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BBEJIEHUE

KouTponbHble paboOThl MO HauyepTaTebHOM T'€OMETPUM NPEICTABISIOT
co0Ool uepTexxu (SIIOpbI). 3a/laHus Ha KOHTPOJIbHBIE PaOOThl MHAUBUIYATLHBIE,
npescTaBieHbl B BapuaHTaxX. CTy[EHT BBIOJIHAET TOT BapUaHT 3aJaHus, HOMEP
KOTOPOTO COOTBETCTBYET CYMME€ [BYX MOCHEIHUX LHUPpp mudpa 3a4eTHOM
kHkKu. Ecnu, Hampumep, yueOnblii mmdp crynenta 748231, To oH BO Bcex
KOHTPOJIBHBIX pa0oTax BBITIOTHSET 4eTBepThId BapuaHT (3+1=4). KoHTposbHbIe
paboThI IPENICTABIISIIOTCS HA PEIIEH3UIO B CPOKH, yKa3aHHBIE B yueOHOM rpaduke.

YepTerk KOHTPOJIBHBIX paOOT BBINOJHSIOTCA HA JIMCTaX YEPTEKHOM
oymaru dopmara A3 (297x420 mMm). Ha paccrossuuun 5 MM OT JMHUHM OTpe3a
JMCTa MPOBOJUTCS paMKa MOJs YyepTexa, C JIEBOM CTOPOHBI paMKa MPOBOJIUTCS
OT JIWHUU OTpe3a Ha pacctosHuu 20 mMm. B mpaBom HikHeM yray ¢opmata
BIUIOTHYIO K paMKe MOMEIIAETCsl OCHOBHAsI HAJMHNCh. PasMepsl ee M TEeKCT Ha
HEll TMOKa3aHbl B TPWIOKEHUH 2 HACTOAIIETO METOJWYECKOTO YyKa3aHUS.
[Ipexxae ueM BBIMIOTHUTH KOHTPOJbHBIE PaOOTHI, CTYACHT JOJKEH pa3o0paThCs
B TEOPETHMYECKOM MaTepuasne, a 3aTeM TMPUMEHUTh €ro K pPEeHIeHUI0
KOHTPOJIBHBIX 3a]1a4.

TutynpHbIl MCcT odopmirsieTcs o ¢popme (rpusnoxenue 1).

Tema 1. Ilepeceuenue npsiMoii 001IETr0 MOJIOKEHUS € MIOCKOCTHIO
00111ero 1moJI0’KeHHu

[TonoxxeHne MmpsiMON OTHOCUTENBHO IJIOCKOCTH ONPEAEIIETCs CocOO0M
ceueHuit. Ha puc.l a m3o0paxena miockoctb a(AABC) u mpsimas £ oGrero
MOJIOKEHUS, HA/I0 ONPEAEIUTh TOUKY IIEPECEUEHHUS MPSIMOM U TUIOCKOCTH.

AJNTOPUTM peLLICHHUS:

1. 3akmounTth TpsMyr0 { BO BCIHOMOTAaTENIbHYIO MNPOEHUPYIOLIYIO
MJIOCKOCTD 7 .

2. Tloctpouth nuHuio mnepecedeHuss m (12) TIIOCKOCTH Y € 3aJlaHHOM
MJIOCKOCTBIO 0.

3. Omnpenenutbh OTHOCUTEIHHOE MOJIOKEHHE MPsSMON { U TIJIOCKOCTH .
371eCh BO3MOXHBI TP CIIy4ast:

a) LNa; 6)13" a, B)lea.

4. Onpenenutb BUIUMOCTb IPSAMO £ MO KOHKYPUPYIOIIMM TOYKAM.

Ha puc. 1 6 mokazaHo penieHue 3Toi 3a/1auu Ha SII0pe.

1. Tlpsmas [( 3akiodeHa B NPOCHUPYIONMIYIO  IDIOCKOCTH (B
TOPH30HTAIEHO-TIPOCIUPYIONTYIO ). ['OpH30HTaIbHAS POCKIUS Y; COBIAIACT C
FOPU3OHTAIBHOMN Hpoekmeii £ 1 , mpsamoii £; To ectb 1= 1, Tak Kak y | II;.

2. llocTpouTh JUHUIO MEPECEUEHUS TOPU3OHTAIBHO-NPOCHHUPYIOIIEH
IJIOCKOCTH Y € 3aaHHOM 0. [IIIOCKOCTh Y mepecekaer mIOCKOCTh ¢ [0 MPSIMOM
m, npoekius 1; 2; oTpe3ka KOTOPOH COBIAJAET C TOPU3OHTAILHON MPOEKIKEn
v1. Ilnockocte 3amana TpeyroapHukoM ABC, mostomy JMHHS M OpPOBOIUTCS



yepes Touku | u 2 mepeceueHus: CTopoH TpeyrojbHuka AB u AC ¢ III0CKOCTBIO
Y, TOPU30HTAJbHBIE MPOEKIMU BTUX TOYEK M3BECTHBI: IO JIMHUM CBS3U
OTIpeNIeTINTh WX (PPOHTAJIBHBIE TMPOEKIMH 1, M 2, W TPOBECTH UYEpe3 HUX
(GpOHTANBEHYIO TTPOEKITUIO M, IPSIMON M.

3. OmpenenuTh OTHOCUTEIHHOE MOJIOKEHUE MPAMOM { U MIOCKOCTH . .
[Ipsimast £ mepecekaercsl ¢ MIOCKOCThIO o B Touke K, Tak kak £, N m, = Ko.
["opuzonTansHyo npoekuuto K; nmocrpouts no ¢pontanbHoii K, ¢ momoiisio
mHUM cBsa3u K Ko.

4. BuauMocTh npsaMoi { OTHOCHUTEIBHO IIOCKOCTH O OINPEACIUTH IO
KOHKYPHUPYIOIINM TOYKaM.

PaccmoTpers nBE KOHKYpUpPYIOIIME TOYKM 2 U M, pacronoXeHHbIE Ha
OJHOW TOPU30HTAJIBHO-NIPOCHUPYIOLIEH mpssMor. Touka M NpUHAIIEKUT
npsMon £, Touka 2 npuHaaiuexuT ctopoHe AC TpeyrojibHUKA, TOPU30HTAIbHBIE
MPOEKIIMU ATUX TOUeK coBmagarwT: 2:=M;. Ilo nuHUIM CBSI3U HaWTH
(bpoHTaNBEHBIE TPOCKITUH, TO €CTh 2; U M, . Touka M pacronoxeHa BbIIIE TOUKH
2, mo3ToMy Touka M mpu BUJIe CBEpXY — BUIUMAs, @ TOUKA 2 — HEBUAUMAs, HO
Touka M nmpuHamnexurt npsmol {, cinenoBarensHo oTpe3ok MK npsamoii € nmpu
BHJIE CBEPXY BHUJICH.

Bugumocts Ha iockoctu 1, omnpeaenuTs ¢ MOMOIIBbI0 KOHKYPHUPYIOIINX
TOYEK, pACIHOJIOKEHHBIX Ha (pPOHTANBHO NPOEUUpPYIOIIEH MpsMOH, T.e.
paccMoTpeth ABe KoHKypupytoume Toukd N u C. Touka C mnpuHAmJIEKUT
miockoctd o (BepmmHa A ABC) , Touka N mnpuHamiexuT npsmoit L.
@poHTanbHBIE MPOEKIUU 3TUX Touek coBmnagaoT N,=C, 10 JUHUSM CBA3U U
CBOWCTBY NMPUHAIEKHOCTA TOUYEK OCTPOUTh TOPUZOHTAIBHBIE MPOECKIUN ITUX
touek, To ecTb C;= N; . Touka C pacnonokeHa Oimke K HaOJIIOIATENI0 U Ha
BUjJie cnepenu Buaumasi, a Touka N HeBugumas. Ho Touka N mpuHamiexuT
npsimoid  , ciuenoBarenbHOo oTpe3ok NK mnpsmoit { mpu Buae chnepenu
HEBUIUMBIN U H300paXkaeTcsi ITPUXOBOM JTMHUEH.

Tema 2. IlepnieHANKYJIAPHOCTH NPSIMOM U MJIOCKOCTH

B xypce «HaueprarenpHas reoMeTpus» J0Ka3aHa TEOpeMa: €CIId MpsMast
NEPIEHINKYJISIPHA TUIOCKOCTH, TO TOPU3OHTAJbHAs MPOCKIMS ITOW MPSMOU
NEePIEHINKYJIIPHA TOPU3OHTAIBHON MPOEKIIMU TOPU3OHTAIM, a (PPOHTAIbHAS
NPOCKIHS €€ ePIeHIUKYIIIpHa (GPOHTAIBHOM MPOSKIUK (PPOHTAIIH.

3anaya.

OmnpenenuTh pacCTOSHUE OT TOYKU S 70 IUIOCKOCTH OOIIETO TOJI0KCHUS,
3aJJaHHON (POHTAIBI0 M TOPU3OHTANbIO. [locTaBieHHAas 3amavya pelieHa ¢
UCTIOJIH30BAaHUEM BBIIICYKAa3aHHON TEOPEMBI.

Jano.

a(hNf) — mIockocTh OOIIETo MONTOKEHNUS;
S (S1; S).

Omnpenenuts paccTosiHUE OT S 110 0.



(i

Puc. 10

Pemenue.
1. OnycTuTh nepneHANKYISp N U3 TOUYKU S HA MIIOCKOCTH 0.

Hcnonp3yss CBOMCTBO NEPHNEHAMKYJSAPHOCTH IIPSAMOM K INIOCKOCTH U
CBOMCTBO MPOCIUPOBAHUS IPSIMOTO YIJIa, HA SIIOPE TPOBECTH nlj_ hy u nZJ_ f5
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gyepes3 MPOCSKIMU S1 U Sz TOUYKH S.
2. Onpenenuth TOuky nepeceueHusi K neprneHaukyispa ¢ MIOCKOCTBIO O, JJIS
Yero TMPUMEHSS METOJ CEUCHHS, 3aKII0YUTh TEPHeHIUKyJIsp N B
TOPU30HTATIBLHO-TIPOCIIUPYIONIYIO TUIOCKOCTh B (N € B), Ha »mrope N 1 = Py,
L 10
BN a=a; B1N hy=14; B1N F1=2;
10 JIMHUW CBS3U OMNPEACIUTh MPoeKiuu 1, m 2;, COeIUHUB KOTOpPHIE HAUTH
MPOEKIINIO Ay,
3. OTMeTUTHh TOYKY IE€PECEUEHHUs MOCTPOCHHOW JIMHUM TIEPECEUYCHHS a C
MIPOBEICHHBIM TIEPIICHANKYIISIPOM N, TO €CTh
anNn=K,
Ha smope NNa,=K,, mo nuHum cBsizu noctpouth K; K — ocHoBaHue
NepIeHINKYJIspa.
4. OnpeaenuTh HATYPAITbHYIO BEIMUUHY PACCTOSIHHUS OT TOUKH S JI0 0 CITIOCOOOM
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

Onun katetr — npoekuus S;K;, Bropoit karer (AZ) — pa3HOCTh BBICOT
Touek S u K, rumoTeHy3a moCcTpOEHHOTO MPSMOYTOJIBHOTO TPEYTOJIbHUKA €CTh

paccrositaue ot S j10 o, (puc. 2).
7 /
22 2
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Tema 3. IlinockonapaJiienabHoe nepeMenieHne

[Tpu BparieHnn reoMeTpudecKkoil (GUrypbl BOKPYT OCH, MEPHEHIUKYISIPHON K
wiockocty I1;, ropu3oHTaNbHAS TPOEKLMS PUIYpPBI HE U3MEHSIETCS HU 110 (popme, HU
1o pasmepaM. [Ipu BpameHun BOKpyr OCH, NEPIEHIUKYIISPHON K IUIOcKocTH 1, ee
(poHTaNbHAs MPOEKLMS HE U3MEHSETCSl HU o opMe, HU 1o pa3MepaM. B mepBom
Clly4ae, BCE TOUYKH MEPEMEIAIOTCS B MAPAJUICIIbHBIX TOPU30HTATIBHBIX IJIOCKOCTSIX,
BO BTOPOM — B NApaJUIENIbHBIX (pOHTAIBHBIX. He (ukcupys ocu BpaiieHus, OiHy U3
NPOEKIUI T€OMETPUYECKON (PUIYpBbI MOMKHO ITOCTPOUTH B HOBOM YI0OHOM MECTE Ha
YyepTeXke, a 3aTeM IO JMHUU CBA3M HAWTH BTOPYIO IPOEKIMIO, HMES B BHIY, YTO
TOYKH €€ TIEPEMEIIAFOTCS TI0 TIPSMBIM, TIEPIICHINKYISIPHBIM K JIMHUSIM CBSI3H.

Ha npumMepe ucmosnp30BaHus Crocoda MapauiebHOTO TEPeMeIeHUs s
NepeBoJia  MPOM3BOJIBHO PACHOJIOKEHHON (PUIyphl B YacTHOE TMOJIOKEHHE HaJo
onpenenuTh HatypabHyto BermmanHy (AABC) miockocty B, 3aHMMaromieit ooree
TIOJIOJKEHHE, pUc 3.

Jano.

B(AABC) — mmockocTh 00IIETO TOJI0KEHUS.

[Toctpouts HaTypanbHyto Bennuanny AABC.

Pewenue.

1. IIpoBectu B mtockocT ropuzonTanb (N) u moBepHyTh TpeyroibHuk ABC Bo
bponTaTEHO Mpoenupyroiiee moaoxenne A'B C’. J{is 3TOro ropu3oHTaIbHYIO
INPOEKIUIO TPEYrojJbHUKA HAAO0 TMOCTPOUTH Ha JIIOOOM CBOOOJHOM MECTE
4epTeka, HO Tak, 4ToObI Ny 3aHsa nonoxkenue hy ", nepnenaukyspHoe ocu Xia.
IIpu stom AA;B;C;'=AAiBiCi, bponrampHas mpoekmus A A, B,"Cy
U300pa3uTCs OTPE3KOM IPSIMOU.

2. TloBepayts AABC mapamiensro 1wiockoctd I1;. Ilpu 3ToM (poHTABHYTO
npoekiio AA, B, C,”" Hamo pacnookuTh NEPHICHANKYISIPHO K JIMHHUSAM CBSI3H,
o ectb AA; By Gy || X1p, mpraem AA, B, "C,"=A A, B, C, . 'opuzoHTanbHast
npoekius A A; "By C;” ectb HatypasbHas BenmunHa A ABC (puc. 3).
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Puc. 3
Tema 4. B3anMHoOe nepecedyeHre MHOTOTPAHHMKOB

JIBa MHOTOIpaHHHMKA MOTYT IEPECEKATHCA 10 OJHOM MM IBYM 3aMKHYTBIM
JIOMaHbIM JIMHUSM, KOTOPbIE MOKHO OIMPEEIUTh 10 TOYKaM IepecedeHus pedep
OJIHOTO MHOTOTPaHHMKAa C TpaHsAMH JpYyroro. OTO U3BECTHAas 3ajada Ha
ONPEIEICHUE TOYKH IIEPECECYEHUsS IPSIMOM C INUIOCKOCTBIO, TO €CTh 3ajadya Ha
ONpEIEICHUE JIMHUU IIepeCcedYeHusl [BYX IUIOCKOCTEW. JIMHMS npecedeHus
MHOTOTPAHHUKOB MOKET OBITh OIpejesieHa KaK JIMHHUS TepeceueHus rpaHeu
MHOTOTPAHHUKOB.

[Ipeumy1iiecTBO OTAAETCS TOMY M3 CIOCOOOB, KOTOPBIA B 3aBUCUMOCTU OT
yCIJIOBHUSI 337]a41 JJaeT O0Jee NpocToe U Hau0oJIee TOYHOE PEIICHHE.

Otu 1Ba crocoba MOCTPOCHUS JIMHUU MPECEUEHUsl IByX MHOTOIPAHHUKOB
IIPU PEIICHUH 33]]a4 4acTO KOMOWHUPYIOT.

Henonnoe npornuuanue MHOC0pAHHUKO6

Ecnu ouH MHOTOrpaHHUK YaCTUYHO MEPECeKaeTcsl ¢ APYyruM, Kak Obl He
MOJIHOCTBIO BPE3aeTcs B APYroil MHOTOIPAaHHUK, TO B 3TOM cCiy4ae OyJaeT ojaHa
IPOCTPAHCTBEHHAs JIOMaHas JIMHUS HX B3aUMHOrO rmnepeceyeHus. Takoe
B3aMMHOE  MEPEeCeYeHWE  MHOTOIPAHHUKOB  HA3bIBAETCS  HEMOJHBIM
MIPOHULIAHUEM, WJIH BPE3KOM.

Ha puc. 4 mnoka3zaHO MOCTPOECHHE HA DJMIOPE JIMHUU TEPECeUeHHUs
HETIOJHOTO MMPOHULIAHUS TIPSIMOM IPU3MBI C IMPAMHUIOMN.

[Ipsimas TpeyroyibHasi mpu3Ma CTOUT CBOMM OCHOBAaHHMEM Ha IJIOCKOCTH
npoekuuil 11;. BeptukaneHbeie pedpa ee npoeuupyrorcs Ha II; Toukamu; rpanu
OOKOBOW MOBEPXHOCTH IMPHU3MblI MPOEHUPYIOTCS Ha IUIOCKOCTh II; oTpe3kammu
OpsMBIX, TO €CTh 3TH T'PaHU MPEACTABISAIOT COOOMl OTCEKM TOPHU30HTAIBHO-
IPOCLHUPYIOUIUX IJIOCKOCTEH, MO3TOMY TOUKH NIEPECEUECHUS peOep MUpamMuabl C
rpansMu npusMmsl (1, 2, 3, 4) onpexaenstorcs 0e3 TONOTHUTEIBHBIX TOCTPOCHUH.
Yrobbl ompenenuTs Touku mnepecedueHus pedpa NN'  mpusmbel ¢ rpaHsiMu
nupamMupl, Hano 3akaroduTh pedpo NN' B ropu3oHTAIBHO-TIPOCHIUPYIONIYIO
IJIOCKOCTD Y, MIPOXOJSINYIO Yepe3 BepUIMHY NMupaMusl S. ToUku nepecedyeHus
IUIOCKOCTH Y ¢ OCHOBaHHMeM nupamuibl obo3naueHsl: E=F (E € BC; F € AB).
[TocTpouTh (hpOHTATBLHYIO MPOSKIUIO CEUCHUS MUupaMubl (S,F,E,) IIIOCKOCTHIO
y. OtMetuM TOYKM mepecedeHus npoekuun pedpa N,N,' ¢ moctpoenHoi
¢dbpoHTaNBHON Tpoekiuei ceuenus (S,F,E,), To ecTb ToukH 5, U 6,. Tak kak
KQOKIBIA OTPE30K MCKOMOW JIOMAaHOM JIMHUM IEPECEUECHUS SBIACTCS JIMHHUEU
[IEPECEUCHHUSI TPAHEN JABYX Pa3IUYHBIX MHOTOI'PAHHHUKOB, TO COEIHHSITH HYKHO
JMIIb T€ TOYKH, KOTOPBIE OJHOBPEMEHHO IIPUHAIUICKAT OJHUM M TEM XKeE
TpaHsIM NePECEeKAIONIMXCSI MHOTOTPaHHUKOB, (puc.4).



X2

Puc. 4

IHonnoe npornuuanue MHO20paAHHUKO8

Ecim oauH  MHOTOrpaHHUK  TOJHOCTBIO  MEPECEKAETCS  BTOPHIM
MHOTOTPAHHHUKOM, MOJYYalOTCsA JIB€ JUHUU UX MEPECEUeHUsi — JIMHUS BXOJa
OJIHOTO MHOTOIpaHHUKA B JPYrod W JUHUS BbIXOoAa. Takoe B3aUMHOE
NepeceuyeHre MHOTOIPAHHUKOB HA3bIBAIOT MOJIHBIM HPOHUIIAHUEM.

[NonHOE NMpOHKIIAaHKE ITOKA3aHO HA MPUMEPE MUPAMHUIBI M TIPU3MBI, (pHC. 5).

Jluauio mepeceyeHUs] JABYX MHOTOIPAHHMKOB TOCTPOUTH IO TOYKaM
niepecedeHust pedep 0JHOro MHOTOIpaHHHKA C TPAHSMU IPYTrOro MHOTOTPaHHUKA.

Tak, peOpo SB nupamuibl iepecekaeT JIBe TpaHu MPU3MBIL: OJIHY B TOUke 1
Y BTOPYIO B TOUKE 2.

Pe6po SA mepecekaer aABe rpaHu MPU3MBI B TOUKax 5 u 6, peopo SC — B
Toukax 3 u 4.

N3 uerpipex OokoBbix pebdep mpusmbl Toabko omHo (KK') mepecekaer
nupamMugy. UYToObl HaWTH TOYKH TIEPECEUCHUs] 3TOTO pebpa ¢ TpaHAMH
nupamMuzbl, HAJ0 TMPOBECTH dYepe3 HEro W BEPHIMHY S TOPU30HTAIBHO-
IPOCHHUPYIOUIYI0 IUIOCKOCTh 0. JTa IUIOCKOCTh  IIEPECEKaeT NUpaMuiy IIo
MPSIMBIM JIMHUSAM, KOTOpPBIE TIEPECEKAIOTCS ¢ PeOpOM MpU3MBI B TOUKaX 7 H §,
SBJIIOIIIMMUCS] TOUKAMH TIepeceueHus: pedpa MpU3MBbI C TpaHsIMU TUPaAMUJIBI.

CoenvHMB Kaxble Tapbl TOYEK OJHUX M TEX K€ TpaHed OTpe3KamMu
NPSIMBIX, MOKHO TIOJIYYUTh JBE JIMHUU TMEPEeCceYeHUs] MHOTOTPAHHUKOB, OJHA U3
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HUX TIPEJCTaBIsICT COO0M TpeyrojbHUK 145, npyras — MmHOTOYTOJBHUK 32768. B
POEKIUAX BUIUMBI TOJBKO T€ K3 OTPE3KOB MHOTOYTOJIBLHUKOB IEpeceyeHus,
KOTOpbIE TMPUHAJIEKAT BHUIMMBIM TpaHSIM MHOTOIPAHHUKOB; HEBUIUMBIC
OTpe3KH 0003HAYCHBI HA PUC. 5 MTPUXOBBIMU JIMHUSIMU.

M N K>
Az
b -2 7
5 //// A [
L1 7 _2 ~ (92
<=~ | w
4 S //}
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> G
X2
M- N> Al
A
6 /@g 7/0{7
M - = 7/%3%
57 //7/
<A

Puc. 5

Tema 5. IloBepxHOCTH BpalieHUs

[loBepXHOCTbIO ~ BpallleHWs] Ha3bIBA€TCS  IOBEPXHOCTh, OOpa30BaHHAsS
BpAallIECHUEM BOKPYI HEKOTOPOM HENOABMKHOM mpsiMor. HemonaprkHas mnpsimas
Ha3bIBAETCS OCHIO BPALICHUS TOBEPXHOCTH, a BPAIIAIOIIASICSI JTUHUS — 00pa3yoIIeii.

[IpyHAIIEKHOCT TOUKM ITOBEPXHOCTH BpAILCHUS ONPEICIACTCS IIPU
MTOMOIIH MapajuIesiv, IPOXOIAIIEH YePE3 ATy TOUKY.

3anayva.

[locTpouTh HEAOCTAIOUIYID MPOECKUHMID TOYKUM A, MpUHAAJIEKAIIEH
noBepxHOCTH Bpatmienus O, ecnu n3BecTHa €€ GpOoHTAIBHAS POESKITHS.

Jano.

O (D4, O,) — MOBEPXHOCTDH BpaIlICHHUS;
ACD;

A D,

Ag-7?



Pemienue.

Uepes paHHyr0 (QpOHTANBHYIO MPOEKIUI0 A, TOYKM A TPOBECTH
bpoHTaNBHYIO TpoeKUMIO0 P, mapannenu, npuHamiexamei moBepxHOcTH D,
MOCTPOUTh €€ TOPU3OHTAIBHYIO MPOEKIHI0. Panuyc mapauienn paBeH IJIMHE
oTpe3ka 0,1,. Ilo JTUHUU CBSI3M ONPEAEIUTh FOPU3OHTAIBHYIO MPOCKIHI0 Aj

(puc. 6).
J;

Pk A O

—

7

Puc. 6

3anayva.

[lIocTpouts mpoEKUMIO TOUKM B, nmpuHauieKaen oBepXHOCTH KOHYCA,
€CJIM U3BECTHA TOPU30HTAIbHA NIPOEKIUsA By.

JlaHo.

@D — npsIMOM KPYyroBOM KOHYC;
B € @;

By,

B,-?

Pemenue.

Jia HaxoxneHuss (QpoHTanbHOM mpoekunun B, Touku B (puc. 7),
npoBecTH uepe3 B; ropuszoHTanmpHyro npoekuuro P; mapamnenu, paguycom
PaBHBIM PAaCCTOSHUIO OT OCHU 110 TOYKH Bi, TO ecTb J,,B,, OTMETUTH TOYKY 1, —
TOYKY IIEPECEUYCHUS Mapajulead C INIaBHbIM MepuauaHoM. Ilo ymHuuM cBA3M
HallTu (QpOHTalbHYIO Mpoekuuoo 1,€ m,,  dYepe3 TOYKy 1, IPOBECTU
(GpoHTaNIBHYIO MTPOEKLMIO Py, MapannenbHo ocH Xjo. [1o TuHUM CBA3M MOCTPOUTH
(bpoHTaNBHYIO MPOEKIINIO TOUKH B, Tak kak Touka B HaxoauTcs 3a MI0CKOCTHIO
TJIaBHOTO MepuauaHa M, mpoekuus B, OyneT HeBUIMMON M yKa3bIBaeTcs B
CKOOKax.
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3aauda.

[loctpouts (QpoHTanbHyo mnpoeknuio Touku C, NpUHAATISKAIICH
oBepxXHOCTH chepbl D.

JlaHo.

O (D1, D7) — chepa;
CED;

C,-?

Pemenue.

Jnst HaxoxaeHust ppoHTaIbHON npoekimu Touku C, (puc. 8), mpoBectu
TOPH30HTAIBHYIO MIPOSKIUI0 My Mepunuana (M;l1X;,), mpoxoasmero yepe3 C;.
[TocTpouth (PpoHTANBHYIO MPOEKIMIO M, MEpHIuaHa, TO €CTh MPOBECTH Ha
(GpOHTATBHON MPOEKUUU OKPYKHOCTh PaIlycoM, paBHbBIM oTpe3ky 1, 2, Ilo
JUHAW  CBA3M  OMpenenuTh (poHTanpHyo mnpoekmuio Cp, Tak Kak
rOpU30HTAJIbHAS MPOEKIHs yKa3aHa B CKOOKax (1O yCIOBHIO 3a7ayu), TO €CTb
HeBUAMMas, TO (QpoHTaNbHas Mpoekius Touku C TOKHA HAXOAUTHCS IOJ
skBatopoM. Ilockonbky Touka C HaXOOUTCS 3a IJIOCKOCTHIO TJIABHOTO
MepHJIMaHa, TO €€ (PPOHTAIBHYIO MPOEKLHI0 YKa3blBaeM IIOJ AKBATOPOM B
CKOOKax KaK HEBUIUMYIO.
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Puc. 8

Tema 6. B3anMHoe nepeceyeHue MOBEPXHOCTEH BpaleHUs

JIunus nepeceyeHus: ABYX MOBEPXHOCTEW SIBIIETCS MHOXKECTBOM TOYEK,
oOUMX na7s JaHHBIX TMOBepxHOcTed. [[ns ompeneneHuss 3TUX TOYEK  YacTo
NOJIB3YIOTCS  BCIIOMOTATEJIbHBIMUA ~ CEKYIIMMH  IUIOCKOCTAMH. [limockocTu-
MOCPETHUKH TIEPECEKAIOT JAHHbIE MOBEPXHOCTU MO JIMHUAM, KOTOpBIE, B CBOIO
ouepe/ib, IEPEeCceKaroTCsl B TOUKaX JJMHUU NIEPECEUCHUs] TaHHBIX TOBEPXHOCTEH.

Cekylue IUIOCKOCTU-TIOCPEAHUKHA  BBIOMpAIOT Tak, YTOObI OHH,
NepeceKasch C JIaHHBIMU TOBEPXHOCTSIMH, JABaJU MPOCTbIE JIJISi MOCTPOCHUS
JIMHUY, HAIIPUMEpP MPSIMbIE WIIK OKPY>KHOCTH.

[Ipy mocTpoeHNM JIMHUK NIEPECEUEHHs TPUMEHSIOT JIBa OCHOBHBIX CrIoco0a —
Coco0 CeKYIIUX MIOCKOCTEN 1 criocol chep.

CekymMMH IJIOCKOCTSMU 4YacTO BBIOMPAIOT IJIOCKOCTH YPOBHS —
IJIOCKOCTH, MapajuieIbHbIE INIOCKOCTSAM ITPOEKIUH.

JIvHusA nepeceyeHus BYX MOBEPXHOCTEM MMEET OMOPHBIE TOUKH, C KOTOPBIX
CJIelyeT HauMHaTh NOCTPOEHHE 3TOM JMHUM. OHU IMO3BOJSIIOT YBHIETh, B KAKHX
IPaHUIAX MOXKHO W3MEHSATH IOJIOKEHUS BCIIOMOIATEIbHBIX CEKYIIMX IUIOCKOCTEN
JUIL ONPENIEJICHHs] OCTAJIBbHBIX TOYEK. K TakuMm TOUKaM OTHOCSTCS SKCTPEMAaIbHbIC
TOYKH: BEPXHSS U HIKHSISI TOYKH OTHOCHUTEIILHO TOM MM MHOM TUIOCKOCTH NIPOEKLINN;
TOYKH, PACIIOJIOKEHHBIE HA OYEPKOBBIX OOPa3yIOIIMX HEKOTOPBIX IMOBEPXHOCTEM,
TOYKH BUIMMOCTH, UMEIOLIHE MMPOEKIMY HA JIMHUU OYEPTAHUS U T.1.

Hcnonb3oBaHne METOJla CEKYIIMX IUIOCKOCTEH IOKa3aHO Ha IMpUMeEpe
nepeceyeHust cpeppl M KOHyCa, OCH BpAIICHHS KOTOPBIX PaCIOIO0KEHBI
NapajuIeIbHO.
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JlaHo.
@ - KOHYC;
@' - chepa;
¢ N ¢= n(nlnz)
Pemienue.
Ha puc. 9 nasbl 1B€ NpOEKUMHA MNOBEPXHOCTEW BPAILLIEHUS, OCH KOTOPBIX
napajuiebHbl MEXIAy co00il U MEepNeHIUKYISIpHBI K TUIockocTu 7. B kauectBe

IUIOCKOCTE MOCPEAHMKOB MOXKHO BBIOpAaTh TOPU3OHTAIBHBIE IJIOCKOCTH.
[110cKOCTU-TIOCPETHUKH TIepecekaoT KOHyC U cdepy mo mapamwiensMm. [Ipu
IIOCTPOEHUHU JIMHUU TEPECEUEHUsS] OTMETUThH ONOPHBIE U XapaKTEPHbIE TOUKHU.
OmopHble TOYKM — TOYKH NEPECeYeHUs] TIIaBHbIX MepunuaHoB (1, 4),
(bpoHTaNbHBIE MPOEKIUU ITHX ToueK — 1, U 4,, MO JUHUSAM CBA3M HAUTHU UX
TOPU30HTAJIbHBIE TPOCKLUU.

UroObl oOmnpenenuTh TOYKU TIpaHulbl BuauMocTd s II;, mposecTu
CEKYILYIO INIOCKOCTb 0 4Yepe3 IKBATOP CHEPHI.

Konyc npu 3ToM nepecekaercss no napamienu P: dNo=P.

Cdepa nepecekaetcs o 3xkBatopy: D'Na=P'. P/'NP1 =3:N31".

IIpn nepecedyeHre TOPU3OHTAIBHOW NPOEKIMM MApAJUIEIM M IKBATOpa
NOJIYYarOTCS TOPU30HTAIbHBIE MPOEKIIMU HCKOMBIX TOYEK 31 U 4, MO JIMHUAM
CBSI3H ONPEJIEIUTh UX (PPOHTALHBIE TPOEKIIHH.

AHaJIOTUYHO ONPEETUTh BCIOMOTaTeNIbHbIE TOUKH 2 U 2',

[TpoBenst ropU30HTATIBHYIO MIIOCKOCTS f3:

BNg=P
pNg=P

P:/'NP1= 2 u 2'. [lo nuHUAM CBSI3U MOCTPOUTH (PPOHTAIBHBIE MPOCKINH
3TUX TouyeK. KolnyecTBO TOUeK JTMHUM MEepEeceueHus onpeensercs TpedyeMoi
TOYHOCTBbIO Tpaduyeckux mnocTpoeHuil. IIpoeknuu nUHUK TepeceueHus
CTPOSITCS] KaKk 00BO/IbI TPOEKIIMIA €€ TOYEK.

3ajaya Ha TIIOCTPOCHHME JIMHUM [EPECEYEHUs] [BYX IOBEPXHOCTEM
yOpOLIaeTcsi, B TOM cllydyae, KOrJa OJHAa W3 IIOBEPXHOCTEH SIBISIETCS
MPOCHUPYIONIEH, TO €CTh MPSIMOJUHEHHBIE 00pa3yromue 3TOW MOBEPXHOCTH
(umMHOpa, MPU3Mbl) MEPHEHIUKYISPHBI KaKOW-TMOO TJIOCKOCTH MPOEKIUH.
[Ipoekuusi TMHUM MepecedyeHrs] Ha 3Ty MIOCKOCTh, OMpEEseTcsl Ha 3mope 0e3
JOIIOJIHUTENIBHBIX NOCTPOEHUM. 11yCTh KOHYC BpalieHusi ¢ BEPTUKAIBHON OCHIO
nepecekaeTcs  (QPOHTATBLHO MPOCHUPYIOMIUM  LHJIUHIPOM, puc. 10.
@poHTanbHas MPOEKUUS JHHUM TEPECEUYECHHs] W3BECTHA, OHA COBIAJET C
¢bpoHTanbHON mnpoekuuer mwinHApa. OTMETUTh OMNOPHBIE, XapaKTEpHbIE H
BCIIOMOT'aTEJIbHBIE TOUKU. DpOHTaNbHBIE POEKINH 1,12, ONOPHBIX TOYEK 1 1 2
HAXOJISTCS TI0 JIMHUSAM CBSI3M 0€3 JOMOJIHUTEIbHBIX MocTpoeHuid. Touku 3 u 3°
SIBJISIFOTCS. TOYKAMH TPAHUIIBI BHIMMOCTH JIMHUM TiepecedeHus. Touku 4 u 4
HaliieM C MOMOIIBIO Mapalljiesiyd, MPOBEAECHHON yepe3 GpOHTANbHbBIE MPOEKIUU
3TUX TOYeK. HaliileHHbIe TOPU30HTANIBHBIE IPOEKIMY TOYEK COEAUHUTD IUIABHOU
KpUBOM C YKa3aHHEM BUJIMMOCTH.
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3aaya.

[TocTpouTs NHHUIO TIEpecedeHusl Moaycepbl U Mpu3Msbl, puc.11.
JlaHo.
¢ - monycdepa;
¢ - mpU3Ma;
¢1¢ =n(nn,).
Pemienue.

¢ pacrmojioKeHa MEPIEHIUKYIAPHO K IUIOCKOCTH II,, MO3TOMY N,
U3BECTHA, OHA COBINAJAeT C TOPU3OHTAIBHON mpoekiuei ¢ (P,"=ny).
OTMeyaeM TOpPU3OHTAIbHBIE MPOEKIMU OMOPHBIX Touek 1,,2;, 33, TOYEK
rpaHudnbl ~ BUJAMMOCTH 4,, 5, XapakKTECpHBIX TOYEK 6,1 7,, KOTOpPHIEC
ONPENEIISIIOTCS KaK KPOTYAMILIEE pACCTOSIHUE A0 TPaHEN MTPU3MBI.

®poHTaNbHBIE MpOEKIMU Touek 1, 2, 3, 4, 5 ompeAenuTh MO JUHUIM
cBsi3U. {151 TOro 4ro0bl MOCTPOUTH (PPOHTATBHBIE MTPOCKIIUU OCTAJIBHBIX TOYEK,
IPOBECTH YEpe3 HHUX TOPU3OHTAIIBHBIE MPOCKIUU MEPUANAHOB, HAUTH
(bpoHTaNbHbIE TPOEKIMK MEPUIUAHOB 3aT€M IO JIMHUSAM CBSI3M TOCTPOUTH
OPOEKIIMM  HCKOMBIX TOYEK, COEIUHHMB KOTOPbIE MOXHO  TMOJIYYHTb
(GpOHTANBHYIO TPOSKIIUIO N, TWHUHU TIEPECCUCHHSI.

|/
i/ |
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Puc. 11
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KonTpoasnas padora Nel

3apaua 1. Jlucr 1. (O6pasen Ha puc. [IPUJIOXKEHUE 4)

[TocTtpoute TOuKy mnepeceuenus TpeyroapHuka ABC wu mnpsmoii DK,
nokaszarb BuauMocTh mnpsimoii DK B mpoexkumsx. Onpenenutrbs HaTypalbHYIO
BeIUUMHY TpeyroyibHuka ABC.

VYka3aHue K pelIeHUIO 3a1a4u 1.

B 7neBoit mosnoBuHe nucta ¢opmata A3 TOCTPOUTH JABE MPOEKIHUH
TPEYroJbHUKOB MO 33JaHHBIM KOOpAMHATaM UX BepiirnH. KoopauHatel Touek A,
B, C, D, E, K 6epyrcs u3 tabm. I1 1.

JIisi MOCTpOEHUST MPOEKUUH TOYEK MO0 HMX KOOpJAWHATaM HEeoOXOIUMO
MPOBECTH OCh Xip, 3aUKCUPOBATh HAa Hel TOouky O — Hayallo KOOPAMHAT U
OTJIOKUTh KOOPJMHATBI, OCH Y U Z Ha 4epTekKe MOKHO He MpoBOAUTH. IIpumep
MOCTPOCHUS MpoeKuu A; U Ay, B; u B, Touek A (x=8, y=2, z=0) u B(x=4, y=5,
z=T) nokazaH Ha puc.12.

[locTpouB mpoeKUMH 3aJaHHBIX TOYEK MW COEIWHUB OJHOWMEHHBIE
npoekuuu Touek A, B, C u Touek D, E, K, OyayT monydens! 1Be MpoeKIUU
TPEYTOJIbHUKOB.

Jlunus mepecedyeHHs] TPEYTOJIbHUKOB CTPOMUTCS IO TOYKAM IMEPECEYEHUs
CTOPOH OJTHOT'O TPEYT'OJIbHHUKA C TUIOCKOCTBIO IPYTOro, TO €CTh pELIAeTCs 3aj1a4ya
Ha OIpeneseHHe TOYKH IEepecedyeHrs MpsMOW OOIIEro TMOJOKEHUs C
IUTOCKOCTBIO 00I11ero mojoxenus (tema 1.)

B>
Az
X 1]
A
B
Puc. 12

AJITOPUTM perneHus 3agaum 1

I. YUro6sl ompeaenutb TOuky mnepeceueHuss npsamoid DK ¢ minockoctbro
TpeyronbHuka ABC, Haso:

1) 3akmouuth ctopoHy DK (AEDK) Bo ¢poHTabHO NpOEnupyrouryto
MIJIOCKOCTH [3
DKEP; DK,=B,. T.x. p_| II,;
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2) NOCTPOUTH JIMHUIO TIepecedeHusl GPOHTAIBHO-TIPOCHUPYIOIIEH MIOCKOCTH
B ¢ mmockocThio 061iero nosioxenus (AABC)

BNAABC=m; (my; my);
m 25B2, T.K. M €B, BJ_HZ,
B2NA;B,=3y; B2NACo=4,.

[To nuHUSAM CBSI3UM MOCTPOUTH 31 U 4;; Uyepe3 rOPU3OHTAIBHBIE MPOECKIIUH
TO4eK 3 ¥ 4 IpPOBECTH TOPU3OHTAIBHYIO IPOEKIHUIO JIMHUU IepecedeHust 2
IUIOCKOCTEN My;

3) OTMETUTH TOPU3OHTAIBHYIO NpoeKuuio Touku M nepeceuenus DK c
miockocthio AABC
mlﬂ DlKlel-

[To nmuHuM cBsA3M onpenenuTs Mo.

Touka M siBisieTcsl TOUKOM MCKOMOW TOYKOM nepeceueHus npsimon DK ¢
IJIOCKOCTBIO TpeyrojibHuka ABC.

II.  OnpenenuTh BUAUMOCTH CTOPOH  TPEYrOJBHUKOB  CIIOCOOOM
KOHKYPHUPYIOIIUX TOYEK.

Konkypupyroiiye Touky — 3TO TOUKH, JIKAIUE Ha OJTHOM MPOEHUPYIOIIEM
ayde. Konkypupymooume TOYKM NPUHALIEKAT Pa3HbIM TIeOMETPUUYECKUM
dburypam, HO JIeKaT Ha OJHOW MpOoEHHpYIOlel mpsMon. Bumumoit cumraror
MPOEKIHNIO KOHKYPUPYIOIIEH TOYKH, PACIOJIONKEHHON Jajblie OT IUIOCKOCTH
IIPOEKIMK, OTHOCUTEIBHO KOTOPOM mpsMas sABJIsEeTCS mpoeuupyromend. Ha
YepTEKE HEBUIUMYIO MPOCKIIUIO TOYKU MPUHSATO 3aKIIF0UATh B KPYTJIbIE CKOOKH.

UtoOsl OmpeaenuTh BUAMMOCTh TOPU3OHTAILHON Tpoekiuu npsmoit DK,
HEO0OXOJMMO OTMETUTh TOPU3OHTAIBHBIC MPOEKIIMU KOHKYypUpYyIouX Touyek (1
u 2). 1,=2,. Jonyctum, uyro 1€JIK, 2€AC(AABC), 3aTeM MOCTPOUM IIO
JIMHUSAM CBsI34 1, U 25.

Touka 1, pacnonoxeHa Janbliie OT TOPU3OHTAILHON IJIOCKOCTH MPOEKIUH,
3HauuT 1; — BUaUMAs, a 2; — HEBUUMAs TOYKA, €€ HAaJl0 OTMETUTh KPYTJIbIMU
CKOOKaMH.

Touxka 1 npunamnexut ctopone 1K , orctoga cienyer, uro ;K; Bugumas
110 TOYKH M3, TO ecTh yacTh npsiMor Haxoautbea Hag AC AABC.

YroObl ompenenuTh BUIAMMOCTh (GpOHTAIbHON mpoekuuu mnpsmoit DK,
HEOOXOMMO OTMETUTH (DPOHTATBHBIC MPOCKIIUA KOHKYPHUPYIOITUX TOUYEK (yKe
UMEIONIYIOCS TOYKY 3 1 HOBYIO 5): 3,=5,. Touka 3€AB (ucxojs U3 mocTpoeHui
B niyHKTe |), cooTBeTcTBeHHO SCJIK, 3aTeM MOCTPOMM I10 JIUHUSAM CBSI3U 5 , a
MPOCKIUS 3; y’KE MOCTPOCHA.

Touka 5; pacnonokeHa Aaiblie OT (PPOHTATBHOM MIIOCKOCTU MPOEKIIH,
3HAUUT D; — BUJAUMAs, a 3; — HEBUJUMAs TOYKA, €€ HAaJl0 OTMETUTh KPYTJIbIMU
CKOOKaMH.

Touka 5 npunamnexut ctopone 1K , orctoga cienyer, uro ,K; Bugumas
110 TOYKH M>, TO ecTh yacTh npsiMor Haxoauthesa Hag AB AABC.

I11. Onpenenuth HaTypadbHYIO BeIMYUHY TpeyrojibHruka ABC.

17



Harypanbnyto Benuuuny AABC MOXHO ONpenenuThb CIIocoooM
IJIOCKOMAPAJUIENIbHOTO MEPEMEIIEHUsl, TO €CTh CIOcOo00M MpeoOpa3oBaHMUs
IPOEKIIMOHHOI0 YepTeka (Tema 3).

Ha mucrte 1 nokazansl nBe crtaguu noBopota AABC, pacnosioxeHHOTO B
IJIOCKOCTH OOIIETr0 TOJIOXKEHMs, C I1eJbl0 TOJyYeHHUs] €ro HaTypajibHOU
BeUYUHBL. YTOOBI TOJNYYUTHh TAaKOE TMOJIOKEHWE, HAAO0 MPEABAPUTEIHHO
MOBEPHYTh MIIOCKOCTh oOmiero nojoxeHuss AABC Tak, 4yToObl 3Ta MIOCKOCTh
OKa3aJjlach NEPIECHAUKYISIPHOU K ttockocTH I, nmst aroro:

1) moctpouTth ropusoHTans h mwiockoctn AABC, (mocTpoeHue BHIIOIHUTS,
HauYMHAsA C (PPOHTATBLHOW MPOEKIHMH, TO €CTh MPOBECTH N, mapamienbHO Xjp
yepes Touky Cy): h,l1Xy,; CEh;
h,NA,B,=9,; o nuuuu cBa3u Haiitu E;.

Yepes C; u E; nposectu hy;

2) noBepHyTh AABC 110 0os105KeHMs, NEPHEHAUKYIISIPHOTO K TIOCKOCTH 1.
Jlis 3TOro Ha CBOOOJHOM TMoJie 4YepTeka mpoBectd npsmyro hy'= CiEq,
MEePIEHIUKYIISIPHO OCU X317, U C TOMOILBIO HUPKYJIs mocTpouTh AA'Cy'B,'. Tlpu
TOM TIOBOPOTE MOJAPA3yMEBAECTCS OCh BpallEHUs, TMEPHEHIUKYISIpHAs K
mwiockoctd  Il;;  MOATOMY TOpPU3OHTaIbHAs  NPOEKIMS  TPEYroJibHUKa
coxpansieT BuJ U BenumuuHy (A A;'C,'B;'= AABC).

[Ipu mocTpoeHNM Ha YEPTEKE HOBBIX (DPOHTATBHBIX MPOEKIIMA BEPITUH
TpeyrosbHika ABC wucxomdar w3 TOro, 4ro MOBOPOT W MEpPEMELICHUE
TPEYrOJIbHUKOB B HOBOE TOJIOKEHHUE MPOUCXOTUT 0€3 M3MEHEHHS! PacCTOSHUMN
ero BEpIIMH J0 TOPU30HTAIBHOM MJIOCKOCTH MpoeKiuidl. Toraa ¢poHTalIbHbIE
MPOECKIMU TPACKTOPUM MOBOPOTA W MEPEMENICHUN BEPIIMH TPEYroJbHUKA
MPEACTABIISIOT COOOW MpSMbIE JIMHUU, PACIIONOXKEHHBIE MapaJyIebHO OCH Xjp.
Ha sroM ocHOoBaHuuM Ha 4yepTexxke uepe3 ¢poHTalbHble Mpoekuun A,B,C,
BEpUIMH  TPEYroJibHUKAa MPOBOAST  MpPsSIMbIE JIMHUHU, MapajuiejbHble OCH
npoekuidi. Yepe3 ropuszoHTanbHble mpoekuuu A;'B;'C,' BepumH npoBoasT
JMHUU CBSI3M B HANpaBIICHWH, NEPHEHAUKYJISIPHOM OCH Tpoekiuu Xip. Ha
NEPECECUCHUH YKa3aHHBIX NPSIMBIX MOJIY4YalOT HOBYIO (PPOHTAJIBHYIO MPOEKIIUIO
AA;'B,'C,'. Tenepp dpontanbHas npoekuuss AABC mnpexacrariser cobOoit
OpsSIMYIO JIMHUIO, TO €CTh B pe3yjbTare mpeodpazoBanus miaockocth AABC u3
00ILIero MOJI0XKEHHS epeBeieHa BO (PPOHTAIBHO MPOCIUPYIOIIEE MOTI0KESHHE.

[Tocnenyronuii  MOBOPOT (POHTATBLHO MPOCHUPYIOMICH TIIOCKOCTH B
NOJIOXKEHUE, MApAJLIENbHOE TOPU30HTAIBHON TUIOCKOCTH MPOEKIHM, TO3BOJISET
onpenenuts HarypanbHyro BesnunHy AABC. AA'B'C'  noBopaumBaroT
OTHOCHUTENILHO (PPOHTATILHO MPOSHUPYIOLIEH OCH, MPOXOIAIIeH Yepe3 BepIIUHY
B,' tpeyronpnuka. Ilpu moBopore AA'B'C' Bepmmnbsl A' u C' OmUCHIBAIOT
OKPY>KHOCTh B IUIOCKOCTH, MapajuieNbHON (PPOHTAIBHON IJIOCKOCTH, TIO3TOMY
Ha TUlockocTh Il 3TH  OKPY)KHOCTHM TPOEUUPYIOTCS ©0€3 HUCKAKEHUS B
HATypaJbHYI0 BEJIMYUHY, TOPU30HTAIbHBIE MPOEKIUU MPEACTABISIOT COOOM
npsiMble JIMHUM, TMPOXOJSIINE Yepe3 TOPU3OHTAIbHBIE mpoekiuu A;' u C;'
napajyielbHO OCH MpPOeKIHH Xip. CTpOAT HOBBIE (PPOHTAIBHBIE MPOEKIIMU
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A,'B,'C,' BepuMH TpeyrojibHMKa, AJI 3TOTO IUPKYJIEM MPOBOASTCS AYrH
OKPY)XHOCTH uepe3 mpoekuuu A, u C;' Tak, uroObl BepmmHa A,"B,"C,"
HAXOJIWJIMCh HA OJTHOU IPSAMOU, MapajIeIbHOM OCH Xio.

3aTeMm depe3 (poHTaIbHBIE poekiuu A, 'B,"C," mpoBecTr TMHUN CBSI3U B
HaIpaBJICHUM, NEPHEHAUKYISIPHOM OCH Xjp. HA MEPECEUCHUU JIMHUN CBS3H C
TOPU30HTAILHBIMU MPOEKIMSIMH TPAaeKTOpUi BpaiieHus Touek A u C HaxoasaTcs
NOJIOXKEHUSI HOBBIX TOPH30HTAIBHBIX Tnpoekuuit A;" u C;". CoenuHus
rOpU30HTaJIbHbIE Npoekunu A;"B;"C;" momy4aroT HOBYHO TOPHU30HTAIbHYIO
npoekuuo AABC.

B pesynbrate BhIMONHEHUS Tpaduueckux MocTpoeHuit miockoctb AABC
npeobpa3oBaHa B TOPU3OHTAIBHYIO IIJIOCKOCTh YpPOBHS, CJIEI0BATEIBHO
A;"B;"C;" npencraBnseT co0oi HaTypalbHYIO BEIMUUHY TPEYTOJIbHUKA.

3apaua 2. Jlucr 2. (O6pazen Ha puc. [IPUJIOXXKEHUE 5)

[TocTpouTts npoekuuu NupaMuabl, OCHOBaHMEM KOTOpoil saBisiercss AABC,
a pebpo SA ormpenenser BHICOTY MUPaMU/IbI.

VYKkazaHus K pelICHUIO 3a/1auu 2.

JlaHHBIE 711 CBOETO BapuaHTa B34Th U3 Ta0. 11 2, B ieBO# 0JIOBUHE JTHCTa
dbopmara A3 OTMETUTH OCH KOOPJIMHAT U 1O KoopauHaTaMm noctpouth AABC B
IBYX Tpoeknusx. Tpedyercs mocTpouTh Tpoekiuu BepmuHbl S. Touka S
HAXOJIUThCS Ha paccTossHuu h ot ocHoBanus upamuasl ABC.

3ateM, uU3yuynB TeMmy 2 (NEPHNEHIUKYJSPHBIE MPSIMbIE W IUIOCKOCTH),
MPUCTYIUTH K PEIICHUIO 3a7a4H 2.

[To ycnoBuro 3amaun SA SBISIETCS BBICOTOW MUPAMHUJIBI, TOATOMY U3 TOUYKHU
A Hazo BoccTaHOBUTH neprneHAuKysp k AABC. [lepneHaukynsp K IOCKOCTH
NEPHEHANKYJIAPEH K J000H MNpsMOM, MPOBEACHHOW B 3TOM mmiockocTH. Ho
YTOOBI MPU 3TOM MPOEKIUS NEPIECHIUKYJISPA K TUIOCKOCTH OOLIEr0 MOJIOKEHUS
OKa3zajach TMEPHNEHJUKYJISIPHOW K OJHOMMEHHOM MPOEKIMU K KaKou-nbo
OpsIMOMl  3TOM  IJIOCKOCTH, MpsMas JOJDKHA OBbITh TOPU3OHTAIBIO WM
dbpoHTAaNBIO.

1) TlocTpoeHue (GpoHTaTM B IJIOCKOCTH TPEYTOJIbHUKA HAJIO0 HAYMHATH C
TOPU30HTAIBHOW TPOEKIUH, TO €CTh Hajo npoBectu f; mapamnensHo ocu Xip
4gepe3 TOUYKY Cq: f1|| X1, C1 € fl, flﬂA1B1:41.

[To MM cBsi3u HaxoAuM 4,. poHTANEHYO TTpoeknnio f, mpoBecTn yepes
TOukH 4, 1 C,.

2) B Touke A BOCCTaHOBUTH MEpHEHAMKYJSp K miockoctn AABC, T.e.
nposectd npsmyto {_| AABC. U3 ycioBus TepneHIUKy/IApHOCTH HPAMOI U
IJIOCKOCTA M3BECTHO, 4YTO MpsMas MNEPHEHAUKYISIPHA K IUIOCKOCTH, €CIIH
bpoHTaNnbHAg MPOEKUUS NPAMOU MEePHEHAUKYISIPHA (PPOHTAIBLHOM MNPOEKIUH
GpoHTamM U TOPU3OHTAIbHAS TMPOEKIUs MPAMOW MEpHEeHIUKYIsIpHA K
TOPU30HTANIBHOM TIPOCKIIMH TOPU30HTAIHN, TIOATOMY HAJ0 MOCTpouTh L1 | hy m

¢ ZJ_fZ.

3) B3are Touky, npuHaanexanyo npsamon £, Hanpumep, NEL
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4) Omnpenenutb HaTypalbHYIO BeIUYMHY OTpe3ka AN, KOTOpYH MOKHO
ONpENEINTh  BpAIlEHUEM  BOKpPYr  ()POHTAIBHO-TIPOCLHUPYIONIEH  ocH,
POXOosiel yepe3 ToUky A, To ecTb Hano nmoBepHYTh Aj;N; BOKpyr ocu Ji 110
MOJIOKEeHHS mapauieabHoro ocu Xiz (AiNill Xi2), OTMETUTHh HOBOE TOJIOKEHHE
touku N;', dponTanbHas mnpoekuuss N, OyaeT mnepeMmemarbCcs Mo MPSIMOH,
MapajyIeIbHON OCH X1.

1o MHMM CBSI3M ONPENETUTH HOBOE MOJ0XKeHne Touku Ny'.

N,'A, — HatypasibHast BennunHa oTpe3ka NA.

5) Ha HarypampHOW BENUYMHE HAAO OTIOXKHUTHh 33JaHHYI BBICOTY
nupamMuabl U OTMETh TOYKY S,'. 3aTeM MPOBECTH Yepe3 TOUKy S;' MpsIMYIo,
napawienbayro NoN,' 10 nepecedenust ¢ |, u ormeruts Touky S,. Ilo nwHUH
CBSI3U ONPEIEIUTh TOUKY ;.

6) CoeaWHUTh MPOEKIUU BEPIIMH TPEYrOJbHUKA COOTBETCTBEHHO C
TOUYKaAMU S; U Sy, U MOJYYUTh JBE MPOEKIMH nupamuabl. Buaumocts pedep
nUpamMubl ONPEEseTCs CIOCOO0M KOHKYpHUpYIOIUX ToueK (7=8).

YroObl oOmNpeneauTh BUAUMOCTb TOPU3OHTAJIBHBIX MPOEKIMM pebdep,
OTMETUTh TOPU3OHTAJIbHBIC MPOCKIMK ToueK 7,=8;, (Hanpumep, 7T€AC; 8€ESB)
NOCTPOUTh (POHTANBHBIE NPOEKIMM HSTUX TodeKk. Ta Touka, KoOTOpas
pacrosoxeHa Bbille, OyleT BUAMMON HA TOPU3OHTAIBHOW MPOEKUUHU (TO €CTh
Touka 8, BUaMMas), a Touka SE€SB, 3naumt, pedbpo SB Oymer pacmoiaokeHo
Bhiie pedpa AC; pedpo AC — HeBUANMMOE, U300pa)KaeTCcsl ITPUXOBOW JIMHUEH.
AHaJOTMYHO OmpenesieTcsl BUIMMOCTh (DPOHTAIBHBIX MPOEKIUil pedep
MUpaMUJIbL.

3apauva 3. Jluct 3. (O6pazen Ha puc. [IPUJIOXKXEHUE 6)

[TocTpouTh JIWMHUIO TEpecEUYEHHUs JIBYX MHOTOTPAHHHUKOB: MHUPAMUILI U
MIPU3MBI.

VYka3aHus K peIIeHUIO 3a/1auu 3.

B mpaBoii monoBuHE NMcTa 2 HAMETUTh OCH KOoopauHAT W u3 Tadn. 11 3
COIJIACHO CBOEMY BapHaHTy B35iTh KoopauHaThl Touek A, B, C u /| BepuuH
nupamMuasl 1 koopauHatel Touek E, K, G, U BepmnH MHOTOYTOJIBHUKA HIDKHETO
OCHOBAHHUs TMPHU3MBI, a Takke ee BeicoTy h. Ilpu3mMa CBOMM OCHOBaHHEM CTOMT
Ha TOPU3OHTAIILHON TMPOEKIMHU, €€ BEepTUKAIbHBIE pedpa NPOCHUPYIOTCS B
TOYKU. ['paHu OOKOBOI IMOBEPXHOCTU MPHU3MBI MPEACTABISAIOT COOON OTCEKH
TOPU30HTATBHO-TIPOCHUPYIOMIUX IITIOCKOCTEM.

IIpy mepecedyeHNM ABYX MHOTOTPAaHHUKOB BO3MOHBI JIBa BapHaHTa X
B3aMMHOTO PACIIOJIOKEHUS: TIOJIHOE U HETIOJIHOE MTPOHHIIaHue (Tema 4).

3anaua 4. Jlucr 3. (O6pazen va puc. [IPUJIOXKEHUE 6)

[loctpouth  pa3BepTKy  OJHOTO M3  JBYX  IEPECEKAIOIIUXCS
MHOTOTPAHHHKOB, TPSAMON TPU3MBI, Ha pa3BEepPTKE IOKa3aTh JIMHUIO WX
IEPECECUCHHS.

VYka3zaHus K pelICHUO 3a/1aun 4.
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J11st mocTpoeHMsl pa3BEPTKU MPSIMOM MPU3MBI HAJIO:

1) mpoBeCTH FOPU3OHTAIBHYIO MPSIMYIO;

2) OT Mpou3BOJbHOW Toukr G 3TOM HPSIMOM MOCIEIOBATCIIEHO OTJIOKHTD
orpe3ku GU,UE, EK, KG, paBHbie 1jiuHaM CTOPOH OCHOBAHUS MPU3MBI.

3) U3 touek G, U,... BOCCTAaHOBUTH MEPICHIUKYJISPHI U HA HUX OTJIOXKUTH
BEJTUYMHBI, PABHBIC BBICOTE MPU3MBI, MOJYYCHHBIC TOYKU COCIUHUTH MPSMOI.
[IpsIMOYTOJILHUK SIBIISIETCS Pa3BEPTKOM OOKOBOM MOBEPXHOCTH MPU3MBI.

4) i mojydeHHs MOJIHOM pa3BEPTKH MOBEPXHOCTH MPHU3MbBI K Pa3BEPTKE
OOKOBOIi TOBEPXHOCTH MPUCTPAUBAIOT MHOTOYTOJIbHUKY €€ OCHOBAHUIA.

JJist mOCTpOoeHus: Ha pa3BepTKE JIMHUU MEPECCUEHUs MPU3MbI C TUPAMHION
3aMKHYTBIX JIOMaHblX JUHHUA 123 u 45678 mnonb3yloTcsl BEPTUKAIBHBIMU
npsaMbeIMU. Harmpumep, 1utst onpeiesieHus MoJjo’KeHUsI TOYKU 1 Ha pa3BepTke, Ha
orpeske GU Hamo ot Touku G B mpaBo OTIOKUTE 0Tpe3ok Gly, paBHEII OTpe3Ky
G;11;, u3 Touku 1y BOCCTAaHOBUTH MEPHNEHAUKYJSIp K oTpe3ky Gly u Ha Hem
OTJIOKHUTH BBICOTY Z TOUKH 1. AHAJIOTMYHO OCTPOUTH OCTAJIbHBIE TOUKH JIMHUU
[IEpECEUYCHUs U COEAUHUTD UX JJOMAHOW JINHUEH.

3apaua 5. Jlucr 4. (O6pasern Ha puc. [IPUJIOKEHUE 7)

Ha pAByXIpOEKIMOHHOM 4YEpTEXKE IOCTPOUTh HEAOCTAIOIINE IPOCKIUU
CKBO3HOTO OTBepcTUs B cepe, 3amanHon paguycoMm R. @poHTanbHas mpoeKims
CKBO3HOTO OTBEPCTHSl TIPENCTABICHA  YETHIPEXYTrOJIHHUKOM; KOOPIUHATHI
npoekiuii Touek A, B, C u J| BepiuH dyeTbipexyroiabHuka B3aTh u3 1adi. 11 4.

VYKkazaHus K peleHuIo 3a1auu O.

Hametruth ocu opauHaT ¢ HayajioM KOOPAWHAT B IEHTPE JICBOW YaCTH
mucta (popmarta A3. Iloctpouth mpoekuuu cdepsl, 3a1aHHON paguycoM R c
neHtpoMm B Touke O. Otmeruts npoexkuun Touek A, B, C, JI (Bepmmun
YeThIPEXYTOJIbHUKA) CKBO3HOrOo oTBepcTuda. Jlamee 3amaya cBoauTcs K
OIPEJICIICHUIO HEIOCTAIONIMX MPOCKIIMKA TOYSK Ha MOBEPXHOCTU cdeprl (Tema
5).

Bnauane onpenensitoTcsi XapaKTepHbIE U OMOPHbIE TOYKU JTUHUU CKBO3HOTO
oTBepcTus: Touku Ha »skBarope (1, 1;'), rmaBHom wmepumuane (2,3,4,4"),
HauboJee yAaJeHHbIe U OMKalIIe TOYKH MTOBEPXHOCTH CPEPhbl K MIOCKOCTIM
IIPOCKLINMN.

OTtmedass  (QpOHTAJIbHBIE MPOEKIMH TOYEK CKBO3HOIO  OTBEPCTHS,
OTIPEICIISIOT TOPU3OHTAIbHBIC Mpoekiuu 14, 1;', 31,2, Mo nuHUSAM CBsi3m Oe3
JOTIOJTHUTENBHBIX TTOCTPOCHUHN, TOPU3OHTAIBHBIC MPOCKIIUUA OCTATBHBIX TOUYEK
ONPEIEIAIOTCS ¢ MOMOILIBIO Mapajuieseil, MPOBEACHHBIX Yepe3 3TH TOYKU. be3s
JOTIOJTHUTENBHBIX TOCTPOEHUHN OMPENEAIoTCS NPOopUIbHbIE NPOSKIIMHA TOYEK 4',
4, 2, 3; OpOEKLUMHU OCTAIBHBIX TOYEK OMPEACISAIOTCSA C MOMOIIBI0 MEPUIMAHOB,
IPOBEICHHBIX Yepe3 ATH TOYKU. [IoCTpoeHHBbIE MPOEKUHU TOUYEK COEIUHUTH C
yqeToM (hOPMBI U BUTUMOCTH JIMHUH TTIEPECCUCHUSI.

3anpaua 6. Jluer 5. (O6pazen Ha puc. [TPUJIOKEHUE 8)
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IlocTpouTh JIMHHIO TIIEPECEYEHMs] KOHyCa BpalleHUs C LUIMHAPOM
BpauieHus. OCHM TIOBEPXHOCTEH BpAlllCHHWsI B3aWMHO IEPIEHAUKYJISPHBIE,
IIPOCLUPYIOLIUE IPSMBIE.

VYkazaHue K pelnieHuto 3aaauu /.

B npaBoii mosioBUHE J1MCTa HAMETUTH OCU KOOpAUHAT U U3 Tadu. I1 5 B3sATh
BEJIMYMHBI, KOTOPBIMH 3a/IaF0TCSl IOBEPXHOCTH KOHYCA BpAIlCHHS W LWJIMHIpA
Bpaienus. Onpenenuth HeHTp (Touka K) okpyxHoCTH pannycoM R ocHoBaHus
KOHYyca BpaieHus B miockoctH I1;. Ha BepTukanpHO# ocu Ha paccTossHuu h oT
wiockoctd II; u pacnosnoxkeHa BepumHa KoHyca. OChblO LWJIMHIpA BpalllEHUS
ABIIAETCA (DPOHTATBHO MPOCLUPYIOMIAsl MpsiMasi, IPOXoAsias yepe3 Touky E,
OCHOBaHUSIMU LMJIMHIpA SBISIOTCA OKPYXKHOCTH, paauycoMm R. Obpasyromiue
IWIMHAPA UMEIT UIMHY paauyca 3R u jemsdrcda momnosnaM (poOHTalIbHON
MEPUAMAIBHON IUIOCKOCTBIO KOHYyca BpalleHus. JIMHMS IepecedeHus IBYyX
IUIOCKOCTEH OIpENENseTCs] W3 YCIOBHSA, YTO OJHONM M3 IIEPECEKArOLIUXCS
MOBEPXHOCTEH SABJISICTCS (PPOHTANIBLHO Mpoenupytomas (tema 6).

Tak kak HWIMHIAP 3aHUMaeT (POHTAIBLHO MPOEUUPYIOIIEE MOJOKEHUE,
bpoHTanbHasg MNPOEKUUS JUHUM TEPEeCeUYeHHs] HM3BECTHA, OHA COBMAAAET C
GpoHTanbHON mnpoekurer UuauHApa. YTOOBI MOCTPOUTH TOPU3OHTAIBHYIO
MPOEKINIO JUHUU MEPECEUCHUs, HaJl0 OTMETUTH ornopHeie (1, 6), XapakTepHbie
(3, 3", 5, 5") u BcnoMoratenbHbIe (MPOMEKyTOUHBIE 2, 2', 4, 4') TOUKHM JHHUU
nepecedyeHust. M3 HUX rOpU30HTAIIBHBIE IPOEKLIUU TOUYEK 11 U 61 onpenenstoTcs
cpa3y IO JMHUSM CBS3HM, ITPOEKLUUHU OCTAJIbHBIX TOYEK HAXOIATCS C MOMOILBIO
napajuieneil, MPOBEACHHBIX 4Yepe3 3TH TOYKHU. [logydeHHbIE NMPOEKUHUH TOYEK
COCAUHUTh IUIABHOM KPHUBOM JIMHUEH C YKa3aHUEM BUAUMOCTH. TOYKaMu
TpaHUIlbl BUJUMOCTH SIBJISIOTCA 3 1 3.

3apaua /. Jlucr 6. (O6pasern Ha puc. [IPUJIOKEHUE 9)

[TocTpouTh pa3BepTKH MEpPECEKAIOMUXCs UIMHIAPA BpPaIllEHUs] ¢ KOHYCOM
BpaieHus. [lokazaTs Ha pa3BepTKax JMHUU UX TIEPECEUCHUS.

Pa3BepTku MOBEpPXHOCTEW BpallleHHS MWIMHAPA U KOHYcCa OTHOCATCS K
MPUOJIMKEHHBIM Pa3BEPTKAM.

Pa3zeepmka yununopa.

B ocHoBanme mwimHIpa HAIO BOUCATh NPABWIBHBIA MHOTOYTOJHHUK,
(HanmpuMep, IIECTHYTOJIBHUK), 3aTeM B JIEBOH YacTh ¢opmara NPOBECTH
TOPU30HTAIBHYIO JUHUIO, OTMETUTh TOUuKy O Ha Heil. OT Toukun O OTI0XUTh
HIECTh PaBHBIX OTPE3KOB (PaBHBIX CTOPOHE IIECTHYrOJIbHUKA). Uepe3 Touku
JIeJICHUSI TIPOBECTH BEPTHUKAJbHBIC JIMHUU, Ha KOTOPBIX OTJIOKUTH BBICOTY
nuinubapa.  [loaydeHHBIM  TPSMOYTOJBHUK  €CTh  pa3BepTKka  OOKOBOM
MOBEPXHOCTH IUJIUHIpA.

[Tonnas pa3BepTka IUWIMHApPA BpPAICHUS MPEICTABISIETCS Pa3BEPTKOM €ro
OOKOBOM MOBEPXHOCTH U OCHOBAHUSIMU — OKPY>KHOCTAMU paauyca R.
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JIist HaxoKaeHusi 00O TOYKM Ha pa3BEepPTKE HAIO0 MPOBECTH 4Yepe3
3aJJaHHYI0 TOYKY (Hampumep, 3) 00pa3yrolyto, 3aTeM HaJ0 HAWTH MECTO 3TOM
oOpa3syrolei Ha pa3BepTke (3p), OnpeaeanuTh BeICOTY TOUKH (N) U OTIOXKHUTH ee
Ha pa3BepTKE.

JItobasi nMUHUSA HAa MOBEPXHOCTH COCTOUT U3 HEMPEPHIBHOTO MHOXKECTBA
Touek. OmnpenenuB Ha pa3BEPTKE HEOOXOAUMOE KOJIUYECTBO TOUEK U COCAMHUB
UX, TIOJTYYUM JIMHUIO TIEPECEUCHUS Ha Pa3BEPTKE.

Pa3zeepmka xonyca epawienus.

[TocTtpoenue pa3BepTKH KOHyCa CBOJUTCS K TIOCTPOCHUIO Pa3BEPTKHU
BIIMCAaHHON (MM ONMUCAHHOW) mUpamMujbl. BrucaTh B KOHYC MHOTOTPaHHYIO
nupamuay. W3 Toukm S mpoBecTH Ayry paglycoM, paBHBIM HCTHHHOM
BEJIMYMHE oOpasyromieir koHyca (Sp;Az), U Ha Jyre OTJIOXKUTh 3aMEHSIOIIHE
nyru xopabl A1Bg, B1Cy,... 1 T.11.

Jlist HaxoxaeHus JiIoOOM TOYKM Ha pa3BepTKE HEOOXOAUMO 4Yepe3
3a/laHHYI0 TOYKY (Hampumep 3) IpoBecTH oO0pas3yroIlyr, HaWTHU MECTO ATOM
obpaszyronield Ha pazBepTke (AB=A;B;), ompenenutrh HUCTUHHYI BEIUYUHY
OTpe3Ka M OTJIOXKHUTh €ro mo oOpasyromeid Ha pas3BepTke. M aHamoruyHo
ONPENEIAI0TCS OCTAIbHbIE TOUKH JIMHUU MEPECECUCHUS.
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I[MTPUIJIOKEHUE 3

Jlanuble k 3a7a4e 1 (pa3Mepsl 1 KOOPAUHATHI B MM)

Ne

BapUaHTa Xa Ya| Za| Xs| Vs Zs Xc| Yec Zc Xo| Yp Zo | Xk | Yk Zk
1 117 90 9 52 25 79 0 83 48 68 110 85 14 52 0
2 120 90 10 50 25 80 0 85 50 70 110 85 15 50 0
3 115 90 10 52 25 80 0 80 45 65 105 80 12 50 0
4 120 92 10 50 20 75 0 80 46 70 115 85 10 50 0
5 117 9 90 52 79 25 0 48 83 68 85 110 14 0 52
6 115 7 85 50 80 25 0 50 85 70 85 110 15 0 50
7 120 10 90 48 82 20 0 52 82 65 80 110 15 0 52
8 116 8 88 50 78 25 0 46 80 70 85 108 15 0 52
9 115 10 92 50 80 25 0 50 85 70 85 110 15 0 50
10 18 10 90 83 79 25 135 48 83 67 85 110 121 0 52
11 20 12 92 85 80 25 135 50 85 70 85 110 120 0 52
12 15 10 85 80 80 20 130 50 80 70 80 108 | 120 0 50
13 16 12 88 85 80 25 130 50 80 75 85 110 120 0 50
14 18 12 85 85 80 25 135 50 80 70 85 110 120 0 50
15 18 90 10 83 25 79 135 83 48 67 110 85 121 52 0
16 18 40 75 83 117 6 135 47 38 67 20 0 121 78 86
17 17 75 40 83 6 107 | 135 38 a7 67 0 20 121 86 78
18 117 75 40 52 6 107 0 38 a7 135 0 20 15 86 78
19 117 40 75 52 107 6 0 47 38 135 20 0 15 78 86
20 120 38 75 50 108 5 0 45 40 135 20 0 15 80 85

Taomuma IT 1.






JlaHnHble K 3a7a4e 2 (pa3Mepbl U KOOPAUHATHI B MM )

Taomuma I1 2

Ne Bapuanra Xa Ya Za Xg Ye Zs Xc Yc Zc h
1 117 90 9 52 25 79 0 83 48 85
2 120 90 10 50 25 80 0 85 50 85
3 115 90 10 52 25 80 0 80 45 85
4 120 92 10 50 20 75 0 80 46 85
5 117 90 52 79 25 0 48 83 85
6 115 85 50 80 25 0 50 85 85
7 120 10 90 48 82 20 0 52 82 85
8 116 8 88 50 78 25 0 46 80 85
9 115 10 92 50 80 25 0 50 85 85

10 18 10 90 83 79 25 135 48 83 85
11 20 12 92 85 80 25 135 50 85 85
12 15 10 85 80 80 20 130 50 80 85
13 16 12 88 85 80 25 130 50 80 80
14 18 12 85 85 80 25 135 50 80 80
15 18 90 10 83 25 79 135 83 48 80
16 18 40 75 83 117 6 135 47 38 80
17 17 75 40 83 6 107 135 38 47 80
18 117 75 40 52 6 107 0 38 47 80
19 117 40 75 52 107 6 0 47 38 80
20 120 38 75 50 108 5 45 40 80







Taomura IT 3.

Jlanuble k 3aa4e 3(pa3Mepbl U KOOPJUHATHI B MM)
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JlaHHbIe K 3a7a4e 6 (pa3Mepbl U KOOPAUHATHI B MM )

Taomura I14

Ne BapuaHTa Xo Yo ZO XA YA ZA XB YB ZB XC YC ZC XD YD ZD R
1 70 58 62 118 - 35 56 - 95 45 - 95 45 - 35 46
2 70 60 60 118 - 35 56 - 95 44 - 95 44 - 35 46
3 70 60 58 120 - 35 58 - 95 44 - 95 44 - 35 48
4 70 60 58 120 - 36 56 - 94 42 - 94 42 - 36 48
S) 69 58 60 116 - 36 58 - 94 45 - 94 45 - 36 47
6 72 60 58 116 - 36 60 - 92 42 - 92 42 - 36 47
7 72 58 60 120 - 34 60 - 92 42 - 92 42 - 34 48
8 72 58 58 122 - 34 60 - 90 40 - 90 40 - 34 45
9 74 62 60 122 - 34 55 - 90 40 - 90 40 - 34 45

10 69 58 60 20 - 36 81 - 94 94 - 94 94 - 36 47
11 74 62 58 20 - 36 80 - 92 94 - 92 94 - 36 47
12 72 62 62 20 - 352 80 - 92 92 - 92 92 - 352 48
13 72 60 62 22 - 35 82 - 90 92 - 90 92 - 35 48
14 70 60 60 18 - 35 82 - 90 90 - 90 90 - 35 48
15 70 60 58 18 - 34 82 - 94 92 - 94 92 - 34 50
16 72 62 58 21 - 34 84 - 94 96 - 94 96 - 34 50
17 70 62 60 18 - 32 84 - 90 96 - 90 96 - 32 50
18 68 60 60 20 - 32 86 - 92 95 - 92 95 - 32 50
19 68 58 62 20 - 32 86 - 92 95 - 92 95 - 32 50
20 70 58 62 18 - 32 86 - 94 90 - 94 90 - 32 52







JlanHble k 3aa4e 8(pa3mMepsl U KOOPJIUHATHI B MM)

Taomura I1 5

Ne Bapuanra Xk Yk Zk R h Xe Ye Ze R;
1 80 70 0 45 100 50 70 32 35
2 80 70 0 45 100 50 70 32 30
3 80 72 0 45 100 53 72 32 32
4 80 72 0 45 100 60 72 35 35
5 70 70 0 44 102 50 70 32 32
6 75 70 0 45 98 65 70 35 35
7 75 70 0 45 98 70 70 35 35
8 75 72 0 45 98 75 72 35 35
9 75 72 0 43 98 80 72 35 35

10 75 75 0 44 102 50 75 35 35
11 80 75 0 43 102 85 75 36 36
12 80 75 0 43 102 85 75 40 35
13 80 75 0 42 102 80 75 40 35
14 80 70 0 42 102 80 70 40 32
15 80 70 0 42 100 75 70 40 32
16 70 72 0 43 100 75 72 42 32
17 70 72 0 44 100 70 72 40 32
18 70 74 0 44 100 70 74 36 32
19 70 74 0 44 98 68 74 32 34
20 75 70 0 42 98 68 70 32 36
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