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OBILIME YKA3AHUA

KonrponbHast pabora mo pasneny Kypca — HauepratensHas reomerpust Bkiarouaer 10
3aJJaHU{, KOTOPbIE CTYAEHTHI BBINOJHSIOT KapaHJalloM Ha Tpex ¢opmarax A3 ¢ IOMOIIBIO
IIPOCTEHIINX YEPTEKHBIX HHCTPYMEHTOB.

B HaueprarenbHON reOMETpUM YEpPTEKHU IMPUHATO HA3bIBaTh JMIOpaMH  (PUCYHKaMH).
Omop 1 cBsi3aH ¢ pelieHreM NO3UIMOHHBIX 33/1a4 HAa KOMILJIEKCHOM 4YEpTEXe, SIIp 2 —
IOPOCTEHIIMX METPUUYECKUX 3ajad, SMI0p 3 COAEPXKUT 337auyd Ha B3auMOIIEpeceueHHE
IIOBEPXHOCTEH.

1. OCHOBHBIE MTO3ULIUOHHBIE 3AJJAYHU (IITIOP 1)

3ananus 1 — 4 no HayepTaTEIbHON I€OMETPUU CBA3aHbI C TIOCTPOCHUEM KOMIUIEKCHOTO
yepTexka MOoHXKa, aKCOHOMETPUYECKOTo dyepTexka (MPsSMOYTroJbHOW U30METPUH) U pellieHUEM
JIBYX  Ham0OoJjiee MpOCThIX IO3MIMOHHBIX 33Jad Ha IEpecedeHHe IUIOCKOCTEeN o001ero
HOJIOKEHUS C TNIOCKOCTSIMU MPOESKIHH.

JUia  pemieHuss NEpeUYMCICHHBIX 3aJad  MCMONb3yeTcs NHUpaMuaa, 3a/laHHas
koopauHatamu BepmuH A, B, C, D.

JlecsiTb BapuaHTOB 3aJaHui HpuBeneHbl B Tabi.l. Homep BapuaHTa BBIOMpAIOT 110
nocneanei uudpe yuednoro mudpa.

Tabnuya 1
Bapuant A(X,Y,Z) B(X.Y.2) C(X,Y.,2) D(X,Y,2)
1 40,20,50 0,70,20 0,20,70 10,50,0
2 40,40,100 40,100,20 20,80,40 90,60,40
3 40,50,60 60,90,40 20,100,100 70,50,90
4 30,50,40 80,70,40 50,100,40 40,70,80
5 100,60,60 20,80,20 60,80,90 40,100,30
6 10,80,20 50,20,60 50,70,40 40,100,90
7 60,60,50 40,90,50 40,60,110 60,90,30
8 70,20,20 50,70,70 50,30,10 20,30,70
9 80,60,40 100,50,50 50,60,80 80,100,70
0 70,70,30 60,50,80 30,50,80 80,40,10
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3ananus 1 — 4 BemonssroTes Ha Gopmare A3 (420X297) xapaHmamioM ¢ MOMOIIBIO
YEepTEKHBIX HHCTPYMEHTOB M KOMIIOHYIOTCS COTJIacHO puc. 1.

Ecnu ucxonnbie JaHHbIC 3aTPYAHSAIOT KOMIIOHOBKY BCEX TPEX 3aJaHUN HA OJTHOM JIHCTE,
TO 3aaHus 3 U 4 MOTYT OBITh BBINOJHEHBI Ha OTAeIbHOM (opmare A3. 3amanus 3 u 4
JIOJKHBI OBITH CHA0KEHBI TIOSICHEHUSIMU (CM. puc. 1), cofepkaHne KOTOPHIX 0OBSICHEHO HIDKE.
Bce Hanmucu BBITOMHAIOT YepTEeKHBIMU MIpudTamu A3, 5 mubo AS (HaKIOHHBIM).

1.1.3AJAHHME 1

[TocnenoBarenbHOCTh BBIMOJIHEHHS 3aJaHus | mpeacraBieHa Ha puc. 2. 3anaror
CHUCTEMY KOOpJMHAT Ha KOMIUIEKCHOM uepTexke Momxka [1], puc. 2, a. BykBamu X,Y,Z
o0o3HayeHbl Ocu KoopauHar. Eciau B KOHKPETHOM BapuaHTE 3aJaHO OTpULIATEIbHOE
3HAYEHUE, TO OHO JIOJDKHO OBITh OTJIOKEHO OT HYJIS B MPOTHUBOIIOJIOKHOM HampaBiieHuu (-X,-
Y,-Z), puc. 2,a.

Ha xoMIuIeKCHOM YepTeke 10 UCXOAHBIM JAHHBIM CTPOSIT MapHBIC MPOSKIIMH YETHIPEX
touek — A,B,C,D: (A,A2); (B1,B2); (C1,Cy); (D1,Dy)/. NHumekc «aBa» HCHONB3YIOT ISt
0003HaueHMsT MPOEKIH Ha QpoHTaIbHYIO IUIockocTh [l (wmm V), «oguH» - Ha
TOPU30HTAIBHYIO TWIOCKOCTH [1; (nm H).

Touku coeTUHAIOTCS TOMAPHO TOHKUMU JIMHUSIMU Ha KaKJI0M U3 MIPOEKIuH (puc. 2, B).

BunumMocth «KOHKYpHUPYIOIIUX» pedep MUpaMHIbl ONPEAEIIeTCs MO MPUHIIUITY «BbIIIIe-
HIDKE», «aanblie-ommke». Bunumbie peOpa o0OBOIAT CIUIOMIHOW OCHOBHOM JIMHHUEH,
HEBHJIUMbIC — IITPUXOBOM, TOJMIIUHOM S/3 (puc. 2, T).

Puc. 2, r sBisieTcst epBBHIM FOTOBBIM (PparMEHTOM JIMCTA 3a1aHus (cM. puc.l).

1.2.3ATAHME 2

[TocneoBaTeIbHOCTH BHITOJIHEHHS 33/1aHMs ITPEACTaBIeHa Ha puc. 3.
3amaercs: W30METpUYECKash CHCTEMa KOOPAMHAT C OCSMH, HAlpaBICHHBIMH YT
orHOCHTENBHO Apyra mox yriom 120° (em. TOCT — 2.317-69, puc. 3, a [ 1,2].
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Puc. 2
CTpoAT €AMHCTBEHHYIO MPOEKIUIO KaXKI0M TOYKH 1O CXEME, IPEACTaBICHHON Ha pUC. 3,



IToctpoennsie npoekuuu A, B, C, D coenuHsOT nmonapHo TOHKUMH JUHUSAMH (pHC. 3,
B).

O1neHnBaOT BUAUMOCTh «KOHKYpupyromux» pedep (AC u BD) no npunimny «ansie-
Ommke» ¢ IMOMOLIbI0 KOMIUIEKCHOro ueprexxa (puc. 2, r). Crpenka B mokasbiBaer
HalpaBJIeHUE B3TJs1a B akcoHOMeTpuH. Jlerko Buaetb, uto pedpo AC pacmojokeHo Ha
HepeAHeM IUIaHe M sBJsieTcs BUIUMBbIM. CrienoBarenbHO, peOpo BD HeBuaumoe u JOKHO
OBITH MMOKAa3aHO IITPUXOBOU JTUHUEH (puC. 3, T).

Puc. 3, r moxer ObITh IepeHeceH Ha (opMaT B KayecTBE BTOPOro 3aJaHusi. 31eCh ke
HE00XO0UMO T0Ka3aTh TOHKUMHU JIMHUSAMU KOOPAWHATHOE ITOCTPOEHUE BEPIIUH TUPAMHU/IBI.
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1.3.3AJJAHME 3

[TocnenoBarenbHOCTD BHIMIOJIHEHMS 3aJJaHUs IIPEACTABIICHA HA puC. 4.

TpeOyeTcsi MOCTPOUTH cleAbl MIOCKOCTH OokoBoi rpanu ABC 3amaHHON mHpamMuUbL.
Hanmomuum [3], 4To cnef MiIOCKOCTH — 3TO MOpsMasl MepeceyeHus: 3aJaHHOM IIOCKOCTH C
MJIOCKOCTBIO TIPOeKInid. [11ockoCTh 0011IeTo mosToKeHHs iepecekaeTcs u ¢ pporTanbHOM [1;
(V), u ¢ ropusonTanbHo [1; (H) miockocTsMu MpoeKIHii, TO3TOMY U CIICAOB OYJET JBa: O U



op. Ecnu mmockocTh 3aHMMaeT 0coboe (4acTHOE) MOJI0KEHUE B IPOCTPAHCTBE, TO OHA MOXKET
UMETh €IMHCTBEHHBIN cien. Hampumep, ropuzoHTallbHAs MIIOCKOCTh UMEET €IUHCTBEHHBIN
ciest Ha tiockoctu npoekiwii [T, (V) B BUe TOPU30HTAIBHOM MPSIMOIA.

Wrak, 3amaaum m1ockocTh 00koBo# rpann ABC npoeKiusMu Ha3BaHHBIX TOYEK, puUC. 4,
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Puc. 4

YroObl MOCTPOUTH CIHEA IJIOCKOCTH, OCTATOYHO IOCTPOUTH CIIEABl JBYX JHOOBIX
IPSAMBIX, NPUHAMICKANUX OTOM IUIOCKOCTH, M COEAUHUTh UX OJHOMMEHHBIC IPOCKIUU.
Bei6upaem npsimsie AC u BC.

Crpoum ropusoHTasnbHbIN cieq npsamod AC — Touky Mjp mepecedeHHst yKa3aHHOU
npsimoii ¢ iockocteio I (H), puc.4, 6. 'opuzonransHseiii cinen npsmoir BC coBmamaer ¢
npoekiuerd Bj, mockonbky To4yka B pacrnosnokeHa HEmoCpeaCTBEHHO Ha TOPU30HTaJbHOM
wiockocTy npoekuui. CoennHdas npoekuuu Mi u M1, CTpoMM TOpPHU3OHTaIbHBINA CIEN O4
riockocty 0okoBoii rpanu ABC.

OnucaHHble TOCTPOEHUS MOTYT OBITH IPEJICTABIECHBI CTAHIAPTHBIMU 0003HAUEHUSMU:

Me(AC)AMEell;,

I7I€ € - IPUHAJICHKUT;

A - o0beIUHEHUE «U».

3anuce o3HaydaeT: Touka M npuHagiexutr npsmod AC M OJHOBpEMEHHO Touyka M
npuHaiexkut miockoctu I1; (H).
AHaJIOTUYHO YUTAETCA BTOpAsi CTPOKa Ha puc. 1:
M'e(AB)AM eIl;.



Crnenyromasi cTpoka MoKa3bIBaeT, 4yTo mpsiMas (cien) BkiIoyaer () Touku M u M™ B
miockoctH [11(H):

OL]_C(M, M‘)Cnl.

Touka nmepeceueHus TOpU30HTAITBHOTO ciienia o; ¢ ocbio OX o6o3HaueHa Xo (puc. 4, 0).
O4eBHAHO, YTO ISl MOCTPOCHUS (POHTAIBHOIO Cjela O JAOCTATOYHO MOCTPOUTH TOJIBKO
OIUH (POHTANBHBINA Ciefl 00N W3 MNPAMBIX, NPUHAMISKANMX 33JaHHONW IUIOCKOCTH
6okoBoit rpann ABC. Hanpumep, npsimoit AC Ha puc. 4, 6. Cien N=N, cTposaT mo cxeme,
MIPUBEACHHOMN ISl TOUKU M.

Coenunsist Toukn Xow ¥ N, CTpOSIT UCKOMBIN (DPOHTAIBHBIH CIIE] Ol TUIOCKOCTH OOKOBOM
rpanu ABC.

1.4. 3BATAHUE 4

[TocnemoBarenbHOCTD BBITIOJHEHUS 3a/IaHUS MIPEJICTaBIICHA HA PUC. 5.

Tpebyercst MOCTPOUTH TIOCKOCTH, MAPALIENbHYIO TUIOCKOCTH 00KkoBOH rpanu ABC (o,
O2) W TPOXOIANIYI0 4yepe3 BepmmHy nupamuabl D. McxomHele naHHBIE A 9TOW 3a1a4d
Npe/ICTaBJICHBI HA PUC. 5, a.

Ecnu mckomasi mIoCKOCTh MapajuiebHa 3alaHHOM, TO €€ CIIeAbl MapajuIeNIbHbI CclieiaMm
3aJJaHHOM TUIOCKOCTH (011,062).1103TOMY JOCTaTOYHO TOCTPOHMTH EIUHCTBEHHYIO TOYKY Ha
IepeceueH NCKOMOM IJIOCKOCTH ¢ Jr000# u3 miockocteit mpoekiuit I11(H) mu6o I1,(V)) u
3aj1aua OyJIeT pelieHa.
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Puc. 5

IMoctpoum B Touke D ropusontams h [3]. OueBuano, uro ee mpoekius h; Oyner
o0s3aTeNbHO TapajulesibHa Clely O, WHAuYe HapyllalTcs YCIOBUS NapauieIbHOCTH
TIocKocTe (puc. 5, 0).

Takum oOpa3zom, serko crpoutcsi Touka 1(11,1) mepeceuenuss ropuszoHTamum h ¢
(dpoHTaNBEHON TUIOCKOCTHIO mpoekimid [1; (V). DTo u ecTh nckoMas TOYKa, Yepe3 KOTOPYIO
JIOJDKHBI OBITH TIPOBEICHBI CIIEeNbI 32 U 1anee 31 ICKOMOM TUIOCKOCTH:

h9DAh1||O(1;



12€B2APalloz, Pallota.

AHAJIOTHYHBIE TOCTPOEHHUS MOTYT OBITH BBIMOJHEHBI ¢ momornipio ¢pontamu f (fi,f),
npoBeeHHOW uyepe3 Touky D. Ha puc. 1 mpuBenensl oba BapuanTa nocrpoenuid. Ilpu
BBINTOJTHEHUH 33JJaHUI CTYJCHT JOJDKEH BOCIOJIB30BAThCS JIMOO MOCTPOCHUEM ropu3oHTau h,
6o ¢poutanmu f. TlosicHeHHs K peIICHHUIO 3amadu 4 JAIOTCSA TOJNBKO ISl BBHIOPAHHOTO
BapUaHTa PEIICHUS.

1.5. OBIIME PEKOMEH/JALIUHN

Kak Bumno u3 npumepa puc. 1, 3agaun 3 u 4 KOMIIOHYIOTCSI Ha OJIHOM YEpPTEKE.
[Tomy4yenHblie pemieHus HEOOXOIMMO BBIJICTUThH IIBETHBIMHU KapaHjaamamu. Hampumep, nyuu
Ol ¥ O3 — KPacHBIM, 32 U 31- CHHUM.

W3mepenuss koopauHaT HEOOXOIMMO BBIMNOJIHATH B  HATypaJlbHOM  Macuitade
MUJUTUMETPOBOM IKAJIBI.

B cnyuae HeobxomumocTH 3amauu 3 U 4 MOTYT OBITh IMPEICTaBICHBI HA Pa3IMYHBIX
YyepTekax aHajioru4yHo puc. 4,0 u 5, 6.

B otrnenbHbIX BapuaHTax cCieabl MPSAMBIX MPU TMOCTPOSHHUSX MOTYT BBIXOJUTH 32
npenensl  ¢opmata. B 3ToM  ciydae  HEoOXOOMMO — BOCIOJB30BaThCS  BPEMEHHO
3a(pUKCUPOBAHHBIM BCIIOMOTATEIbHBIM JIUCTOM Mucyei Oymaru. OcraBmivecs Ha ¢dopmare
JUHUU OOBOJIAT B COOTBETCTBUU C MIPEAJIOKEHHOM CXEMOM.

2. OCHOBHBIE METPUYECKHUE
3ATAYH (IIIOP 2)

2.1. KpaTrkue MeToguveckue yKa3aHusl
K 3aJaHusaM 5,6,7

Ha mpakTuke oO4eHb YacTO MNPUXOJUTCS ONpEeAeNsiTh BEIWUYMHY U Qopmy
reOMETPUUECKUX OOBEKTOB, H300paKEHHBIX Ha 4YepTexe. 3aJayd, CBA3aHHBIE C O3TUM,
IIPUHATO HA3bIBaTh METPUYECKUMU.

Bennuuna u ¢opma reoMeTpuueckoro oObekTa CBsi3aHa C MapaMeTpamu ero (opMmsl,
KOTOpBIE Ha 4YEPTEXKE PEanu3yroTcs pasMmepamu. Takas peanusanus BO3MOXKHA IIPH YCJIOBUU
0TOOpa’keHHs Ha YepTeKe CUCTEM KOOPJIMHAT, B KOTOPBIX UCUUCIISAIOTCS pa3Mephl JIMHEHHBIX
IIPOTSKEHHOCTEN U YTJIOB.

Ueprexxn,  yIOBIETBOPSAIOLIME  OTOMY  YCJIOBHMIO,  Ha3bIBAIOTCS  METPUYECKHU
onpeneneHHbIMU. [IpumMepoM sBIsSETCS 4epTek, MOCTPOCHHBIM IO cxeMe dmopa MoHxa,
AKCOHOMETPUYECKUHN YEPTEXK U T.J.

W3mepenust reoMeTpuiyecKiX AJIEMEHTOB B MIPOCTPAHCTBE 0a3upyIOTCs Ha OLEHKE JJIMH
OTPE3KOB, COSMHSAIONIMX Mapy TOYEK, U HAa MOCTPOSHUH B3aUMHONEPIEHIUKYIAPHBIX QUTYD.
Hanpumep, 11st u3mMepeHusi pacCTOSIHUSL OT TOYKH 1O MPSIMOW HEOOXOJMMO OMYCTUTh Ha
OpSMYK0 U3 TOYKM INEPIEHAMKYJAP, IMOCTPOUTh €r0 OCHOBAHME U OLCHUTH JUIMHY
MIOJIy4EHHOTO  OTpe3Ka. AHAJIOITMYHYK) TEXHOJIOTHIO IPUMEHSIOT JUIS  ONpEIEeIeHUs
PacCTOSIHUSA OT TOYKHU J0 INIOCKOCTH, MEXKY ABYMsI INIOCKOCTAMMU U T.1.

IIpn pemeHnn Takux 3a7a4 HAa YEpPTEXKE CIEAYEeT ONHUpPaTbCsd HAa CBOWCTBA
IPOCIMPOBAHUS, a TAK)KE YUYUTHIBATh UCKKEHUS (UTYp B Mpoliecce UX OTOOpakeHUs u3
IIPOCTPAHCTBA HA TNIOCKOCTH IMPOEKIIHA.

IIpu oOpTOroHaNbHOM IIPOCLMPOBAHUU OTpPE3Ka MPSIMOW, NApAIIEIBHOW IIJIOCKOCTH
MIPOEKIUH, €ro JUIMHA HE HCKaXKaeTCsl.



Puc. 6 Puc. 7

Ha puc. 6 nokazan otpe3ok AB|I1;. DTOT 0Tpe30k OpTOroHANBHO Tpoerupyercs Ha [1;
06e3 uckaxeHus UIMHBL. He wnckaxaercs Takke yrojl HAKJIOHa 3TOr0 OTpe3Ka  II0
oTHomeHHI0 K tockocTH Ilp. Otpe3sok AB sBisieTcss Tropu30HTaNblO. AHAJIOTHYHBIE
paccyXIeHHust MOTYT OBITh CIeNIaHbl OTHOCUTENIFHO (DPOHTAIM — OTpe3Ka mapayuienabHoro 1.
OTpe3ok 0011ero MoI0KEHUs MPOSLMPYETCs] Ha IUNIOCKOCTH MPOEKIHUHM C MCKa)KEHUEM JUTMHBI.
D10 BUAHO U3 puc. 6 Ha nmpumepe orpeska CD, y koroporo orpe3zoxk Cl = C1D; siBnsercs
KaTeToM B IpsMoyrosibHoM TpeyronbHuke C1D. Otpesok CD B 3TOM TpeyroibHUKE SBISETCS
TUIIOTEHY30M, KoTopas JuiMHHee kareta. Ha puc 7 mokazanbl TpeyrosnbHble otceku ABC u
DEF nnockocTeil, nepneHIuKyISspHbIX OJHON U3 MJIOCKOCTEH MPOEKIHUA.

W3 reomeTpun U3BECTEH NMPU3HAK NMEPIEHANKYISIPHOCTH JIBYX IJIOCKOCTEH: MIIOCKOCThH O
HNEepHEHINKYIIAPHA TUIOCKOCTH [3, €CIIM OHAa COJACPKHUT HPAMYIO MEPHEHAUKYIAPHYIO K 3TOH
iockoctd. M3 ueprexa BuaHo, uro ABCLII; Tak kak oHa coxepxut ¢ponrtans 1,2L11;.
3ameTtuM, uto Twiockocth ABC mpu 3TOM cTajna TOPU30HTAIBHO MPOCIUPYIONIEH, a ee
npoekius Ha [1; «BbIpoiniIack» B IPSIMYIO.

Opontane 1,2 copoenupoBanach B TOYKY, pHUC. 7. AHAJIOTMYHBIE PacCyKICHUS
cnpaBeIuBHI i miockoctu DEFLIT ; u ee ropusontanu F3, puc. 7.

[lepeiinem temepr k smiopy Mownxka. Ha puc. 8 B cucreme koopamnar OXYZ,
Pa3BEpHYTOM B SIIOp, TTOKA3aH YepTex oTpeska ropusoHTam AB u CD o01ero mosoxxeHus.
[Tpoexuu orpeska CD Ha mnockoctsax npoekimid II; u Il He paBHBI MO JUIMHE camMoOMy
otpesky. [loctaBuM 3amauy onpeneneHusi UCTUHHON UIHHBI oTpe3ka CD mo ero mpoekuusim.
Hcnonb3yem puc. 6, Ha KOTOPOM IIOKa3aH MpsIMOYrojibHbI TpeyroibHuk CDI1. B stom
TpeyroiabHuke oTpe3ok CD sBisercs runoTeHy3ol, a kareramu siBisitorest orpe3ok Cl1 = C1D
u otpe3ok D1 = DD; — CCy. DTOT TpeyroibHUK MOXKHO MOCTPOUTH, UCTIONB3YS HH(OPMAIIHIO
u3 smropa orpe3ka CD Ha puc. 8. O0a xaTera Ha yepTeke UMEIOTCS M TPEYTOJLHUK MOYKHO
noctpouts. Ha puc. 8 3agava pemena nsyms merogamu. Bo BTOpoM ciiydae MCHOJIb30BaHa
npoekius C,D,, a Takke pa3HOCTh paccTosHUH 0T KOHIOB mpoekiuu C1D; 10 ocn OXi, (pHcC.
8). OToT cmocod NOCTPOSHHs] HUCTHMHHOW BEIMYMHBI OTpe3Ka M3BECTEH KaK MeETOJ
IPSIMOYTOJIBHOTO TPEyroyibHUKa. B nanbHelemM 3ToT MeTo/1 HaM TOHa 00U TCSl.

[TocTpoeHne B3aMMHO MEPNEHAMKYIAPHBIX (UIYyp Ha dYepTeke OCHOBBIBAeTCA Ha
TEopeMe O IPOCLIMPOBAHUY MPSIMOTO YyIia.

[IpsiMoil yronm OpTOrOHaJIBHO MPOEHUPYETCS 0€3 MCKaKEHHUs] CBOCW BEJIWYMHBI, €CITU
OJIHAa U3 €r0 CTOPOH MapajulesbHa IIOCKOCTH MPOSKIH.
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Ha puc. 9 nmpuBenens! aBe 3a7auu, WUTIOCTPUPYIOLINE IPUMEHEHHE ITON TeOpEMBbI.

B neBoii yactu snropa 3aaHa rOpU30HTAIb a ABYMsI CBOMMH IPOEKIUAMU a1,d2 U TOYKA
B (ee mpoekuuu B1 u By). TpeOGyercst onpenenuTs HICTUHHYIO BEIUYMHY PACCTOSHUS OT TOUKH
B 1o ropusontanu a. [Qns Hauana HEOOXOAUMO OIYCTUThH MEPIECHIUKYIsip u3 B Ha a.
[Tockonbky a mapajuiensHa IIi, TO HpAMOM yros MeXJIy HCKOMBIM MEPHEHIUKYIIPOM U
rOpu30HTaNbI0 Npoenupyercs Ha II; 6e3 uckaxenus. Ctpoum nepneHAUKYsp u3 Bi Ha aj.
Otmeuaem ocHoBanue Kj. IlocTpoenue ¢poHTanbHOM mnpoekuuu mneprneHaukyiasipa BK
TPyIHOCTEN He cocraBisger. [IpAMoON yroa Ha NpPOEKIMM 34E€Ch HMCKa3WICA B IOJHOM
COOTBETCTBUH C TEOPEMOM O MPOEIUPOBAHUY NPAMOTO yria. FiMeeM JBe MPOEKIIMM HCKOMOTO
paccrosiHud. Ternepp METOJOM NPSMOYTOJIBHOIO TPEYrojbHUKa cToUM oTpe3ok Kil, nmmHa
KOTOpPOr'0 paBHa HICKOMOMY PacCTOSHHUIO.

B npaBoii yacTu 3mtopa HocTpoeHsl NpoeKiuu Tpeyroiabauka DEF, neprnenaukynspHoro
10ckocTH npoekuuit I1p. [{st 3Toro B TpeyronpHuKe IpoBeAcHa NpsMasi, NEPIEHIUKYIJIpHas
[1,. Takoit mpsimoit Oyner ropusoHTans F3, ee mpoekuums F13110Xi2. B mpocTpancTBe 0OCh
00X, npunaexut miockoctsMm I1; u Il,, a ropuzonrans F13; — I1;. B momHOM cormacuum ¢
TeopeMoii, mpoekuust F1311 OXj (puc. 9).

PaccmoTpeHHBIN METOJ MPSIMOYTOJIBHOTO TPEYroJbHUKA M T€OpeMa O MPOEHUPOBAHUU
IPSMOTO yIJia SBJSIOTCS 0a30BBIMH JUTs (POPMUPOBaHMS CLIOCOOOB NMPeoOpa3oBaHUs YepTexkKa.

[Ton nmpeo6pa3oBanuem yeprexa OyneM MOHUMATh POPMUPOBAHUE HA OCHOBE MUCXOIHBIX
JTAHHBIX MPOEKIUI 00bEKTa HEKOTOPHIX HOBBIX €0 MPOEKIMH, CIOCOOCTBYIOUIMX PEIICHHIO
KOHKPETHOM 3aj1auul (B 4aCTHOCTU METPUUYECKON).

ITockonbKy MCXO/IHBIE M HOBBIE IIPOEKIIMHU SBISIOTCS N300payKEHUSIMH OJTHOTO U TOTO )K€
oObekTa, ¢opmMa M BeIWYMHA T[IOCIEJHEr0 HE [JOJDKHBI HCKaXaThCsl B Ipoliecce
npeoOpa30BaHUs UCXOAHBIX MPOEKIUI B HOBbIE. Takoe yCIIOBHE BBIMOJIHSAETCS B TOM Cly4ae,
KOI'Jla PacCTOSIHHE MEXAY Mapoil Mpou3BOJIbHBIX TOUEK 00BeKTa ocTtaeTcsi Hem3MeHHbIM. Ho,
KaKk Mbl BHJEJIM BBIIIE, TAKOE€ YCIOBHE OYyJET BBINOJIHEHO, €CIIM KaTeT MPsIMOYTOJIbHOTIO
TPEeYrojabHUKa, (OPMUPYIOLIETO PACCTOSHUE MEXY BYMS TOYKAMHU, OCTAETCS] HEU3MEHHBIM
(MeToJ MPSAMOYTOJILHOTO TPEYrojbHHUKA). BBIOTHEHNE 3TOTO YCIOBHsS 00ECIeuuBaeTCs TeM,
YTO OJIHA U3 MPOEKINi mpeodpa3zyemMoro yeprexka J10JKHA OCTaBaThCs HEM3MEHHOM 1o (opme
U BenuuuHe (oAMH U3 KareroB). OT Apyrol HMCXOJHOW IPOEKUHMH AOJDKHBI OCTaBaThCs
HEU3MEHHBIMH pacCTOsiHUA (JIMOO PAa3HOCTH PACCTOSIHUM) OT KOHEYHBIX TOUYEK IPOEKIMH
OTPE3KOB JI0 OCH, pa3JeIIAIoIIel UCXOAHBIE IPOEKIUH.



Ha puc. 10 ucxomnsie mpoekiuu otpeska AB, AiBi1 u A;B, mpeobpasoBanbl B

MPOEKIMHU TOro ke oTpe3ka. [Ipu 3ToMm, mocie mpeoOpa3oBaHus (PpOHTaIbHAS MPOEKIUS
A, Bj; ocraiiace paBHOU HMCXOAHOMN IPOCKLUH A3By, HO pacmookeHa B HOBOM TOJIOKEHUHU

napamienbHo ocu OXjp. Ilpoexkumss Aj; Bi pacnonoxwiach Tak, YTO KOHEYHBIE TOYKH
MPOEKIIMU COMPSDKEHBI C COOTBETCTBYIOIIMMHM TOYKaMU (PPOHTAIBHOM MPOEKUUU JUHUSMU
CBSI3H.

B HOBOM uepTexe oTpe3ok AB pacnonokeH napamiensHo [1; u mostomy | A; B1|=|AB|.
Ha ueptexe puc.10 npoBeneHo eiie oHO MpeoOpa3oBaHUE, B Pe3yIbTaTe KOTOPOTO OTPE30K
AB cran nepnieHAUKyIsIpHbIM [ 1.

CriocoOb1  TpeoOpa3oBaHuUsi, OCHOBAHHBIE Ha IMEPEMEIIEHUSAX MPOEKUUH O0OBEKTa
OTHOCHUTEIIbHO HEMOJBMXKHONW CHUCTEMbl KOOPAMHAT, HA3bIBAIOTCS CHOCOOAMM IepeMelleHus
(mepemMerieHne MOKET ObITh BpalleHHEM O00BEKTa B MPOCTPAHCTBE M T.M.). OJHAKO MOXKHO,
OCTaBJIsis1 0OBEKT HEMOABM)KHBIM, 3aMEHATh UCXOJHYIO CUCTEMY KOOPAMHAT, pa3BOpaynBasi ee
KaKAbIH pa3 B amtop. Takue crnocoObl Ha3bIBAKOTCS COCOOaMU 3aMEHbI TIOCKOCTEH 3aMEHbI
(mmockoctelt koopAuHat). Bo Becex cmoco0ax OCTarOTCs MOCTOSIHHBIMU T€ YCIIOBHUS, KOTOPBIE
dbopMHUpPYIOT  crOCO0  TPSIMOYTOJBHOTO  TPEYrojbHUKA. MOXHO  CUuTaTh  KaTeThl
NPSIMOYTOJIBHOTO  TPEYroJbHUKAa HMHBApUaHTaMH JII000ro mpeoOpa3oBaHHsl YEepTexa,
coxpassironierocst Gopmy u BeIHUUHY 00BEKTA.
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Ha puc.11, 12, 13 npuBeaeHsl NpuMepsI pEIIEHNs METPUYECKUX 3a1a4 C IPUMEHEHUEM
Croco00B Mpeodpa3oBaHus YepTexka U TEOPEMBI O MPOSIIUPOBAHUY MPSMOTO yIJIa.

Ha ueprexe puc 11 3agana minockocte ABC u Touka D. B 3agaue TpeGyercs mocTpoutsb
UCTUHHOE paccTosiHue oT Touku D o minockoctu ABC.

Jliia pelieHus 3a/1auu MOCTPOEHBI MPOEKIMH NepHeHIuKysipa u3 Touku D na ABC. [lns
ONPENEICHUS JTUX IMPOEKLUMM BBINOJIHEHO YCIOBHE TEOPEMBI O IMPOELUUPOBAHUU IIPSIMOTO
yria. B miockoctn ABC moctpoeHsl ropu3oHTalnb U GpoHTalb. ['opr3oHTanbHAs MPOSKIUs
NEPIEHUKYJIpa MIPEICTaBIeHa KaK psMasi, NEPIEHIUKYIJIIpHas TOPU30HTAIILHON TPOEKIIUN
h1 ropusonTani. @poHTATBHAS TPOSKIHS MEPICHANKYIISAPA MEPICHINKYIISIpHA (GPOHTATEHOI
npoekuuu f, ¢ponTamu. s TOCTPOSHMM TOYKH TMEPECEYCHUS MEPHCHIUKYIsApa  C
miockocThio ABC m mMcTHHHON BenmwuuHBI paccTosiHus oT Toukn D mo ABC BbITIONIHEHO
npeoOpa3oBaHuEe MCXOTHBIX MPOEKLIUH NMepeMeHOl IuiockocTel npoekuuit. HoBas mpoexius



mwiockoctd ABC u Touku D BeImongHEHO Ha miI0ckocTh 117, mepneHauKyIspHy0 TOpU30HTAIN
mmockocti ABC. IIpu sToM mitockocts ABC craiia mpoerupyooniei, a NepuneHIuKysip K Hel
cipoerupoBaics 0e3 mckakeHus npsmoro yria. Touka K; sBisiercs TOukoi mepeceueHus
NEPIEeHIUKYIIApa € IUIOCKOCThIO, a 0Tpe3ok D7K7 — MCTHMHHON BEIMYMHOI PAacCTOSHHUS OT
touku D no minockoctu ABC.
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Ha wueprexe puc.12 3amana 1iockocte TpeyroiabHukoM ABC. TpeOyercs
peoOpa3oBaHNEM HCXOJHOTO YepTeka MOCTPOUTh UCTUHHYIO BEIMUUHY TpeyroiabHuka ABC.
[TpeoOpaszyem uepTex nepemelienueM TpeyroibHuka ABC B mpocTpaHCTBe pU HEM3MEHHOM
CHCTEME KOOPANHAT U IIOCKOCTEW MPOEKIIUM.

OueBuaHo, yto TpeyroiabHUK ABC cnpoenupyercs 06e3 MCKaKe€HHsI BEIMYUHBI B TOM
cllydae, Korja ero IUIOCKOCTh OyJeT mapajuiedbHa OJHOM M3 IIockocTed mnpoekuuu. [Ipu
TOM TPEYroJbHUK OyJeT MEepHeHIUKYISIpeH ApYrod IuiockocTu mnpoekiuid. Ilepemectum
TPEYTrOJbHUK B MOJIOKEHHUE NTPU KOTOPOM OH OY/ET NMEePHEeHAUKYISIPEH, HallpUMep, INIOCKOCTH
[T, Jns »oTOoro mOCTOMM B TPEYroJbHUKE TOpU3OHTaNb (puc.12) u mnpousBenem
npeoOpazoBaHue ¢ COOMIOAEHUEM MOCTOSHCTBA YCIOBUN K (POPMHUPOBAHUS MPSIMOYTOJIBHOTO
TpeyronpHuka. Ha puc.12 He m3MmeHunace ¢opma M BeIMYMHA TOPU3OHTAIBHOM NMPOEKLUU
ABC u paccrosiHust OT (pOHTAJIBHBIX NMPOEKIM BepmnH TpeyroibHuka 10 ocu OX. [locne
npeoOpa3oBaHusl TPEYrOJbHUK CTal (DPOHTAIBHO MPOCHMPYIOUIEH IIOCKOCTBIO (CpaBHUTE
puc.9, cnpasa). IloBTopHBIM nepeMenieHreM 100HWBaeMcs MapajlIeIbHOCTH TPEYrojbHUKA
miockoctH ;. ITpoexuns A1B1Cq1 npencrasinser TpeyronibHUK ABC HCTUHHYIO BETUUHHY.

Hakonen, puc.13 mpeacraBiser coOoOW pemieHHe 3aga4dl MOCTPOCHHS HCTHHHOU
BEJIMYMHBI JIMHEWHOTo yria, u3Mmepstouiero ApyrpaHHsiii yron DABC c¢ pebpom AB. U3
F€OMETPUM M3BECTHO, YTO JIMHEWHBIN Yroj JBYIPAaHHOTO YIJla M3MepseTcss B IUIOCKOCTH,
NepHeHINKYIApHON pedpy aByrpaHHoro yria. OTciona cienyer, YTO JBYTPaHHBIA Yroi
HEOOXOJUMO MEpPEeMECTUTh B MPOCTPAHCTBE TaK, 4TOObI pedpo ObUIO MEPHEHAUKYISIPHO
IUIOCKOCTH TPOEKLUH, HA KOTOPOH MBI XOTHM IOJYYUTh UCTUHHYIO BEJIMUYMHY JIMHEHHOTO
yria.

Ecnu cuutate, urto Ha puc.ll orpesok AB mpencraBnser coboil pebpo ABYrpaHHOTrO
yria, To Bce npeoOpazoBaHus Ha puc.l3 coBepiieHO aHaJOTW4YHBI npeoOpazoBanusi AB Ha
puc.11. paznuna B Tom, uto Ha puc.13 Bmecte ¢ AB mpeobpaszyrorces Touku C u D. Yron o Ha



puc.13 npeacrapnseT coO00M HCTUHHYIO BEIMYUHY JTMHEHHOTO yriia, U3MEPSIOIIEr0 UCXOTHBIN
nByrpannbiid yron DABC.

2.2. BapuanTsl 3a1aHuii 1 yka3aHus 10 0poOpMJIEHUIO YepTeKei

Bapuantsl 3amanuii BbIOMparoT u3 Tabmuuel 2. Beibop BapuaHTa NpPOU3BOASAT IO
nocleaHui nudpe HoMepa CTYAEHYECKOro OWieTa Wi WHANBUAYAILHOTO Imudpa cTyaeHTa.
N3 cooTBETCTBYIONIEH CTPOKH TaOIMIIBI BEIOMpAOT KoopauHaTel Touek A, B, C, D, koropsie
SIBIISTFOTCS. UCXOHBIMU TS 33]1a4 KOHTPOJIBHOU PaOOTEHI.

Tabnuya 2
Koopaunats! Touek (B MM) K 3aaHusAM S...7
Bapuant ARy, 2) Bxy,2) C(xYy,2) D(xy,2)
1 40,20,50 70,70,20 0,40,10 0,80,50
2 40,40,100 0,10,70 70,20,40 0,50,20
3 40,50,50 0,20,70 30,80,90 0,70,30
4 30,50,40 60,10,20 0,30,10 50,40,0
5 100,60,60 80,10,20 60,20,70 30,70,20
6 0,80,20 40,20,60 50,50,0 0,30,10
7 60,60,50 40,20,0 10,80,20 0,40,70
8 70,20,20 50,70,70 80,40,10 30,10,50
9 80,60,40 50,80,70 30,10,30 70,20,60
0 70,70,30 60,20,70 10,60,10 30,80,60

3ananus 5, 6, 7 BRINONHAIOT Ha ucTe popmara A3, KOTOPBIH OQOPMIISIOT CTaHAAPTHON
pamMKkoil M y4ueOHOM OCHOBHOW HAANMCHIO, MMOKa3aHHON Ha puc.14. VcxonHele depTexu
3aJJaHU BBIMOJHAIOT B MaciuTabde 1:1 mo koopauHaTtam Touek u3 Tabia.2 B MM.
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3ananue 5. OnycTUTh BBICOTY M3 BepIIMHbI D Ha mporuBomnosioxHyioo rpanb ABC u
HalTH TOUKY UX [1€PECEUEHUS.

3ananue 6. Haittu niuny pebpa AB u yron mexny pebpamu AB u AD.

3amanue 7. Onpenenuth yron mexnay rpansmu ABC u ABD. Ha puc.15 npusenen
oOpa3zer BBINOIHEHU 3alaHul 5, 6 u 7 Ha nucte popmaTa A3.

Ilepen BbImosHEHHEM 33JaHUN HEOOXOAMMO MpPOpadbOTaTh MaTepuai Mo METPHUECKUM
3ajjauaM M IIpeoOpa3oBaHUsAM YepTexka M0 KOHCIEKTaM JIMOO MO M3JaHHBIM TEKCTaM JIEKIUH
npenonaBareneit PIOTVYIIC. Hapsaagy ¢ 3TUM HEoO0XOAMMO HCHOJNb30BaTh Y4EOHYIO
JUTEPATYypy, YKa3aHHYIO B CIIMCKE PEKOMEHI0BAHHOM JINTEPATYPHI.
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3. BAPUAHTBI 3AJJTAHUI 1 METOJIMYECKHAE YKASAHMS K 3AJJAYAM 8.
9, 10 (JIIOP 3)

[Ipu pa3paboTke KOHCTPYKTOPCKOW M TEXHOJOIMYECKON JOKYMEHTAIUH pPa3iHuHbIX
u3Jenuil (Hampumep, CIOKHBIX COCTaBHBIX BO3YXOBOJIOB) YaCTO BO3HHMKAET HEOOXOJMMOCTh
MIOCTPOEHUs JIMHUM TepeceyeHuss MNOBEpXHOCTe. JIMHMM B3aMMHOrO IepecedyeHus
MOBEPXHOCTEH IMPOIIIE BCET0 MOCTPOUTH I'paMuecKy MO TOUYKAM C MMOMOIIBIO TOBEPXHOCTEH -
MIOCPETHUKOB. PacCMOTpUM CYIIIHOCTB 3TOr0 METOAA.

[TycTh 3amanbl 1Be nepecekaromuecs nmosepxHoctu @ u 0 (puc. 16).

Puc. 16

Jliss  TOCTpOEHUsT TOYEK JIMHUM TIepecedeHuss HTUX IOBEPXHOCTEH BBEAEM
BCIIOMOTATENIbHYIO CEKYIIYI0 TMOBEPXHOCTh X, KOTOpas mepecedeT moBepxHoctd @ u 6 mo
naunusMm | 1 m coorBerctBenHo. Jlunuu | 1 M mepecekyrest Mmexay coboii B Toukax M u N,
MOCKOJIbKY OHM MpUHaJIekKaT oJHOU nmoBepxHOocTH 2. Touku M u N OynyT sexarb Ha JIMHUU
nepecedeHus: nopepxHocred @ u O, Tak Kak 3TU TOYKHU Jie)KaT OJHOBPEMEHHO Ha 00eux
HepeceKaroInXcsl MOBEPXHOCTSX.

B kadyectBe BCHOMOraTeNbHBIX CEKYIIMX [OBEPXHOCTEU-IIOCPEIHUKOB OOBIUHO
OPUMEHSIOT IUIOCKOCTH M cdeprl. [loaTomy crmocoObl peanu3anuu MeToJa MOCPEIHHKOB
Ha3bIBAIOT CMIOCO0AMU CEKYITUX TUIOCKOCTEN U CEKYIINX cdep.

BcnomoratenbHbple  cekylde IUIOCKOCTH B OOJIBIIMHCTBE CIy4aeB MapauleidbHbI
IIJIOCKOCTSAM HpO@KHI/Iﬁ. OI[HaKO B OTHACJIBHBIX Cliydasax I ONPCACIICHUA TOYCK JIMHUH
nepeceyeHus] MOBEPXHOCTEH pallOHAIIbHEE BOCIOJIB30BATHCSI HAKJIOHHBIMU IJIOCKOCTSIMU
(cioco6 BpaImarmecs: WM Ka4aroIieicst TIIOCKOCTH).

Crnoco6 cdep umeer aBe Pa3sHOBHIHOCTH — CIOCOO 3KCIEHTpUYECKHX chep (LEeHTPHI
CeKylMx cep He COBMANAIOT) M CIOCOO KOHLEHTpUYECKUX cdep (cdepbl MMEIT OOIHii
1neHTp). bonpmmHCTBO  33a7ay HA  B3aMMOIIEpECeUEHHE  IOBEPXHOCTEM  pelaroT
paccMaTpUBaeMbIM 3/1€Ch CIIOCOOOM KOHIIEHTpUYeckux cdep. Criocod sKcLeHTpuieckux chep
UCTIONB3YIOT TOJBKO B TOM CiIy4ae, KOTJla OJHa M3 MEPeceKaloMIMXCsl TOBEPXHOCTEH MMeeT
KPUBOJMHEHHYIO OCh U KPYTOBBIE CEUCHMUS.

B KaXXIO0M KOHKPETHOM ClIydac BBI6I/IpaIOT TOT cHoco0 IMOCTPOCHUA TOYCK JIMHUU
nepeceyeHs] TMOBEPXHOCTEH, KOTOPBIH TO3BOJIAET BBIOJHUTH Haumboyee MpPOCThbIe
rpagudecKre MoCTPOCHUS.



3.1. OCHOBHO} aJIrOPUTM NMOCTPOCHHS TOYEK JTHHUH
B3aHMHOI0 NepeceyeHusi MOBEPXHOCTeI

Jis mocTpoeHuss TOYEK JHMHUM (JIMHUI) B3aUMHOTO I€peCceueHus MOBEPXHOCTEH
HEO0OXOMMO BBIIOJIHUTH CJIEYIOIINE OCHOBHBIE ONlepaluu (CM. puc. 16):

1. 3agaTp Ha uYepTeke MOBEPXHOCTh-TIOCPEJHUK X, IMEPECEKAOIIYI0 3aJaHHbIE
noBepxHocTd @ U O 0 reoMETPUUYECKU IIPOCTHIM JIMHUSIM;

2. IMoctpouts nmunuio | nepeceuenus mopepxHocTH @ ¢ MOBEPXHOCTHIO-TIOCPEAHUKOM X;

3. IlocTpouTh NHMHUIO M TMepeceueHus: BTOPOH MOBEPXHOCTH O ¢ MOBEPXHOCTHIO-
MIOCPETHUKOM X;

4. Onpenenutb Touku M u N nepecedeHus mocTpoeHHBIX JUHUI | 1 m;

5. JleiicTBus, ykazaHHble B INyHKTax 1...4, TOBTOPUTH JJIsI JPYrUX MOBEPXHOCTEH-
MIOCPEHUKOB.

[lepen mocTpoeHrEM MHOKECTBA PETYJIAPHBIX TOUYEK JIMHUU IIEPECEUEHUS IOBEPXHOCTEN
PEKOMEHAYETCSI 10 MEPE BO3MOXKHOCTH HAaUTH U OTMETHUTDH €€ XapaKTepHbIE (OMOPHBIE) TOUKH.
K HuM oTHOCSATCS:

- caMasi BEpXHssl U caMasi HYDKHSISI TOUKH JIMHUY T1€PECEUEHUsT;

- caMas JanbHAA (110 OTHOIICHHIO K HAOII0JaTeN0) U caMasi OJIMKHSS TOUKY;

- TOYKH BUJUMOCTH, T.€. TOUKH, KOTOPbIE Pa3AeisaioT JUHUM NIEPECEUEHHs] Ha BUAUMbIE
Y HEBUJIUMBbIE YYACTKH;

- HEKOTOpBIE JPYTHE TOUKH.

6. Bce mHaiineHHble TOYKM, KaK XapakTepHble (OMOpHBIE), TaK U pEryJspHbIE,
[IOCJIEZI0BATEIbHO COEAUHSIOT IUIABHOM JIEKalbHOM KpPUBOW (MHOIZA, B YaCTHBIX CIIydasX,
OTpe3KaMH MPSMBIX JIMHUH).

Cnenyer wuMeTh BBHJy, 4YTO 4YeM OOJIbIIEE YHUCIO IOBEPXHOCTEH-IIOCPETHUKOB
y4acTBYeT B IIOCTPOEHMSIX, TeM Oojiee TOYHO BBIABISETCS XapakTep JMHUM (JIMHUMN)
IIEPECEUEHMS TIOBEPXHOCTEM.

OObIuHO 3ajlaua Ha B3aUMOIIEPECEUYEHHUE IMOBEPXHOCTEH pemaercs Ha KOMILJIEKCHOM
YyepTexke B MPOEKIUAX JTUHUHI U TOUEK.

3.2. Cnocod cekymMx napajjiejJbHbIX MJI0CKOCTEN

Crioco6 cekymmx mnapayielbHBIX IUIOCKOCTEH OOBIYHO MPUMEHSIOT B TE€X CIIydasx,
Korga o0e mepeceKaroluecs MOBEPXHOCTH OJHOBPEMEHHO MOXKHO pacceub KakIou wu3
napaJyieIbHBIX TUIOCKOCTEH 10 OKPYXHOCTSIM JIMOO MO MpsAMBIM JIMHUSIM. PaccMmoTpum
MPUMEHEHHE ITOT0 croco0a Ha MpUMepe MOCTPOSHUSI TOUEK TMHUH TepeceYeHUs IUIUHApPA U
KoHyca (puc. 17). ®poHTanbHble TPOEKIUU 1o U 2; BepxHeW Touku | ¥ HUKHEH TOUKH 2
JUHUH TIePeCcevYeHUs] HaXOJUM 0e3 MOMOTHUTEIbHBIX MOCTPOCHUN KaK TOUYKH TEepeceueHus
OYEpKOBBIX JMHUN KOHyCa W nuimHApa. 13 touek 1, u 2 Ha rOpU3OHTAIBHYIO MPOEKIUIO
MIPOBOANMM JIUHUIO CBSI3H JIO MIEPECEUSHUS UX C TOPU3OHTAIBHBIMH MPOCKIMSIME (PPOHTATHHBIX
OYEpKOBBIX JINHUW HUIMHAPA U KOHYCA, COBINAAAIOIUMHU C TOPU30OHTAIIBHON OCEBOM JIMHUEH.
B nepecedyennn 3TUX JMHUW OTMEUYaeM MPOEKUUU 11 U 21 BEpXHEH W HMKHEW TOYEK JIMHUU
MEepECECUCHMUS.

Jlnst noctpoeHust Touek 31 U 41 BUIUMOCTH TOPU3OHTAIILHON MPOEKIIUHA UCKOMOW JIMHUU
MEPECEUCHHS] TMOBEPXHOCTEW MPOBOJUM TOPU3OHTAIBHYIO CEKYIIYI0 IUIOCKOCTh o
MPOXOJIAIIYI0O HA YPOBHE OCH LIJIMHAPA. ITa TIIOCKOCTh MEPECEKAET KOHYC MO OKPYKHOCTH,
(dbpoHTaNbHAS MPOEKIUS KOTOPOH — O0Tpe30K AyBj, TOpH30HTaNBHAS IPOSKIIHS — OKPYKHOCTh
m.t. Cexymiast IIIOCKOCTh >t MEePECeKaET MOBEPXHOCTh [UIMHIPA MO NapaJuIeTbHBIM MPSIMBIM,
(GpOHTANBHBIE TPOEKIMH KOTOPBIX COBMANAIOT C OCBIO LUJIMHAPA, 4 TOPU3OHTAIBHBIE
npoekuuu — li°, SBISIFOTCS TOPH3OHTAJIBHBIMH OYEPKOBBIMH JIMHUSAMH LWJIMHApA. B
MEPECEUCHUH JIMHUI I u m;t ormeuaem toukum 31 u 4y s MOCTPOCHUST (PPOHTAIBHBIX
npoekiui 3 u 4, Touek 3 u 4 U3 Touek 31 U 41 MPOBOAUM JIMHUU CBSI3U JIO IEPECECUEHUS UX C
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Puc. 17

Jns moCTpoeHUs MPOMEXKYTOUHBIX TOYEK 5 M 6 JMHUM TMEPECEUCHUS] MOBEPXHOCTEU
MIPOBOAYM HEKOTOPYIO TOPU3OHTAIBHYIO CEKYIIYIO IUIOCKOCTh ¥2. JTa MI0CKOCTh repeceKaeT
IUIOCKOCTh [0  OKPYXKHOCTH, (PpoHTambHast nzpoexuml KoTopoii — oTpe3ok CyDs,
TOPU30HTAJIbHAS MPOEKUUS — OKPYXKHOCTh M;°. [lunuHap mnepecekaercss ¢ CeKylleu
IIOCKOCTBIO T2 TI0 MOpSIMBIM JIMHUSM, (DPPOHTATBHBIE MPOEKIIMU KOTOPHIX COBMATAIOT CO
CJIEZIOM CEKYIIEH MIOCKOCTH, TOPU30HTAIbHBIE MTPOCKIHUH — MO JIMHUU I12, HaXoJAIIeHcsT Ha
PacCTOSIHUM a OT OCH IIWIHMHApa (pa3Mep a HaxXOJHWM IO BCIIOMOTAaTEIbHOW MPOQPUIHHOMN
npoekuun). B nepeceuennn nuHMiA 12 u m12 OTMEYaeM TOPU30HTAJIbHBIE MPOEKIUHU 51 U 61
To4yeK 5 u 6 nuHuM nepeceyeHus. OpoHTaNbHBIE TPOCKIUHA S2 U 62 TOUEeK 5 U 6 HAXOIUM C
MOMOILIbIO JIMHUN CBSI3M, MPOBEJIEHHBIX U3 TOUYEK 51 M 61 JO MEPECEUeHUs: UX CO CIEIOM
IUIOCKOCTH 222.



[IpoBens BcmoMoOraTeabHYyI CEKYIIYIO TIOCKOCTh Y3, aHAJIOrMYHBIM 00pa3oM HaxoauM
TOPU3OHTAJIbHBIE U (PPOHTATBHBIC IPOSKIIMK TOYCK 7 ¥ 8 JIMHUH MEePECCUCHHS TOBEPXHOCTEH.
Bce mnaiineHHble TOYKM Ha TOPHU3OHTAIBHOW M (POHTAIBHOW TMPOEKIMAX COCIUHSIEM
IJIAaBHBIMU JICKAJIbHBIMH JIMHUSAMH C y4eTOM yclioBuUi Buaumoctu (3151116141 — crutommHas
KOHTYypHast; 3171218141 — mTpuxoBas).

3.3. Cnioco0 cekymux KOHIeHTPUYeCKuX chep

Croco0 cdep OCHOBaH Ha CBOWCTBE IIEPECEUYCHHsI JIBYX COOCHBIX IOBEPXHOCTEH
BpameHus 1o okpyxHoctd (puc. 18). Cdepa sBiseTcs YaCTHBIM BHJIOM TTOBEPXHOCTH
BpameHus, [loaToMy OHa Takke IepeceKaeT COOCHYIO C HEW IMOBEPXHOCTh BpAILCHHS IO
OKpyxHOCTH (puc. 19).
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Puc. 20

Croco0 KOHIIEHTpUYECKUX c(ep MNPUMEHSIOT NpPU TOCTPOCHUU TOYEK JIMHUHU
MIEPECEUCHUS TIOBEPXHOCTEN BpALLEHHS C MEPECEKAOIMMUMUCA OCAMU. [ MPOCTOTHI BaXKHO,
9TOOBI OCH TIEPECEKAIOIIMNXCS TMOBEPXHOCTEH OBUIM MapauiebHBl OJTHOM W3 TUIOCKOCTEH
MpoeKIuid. B 3TOM ciyyae OKpy»KHOCTH, TIO KOTOPBIM BCIIOMOTATeIbHBIE CPEpPhl MEePECeKaOT
MOBEPXHOCTH, OYIyT MPOEUPOBATHCS HA MJIOCKOCTh MPOEKIUIl B BUIE OTPE3KOB MPSAMBIX. 3a



neHTp cdep TpUHMMAETCSs TOYKAa I[EePECeUeHUsT OCe 3aJlaHHBIX IOBEPXHOCTEH.
[lepBoHa4abHO OMNpENETNM OIMOPHBIE TOYKH W PagdyChl MUHUMAJIBHOW W MaKCUMaJIbHON
chep. Pamnyc makcumanbpHOU cepsl paBeH pacCTOSHUIO OT LEeHTpa cdep n0 Hambosee
yAQJICHHOM TOYKM IepEeCceUCHUs] JIMHUKW O4YEepKOB MOBEpXHOCTEW. Pamuyc MUHMMaIbHOU
chepsl ompenensieTcss W3 YCIOBUS KacaHUsT MHUHHUMAJIbHOW cQepbl OJHON IMOBEPXHOCTH
(BIIUCBHIBAETCS B IOBEPXHOCTH) U IIepecedeHus BTopo (puc. 20).

PaccmoTrpum mpuMeHeHue crmocoba CeKyIUX KOHIICHTPUYECKHX cdep Ha mpumepe
MOCTPOSHUS JIMHUHN TIEPECEUCHHUsI IByX KOHYCOB C MepeceKaronumMucs ocsimu (puc. 20).

OtmeuaeMm npoekunu Touku O (0O1,07) nepeceueHus 3aaHHBIX KOHYCOB U IPUHUMAaEM
WX 3a MPOEKIMHM OOIIEero MEeHTpa BceX ceKymux cdep. OTMeuaeM (GpOHTAIBHBIC TMPOCKIIUU
BepxHUX 1y u 12" 1 HIKHUX 22 U 27" TOYEK JUHUHN HepeceueHus noBepxuoctei. C moMombo
JUHUN CBSI3M, MPOBEACHHBIX M3 TOYEK 12,22,15" U 2°, HAXOJUM TOPHU30HTAJIBHBIE MPOCKIINH
1,,25,17 w 27" Towek 1,2,1° m 2°. JIMHMM CBSI3M MPOBOJUM JO IIEPECEUCHUS HUX C
TOPU30HTAIBHBIMH MPOEKIUSAMHI (PPOHTAIBHBIX OYEPKOBBIX JIMHUNA KOHYCOB, COBIAJAIOIINX
Ha BHJIC CBEPXY C FOPU3OHTAIBHON OCEBOM JuHUEH. MakcuManbHBIN paguyc Rmax cexyien
cdepsl paBeH oTpe3ky 022, T.e. pacCTOSHUIO OT IeHTpa chep 1m0 Haubonee ynaaeHHHOU
TOYKH TEPEeCEUCHUsI OYEPKOBBIX oOpasyromux. Jlyis onpeneneHus: MUHUMAJIBHOTO paanyca
Rmin cexymeit cdepbr u3 Toukun Oy omyckaem MNEpHEHAMKYISPbHl Ha MNPSIMOJIHMHEHHbBIE
oOpa3yromue KOHycoB. bonpmmii ©3 3TUX NEpHEeHAMKYISIpOoB (NMEPHEHAUKYISIp Ha
oOpazyromyto konyca @) mnpunumaeM 3a Rpjp. I mocTtpoeHus mpoMexyTOUHBIX
(perysspHBIX) TOYEK JIMHUM MepeceueHusi 00€ MOBEPXHOCTH PacCeKaeM KOHIICHTPUUYECKUMH
chepamu, paTnychbl KOTOPBIX HAXOAATCS B JHAra3oHe

Rmin<R<Rmax

Pacceuem moBepxHOcTH cdepoil X', paguyc KOTOPOM HECKOJIBKO MEHbIE Rpax. OTa
chepa mepecekaer KoHyc @ MO [BYM OKpPYKHOCTSIM, KOTOpbIE MPOCLUPYIOTCA Ha
(GpOHTANIbHYIO TUIOCKOCTh B BUJIE 0Tpe3koB AB;y u C;D,. Konyc 6 ceuercst cdepoit X' Takke
MO JABYM OKPYKHOCTSIM, KOTOpBIE MPOCHHUPYIOTCS HAa (DPOHTATBHYIO MIOCKOCTh MPOEKIIHI B
BUje oTpe3koB ExF, m GoH,. Otpesku A,B; u GoH; B ipenenax o4epkoBbBIX JIMHUN (GUTyp HE
nepecekarorcs. [loaTtomy OHM HE HaAyT TOYEK JIMHUM DIepeceyeHusl MNOBEepXHOCTEd. B
nepecedeHnn orpe3koB C,D, n EyF, ormewaem coBmanarormue Touku 3;=4; — GppoHTAIBHBIC
npoekuuu Todek 3 u 4 mnpaBoil JMHMM TepeceueHuss KoHycoB. /[l ompezneneHus
TOPU3OHTAIBHBIX MpoeKIuid 31 ¥ 41 Touek 3 U 4 TUHUU TIEPEeCeUCHUs] KOHYCOB U3 TOUKH 372=4;
MIPOBOJIUM JIMHUIO CBSI3U JIO TIEPECEUYCHHS €€ Ha TOPU3OHTAILHON MPOEKIIMH C OKPY>KHOCTBIO
M1, TMaMeTp KOTOpo# paBeH oTpe3ky CyDo.

Jlanee, BBO/ISI HOBBIE CeKylIue c(epbl M BBIMOIHSS aHATIOTMYHBIE TTOCTPOEHUS, CTPOUM
MPOEKIUU APYTUX PETYISPHBIX TOUEK JIMHUM MTepeCceUeHUsI.

Bce HaliieHHBIE MPOEKUMHU TOYEK JIMHUM MEpPEeceYeHrs IMOBEPXHOCTEH COEIMHSIEM
MJIaBHBIMU JIEKATbHBIMU KPUBBIMH C YYETOM YCIOBUN BUIUMOCTH.

3.4.Bapuantsl 3a1aHuil. YKa3aHusl
K 0popMJIeHHIO PA0OThI

Bapuantsl 3aganus 9 BeiOuparoT mo tabn. 3 cienyrommm obpaszom. Ilo mocienneit
mudpe CTYACHYECKOro OmiieTa MM MHIUBUAYAJIbHOTO HM(pa BHIOMPAIOT OJUH M3 JECATH
pHCYHKOB 3agaHus B Ta0n. 3. Hekoropsle 4YmciioBble pa3Mepbl Ha PUCYHKE 3aMEHEHBI
napamerpamu (a, B), 3HAUEHUS KOTOPBIX BBIOMPAIOT IO BCIIOMOTATENbHOM TabmuIle,
pacrojoXeHHOW T1oj pucyHkoM. Tabnuna wumeer Takxke 10 rpad, cOOTBETCTBYHOIIMX
npearnocieaHel mudpe Homepa cTyIeH4ecKoro Ouera.

Takum 00pa3oM, KaKABIH CTYICHT NMEET WHINBHIyaIbHOE 3a/laHIE U3 CTa BAPUAHTOB.
AHaJIOTUYHO BHIOMpAIOT BapHaHT 3aaanHus 10 mo tab. 4.
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3amanus 9, 10 kommnonyooTcs Ha yepTexxHoM popmate A3 (420x297), o6paserr KOTOPOro
MpeaCcTaBiIeH Ha puc. 21.

OO0o3HaueHus Ha dYepTe)Ke 3HAYUTEIBHO OOJEer4aroT BBHIOJHEHHE 3alaHHuil, a B
OTJENIBHBIX CIIy4asX SBJSIOTCS HEOOXOAMMBIMM 3JI€MEHTaMU TIpadUuecKux IMOCTPOEHU,
HarpuMep, €CJIM 0JIHA U3 TOBEPXHOCTEH — MHOTOTPaHHHUK.

Bce noctpoenus 10KHBI ObITh BBIIIOJHEHBI HA YEPTEXKEe TOHKUMU JTUHUAMU. Bugumbie
YaCcTH JIMHUH TIepeceyeHHss U OYEPKOB IOBEPXHOCTEH OOBOJATCS KOHTYPHBIMH JIMHUSMH
TOJIIMHONW mpuMepHO 1 MM. HeBuaumble yacTu o4epKoB M JIMHUI IepeceueHHst 0OBOIATCS
MITPUXOBBIMH JIMHUSMH B TOJTONUIMHBI KOHTYypa. OdYepK, ONYIICHHBIH B HMHIUACHTHYIO
HOBEPXHOCTh, MOKET OBITh IOKa3aH TOHKON JjuHMeH. OcTanpHas MHpOpMaLus sICHA W3
npumepa (puc. 21).

3.5. BapuaHnThl 3a1aHUH M MeTOANYECKHE YKA3ZAHUSA
K 3agaude 8

B 3amaue 8 TpeOyercs mocTpouTh JIMHUM TiepecedcHus chepsl pamgmyca R=50 mMm ¢
nerTpoM B Touke 0(90,55,50) u GeckoHEUHOH MPSAMON TPEyroIbHON MPU3MBI, OOKOBBIEC TPAaHH
KOTOPOH MEepIEeHAUKYJISAPHBl (PPOHTAIBHON IUIOCKOCTH MpoeKiuil. OpOHTANbHBINA Cliel
NPU3MBI 33/1aH TpeyroabHUKOM A;ByD), KoopAMHATHI X, Z BEPIIMHBI KOTOPOTO MPEACTABICHBI
B TabI. 5 A Aecsitv BapuaHTOB (110 mocneaHei nudpe ydednoro mudpa).

Tabn. 5
A B D
Bapuant X Z X Z " Z
1 150 50 70 90 70 50
2 30 50 110 90 110 50
3 140 40 65 85 65 40
4 40 40 115 85 115 40
5 130 30 60 80 60 30
6 50 30 120 80 120 30
7 120 20 55 75 55 20
8 60 20 125 75 125 20
9 110 10 50 70 50 10
10 70 10 130 70 130 10

I'paduueckoe pemenne 3amaun 9 BHIMOTHSAIOT HA OTAeIbHOM (opmate A4 (210x297),
1100 Ha ¢popmare A3 nonapHo ¢ 1r000i Apyroi 3agauei.
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1. YToObI OTpa3UTh HA YEPTEXKE NCXOAHbIC JaHHbIE, HEOOXOAUMO N300pa3UTh BHEIIHIONO
CHUCTEMY KOOpJMHAT (CBSA3aHHYIO C TIocKocTsMHU npoeknnii) OXYZ (puc. 22) u 3a1aTh B HEW:

a) ueHtp chepst 0(90,55,50), x=90, y=55, z=50 asyms npoekiusimu O(01,0,);

0) Ha (PpoOHTANBHOM IJIOCKOCTH TpoeKnuu Touek AB;D,, oOpasyromue TpeyroiabHUuK
cienoB npusMsbl. Jlannaeie 6epyTcs u3 Tadi. S.

Hanee toukumu auHusMH U3 neHTpa O(01,02) CTposTCs ABE NIPOEKLUU 0YEPKOB chepsl
(oxpyxkHOoCcTH R=50 MM).

2. IlockonbKy npu3Ma nepreHauKyaspHa miockoctu I, To Ha GpoHTATBHON MPOEKIMH
pelleHne SBISETCS OYCBUIHBIM H OTIPEEINISICTCS TPEYTOIBHIKOM cieioB AoBoDs.

3. CTposATcs rOpu3OHTAIbHBIE MPOEKIMU JIMHUN TmepeceueHus: cepbl ¢ MPU3MOI Ha
miockoctu I1;.

[Ipexne, ueM Ha4aTh MOCTPOCHHUS, HEOOXOJUMO BCIIOMHHUTH, YTO ceueHue chepsbl 000
IUIOCKOCTBIO JIa€T HATYpaJbHYIO OKpPYKHOCTb, OPHEHTAalMs KOTOPOHl B MPOCTPAHCTBE
ompezieNieHa TOJOKEHUEM CaMOW CeKyIlled IUIOCKOCTH. 3/ech CIeNyeT pas3iuydaTh Tpu
OCHOBHBIX CITydast:

a) CeKylas IJIOCKOCTh MEPHEHAUKYISIpHA TOPU3OHTAIBHON IUIOCKOCTH Tpoekuuid I1;

(sBNsieTCST TOPU3OHTAIBHO Tpoenupyomieit). B 3ToM ciaydae OKpY>KHOCTh Ha

TOPU30HTANBHOM MJIOCKOCTH MpoeKiui [1; BeIpoxkaaeTcss B 0TPE30K;

0) cekyIas IIOCKOCTh IMapaJlieIbHa TOPU30HTAILHOM TUIOCKOCTH mpoekiuii [1;. B aTom

cllydae OKpPYHOCTh 0TOOpaxaeTcs HaTypalbHON (GOPMOIl U BETUYHUHOI;

B) CeKymIas IUIOCKOCTh OPHUEHTHPOBAaHA B IMPOCTPAHCTBE NMPOU3BOJIBHBIM 00pazom. B

3TOM ClIy4ae OKPY>KHOCTh MPOCIHPYETCS HAa TOPU3OHTAIBHYIO IIOCKOCTh Ipoekuuit I1;

B BUJIC DJUIHIICA.

AHanu3 ycloBHHM 3aJaud TO3BOJISIET YCTaHOBUTH, YTO KaKJas U3 OOKOBBIX IpaHei
NpU3MBI MOXET OBITh PACCMOTPEHa KaK HEKOTOpas IUIOCKOCTh, paccekaromasi cdepy Io
OJIHOMY U3 TPeX yKa3aHHBIX BaPUAHTOB.

JlelicTBuTenbHO, OOKOBasi T'paHb, 3amaHHas cienom B;D; , cooTBercTByeT mnepBomMmy
ciydaro, T.e. oTpe3ky D1 By B1D; (cM. puc. 22) Ha minockoct IT;.
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bokoBast rpanb, 3amanHHas cienoMm DyAj, COOTBETCTBYeT BTOPOMY ciy4aro, TO €CTh
okpyxkHOocTb OKP; Ha mmockoctu II; oTpakaercs B HaTypalbHYX BenM4MHY. Ee LeHTp
pacnionoxeH B Touke O, a paguyc paBeH OTPE3KY 010% 102(R=014°10y), U3MEpPEHHOMY Ha
mockoctH Is.

bokoBast rpanb, 3amaHHas ciegoM AjBj, COOTBETCTBYeT TpeThbeMy Cilydaro, T.€.
OKPY)KHOCTh Ha TuIOCKOCTh Il; mpoemmpyercs B BHAE D3JUIMICA, IOCTPOCHHE KOTOPOTO
BBITOJIHSETCSI METOJIOM CEKYIIUX MJIOCKOCTEH, C KOTOPBIM MBI TO3HAKOMUIIUCH, pellias 3a7auy
10 (cMm. pazzmen 3.2 HaCTOSIIIUX METOAMUYECKUX YKa3aHUM).

Korma mpoekuuum JMHUR TmepecedeHHss IOCTPOEHBbI, HEOOXOIUMO  BBIJIEIUTh
OKOHYATeIbHOE PEIICHNE, YCTAHOBUB YCIIOBHSI BUAMMOCTH OKPYKHOCTEH Ha rockoctu Iy, a
TaKXe YCJIOBUSA CYIIECTBOBAaHMS B BUAMMOCTHU ouepka cdepsl O (cM. puc. 22).

OOBoKa OKOHYATENBHOIO PELIEHUs BBINOJIHACTCSA IBYMsI THUIAMU JIMHUM — OCHOBHOM

KOHTYpHOU (S~1MM) u mTpuxoBoii (S~0,5 Mm).
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