuHUM ~ 0,3MM (I"OCT 2.303-68 «JIuHuu uepre-
xKay).

Iniopsl 6vINOIHAIOMCA 8 KapaHoauie, npU peuwieHuu 3a0ay pe-
KOMEHOyemca ucnoivb3oeams ygemuole Kapanoawiu. Pesynomam 00-
800UMCA KPACHBIM UGCHIOM.

Pemenue mr000i 3a1aun TOKHO BBITIOIHATHCS B CTPOTO OMpee-
JEHHOU MOCIIEI0BATENBHOCTH

1. OcMmbICIEHME UCXOHBIX JAHHBIX U pe3yJibTaTa, KOTOPBIM HEOO-
XOJIMMO TIOJIYYUTh B XOJI€ PEIICHUS 3a4aUu.

2. CocTtaBieHue aiaroputMma (TjiaHa) pelIeHus] MOCTaBICHHOM 3a-
nayu. Tak Kak 3a7a4dl HauepTaTEIbHON reOMETPUU ITPOCTPAHCTBEHHBIE,
HO BBINOJIHSIEMBIE HA 3IIOPE, T.€. HA TNIOCKOCTH, aITOPUTM PELICHUS 3a-
Ja4v JOJDKEH COCTOSATh M3 JIBYX YACTEW: MepBasg — PEIICHUE 3a7ady B
MPOCTPAHCTBE U BTOpas — OCYIIECTBIICHUE IJIAHA PEIICHUS 3TOW 3a7a4u
Ha smtope. O6e ITH YacTH B3aMMOCBSI3aHBI.

3. BrimosnHeHue 3a7auv B COOTBETCTBUHU C COCTABJICHHBIM ajro-
PUTMOM.

Bapuanm 3a0anua coomeemcmaeyem nopaokoeomy Homepy cmy-
O0eHma 6 ZPynnoeom JcypHaine.



1 Conepxanne smopa Nel

Jlansl koopauHatel Touek A, B, C, D, E, F. KoopauaaTel TOUek
CTYJIEHT BbIOMpaeT u3 Tabnuipl 1 Mo cCBOEMY MOPSIKOBOMY HOMEPY B
KypHaJIE TPYIIIIHIL.

3anaum 1, 2 u 3 BeimonHstoTcsa Ha Gopmare 43. [lpumep BbITIOIN-
HEHUs NPUBEACH Ha pUCYHKE 37.

3anava 1

- Tloctpouts TOUKy T, CUMMETPUUHYIO TOYKE A OTHOCHUTEIHHO
MJIOCKOCTH MPOEKIUMN 71(/1J1s1 HEUETHBIX BAPUAHTOR) WJIU Tro(J1J1s1 YETHBIX
BApUAHTOB).

- 3anucatbh KOOPJIMHATHI TOUKU | 1 ONPENENIUTD €€ MOJI0KEHHUE.

- [TocTponTs IpoekIMy PsAMON, 3aJaHHON 1ByMs Toukamu 4 u C.

- Onpenenuth cieapl npsimoit AC, mokas3aTh €€ BUIUMOCTb.

- [lokasarsb, yepe3 Kakue 4eTBEPTH MPOXOIUT MpsAMasl.

3amaya 2

- OnpenenuTh HaTypalbHYyIO BelnunuHy oTpe3ka AC.

- [Toka3zate yribl HakiIoHa oTpe3ka npssmort AC m; u 7).
- OTnoxuts Ha npamoit AC orpe3ok CK mimnHOMN 30 MM.

3agaua 3

- IToctpouTts ipoekuuu Tpeyroiabuuka ABC.

- [IpoBectu ropuzoHTa b U ppoHTANb B TI0CKOCTH AABC.

- OnpenenuTs yroia HakJIoHA IOCKOCTH A4ABC K MIIOCKOCTH MPO-
eKLMH 71 (1711 HEYETHBIX BApUAHTOB) WU T, (IU1s1 YETHBIX BAPUAHTOB).

3anauya 4 — BeinonHsiercs Ha Gopmare 43. [IpumMep BHITIOTHEHUS
NpBEJEH Ha pUCYHKE 38.

- TlocTpouTh JUHUIO TIEpPECEUCHUS ABYX IUIOCKUX (PUTYp, 3a]aH-
Hbix AABC u ADEF.

- OnpenenuTb BUAUMOCTD.

- 3anucath AJITOPUTM PEILICHUS 3a]1a4H.

3apaum 5 u 6 BeMoHSIOTCA Ha popmarte A3.

[IprmMep BHINOIHEHUS NPUBEICH HA pUCYHKE 39.

3agaua 5

- OnpenenuTs paccTosiHue oT Touku D 1o mimockoctn AABC.

3agaua 6

- [locTpouTh MIOCKOCTH, MapauieabHyt0 AABC 1 OTCTOSIIIYIO OT
He€ Ha paccTosTHUN 40MM.

Bce 3a0auu evinonnawmca ¢ macuimaoe M 1:1 (namypanvnan
eéenuyuUHa).



2 Oﬁmne MECTOANYECCKHUE YKA3AHUHA 110 BBIITOJIHCHHUIO 31TI0Pa

Jns pemieHust 3aaad dmopa HEOOXOAUMO H3YUUTh CIEAYHOIIUN
MaTepuan

2.1 OproronajbHble NPOCKUNH TOYKH

TeopeTnuecKyro OCHOBY HAauepTaTEIbHOW I'€OMETPUU COCTABIISAET
METOJ] MPOEKIMIA, MO3BOJISIONIMNA MOJYYUTh U300paKEHUE TPEXMEPHBIX
00BEKTOB Ha JBYMEPHYIO MJIOCKOCTb.

UepTex N0MKEH OBITh OOPATUMBIM. JTO 3HAYMT, UTO KaXKAas TOY-
Ka, 3aJaHHasl Ha W300pa)KCHWH, JIOJDKHA OMNPENeNATh €IUMHCTBEHHYIO
TOYKY H300pakaeMoro opuruHaia. Cuenarb 4epTex 00paTUMbIM MOXKET
HaJiMuue ABYX (WIM TpeX) MPOEKIMi reomeTpuueckon ¢purypsl. s mo-
CTPOCHHUSI YEPTEkKA MPUMEHSIETCSI METOJ] OPTOTOHAIIBHOIO MPOCIUPOBA-
HUS Ha 7B (WJIX TPU) B3aUMHO-TIEPIICHAUKYJISIPHBIEC TNIOCKOCTH MPOEK-
Ui, KOTOpBIE BIEPBBbIE MPEIIOKUI (PpaHIly3ckui ydeHbll ["acmap
Mownx (1746-1818rr).

IIycTh naHbl B IPOCTpAHCTBE TOUYKA A W JBe (MW TPpU) B3aUMHO-
NepPHEHIUKYISPHBIE TNIOCKOCTH NPOEKIUH 7 Ty 73 (puc. 3 u puc. 9). 13
TOYKH A OMyCKaeM MEPHEHAUKYJSAPbl HA MIOCKOCTH NPOeKuuil. Touku
NEPECEUCHUS MEPIEHINUKYIISIPOB € TIIOCKOCTSIMUA POECKINI HA3BIBAKOTCS
OPTOTOHAILHBIMU MTPOCKIUSIMH TOUYKH A (Al, A, A3).

JIBe IUTOCKOCTH MNPOEKUHN JENSAT MPOCTPAHCTBO Ha 4 YETBEPTH,
TPHU IUIOCKOCTU MPOEKUUNA AENAT MPOCTPAHCTBO HA 8 YACTEH, HA3bIBAE-
MBIX OKTaHTaMH.

s nmostyyeHus smropa MoHXka rOpU30HTAIBHYIO IIIOCKOCTh IMPOEKIUN
71 COBMENIAIOT C (DPOHTATBHOM IJIOCKOCTHIO MPOEKIUM 7T, MyTEM €€ Io-
BOpOTa HA 90° BOKpYT ocu Ox B HampaBJIeHUH, YKA3aHHOM CTPEJIKOM.

[lociie moBopoTa mepefHsii MoJia TOPU3OHTAIBHOW IUIOCKOCTH
MPOEKIIUN 71 3aMET MOJIOKEHUE COBIAIAIOIIEE C HUXKHEH 1osIoN (PpoH-
TAJIBHOW TUIOCKOCTH MPOCKIMK Ty, a 3aJIHSS T0JIa 7T; COBIAAET C BEPX-
HEW MOJION 7. BMecTe C MONYIUIOCKOCTSMM 7Tp U M; HEPEMECTATCA U
MPUHAJIEKAIINE UM TOPU3OHTAIIbHBIE NPOoeKMU To4YeK. [Ipu 3ToM ro-
pU3OHTaNIbHAS U (POHTAIbHAS MPOEKIIUU OJHON U TOM K€ TOYKH OKa-
KYTCSl HA OJTHOU MPAMOM (JIMHUU CBSI3U), TIepNeHIUKYsspHor ocu Ox.

Komnnexkcrnvim uepmesrcom unu Iniopom Ha3vléaemcs 4epmedic,
COCMAGICHHBLIL U3 08YX WU MPEX CEAZAHHBIX MeHcdy co0oll opmozo-
HAIbHBIX NPOEKYUI 260MEMPUUECKOUL Puzypol.

Ha puc. 3 nokazaHbl NOCI€I0BATEBHBIC ATAMBI ITOJYYCHUS IIPO-
€KUM TOYKU A Ha IB€ MJIOCKOCTH MPOECKIIHUH.
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0x, 0y, 0Z — ocu mpoexmwmit

A1 — ropu3oHTaNIbHAS TPOEKIUS TOUKH A,
Ay — bponTanbHAsS IPOEKIMS TOUKH A

Puc. 3

A — TUTOCKOCTH MPOEKIUM, YETBEPTHU NPOCTPAHCTBA;
0, 6 — HTaIbI MOCTPOCHUSI TPOCKINN TOUYKU A Ha JIBE INIOCKOCTHU MPOEKIINI;

2 — 4epTEX TOUKU A;

0 — KOMIIIEKCHBIN Y4ePTEX TOUKH A



Ha puc. 4 moka3aHsbl 31Ol TOYEK, PACTIOTI0KEHHBIX B PA3HBIX YET-
BEPTSX MPOCTPAHCTBA.

o 52 o] EZ
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y=0 z=0 z=0, y=0

C npuHamyiexut ouccektopHou miuockoctu Il werseptu
Puc. 4

Ha puc. 5 moka3zaHbl oJy4eHUE TPOEKIIMN TOYKHU HA TPU MIIOCKO-
ctu nipoekuuid. [IpuBenena miockocTHas Mojenb (3mop MoHxka), B KO-
TOPYIO MPeoOpa3zyeTcsi MPOCTPAHCTBEHHBIM MAKET MTPU COBMELIEHUU
IJIOCKOCTEN 71 M T3 C TNIOCKOCTBIO . Ha mpocTpaHCTBEHHOM MakeTe
CTPENKH YKa3bIBAIOT HAIIPABIICHUE BPAILICHUS TNIOCKOCTEN 7T, U 73, TIOKa-
3aHbI OTPHULIATEIbHBIE HANIPABJIEHUS OCEH X, Y, Z. 31ECh )K€ PUMCKUMU
nudpamMu OTMEUEHBI BOCEMb OKTAHTOB, HA KOTOPHIE€ TPHU MJIOCKOCTH
MIPOEKLNN 71, Ty, 3 AEIAT EBKIUI0BO IIPOCTPAHCTBO.

Ha puc. 5 moka3zaHo, 4TO IOJ0KEHUE TOYKU B IIPOCTPAHCTBE OIIpe-
NEJSETCS €€ KOOPAUHATAMMU X, Y, Z, KaXKIasd U3 KOTOPBIX YKa3bIBAET pac-
CTOSIHHE OT TOYKH JI0 COOTBETCTBYIOIIEH TNIOCKOCTH Mpoekimii. Ha uep-
TEXKE TOUKA 3aJIAETCA €€ MPOCKUUSIMH, ONPEAEISIEMbIMU IByMSI COOTBET-
CTBYIOIIMMHU KOOPAUHATAMH.

IIpaBus10 mocTpoeHust NPOPUILHON NPOEKUMH TOYKH IO ABYM
3aIaHHbIM.

W3 ¢ppoHTaNBbHOM NMPOEKIIMU TOYKH MPOBOJIUM MPSAMYIO, IEPTICH-
TUKYJIAPHYIO OcHu Z. OTKIabIBa€M Ha 3TOM MPSIMOU OT OCH Z OTPE30K,
PAaBHBIN MO BEJIMYNHE KOOPAMHATE Y TOUKU BIIPABO — IIPHU MOJIOKUTEIb-
HOM 3HAYE€HUH Y, BIEBO — IIPU OTPULATEIIBHOM 3HAYEHUH Y.
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a — MOCTPOEHUE MPOECKIHIN TOUKH A Ha TPU MIIOCKOCTH MPOEKIU;
0, 6 — KOMIUIEKCHBIC YEPTEKU TOUKH A ;
2 — IIOJIOKEHUE TOYKH B IPOCTPAHCTBE U OIPENEIICHUE €€ IPOCKLIMI
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Ha puc. 6 moka3zaHbl 31Ol TOYEK B PA3HBIX OKTAHTAX MPOCTPaH-

CTBaA.
T {1 v Vv V! vit Vi
A o E. “g
“o ‘o
B fo
B i
X0 (— g
2 (=y,) Yil-x5)
Ds Lo
As o F.o
1 D, 1 L,
(_‘20 KZ(}
Y1 (-2>7)
Puc. 6

2.2. IlocTpoeHne CMMMETPHUYHBIX TOYEK

Toukn, CHMMETPUYHBIE OTHOCHUTEIIBHO 3aJIaHHOM TJIOCKOCTH, pac-
MOJIOKEHBI Ha 00ILIEM MEPIEHAUKYJIIPE K TUIOCKOCTH, MO Pa3Hble CTOPO-
HBI OT TUIOCKOCTH U Ha OJTHOM PACCTOSIHUM OT TOYKH MEPECECUEHHUS TIEP-
NEHIUKYJISIPa C TIOCKOCTBIO.

Ha pucynke 7/ moka3aHO NMOCTPOECHHE TOYKU B, CUMMETPUYHOU
TOYKE A OTHOCUTEIBHO MIIOCKOCTHU T2, U TOUKU C, CHAMMETPUYHON TOYKE
A OTHOCHUTEIBHO 7.

W3 pucyHka 7 BUJIHO, YTO TOUYKU A U B, CHMMETPUYHbIE OTHOCUTEIb-
HO IIJIOCKOCTH 7T, PACHOJIOKEHBI HA OJHOM IEPIEHIUKYISPE K TIOCKO-
ctu T, (4B), mosToMy (QpOHTAIBHBIC MPOCKIIMA TOYEK COBIAJAIOT
Ay=B,, a TaKk KaK pacCTOSIHUE OT TOUYKU A M TOYKH B 10 MIOCKOCTH Ty
OJIMHAKOBO, TO KOOPJAUHATHI Y TOUEK A U B OynyT paBHBI 10 BETUYHUHE,
HO Pa3HbIMHU 110 3HAKY.

Touka A pacnonoxeHna B | uerBeptH, Touka B OyJeT pacroiaratbcs
BO |l yeTBepTH.

Toukamu, cummempuyHbIMU OMHOCUMETIbHO NJI0CKOCHIU, HA3bl-
6a1I0MCA MOYKU, PACHOJIONHCEHHbIE HA O0OHOM NEPREHOUKYIApe K
NJ10CKOCMU, RO PA3HbIE CHOPOHbBL 0Nl NIAOCKOCMU, HO HA 0OUHAKOBOM
paccmoaHuu om niaoCKoOCmu.



12

*2p3
M, i
. s
) BN,
i __zfgiz;; 45
AN
+X. ” \\’ B”\ ‘ \\ a
2N Ax| Ay
v 7['1 | IA*]E[—; |
//CZCK 1 +‘y73
C s 3
23
Puc. 7
Ha pucynke 8, a moka3zaHo MOCTPOCHUE CUMMETPHUYHBIX TOUeK A U B
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Buano, aro Touka C, cuMMeTpu4yHas TOYKe A OTHOCHTEIBHO 71 Oy-
neT pacnoioxkeHa B IV yeTBepTH, y 3THX TOYEK COBIIQJAalOT TOPU30H-
TaJbHBIC TIPOCKIINU B KOOpAWHATA Z OyACeT paBHA MO BEJIWYHUHE, HO MPO-

THUBOIIOJI0HA MO0 3HaKY (puc. 7 u 8).
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Taxum 00pa3zom, y TOUCK, CUMMEMPUUHBIX OMHOCUMEIbHO NIO0CKO-
cmu 7, Ha JMIOPE COBMAJAI0T (POHTAIBHBIE MPOCKIMH, a TOPU30H-
TaJbHBIC PACITOJIOKCHBI IT0 Pa3HbIC CTOPOHBI OT OCH X1, HO HA OJIMHAKO-
BOM pacctosiauu (puc. 8, a).

Ecnu mouku cummempuyuHsl OMHOCUMEIbHO 71, TO Ha DITIOPE COB-
najaloT UX TOPHU3OHTAIBHBIC MPOCKINHU, a ()POHTATILHBIC PACIIOIararT-
Cs TIO pa3HbIC CTOPOHBI OT OCH X172, HO HAa OJIMHAKOBOM PacCTOSHUHU (PHLC.

8, 6).

2.3 OpTorosajbHble MPOCKUMH NPAMOM

[Ipsamast TMHUS OTHO3HAYHO OMPEAEISIETCA HETOXKIECTBEHHBIMU JBY-
MsI TOUKamu. Eciii B IPOCTPAHCTBE MOYKA BPUHAOIEHCUM NPAMOIL, TO
npOoeKyuU MmouUKu NPUHAOIEHCAN 0OHOUMEHHBIM_NPOEKUUAM NPAMOU
(puc. 9).

Takum o0pa3om, AJig TOro, 4TOObl MOCTPOUTH MPOEKIUU MPSIMOM Ha
BIIOPE, NOCTATOYHO IOCTPOUTH MPOEKUUU ABYX €€ TOYEK U COCAUHUTH
00HOUMEHHble TIPOCKIUU dTUX TOYEK.

Ha pucyHke 9 mokazaHo moCTpoeHHE MPOEKIUK NPSMOKM M, Ipoxo-
JAIIeH yepe3 TOuku A u B.

m2z
B>

12

B,

Puc. 9

JI1st mocTpoeHus NPOESKLIUM NpsiMON AB CTpOUM TrOpU30HTAIbHBIE U
dbpoHTaNbHBIE TPOEKINHU ToueK A 1 B. @poHTaIbHAS MPOESKIIUS TIPSIMO
M, IpoXoAUT Yepe3 GPOHTAIBHBIC MPOSKIIMKU TOUEK A, U By, TOPU30H-
TaJlbHAsg IPOEKIMA POBEJICHA YEPE3 TOPUZOHTAIBHBIE NP OEKIUHA TOUYEK
Al uBb 1

[IpsiMast M ABIAECTCA BPAMOU 00ULec0 NOJ10IHCEHUA, TAK KaK OHA Ha-
KJIOHEHA KO BCEM IUIOCKOCTSIM MPOEKIIUH.
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Cneowvt npamoit — 3mo moyku nepeceueHuss NPAMOI ¢ NAOCKOCH -
Mu npoekyuu. Toyka nepeceyeHus MPsIMON C TOPU3OHTATIbHOW IJIOCKO-
CTBIO 77 HA3BIBACTCS 20PU3OHMAIbHBIM C/1e00M W 0003HayaeTcs: Oyk-
Boit M (M, M5). @poumanvuvim cniedoom N (N1, No) Ha3pIBaeTcs TOUKa
nepecevyeHus NpsMon ¢ (PPOHTATBLHOMN TIIOCKOCTBIO MPOEKIUH TTy.

Ha pucynke 10 moka3zaHo MOCTPOEHHE CIIECIOB MPSIMOM M, 3aJaHHOU
OTPE3KOM AB.

M - TOPU30HTAIIbHBIN CIIEN,
N — ¢ppoHTanbHbI crex

X1z
M=M2
/ 4
M=(ABINT, M(M:,M))
N=(AB} N1, N(N2 Ni)
Puc. 10
Ha pucynke 11 mokaxem mocTpoeHHe CJIe/IOB 3TOU MPsIMOM Ha dITIOpE.
/

NEN2

MEM1 A}‘
v / i

Puc. 11
N3 pucynka 10 BUIHO, YTO 711 nOCMpPOEHUA 20PUZOHMAILHO20
cieda TPSAMOM M HYXHO TPOJIOJDKUTH (POHTATBHYIO MPOCKIIUIO TIPsi-
Mol (M,) 1o mepecedeHus ¢ OChio X1p (M), IPOBECTH BEPTUKAIBHYIO
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JIMHUIO CBSI3U JI0 IIEPECEUECHUsI C TOPU3OHTAIBHOW MPOEKIUEN NPAMOM
(my). DTo 1 OyaeT ropu3oHTANIBHBIN ciaen npsamoi — M(M=M).

YT0OBI NOCTPOUTH hpoHmMaIbHbLIL C1ed NPAMOIL, TTPOIOTKUM TO-
PU3OHTAJIBHYIO TPOCKLUUIO MPAMOW J0 MEPECEUECHHS] C OChI0 X1z —
(N1),mpoBeném IWHMIO CBSI3M U, B MEPECCUCHUN C (PPOHTATHLHON MPOESK-
el mpsMoit, moryduM ¢hpoHTanbHbIN cire mpssMoit — N(N=N).

YT0OBI MpOaHAIM3UPOBaTh, Y€PE3 KAKUE YETBEPTH MPOCTPAHCTBA
npouaéT npsimMas M, pazduBaem e€ Ha Tpu yacTu. OTpe30ok AB pacnono-
*eH B | yeTBepTH, MpU MNPOJOILKEHUHM MPSIMOM BJIEBO OHA MEPECEUYET
IJIOCKOCTh 7t; B Touke M u yiuner B IV uerBepth, pu NpOJOIKEHUH
npsIMOM BIPaBO OHA MEPECEUET MIIOCKOCTh T B Touke N u yxoaut Bo |
yeTBepTh. Takum oOpazoM, mpsimasg M npoxoaut uepes IV — | — Il yer-
BEPTHU MPOCTPAHCTBA.

2.4. OnpenesneHne HATYPAJbHOW BeJUYHUHBI OTPe3Ka MPAMOM
0011€ero MoJIOKEeH!s H YIJIOB HAKJIOHA €0 K MJIOCKOCTAM MpPoeKIIUii

Ha pucynke 12 BuaHO, 4TO HaTypajdbHas BEIWYMHA OTpe3ka AB
ABJISIETCS THIIOTEHY30H MPSIMOYTrOJIbHOIO TpeyroibHuka ABB'1. B aTom
TpPEyroNbHUKE OJMH KaTeT A'1B; mapaieneH IJIOCKOCTH Ty U PaBEH I10
BEJIMYMHE JJIMHE TOPU3OHTAIBHOM MPOEKLIHMHU OTpe3ka AB, a BenmnunHa
IPYroro Karera paBHa pa3HOCTH PACCTOSIHUM TOYEK B U A 10 MIOCKOCTH
MIPOCKIUHU T

(|BB|1| =Zg—2Zpa=AZ )

z

B
I
P
0
X : X
z
As
T4
Y
Puc. 12

VYron HakJIOHA TPSAMOU AB K MIIOCKOCTH MPOEKIUN T3 ONPEAeIIsIeT-
CA KAaK YroJI MKy HNPSIMOU U €€ MPOEKIHUEN Ha 3Ty INIOCKOCTh. YTOII 0°
paBeH yriy BAB';.
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['unoreny3a npsIMOYIOJIBHOTO TPEYTrOJIbHUKA ONPENEHUT UIMHY
OTpe3Ka MPSIMOU. YTOJ MEXAY TUIIOTEHY30M U TOPU3OHTAIIBHOU MPOECK-
quel npsMor OyZeT ABISATHCA YIVIOM HAKJIOHA HPSIMOM K 7.

Ha pucynke 13 nmokazaHo penieHue 3ajlaqu 1o OnpeaeaecHuIo JJu-
HbI OTpe3Ka AB W YIJIoOB €ro HaKkJIOHa K IUIOCKOCTAM IPOEKUUU T U T
(aHATIOTUYHO).

4 |AB] B:
0 _ A g
= (4B) " m, # s
o’ =(U4B) " my By
Az
X
174 BL
Ay bz
[AB]
A B
Puc. 13

BreiBO#: 01151 onpedenenus namypanvbHol 6enuduHbl Ompe3Ka npsi-
Mot AB nocmpoum npamoyeonvhblil mpeyeorbHUK, 0OHUM U3 KAmMemos
KOmMopo2o 6yoem 20pu30HmMalbHas (Uiu GpoHmaibHas) npoexyus om-
peska AB, a Opyeum —ompes3ox, paeuviii no GeluduHe aneedpauieckol
pasnocmu koopournam — AZ (unu AY) konyoe ompesxa.
l'unomenysa makozo mpeyeoibHUKa onpeoeium OAUHYy OmpesKd, a
Y20 MedHcOy 2UROMEHY30U U NpoeKyuel — Y20l HAKIOHA K 7Ty (UIU Ty).

2.5 3ajaHue MJIOCKOCTH Ha yepTexke. Touka U nmpsiMasi B IJIOCKO-
ctu. '1aBHBIE TMHUH IIJIOCKOCTH

ITnockocmv nHa uepmedsice morcem Obims 3a0aHa.

- TpEMS TOUYKAMHU, HE JISKAIMMU HA OJTHOW IIPSMOU;

- IPSIMOM ¥ TOYKOU BHE MIPSAMOM;

- IByMSI MTApAJUIETbHBIMU MTPSIMbIMU;

- IBYMs NIEPECEKAIOIIUMHUCS MPSIMBIMU;

- IUTOCKOU (PUTYpOIi;

- cJeAaMU TJIOCKOCTH (CIeAbl TIIOCKOCTH — 3TO MpsIMbIE Mepeceye-
HUS JAHHOM IIJIOCKOCTH € MJIOCKOCTSIMU ITPOEKITUMN ).
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[TnockocTH, He HapajielbHbIC M HE TEPICHANKYIIPHBIC K KaKOM-
HUOYIb TJIOCKOCTH TPOCKIIVHA, HA3bI8AIOM NIOCKOCHAMU 00Wie20 no-
nodxcenusn (puc.14).

b2

o]

(#¥)

Puc. 14

InockocTh TEPHNEHAUKYIISIPHAS K OJHOW W3 IUIOCKOCTEW MPOEK-
W1, HA3BIBAETCS HPOEUUpPyrouieil.

Ilpoeyupyrowas niockocmos npoeuyupyemcsa 6 NpAMyl Ha my
NJ10CKOCMb NPOEKyUll, OMHOCUMENIbHO KOMOPOU OHA NepPneHOuKy-
JIAPHA.

[1;mockoCTh, EPIEHAUKYISIPHAA TOPU3OHTAIIBHOM TIIOCKOCTH MPO-
EKI1Ii, HA3bIBAETCS TOPU30HTAIIBHO-TIPOCHUPYIOLLIEH.

[110cKOCTh, MEpNEHANKYIISIPHAS (PPOHTATBHONW TJIOCKOCTH MPOEK-
Ui, Ha3bIBaeTCs (PPOHTATHLHO-TIPOCHUPYIOIIECH.

Ha pucynke 15 nokazaHbl rOpU30HTANIBHO-TIPOCHUPYIOIIUE [LIOC-
KkocTH o L7y u B(al|b) L7 .

/ﬁz ay
7 R R
Az b
f A b
B e Zq o 2
.
. IS . Sl X3
e X
A;r ; 12
&
& A1 2 SNGS
7 7
Q’J_ﬂ_:g

Ballb)Lmy S1
Puc. 15
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Ilpoeyupyrowiue narockocmu oonaoarom cooupamenbHbIM CE0UCHI-
60M - COOMPAIOT HA CBOUM COOTBETCTBYIOLIUI CJIE] BCE, YTO UM IPUHAI-
JEXKUT.

[111oCcKOCTh, MapaJJIEIbHYI0 KaKo — MO0 MIOCKOCTH MPOEKIIMU, Ha-
3BIBAIOT MJI0CKOCHIbIO YPOGHAL.

Ha pucynke 16 nokazan npumep GpOHTAIBHON INIOCKOCTHA YPOBHS —
(XHTEQ.

7T2 g
5 2
b
A, £,
X12 X12
&
al =01
Ay B1
Puc. 16

I'eomempuueckue uzypwt, npunaonexcawgue ni0CKOCmu ypoeHs,
0yoym npoeuuposamuvcsa 6 HAMYpPAabHYI0 6eIUUUHY HA Ny H10CKOCHb
npoeKyuil, KOmopoi napaiieibHa OAHHAsA Nj10CKOCHb.

Touka npunadnexcum naocKkocmu, €CIv OHA PacloJIOKEHA Ha Ipsi-
MOU 3TOU IIJIOCKOCTH.

Ilpamaa nunua npunaonexdcum naA0CKOCMU, €CIU OHA TPOXOIUT
gyepes JBE TOYKU 3TOH TIOCKOCTH (puc.17, 6).

Ilpamasa npunaonescum naockocmu, €Civi UMEET C HEKO OJIHY 00-
Iyl TOYKY W TapajuiejibHa Kakou-n0o MpsiMOil, paclojoKEHHOU B
9TOM TUIOCKOCTH (pHc. 17, 0).

[Ipsimble TUHUM, JIEkKAIIAE B TIOCKOCTH M MapalIeibHbBIE OJTHOU W3
IUIOCKOCTEW MPOCKIUN, HA3BIBAIOT JIUHUAMU YPOBHA NIAOCKOCHU UTU
20PU3OHMANIAMU U PPOHMATAMU.

T'opuzonmane naockocmu — 3T0 TpsMasi, MPUHAIJIEKAIASA TIOCKO-
CTH U IapajuiejbHas TOPU30HTAILHOM m1ockocTH npoekuuii (h) — pucy-
HOK 17.

Dponmansv naockocmu — TpsMas, TPUHAIEKAIIAS TUIOCKOCTH U
napajuieiabHas GpoHTaIbHOM m1ockocty npoeknui (f) — pucynok 18.

[Ipu 3aaHny B TIOCKOCTH TOPHU30HTAIM CHavYajia MpoBOIAT € (hpoH-
TAJIbHYIO TPOCKIHIO, PaCIoiaras €€ Ha 4YepTEXE MapajuleIbHO OCHU X
(W1 TepHeHAUKYISIPHO K JMHUU TPOSKIIMOHHOM CBSI3M Ha OE30CHOM



19

yeptexke). [Toctpoenne ropuszonTany B miockoctr o(a Nb) mokasano Ha
pucynke 17.

2

98]

I

21 h

hz 11 x12
b
Puc. 17

CHavayia mpoBejicHa (pOHTANIBHAS TpOoeKIus N,, mapajensHas ocH
X15. T.K. TOpH30HTAJIb TOJDKHA JIeXKaTh B INIOCKOCTH oaNb), To oTMeua-
€M JIBe OOIIMe TOYKH 1H 2 — TOUKU MPECEUCHUS] TOPUZOHTAIN C TIPSIMBbI-
MU a 1 D. T'opusoHTabHAS TPOESKITUS TOPU3OHTAIN MPOBEICHA Yepes
TOpPHU30HTAJIbHBIC MTpoeKIuK Touek 1 u 2 (puc.17, 6). I[loctpoenue GppoH-
Taym TutockocTH oa||b) mokazano Ha pucynke 18.
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f;HXr;, fallaz

fr1l xu

6

Puc. 18

CHauaja HPOBOAMM TOPHU30OHTAJBHYIO Mpoeknuio f;, mapain-
JIE€IBHO OCH X12, OTMEUAEM JBE OOIIKNE TOUKH (PPOHTAIN U IIOC-
kocTd o (1 m 2) u depe3 GpOHTATBLHBIC MPOCKIIUU 3TUX TOYCK
npoBoauM fs.

TI'opuzonmanu, pponmanu u runuu HaubGoILULIEZO HAKIIOHA

HAas3bvleamwom 2J1AGHBIMU JIUHUAMU NIOCKOCMU.
JluHusamu HauboILUIE20 HAKIOHA NIIOCKOCM U HA3bI8AIOM nps-
Mble njiockocmu, nepneHOuKmeprle K JIUHUAM YDOBHAL.
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JIvHUYU, NepHEeHINKYISPHBIE TOPU3OHTAISIM IUIOCKOCTH HA3bIBAIOT
TaKXKe AUHUAMU cKama (110 HAM CKaTbIBAETCS MOJT ICUCTBUEM CHUJIbI
TSHKECTH IIAPUK VI KAIUIsl )KUIKOCTH ) — PUCYHOK 19.

87

hy 17 3

s A
AR 2
T

Puc. 19

C MOMOIIBIO ATUX JIMHUN MOKHO OINPEIEIUTh Yrojl HaKJIOHA MJI0C-
KOCTH K INTOCKOCTH ITPOEKIIUH.

JIns onpeneneHus yria HakjaoHa MIOCKOCTH ABC K TOpU30HTAIIb-
HOM TUIOCKOCTH MPOEKIUN B INIOCKOCTH AABC npoBOAUM rOPU30HTAIIb
h (puc.19). 3areM poBOAUM TOPU3OHTATBHYIO TTPOSKIIUIO JIMHUU CKaTa
NEPIEHAUKYIISIPHO TOPU3OHTAIBHOU MPOCKUUU TOpu3oHTanu: B1K; L
h; (mpsiMoii yron mpoerupyeTcsl B HaTypaJbHYIO BEJMYMHY Ha OCHOBa-
HUW TOTO, YTO OJ{HA U3 CTOPOH MPSIMOTO yria h mapamienbHa IJIOCKO-
CTH 1), 1ajiee CTPOUM ()POHTAILHYIO IPOSKIUIO JTUHUH cKaTa BoKo.

3aTeM oIpeeNsieM HaTypalbHYIO BEJIWYHUHY JIMHUU CKaTa Ha TOPH-
30HTAIBHON TUIOCKOCTH TIPOEKIHMH CIOCOOOM MPSMOYTOJIBHOTO Tpe-
YIOJIbHUKA. YTOJ MEXAY HAaTypajJbHOU BEIMYMHOM JIMHUK cKata BK u
€€ TOPU3OHTAIBHON MpOEKIMed U OyJIeT SBIATHCS UCKOMBIM YIJIOM Ha-
KJIOHA TI0CKOCTH AABC K TOPU30HTaIbHOW IJIOCKOCTH MPOEKIUN T7 -
yroi ¢, ¢ = 2 B1K1Bo; ¢ = AABC & .

s onpenenenust yria HakiioHa miockoctd ADEF x dpoHTanb-
HOM TUIOCKOCTH MPOEKIMH MPOBOJIUM B IUIOCKOCTU JIMHUIO HAMOOJIbIIIE-
ro HakjoHa EK nepreHauKysipHo GppoHTamu miockoct (puc. 20).
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Puc. 20

OmnpezensemM HaTypajdbHYIO BeauuuHy EK, MOCTpOUB MPSIMOYTOJib-
HBII TPEYroJIbHUK Ha (DPOHTATBHOMN MIOCKOCTH MPOEKLMH Tp.YTON Me-
Ky HaTypalibHOU BenmuuuHOU (K>Eq) u ppoHTampHOU ipoekimeit (E,K3)
Oynet uckoMmbIM yriiom HakiaoHa ADEF x m,.

Y= Z E,K,E,, Y= ADEF A ).

2.6. Ilepeceuenne mjaocKocTe

JIBe TJIOCKOCTH MepeceKaroTcs: Mo npsiMor JuHuu. CiaenoBaTeb-
HO, 0/1:1 onpedesleHus JTUHUU nepecedyeHus 08yx njiocKkocmeil, 0ocma-
MOYHO Hailmu 0ge oduue MmoYKuU.

PaccMoTpuM HECKOJIBKO CiTy4aes.

1.00na u3 nnockocmeil 3anumaem npoeyupyrouiee nojaoxHceHue
((I_LTC]_).

Ha pucynke 21 noka3aHO MOCTPOEHUE JIMHUU MEPECEUEHUS TOPHU-
30HTAJILHO-TIPOCIIUPYIONICH TJIOCKOCTH O M TUIOCKOCTH OOIIEro MoJIo-
KEHHUs, 3aJaHHON TpeyroibHUKOM ABC. JIunusa nepeceyenust — npsamas
KL. (KiL;) coBmamaer ¢ o4 Ha OCHOBAaHHU COOHPATEIHLHOI'O CBOWCTBA
MPOCHUPYIOIMINX MIOCKOCTEN.



2. Obe naockocmu 3a0ansl ciedamu - OONUMUA TOUYKAMU SABIISIOT-

Csl TOYKH TIepeceueHus oJHOMMEHHBIX ciienoB (M u N). JIuaus mepece-
yerus - (MN) - (puc. 22).

3 O6e nnockocmu 0ouie2o nonodicenus (00wuil cayuair)
B oOmem ciiyqae Juisi HaxOXKJICHHS TMPSMOU MEPECEUCHUS JBYX
IJIOCKOCTEW OMPEAENAEM ABE TOUKH, IPUHAIICKAIIUE 3TOU IPSAMOM.
Oouuit ancopumm peuieHusn 3a0a4u o OnpeodeneHur) TUHuY
nepecevyenusn 08yxX niaoCcKocme.
Jl71s1 onipenienieHust OAHOM M3 TOUEK MepecedeHuss HEOOX0UMO:
1. BBECTHU BcnomorareibHyr MIOCKOCTh (TIPOCLUPYIOLIYIO WU
YPOBHS);
2. OIIPEHEJIUTD npsiMbie miepecedeHus BCIOMOTraTeIbHOM TIII0CKO-
CTH C KaXJOM U3 3aJaHHBIX;
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3. OTMETUTD nHa mnepecedyeHHH MOJYYEHHBIX MPSAMBIX HCKOMYIO
TOYKY.

Puc. 23

Ha pucynke 24 paccMoTpeH 001Ul ciiydail ocTpoeHusl JIMHUN
nepecevyeHus IByX miockocTeil. I11ockocTh Y 3a1aHa nepecekarnuMu-
cst ipssMbIMH @D, a ® — MBYMS TapauIeIbHBIMU TIPSIMBIMU M| 72. B pe-
3yJbTaTe MEepeceYeHns 3TUX MIIOCKOCTEN nomyyeHa npsimMast KL —

v N o (puc.24).

E2 bE m;} nf
o \79 2/ "7/ 3/ /“’T

Puc. 24

JIna onpedenenus nonosxcenus mouek K u L 66ooum oee écno-
MozamenbHble CeKyuiue nj10CKOCmu o u f§, Komopule, A61A5Ch 20pU-
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30HMAIbHBIMU NJIOCKOCMAMU, NEPEeCeKarom 3a0aHHble NJ10CKOCHU NO
20PU3OHMATIAM.

[Ipu mepeceueHUn MIOCKOCTEN Y M ® TUIOCKOCTBIO 0L TIOJIy4aeM To-
PU3OHTANIN ¢ MpoeKIuAMU 1,25, 1121 u 3,4,, 3:4,. OTU npsiMble, pacto-
JIO’)KCHHBIC B INIOCKOCTH O, B CBOEM TIEPECCUCHUHN OMPEACIISIOT TEPBYIO
Touky (K) TMHUH MepecedeHus TUIOCKOCTEH Y U (.

BBens manee miockocTh [, moydaeM B €€ TIEPECEYCHUU C Y U ©
IpsIMBIE C TIPOCKITUAMH 5,6, , 5161 11 7,8, , 718;.

DOTH TIpsIMBIe, PACIIOIOKEHHBIE B TIJIOCKOCTH 3, B CBOEM Iepeceye-
HUU ONPEAEIIAIOT BTOPYIO TOUKy L, o0uryro aist vy v .

[TonyuuB ropu3oHTaIbHBIE TMpOoeKIuK Touek K; u L;, HaxoauMm Ha
cienax oy u B, npoekiuu K, u L,. [Ipoekunu MCKOMOM JTMHUU Tiepece-
YeHusl onpeaesitorcs nmpoekusamu KoL, u Kil.

Tak Kak ceKkyIue IMIOCKOCTH 0 ¥ 3 TapauieIbHbI, TO JUHUU Tepe-
CEUCHUS MX C IJIOCKOCTSIMHU Y U (0 OyayT TakKe mapajuiesbHbl. [loaTomy
JUTSL TIOCTPOCHUS MPOCKIUK 5:6; U 7:8; MOCTATOYHO B3SITH IO OJIHOM
TOYKE, TaK KaK 5164111121 1 718111314.

2.7. Touka nepecevyeHnsi NPsAMOIi ¢ MJIOCKOCTHIO — OCHOBHAaA
NMO3MLMOHHAS 33/]a4a

Ha pucynke 25 onpenensiercs ToUKa rnepeceyeHus npsamMon m ¢
MJIOCKOCTRIO TpeyronbHuka ABC — Touka K.

Puc. 25

Oowuit anzopumm pewieHus 3a0auu.

1.  3AKJIFOUUTD npsimyro BO BCIOMOTaTEIbHYIO MPOCIHAPYIOITYIO
MJIOCKOCTh (TOPHU30HTAIBHO HUIH (PPOHTAIBHO TIPOCITUPYIOITYIO);
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2.  OIPEIEJINTD nuauto nepecedeHusi BCIOMOTaTeIbHON MIIOCKO-
CTHU C 3aJaHHOM;

3.  OTMETUTD na nepecedeHny MOTyIEeHHON U 3aJaHHOM MPSIMBIX
OOIIIYI0 TOUKY.

4.  OIIPEAEJIATDH BUAMMOCTH IPSIMOM.

Ha pucynke 26 1aHo nOCTpOEHHUE HA YEPTEKE MPOCKUNUN TOUKH
NepeCceUeHUs MPSAMOl M ¢ TIIOCKOCThIO, 3ajjaHHOU AABC (IpoeKIUU
A,B,Con A1B1C!):

AJIropuT™m:
mN (ABC)=K-?
1. 3aka04uTL M C 0O,
oL T
2. Onpeneaurn
a N (ABC) = (12),
1= o N (AC),
2=a N (BC)
3. OT™meTHuTH
(1222) N my = K3
4. BunumocTth
Ha 7o - AB mepex m
Ham - BCHagm

Puc. 26

1. Yepes npsamMyro M OpoBOJAT FOPU3OHTAIBHO — MIPOCIIUPYIOIILYIO
IUIOCKOCTH 0. (Clieq o). M < o, o L 7y

2. Ctpost nipoeknuu 1,21 , 1,2, TuHUM TiepeceyeHus ITOM TI0C-
KOCTH C TIOCKOCThIO AABC, ipu 3TOM MO TOPU30HTAIBHBIM MPOEKIUSAM
Touek 1, u 2; Haxoaum poHTanbHbIe 1, 12, . o N ABC = 12,

l=aNAC, 2=0N BC.

3. HaxoasaT npoekuuu Ky, K TOUKH nepeceueHust 3aJaHHOMN Tpsi-
MOMH ¢ IOCKOCThIO AABC. J1jist 3TOro B EpEeCEeUeHUr MPOEKIUA My U
1,2,0T™MEUaIOT GPOHTAIBHYIO MPOEKIIHNI0 UICKOMOM TOUKHU K, U € IOMO-
IO JIMHUU CBSI3U CTPOUM €€ TOPU30HTAIBHYIO MTPOEKIUI0 K Ha Mpo-
exuuu M; npsimoud. [Ipsimeie M u 12 nepecekaroTcsi, Tak KaK MpUHAIJIE-
’KaT oHOoM mIockocTH d. (1,2,) N my = K,

4. OnpenenstoT BUAUMbIC YYaCTKU MPSIMON M.

Cuurtas, 4TO B IPOCTPAHCTBE 3aJIaHbI TIPSIMasi U HEPO3PAYHbIN
TPEYTOJIbHUK, ONIPEACIISIIOT BUAUMBIC M HEBUIUMBIC YUACTKU MIPSMON M
OTHOCHUTEJIBHO TJIOCKOCTEH TT1 U 1.
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Jns onpenesieHuss BUAUMBIX YYaCTKOB NPSIMOM M aHAJIU3UPYIOT
MOJOKEHUE TOYECK HA CKPEIIMBAKOIINAXCS NPSAMBIX. Tak, TOUkH 4 U S5
(ppornmanvro-konkypupyowue mouku) HaXoIATCS HA CKPEIIMBAIOIINX-
cs psAMbIX AB u M. Ux ¢ppoHTaNbHBIE MPOEKIMU COBMANAIOT 4, = 5,. [1o
TOPU30HTAIIBHBIM MPOEKLIUSIM IIPU B3IJISAE IO CTPEJIKE BUAHO, YTO TOY-
Ka 4 HaXOAUTCS TEepe]l TOUKOM 5, T.€. OHA 3aKphIBaeT TOUKY 5. CnenoBa-
TEJIbHO, MpsiMasi M ciieBa oT Touku K pacnosoxena 3a AABC, mo3Tomy
(¢poHTanbHas npoekuus K35, MmoKa3aHa Kak HEBUIUMAs, OT TOYKH K
BIIPABO M, MOKAa3aHA KaK BUIMMASL.

AHQJIOTUYHO PacCMaTpPUBAECTCS BUAMMOCTH NMPSIMOM M HA IUIOC-
KOCTU T1. AHaJM3UPYIOT MOJIOKEHHUE 2OPUZOHMATLHO-KOHKYPUPYIOWUX
mouek 2 1 3, pacrojOKEHHBIX HAa CKPEIIMBAOIIMXCA ONpsiMbIXx M u BC
(puc. 26). Touka 3 pacmoJio’keHa HUKE TOYKH 2, CIIEAOBATEIBHO, IMPSs-
Masi M OyAeT HaXOJIUThCS MO/ MIOCKOCThIO TpeyrojbHuka AABC — y4a-
cToK TpsiMoi 31K OyaeT HeBUIUM.

Ha pucynke 27 HaxomuTcs TOYKa IMEpECEYEHUs MPSIMOM M ¢
IJIOCKOCTBIO 0, 3aIaHHOM cieaamu. Yepes npsiMyto M nposeneHa GpoH-
TaJbHO — MPOCUUPYIOLIAs TIIOCKOCTh 3, MOCTPOEHA JIMHUS TIEpeceUEHUs
I0CKOCTEN o ¥ 3 — ipsiMast 12 1 HalifieHa TouKa NepeceyeHus
K (K]_ = m101121)

AJroputm

K=mNa
1. 3aKJI10YUTH
m c B, BJ_ T
2. Onpenenurhb
BN a=MN
3. OTMeTHTH
Mi:N; N m; =K
4. BUAUMOCTD
Ha T, — M nepen o
Ha 7T, — M Hajg o
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2.8 IlocTpoeHue JUHUM MepeceYeHns IBYX IUIOCKOCTEl, orpa-
HUYEHHBIX TpeyroabHukamu 0. (ABC) u  (DEF)

Cnoco0 nmoctpoeHus NpsIMON MEPECEYEHUs IBYX TPEYrOJIbHUKOB
3aKJIF0YAETCA B TOM, YTO HAXOJAT TOUKHU NIEPECEUCHUS JBYX MPSMBbIX,
MPUHAICKAINX KaKON-IKMOO0 U3 MIJI0OCKOCTEM, C APYroM MIOCKOCTHIO,
T. €. 06aXHCObl peuiaemcsa 0CHOBHAA NO3UYUOHHAA 3a0ada. [Ipu smom
MOodHcem OblMb UCNOTIL308AHA TH00AsL CMOPOHA 0OHO20 U3 MPEY20IbHU-
KO8 U NIOCKOCHb OPY2020 MpeyeoibHUKA.

Ha pucynke 28 st mocTpoeHus NpOeKIUui JIMHUY MEPECEY CHUS
AABC v ADEF naxoauTtcst Touka nepeceduenus npsimon EF ¢ mocko-
cThi0 AABC — Touka K u Touka nepeceuenus npsamoit DF ¢ AABC —
touka L. [Tpoekuuu K>L, n KiL; onpenensitoT ATMHUIO NepeceueHus
miockocteit KL.

AJIrOpuTM:

(4BC) N (DEF) = KL
K=EFN AABC

1. 3akmounts EF C v,
v1

2. Onpeneaurh

v N(AABC) = (12)
3. OrMeTuTH
(1:2)NEF = K
L=DFN AABC

1. 3akaounts DF C ©;
ol 1%

2. Onpeneaurh

® N( AABC) = (34)
3. OrMeTuTH

(3141) ND:F1 =14
Buaumocth

Ha 1, — DF nepen AB
Ha my - BC nag EF

Puc. 28
Tak Kak MIOCKOCTH TPEYTOJIbHUKOB CYUTAEM HEMPO3PAUYHBIMU,
OnpeesieM X BUIUMBIC U HEBUAMMBIC YAaCTH C MMOMOIIBIO KOHKYPH-
pyromux Touek. Touku 3 ¥ 5 onpeaenstoT BUAUMOCTb TPEYTOJIbHUKOB
Ha TIJIOCKOCTH Tp, TOYKA 5 HAXOAUTCS MEPEJ TOUKOU 3, CIEA0BATEIIBHO,
crtopona DF Oyner HaxoauThcs nepen ctopoHon 4B u ydactok Dyl
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Oyner BUIuM, a y4actok L,4,, pacnonarasce czaqu AABC, OyaeT HEBU-
JTUMBIM.

Touku 7 u 8§ onpeAensitoT BUAUMOCTh (uryp Ha m;. Touka 7, a,
clenoBaTeNbHo, U ctopona BC, Oyner Boie npsmoi EF. 3nauur, yua-
cTok 71K7 Oynet nop miaockocthio AABC, T.e. OyJeT HEBUIUMBIM, a
yuacTtok E1K; OyJIeT BUIMMBIM.

2.9 Ilapa/uieIbHOCTD IJI0CKOCTEN
/lee nnockocmu napannenvHul, eciiu 06e nepecekauuecs nps-

Mble 00HOI NJI0CKOCIU COOMEEN CIMEEHHO NAPAJIebHbl 08YM nepe-
ceKarouwumca npamvim opy2oit niaockocmu (puc.29, 30).

o(anbl|p(mNn)

X2
“ yo
al P
ax Px |
X412
“ £
Puc. 30

2.10 IlepneHAUKYJISIPHOCTH MPAMOM U MJIOCKOCTH.
IlepneHIMKYJAPHOCTD IIOCKOCTE

Ipaman nepnenOuKynapua naocKocmu, eciu OHa nepneHoOuKy-
JIAPHA 08YM NEPECEeKAOUWUMCA NPAMBIM, RPUHAOTEHCAUUM IMOUL
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niaockocmu. B kauecmee maxux 08yx nepecekaroujuxcs npsmulx nioc-
KOCMU 803bMeM  2lABHble TUHUU NIIOCKOCMU — 20pu30umaib N u ppon-
manw f, 1 U3 TOYKU ux nepeceucHuss B=h Nf BoccraBum nepnenaukysp
K IUIOCKOCTH Q.

/lee niockocmu nepneHOUKyaapHsl mexcoy coooil, eciu 00Ha u3
HUX NPOX0OUm yepe3 NPAMYIO JTUHUIO, REPREHOUKYTIAPHYIO K OpPY20il.

Ha pucynke 31, a nokazano moctpoeHue nepneHankyisipa P u3
TOYKHU B IIOCKOCTH Q.

p LAABC 0L
p1Lhy, po Lty P1L oy, poLlay
Puc. 31

YT00BI MOCTPOUTH MPOCKIIUH MEPIESHIUKYIISIPA K TNIOCKOCTH Ha
YepTeke, CICAYET BOCIOIB30BATHCA TEOPEMOM O YACTHOM ClIy4ae Mpo-
EUPOBAHUS MIPSAMOTO YTJIa: eciid 00HA CHOPOHA NPAMO20 Y2ld napaJ-
J1eIbHA KAKOU-MO NJ10CKOCMU RPOEKUUIL, a 0Py2asn He nepneHouKy-
JIAPHA eil, MmO HA Iy HIA0CKOCHb RPOEKUUIL NPAMOUL Y2071 NPOEUUpy-
emcs 0e3 UcCKarceHus.

TEOPEMA. Ecau npamasa nepneHOuKyaapHa njiocKocmu, mo
Ha yepmedice 20pU3OHMAIbHAA NPOEKYUA NPAMOU NEPNEHOUKYIAPHA
20PU30HMAIbHBIM RPOCKUUAM 20PU3OHMAICl NJIOCKOCHU U 20pU-
30HMALHOMY C1edy HIA0CKOCmU, A (PPOHMATbHAA NPOEKUUA NPAMOTL
nepneHOuKyIApHaA (hpoHMAIbHBIM RPOEKUUAM PpoHmanell niocKo-
cmu u ppoumanvromy ciedy naockocmu (puc. 31, 6,6).
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2.11 MeToau4yecKkue yKa3aHus K 3agqa4yaM S u 6

3aoaua 5. Onpenenuth paccTosHue OT Touku D 10 miockocTu
tpeyroasuuka ABC (puc. 32, 33, 34).

Ilpocmpancmeennoe peutenue. PacctostHue OT TOUKH J10 TUIOCKO-
CTH OTPENEACTCS NIMHON MePIeHINKYIsIpa, OMYyIIEHHOTO U3 3TOM TOY-
KM Ha TIOCKOCTb.

Pewenue na uepmeoice.
1.  Crpoum mpoeKIrHy MepIeHIUKYspa, OMYIIEHHOT'O0 U3 ATOW TOYKH
Ha TIJIOCKOCTB;
2. Haxomum ocHOBaHHWE NEepHEHIUKYISIpa (TOUKY IepecedeHus mep-
MEHIUKYJISIpa C TIIOCKOCTHIO);
3.  OmpenenseM JUIMHY MEPIICHAUKYIISIPA CIIOCOOOM IIPSMOYTOJILHOTO
TPEYTOJIbHUKA;

IMokaskem mo3TanHoe pelieHUe 3aa49u:
I[To 3a1aHABIM KOOpJUHATAM CTPOMM IIPOEKIINU TpeyronbHuka ABC.

1. U3 Toukm D omyckaem nepneHaIuKymsp P Ha TUIOCKOCTh TPEYTOJIb-

Huka ABC, ucrionb3ys ropu3oHTains h u dporTtans f mockoctu - p; L hy,
P, L f2 (pHC. 32)

23

Pz )

O

Yy

Puc. 32
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2. OmpezensieM TOUKY MepeceuyeHus MEPIeHIUKYISIpa p € TUIOCKOCThIO
TpeyroyibHuKa ABC, 1y 4ero NeprneHAUKYJIISIP 3aKJIF0YaeM B TOPU30H-
TaJIbHO-TIPOCHHUPYIOIIYIO IIJIOCKOCTh 0, HAXOJAUM JIMHUIO NIEPECCUCHUS
TUTOCKOCTH o U Tpeyroisauka ABC u otmMeuaeM Touky K (puc. 33)

23

Yy

AJropurm:
pNAABC=K-"?
1. 3axaounTs p € 0, ol T
2. Onpenenuts o N (ABC) = (34), 3= a N (AC), 4= a. N (AB)
3. Ormetutsb (3,4,) N p, = K,
Puc. 33

3. OnpenensieM HaTypalbHYIO BEJIMUMHY PACCTOSIHUA OT TOuku D 110
MJIOCKOCTH TpeyrojibHuka ABC, IpUMEHUB CIIOCOO MPSIMOYTOJIBHOTO
TpeyroJibHHUKa (puc. 34).



33

23

Do bk N
.rx/ 5(:

Dc Yy

AJIropurm:
1p 7 D; p 1AABC, p1 L hl, Py L fz
2.pN(AABC)=K,pc a,al m
a N (AABC) = (34)
3=aN(4C),4e a N (4B)
(3242) N p2=K;
3.|DK|=|D, AABC |

Puc. 34

3aodaua 6. IlocTpouTh MIOCKOCTH, NAPAILICIBHYIO IJIOCKOCTU TPE-
yroiibarka ABC u oTcrosiyro ot Hee Ha pacctossHuu 40mm (puc. 35).

Ilpocmpancmeennoe peuternue. Y13 mo0O0M TOYKU MIOCKOCTH BOC-
CTaBUM MEPNEHAUKYJISAP IIUHOU 40MM U 4epe3 KOHEUHYIO TOUKY Tep-
NEHIUKYJISIpa MPOBEIEM TJIOCKOCTh, MAPAIIIEIBHYIO TIIOCKOCTH Tpe-
yrosibHuka ABC.

Pewenue na uepmeoxce.
1. W3 Touku 4 (wnm nr060it npyroit TpeyroibHuka ABC npoBoanm
NEPIECHANKYISP K IIIOCKOCTU Tpeyroibauka ABC, p L ABC;
2.  Orpanu4um nepreHIuKyIsp Iporu3BOIHLHOM Touko L u onpene-
JMIM €ro HaTypalbHyI0 BeauauHy A;Lo=|AL|;
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3. Ha HarypanpHO# BeIM4YrHE EPHIECHAUKYIISApa HAX0IUM TOUKY M,
PACTIOJIOKEHHYIO Ha 33JIAHHOM paccTOSHUU 40MM OT IIJIOCKOCTH Tpe-
yrosibHuKa ABC, 1 CTpOUM IIPOECKIIMHU TOYKU M Ha MPOEKIUAX MEPIICH-
mukyssipa (41:My = 40mMm).

4.  UYepes Touky M MpOBOANM HCKOMYIO TUIOCKOCTH 3(NMNM), cobro-
Jas yCJIOBUS TapajuIeibHOCTH I1ockocTeit — B(NMm) [|[AABC,

T.X. N(m || BCN4B (n11BC, mlIAB).

Z?I
P;
L, % f
M, 1
N
<[ m n
{ o 8 g
Z; h
2 | G 0
*n B,
A h fy
40
M
m !
-
e ¥ 1 Mo Z,
/" d- H \h'
C
pl {-0 J y’

Puc. 35
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Tao6aumna 1

Ne
Bap

1-a mnockas gurypa - AABC

2-s1 iockasi ¢purypa - ADEF

A

B

C

D

E

y

z

X

y

z

X

y

y

z

X

y

z

X

100

23

110

10

40

0

140

83

40

40

80

60

130

50

90

80

oM

18

150

40

80

10

0

60

120

120

140

15

0

35

37

/8

110

87

90

120

10

160

90

100

30

30

80

130

30

30

20

40

50

80

117

103

160

13

80

10

70

120

70

100

10

88

100

118

160

40

60

33

55

105

15

35

20

32

100

45

90

10

15

15

33

130

30

15

75

85

92

75

85

110

130

12

75

20

30

30

30

10

110

140

50

60

87

95

155

85

95

30

120

80

85

20

10

120

120

10

20

65

50

90

32

100

145

96

12

20

80

56

90

20

100

115

108

85

35

47

75

100

40

10

OO N OO 0P WIN|PF|-

25

70

58

140

42

95

90

5

18

50

18

90

135

18

75

85

75

35

=N
o

20

13

80

170

70

120

110

100

10

92

100

118

20

40

60

148

55

|
|

75

33

96

165

50

35

90

38

95

95

85

147

16

30

95

28

=
N

140

45

15

10

95

95

90

5

85

120

73

80

20

60

73

75

10

I
w

25

67

8

80

85

110

115

15

72

134

75

52

30

52

30

65

10

98

H
o

130

30

40

40

0

110

80

95

10

120

80

80

10

30

100

85

20

=
o1

75

23

110

165

40

35

83

40

135

80

60

45

50

90

95

18

=
(@]

100

110

23

10

0

40

140

40

83

40

60

80

130

90

50

80

18

8¢



Taoauna 1(Ilpoxoskenne)

Ne
Bap

1-s1 maockasi purypa - AABC

2-s1 muockasn gurypa - ADEF

A B

C

D

E

F

y |z | x|y | z] X

y

y

z

X

y

z

X

y

17

145

12 | 96 | 20 | 56 | 80 | 90

100

20

115

85

108

35

75

47

100

10

40

18

25

8 | 67| 80 [110| 85 | 115

72

15

134

52

75

30

30

52

65

98

10

19

90

10 | 120|160 | 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

21

105

35| 15| 20 {100 32 | 45

10

90

15

33

15

130

15

30

75

92

88

22

75

110 | 85 | 130| 75 | 12 | 20

30

30

30

110

10

140

60

50

87

7

95

23

155

95 | 85| 30 | 80 | 120| 85

10

20

120

10

120

20

50

65

90

100

32

24

140

15 | 45| 10 | 55 | 95 | 90

85

120

80

73

20

73

60

75

10

25

20

45 | 15 1150 95 | 55 | 70

5

85

40

73

80

142

60

73

87

10

26

35

15 | 35 |120| 32 {100 | 95

90

10

125

15

33

10

30

15

65

85

92

27

70

85 |110| 15 | 12 | 75 | 125

30

30

115

10

110

50

60

58

95

28

10

85 | 95 |135/120| 80 | 80

25

10

45

120

10

145

65

50

75

32

100

29

75

96 | 33 |165| 5 | 50 | 35

38

90

95

85

95

147

30

16

95

28

30

30

30 | 40 |120| O |110) 80

95

10

40

80

80

148

30

100

73

20

31

80

110 | 10 | 10 | 80 | 100 | 140

20

80

40

20

30

150

30

50

90

108

103

32

20

40 | 80 1160 O | 62 | 50

118

22

15

0

136

35

77

60

82

88

6€
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