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BBEAEHUE

C uzyyeHMs IucUUIUIMHBL « HaueprateabHast reometpusi. MHxkeHep-
Hasl rpacviKa» HaUMHAaeTCsl LIMKIT 001IeNnpodheCCUOHATBHBIX AUCLIMIUIMH,
MpeayCMOTPEHHBIX YYeOHbIM IIJTAHOM HaIpaBJieHUsT OaKaaaBpCKoOi MojI-
rotoBk# 150400 «TexHoormueckue MalllMHBI U 00opygoBaHue» [4].

Lenbio nuciurvHel «HayeprareabHas reomeTpusi. MHxXeHepHast
rpaduka» SIBJISIETCSl pa3BUTUE Y CTYACHTOB CITOCOOHOCTE BOCIIPUHM-
MaThb M TepenaBaThb MHbOpMalio o ¢popMme, pasMepax U B3aMMHOM
PacIoI0XEeHUU MTPOCTPAHCTBEHHBIX OOBEKTOB € TIOMOIIBIO TEXHUYEC-
KUX YepTexeid, MOCTPOSeHHbBIX HA OCHOBE METOJIOB MPOESKIIMOHHOTO MO-
JeTMPOBaHUs, a TAKKE YMEHUS pa3padaThiBaTh KOHCTPYKTOPCKYIO A0-
KYMEHTAILIMI0O B COOTBETCTBUMU CO cTaHaapTamMu EauHOIN cucTeMbl
KoHcTpyKTopcKoit nokymeHTaumu (ECKJI).

HenocpencteeHHol Liesblo M3ydeHus pasnena «HaueprarenbHast reoMeT-
pUsH» SIBIISIETCS] Pa3BUTHE OOpa3HOTIO, MPOCTPAHCTBEHHOIO MBIIUIEHMS, CIIOCO0-
HOCTeH K aHaJIM3Yy M CUHTE3Y reOMeTprUecKUX (hopM, OBJIafieHue MeToIaMu
TOCTPOEHUST IVTOCKUX IPOEKIIMOHHBIX MOJIeJIel TPEXMEPHOTO MPOCTPaHCTBA
1 BBIpabOTKa YMEHMI BbIpaxkaTh CBOMCTBA ITPOCTPAHCTBEHHBIX OOBEK-
TOB U OTHOILIEHUI MeXIy HUMU CpeCTBAMM FeOMETPUUYECKOM MOIEIU.

YyeOHBIM IIJITAHOM B paMKax pasfena Kypca «HaueprareiabHast reo-
METpYST» TIPEAyCMOTPEHBI:

— JIEKIIUY;

— MpaKTUYECKUE 3aHITHUS: pellieHNe 3a1ay 1 BbINOJIHEHUe Irpadu-
YeCKUX paboT MoJ pyKOBOICTBOM IperofaBaTelis, OCylLLECTBICHUE Te-
KYLIETro U pyoexKHOro KOHTPOJISI 3HAHUM CTYIeHTOB;

— caMOCTOgTeJIbHas paboTa CTYIEHTOB: TOBTOPEHKE MPOIEeHHOTO
MaTepuaia 1o KOHCIeKTaM, y4eOHOM JIUuTepaType; BHIITOJHEHYE JoMalll-



HUX 3a1aHuI, rpachUIeCKrX paboT, MOArOTOBKA K MPAKTUYECKUM 3aHSI-
TUSIM U DK3aMeHaM; OCBO€HHE KOMITbIOTEPHBIX TEXHOJIOTHIA.

HMTorosas aTrecraiiys ¢ oLleHKOW 3HaHU Mo pasaeny Kypca «Ha-
YyepTarebHas TeOMeTPUs» TIPOBOIUTCS B (DOpMe IMMCEMEHHOTO PK3a-
MeHa.

Kommiekc reomeTpruyeckux 3aaau AJisl pellieHus] Ha MpaKTUIeCcKuX
3aHSITUSIX U TIPU CAaMOCTOSITEIbHOM TTOATOTOBKE MpelcTaBIeH B pabo-
yyx TeTpansx [3, 6, 7].

151 ycTie1rHoro yCBOeHUs Kypca peKOMEeHIyeTCsl UCTOJIb30BaTh yueo-
HyI0 TuTeparypy |2, 3, 6, 7, 8]. [1pexae yeM NMPpUCTYNaTh K PelIeHUIO
3a/1a4y WU BBITIOJIHEHUIO rpadruecKux padoT, HY>KHO MPOYUTaTh COOT-
BETCTBYIOLLME pa3esibl yYdIeOHUKOB, y4eOHBIX MU METOINYECKHX TTOCOOMIA.
Heobxonumo aHaM3upoBaTh MpeacTaBjeHHbIE B IUTepaType pelleHus
3a/1a4, 0c000e BHUMaHUE YIENISITh WILTIOCTPALIMAM, YepTexKaMm.

B 3agaHusx mo HauepTaTesIbHOM reoMeTpuu rpacdudeckre rmocTpoe-
HUS JOJKHBI BBITTOJHATHCS O4eHb TOYHO, C TOMOIIBIO KaueCTBEHHbIX
YepTeXXHbIX MTHCTPYMEHTOB, B IMMOJJTHOM COOTBETCTBUM C MOJIOKEHUSIMU
crangapToB ECK]JI «O011i1e npaBuria BbITOJIHEHUS yepTexeii» [1].

ITpu odopmieHrM 3a1a4 1 3MIOPOB BCE FeOMETPUUYECKIE DJIEMEHThI
MPOCTPaHCTBA (TOUKU, OTPE3KHU MPSIMBIX, TJIOCKOCTH, TIOBEPXHOCTH) He-
00XoaMMO 0603HaYaTh C y4eTOM MTPUHSTHIX 0003HaUeHu [3]: Toukn —
MPOMUCHBIMU OyKBaMU JlaTUHCKoro ajigasuta (A, B, C...) unu apadce-
Kumu uudpamu (I, 2, 3...); npsiMble, KpUBbIe JTUHUU — CTPOYHBIMU
OykBaMU JlaTUHCKOTO ajdaBuTa (a, b, c...); IIOCKOCTU — CTPOUHBIMU
OykBaMU rpedyeckoro ajcdabura (a, B, y...); TOBEPXHOCTU — MTPOIUCHbI-
MM OyKBamu rpedeckoro aidasuta (Z, ¥, Q...).

BcrioMorarenbHbIe TTOCTPOEHMS, BBITTOJIHEHHBIE B MPOLIECCe TeoMeT-
PUYECKOTO pellieHus], pPEKOMEH/IYeTCs OCTaB/ISITh Ha YyepTexkaX B TOHKUX
JIMHUSIX, a OJTyYeHHbBIN pe3yJibTaT 00BOAUTH OCHOBHOM JTMHUEM.

B naHHOM yuyeOHOM 1TOCOOMY KPaTKO PaCCMOTPEeHbI OCHOBHBIE T€O-
peTuYecKue acrekThl IOCTPOeHMs] MPOEKIIMOHHBIX MOJIeJIel pOCTpaH-
CTBEHHBIX 00BbEKTOB 110 MeToay MoHKa, TpUBEIeHBI MO3TaIIHbIe pellie-
HMSI TUTIOBBIX TTO3ULIMOHHBIX 33/1a4 Ha MHIIUIEHTHOCTb TeOMETPUUECKUX
3JIEMEHTOB C MOJAPOOHBIMU TEKCTOBBIMU KOMMEHTAPHUSIMU.

TTocobue MOXeT ObITh UCITONIL30BAHO B KAYECTBE TOTIOJTHUTEILHOM JIN-
TepaTypbl PU CAMOCTOSITEJIbHOM pellieHUM 3aa4 B paboueii TeTpaau [3],
MPU TIOATOTOBKE K MPOBEPOYHBIM U KOHTPOJbHBIM paboTaM, a TakxkKe
MPU TIOATOTOBKE K DK3aMEHY.



1. IOCTPOEHME ITPOEKITMOHHBIX MOJIEJIEN

HaueprarenbHasi reoMeTpUs SBJISIETCS OJHUM U3 pa3esioB FeOMeT-
pYH, B KOTOPOM ITPOCTPAaHCTBEHHBIE 0OBEKTHI U3YYAIOTCS IO UX MPOEK-
LIMOHHBIM MOJIEJISIM.

Bomnpocsl mocTpoeHus MPOEeKIIMOHHBIX MOJIeJIE TeOMETPUYECKUX
¢uryp noagpoOHO U310XeHbI B OCHOBHOI TuTepatype [2, 8].

3amayu, perraeMble METOIAMU TTPOEKIIMOHHOTO MOJIEJIMPOBAHUS,, TTPU-
HSITO IEJIUTh Ha JIBa KJjlacca:

— TMO3ULIMOHHBIE;

— MEeTpUYECKHUE.

TTo3uiMoHHbIE 3a1a41, B CBOIO OYEPElb, MOXKHO Pa3e/IUTh Ha:

— 3a/1a4M Ha B3aMMHBII TTOPSIZIOK TEOMETPUUECKUX JIEMEHTOB;

— 3aJla4M Ha MPUHALIEXKHOCTh (MHUUAEHTHOCTh) TeOMEeTPUUYECKUX
3JIEMEHTOB;

— 3a/1a4YM Ha B3aMMHOE TepeceyeHre reoMeTpuIeckux Guryp.

B naHHOM yuyeOGHOM MOCOOMY PACCMOTPEHBI O3ULIMOHHBIE 3a1a4K
Ha OIpe/iesIeHUE:

— MPUHAJIEXXHOCTA TOYKH JIMHUY;

— MNPUHAJIEXXHOCTH TOYKU MTOBEPXHOCTH;

— MNPUHAJIEXXHOCTHU JIMHAW TTOBEPXHOCTH.

B ocHOBe pellieHMs1 BceX reOMEeTPUYECKUX 3a1a4 JIeXKaT OCHOBHBIE
CBONCTBa MPOELIMPOBAHMUS:

1. ITpoex1ys TOUKM €CTh TOUKaA.

2. IIpoexiiys MpsIMOiA eCThb MpsMasi, B YaCTHOM CJlyyae, — TOYKaA.

3. UHUMACHTHOCTb TOYEK U JIMHUI MPU MPOSLIMPOBAHUN COXpa-
HSIeTCS.

Crnencraue:

Ecim Touka ecTh pe3ysibTaT rnepecedyeHus MPSMBbIX, TO MPOEeKINS
5TOW TOYKHU OTpeAeIISIeTCS TepecedYeHUeM MTPOCKIMIA STUX MPSIMBIX.

4. I1pu napasuieJJbHOM MPOELIMPOBAHUM MPOSKIIMH MapalieIbHbIX
MPSIMBIX TTapaJUIENIbHbI, TO €CTh MPOEKIIMeN HECOOCTBEHHOM TOUKH SIB-
JigeTcs HeCOOCTBEHHAs TOUKA.

5. Ipu napajuie IbHOM NPOELMPOBAHWN OTHOILIEHUE JUTMH TTPOESKIIMIA
JIBYX MapasuleJIbHbIX OTPE3KOB PAaBHO OTHOIIEHMIO IJTUH MPOEeLUpye-
MBIX OTPE3KOB.

6. [TapajutenbHast poeKIyst GUIYPHI, PACIIONIOKEHHOM B IUTOCKOCTH,
MapasieTbHOM TIOCKOCTU MPOEKIINi, KOHTPYIHTHA caMoii hurype.



7. ITpu OpTOrOHAJILHOM TTPOELIMPOBAHMH TIPSIMOM YIOJl MPOeLUpyeT-
cs1 0e3 MCKaXKeHMUs1, ECIIU, 110 KpaliHeil Mepe, OJlHa U3 ero CTOPOH Tapai-
JIeJIbHA TIJIOCKOCTU MPOEKIINMA.

TeopeTudeckoii 6a30ii 1151 BEITOJIHEHMS YepTekeit SIBISIETCS. METOI
MoHxka — yacTHBII CTydyail MeTosa AByX U300paxkeHui. DmopomM MoHxa
Ha3bIBaeTCs IJI0CKasi MOJIENIb TPEXMEPHOTO MTPOCTPAHCTBA, MOJTyYeHHast
METOJIOM OPTOTOHAJILHOTO MPOELIMPOBaHUs Ha ABE B3aMHO MepIieH -
KYJISIpHBIE TUTOCKOCTH TIpoeKIwmii [2, ctp. 11], [8, cTp. 26].

ITpoeK1IMOHHbIE MOJENN JTIOOBIX TeOMETPUUEeCKUX (PUTYp TTPOCTPaH-
cTBa (JIMHUI, MIOBEPXHOCTE) MOXHO MPeCTaBUTh B BUAE COBOKYITHO-
cTeil Mojeneit oTnesibHbIX Touyek. [TpoMoaenupoBath Gurypy — sto
3HAUUT BBISIBUTH CIIOCO0, KOTOPBIN MTO3BOJISIET HAXOAUTh HAa FeOMeTpUYeC-
KOl MoJie/iv TIPOEeKIIMK BCeX TOUeK, MpUHaUIeXallluX JaHHOU durype.

COBOKYITHOCTb YCJIOBUIA, 3a1al0LLIUX TEOMETPUIECKYIO (pUrypy, Ha-
3bIBaeTcs ee onpenenureseMm. OnpenennTesib COCTOUT U3 IBYX YacTel:
reoMeTpruyecKoi 1 alroputMudeckoi. ['eomeTprueckas yacTb orpese-
nuTenis (pernep) BKIOUYaeT B ce0s1 HEKOTOPbIe MOCTOSIHHbIE TeOMETPU-
YeCcKUe 3JIEMEHTHI, yJacTBYIOIIKMe B 00pa3oBaHUU (GUTYPbl. AJTTOPUTMU-
yeckasl 4acTb OMNpeAe/uTesiss YKa3biBaeT Ha B3aMMOCBSI3b MEXIY
3JleMeHTaMM periepa U COIePXKUT NepevyeHb orepalinii, MO3BOJISIIOIIMX
peaan30BaTh Mepexoj OT pernepa K OCTAIbHBIM 3JIeMeHTaM reoMeT-
pudeckoii ¢purypsl. [Ipunaem, omHa u Ta Xe pUTypa MOXKET UMETh
pa3Hble olpeaesITeIU, B 3aBUCMMOCTU OT BbIOpaHHOTO criocoba ee
00pa3oBaHUsl.

Takum ob6pazoM, Npu IMPOEKLIMOHHOM MOJIEJIMPOBaHUM T'€OMeTpUYEeC-
Kol (hUryphl pa3InyaroT ABa 3Tarna: MoAeJIMpoBaHUe perepa, a 3aTeM —
peau3aiys COOTBETCTBYIOIIETO Mepexoa OT FTeOMeTpUUeCKOi yacTu
orpeneanTesl K MOJEIN MPOU3BOJbHOM TOUKM, MPUHAIeXallle JaH-
HOI ¢urype.

2. MOJAEJINPOBAHUE TOYKM N JINMHUN HA DITIOPE
MOHZKA

Moneib TOUKM Ha 31mope MoHXa IpeIcTaBIsieT co00ii mapy ToUek,
PacIToNIoKeHHBIX Ha OTHOM JIMHUU CBSI3U, TIEPIICHAUKY/ISIPHOM OCH IIPO-
eKLMit x,,. [TpoeKLMM ToueK pacrosiararoTcs OTHOCUTEILHO OCH ITPOEK-
LM X,, COOTBETCTBEHHO TOMY, B KaKOi Y€TBEPTH IPOCTPAHCTBA M Ha
KaKOM PAacCTOSTHAH 10 IJIOCKOCTeM IPOeKIIMiA HAXOMUTCS TouKa (puc. 1).
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A
Puc. 1

Monenbio npsiMoii TMHUK Ha 3ope MoHXa B 001IeM ciTydae SIBIISIeT-
cs1 mapa npsiMbIX. ['eoMeTpryecKuM orpeaeuTesieM IIPsIMOiA JIMHUM CITy-
JKar JBe TOYKU. 3a[aB Ha MOJIENN ABe Maphbl TOueK (4, — A,) u (B, — B)),
MBI IPOMOJIEIMPOBAIIN periep NnpsiMoii AB Ha smope MoHxka. AJIropuT-
MMYECKasl YacThb ONpeaeuTelIs 3aKIo4aeTcs B onepaluy CoeqMHEeHUS
COOTBETCTBYIOLIMX MPOEKIIMI TOUEK MPSIMbIMU JIMHUSIMU (pUC. 2).

B yacTHOM ciydae Mofesblo IpsIMoit Ha amtope MoHXa MOTYT ObITh
npsiMast ¥ Touka (puc. 3):

— (GpoHTaIbHO-NIpoeLMpYIOILas TpsMas a(a, — a,),

— TOPU3OHTAIILHO-TIPOELMpYIOLIas psamast b(b, — b,).

K npsiMbIM 4acTHOTO MOJIOXKEHUsI OTHOCSITCS TAKKe TMHUM YPOBHS —
MpsIMbIe, TIapaJlieJIbHbIE INIOCKOCTSIM ITPOeKLIUii (puc. 4):

— nepBas JIMHKUA YpoBHs (ppoHTaib) f{f, — f,) MapajuiebHa I1oc-
KOCTH MPOEKLUH T ;

— BTOpasi JIMHUSA YPOBHS (TOPU3OHTANb) h(h, — h,) MapaluiejbHa
TJIOCKOCTY TIPOEKLWIA .

[Tpoexuuu f, ¥ h, napajieNbHbl OCH IPOEKLMHA X, ,.

IIpsiMble ypOBHSI YacTO MCHOJIB3YIOTCS MPU PeLlieHUH 3aay, TaK Kak
B OHOM M3 MOJIeH MTPOEKIIMI MOXHO U3MEPUTH JUIMHBI OTPE3KOB 3TUX
MPSMBIX U MX YIJIbl HAKJIOHA K IJIOCKOCTSIM MPOEKLMIA: YIJbI o U
SIBJISIIOTCSI, COOTBETCTBEHHO, ICTUHHBIMY BeJIMUMHAMU YIJIOB HaKJIOHA
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h,
Puc.4

(poHTANIH /K TUNIOCKOCTU NIPOEKLMIA T, TOPUZOHTAIN /i — K IIJIOCKOCTU
NPOEKLIMMA T, .

TIpsiMble, TprHaLIEXallMe TNIOCKOCTSIM, TTepIIeHANKY/ISIPHBIM OJTHOBpE-
MEHHO TIJIOCKOCTAM MPOEKLMUIA 7T, U 7T,, Ha3bIBAKOTCS MPOMUIbHBIMU. J1y1st
NpyYIaHKs OMHO3HAYHOCTH MOJIE/IH ITPOMUIILHOI MPAMOI ¢(c, — ¢,) He-
00X0IMMO YKa3aTh IMPOSKLIMU ABYX MPUHAIJIeKAIUX el ToUeK, B TaH-
HOM ciiy4Jae, Touek Ku L (puc. 5).
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Mogenbio KpYMBOM JJMHUU SIBJII€TCS Mapa JMHUI, TTpuyeM, 1o Kpaii-
Hell Mepe, OgHa M3 HUX SIBJISIETCS KPUBOM, UCKIIIOUEHUE COCTABJISIET
MOJIeJIb KPUBOM, JieXalllel B IJIOCKOCTH, TIepIEeHINKYIIPHON OMHOBpE-
MEHHO TUTOCKOCTSIM ITPOCKUNM 7, U T,

KpuBas Ha3pIBaeTCs INIOCKOM, €CJIM BCE €€ TOUKHM PACIIOIOKEHEI B
omHoM riockoctu. KpuBast TMHUS, KOTOpasi He MOXET OBIThH COBMeEIIIe-
Ha C IUIOCKOCTbIO BCEMU CBOMMHU TOYKAMWU, HA3bIBA€TCS MPOCTPaH-
CTBEHHOM.

KpuByto muHMI0 paccMaTprBaIoT KakK TPASKTOPUIO TlepeMellIeHHS TOUKI
WIM KaK HeIllpepbIBHOE MHOXECTBO BCEX IPUHAIJIEXKAIINX €l TOUEK.

JJ1s1t TIOCTpOEHMSI OPTOTOHAJIBHBIX IPOEKIIMI KPUBOI HEOOXOINMO
MOCTPOUTH MPOECKLMHU Psiia TOUYEK, IPUHALJIEXAIIUX 3TOM KPUBOW, U
COCAVHUTbL MEXAY COO0M NX OMHOMMEHHBIE MPOEKIIMU B TOM Xe MOC-
JIeIOBaTeJIbHOCTH, B KAKOM OHU HAaXOAUJIMCh HA CAMOM IFeOMETpUYeC-
KOM 00beKTe. JIj1s MpUIaHus OIHO3HAYHOCTU MOIEIN KPUBOH 5(s, — ,)
HeoOXOAMMO 3aJaTh MOPSIOK cliefoBaHUs TodeK (puc. 6, a) Win 1o-
JIOXXEHHE XOTsS Obl OJHOM TOUKM M HaIpaBjiecHUE 00Xoda KpHBOU

(puc. 6, 6).
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OCHOBOMOJIOXKHUK HauepTaresJbHOW reomeTpuu ['acmap MoHx
(1746—1818) roBopun: «Kmo coscem c60600HO 3Haem APIMYIO U NAOC-
KOCMb, mom He ecmpemum 3ampyOHeHUll @ Ha4epmamenbHol 2eoMem-
puuw» [5].

ITosTOMY OPUCTYNIUM K paCCMOTPEHUIO AJITOPUTMOB PEIICHUI MO-
3WIIMOHHBIX 33]1a4, HAUMHAS C CAMOTO TIPOCTOTO — TIOCTPOSHUS TOUKH,
MpUHAIJIeXAIIEH JUHUU.

3AJTAYA 1

Ha smope MoHXa ocTpouTh HEAOCTAIOIIYIO TIPOEKITNIO TOUKHU N,
NpUHaIeXalIed NpsMOi 00LIEero nonoxeHus n(n, — n,) (puc. 7, a).

Kommenmapuu x pewenuro 3adauu:

CornacHo CBOMCTBY TTpoeltupoBaHus No 3, MHITUIEHTHOCTh TOYEK 1
JIMHWI TIpY NTpoelMpoBaHuyn coxpansercs. [losromy npoekumsa N, Tou-
K1 N I0JDKHA TPUHAIIEXATh TIPOEKLINU 71, TIPAMOIA A.

W3 nmpaBwmia MoeTMpoBaHUs TOUYKH CIIEAYET, YTO MOJEIbIO TOUK N
SIBJISIETCS TIapa TOUeK, JIeXKalliX Ha OMHOMW JIMHUM CBSI3H, TIePIIeHINKY-
JIAPHOI OCH ITPOEKLWH X, ,.

N, V,
1, 1

X712

I 11,

a) 0)
Puc.7
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OrpenensieM HENOCTAIOLLYIO TIPOEKLMIO NV, TOYKM N KaK pesy/ibTar
niepecedeHrs IMHUY CBA3U C NPOEKLINEN n, IPAMOIA n (puc. 7, 6).

3ATAYA 2

Ha smope Momka MocTpONTh HEAOCTAOIIYIO IMPOEKIINIO TOYKU (,
npUHaIIeXallei GpoHTaIbHO-TIPOELUPYIOLIEH PAMOA p(p, — p,)
(puc. 8, a).

Kommenmapuu x pewenuro 3adauu:

CorytacHO CBOMCTBY TTpoelipoBaHusd No 3, MHIMAEHTHOCTb TOUEK 1
JIMHWI NIPY ITpoeLMpoBaHum coxpansercs. [osromy npoekuusa Q, Tou-
Ku Q IOJDKHA MPUHAIEXATh TPOEKLIUY P, TIPAMOIA p.

W3 nipaBmiia MomeIMPOBAaHMS TOUKH CIICIYeT, YTO MOAEIBIO TOUKU
SIBJISIETCS TIapa TOYEK, JIeXKalllMX Ha OTHOM JIMHUY CBSI3H, TIePIICHINKY -
JIAPHOI OCH MPOEKLIMH X, .

Tax Kak BeIpOXIEHHAasl IPOeKLNs p, HPOHTAILHO-TIPOEUMPYIOLIEN
TIpsSIMOIT 00J1amaeT coOMpaTeIbHBIM CBOMCTBOM, BCE TOUKHU TIPSIMOIA p,
B TOM YHCJIe ¥ TOUKa Q, TIPOCIINPYIOTCS BO DPOHTATBHOM TUIOCKOCTH
NPOEKUMiA B ONHY TOYKY, COBNAJAIOILYIO C IIPOEKUMEN p, IPAMOK p

(puc. 8, 6).

Q Fy =4,

1% 1%

a) 0)

Puc. 8



3AJTAYA 3

Ha smiope MoHka mocTpouTh HeJOCTAIOIIYIO MPOEKIIUIO TOUKU P,
NpUHAJIEXAIE TOPU30OHTAILHO-ITPOELUPYIOLIEN IPAMOiA (g, — q,)
(puc. 9, a).

Kommenmapuu x pewenuro 3adauu:

CortacHO CBOMCTBY TipoelipoBaHust Ne 3, MHIIMACHTHOCTD TOYEK 1
JIMHWIA TIpY IIPOeLMpOBaHuK coxpansercs. [Tosromy npoexkuus P, Tou-
KU P 0KHa TIpUHAIJIEXaTh IPOEKLIUU ¢, TIPSMOH g.

W3 npaBuia MoeIMpoBaHUsI TOUKHU CJeIyeT, UYTO MOJEIbIO TOYKU P
SIBJISIETCS TIapa TOYEK, JIEXKAIMX Ha OJHOU JIMHUU CBSI3U, TIEPIIEHANKY-
JIIPHOM OCH ITPOEKLINH X, .

3anavya uMeeT OECKOHEYHOE MHOXKECTBO pellieHUH, TaK KaK TOpU30H-
TaJIbHOM TTPOEKIIMEN JIIOOOM TOUKH, TIPUHAIEXKAIIEN MIPSIMOU ¢, SIBJISI-
€TCST TOYKA, COBITAIAIOINAS C BBIPOXKIEHHOM MPOEKUUEH ¢, TPSIMOM g

(puc. 9, 6).

4y P’

025/02 *‘E/DZ,E/DZ"

a) 0)

Puc.9
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3ATAYA 4

Ha smope MoH:ka ocTpouTh HEIOCTAIOIIYIO TTPOEKLIUIO TOUKU M,
NpUHaUIeXallei TpoGuIbHOM npsiMoit d(d, — d,), 3a1aHHOM TOUKaMU
C(C, — C) n D(D, — D)) (puc. 10, a).

KommenTapum K pelieHuio 3aaauu:

CoryacHO CBOMCTBY TIpoelipoBaHysd No 3, MHIMASHTHOCTb TOUEK 1
JIMHWIA TIPY NPOeLIMpoBaHuK coxpansercs. [Tostomy npoekums M, Tou-
K1 M [10JKHA TIpUHAJIEXATh IPOEKUUH d, IIPAMOIA d.

M3 nipaBuia MoaeIMpoBaHMS TOUKM CIIEIYET, YTO MOJIEbIO TOUKU M
SIBJISIETCS Mapa ToYek, Jiexalllux Ha OMHOM JTMHUU CBS3U, TIePIIeHINKY-
JIEIPHOM OCH MTPOEKLINH X, .

Pemenue no aaroputmy 3adauu I B 3TOM ciiydyae HEOCYIIECTBUMO.
JIns IOCTpOeHuUsT HeloCTarollel npoekuuu M, Touku M HYXHO BOC-
MTOJTb30BaThCS CBOMCTBOM MPOELIMPOBaHUS No 5: pasnenTh OTPe3KU
C,D, u C,D, Toukamu M, 1 M,, COOTBETCTBEHHO, B IPONIOPLIMOHAILHOM
otHoleHnH. OIUH M3 BO3MOXHBIX IPMEMOB MpuBeAeH Ha puc. 10, 6.

a) 0)
Puc. 10



3ATAYA 5
Ha smiope MoHXa mocTpouTh HeJOCTAIOIILYIO TTPOEKIIMIO TOUKU R,
NpUHaJIeXalleil KpuBo tuHun m(m, — m,) (puc. 11, a).

Puc. 11

Kommenmapuu x pewenuro 3adauu:

CoriacHO CBOMCTBY IpoeliipoBaHust Ne 3, MHUMAEHTHOCTb TOUEK 1
JIMHWIA TIpY poepoBaHuy coxpansercs. [Tosromy npoekuus R, Tou-
KM R 10KHa NPUHAAJIEXATh POEKLUU m, KPUBOIA m.

W3 nmpaBuia MoaeIMpoBaHsI TOUKU CIeIyeT, YTO MOJAEJIbIO TOUKM R
SIBJIIETCS T1apa TOYEK, JIeXalllX Ha OHOM JIMHUM CBSI3U, TIEPIICHANKY-
JIAPHOM OCH ITPOEKLINU X, .

OnpezienisieM HeIOCTAKOLLYIO IPOEKLUIO R, TOUKM R Kak pe3ysibTar
niepeceyeHus IMHAM CBA3U € IPOeKLeN m, KpUBOWA m.

KpuBas 3anaHa 0qHO3HaYHO, [TO3TOMY peLleH!E OIHO: MPoeKUMs R,
MOXEeT HaXOIMUThCA TOJILKO Ha yyacTtke B,C, (puc. 11, 0).

3AJTAYA 6

Ha smope MoHxa 1IocTpouTh TOpU3oHTaNb A(h, — h,), nepecekaro-
LIYIO 3aJaHHble NpsAMble a(a, — a,), b(b, — b)) u c¢(c, — ¢,), cOOTBET-
CTBEHHO, B TouKax A(A, — A4,), B(B, — B,) u C(C, — C)) (puc. 12, a).
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Puc. 12, a

Kommenmapuu x pewenuio 3adauu:

HauuHatb moctpoeHue TpeOyeMoil TOpU3OHTAIM /i clieayeT ¢ (hpoH-
TaJIbHOM TIPOEKLINK /1,, TaK KaK (PpOHTaIbHAS TPOEKLMs JIF0OO0# ropu-
30HTaJIN TIapaJUIe/IbHa OCH TIPOEKLIIA X ,.

YToOBI MOCTpOEHHAsI TOPU3OHTANIb /1 MiepeceKasia BCce TPH 3alaHHbIe
IpsIMble, IPOBEIEM ITPOEKLIUIO /1, YEPE3 BHIPOXKIEHHYIO IPOEKLUIO C,
(bpoHTaTLHO-TIpOE LI PYIOLLEl TTPSIMOI ¢ (COITIACHO CIEeACTBUIO U3 OC-
HOBHOTO cBolicTBa IpoerupoBaHusi Ne 3). OtMeTuM (pOHTaIbHBIE ITPO-
€KLIMK TOYEK TIEPECEYEHNA TOPUBOHTAIIN /1 C 3aJaHHBIMU IIPAMBIMU: A,
B, C, (puc. 12, 0).

ITocTpouM ropusoHTaIbHbBIE MPOEKILMK ITUX TOUYEK: HeAOCTAIOIIYIO
MPOEKLINIO A, TOUKU A, IPUHAUIEXALIEeH IPOMUILHOM NPSMOiA a, HaineM
10 aHAJIOTUU € TIOCTPOSHUEM, TIPUBEICHHBIM B pellIieHUU 3ada4u 4; IpoeK-
st B, TOYKU B COBIANAeT ¢ BLIPOXIECHHOM MPOEKLUE b, TOPU3OHTAIIb-
HO-TIPOELMPYIOLLEH mpsimoit b; mpoekums C, Touku C onpenensercs as-
TOMaTh4yecku (M3 OECKOHEYHOTO MHOXECTBA PelleHMIt), TaK Kak It
MOCTPOEHMSI MIPSIMOIA HEOOXOIUMO U IOCTATOUYHO ABYX ToUeK (puc. 12, 6).
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3AITAYA 7

OrnpeneanTb HeJOCTAIOIILYIO TTPOEKIINIO TOUKU A, TIpUHaIJIeXalllei
(bpoHTaNM, NepeceKaroleil MIIOCKYI0 KPUBYIO (s, — S,) U COCTaBJISIO-
LIEH C TIOCKOCTBIO MPoeKLuMid 7, yron 45° (puc. 13, a).

Kommenmapuu x pewenuro 3adauu:

Yron HakjioHa (PPOHTANIM K TOPM3OHTAIBHOM TJIOCKOCTH MPOEKLIIA 7T,
NpOeLIMPYETCs B MoJie 7, 6e3 NCKaXEeHNUs, TIO3TOMY TPOBEIEM IIEPBYIO
NPOEKLIMIO UICKOMOM (DPOHTAIIN Yepe3 IPOEKLMIO A TOYKH A TI0J YIJTIOM
45° K ocy npoex1mii x,, (puc. 13, 6). @poHTab, MMEIOLIas TAKYIO IIEPBYIO
MPOEKIIMI0, MOXET MepeceKaTb KpUBYIO S B Touke E unu B Touke G.

IlepBbiit BapuaHT: TouKa A NpuHamiexuT ¢hpoHTanu AE. TToctpoum
TOPU3OHTAILHYIO ITPOEKLIUIO (hDpOHTaIN AE: OTpese MM NpoeKUmio £,
U3 YCJOBMSI MPUHAIJIEKHOCTU TOUKU E KpUBOI § U TTpOBEEeM Tropu-
30HTaJIbHYIO TIPOEKLIUIO (DPOHTAIM Yepe3 MPOEKLMIO E, mapaiebHO
ocH X, (TOpU3OHTaIbHAs MTPOEKIIMs JII000# (pOoHTaIM NMapajuiejibHa
OCH IIPOEKLMIA X, ,). OTMETMM HEJOCTAIOLIYIO IIPOEKLMIO A, TOUKU A Ha
repeceyeHuu JIMHUY CBSI3Y ¢ TOPU3OHTAIbHOM MpoeKirei hpoHTanun
AFE (puc. 13, g).

A
Sy
(; B, O,
X12
B

5 7

>
Y
a) 0)

Puc. 13



Puc. 13

Bropoii BapuaHT: Touka A npuHamiexut ppoHTanu AG. Iloctpoum
TOPU3OHTAJIbHYIO NIPOEKLMIO (GpoHTaIN AG: onpene MM NpoekLnio G,
U3 YCJOBUS MPUHAIJIEXXHOCTU TOUKU G KPUBOM S U TIPOBEIeM ropu-
30HTAJIbHYIO TIPOEKLIMIO (HPOHTANIM Yepe3 MPOEKLNIO G, MapajuiebHO
OCH MPOEKLMIA X,,. OTMETUM HENOCTAIOLLYIO POEKLINIO A,* Toukn A* Ha
repeceyeHUM JIMHUM CBSI3Y C TOPM3OHTAJILHOM TMpoekiueit hpoHTanu AG.

Taxkum ob6pa3zoM, B 3TOl 3aaue ABa OTBETA: TOPU3OHTAJIbHBIE ITPO-
ek Touek A u A* (puc. 13, ).

3adauu 6 1 7 MOXHO OTHECTH K TPYIIIIe IMO3WIIMOHHBIX 3am1ad Ha
B3aMMHOE TIepecedeHre TeOMETPHUECKIX GUTYP, HO TeM He MeHee OHU
paccMOTpPEeHBI B JAHHOM Y4eOHOM MOCOOUHM, TaK KaK VX pellleHre OCHO-
BaHO Ha CBOMCTBe IpoernpoBaHus Ne 3 (CBOMCTBe MHIIMACHTHOCTH).

3. MOJAEJINPOBAHUE IINIOCKOCTH HA SIIIOPE MOH2XKA

T COMETPUYECCKYIO YaCTb OIIPEACINTEIIA INIOCKOCTH MOTI'YT COCTaBJIATD:
a — TpU TOYKH, HE JICKalllM€ Ha OIHOM HpﬂMOfI;

6— npdaMad 1M ToOYKa,

6 — JIBC IIEPECCKAIOIINECA IIPAMBIC,
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2 — JIBe TMapaJjuiejibHble MpsIMbIe;

0 — OTCeK IUIOCKOCTH B BUJE TPeyroJbHUKA.

CoOTBETCTBYIOIIME BhIlLIENIEPEUNCIeHHBIM periepamM MojIeJn TIoC-
KOCTeI, IOCTpOeHHEBIe 110 MeTony MoHXKa, n300paXkeHbl Ha pUCcyHKe 14
(a,6,8,¢0).

moon ‘
570 O/ / 57

A7T ( G % Ay (;

K12

B, o N,

a) 0) 6) 2) 0)
Puc. 14

IT1ocKoCTh, TIEpIEHANKY/ISPHAS TTIOCKOCTH IPOEKLMIA T, , Ha3bIBAET-
¢ (ppoHTaNBHO-TIpoeLMpytolLiel (puc. 15, a). TTnockocTb, nepneHanKy-
JIIpHAs IJIOCKOCTH MPOEKUMIA TT,, — TOPU30HTAIbHO-IIPOELIUPYIOILEH
(puc. 15, 6). OnHa 13 TpoeKLMi MPOSLMPYIOLIEH MIOCKOCTU — MpsiMast
JIMHUS (BBIPOXKIEHHAs MPOEKIINST).

/47 /V7
P Do of
7 g P TR
G / =
X1z
L
A;
g, 1
a) 0) 8) 2)
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YacTHBIM CITydaeM MPOEIUPYIOIINX IIOCKOCTEH SIBIISTIOTCS TITIOCKO-
CTHU YPOBHSI, TIApaJUTeJTbHBIC OTHOM M3 TTIOCKOCTeH TpoeKImii (puc. 15, 6, e).
CorytacHO CBOMCTBY ITpoenrpoBaHust Ne 6, oIHa M3 TIPOeKIINiA (PUTYPHI,
PacCITOJIOXKEHHOM B TNIOCKOCTH, MapaJiIeIbHOM TUIOCKOCTH TIPOEKIINIA,
KOHTPY3HTHA caMoii purype.

3ATAYA 8
Ha smope MoHka NocTpouTh HEAOCTAIOIILYIO TTPOESKIIMIO MPSIMOIA /,
MpuHamIexaniei Tmockoctu oA, B, C) (puc. 16, a).

2 b

Puc. 16

Kommenmapuu x pewenuio 3adauu:

[psiMast npyYHAIIEKNT ITIOCKOCTH, €CJIM IBe €€ TOUKU IPUHAIEKAT
JIAHHOM IUIOCKOCTU. BEIOepeM B KauecTBe TeOMeTPHUUECKOTO OIIpeIe I -
TeJIsl IPSIMOi / TOUKM ee TlepecedeHHUsI ¢ periepoM Iutockoct 1 1 2.
OrmeTum Ha yepTexe UX GppoHTaNbHbIe TIpoeKuuu /| 1 2,. ['opu3oH-
TaJIbHYIO POEKLIIO /, IPSMOM /, pUHa/IeXXalIei IIOCKOCTH o, TIPOBe-
JIeM Yepe3 TOPU3OHTAIbHEIE TTPOeKIIMKU ToueK I 1 2, TIOCTPOEHHBIX, CO-
OTBETCTBEHHO, 13 YCIOBHS IIPHHAJICKHOCTH OTpe3KaM IIPSIMBIX AB 1
BC (puc. 16, 6).

3AJTAYA 9
Ha smope MoHXa ITOCTpOUTD HeTOCTAOIIYIO ITPOEKIINIO TOUKH D,
npuHamIexanei rmmockoctu oA, B, C) (puc. 17, a).
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a) 0)
Puc. 17

Kommenmapuu x pewenuro 3adauu:

Touka npuHaaIeXuUT MJIOCKOCTH, €CJIM OHA JIEXXUT Ha KaKON-11M00
MPSIMOM, TIpUHAIJIEXAlleW TaHHOM TJIOCKOCTH.

IToaroMy, 1715t TOCTpOeHUsT HeAOCTaloLLEel MTPOeKLIMU TOUKU D HeoO-
XOAMMO TTOCTPOUTH MPOEKIIMY BCIOMOTaTeIbHOM MPpsSIMOii d, TTPOXOIsI-
1Iel yepe3 3Ty TOUKY 1 TIpUHajIexallei 3a1aHHOM MI0CKOCTU. YTOObI
MOCTPOUTD MIPOEKIIMHU MPSIMOM d, Hy>KHO UMETh ITPOEKIIMHU IBYX €€ TOUeK,
MpYHaUIeXalMX TUIOCKOCTU o [TpoBeneM ropu3oHTaIbHYIO TTPOSKIIUIO0
d, BCIIOMOTATEJILHOM MPAMON d Yepe3 3aaHHyI0 IPOeKLnIo D, Touku D
1 Yepes NPoeK1nIo A, Touku A. BeibepeM B KauecTBe FEOMETPUIECKOTO
orpeneauTesIs MpssMoil d Touku A 1 1 ee repecevyeHus ¢ pernepoM Iioc-
kocTu: d(A, 1). IToctpoum poHTanbHYIO npoekuuio d,(4,, 1,) u3 ycio-
BUS IPUHAUIEXKHOCTU TIPSIMOI d TTOCKOCTH .. COorslacHO CBOMCTBY ITpO-
enmpoBanus Ne 3, npoekuus D, Toukn D TOJDKHA JIEXATh HA IPOEKLIMN
d, npsAMoii d (Ha JIMHUM CBSI3U, TIEPIIEHAMKYIISIPHOM OCU NIPOEKIINM X, ).

3AJTAYA 10

Ha smiope MoH:ka MocTpoUTh HEAOCTAIOLILYIO TTPOEKIIUIO TUHUM f,
MpUHajIexallei IIocKocTh w(m, n) (puc. 18, a).

Kommenmapuu x pewenuro 3adauu:

Perrennie 3amaun 3aKmovacTCs B HAXOXKIEHNT TOPU3OHTAITLHOM IPOSK-
LAY TPEYTOJILHUKA f. 1711 3TOr0 HeOOXOIMMO ITOCTPOUTE TOPH3OHTAIEHBIC

23



MPOEKLIMHU BEPILINH TPEYroJIbHMKA, TO €CTh TPYK/bI PELIUTD 3a1a4y 10
oIpeaesIeHUIO HeJOCTAIOIIMX MPOEKIIMiA TOUeK, MPUHAIJIeXKaIUX 3a1aH-
HOM IUIOCKOCTH.

Tak Kak B 3a1aue 3a7aHa ()POHTANIbHAS IPOEKLIUA f, IMHUH f, 000~
3HAYMM IPOEKIIMU BEPIINH TPEYrOJIbHUKA, COOTBETCTBEHHO, A, B, C,
(puc. 18, 6).

Ipoexunio A, TOUKM A HAXOIUM U3 YCIIOBKS TIPUHALIEXHOCTU TOY-
KU A TIpSIMOIA A.

JLJ1s1 TTOCTpOeHUS TOPU3OHTAIbHOM MPOEKIMU TOUKU B NCTIOIb3Y-
€M BCITOMOTraTeJIbHYIO MpSIMYI0 1A, TIprHaAJIeXalllyto 3aJaHHON I1J10C-
KOCTU ®.
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Ha nepBbliii B3MIsi1, MOCTPOEHNE TOPU3OHTAIBHOMN MPOEKIIMU TOYKU
C kaxercsl TpuBUaIbHBIM. Ho, HeoOxonuMo ob6paTUTh BHUMaHUE Ha ToO,
4to (ppoHTanbHad npoekuus C, Touku C pacrojioxeHa Ha TOPU30H-
TaJIbHOM MPOEKLWHU 1, IPAMOI 1 (CilydaiiHOE COBIaieHUe MPOEKIMIA
reoMeTPpUIECKUX 3JIEMEHTOB, PACITOJIOXKEHHBIX B pa3HBIX YETBEPTSIX ITPO-
cTpaHcTBa): Touka C He MPUHALJIEXKUT MpsIMoit n. [ mocTpoeHus
TOPU3OHTAJIBLHOU TMpoeKIMKU Touku C UCITOJIb3YeEM BCIIOMOTaTeIbHYIO
MpsMyIo 2B, mpuHaajiexalllyto 3aiaHHOM IJI0CKOCTU o (puc. 18, 6).

CoennHuB nojyyeHHbIe IpoeKuuun A,, B,, C, 0oTpe3KaMu MPAMBIX,
NOJTyYMM UCKOMYIO FOPU3OHTAJIbHYIO ITPOEKLIMIO f, INHWUM f.

3ATAYA 11

Ha smrope MoHka MOCTpOUTD HETOCTAIOIIYIO TTPOEKIIVIO TMHUY m,
MpUHaajIexallei rmiockoctu B(b, ¢) (puc. 19, a).

Kommenmapuu x pewenuro 3adauu:

IMocTpoeHne TIPOeKILMIA IMHAW, TIPUHAIIEXKAIIESH TNIOCKOCTH, 3aKITIO-
yaeTcs B OTpeIeIeHNH MPOSKIIMI psima TOYeK, TIpUHAIJIeKAINX 3aIaH-
HOM MWHMU. JIMHUS m COCTOUT U3 HECKOJBKUX TPSIMOJMHEHHBIX U
KPUBOJIMHEWHBIX YIaCTKOB. Tak Kak 4epTexX OymeT JOCTaTOYHO HACKI-
IIeHHBIM, TTOAOOHBIE 3a1a4l PEeKOMEHIYeTCs pelliaTh B MacIITabe yBe-
mmyeHns. HauleMm mmocTpoeHus ¢ orpe-

IedeHUs HeIOCTAIOINX ITPOeKINU

MIPSIMOJIMHEMHBIX CETMEHTOB — OTpPE3- 7
koB 12 u 34 (puc. 19, 6). 3 pucyHka b7 G
BHIHO, UTO IUIS TTOCTPOSHMS (PPOHTATB-
HBIX IIPOEKIMI ToYeK 2 1 5 UCIIOIb30-
BajIach npsimast 16, 3amaHHast ToukamMu [
1 6, IPUHAJICKAIMME periepy II0CKO-
ctu B(b, ¢). I1pu noctpoeHnn poHTANIb-
HBIX IPOeKIMi ToueK 3 1 4 Oblla yuTe-
Ha TapaJiieJIbHOCTh OTpe3Ka 34 MpsIMBIM
b u ¢ (cBoiicTBO MpoetpoBaHUST Ne 4).

CermenTnl {1, 7, 11, 9, 3}u {4, 8, 12,
10, 2} — XpuBble JUHUU (HA TOpU-
30HTAJIBHON TIPOEKILIMKY OHU 3adaHbl
JIyraMu oKpy>kHocTeit) (puc. 19, ¢). CHa-
Yajia TIOCTPOMM HeIOCTAIOIIVE TIPOSKIIAN
TOYeK 7 U & MPOEKUMIO 8 HailneM u3
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Puc. 19,6
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YCJIOBUS TPUHAUIEKHOCTH TOUKU & TIPSIMOM ¢; JJIs1 TOCTpOeHUsT (pOH-
TaJIbHOI MPOEKIUU TOUKU 7 UCTIOJIb3yeM BCIIOMOTaTeIbHYIO MPSIMYIO
AS8. C nomottibto nipsMoit BC, napajuiesibHoM npsiMoii AS, Halinem (ppoH-
TajibHbIe MpoeKLuu Touek 9u 10. ITpoexkuyu Touek //u 12 ctpoum u3s
YCJIOBUSI MX TIPUHAJIEXKHOCTH BCIIOMOTaTeIbHOM MpsimMoii DS.

Eciu MbiceHHO coeiMHUTb Ha (DPOHTAJILHOM MPOEKIIMU MOJTyYeH-
Hble TOUKM, MOXHO TTpe/ICTaBUTh pe3yIbTaT pelueHus 3anadu. J1st 60-
Jiee TOUHOTO pelleHUs] HEOOXOAMMO HAWTH MTPOEKIIMH ellle HECKOJIbKUX
MMPOMEXYTOUHBIX TOUeK (MX IMPOCSKIINY Ha YepTeske MOXHO He 0003Ha-
yaTbh). OKOHYaTeJIbHbIN BapyuaHT pellieHus] — (PpOHTaJIbHAs TPOEKLINS
m, TUHAW m, TIPUHAIUIEXKaILEH TII0CKOCTH B(b, ¢), IPeICTaBjIeH Ha pU-
cyHke 19, e.

4. MOJIEJIMPOBAHUE ITOBEPXHOCTEN HA DITIOPE
MOHZKA

OCHOBHBIMH CITOCOOAMU 3aIaHUST TIOBEPXHOCTEH SIBJISIIOTCS: aHAIU -
TUYECKUI, KHHEMaTUUeCKUIA M KapKacHbIii 2, ctp. 20]. [Tpu kunemaTtn-
YeCKOM Ccrocobe MOBepXHOCTb pacCMaTPUBAETCST KaK COBOKYITHOCTh BCEX
Moc/ieA0BaTeIbHbIX MOJIOXKEeHUA HEKOTOPOU TMHIU (00pa3ytolieil), Te-
peMeliarolieics no onpeaeJeHHOMY 3aKOHY, 3aaBaeMOMY IPYToi Jiu-
Huell (Hanpapistolneit). OnHa 1 Ta Xe MOBepXHOCTh MOXET OBbITh 00pa-
30BaHa pa3IMYHbIMU criocobamu. Kitaccudukanus mosepxHocTeii Ha
OCHOBE UX OIpelIe/IMTeNIs MpUBeieHa B yueOHuKe [8, cTp. 88].

Ha smiope MoH:Xa IoBepXHOCTb 3a1aeTcsl MPOeKILMSIMU ee perepa.
i1 obecriedeHKsT HaIJISIMHOCTH M300pakeHUsI Ha YepTexke HeOOXOaMMO
yKa3aTh 0YepKU ITOBEPXHOCTH, SBJISTIOIMECS ITPOSKLIUSIMUA KOHTYPHOM
JIMHUA [2, CTp. 22], OTMETUTh BUINMOCTD 3JIEMEHTOB pernepa. Y CJIOBHO
CUMTAIOT, YTO TIPU MPOCIIUMPOBAHUM JIEMEHTOB ITPOCTPAHCTBA Ha IIOC-
KOCTb MPOEKIIMii, MOIETMpYyeMble OOBEKTHI BCETIa PacoIoKeHbI Tepe
HabmonaTeeM. B3mmsin HabmoaaTe sl HalpapJieH Ha OOBEKT 1 COBITAIAeT
C MPOELIMPYIOLLIM JTy4OM. BUIMMBIM cUUTaeTCsl OOBEKT, PACIIONOXKEHHBIN
OKe K HabmomaTelno. Borpoc o ToM, Kakoii U3 00BeKTOB PacoIOXeH
OJvDKe K HaOJTIONATeITio, pelliaeTesl Ha MO IPY TIOMOLLY TPOESKLIMIA KOHKY-
puUpyIoLIMX Touek [2, cTp. 13]. [ToBepXHOCTh cuMTaeTCsl HEMPO3pPayHOK.

YT1o06nI Ha 3mIope MoHXKa 1300pa3uTh TOUYKY, IPUHAIJIEKAIIYIO I10-
BEPXHOCTH, HEOOXOAMMO CHavaja MOCTPOUTD MPOEKIIUU KaKOi-T1u0o
BCITOMOTaTeJIbHOW JIMHUH, IPUHAJIeXAalllel TIOBEPXHOCTH, a 3aTeM Ha
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9TOM JIMHUU OTMETUTD MPOEKIIMY TOYKU. B KauecTBe BcrioMorareIbHbIX
JIMHUM, KaK MpaBUjIo, BbIOMparoTcs rpaduiecKu MpoCcThie TUHUM (TIpsi-
MBI, OKPYKHOCTH).

Wcnonb3yst airopuT™ MOCTPOSHUST TOUKU, MPUHAIJIeXAllel TTOBEPX-
HOCTH, MOXHO MOCTPOUTDH MPOEKIIMH JIF000U TMHUK, TPUHALJIeXKAIeH
MOBEPXHOCTU, pAaCCMaTPUBas €€ KaK COBOKYITHOCTb OT/I€JIbHBIX TOUEK.

PenieHne mogoOHBIX 3a1a4 pallMOHAIBHO HAYMHATD C OMpeaeIeHUS
MPOEeKLINiA TOUeK, MPpUHAJIEXAIX KOHTYPHBIM JIMHUSIM (TOYeK U3MeHe-
HUSI BUAMMOCTHU JIMHUY TTPU MPOELIMPOBAHUY Ha TUIOCKOCTHU MPOEKIIUIA).
3aTeM ciiefyeT oNnpeaeauTb IMPOEeKIIMU HECKOJIbKMX MPOMEXKYTOYHBIX TO-
yek. [TpoeKluu Mojy4yeHHBIX TOUEK COeAMHSIOT C yYeTOM BUAMMOCTHU
Y4YaCTKOB MOCTPOEHHOM JIMHUM MPU MPOELIMPOBAHUU Ha COOTBETCTBYIO-
LLYIO TIJIOCKOCTD ITpoeKLnid. J11s1 0603HauUeHMsT BUAMMBIX Y4aCTKOB MPH-
MEHSIIOT CILIOLIHYIO OCHOBHYIO JIMHMIO, /ISl HEBUIUMbBIX — IITPUXOBYIO.

B naHHOM y4yeOHOM MOCOOUHU pacCMOTPEHbI AITOPUTMBI IOCTPOEHUS
TOYEK Y JIMHUM, TTPUHAJIEXKAILIMX TTOBEPXHOCTSIM, Hanbosiee 4acTo BCTpe-
YalolMCs Ha TIPaKTUKeE.

4.1. MoaenmpoBaHue JJMHERYATHIX OBEPXHOCTEN

K nuHeityaTbIM TOBEPXHOCTSIM OTHOCSITCSI, B YACTHOCTH, KOHUYeCKasd,
LWJIMHAPUYecKas, Mpu3MaThdeckast u mupamMuaaibHas IOBEPXHOCTH.

OO0t MPpU3HAK BhIlLIeNepeYyrCIeHHbBIX TOBEPXHOCTEN — MPSIMO-
JIMHEMHOCTH 00pa3yIoIeii.

4.1.1. MoaenupoBaHie KOHHYECKOl MOBEPXHOCTH

KoHnueckoit Ha3bIBaeTCsl IOBEPXHOCTL, 0Opa30BaHHAs TiepeMeliie-
HUeM TIpsIMOi (0Opa3yollieil), MpoXosiieil Yepe3 HeIMOABMUKHYIO (CO0-
CTBEHHYI0) TOUKY F (BepIlIMHY) U MepeceKarolleid HeKOTOPYIO JIMHUIO f
(Hanpasistoliy). Ha amope MoHxxa KoHWYecKasl TOBEepXHOCTh 3a/1a-
eTCsI TIPOEKLIMSIMU peliepa: BeplUMHbI F 1 Hanpabhsowei f (puc. 20, a).

AJITOpUTMITYECKAsT YACTh OTIPEISIUTENIS BKIIIOUaeT B ceOsT TTOCTpoe-
HUE NPSIMOJIMHERHBIX 00pa3yIolInX, MPOXOAAIINX Yepe3 BeplUHy F 1
nepecekarolmx Hanpasisitoliyio /- Ha pucyHke 20, 6 moctpoeHa obpa-
3yrolas FA, mpuHaiexalias ITaHHOH KOHUYECKON MOBEPXHOCTH.

st obecrieyeHUsT HAIJIIIHOCTY YepTexka n300paxaroT 04epKu Io-
BEPXHOCTH M C TIOMOIIBIO KOHKYPHUPYIOIINX TouekK (Harpumep, M u N)
OIpeaesIIIOT BUIMMOCTh HapaBIsIoLIei /.
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Puc. 20

3AJIAYA 12

Ha amope MoHXa ITOCTpOUThb HeTOCTAOIIME MPOSKIINN ToUeK M 1
N, npuHajaexalmx KoHuueckoil mosepxHoctu (7, k) (puc. 21, a).

Kommenmapuu x pewenuro 3adauu:

1t mocTpoeHUsT TOYEK, TIPHHAUIESKAIINX JIMHEMJaThIM TTIOBepXHOC-
TSIM, K KOTOPBIM OTHOCHUTCSI KOHYecKasl TTOBepXHOCTh, B KAYECTBE BCIIO-
MOTaTeJTbHBIX JINHUIM TTOCTPOSHUS UCITONIB3YIOTCS MPSMOJIMHEHEBIE 00-
pasylolne, KOTOphIe IPOXOMAT uepe3 BepIIMHY 1 M TlepeceKaroT
HaIpasJsIIoLIyIO k.

ITocTpoeHue HegocTatolel Mpoekunu Touku M (puc. 21, 6): yuepes
3alaHHyI0 NipoekLuio M, Touku M u3 npoexuuu T, BepiunHbl 7 1ipo-
BOIWM TIPOCKIINIO TIPSIMOJIMHEWHON 0Opa3yIolleil 10 TepecedeHus ¢
NPOEKLIMeEN K, HaMpaB/IsoLeii k, oTMedaeM (DpOHTaJIbHBIE IPOEKLMHU /|
1 2, TOYeK MepeceyeHus obpasyollei ¢ Hanpapysiomeil. Ha nepeceye-
HUM JIMHUY CBA3M ¥ TIPOEKLIMMU K, HATIPABJIAIOILEH HaXOIMM rOPU30H-
TaJIbHbIE IPOEKLIMK 3TUX ToueK: /, 1 2,. CoeTMHUB NOJlyYeHHbIE TOUKA
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a) 0)
Puc. 21

¢ mpoekuueit 7, BEpIIMHBI, OIyYUM FOPU3OHTAIbHBIE TPOEKLIMK 00pa-
3YIOLIMX, KOTOPbIM MOXeT MpUHaUIeXaTh 3agaHHast Touka M. Ha nepe-
CEeYEHUH JIMHUU CBS3H, TIPOBENEHHOI Yepe3 3alaHHYIO TIPOeKLMIo M,
C TOPU3OHTAJIbHBIMM MpPOoeKUUsIMU obpasytommx 771 u T2 oTMeuaeM
npoexunu M, u M,* touex M u M*, I1pu npoeLupoBaHuy Ha (HpoH-
TaJIbHYIO TJI0CKOCTb MPOEKIUI MPOeKIIMK BUTUMO M ¥ HEBUAMMOM
M* Touek coBrniagaror. I1py npoenMpoBaHUK Ha IUIOCKOCTS T, 00€ T0-
CTpOEHHbIE TOYKU SIBJISIOTCS BUTUMBIMU.

ITocTpoeHune HenoCTaIOLLEN ITPOEKIIMA TOYKU N: BO BTOPOM I10JIE
4epes 3alaHHYI0 NpoeKuuio N, Touku N u3 npoekuuu 7, BEPLUIMHBI
NPOBOIMM ITPOEKLIUIO 00PA3yIOILEei 10 IIePeCeYeH s C POEKLUeN k,
HanpasJISIOLIEH, OTMeYaeM TOUKyY epecedenus 3,. Ha mepeceuennu -
HUU CBA3U C IIPOEKILIMEN k, HAXOIUM (DPOHTAJILHYIO IPOEKLIMIO TOYKH 3.
CoeIMHMB MONYYEHHYIO TOUKY € TPOeKMei 7, BEPLUIMHBI, MOTYyYUM
(bpoHTaNIBbHYIO MPOoeKLIMIo obpa3zytolleil 73, KOTOpoii MPUHAMJIEXKHUT 3a-
naHHas Toyka N. Ha mepeceyeHUr JMHUM CBSI3U, TIPOBEACHHOI Yepe3
3a[JaHHYI0 IPOEKLINIO N,, ¢ PPOHTATLHOM MpoeKLuei oopasyroweit 73
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OTMEYaeM HeloCTaroulyto npoekuuio N, Toukn N. [Tpu npoeumposannm
Ha TUIOCKOCTh 7, ToYKa N HEBUAMMA, TaK KaK IPUHAIIEXUT HEBUIM-
MOl 00pa3yroleil KOHMIeCKOM MMOBePXHOCTH (BUANMOCTD BCITOMOTA-
TETBHBIX JIMTHUI TTOCTPOSHMS TOITyCKaeTCs He OTMeYaTh); TIPY IMPOeIIv-
POBaHUM Ha IJIOCKOCTb T, TOUKa N BUIHA.

3AJTAYA 13

Ha smiope MoH:ka MocTpouTh HEAOCTAIOLLYIO MPOEKIIUIO JIMHUMU /,
MpYHaiexkaleit Konnueckoi mosepxHoctu Q( 7, b) (puc. 22, a). Onpe-
JIeJIUTb BUIUMOCTb.

Puc.22,a
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Kommenmapuu x pewenuro 3adauu:

ITocTpoeHne TIPOSKIIMIA JIMHNW, TIPUHAIEXKAILEH TOBEPXHOCTH, 3aK-
JIloyaeTcs B OIpeAesieHUH MPOeKWi psiia ToUeK, MpUHAaIIeXalluxX 3a-
JaHHoM uHMuK. [Ipexie yeM MPUCTYIIUTh K OCYIECTBICHUIO ajlTOPUT-
Ma, HeoOOXOAMMO CHavajia OTNpeie/ITh XapakTep 3aJaHHON JTUHUM [ 1
HaMETUTb TUIaH pelleHUs] 3aauM.

Ecnu paccmaTpuBaTh JUHUIO [ KaK pe3ysbTaT MepeceyeHus] Topr-
30HTaJIbHO-MPOELIUPYIOLLEH TIJIOCKOCTH € 3alaHHO KOHMYECKOM T10-
BEPXHOCTBIO, JIMHUS [ IBJIIETCS YaCThIO BJUIMIICA, BBIPOXIEHHOTO Ha
TOPU3OHTAJILHOM TTPOEKIINHU B OTPE30K MPSIMOT (KOHMUECKIE CCUeHUS
MOAPOOHO pacCMOTPEHHI B mocoouu [2, cTp. 18]).

ITpu pelreHnn MOJOOHBIX 3a1a4 PEKOMEHAYETCSI CHadajia orpe/e-
JIUTh MPOEKILMU TOUEK, MPUHAMJIEKAIIUX KOHTYPHBIM JIMHUSIM, a 3aTeM
HaWTHU MPOEKLUN HECKOJIbKUX IMTPOMEKYTOUHBIX TOUEK.

Haunewm pelrieHre 3a1auul ¢ MOCTPOSHMS TOUYeK [ 1 2, TIpHHAIJIeXa-
LIMX HaIpasJsioieit b (puc. 22, 6). 3ateM, UCTIOJIb3Ys IIPOEKLMIO 3, Ha
TOPU3OHTAJILHOM OYepKe KOHUUYECKOI MOBEPXHOCTHU, OIIpee MM Hel0-
CTaOUIYIO MPOEKUMIO 3, TOYKM 3, NpUHaIexallen oopasyoiuein 7A.

Touku 41 5, GpoHTaNIbHBIE IPOEKUMU 4, U 5, KOTOPBIX IIPUHAIE-
XaT (PPOHTAIBHOMY OUEPKY KOHUUYECKOU MOBEPXHOCTHU, SIBJISIIOTCSI TOU-
KaM¥ U3MEHEeHUsI BUAMMOCTH JIMHUY [ TTpY TIpOeLIMPOBaHWM Ha T1JI0C-
KOCTb 7. JIJIsl MX MOCTPOEHUS HEOOXOAMMO HAWTU rOPU3OHTAIbHbIE
npoekunu T,C, u T, D, 06pasyiolimx, KOTOPbIM OHU IIPUHAJIEXAT, OT-
METUTb TOYKM IepeceyeHus 4, U 5, NPOeKUMiA 3TUX 00pasyIoIIUX C
npoeKuuen /,, a 3aTeM OINpeNeInTb NPOEKUUK ToUeK 4 U 5 B IIEpPBOM
roJe.

st 6oj1ee TOUHOTO MOCTPOSHUS DJUTMIITUYECKON KPUBOU HYXXKHO
OIpeAe/IUTh MPOEKIIUK ellle HeCKOJIbKUX ToueK. Touku 6 U 7 mocTpoe-
HBI C UcIoJib3oBaHKeM oopasytolux 7F u TF, poeKlund KOTOPhIX B
T0JI€ T,, COBIIAZIAIOT, COOTBETCTBEHHO, C NMPOEKLMAMM obOpasyroumx 7Cu
TD (puc. 22, 8). 1711 TOCTpOeHUST OCTAJIbHBIX TIPOMEXKYTOUHBIX TOUEK
BbIOpaHbI MPOU3BOJIbHBIE oOpasytoliue. CoeIMHUB BCE MOJTyYeHHbIE
TOYKHM, TIOJTy4UM (DPOHTAJILHYIO TIPOEKLIMIO /| KPUBOIA /, TpUHaUIeXa-
el KoHn4YecKoi moBepxHocTu Q( 7T, b).

st onpenesieHUs BUIMMOCTU KPUBOM / TIpU MpoelupoOBaHUN Ha
IUIOCKOCTh TIPOEKLIUI T, UCIIOJIb30BaHbl TOPU3OHTAJIbHbIE MTPOEKLIMU
KOHKYPHUPYIOIINX ToueK 3 1 M, MpUHAUTeXXaIlUX, COOTBETCTBEHHO, 00-
pasyromiuM TA u TG, npoeKury KOTOPbIX COBMaaaior B mnoie «,. Io
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Puc. 22,6
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TOPU3OHTAJIbHBIM TTPoeKLUsAM ToueK 3 u M BUAHO, YTO TOYKa 3, 1O
OTHOILIEHUIO K HaOItoAaTeNt0, paciojoxeHa 3a Toukoit M. CinenoBa-
TeJIbHO, TOUKa 3 MPUHAIJIEXXUT HEBUIMMOI YaCTH TTOBEPXHOCTHU, TTO3TO-

My YY9aCTOK JIMHUM [, BKITFOUAIOIINI TOUKY 3, OyaeT HeBUIUMBIM (Ha

PVICYHKE OH OTMeYEH LITPUXOBOM JTMHUEH).

3ATAYA 14

Ha smiope MoHXa MOCTpOUTH
HeJIOCTaOIIYI0 MPOEKIIMIO JIMHUM /,
MPUHAJIEXAILIEN KOHUYECKOU T10-
BepxHocTu Z( 7, /) (puc. 23, a). Ornipe-
JIeJIUTb BUIAUMOCTb.

Kommenmapuu k pewenuro 3adavu:

3agaHHasi JUHUSA [ COCTOUT M3
JIBYX cerMeHTOB. Kaxablii cerMmeHT
MOXHO paccMaTpuBaTh KakK 4acTb
JIMHUU TiepecedyeHUs] (PpOHTAIbHO-
MPOELIMPYIOLLIEN TIIOCKOCTU C IMTOBEP-
XHOCTBIO MPSIMOTO KPYTOBOTO KOHYCa
(puc. 23, 0).

ITnockocTh o nepecekaeT 3agaH-
HYIO MTOBEPXHOCTH 110 OKPYKHOCTH,
Jiexxallleil B TIOCKOCTH, Tapajliesib-
HO MJIOCKOCTH TIPOCKLUI T, TO3TO-
My cerMeHT {1, 2, 3} Bo BTOpoM 1oJie
MpOeLMpYyeTCcs B AYTY OKPYKHOCTH,
JIJIS1 TIOCTPOEHUSI KOTOpPOIt He Tpedy-
€TCs1 IPOMEKYTOUHBIX TOUEK.

B cedyeHrn KOHMYECKOl MOBEPX-
HOCTHU TIJIOCKOCTBIO [ TOJIy4yaeTcs
napadoJia (KOHUYECKHe CeueHusI o~
pOOHO pacCMOTpeHEI B Iocoouu |2,
ctp. 18]). Iyt mocTpoeHmnsI TOPMU30H-
TaJIbHOM MpOeKIIMY NapadoJibl He0O-
XOIMMO HAMTH TTPOEKIIMU HECKOJIbKIX
MPOMEXYTOUHBIX TOUeK. B KauecTBe
BCIIOMOTaTeJIbHBIX JIMHUIA MpPU TO-
CTPOEHUU TOYEK, MPUHAIJIEXAIUX

/;

Puc.23,a
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JTAHHOM TTOBEPXHOCTU, MOXKHO BbIOPATh JIMOO MpsIMble-00pasyloliye, 0o
OKPYXXHOCTH (puC. 23, 6). PellieHreM 3a0a4 ABJISAETCS NPOEKLMA [, TMHWN /,
TMOJIHOCTBIO BUIMMOIA TIPY MPOELMPOBAHKMM Ha IUIOCKOCTh IMPOEKLIIA T,

4.1.2. MoneaupoBanie LWIMHIPUYECKOH TMOBEPXHOCTH

HunuHapuyeckoi Ha3bIBaeTCsl TOBEPXHOCTh, 00pa3oBaHHasI repeMe-
LIeHWeM MpsiMOii (0OpasyrolLieit), mpoxosiieli yepe3 HEMOABIKHYIO Oec-
KOHEUYHO yJaJeHHYIO (HeCOOCTBeHHYI0) TOUKY F (BepllIUHY) U Tlepece-
Kalollleil HeKOTopy1o JuHMIO f (Hanpasisolyto). Ha smope MoHxa
LMJIMHApUYECKast IOBEPXHOCTD 3a1aeTcsl MPOEeKIMSIMU periepa: BepIiu-
Hbl F'u Hanpasistoneit f (puc. 24, a).

AJropyTMHUYECKas YacThb ONpeaeuTesIsl BKIoYaeT B ce0sl IMocTpoe-
HUE NPSIMOJIMHEHBIX 00pa3yIoIIMX, TPOXOASIIMX Yepe3 0eCKOHEUHO
yIaJIeHHYIO BeplUMHY F U Mepecekalolyx HarpasJsollylo f (Bce oopa-
3ylolIMe UMIMHAPUYECKON MOBEPXHOCTHU MapajlieibHbl HAITpaBIeHUIO
Ha BepiuMHY). Ha pucyHke 24, 6 moctpoeHa oopasyrolast FA, npuHaie-
JKaluast TaHHOM UMIMHAPUYECKON MOBEPXHOCTHU.

@/F

a)
Puc.24

40



s obecrieyeHUs HAMJISIAHOCTY YepTexka N300pakaroT OUepKU I10-
BEPXHOCTH U C TIOMOIIBI0O KOHKYPUPYIOLIMX ToueK (Harmpumep, M u N)
OIpeesISIIOT BUIMMOCTD HalpaBJisiollei . BepxHee ocHOBaHWe LIMIWH-
JPUYECKOM MTOBEPXHOCTH JIOITyCKAeTCsl He M300paKarh.

CpaBnuB pucyHku 20, a, 6 u 24, a, 6, MOXHO cziejaTh BBIBOJ, UTO B
cJIydae yiaJeHUs BepILMHBI B 0eCKOHEYHOCTh, KOHMUYECKasl IIOBEPXHOCTh
TpaHchOpPMUPYETCS B IUJIMHIPUYECKYIO.

Ecnu BeplivHa HUIMHAPUYECKON MOBEPXHOCTH COBMeEIIIEHA C Of-
HUM U3 LIEHTPOB MTPOeLIMPOBaHUsI, 0Opa3yeTcs Mpoelrpyrolas IIUINH-
JpudecKasi IIOBepXHOCTh, KOTOpasi Ha OMHOM 13 TJIOCKOCTe! IMPOEKIINA
MPpOELMPYETCs B IMHUIO (BHIPOXKIEHHYIO TTPOEKIINIO).

OO0pazyioliias ¢ Npoeuupyole HUIMHIAPUUECKON TTOBEPXHOCTU
2(F, a) — ropuzoHTaJIbHO-IIpoeLMpYyIolas rpsiMas (puc. 25, a); 0b-

& b,
iy b,
- - /5 =5
Lo &
a) 0)

Puc.25
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pasylollias e npoelrpyollel TUIMHApUuYecKoi moepxHoctu Q( 7, b) —
(bpoHTaTLHO-TIpOELIMpYIOLLAs TipsiMas (puc. 25, 6).

3AJTAYA 15

Ha smiope MoHXa TTOCTPOUTh HeTOCTAOIINE TTPOSKIINHA TOUKH S,
MpUHAaIIeXallel MIMHIpUIecKou moBepxHocTH W( 7, b) (puc. 26, a).

Kommenmapuu x pewenuro 3adauu:

15t mocTpoeHMs TOYeK, TIpUHAIJIeKAIIVX JTMHEHIaThIM TTOBEPXHOC-
TSIM, K KOTOPBIM OTHOCHTCS LIMJIMHAPHUIeCcKast TIOBEpXHOCTh, B KAYeCTBe
BCITOMOTATEIBHBIX JIMHUI TTOCTPOSHUST NCTIOTB3YIOTCS TPSIMOJIMHEHBIS
00pa3yltole, KOTOphIe TIPOXOIT Yepe3 66CKOHEUHO YIaJIeHHYIO Bep-
rHYy 7 1 nepecekaloT HaIlpaBIsoLLyio b.

IMoctpoenue HemocTarolelt TPOEeKIIUKM TOUKH S (puc. 26, 6): B iep-
BOM I10JI€ Y€Pe3 3aIaHHYIO IIPOEKLIUIO S, TOYKH .S TPOBOAUM 00pasylo-

Puc. 26
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LIy, TIapajUIeIbHYI0 HAMPABJIEHUIO HA MPOEKUUIO 7, BEPIIMHBI LU~
JIMHIPUYECKOM TIOBEPXHOCTH, 10 IIEPECEYEHMS C IPOEKLIMEN b, HaIpaB-
JSIOLIEN b, OTMeYaeM TOYKM NepeceueHus A, u B,. Ha nepeceyenun
JIMHUM CBA3M C IIPOEKLIMEN b, HAITPABIIAIOLLENH HAXOAUM TOPU3OHTA b~
Hble IPOeKUMK A, U B, 511X ToueK. ['0pu3oHTaIbHBIE IPOEKLMK 0Opa-
gytoiux 74 u TB, KOTOpbIM MOXET MTpHUHAaAexXaThb 3aJaHHast TouKa .S,
napajuie/ibHbl HallPaBJIEHUIO Ha TIPOEKUUIO T, BEPIIMHBI LMIMHIPU -
YyecKoit moBepXxHoCcTU. Ha JIMHMM CBSI3M OTMeUaeM ropyu30HTaJIbHbIE PO~
€KUM ToueK Su S*, mpuHaaiexalyx, COOTBETCTBEHHO, 00pa3yIolM
TAw TB. TTpu npoeupoBaHUU Ha (PPOHTATILHYIO IJIOCKOCTh MPOESKIIUiA
MPOEKIMU BUAUMON S U HeBUAMMOI §* Touek coBragaoT. [Tpu npo-
€LIMPOBAHMM Ha TJIOCKOCTh T, TOYKA § ABJISETCA BUIUMOM, a §* —
HEBUINMOM.

3AJTAYA 16

Ha smrope MoHXka nocTpouTh HEAOCTAIOLILYIO TTPOEKLIMIO JUHUU C,
MpUHaIexXalllel HUIMHIApUYeCcKoit oBepxHocTU O(F, a) (puc. 27, a).
OrnpeneanTb BUTMMOCTD.

£

NQ

Puc.27,a
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Kommenmapuu x pewenuro 3adauu:

Ecnu paccmaTpuBath JUHUIO C KaK pe3yJibTaT nepecedeHust ppoH-
TAILHO-IIPOELIUPYIOLIEN TUIOCKOCTU C 3aaHHON LIWJIMHAPUYECKOM MO0~
BEPXHOCTBIO, JIMHUS C SIBJISIETCS 3JUIMIICOM, BBIPOXIEHHbBIM B ITEPBOM
I0JIE B OTPE3OK IPSAMOIA.

HauHewm peleHue 3agauu ¢ rnoctpoeHust Touek I/ u 2 (puc. 27, 6),
MpuHamiexanmx oopasytomum FA u FB, hpoHTalbHbIE NPOEKLIMU KO-
TOPBIX SBJISIIOTCS YACThIO (PPOHTAIIBHOTO OUYepKa 3aJaHHON LIMJIMHAPU-
YECKOM MOBEPXHOCTH.

Touku 31 4, rOpU30HTaIbHbIE POEKLIMU KOTOPBIX 3, U 4, IPUHALI-
JIexKaT TOPM30HTaJIbHOMY OUYEPKY LMJIMHAPUYECKOU TTOBEPXHOCTHU, SIB-
JISIIOTCSI TOYKAaMU U3MEHEHUsI BUIMMOCTHU JIMHUY ¢ TIPY TTPOELIMPOBa-
HUU Ha IJIOCKOCTb T,. g MX MOCTPOEHMsI HEOOXOAMMO HaiTh
(dponTanbHbie ipoekuuu F, C, v F, D, 00pasyrolux, KOTOPbIM OHU IIPU-
HAJJIEXaT, OTMETUTb TOUKHU MEPECEYEHUS 3, U 4, IPOEKLIMI STUX 0Opa-
3YIOLIMX C TIPOEKLIMEN ¢, 3aJaHHOM JIMHUM ¢, & 3aTEM OIPEEIUTh TOPU-
30HTaJIbHBIE TIPOEKUMK 3, U 4, ToYeK 3 U 4.

151 GoJiee TOUHOTO MOCTPOEHYS BJUTATICA HYXKHO OINPeAeIUTh MPOeK-
LN ellle HeCKOJBKMX ToueK. TOYKM 5 ¥ 6 TTOCTPOEHEI C UCITOJIb30BaHM -
eM obpasyroumx FEu FG, coBnajarouyx B MoJiE T, COOTBETCTBEHHO, €
npoexkumsimMu odpazytommx FCu FD (puc. 27, 6). 1 nocTpoeHust Ipo-
MEXYTOUHBIX TOYeK 7 1 & BBIOpaHBI IPOM3BOJIbHEIE obpa3syioine. Co-
€JIVHUB BCE MOJIyYEHHbIE TOUKH, MOJTYYUM FOPU30HTAIBHYIO ITPOEKIINIO
¢, KPUBOIA ¢, MPUHALIEXALIEH LIMIMHIPUIECKON MOBEPXHOCTH O(F, a).

Jns onpeneneHus: BUIMMOCTYA KPUBOM C MPU MPOELMPOBAHUN Ha
IUIOCKOCTb IPOEKLMI T, UCTIOIb30BaHbI (DPOHTAILHBIE TPOEKLIMH KOH-
Kypupyoolmx Touek / 1 M, npuHaaiexaliux, COOTBETCTBEHHO, 00pa3y-
oM FA n FH, IpoeK1my KOTOPhIX COBNAJAOT B MOJIE T,

4.1.3. MoaeanpoBaHue NPU3MATHYECKOil OBEPXHOCTH

IIpusmatryeckoii Ha3bpIBaeTCsI MOBEPXHOCTh, 0Opa30BaHHAS MepeMe-
LLIEHMEM MpsIMOI (0Opa3yloleit), MPOXOoAsIIei yepe3 HEMOABIKHYIO Oec-
KOHEUYHO yIaJieHHYI0 (HecOOCTBEHHYIO) TOUKY F (BeplUMHY) U Tepe-
ceKalollel HampapJIsIoUylo f — JOMaHYIO JIMHUIO.

Mogaenb npusmMaTuiyecKoi oBepxHocTu A(F, f), mocTpoeHHasI 1o Me-
Tomy MoHXa, IIpecTaB/IeHa Ha PUCYHKe 28, a.

AJropuTMHYECKasl YaCTh OIPEACIMTES BKIIIOYAET B CE0sI HOCTPOE-
HUe€ MPSIMOJMHEMHBIX 00pa3yIOIIUX, IPOXOASIIMX Yepe3 0ECKOHEUHO
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R =y

a) 0)
Puc. 28

yIaJIeHHYIO BepIIMHY F 1 niepeceKarolrX HalpasJIsiollyto f (Bce oopa-
3yloll1e MPpU3MaTUIeCKOi MOBEPXHOCTU MapalieJIbHbl HalpaBJIeHUIO
Ha BepilMHY). Ha pucyHke 28, 6 moctpoeHa obpasyroliias FA, npuHaaie-
JKalast JaHHOU TTPU3MAaTUIeCKOM ITOBEPXHOCTH.

s obecrieueHHsT HATJISIAHOCTU YepTexKa U300pakeHbl MPOoeKIIUU
BCceX pedep MPU3MATHIEeCKOM TMTOBEPXHOCTH (C YIETOM BUIMMOCTH) U
OTMeUYeHa BUIMMOCTh HampasJsiolleil £, BunuMocTh HanpaBJstolein
orpejiesieHa ¢ MOMOIbBIO KOHKYPUPYIOIIUX ToueK M u N.

Ecnu BepiivHa npru3mMaTUYecKoil MOBEPXHOCTY COBMeEIIEHA C OMHUM
13 LICHTPOB MPOELIMPOBAHMSI, 00pazyeTcs TPOeLMPYIOIIast TPHU3MaTHIeC-
Kasi TOBePXHOCTb, KOTOpasi Ha OMHOM U3 TUIOCKOCTe| MPpoeK1Inii ITpoeL-
pyeTcsl B JIMHUIO (BBIPOXKIEHHYIO MpoeKiuio). [TpramaTrueckasi moBepx-
HOCTb, IPOELIMPYIOLLAst [0 OTHOLIEHHUIO K TUIOCKOCTH T, U300paXkeHa Ha
pucyHke 29, ee obpasytoiiasi / — (ppoHTaIbHO-TIPOeLIMPYIOLIas IIpsiMasl.
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Puc.29

3AJIAYA 17

Ha smope MoHxXa IoCTpouTh He-
JTOCTaloIIMe MPOEKIIN TOUYKU M, Tipu-
HaJUIeXaller IIPU3MaTUYECKOM IoBep-
xHocTU X(F, a) (puc. 30, a).

Kommenmapuu x pewenuro 3a-
dauu:

IIpexne yeM MpUCTYNUTH K pe-
LIIEHWIO 3aJa4u, AJ1s1 ya1oocTBa 000-
3HAYUM BEPIIMHBI OCHOBAaHUS MHO-
rorpaHHuka: A, B, C, D (puc. 30, 6).

B maHHOM npuMepe paccMoTpe-
HbI IBa BapyMaHTa MOCTPOEHUS BO3-
MOXHBIX (DPOHTAJIBHBIX MPOECKIUI
Touku M. Crioco0 IoCTpoeHUs He-
JIOCTaOIIed MPOEeKIIMU TOUYKU M,
IpUHAIIEXKAIIEH TPU3MaTUYECKOMN
nmoBepxHocTu X(F, a), C MOMOILbIO
MPSIMOJIMHEMHBIX 00pasyomux F1u
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Puic. 30,6
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F2 anaymornyeH nocTpoeHUSIM TOYKH, TIPUHAIEXKAIEeH IMHIpUYEC-
KOM IMMOBEPXHOCTH.

Bo BTOpOM criocobe pelieHe CBOIUTCS K TOCTPOSHUIO ITPOESKIIMIA
TOYeK, MpUHaJiexalux miockoctiM ADFu CDF, ¢ ToMOLIbIO TTPOU3-
BOJIbHBIX BCITOMOTaTeIbHBIX TIPSIMBIX 34 11 35, IprHAamIeXXallnuX COOT-
BETCTBYIOIIMM T'paHIM IIPU3MATUUYECKOM MTOBEPXHOCTH.

I1pu npoenpoBaHUM Ha TOPU3OHTAJIBLHYIO TNIOCKOCTh MPOEKIINIA
npoeKuuy Bugumont M 1 HeBunuMon M* Todek cosranaroT. ITpu ripo-
€LIMPOBAHMU HA IJIOCKOCTh T, 00€ TOYKU SABJIAIOTCS HEBUIUMBIMU.

3AJTAYA 18

Ha smiope MoHXa IMoCTpOUTh HEJOCTAIONIYIO ITPOSKIINIO IUHWUH /,
MpyHajiexalei npusmarndyeckoit nmosepxHoctu Q( 7T, ABC) (puc. 31, a).
OrnpeneTMTh BUTUMOCTbD.

Kommenmapuu x pewenuro 3adauu:

Eciu paccmarpuBaTh TMHMIO [ KaK pe3yiIbTaT MepecedeHns TopH-
30HTAJIEHO-TIPOEIIMPYIOLIEH TIJIOCKOCTH C 3aIaHHON TTPU3MaTHIeCKOM
MTOBEPXHOCTEIO, JIMHUS [ IBJISIeTCS] He3aMKHYTOM JIOMaHOM, BBIPOXKIEH-

/i

7

d
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HOI BO BTOPOM I10JIe B OTPe30K MpsiMoii. Bce cerMeHThI loMaHol / Tipsi-
MOJIMHEHBI, TIO3TOMY JIJIsl TIOCTPOEHMS MPOEKUMHU /| HY>KHO UCITOJIB30-
BaTh TOJIBLKO YeTbIpe TOUKU: I, 2, 3, 4 (MX TOPU3OHTAJIbHBIE MPOEKLINU
JIeXar Ha NiepeceyeHUH MPOEKLUK [, 3alaHHOM JIMHKUM | C TIPOEKIIMEH
A, B, C, Hanpasjisiioiueii v mpoekumsimu 7,4, u T, B, pebep) (puc. 31, 6).

DpoHTaTbHBIE TIPOSKINY TOUeK 1, 2, 3, 4 oTpeNesIioTCs] U3 YCIOBUSI
WX MPUHAIJIEXXHOCTA COOTBETCTBYIOLLIMM JIMHUSIM: TOUYKa / TIpUHAaaJIe-
KUT pebpy TA, Touka 2 — oTpe3ky AC Hampapisiollei, Touka 3 —
otpe3ky BC Hampasisiolleit, Touka 4 — pedpy 7B. CoenuHSTh MOJy-
YeHHbIe TOYKU HYXXKHO, YUUTHIBASI UX TIPUHAIJIEXKHOCTh OIpeAesIeHHbIM

/i

/ 4=M,
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rpaHsIM PU3MaTUIECKON TTOBEPXHOCTU: OTPe30K /2 IeXKUT B IJIOCKOCTU
ACT, orpesok 14— B miockoctu ABT, orpezok 34 — B miiockoctu BCT.

ITpu npoeuipoBaHrK Ha (DPOHTATILHYIO TUIOCKOCTb MTPOEKIIMA TOU-
KOl M3MeHeHUs] BUIMMOCTU JIMHUU [/ aBjisieTcst Touka /. JIjist onpeneie-
HUS BUAVMOCTU KPUBOM / TIpy MPOeLMPpOBaHUM Ha IJIOCKOCTb MPOeK-
LUiA 7T, KCITOJIb30BAHbI FOPU30HTAIbHbIE TIPOEKLIUU KOHKYPUPYIOLIMX
Touek 41 M, mpuHaIjIeKallX, COOTBETCTBEHHO, oopasytommm 7Bu TD,
NPOEKLIMU KOTOPBIX COBIANAIOT B MOJIE T,.

4.1.4. MonenupoBanne NMUPAMHAAIBLHON NMOBEPXHOCTH

IupamuoanbHO Ha3bIBaeTCs MTIOBEPXHOCTh, 0Opa3oBaHHas MepeMe-
LLIEHWEM TIPSIMOiA (00pasyrollieit), MpoXoasilel yepe3 HeMOABKKHYIO (CO0-
CTBEHHYI0) TOUKY F (BepllHY) U MepeceKarolleil HalpaBsoLIyo f —
JIOMaHYy0 JIMHUIO.

Monenb nupaMugaibHOK MOBepXHOCTU Z( F, f), TOCTpOeHHasI 10 Me-
Tony MoHXa, pefcTaBieHa Ha pUCyHKe 32, a. AJITOpUTMUYECKasl 4acTh

O/[7 /[7

a) 0)
Puc. 32
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orpeneuTelIsl BKJIIoUaeT B ce0sl MOoCTpOoeHUe MPSIMOJIMHEMHBIX 00pa3y-
011X, MPOXOASIINX Yepe3 BepllrHYy F 1 nepeceKarolx HarpaBisio-
uyto f. Ha pucyHke 32, 6 moctpoeHa odpasytoiast FA, mpuHaajiexaiiast
JaHHOM NMPU3MaTUYECKOM ITOBepXHOCTH. [{J1 obecIieueHrsI HarJIsIHOC-
TU YepTexka nu3odpaxeHbl pedbpa MUpaMuaaIbHON MOBEPXHOCTH (C yue-
TOM BUAMMOCTM) U OTMeUeHa BUAUMOCTb HarpasJisitolleii /. Buasumoctb
HarpaBJIsolleii onpe/esieHa ¢ TOMOILbIO KOHKYPUPYIOLLIUX ToueK M u N.

CpaBHUB pUCYHKU 28, a, 6 1 32, a, 6, MOXHO ciejaTh BBIBOJ, UTO B
ciIydae yaaJeHusI BepIIMHbI B 66 CKOHEYHOCTh, MMpaMUIaIbHAas TTOBepX-
HOCTb TpaHC(hOPMUPYETCST B IPU3MATUUECKYIO.

3ATAYA 19
Ha smiope MoH:ka MocTpouTh HEAOCTAIOLIUE TTPOEKLIUN TOUKU M,
MpyHaiexailiei mupamunanbHoit nosepxHoct Q( T, ABCD) (puc. 33, a).

i
o
A; by
7
5 G
I \
AZ 02 AZ ’ ’ 02
/2 /2
22 MZ 32
8, o8 G
7
a) 0)

Puc. 33
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KomMeHnTapnu K pemieHuIo 3a1a4u:

JI71s1 TOCTPOEHMSI FOPU3OHTAILHOM NpoeKuuKu M, To4Ku M MOXHO
UCII0JIb30BaTh NPSAMOJIMHENHYI0 00pasyollyo 7, nMpaMuaaibHOM 1o-
BepxHocTU Q(T, ABCD) v pou3BOJIbHYIO BCIIOMOTaTeIbHYIO Mpsi-
Myl0, NIpuHamIexanlyo rpanu BCT 1 IIpoxoIsinyio yepe3 TouKy M,
Harpumep, nipsimyto 23 (puc. 33, 6). Touka M BuaHA ITPU MPOELIMPOBAHUM
Ha o0e IJIOCKOCTH MPOeKLMH, TaK KaK OHa MpruHamiexxut rpaiu BTC,
BUIMMOI KaK TPY MPOELIMPOBAHUM Ha IUIOCKOCTh T, TAK ¥ Ha IUIOC-
KOCTb T,

3AJTIAYA 20

Ha smiope MoHXa nocTpouTh HeJOCTAIOLIYIO ITPOSKIINIO JIUHUM /,
NpUHamIexaniei nupamuaaasHoi mosepxHocti W( 7, ABC) (puc. 34, a).

OnpeneauTb BUTVMOCTb.
Kommenmapuu x pewenuro
/- / 3adauu:
Ecm paccmatpuBats JiHmo /
KaK pe3yJIbTaT IepeceyeHMUsI
(pOHTATEHO-NIPOELPYIOLICI
/ / TUTOCKOCTH C 3aJJaHHOM MUpa-
MUIAIBLHOM MOBEPXHOCTHIO, JIN-
HUs [ IBISETCS He3aMKHYTOM

\ JIOMAHOM, BBIPOXKICHHOM B IEp-
BOM I10JI€ B OTPE3OK IPSIMOI.

/4 B [ Bce cerMeHThI JloMaHoi [ Tipsi-
7 7 /  MOJIMHEIHBI, TOSTOMY [JISI IIOCT-

POEHUS NIPOEKLIMK [, 3aIaHHOM
[2 JIMHUM [ HYXKHO MCIIOJIb30BaTh
TOJIbKO YeThIpe TouKku: 1, 2, 3, 4
(Mx (pOHTAJIbHbIE TMPOEKLIMNU
Jiexar Ha Tiepece4yeHUU MpoeK-
uuu /, ¢ npoekuueit A B, C, Ha-
MpaBIsolIell U MPOeKLUIMU
T.A, v T, B, pebep nupamuiasib-
HOI1 moBepxHOCTN) (puc. 34, 6).

E > T'opyzoHTaIbHBIE MPOEKLIN
3TUX TOYEK OIPEHEIISIIOTCH U3
Puc. 34, a YCJIOBUA UX TIPUHALIEXKHOCTH
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COOTBETCTBYIOIIMM MPSIMBIM: TOUKa [ MpUHAIIEKUT pedpy 74, Touka 2 —
otpe3ky AC HanpaBnstolleit, Touka 3 — oTpe3Ky BC HampaBJsolIei,
Touka 4 — pedpy TB. Tak Kak pedbpo TB sIBisieTCSl OTpe3KOM MPOoPUib-
HOM TIpSIMOA, 111 TTIOCTPOEHMSI HeAOCTAlOIIel MPOeKIMKU TOUKU 4 Uc-
MOJIb3yeM CI0C00, paCCMOTPEHHbIN B 3adaue 4.

CoeauHSITh MOJyYeHHbIe TOUKU JIOMAaHOM JIMHUU HYXXHO, YYUThBI-
Basl UX TIPUHAJIEXXHOCTb OIpeeJeHHbIM IpaHsIM MUpaMUaaJbHON
MOBEPXHOCTHU: OTPe30K 12 nexut B mnockoctu ACT, oTpe3ok 14 —
B 1iockoct ABT, otpe3ok 34 — B mockoct BCT. Tlpu npoeunpoBa-
HUU Ha TOPU3OHTAJIbHYIO IJIOCKOCTb MPOEKIIWiA TUHUS / BUAMMA TOJI-
HOCTBIO.

4.2. MonempoBaHue NOBEPXHOCTE BpamIeHAst

IToBepxHOCTH, OOpa3oBaHHbIE B pe3y/ibTaTe BpallleHMsI KaKoi-I100
JIMHUM (00pa3yiollieil) BOKPYT HEMOABWXKHOM OCH, HAa3bIBAIOTCS ITOBEP-
XHOCTSIMU BpallleHHMS].

Ha smiope MoHka moBepXHOCTh BpallleHUs 3aaeTcsl TPOEKLIUSIMU
periepa: odpasyollieil m 1u ocu BpallleHus i (puc. 35, a). OGLIUHO TTOBEP-
XHOCTb PacroJjiaraioT TaK, YTOObl ee OCh ObLIa MepreHIuKYJISIpHa OTHOM
U3 IUIOCKOCTEM MPOEKIIUM.

Kaxmas Touka obpasylolleid onmuchiBaeT MpU BpallleHUU OKPYX-
HOCTb C LIEHTPOM Ha OCH BpallleHUs i. DTU OKPY>KHOCTHU, JiexXKalllie B
TJTIOCKOCTSIX, MePIIeHAUKYISIPHBIX OCU BpallleHus i, Ha3bIBaloTCs Ma-
pautensimu (puc. 35, 6). B paccMoTpeHHOM mpuMepe och BpallleHUs i
NePIeHANKYIISPHA IIOCKOCTH T,, TOTOMY TapaJUIe/id U300paxaloTcs
BO (OPOHTAJILHOM TIOCKOCTH MPOEKIIMI B BUIIE OTPE3KOB IPSIMBIX, a HA
TOPU30HTATIBHYIO TUIOCKOCTh MPOeMpPYIOTCs 6e3 MCKaxKeHUs! B BUIE
oKpyxxHocTeit. Hanbosbluas napaiiesib e Ha3blBaeTcsl 9KBAaTOPOM M0-
BEPXHOCTM, HAaMMeHbllIas g — ropyoM. [TocTpoeHue napajieneit, mpu-
HajJIeXXalluX MOBEPXHOCTH BpallleHUsl, SIBISIETCS aITOPUTMHUYECKOM ya-
cThlo ompeaenurtensa. Ha pucyHke 35, 6 mocTpoeHa Mapajielb p,
NpUHAIeXallas JaHHOM IOBEPXHOCTH BPALLEHMSL: YePE3 POEKLIIO A,
TOYKHU A, TIpUHAUIEXAILEN 00pasyroLleii /1, POBeIeHa MPOEKLKs p, T1a-
pajutenu p (MepHeHIUKYIAPHO NPOEKUUK i/, OCH BpalleHus i). ['opu-
30HTaJIbHAS MPOEKIMSI TOUKU A ompeaeieHa U3 YCIOBUS ee MpUHaI-
JIEXKHOCTH obpasytoleil m. Touka A, Bpalasich BOKPYT OCH BpalleHU i,
OIMCBIBAET OKPYKHOCTD p panuyca R, ¢ eHTpoM O, JiexXallluM Ha 0CU
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BpaieHus i. [Tapaurens p ipoenmpyercs 6e3 MCKaXKeHUs Ha TOPU30H-
TaJIbHYIO INIOCKOCTDb B BUJIE OKPYXHOCTH P,.

KpuBbie, KoTOpbie 00pa3yroTcs B CEYeHUN TTOBEPXHOCTH BpallleHUS
TJIOCKOCTSIMU, TIPOXOMSIIIIMMU Yepe3 OCh BpallleHU i, Ha3bIBAIOTCS Me-
pUIaHAMMU.

o

a) 0)
Puc. 35
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s obecrieyeHrsI HAIISIAHOCTY YepTexka N300pakaroT OUEPKU T10-
BEPXHOCTH. ['OpU30HTaIbHBIE TPOEKLIMY €, 9KBATOPa U g, FopJia OIpe-
JIEJISIIOT TOPU3OHTAJIBHBIN OUEPK MOBEPXHOCTH, a (PpOHTaAIbHAs MPOEK-
LM TJTAaBHOTO MEpUIMaHa, pacrioloXKeHHOTO B INTIOCKOCTH, MapasuleJIbHON
(bpOHTANIbHO MJIOCKOCTU MTPOEKLIMI, — (PPOHTATIbHBIN OUEpK.

B 3aBucrmMocTy ot Buaa oopasyollieil TMHUM MOXHO MOJYyYUTh pa3-
JINYHBbIE MOBEPXHOCTHU BpallleHrs . O0pa3oBaHKe YaCTHBIX BUIOB MOBEP-
XHOCTEH BpallleH!sI TOIPOOHO pacCMOTpPeHO B yueOHUKe [8, cTp. 111].

B vHXXeHepHO MpaKTHKe YacTO BCTPeYaroTCsl TOBEPXHOCTH Bpallie-
HMSI, MOJIEJI KOTOPBIX TIPUBEICHBI Ha pUCYHKe 36.

IToBepxHOCTB cheprl 00pa3yeTcs MPU BpallleHN! OKPY>KHOCTH BOK-
pYT Kakoro-jiunbo ee nruameTtpa. TopoBasi TOBEPXHOCTb 0OpasyeTcs Ipu
BpallleHUH OKPY>KHOCTU BOKPYT OCH, PACITOJIOXKEHHOM B TJIOCKOCTH 3TOM
OKPY>XHOCTH, HO He MpoXosiiieil uepes ee LieHTp. [1pu BpallieHUH 3J1-
JIUTICa BOKPYT €T0 OCU 00pasyeTcs aJuIrIicouns BpalleHus. Oopasyrolieii
MOBEPXHOCTH TJ1000M 1A SIBJISIETCS 1yra OKPY>KHOCTH.

(pepa Omkpeimei map - Faauncoud / nodoud
/ /
a b 4\
a, : b, 0> Al i
W -2

3AJIAYA 21

Ha smiope MoHXa NOCTpOUTh HegOCTaloIMe MPOEeKIIMU TOUEeK
L, M u N, npuHaaiexaluux cepuyeckoi moBepxHocTu (i, k)
(puc. 37, a).
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Puc. 37

Kommenmapuu x pewenuro 3adauu:

B kavecTBe BCrOMOraTeIbHbIX JIMHWIA JJIST TIOCTPOSHUS TOUEK, IPH-
HaJuIeXXallX MOBEPXHOCTSIM BpallleHMsI, K KOTOPbIM OTHOCUTCS cepu-
YecKasi [IOBePXHOCTbh, UCIIOIB3YIOT OKPYKHOCTU—ITapaJlIeIn.

IMocTpoeHne HegocTalOIEH IPOEKIIMK TOYKM L, TIpUHAaIIeXKaIIei
chepruecKOil MOBEPXHOCTH (puC. 37, 6): Yepe3 3aJaHHYIO MPOEKLMIO L,
TOYKM L MPOBOAMM MPOEKLMIO p, BCIIOMOTraTeIbHOM Mapaluieiu p, Ko-
Topast Ha (POHTAIBHOM TIOCKOCTU MPOEKLIMI U300pakaeTcs B BUAC
oTpesKa MpsiMoit. CTporM BTOPYIO MPOEKLMIO Napasliesid p, KOTOpast Ha
FOPU3OHTAILHOM NPOEKLIMU MPOELIMPYETCs B OKPYXKHOCTS p,. Ha me-
peceyeHNH JIMHUIA CBA3M C MPOEKLMEel p, OTMeYaeM rOPU30HTAIbHbIE
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npoekuuu L, v L,* Toyek L n L*, npuHapiexaimx napauienu p. [pu
MIPOELIMPOBAaHMM Ha (PPOHTAJIBHYIO IUIOCKOCTh MPOSKIUIMIA MPOSKIINN
BuavMoli L 1 HeBuauMoi L* Touek coBragaroT. [1pu nmpoenmpoBaHumn
Ha IUIOCKOCTD 1, 00€ MOCTPOEHHbIE TOYKU SIBJIAIOTCS BUAUMBIMH.
Henocraroipe rpoexkiyy Touek M u N orpenensiioTcs U3 yCJIOBUS UX
MPUHAIJIEKHOCTH, COOTBETCTBEHHO, TJITaBHOMY MepUIVaHy 1 3KBaTOpy e.
Touka M sBAsIETCSI TOYKOM M3MEHEHMS BUIMMOCTH IIPU TTPOEIIPOBAaHNI
Ha TJIOCKOCTb IPOEKLIUHA T, TaK KaK €€ (PpOHTaJIbHAS TIPOEKLIMS JIEXUT
Ha (ppoHTaATILHOM OYepKe cheprudecKkoit moBepxHocTu. I1pu mmpoermpona-
HUM Ha TOPU30HTAJIBHYIO TUNIOCKOCTh MPOoeKIInii Touka M BuaHa. Touka
N sBisIeTCcsl TOYKOM M3MEHEHMSI BUAMMOCTHU TP MPOepOBaHUN Ha
IUIOCKOCTb T, TaK KaK JIEXUT Ha FOPU3OHTAILHOM OuepKe e,. I1pu npo-
eLIMpOBaHMU Ha (DPOHTAJIBHYIO IJIOCKOCTh ITPOeKIINii Touka N BUIHA.

3AJIAYA 22

Ha smope MoHka nocTpouTh He-
JIOCTAIOILLYIO MPOEKIIUIO IMHWY /, TIpU-
Hajiexaluei cpepruaeckoil moBepx-
HoctU Q(i, m) (puc. 38, a). OnpenemTb
BUIMOCTb.

Kommenmapuu x pewenuro 3adauu:

JIvHus / cocTOUT U3 HECKOJbKMUX
cerMeHTOoB. Kaxpblii cerMeHT MOXKHO
paccMarpuBaTh Kak 4acTb JIMHUM Te-
peceueHust (ppOHTATBHO-MPOELIPYIO-
1LIel TJIOCKOCTU cO chepruuecKoi mo-
BepXHOCThIO (puc. 38, 6).

InockocTh o epeceKaeT 3a1aHHYIO
chepruecKylo IOBEepPXHOCTh IO OK-
PYXKHOCTH, JiexKallieid B TUIOCKOCTH, T1a-
paJjijie/IbHOM MIOCKOCTH MPOEKLIUM 7T,
noaroMy cerMmeHTbl AC u BD BO BTO-
POM I10Jie TIPOELIMPYIOTCS B IyTY OK-
PYXHOCTHU, JUIsl TOCTPOESHUST KOTOPBIX
He TpeOyeTcsl TPOMEXKYTOUHBIX TOUEK.

B ceuenum cepuyeckoii mosep-
XHOCTHU TJIOCKOCTSMM B U Y TakXKe
Puc. 38, a MOJIYYaroTCs OKPYXKHOCTH, HO OHU

CIENC N
NIPANGZ
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Puic. 38,6
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Pric. 38, 6




PACIIOJIOXEHBI IO/ YIJIOM K TUIOCKOCTH MPOEKLINIA 7T, [T03TOMY HAKJIOHHBIE
cermeHTl AE, EC, BF u FD Bo BTOpOM M0Jjie IPOSLUPYIOTCS B KPUBbIE,
SIBJISTIOLLIMECS] YACTSIMU 3JUTUTICOB. 111 MX TTOCTpOeHUsT HeOOXOIMMO HaTH
HECKOJIbKO IMPOMEXYTOUHBIX ToueK (puc. 38, 6). B kauecTBe BcrioMorareJib-
HBIX JIMHUI JIJ151 TTIOCTPOEHUS TOUEK, PUHAIEXAIMX chepruiecKoi IoBep-
XHOCTU Q(i, m), UCTIONTL30BaHbI BCIIOMOTaTe IbHbIe OKPY>KHOCTH-TIApaJUIeSTH.

PesynbratoM peleHus 3aqa4y ABJISIOTCS TIPOEKUMK [, U L* TuHWiA
Iv F, npyuHaiexaimx 3aqaHHoi cgeprudeckoit mosepxHoctu. Ipu mpo-
eLIMPOBaHUM Ha (DPOHTATIBHYIO TUIOCKOCTh MPOEKLIWI MPOEeKLIUU BUIV -
Mo / 1 HeBUAMMOU /* nuHuit coBnaaator. [Ipu npoeurpoBaHUU Ha
IUIOCKOCTD T, 00€ MMOCTPOEHHBIE JIMHUY SIBJISIOTCS BUTUMbBIMU.

3aMeTuM, 4To JUHUM [ U ¥ MOXXHO paccMaTpuBaTh Kak pe3yJbTar
repeceyeHus1 PPOHTATLHO-TIPOELIMPYIOLIei MPU3MaTUUeCKOl TMoBepX-
HOCTH C 3aflaHHOM cheprnuecKoil MOBepXHOCThIO Q(7, m).

3AJIAYA 23

Ha smope MoHxa mocTpouTh HefocTarolye MpoeKiuu Touek L, M
u N, npuHamjiexaliux TopoBoii rmoBepxHocT X (i, a) (puc. 39, a).

Kommenmapuu x pewenuro 3adauu:

B xauecTBe BcrmoMoraTeibHbIX JIMHWM JIs1 TOCTPOEHMS TOUeK, Tpu-
HaJJIeXallMX TTIOBEPXHOCTSIM BpallleHMsI, K KOTOPBIM OTHOCHUTCSI TOPOBAsT
MOBEPXHOCTh, UCTIOJIL3YIOT OKPYKHOCTU-TapalJie)iy.

IMocrpoeHne HemocTaroILEeH TPOSKIIMK TOUKH L, TIpUHAIIeKAIIeH TO-
POBO OBEPXHOCTH (pUcC. 39, 6): Yepes 3alaHHYIO ITPOEKLIMIO L, TOuKu L
NPOBOIYM (DPOHTAIILHYIO ITPOEKLMIO p, BCIIOMOTaTe IbHOM Mapajiiesiu p,
KoTopasi B TIepBOM ITOJIe M300pakaeTcs B BUIE OTpe3Ka mpsiMoit. CTponM
BTOPYIO MPOEKILIMIO Mapajulesin p, KOTOpasi Ha TOPU30HTAIbHON MPOEeKLIMU
NpoeLpyeTcs B IyTy OKPYXXHOCTH p,. Ha nepeceyeHny IMHMM CBA3M C
TOPU30HTAILHOM TTpOeKIel Mapajuiesid p oTMedyaeM FoOpU30HTaTbHYIO0
npoekuuio L, Touku L. Touka L ABjigeTcs BUIMMOIA IIPU IIPOELIMPOBa-
HUU 1 Ha QPOHTAJIbHYIO, M HA TOPU3OHTAJIbHYIO TUIOCKOCTH MTPOEKIIUIA.

Henocraronme npoekunu Touek M u M* onpenensiioTcs: U3 yCiio-
BUSI MIX TIPUHAIJIESKHOCTH, COOTBETCTBEHHO, 9KBATOPY € Y TOPITY 4 TOpO-
Boil moBepxHOCTU. Touku M u M* IBASIOTCS TOYKaMU U3MEHEHUs
BUIMMOCTH TMPU MPOELIMPOBaHNUN Ha TOPU3OHTAIBHYIO TIJIOCKOCTh MPO-
€KUM, TaK KaK MX Mpoekumn M, u M,* jexar Ha rOpM30OHTaIbHOM
ouepke rnoeepxHocTu. [1py npoelMpoBaHY Ha (PPOHTATILHYIO TJIOCKOCTh
MTPOEKLIMI MPOSKIINKN BUINMOM M 1 HeBUAMMOI M* ToueK COBITafaroT.
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a)

Puc. 39

I mocTpoeHUs (PPOHTAILHBIX POeKLMii Touek N u N* B mojie m,
4epes 3alaHHYI0 TPOEKIMIO N, TOYKM N HYXHO TIPOBECTU TIPOEKLMU
BCIIOMOTaTe/IbHBIX Napaiiesieit # U n*, KOTopble MPOeLUpPYIOTCs B IyTU
OKPYKHOCTEH 71, ¥ 1,*, COBNAAIOIINE C OCbIO TOPOBOI MOBEPXHOCTH.
Touku N u N* BISI0TCS TOUKAMU M3MEHEHVST BUAMMOCTH ITPU TTPOeLI -
POBaHUU Ha (PPOHTATLHYIO IJIOCKOCTh ITPOEKIIMIA, TaK KaK MpUHALIeKAT
OYEPKOBLIMU JIMHUAMU — NPOEKUMAM 1, U n* mapajieneil n u n*.
IIpu npoeipoBaHKU HA TOPUOHTAIBHYIO TUIOCKOCTb MPOEKIIUI TOY-
kKa N — BungHa, a N* — HeBUIMMa.

3AJTAYA 24

Ha smiope MoHXa OCTPOUTDH HETOCTAIOIIYIO MPOESKITUIO JIMHUY /,
MpUHajexallei TopoBoit moBepxHoctu (i, a) (puc. 40, a). Onpene-
JIUTh BUIUMOCTb.
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Kommenmapuu x pewenuro 3adauu:

Jluauio / MOXHO paccMaTpMBaTh KakK JJMHUIO TlepecedeHUs] TOPH-
30HTAJILHO-TTPOEIIPYIOIIEH TITIOCKOCTH C TOPOBOI TTOBEPXHOCTHIO, KO-
TOpas BO BTOPOM TT0JIe TIPOCIIMpPYeTCsT B OTpe30K Tipsimoii. Ha ¢poH-
TaJbHOU TUIOCKOCTH TPOCKIMUI JTUHMS [ TIpOoeIMpyeTcs B IUIOCKYIO
HE3aMKHYTYIO KPUBYIO, [UISI [IOCTPOEHUST KOTOPOil HEOOXOIUMO OTIpeIe-
JITB TPOEKIINN HECKOJLKIX TOUEK, eil IpUHAIesKaIIIX.

Puc. 40, a
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Puc. 40,6
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IIpexnae Bcero, HaliieM NpoeKLMU ToueK [ 1 2, iexallux Ha oopasy-
1o11Iei OKpy>KHOCTH a (puc. 40, 6). 3aTeM olpeneauM MpoeKLUU Touek 3
1 4, IPOEKLIMU KOTOPBIX 3, ¥ 4, JIeXaT, COOTBETCTBEHHO, HA TOPU30H-
TaJbHOM U (DpOHTATBLHOM ouepKax rnmoepxHocty ‘W (i, a). Touka 4 siBJisi-
eTcsl TOYKOW M3MEeHEHUs] BUAUMOCTH TIpU MPOeLMPOBaHUYU Ha TLIOC-
KOCTb IMPOEKILINNI T,

B kauecTBe BcrioMoratebHbIX JIMHUI TTPU MOCTPOSHUM TTPOEKLIUI
MTPOMEXYTOUHEIX TOUEK 3, 6, 7, §, 9 MCIOIb30BaHbI BCIIOMOTaTeJIbHBIC
OKPY>XHOCTH-TIapaJlJie]iu, JieXKalllke B TIJIOCKOCTSIX, TTepIIeHIAUKYISIPHbBIX
OCH i BpallleHMsI 3a[JaHHOM TOpoBoli TToBepxHOCTH (puc. 40, ).

PenrenvieM 3amauu ABisieTCa NMPOEKUUs [ TUHUU [, BATUMOCTh
KOTOPOW TPY NPOELIMPOBAHUM Ha TIOCKOCTh MPOEKIINIA 7T, oTIpeie-
JieHa C TOMOIIIbIO TOPU3OHTAJIbHBIX MPOEKIIU KOHKYPUPYIOLIUX TO-
yek 9u M.

3AJTAYA 25

Ha smtope MoHXa IocTpouTh HeAoCTalolMe MPOoeKIUU Touek L, M
U N, mpuHajiexaliyx oBepXHocTH ayuuncounaa Q(i, k) (puc. 41, a).

Kommenmapuu x pewenuro 3adauu:

Taxk Kak 2JIIMICcou I SIBJISIETCS MOBEPXHOCTBIO BpallleHUsI, B Kaue-
CTB€ BCIIOMOTAaTeIbHBIX TUHUM 711 HOCTPOCHUS TOUeK, MpUHaaJIexa-
LLIAX €r0 OBEPXHOCTU, UCTTOJIb3YIOT OKPYKHOCTU-TapasUIesu.

st mocTpoeHus1 GpOHTANIbHBIX MTpoekLuidi Touek L u L* (B naH-
HOM CJIy4yae BO3MOXKHBI IBa BApUAHTA) Yepe3 3alaHHYI0 TIPOEKLUIO L,
NPOBE/IEM MPOEKLINH p, U p,* BCTIOMOTATE IbHBIX TApAJLIENEN p U p*, KOTO-
pBbI€ B ITOJIE 7T, IPOELIMPYIOTCA B OKPYKHOCTH (puc. 41, 6). D@pOHTaTLHBIMU
NPOEKUMAMU MOCTPOEHHBIX MapaJUIesiei ABIAIOTCS OTPE3KH MPSMBIX p,
u p *. Ha nepeceyeHnN TMHWIA CBA3M ITPOEKLMIA C IPOEKLIMAMU Napaji-
Jeneii p, v p;* orMeyaeM ppoHTaNIbHbIe TipoeKuuK L, u L *, Toyek L u
L*, npyrHajiexXalyx 3TUM MapajuiesisiM, a, cieoBaTe/IbHO, 1 TIOBEPXHOC-
™ ajuMnconna. Ilpu mpoeuupoBaHUM Ha (PPOHTAIBHYIO TJIOCKOCTD
TIPOEKIINIT 00€ TTOCTPOeHHBIE TOUKN BUANMBL. [1py TTpoelimpoBaHUM Ha
TOPM3OHTAIBHYIO TUIOCKOCTb MPOEKIIMiA Touka [ — BUIMmMa, Touka L* —
HeBUAMMA.

Henocraromue npoekiiuy Touek M u N onpenesitoTcst U3 yCJI0BUS
WX IPUHAIJICXKHOCTH, COOTBETCTBEHHO, TVIABHOMY MEpHUIAHy W 9KBATO-
py MOBEPXHOCTU 3junIiconaa. Touka M sIBaseTCS TOUYKOU U3MEHEHMS
BUIVMOCTH TIPH TTPOEIIMPOBAHNT Ha (DPOHTAIIBHYIO TUTOCKOCTD TIPOEK-
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Puc. 41

1uii. I1pu mpoelpoBaHMY Ha TOPU30HTAIBHYIO ITTOCKOCTD ITPOEKITNIA
Touka M BumHa. Touka N gBisieTCSI TOUKOW M3MEHEHUsI BUIUMOCTH
MpH IIPOEePOBAHUN Ha TOPU3OHTATIBHYIO INIOCKOCTD ITpoeKIuid. I1pu
MpOoeMPOBaHUHA Ha (PPOHTAIBHYIO IUIOCKOCTD IPOESKIUIMIA ToUKa NV SIB-
JISIETCSI BUOAUMOIA.

3AJTAYA 26

Ha smope MoH:Xa MOCTPOUTD HETOCTAIOIIYIO IIPOCSKIINIO IMHMMU /,
MOpUHaIJIeKallel TTOBEPXHOCTH ayumuncouaa (i, k) (puc. 42, a). Onpene-
JIUTh BUIUMOCTb.
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Puc.42, a

70

Kommenmapuu x pewenuro 3a-
oauu:

Jluaus [ cocTout U3 ABYX cer-
MeHTOB. KaXplii cerMeHT MOXKHO
paccMarpuBaTh Kak 4acTh JIMHUU T1e-
pecedeHus1 PpOHTAIBHO-TIPOELINPY-
I011Ie i TIJTIOCKOCTH C TTOBEPXHOCTBIO
sjuriconna (puc. 42, o).

ITnockocTh o TiepeceKaeT 3aaaH-
HYIO TTOBEPXHOCTh 110 OKPY>XKHOCTH,
Jiexxaliei B TNIOCKOCTH, napaJiiesib-
HOI IMJIOCKOCTU MPOEKUUH T,, MO-
3TOMY cerMeHT {1, 2, 3} Bo BTopoM
ToJjie TIpoeLupyeTcs B IyTy OKPYX-
HOCTH, JUISl TOCTPOEHUSI KOTOPOii He
TpedyeTcsl MPOMEXKYTOUHBIX TOUYEK.

B ceyeHuM MOBEpXHOCTU BJUIMUII-
coMJIa TJIOCKOCTBIO 3 TIOJTydaeTcst 31-
JIUTIC, BUIUMOCTb KOTOPOTO NPy Mpo-
eLIMPOBAaHUM Ha TOPU3OHTAJIbHYIO
TUIOCKOCTh TIPOEKIIM MeHseTCs B
TOYKaX 5 ¥ 6, MPOEeKLUU 5, U 6,
KOTOPBIX PpUHAIJIeXaT TOPU30H-
TaJbHOMY OYEpKY IMOBEPXHOCTU
syuncouaa. st nocTpoeHus ro-
PU30OHTAJILHOM TTPOEKILIUK SJITUTITH -
YeCKOI KpUBOM HEOOXOAUMO HAWTHU
MPOEKIMU HECKOJIbKUX TTPOMEXY-
TOUHBIX TOUeK (puc. 42, 8). PelieHu-
€M 3a/1a41 SABJIAETCS IPOEKLNA [, JTn-
Hum [. Bugumocts nuHumM [/ npm
MPOeLIMPOBAHUY Ha TOPU3OHTAJIb-
HYIO TUIOCKOCTb MPOEKIUN OIpe-
JieJieHa ¢ TIOMOIbI0 (DPOHTAIbHBIX
MPOEKIINI KOHKYPUPYIOLIIMX TOUeK
uM.



a;
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3AJIAYA 27

Ha smope MoHxa nocTpouTb HeocTarolue npoeKiuu Touek L, M
U N, IpvHajiexallux nmopepxHocty rinodouna W(i, d) (puc. 43, a).

Kommenmapuu x pewenuro 3adauu:

Tak kKak r1060uM SIBIIeTCS TMTOBEPXHOCTHIO BPAIlleH!sI, B KAUECTBE
BCITOMOTATEeIBHBIX JIMHUIA IS TIOCTPOCHUS TOUYEK, TIPUHAIUTEXKALINX €TO
MOBEPXHOCTH, UCTIOJIB3YIOT OKPYKHOCTU-TIapaJUiesu.

ITocTpoeHue HemocTawolel MpoeKu Touku L (puc. 43, 6): uepe3
3aJJaHHYIO TIPOEKLMIO L, TOYKM L MPOBOIMM MPOEKLHMIO p, BCIIOMOTa-
TeJIbHOM Mapajuiesiv p, KoTopasl Ha PpoHTaIbHON MPOeKIIUKU U300paxa-
€TCS B BUIe OTpe3Ka IpssMoit. CTpOMM TOPU30HTATILHYIO TTPOSKITNIO

/ L=1" *
7 /,7 /\77 %/7 M7EM7

Q E7
% P - 7
W
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g,
' ) Qﬂ\

fr——

N

Puc.43
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napajiesi p — OKPYKHOCTb p,. Ha nepeceyeHnu IMHUM CBA3M NPOEK-
LU C MIPOEKLIMEN MapajiyIe/iv p, OTMEYAEM FOPU30HTAIbHBIE IPOEKLIMU
L,wv L*, Toyex Lu L*, npuHaiexXalyx STUM NapajuiesisaM, a, CieaoBa-
TeJILHO, Y OBepXHOCTU Itobonna. ITpu mpoeurpoBaHuy Ha (poOHTANIb-
HYIO IUIOCKOCTbh ITPOEKILMI MPOeKLUUA BUAMMON L u HeBUammon L*
TouyeK coBnazaior. IIpy mpoeupoBaHUM HAa TOPU3OHTAIBLHYIO IIJIOC-
KOCTbh IIPOEKLINIT 00€ ITOCTPOCHHBIE TOUKM BUIUMEL.

Henocralonue npoexuuu Touek M u N onpeaesitorcs u3 ycio-
BUS MX IIPUHAMJIEXKHOCTH, COOTBETCTBEHHO, 9KBATOPY € U ropiy A
modouaa.

I1pu npoenpoBaHny Ha (PPOHTAIBHYIO TJIOCKOCTh IIPOEKIINIA IIPO-
eKmu BugumMoii M n HeBungumon M* Touek coBmagaroT. I1pu mpoeru-
POBAHUU HA TIOCKOCTD T, 00€ MOCTPOEHHbBIE TOUYKU SABIAIOTCS BUIM-
MBIMM.

Touka N sBJIg€TCS TOYKOM M3MEHEHMS BUIUMOCTHU TP ITPOSIIUPO-
BaHMU Ha TOPU3OHTAILHYIO IIJIOCKOCTh IpoeKkuuii. [1pu nmpoenupona-
HUM Ha (PPOHTAJIBHYIO TNTOCKOCTD IIPOSKIIN TouKa N BUaHA.

3AJIAYA 28

Ha smope MoHxXa IToCcTpoUTh HEAOCTAIOIIME MPOSKIINY JTMHUM /1 F,
MpUHaJIeXalUX MOBEepPXHOCTHU Ti1odouaa Q(i, ¢) (puc. 44, a). Onpene-
JIATHh BUANMOCTb.

Kommenmapuu x pewenuro 3adauu:

3amaHHbIe TUHUY [ 1 [¥ MOKHO paccMaTpyBaTh KakK JMHHUM TIiepece-
YEHMSI TOPU3OHTAITBHO-TIPOCIIUPYIOIEH IIOCKOCTA C TTOBEPXHOCTBIO
miodouma. sl mocTpoeHUsT HeNOCTAIOIIMX MpoeKuuid JuHuid [ u [*
HEeOOXOIMMO HaNTH MPOEKIINN HECKOJIbKUX TOUYEK, TTPUHAMICKALINX
Kaxaou KpuBoi (puc. 44, 6). OCHOBHbIMU SIBJISIFOTCS TOUYKU 1, 2, 3, 4,
TIpUHAIJTEXAIIe SKBATOPAM TTOBEPXHOCTH, U I, 6, TIPUHAIIEKAIIIVIE TOP-
JIy TIOBepXHOCTU. B KauecTBe BCITOMOTaTeIbHBIX JIMHUM IS TIOCTPOE-
HMSI TIPOMEKYTOYHBIX TOUYEK, IPUHAIIEKAIIVX TTOBepXHOCTH Q(i, ¢), NC-
MTOJTb30BaHBI BCIIOMOTaTeIbHbIE OKPY>KHOCTH-TIapayljiein. BunuMocThb
KPHBOI / TIpH TIpOELIMPOBAHUH Ha (DPOHTATBHYIO TTIOCKOCTD TTPOSKIINIA
orpenesieHa ¢ IMOMOIIBIO TOPM3OHTAIBHEBIX MPOSKIIN KOHKYPHPYIO-
mwux Touek 5 u M. BumumocTb KpuBOi /* NMpu NpoelrpoBaHUU Ha
(bpOHTATTBLHYIO TIJTOCKOCTD ITPOEKIINIA OTIPEIeIcHA C TIOMOIIBIO TOPHU30H-
TaJIBHBIX TIPOSKIINIT KOHKYPHUPYIOIINX ToYeK 6 1 N. [1pu mmpoerpona-
HUUW Ha TOPU3OHTAIBHYIO TUIOCKOCTh IMTPOSKIINHA IMPOSKIINA BUIUMBIX
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(15 v 36) u HeBUAUMMBIX (25 1
46) yyactkoB JuHuii [ u F co-
BMaJAlOT.

CylecTByeT OrpOMHOE MHO-
roodpasue rmosepxHocTeil. B pam-
Kax JJaHHOTO y4eOHOTo ITocoous
MBI PAaCCMOTpEJIY aJITOPUTMBI TO-
CTPOEHUS TOUYeK U JIMHUK, IpU-
HaJjIeXallX MOBEPXHOCTSM, Hau-
0oJiee yacTo BCTpeyarolmMes Ha
MpaKTHUKe.

HaueprarensHasi reoMeTpust He
SIBJISIETCSI A0CTPAKTHOW HAyKOM -
9TO TeopeThueckast 6asa /sl Bbl-
MOJIHEHUST YepTexXell peaibHbIX
TeXHUYECKUX 00BbeKTOB. B cBoO1O
ouepelib, YepTex SIBJISIeTCS] MUHTEep-
HallMOHAJIbHBIM TpaduyeCKUM
SI3bIKOM MHXKEHEPOB Pa3IMYHbIX
oTpaciieit mpombliiiieHHocTy. [To-
aToMy nucumiiiHa «Hauepra-
TeJIbHas reoMeTpyst. THxKeHepHast
rpaduka» gBiasieTcsl OAHOU U3
(byHIaMeHTaIbHBIX JUCLMILINH,
COCTABJISIIOLLIIX OCHOBY MHXKEHEP-
HOro 06pa3oBaHUs. 3HAHMS, T10-
JIydeHHbIe TIpU €€ U3yYeHUH, Oy-
JIyT BOCTpeOOBaHbI BO MHOI'MX
cepax 1esITeIbBHOCTH.

Puc. 44, a
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