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Pa3paboTunk MeTOAMYECKUX YKA3AHU I

Yirakosa Upuna BraguMmuposHa, 1o11. kad., K. T. H, JIOIL. '{/ /

(DUO, oonsicnocmy, yueHas cmeneHs, yYueHoe 36anue) (noonucs)




Heab 1 32724 CAMOCTOATEIbHON PadOTHI
Llenpro caMOCTOSTENBHOW PAOOTHI SIBISETCS M3YYEHHE JINTEPATyphl IO

TeMaM, MPEAYCMOTPEHHBIX paldoueil MporpaMMOM; BBHINIOJIHEHUE  3aJlaHUld U
MOATOTOBKA K KOHTPOJIBHBIM aTTECTAIIMOHHBIM MEPOTIPUSITUSM (SK3aMEH)

Conepxanne caMOCTOATEIbHOI Pad0THI 00y4a0UIerocs

Buabl n gopmbl caMoOCTOSITEIbHOM PadoThI

1 cemecmp

1 HOI[I‘OTOBK& K ITPAKTHYCCKUM 3aHATUAM

CamocTosATeNbHOE N3yUEHHE MaTepUaa 1o CICIYIOIMM TeMaM JIUCIUILINHBIL:

1. Knaccudukanus TuHu.

2. Knaccuduxaims noBepxHocTen

3. OpToroHajabHbIE U AKCOHOMETPUUYECKUE MPOESKIIUU TPYIIIIBI
re€OMETPUUYECKUX TEJ C OTMBIBKOM.

4. TexHWUYECKHE PUCYHKU T€OMETPHUECKUX TET

5. Metoasl OCTpOEHUS TMHUU NIEPECEUEHUS IOBEPXHOCTEN.

6. MeToapI TOCTPOCHUS MTEPCIIEKTUBEL. | eOMeTpruYIecKue onepamnu B
MIEPCTICKTHBE.

N

HO,Z[FOTOBK& K HpOMG)KYTO‘-IHOfI AaTTCCTAllM1 1 CC ITPOXOKIACHUC

3 |V3yueHue NOMOTHUTENHHON TUTEPATYPHI

1. Knaccudukanus JUHUA

JINMHUSA — 5T0 MHOXKECTBO BCEX IMOCIEIOBATEIbHBIX MOJOKECHUNA JBUKYIIEHCS
TOYKH.

EBxmua;: “JIuaus ke — niuHa 6e3 MUpUHBIL .

[Ipsimasi — pa3HOBUAHOCTD JIMHUH, KOTOPAs MOJIYyYaETCs, €CIIM JBMXKYIIAsCS TOUKA
HE U3MEHSET HAIlPaBJICHUS IBUYKCHMUS.

KpuBas — pa3HOBUIHOCTh JUHHUM, KOTOPAs MOJY4aeTCsl, €CIU ABMKYILASICSA TOUKA
M3MEHSIET HallpaBJICHUE JIBUKEHUS.

[110CcKKe JIMHUY — JIMHUU, BCE TOUKH KOTOPBIX MPUHAJICKAT OJTHON TIJIOCKOCTH.

[IpocTpaHCTBEHHbIC JWHUM (JTUHUHM IBOSIKOM KpPWUBU3HBI) — JIMHUHM, BCE TOUYKU
KOTOPBIX HE TMPUHAANE)KAT OJHOM IUIOCKOCTH (HAmpuMep, JUHHH TepeceueHUs
MOBEPXHOCTEM).

AndreOpanyeckue JIMHUW OMPEICNAIOTCS anreOpandyecKiMy ypaBHCHUSMU B
JIEKapTOBOM cHCTeMe KOOPAMHAT (OKPYXHOCTh, 3JUIMIIC, napaboia, runepbona u
Jp.).

TpaHCLIEHACHTHbIE JIMHUM OIMUCBHIBAIOTCS TPAHCLEHIACHTHBIMU ypaBHEHUSMU
(cunyconpa, ciupalib ApxuMena u ap.).

Ecnu anreGpanueckoe ypaBHEHUE JTMHUU N-I CTENEHH, TO anredpandeckasl Kpupas
cupTaercss N-ro mopsaka, To ects IIOPSJIKOM KPUBOM HaseiBaroT
HauOOJBIIYIO CTETICHb €€ YPaBHEHUSI.




['eomeTpryecku MOPSAIOK TUIOCKOM KPUBOW OMPENENseTCs HAauOOJBIIUM YUCIOM
TOYEK €€ IIEPECEUYECHMs] C NPSIMOM, JIeXkalle B IUIOCKOCTH KPUBOM, a s
IIPOCTPAHCTBEHHOM KPUBOM — IIEPECEUEHUEM €€ C IIIIOCKOCTBIO.

Jia  anreOpandeckMx KpHUBBIX O3TO 4YHCIO TOYEK Bcerna KoHeuHo. Jlis
TpaHCIIEHICHTHBIX — OeckoHeuHo. Hanpumep, aust smurica (puc. 1)

x?la? + y?h? =1

uMeeM N = 2, T.€. 3TO — KpHUBas BTOPOTo MOPSAKa.
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Jnis curycouapl (puc. 2) Y = Sin X uMeeM N = oo,

KpuBele OBIBalOT 3aKOHOMEPHBIC W HE3aKOHOMEPHBIC, KakK, HalpuMep,
TOPHU30HTAIIU Ha TeorpapruecKoi KapTe.

BuHTOBas IMHUA

[IpocTpaHcTBeHHAs KpUBasi, IIUPOKO MPUMEHsEMas B TEXHHUKE.
[{lunuaapuueckass  BHHTOBasS  JIMHUS — MPOCTPAHCTBCHHAs  KpHUBasd,
NOJyYaroIascs B pe3yjbTaTe IBOMHOTO PABHOMEPHOTO JBM)KCHHUS TOUKH:
BpalllcHUsT BOKPYT OCH M TOCTYHAaTeJIbHOTO JIBM)KEHHUS BJOJb IMPSMOI,

napajuieNIbHOM 3ToM ocu (puc. 3).
X
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Puc. 3




P — mar BUHTOBOW JWHUW WA PACCTOSHHUE MEXAY ABYMS €€ COCEIHUMH
BUTKAMH B HaIlpaBJICHHH, MapajuieabHoM ocu 1. Illar ompeneiseT BEIUYUHY
MIEPEMEIIICHHS TOYKH B HAIPABIICHUH OCH 3a OJIMH 000POT 3TOW TOYKH BOKPYT OCH.
[Tpoekiuss TUIUHAPUYESCKOW BUHTOBOW JIMHUM Ha TOPHU30HTAIBHYIO IUIOCKOCTH
npoeknuii (mpu | L H) — oKpy>KHOCTb, Ha PPOHTAIBHYIO IUIOCKOCTh POSKINNH —
CUHYCOHU/IA.

Otpe3sok [1,101] — pa3BepTKa MIIMHAPUICCKON BHHTOBOM JTMHHH.

[1° — yrosa mogbemMa BUHTOBOW JTMHHH.
QO°=arctg—— = arctgi

‘11101‘ TCD
[Munuaapuyeckre BUHTOBbIC JUHUM OBIBAIOT IpaBble U jieBble. OCHOBaHME A
TaKOT'O JI€JICHUS] — HAIIPABJICHUE JBHKECHUS TOYKH, CITyCKAOLIECHCs IO BUHTOBOU
auHuK. Ecnu nmpoekuus 3TOro HalpaBJeHHUs Ha IJIOCKOCTh, NEPIEHANKYIISIPHYIO K
OCH BUHTOBOW JINHHUH, COBIIAJIa€T C HAIIPABICHUEM JIBUKCHUS YaCOBOM CTPEIIKH —
BuHTOBas uHUA [IPABAS. B npotuBHoM cityuae — JIEBASL.
KoHwu4eckas BUHTOBas JTUHUA — NPOCTPAHCTBEHHAS! KPUBasi, OJIy4arolascs B
pe3ynbTaTe ABOMHOIO PAaBHOMEPHOI'O JIBUKEHHSI TOUKH: BPAIICHHSI BOKPYT OCU U
MIOCTYNATEIbHOTO JABVIKEHHSI BJOJb NPSIMOM, IEPECEKAIOIIENCA C 3TOHM OCBIO

(puc. 4).

Puc. 4

[lpu i 1 H ropusoHTampHAs MPOCKIUS KOHHUYECKOW BHHTOBOW JIMHUM —
apXuMe0Ba CUpajb, PpOHTAIbHAS — 3aTyXarolasi CUHYCOM/a.



2. Kanaccuduxanus noBepxHocreii

B TexHuueckoil mpakTUKE NOPHUHITO  paccMaTpuBaTh  oOpa3oBaHUE
MOBEPXHOCTH (KaK U JMHUU) C MO3UIIMI KHHEMATUKH — JABUKCHHUSI.

IIOBEPXHOCTDb —3T0 MHOXXECTBO  IOCJIE€OOBATEIBbHBIX  IOJIOKEHUU
JBIDKYIIEUCS JTUHUM — oOpa3zytoied. OOpasyioniasi MOXKET COXPaHSTh CBOIO
dbopmy wiIM  U3MEHATh €€ — JAeOpMHUpPOBATHCI.  3aKOH  IEpEeMEICHUs
oOpa3yromel onmpenenseTcs HaNpaBJISIONIMMU JTUHUSMHU, 10 KOTOPBIM CKOJIb3UT
oOpa3syromass ¥ XapakTepoM IBIKEHHUs oOpasyromieid. Hampumep, moBepxXHOCTH
Karanana (Ha3BaHbI TaK 10 UMEHHU OENBIUHUCKOTO YUYEHOTO, UX HCCIIEIOBABIIIETO),
VI — TIOBEPXHOCTH C IIOCKOCTBIO Mapauienu3Ma. [IpsmonuaeitHas oOpa3yrorias
“a” mepeMemaeTcs — CKOJIB3UT 10 JBYM HampaBiIsgoomuMm — “n” u  “m”,
OCTaBasACh NMapajuieIbHON IJIOCKOCTU Mapajienu3ma [J.

st u3o0pakeHUs TMOBEPXHOCTH Ha ueprexe, ucnoiab3yior KAPKAC —
MHOECTBO JIMHUM, 3alOJHSAIONIMX MOBEPXHOCTh TaK, YTO YEPE3 KAKIYIO TOUYKY
MOBEPXHOCTH TMPOXOAUT B OOIIEM ciiydae XOTs Obl OJHA JHMHHUS Kapkaca.
[Ipoekunu Kapkaca MOXHO IIOCTPOUTb, €CIM HM3BECTEH  OINPEIEIUTEINb
MTOBEPXHOCTH.

OITPEAEJIMTEJIb I[TOBEPXHOCTH — COBOKYIHOCTH HE3aBUCHUMBIX
YCJIOBUHM, OJJTHO3HAYHO 3aJIaI0IIUX MOBEPXHOCTbD.

Paznuyator nBe 4acTu OnpeaeauTes:
— IeOMETpPUYECKasi YacTh YKa3bIBACT HA reoMeTpuieckue GUrypsl (TOUKU, JTUHUH,
MOBEPXHOCTH), C TOMOIIBID  KOTOPBIX  OOpPa30BLIBACTCS  MOBEPXHOCTH;
ob6o3nauvaetcs (I);
— ajropuTMHUYeckas (omucaTenbHas) YacTb COACPKUT YKa3aHUS O XapakTepe
U3MEHEHUs o0pa3yrollel U 3aKOHe ¢ IepeMerneHus; odo3navaercs [A].
Taxum oOpa3om, orpenenuTeb nuieTcs B ciaenyromeit popme: [1(IN)[A]
Onpenenutenb HAXOMAT, UCXOAS M3 KHHEMATUYECKOTro crocoba oOpa3oBaHMs
noBepxHocTu. Hanpumep, 1s nosepxnocren Karanana:

H(m,n)[all 0]

Jlns 3ajgaHus 3TUX TMOBEPXHOCTEW Ha smiope MOHXKa J0CTaTOYHO YKaszaTh

MPOCKIMKY HAMpPaBISAIOMIMX M U N U TMOJOXKEHUE TUIOCKOCTH TMapajuienu3Ma [

(puc. 5).




B reomerpuueckyio dYacTh ONpENEIMTENs] HE 3alMChIBAIOT 00pasylomyro a.
[ToBepxHocTh nuHEMuaTas (oOpasyromas — npsMas JuHus). [loaTomy anpuopHo
U3BECTHO, YTO a — TIpsimMasi.

B anropurmuueckoil 4acTu COIEPKHUTCS yKa3aHHWE, 4TO MOoBepxHOcTh Karamana
ABJIIETCSI  TOBEPXHOCThIO C  IUIOCKOCThIO  mMmapamienusma. [loatomy B
T€OMETPUYECKYI0 YacTh OINPEACIUTENsE HE 3alHUChIBAIOT TAaKXKE M IUIOCKOCTh
napajienn3ma.

IHoBepXHOCTH JUHEHYATHIC

JIuneiyaTbl € MOBEPXHOCTU — MOBEPXHOCTH, OOpa3yloleld KOTOPbIX
apiigercs npsamasi. OHU MOTYT OBITh pa3BEPTHIBAIOIINECS U HEPA3BEPTHIBAIOIIUECS.
PaszBepThiBarommecs MOBEPXHOCTHU — MOBEPXHOCTH,  KOTOpPHIE
Mocjie paspe3a HX, Hampumep, M0 oOpasyromed, MOXHO OJHOCTOPOHHE
COBMECTHTD C TIOCKOCTBIO O€3 MOSIBIICHHUS Pa3pbIBOB U CKJIAIOK (puc. 6).

!

Puc. 6

HepasBepThBalo U e C A MOBEPXHOCTH — MOBEPXHOCTH, KOTOPBIE
HEJb351 COBMECTUThH TAKUM 00Pa30M C IJIOCKOCTBIO.
VY pa3BepThIBAIOLINXCS TOBEPXHOCTEN CMEKHbIE 00pa3yrolue napauieabHbl WK
[IEPECEKAOTCS.
VY Hepa3BepTHIBAIOUINXCS TOBEPXHOCTEH CMEKHBIE 00pa3yIOIINe CKPEUIMBaIOTCS.
IHoBepXHOCTH JIMHeNYaThie PAa3BEPThIBAKOIIMECH
OTHU NOBEPXHOCTH JEATCA HA TPU BUAA!
— C OJHOM HaIpaBJISIOLIEH U BEPIIMHON B COOCTBEHHOM TOUKE;
— C OJHOM HaIpaBJIAOIEeH U BEPUIMHON B HECOOCTBEHHOM TOUKE;
— ¢ peOpoM Bo3BpaTta (TOpChHI).




K moBepxHOCTAM ¢ 0JJHOM HAMPABIAIOIIEH U BEPIIUHONW B COOCTBEHHOM TOUKE
OTHOCSTCSI KOHWYECKas (HampasJistonias — Kpusasi) (puc. 7) 1 nupaMuaaIbHas
(HampagJistrorass — jgoManas) (puc. 8).
Onpenenurens UMEET BU:

C1(m)[(Sa em);(a 39)],

npuyeM “‘m” MOKeT ObITh COOTBETCTBEHHO M WM M .

S S
a aQ

Puc. 7 Puc. 8

K moBepxHOCTSM ¢ OHOM HaIpaBISAIONIEH U BEPIIMHONW B HECOOCTBEHHOM TOUYKE
OTHOCATCS LUIUHApUYECcKas (HampaBisoias — KpuBas) (puc. 9) u

.QS
G o

Puc. 9 Puc. 10

npu3MaTudeckas (Harpasisitomas — jgomanas) (puc. 10).
Onpenenurens UMEET BUA:
DM)[(S=; (all S)].

nprdeM “m” MOXKET ObITh COOTBETCTBEHHO M MM M.

[loBepxHOCTH € peOpoM BO3Bpara MMEET OJHY HAaIpPaBJISIOIIYI0 —
POCTPAHCTBEHHYIO KpuBYIO (peOpo Bo3Bpara). OOpasyroiias BO BCEX CBOMX
TIOJIOXKCHUSX KacaTebHa K peOpy Bo3Bparta (puc.11).

m

Puc. 11



OrmnpenenuTenb UMEeT BUI:
O(m)[aUm]

IHoBepxXHOCTH JUHEHYATHIE HEPA3ZBEePTHLIBAIOIIHECH

Haubonee pacnpocTpaHeHbl B 3TOH  pa3HOBUJHOCTU  IOBEPXHOCTEH
noBepxHoctu Karamana wiM NOBEPXHOCTM C JABYMs HampaBISIOLMMH U
IUIOCKOCThIO Mapaivienu3ma. OOpasyromue napauielnbHbl 3TOW  IUIOCKOCTH.
OOBIYHO MPUHUMAIOT, YTO IUIOCKOCTH Mapajulelin3Ma COBIAJAOT C OJHOM W3
IUIOCKOCTEH mpoekiuii, T.e. o || H wmm a || V.

B uncne nosepxHocreit Karanana paznuyaroT: HUIMHIPOU, KOHOUA U KOCYIO
IUIOCKOCTh WJIU TUIIEpOOIMYECKUi TapaboIon/I.

[Munuuapouna obpaszyercs, Koraa o0e Hampapistolue — Kpusble. Ero
OIIPEJENNUTENb UMEET BUL:

o(m,m)[a| o]

Hunuuapous o01Iero Buia U NpuMep NPUMEHEHHUs 3TOT0 BUJIa TOBEPXHOCTH
JUISL COEIMHEHMS] JBYX TPYyOOIPOBOJOB OJIMHAKOBOTO AMAMETPA, OCH KOTOPBIX
IIEPECEKAIOTCS M0l HEKOTOPBIM YIJIOM, ITIOKa3aHbl HA pUCyHKe 12 u pucyHke 13.
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KoHowupa obpaszyercs, Korjga oJHa HaIpaBIIsIONIas — MpsMasi, Ipyras —
kpuBas. OnpenenuTesb UMEET BUI:
O(m,n)[all o]
Ha pucynkax mokaszanbl koHOMa 00miero Buga (puc. 14), KoHOHUI, Y KOTOPOIO
npsaMasi HamnpapJISIONIas TMEePIEeHIUKYISIPHA TJIOCKOCTH Tapayieian3Ma (TpsMon
koHoua) (puc. 15) w©  akcoHOMeTpUYecKass  MPOEKUHUs, MOSICHSIOIIAs
IPOUCXOXKIeHNE Ha3BaHus “KoHoua (puc. 16).
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Puc. 16

Kocas mnockocTh wim runepboaudeckuii mapadosions; obpasyercs,
Korja o0e HampaBJIsStoIKe — MpsIMbIe (CKPEIMBAIOIIUECS ).
s ciiydast (puc. 17) onpeaenurens UMeeT BU:
®(m,n)[a| H]
HarnsinHoe n300pakeHne KOCcoi TIOCKOCTH MTOKa3aHo Ha puc. 18,
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Puc. 17 Puc. 18
3necsk a || H, To ecTh onpenenurenb UMEET BU/L;
O(m,n)[all H]
Harmsimroe n3o0paskeHne Kocol TiockocTy pH a || V moka3ano Ha puc. 19
Z
\

ey /re
/

Puc. 19

31ech m U n JeXaT B INIOCKOCTSX, NMapajuiebHbIX ockoct W. Onpenenurens
MMEET BUJ:
O(m,n)[a| V]

HOBBDXHOCTI/I HeJMHeH4YaTble

PaznuuaroT HenmMHeWyaThie MOBEPXHOCTH ¢ 00pa3yroleil IepeMeHHOTO BUa U
¢ o0Opa3yroleit OCTOSTHHOTO BHIA.
[ToBepxHOCTH ¢ 0Opa3ylolel IEPEMEHHOTO BUAa UMEIOT OTPEEITUTEIb
d(a, M)A, A1],
rae  a— obOpasyrolas NepeMeHHOT0 BU/Ia;
M — HaTpaBJIAIONIAs;
A — 3aK0H mepeMeIeHus 00pa3yIoIIe Mo HAIPABIISIIOICH;
A1- 3aK0H U3MEHEHHs (OPMBI 0Opa3yIOIIEH.



[Tpumepom HemuHEIUaTOM MOBEPXHOCTH ¢ 00pa3yollel NEPEeMEHHOTO BUIA
MOJKET CJIY’>KHTh KaHaJoBas MoBepXHOCTh (puc. 20).

Puc. 20

KananoBas NOBEpPXHOCTh — MOBEPXHOCTh, OOpa30OBaHHAs KapKacoM
3aMKHYTBHIX TUIOCKHX CEYEHHH, OMpeAeNEHHBIM 00pa3oM OpPHUEHTHPOBAHHBIX B
npocTtpancTBe. [lnomanan 3Tux cedeHnii MOHOTOHHO HM3MEHSIFOTCS B MPOIIECCE UX
IIEPEMEILICHHS IO HAPABJISAIOIIEH.

[Tnockoctu 00pa3yromux OpPUEHTUPYIOT B HH)KCHEPHOW MPAKTHUKE JBYMS
crocobamu:
— TapajuIeIbHO KaKOH-INO0 TUIOCKOCTH (KaHAJIOBBIE TIOBEPXHOCTH C MIIOCKOCTHIO
napajjienn3mMa);
— TEPNEeHAUKYJSPHO K HaMpaBISAIOMIEH JTUHUM (HOPMAJIbHBIE WM TIPSIMbIC
KaHAJIOBbIE TOBEpXHOCTH). HopmanbHas KaHamoBasi MOBEPXHOCTh IOKa3aHa Ha
puc.

[{uKJIHYecCKas MOBEPXHOCTh — YACTHBIN Cliydai kaHanoBoi (puc. 21).

Puc. 21

Omna o0Opa3zyeTcsi OKPYKHOCTBIO, IIEHTP KOTOPOU MepeMeIiaeTcs mo
KPUBOJMHEMHON HANPABIISIOLIECH.
[ToBepxHOCTH ¢ 00pa3yroIIeii MOCTOSTHHOTO BUAA UMEET OIPEACIUTETh
D(a, m)[A],
rie  a— oOpasyromias;
M — HampaBJsoNIas;



A — 3aKO0H mepeMeIIeHrs 00pa3yoIIeH.

[Tpumepom siBisieTcss TpyOdaTas MOBEPXHOCTh, KOTOpas MOTy4daeTcsl MpU
JIBMKCHUHM IIGHTPa OKPYKHOCTH TIIOCTOSHHOTO amamerpa (oOpasyromias) 1o
KPUBOJIMHEHHOW HAIPaBIISIIOIICH; MIIOCKOCTh OKPYKHOCTH BCE BpPEMs OCTAaeTCs
HEPIICHIUKYIIIPHON K HaIpasisioliei (puc. 22).

Puc. 22

[To dhopme oOpa3yroleid — YacTHBIM CITydail IUKINYEeCKON TOBEPXHOCTH.

[To 3akoHy ABMXEHUS 00Opa3yIolel — YacTHBIN clydail KaHAJIOBOM MOBEPXHOCTH.
TpyOuarast TOBEpXHOCTh MOXKET ObITh MOJIyY€HA IBMXKEHHEM CEPbl TOCTOSTHHOTO
JTAameTpa.

HOBerHOCTl/I BpalllcHUA

[ToBepxHOCTh BpallleHHUsI OOLIEr0 BHUJIa — MOBEPXHOCTh, KOTOpasi oOpa3yercs
MPOU3BOJIBHONW KpUBOM (TUIOCKOW WIJIM NMPOCTPAHCTBEHHOW) NpH €€ BpalleHUH
BOKPYT HEIMOJABHKHOW OCH.

Onpenenurens NOBEPXHOCTH BPALLCHUS:
d(a, DAL
rie  a— obpasyrouias;

| — OChb BpaIllCHHS;

[A] — ycnoBue o Tom, 4TO 00Opa3yroias “a’’ BpalaeTcsi BOKPYT OCH |.
Kaxnas Ttouka oOpasyromeit a(A,B,C,D,E) mnpu BpameHun BOKPYr ocH |
OMKCHIBAET OKPYKHOCTh C ILIEHTPOM Ha OCH BpalleHUS. ODTU OKPYXKHOCTH
Ha3bIBAIOT MapalIeNIIMH.

HaunGomnbimas napauiens — 3KBaTop.

Hanmensblinas napaniens — ropiio (rOpJIOBUHA).

[TnockocTH, mpoxoAsiire Yepe3 och 1 , Ha3bIBAIOT MEPUIUOHATIBHBIMU (IIJIOCKOCTh
o Ha puc. 23).

JIuHuu mepecedyeHHs] MEPHUAMOHAIBHBIX IJIOCKOCTEM C MOBEPXHOCTHIO
Ha3bIBAIOT MEPUIUAHAMH.

MepuanoHanbHas IUIOCKOCTh 0Ly, MapajulesibHas IUIOCKOCTH MPOEKIIHA,
HAa3bIBACTCS I[JIaBHOW MEPUIAMOHAIBHOM IUIOCKOCTBIO. JIMHUS ee mepecedyeHus C
MIOBEPXHOCTHIO — [JIaBHBIN MEPUJIAH.




14 L’ MepuamoHanbHasa NAOCKOCTb
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Puc. 23

JIluneiiuaTble TMOBEPXHOCTH BpalleHusi (TIOBEPXHOCTH, OOpa3oBaHHBIC
BpalllCHUEM TIPSIMOIA)

Bo3MOXHBI TpH ciTydast pacroiaoKeHus MPsSMON 00pa3yroliei a OTHOCUTEIHLHO
OCH BpallleHHs] | — o0pa3yrolias mapajuiejbHa OCH BPAIICHHS, MEPECceKacT OCh
uin ckpenmBaerca ¢ Heto. COOTBETCTBEHHO WMEIOTCS TPU BUJA JIMHEWYATHIX
MOBEPXHOCTEH BpaleHus (puc 24).
— IUJIMHIP BpAIICHUS;
— KOHYC BpaIieHus;
—O/THOTIOJIOCTHBIN TUTIEPOOIION]] BPAIIICHHUS.
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Hununap BpamieHus: 00pazyeTcs BpallleHuEM IpsIMOJIMHEHHON o0pa3yrolen a
IIPU YCIIOBHH, YTO a || I , TIe | — OCh BpalleHHUsI.
Konyc BpaieHusi oOpa3yercs BpalleHUEM MPsSMOJUHEUMHOU oOpasyrolen a
IpH yCIIOBHH, 4TO @ [ 1 =S,
rae | — och BpalieHus,
S — BepmmHa KOHYyCa.
OOHONOJOCTHBIA  rUnepOodon  BpalieHuss oO0pa3yercss  BpallleHHEM

IPSIMOJIMHEHHOM 00pa3yromieii ¢ BOKpYT OCH BpallleHHs | IPU YCIOBUH, 4TO & — .

OmHOMONOCTHRIA TUIIEPOOJIONT BpaIIeHUSI TaKXE MOXKET ObITh 00pa3oBaH
BpaIleHUEM TUIIEPOOIIBI BOKPYT CBOSH MHUMOM OCH.

OnHOMONOCTHBIA ~ TUNEPOOSION  BpalleHUss HUMEeT JBa  CeMeHCTBa
obpasyrommux — a u al.

[unuHap, KOHYC ¥ OJJHOTIOJIOCTHBIN TMIIEPOOIION]] BpALLIEHUS! — MOBEPXHOCTU
BTOPOTO MOPSIZIKA.

IHoBepxHoCTH, 00pa30BaHHbIEC BpalllecHHEM OKPY’KHOCTH
B 3aBHCHMOCTH OT B3aMMHOTI'O PacoOJI0KEHHS OKPYKHOCTH U OCH BPAILICHUS

MOYKHO TIOJTYYHTh Pa3IMYHbIC MOBEPXHOCTH (pucC.25).
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Top (puc. 26). O6pa3zyeTcs BpalieHUEM OKPYKHOCTH @ BOKPYT OCH |,
MIPUHAJICKAIICH MIIOCKOCTH 3TOW OKPY>KHOCTH @, HO HE MPOXOIAIIEH yepes ee
HeHTp 0. DTO MOBEPXHOCTh YETBEPTOrO MOPSJIKA.

C b epa (puc.26) — vacTHbIi ciaydait Topa, koraa ueHTp O IpHUHAIIEKUT
ocu BpaiteHus. [IoBepXHOCTh BTOPOTO MOPSIIKA.

['mo6owuna (puc. 26). O6pasyromias — ayra OKpy>KHOCTH, oOpalieHHas
BBITTYKJIOCTBIO K OCH.

OpToroHajbHbBIE IPOSKIMH TOPa, cPepbl, 000U U MTOCTPOSHUE TTPOCKITUI
TOYKH, IPUHAJJIC)KAIICH Ha3BaHHBIM TIOBEPXHOCTSIM, TIOKa3aHbl HA PUCYHKA



g Y A
Puc.26

INOBEPXHOCTHU BUHTOBBIE
BuHTOBas MOBEPXHOCTH MOIYyYaE€TCs] BUHTOBBIM MEPEMEIICHUEM 00pa3yIoIei.
Kak n3BecTHO, BUHTOBOE MEPEMENIECHNE XapaKTepU3yeTCsl BpallleHUEM BOKPYT OCH
Y OJTHOBPEMEHHO MOCTYNaTeIbHBIM JBUKEHUEM, TapaJUICTbHBIM 3TON OCH.
B 3aBucumMoctu ot hopmbl 00pa3yroiieii, BUHTOBBIEC TOBEPXHOCTH OBIBAIOT
JMHENYaThIC U HEJIMHEWYaThIC.
BuHTOBBIE TOBEPXHOCTHU IIMPOKO MPUMEHSIOTCS B MAIIMHOCTPOEHUH (pe3bda
KPETEKHBIX U3JIeTTUH, XOJOBBIX BUHTOB, IIIHEKOB U JIP.).
OnpenenuTenb BUHTOBOW MOBEPXHOCTHU:
d(a, m)[A],
rae  a— obOpasyromas (KpuBasi WIH npsiMas);
M — HampaBJIsAIONIas — BUHTOBASI JIMHUS;
[A] — ykazanus o xapakTepe BAUHTOBOI'O IIEpPEMEICHHS 00pa3yIomICi.
Jluneituatbie BUHTOBBIE MOBepXHOCTH Ha3biBalOT I EJIMKOMJAMU.
Ecnu 06pasyrorias nepecekaeT 0Cbh, TEIIMKOU]T Ha3bIBAIOT 3aKPBITHIM.
Ecnu oHa ckpemmBaercst ¢ OCbrO, TETUKOUT — OTKPBITHIM.
B 3aBucuMocCTH OT yriia HakJIOHa 00pa3yroIIei K OCH, TeIMKOUIbI Pa3INIaroT
— npsAMBbIE, KOraa yroia paseH 90°;
— KOCBhIE, KOT'/Ia YToJI POU3BOJIbHBIN, OTIUYHBIN 0T 0° 1 90°.
Ha puc. 50 noka3as 3aKkpbITbII IPAMOM TENMKOU. 3AKPBITBIA KOCOM T€IINKOU
n300pakeH Ha puc. S1.




Puc. 50

Puc. 51




Puc. 52

7) I'uniepOouta, Koraa cekymias IIOCKOCTh MapajljielibHa ocu KoHyca (puc. 52). B
ATOM ciTy4dae yroi ¢ paBeH HYIIIO.

Tak kak cekymas IUJIOCKOCTh O - MpoduibHas IJIOCKOCTh, (DpOHTaIbHAs U
TOPU30HTAJIbHAS TJIOCKOCTU TUIEPOOJIbI SBISIFOTCSA OTpe3KaMu NpsiMbix. Touku A"
u P"  gBasiorcas  QpPOHTAIBHBIMHM  MPOEKLUMSIMH  BEpPLIMH  NapaloJibl.
Wx ropuzoHTanbHBIC TTpoekimu A'= P' onpenessiroTes Mo JMHUU CBsi3u (pHc. 52).
[Ipomexytounble Touku D, E, J, K HalimeHbl ¢ mOMOIIbIO BCIIOMOTaTEIbHBIX
TOPU3OHTAIBHBIX II0CKOCTEH (P1,P2).

JI71st mOCTpOCHUST HATypaJIbHOM BETMYMHBI TUIIEpO0JIa COBMEIIIEHA ¢ TIOCKOCThI0 H
nyTeM BpaieHusi BOKpyr xopasl BC. Ecnmmu oOpasyromue koHyca, KOTOPBIM
napajuieibHa MIOCKOCTh 0L , OPTONOHAJIIBHO CHPOEUUPOBAaTh HA 3Ty IIOCKOCTh, TO
MOJIYYMM aCUMMTOTHI TUIEPOOJbI, KOTOPbIE€ COBMEUIEHbl C TOPU3OHTAIILHON
m1ockocThio poekiuii H (puc. 53).
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3. OpToroHajibHble H AKCOHOMETPHYECKHE MPOEKINH IPYNIbI
reoMeTpPUYeCKHUX TeJl ¢ OTMbIBKOM.
I'eomeTpuyeckue Tesia

B o6pazoBanuu Qopm neraned HauOoJiblliee TPUMEHEHHE HaXOIAT
pasznuuHbie popMbl TeoMeTpuueckux puryp. OCHOBHBIE reéOMETpUYECKHUE Tela -
TO MHOTOTPAaHHUKH: KyO, mpusma, nupamuaa (puc.80) © Tena BpalleHHs:
UUIUHIP, KoHyc (puc.81). bynymwmii auzaitHep MOKEH YMETh MPaBHIBHO
n300pakaTh paznuyHbie (OPMBI TEOMETPUUECKHX (QUTYp, COOJIOJasi MpaBuiia
MOCTPOCHUSI AKCOHOMETPUYECKUX, NEPCHEKTHUBHBIX MPOEKIHMA W MpaBUIbHBIC
MPOTIOPIIUH. Hns  reomerpudeckux (Quryp TmnpuHATa HamboJiee MpocTas
OpPHEHTALIMSI B CUCTEME TPEX IUIOCKOCTEW MNPOCKUMMK. [ paHuM TreoMeTpuuecKux
buryp OpueHTUPYIOT MapalIeIbHO TUIOCKOCTSIM Mpoekiuil. Eciu reomerpruueckas
dburypa uMeeT och, TO €€ n300paxaroT MmapauIeIbHO BYM IUIOCKOCTSIM MPOEKITHA
U TEPHEHAUKYIIPHO TpeTbel. M300paxkaTsh reoMmerpudeckue (GUrypbl HAUMHAIOT C

AKCOHOMCTPHUUCCKOI'0 UJIN IICPCIICKTUBHOI'O H306pa)KGHI/IH.
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3.1. AkcoHOMEeTpUYECKast IPOSKIIUS

AKCOHOMETpHUYECKasi MPOEKIH — OJUH U3 CIIOCOO0B N300pakeHUs MPOCTPAHCTBEHHBIX QUTYP
Ha TUIOCKOCTH. DTOT BUJI IPOEKINI 001a1aeT OOIBIION HATIISITHOCTRIO U SBIISIETCS 00paTUMBIM
n3o0paxkeHueM. ClI0BO “aKCOHOMETPHS B TIEPEBOJIE C TPEYECKOr0 O3HAYAET “U3MEpPEHUE 10
ocsimM”.

3.2.AKCOHOMETPHYECKOE NPOCLPOBAHUE

CymHocTh crioco0a akCOHOMETPUUECKOTO MPOEIMPOBaHUS MTOKa3aHa Ha puc. 12:
reoMerpuueckas purypa (mpeamer) BMECTE ¢ OCSIMU MPSIMOYTOJIBHBIX (JIEKAPTOBBIX ) KOOPIUHAT,
K KOTOPBIM OHa OTHECEHA B MPOCTPAHCTBE, MapallIEIbHO MPOCIUPYETCS HA KapTHHHYIO
TJTIOCKOCTH (aKCOHOMETPUUYECKYIO TITIOCKOCTH ).
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Ha puc. 12 o603Ha4yeHo:

0L — KapTUHHAas (AKCOHOMETPUYECKasi) MIIOCKOCTh;

Ox,0y,0; — HaTypalibHbIE (IEKAPTOBBI) OCH KOOPJUHAT;

S — HaIpaBJIeHHE IPOCLIUPOBAHUS;

(¢° — yroJ MpoeIUPOBAHUS;

Ox,0y,0; — NpOoeKLUY HAaTYpaJIbHBIX OCEH KOOPAMHAT HA KAPTUHHYIO IJIOCKOCTh —
AKCOHOMETPHUUYECKHE OCH;

A°1— aKcoHOMeTpHUUeCKas MPOCKIHUS TOUKH A;

A’1— BTOpHUYHAs MPOEKLHUs (TOPU3OHTATIbHAS) TOUKH A.

Jnist onpeniesieHust TOYKM 4 Ha aKCOHOMETPUUYECKON MPOEKIMH (B aKCOHOMETPUH ) HE00XO0AUMO
KpOME aKCOHOMETPUYECKOW MPOEKIIMU ITON TOUYKU UMETh €€ BTOPUUHYIO MPOEKIUI0, HAllpUMED,
TOPU3OHTANBHYIO A1, TpudeM mpsimast A°A’1 10oKHA OBITh MapauielbHa aKCOHOMETPHYECKON
ocwu 2°.

AKCcOHOMETpHUYECcKasi MPOEKIMsI TOUKU A U ee BTopuuHas npoekuus A1 (puc. 13) ogHo3HAUYHO
OTIPEAEIISAIOT MOJIOKEHUE TOUKU B IPOCTPAHCTBE, YTO JIEJIAET aKCOHOMETPHUUECKYIO MTPOEKIIUIO
oOparumoit. Eciiu BropuuHas mpoeKuus He 3aJlaHa, €€ MOKHO OyZeT 3a7aTh POU3BOJIBHO,
HaIpuMep, B TOUKE 4’2, U TOTJja KOOPAUHATHI XA,YA,ZA U3MEHSIOTCS.
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JlnHa oTpe3KoB HAaTypanbHON KoopAUHATHOM ToMaHoit OAxAA B o0lieM ciyyae He paBHA
mmrae ux npoekimit O°A%A’1A° Ha kapTHHHOH tockocTH o (puc. 13).

3.3.Ko3pPpuunenTsl HCKAKEHUS

HckaxkeHrne OTPEe3KOB OCeil KOOPIMHAT MPH MX MPOCIUPOBAHUN HA KAPTHHHYIO IIOCKOCTh
XapakTepusyercs K03 GHIHeHTaMH HCKAKEHUH 0 AKCOHOMETPUUECKUM OCSIM.
KosddurpeHToM HCKaKeHNsT HA3bIBACTCSI OTHOIICHUE UTHHBI aKCOHOMETPHIECKOM MPOCKIIUH
OTpE3Ka OCH K €ro HaTypaJbHOH JIHHE.

Kosddurmentsr uckaxenus mo ocsm O°x°, O°%°u 0°2° cooTBeTCTBEHHO OYIyT PaBHBI:

o X Y2
* XA’ g YA’ . ZA

3.4.Buabl aKCOHOMETPHYECKHUX NMPOCKIUH

[TprHMMas pa3aM4HOE B3aUMHOE PACIIOIOXKEHUE HATypalbHONW CUCTEMBI KOOPAMHAT U
KapTUHHOM IUIOCKOCTH U 3aJaBasi pa3Hble HApPaBJIE€HUS IPOECIUPOBAHUS, MOKHO MOJIYYUTh
MHO’KECTBO aKCOHOMETPUYECKUX MTPOEKIMM, OTINYAIOIINXCS IPYT OT ApYyra Kak HallpaBJICHUEM
AKCOHOMETPHUYECKUX OCEH, TaK ¥ BEIMYMHON KOIPPUIIMEHTOB NCKAXEHUS 110 3TUM ocsiM. B
3aBHCUMOCTH OT COOTHOLIEHUS KO3(PPUIIMEHTOB NCKAKEHHS pa3InyaroT:
— N3OMETPUYECKYVYIO ITPOEKIHIO (“n3oc” —paBHblif), eciii KOAPGUIIUEHTHI UCKAKEHUS
110 BCEM TPEM OCSIM PABHBI MEJy COOOI:

Kx=Ky =Kz
— JUMETPHUYECKVYIO [MTPOEKIHIO, ecaun ko3pdUIMEHTH UCKaXKEHUS 110 IBYM JHOOBIM
OCSIM paBHBI MEXAY COOOM, a IO TPETbe — OTIUYAIOTCS OT MEPBBIX ABYX, HAIPUMED:

Kx * Ky = Kz,
- TPUMETPUYECKVYIO IMTPOEKIUIO, ecnu Bce Tpu kodhuiineHTa HCKaXKEHUS M0 OCIM
pa3INyHbIL:

Kx# Ky # K;
B 3aBucumocTH ot yria, o0pa3yeMoro HamnpaBjieHUEM MPOCHUPOBAHUS S C KAPTUHHOM
IUIOCKOCTBIO O , Pa3JIMYAIOT:
- IPSIMOYTOJIbHYIO aKCOHOMETPUYECKYIO MMPOEKIHIO, ecu S L a ;
- KOCOYTOJILHYIO aKCOHOMETPHUUECKYIO IIPOeKImIo, ecnu S 1 o .




3.5.CtangapTHbIe AKCOHOMETPHYECKHe ITPOCKIMHU

13 MHOTOOOpa3ust BO3MOKHBIX BU0B akcoHoMeTprueckux mpoekiuii [OCT 2.317-(CT COB
1979-79) pekomeHayeT /ISl IPUMEHEHUS B YEPTEKAX BCEX OTPACIICH MPOMBIIIIICHHOCTH U
CTPOUTENIBCTBA OIPAaHMUEHHOE KOJMYECTBO TAKMX, KOTOPBIE MEHBIIIE UCKAXKAIOT N300pakeHne
reoMeTpU4ecKuX GUryp u Hanbosee y1o0HbI IPH HOCTPOCHHH.
N3 npsMOYTOJIbHBIX aKCOHOMETPUYECKHUX MPOCKIUN K HUIM OTHOCSATCSI H30METpUYecKast U
JMMETpPUYECKast IPOCKINH, U3 KOCOYTOJIbHBIX — (PPOHTAIBHAS U TOPU3OHTATIbHAS
U30METPUUYECKUE MTPOSKIUHU U (PPOHTATIBHAS TUMETPUUECKAs POCKIIUS.
B ueprekax MalIMHOCTPOUTENBEHON MPOMBIIITIEHHOCTH 00JIee ITMPOKO MPUMEHSIOT
IPSMOYTOJIBHYIO H30METPHUIO U TUMETPHIO, a TAK)KE KOCOYTOJIbHYIO (PPOHTATIBHYIO TUMETPHIO.
Bce Bupl akCOHOMETPUYECKUX MPOSKINH XapaKTEPU3YIOTCS IBYMS TapaMeTpaMu:
HalpaBJICHUEM aKCOHOMETPUIECKUX OCeH U K03(D(HUIIMECHTaMU HCKAKEHHS TIO OCSIM.
IIpsiMmoyroJsibHasi H30MeTPHYECKAasi IPOEKIHS
B npsiMOyToJIbHON M30METPHYECKON MPOCeKInH akcoHomeTprueckue ocu O°x°, O%°u 0°2°
pacnoioxeHsl moa yriaoM 120° apyr K apyry, WM, 9TO YAOOHO ISl BHIYEPYUBAHUS, COCTABIISIOT
yroia 30° ¢ ropu3oHTaIbHOM JuHUeH (puc. 13).

V7

120°

Puc. 13

B npssiMoyronbHO# akcOHOMETPUHN cyMMa KBaJpaToB KOA(P(PUIIMEHTOB NCKAXKEHUS paBHA JIBYM,
TO €CTb

sz: sz = Kzz: 2
Ho B uzomerpuu Ky = Ky = K; u, cnenosarenbHo, UMeeM:
3K? =2, oTKys1a IeHCTBUTENbHBIE KOO(DPUIIMEHTH HCKAKEHHUS TI0 OCSM PABHBI

Kx=Ky=K;=0,82
Tak kak 3TH 3Ha4YEHUs HeYyJOOHBI JJIS MTOCYEeTa Pa3MEPOB MIPU MOCTPOCHHUH, TO CTAaHAAPT
PEKOMEH/IYET BBITIOIHATh H30METPUIECKYIO TIPOCKIIHIO 0€3 MCKaKEHHUS IO OCSIM, YTO
COOTBETCTBYET 3aMEHE JAeHCTBUTENBHBIX KOI(DUIIMEHTOB UCKaXKeHUs Oosiee yJOOHBIMHU
NPUBEJICHHBIMH KO3 PHUIIMEHTaMU, paBHBIMHU €TUHUIIC:

Kx = Ky = Kz =1
[Tpu 3TOM H300pakeHUe MOTy4YaeTcs yBeIMdeHHbIM B 1,22 pa3za (1/0,82 = 1,22).
[TpAMOYTOIBbHYIO H30METPHUIO IPUMEHSIOT, KOT/J]a BCE TPU BUAMMBbIE HA aKCOHOMETPUUECKOM
N300paKeHIH CTOPOHBI TIPEAMETA HMEIOT IIPUMEPHO OJIMHAKOBOE KOJIMYECTBO OCOOCHHOCTEH,
HEOOXOIUMBIX JUIS XapaKTePUCTUKH N300pakaeMoro mpeaMera.
[IpsiMoyroJibHAasi TUMETPUYECKAS MPOEKIUS

B npsiMoyrosipHOI TuMeTprYecKoi npoekuun akconoMmerpuyeckue ocu O°Xx° u O°z° coctaBisor
Mexay coboit yrom 97°10°. Ock O°%° saBsieTcst GHCCEKTPUCOM OCTABIIErOCs yrila, COCTABIISAS C
JIBYMsI IpyTUMH OCsIMU paBHble yriibl 131°25° (puc. 14). Ilpu noctpoeHnn 3ol NpoeKuun
IPUHUMAIOT, YTO



Ky=K:u Ky = O,5Kx.
Toraa mo OCHOBHOM TeopeMe aKCOHOMETPHH ToJTydaeM U3 (OPMYJIbI
K2x+ sz + Kzz = 2, qTo 2K2x+ (0,5Kx)2 = 2,
ToTIa K2, = 8/9; K = 0,94.
[TpuBeneHHbIe KOAPPUIUEHTH HCKAKEHUS OyyT paBHBI:
Kx: Kz = 1, Ky = 0,5,
4TO COOTBETCTBYET YBeJIMUeHHIO n300paxenus B 1,06 paza (1/0,94 = 1,06).

1 Z°

Puc. 14

[IpsMoyronbHas AMMETPUsT PEKOMEHIYETCS K IPUMEHEHUIO B Cllydae, KOTJa HauOobIIee Yrcio
XapaKTEePHBIX 0COOEHHOCTEH COCPEAOTOUEHO Ha OJTHOM cTOpOoHe mpeamMeTa. Hanbornee
OTJIIMYAIOMIASCS 0COOCHHOCTSIMH CTOPOHA MPEIMETA PACIIONIaraeTcsl MapajuieIbHO TNIOCKOCTH
X°0°Z°.

KocoyroabHasi ¢ppoHTaIbHASI THMETPUYECKAsT MPOEKIUSsI
AxcoHOMeTpHUEeCKas TUIOCKOCTh 0L Pacrojaraercs napaiedbHo ppOHTATBHOM TIIOCKOCTH
npoeknuit V (puc. 15). [Tostromy akconomerpuueckue ocu O°x°u O°z° mapasiensHbl
nexaptoBbIM ocsiM OX 1 Oz. CooTBeTcTBeHHO, KO3 punnenTs! nckaxkenus Ky = Kz. 3nauenne Ky
npuHuMaeTcs paBHbIM 0,5. PacnoyioxkeHne akCOHOMETPUUECKUX OCel MOKa3aHo Ha pucyHke 15 .
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KocoyronbHast ppoHTanpHas AMMETpHs yA00Ha B T€X Cllydasix, Korja u3oopaxaemas
reoMeTpuyueckas Gurypa coaepKuT OO0JIbIIOE YUCIIO OKPYKHOCTEHN (MM JPYTUX KPUBBIX,
COCTOSIIIIMX U3 AYT OKPY>KHOCTEM), JIexkKallMX Ha B3aUMHO NapauIeIbHBIX MIIOCKOCTAX. [pu
PacroI0kKEHUH 3TUX INIOCKOCTEHN MapaieIbHO aKCOHOMETPUUECKOM TNIOCKOCTH, BCE
OKPYXKHOCTH OYyAYT MPOEIPOBATHCS Ha HEW TaKKe B BUJIE OKPY>KHOCTEH, YTO yIpoIaeT
IIOCTPOEHHUE.



HOPHHOK BbINMOJIHEHUA OTMbIBKU

OTMBIBKOW BBIpa)kat0T 0OBEMHOCTb, CIEA0BATENbHO, HEOOXOAUMO TE€ WM
UHBbIE [IOBEPXHOCTU OKpAILIMBAaTh B pA3JIMYHbIE TOHA B 3aBUCUMOCTU OT
OCBEILIEHHOCTU 00BbEMa, OT B3aMMHOI'O PaclOJIOXKEHHs, OT I[BETa caMoro oobema.
Tenb coOCTBEHHas BCEr/a OKa3bIBae€TCs CBETIIEE, YEM TEeHb Najaromas. Kpyrisie
TEJa JIOJKHBI ObITh OTMBITBHI C IUIABHBIM IEPEXOJIOM OT 00JIee CBETIBIX TOHOB K
O0onee TeMHbIM. Bce 3TO mocturaercs ciemyromuM oOpa3oM: pa3BOIAT CIIAOBIM
pacTBOp Kpacku (4as, kode U T.I.) M TMOKPHIBAIOT UM BCE OTMBIBAEMbIC
MOBEPXHOCTH, 3a MHCKIIOUEHHEM CaMbIX CBeTJbIXx MecT. [locie Toro, kak
MOKpAIICHHbIE MECTa BBICOXHYT, YEepTEkK (M300pak€HUE) MOKPBIBAIOT TEM XKE
pacTBOPOM BTOPHYHO, HO YK€ HE BE3JIe, @ TOJIBKO B TEX YACTSIX, KOTOPHIE TPEOYIOT
ycuseHuss ToHa. [lociie mpoceixaHus yeprexa T€ MeCcTa, KOTOpbIE TpeOyroT
JaJIbHENIIET0 YCWIEHUs TOHA, MOKPBIBAIOTCS B TPETUM pa3 U Tak jaanee. Takum
00pa3oM, JOCTHraeTcs pa3jinyue TOHOB (puc. 46).

KpuBble moBepXHOCTH MOKPHIBAIOT TAKUM K€ 00pa3oM MHOTOKPATHO IOCTE
TOT0, KaK TIOBEPXHOCTh UX pa3durta Ha yacTH (puc.l). Tak, HOBEpXHOCTH IIUIUHIPA
pa3buBalOT Ha psAJ NPSIMOYTOJBHBIX II0JIOC, MapaJjIeNIbHBIX OCH LWJIMHIpA,
IIAPOBYIO [OBEPXHOCTh pa30MBAIOT Ha psAA  KOJel, MepHeHIUuKYISPHBIX
HAIpaBJIEHUIO Jy4ya cBeTa, U T. J. Yem Ooisbuie jeneHuil, Tem Ooiiee
pPaBHOMEPHBIM OYJIET MEPEX0 TOHA OT CBETIIOTO K TEMHOMY.

Ecnu HeoOxo1uMo MoTy4YuTh MOBEPXHOCTh KOHTYpa C HE3aMETHBIM JIJIsI TJ1a3
NEPEX0/IOM TOHAJIBHOCTEH, TTOKPACKy MPOU3BOIAT CIIOCOOOM pa3MbIBKU. B 3TOM
cllydae pa3BOIAT KpacKy CHMJIbHOrO ToHa. Ha kucTh HaOMparoT HEMHOIO KpacKu U
HAHOCHT IOJIOCY CBEPXY MO KOHTYpPY, a IPYroil KUCThIO (HAOMPAIOT YUCTYIO BOAY)
C BJI&YKHBIM KOHIIOM Pa3MbIBAIOT HAHECEHHYIO KPAaCKy B HAMIPABJIICHUN OCBETIICHUSI.
[To Mepe ABMKEHUSI B CTOPOHY pa3MbIBa KUCTh JOJDKHA ObITh Bee cyiie. K padore
C aKBapeJbHBIMU KpacKaMu CIIeyeT NPUCTYNaTh C YUCTBIMU pykamu. OT pyk
MOTYT OCTaTbCs MSATHA Ha OyMmare, 4YTO MPENsSTCTBYET POBHOMY HAaHECEHUIO
KpacKHu.
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3.TEXHUWYECKUU PUCYHOK
3.1. OOBEHHOCTU TEXHUYECKOI'O PUCYHKA

TexHu4yecKkue PHUCYHKM 4Yalle BCEro NPUMEHSIOTCI B KOHCTPYKTOPCKOM
npakTuke. IMu MoJb3yt0TCsl 11 TOTO, YTOOBI OBICTPO BBIPA3UTh CBOIO MBICIH B
HamOoJiee HarasAHoOW (opMe WM TOSCHUTH CIIOKHBIM 4YepTek. DCKU3BI U
PUCYHKHU SIBJISIFOTCSI TIEPBUYHOM (POpMOIl H300pakeHUus TMpeamMeTa, a UYepTex
BTOPUYHOM M OKOHYATENBHOU. PHUCYHKHM yCTymarT 4YepTexy B TOYHOCTH, HO
MPEBOCXOMAT €r0 B HATJISITHOCTH.

TexHUYeCKUil pUCYHOK MpPEAMETa BBIMOIHIETCS MO MpaBUiaM aKCOHOMETPUU
OT PYKM Ha rja3 0e3 MNPUMEHEHHUs YEepTEeXKHBIX MHCTpyMeHTOB. IlocTpoenue
TEXHUYECKOTO PpHUCYHKA OCHOBAaHO Ha CBOMCTBax MapajuIeNbHBIX MPOEKIUH;
3TUM OH OTJMYaeTCs] OT PUCYHKA, MOCTPOEHHOTO MO MpaBWIaM NEPCHEKTUBBHI,
OCHOBAaHHBIM Ha CBOMCTBaxX LEHTPAIbHBIX Mpoekiui. [IprcTynas K BBIITOIHEHUIO
TEXHUYECKUX PUCYHKOB, HYHO MOYIPAXHATHCS B MPOBEACHUU OT PYKH Ha
IJIa3 JIMHUM Pa3jIMYHOrO HANpPABJICHHMS W TOJILIWHBI, B TJIa30MEPHOM JIE€JIEHUU
OTPE3KOB NPSMBIX M AYr Ha paBHbIE YacTH, B M300paXCHUM YIJIOB Pa3IUUYHOMN
BeanurHbl. [lepBoHauanbHBIE KOHTYp H300pa)KeHHs BBINOIHAETCS KapaHJalioM
cpenneir TBepmoct  «M» («B») ¢ TeM, 4TOOBI MOXHO OBUIO  YJAISATh
PE3MHKOM  JMIIHME W HeBepHble JUHUM.  OKOHYATEeIbHO  OOBOAMTH
n3o0paxkeHue Jiydiie OoJiee MITKUM KapanaamoM «My» («By») , «2M» («2By») .
[lepen BBITOJIHEHHMEM TEXHUYECKOTO PUCYHKa JE€Tajdl HEOOXOAMMO TIIATEIbHO
paccMOTpeTh ATy JdeTallb, H3y4YUTh €€ I'e€OMETpUYEecKylo (opMy, B3aUMHOE
MOJIOKEHUE U Pa3MEepPHOE COOTHOIIEHUE €r0 COCTaBHBIX YacTei.



Jlns  paBHOMEpPHOTO 3alOJIHEHUsT ToJisi  BBIOpaHHOrO (popmara cremayer
npoayMaTh KOMIIOHOBKY pucCyHKa. [locTpoeHme  TEeXHMUYECKOro  pHUCYHKa
HAYMHAETCS C MOCTPOCHUSI aKCOHOMETPUUYECKUX OCEH.

Jns moctpoenust yria 45° Ha cropoHax ymia 90° Ha r1ja3 OTKJIaAbIBAIOT
OTpE3KHM paBHOW BenuuyuHbl (puc.29,a) W TOJNyYEHHBIE TOYKH COCIUHSIOT
HakJOHHOMU npsiMol nuHuel. [loctpoenue yrio 30° 45° 60°, 90° npuemom
JIeJIeHUs] IyTH OKPY>KHOCTH Ha paBHbIC YAaCTHU HA TJIa3 MOKa3aHo Ha puc.29,0. Jlns
MOCTPOCHUS yrma 30° OepyT mnpuOIMKEHHOE COOTHOIICHHE KaTETOB
NpsIMOYTOJIbHOTO TpeyrojbHuka 4:7 (puc.29,r) nmm 3:5 (puc.29,B).

JUtst mpuOJIMKEHHOTO MOCTPOECHUs YTIoB 7° min 41° oceil B mpsIMOYTOJIbHON

JUMETpUM OepyT cooTHouleHue kareroB 1:8, 7:8 (puc.29,m). Iloctpoenue yrna
120° ananoruyno noctpoenuto yria 30° (puc.29,e).

Pucynok 29
Huxe ykazaHbl OTHOLIEHUS KOJMYECTBA KJIIETOK, O00pa3yrolue HEKOTOpbIE
YTJIBL:

1 2 )
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3 6 12
407 - — 80%- — (—)
6 1 2

3.2. PUCYHKH IUVIOCKHX ®UT'YP
Pagnocmoponnuit  mpeyzonvhuk: {11 NOCTpOEHUS PaBHOCTOPOHHETO
TpeyrosbHuka (puc.30) Ha MNOpPAMON JIMHUM OTKJIAABIBAIOT OTPE30K, PaBHBIN
CTOpOHE TpeyrojibHuKa. JlensT ero momojiaM U B MOJy4eHHOU Touke () MpoOBOAAT



neprneHuKysap. [1onoBuHY CTOPOHBI TpEyrojabHUKA JEIST Ha pPaBHBIE YacTH,
Ha BbICOTE (MEPIEHIUKYJISIPE) OTKIAIBIBAIOT MATh PaBHBIX YACTEH.
[lonydyeHHble TOYKM HA MPSAMBIX JUHUSAX OTMEYAIOT KOPOTKMMHU IITPUXAMHU.
Uepe3 HHMX CHavalla TOHKUMHU JIMHUSIMU TIPOBOJSIT CTOPOHBI TPEYTOJbHUKA.

Pucynok 30

Keaopam. IlocTtpoeHue KBajapara WM  NOPSMOYIOJIbHUKAa HAYUHAOT €
MPOBEJCHUSI CTOPOH MPSMOro yria, Ha KOTOPBIX Ha IJla3 OTMEYaloT 3aJaHHbIC
BEJIMYMHBI CTOPOH, 3aTEM MapajuieIbHO MOCTPOCHHBIM CTOPOHAM IPOBOJSAT JBE
JIpPYTU€ CTOPOHBI MPSMOYTOJBHOTO YETHIPEXYroJbHHUKA. PHCYHKHM KBaapara
nokazanel Ha  puc.3l,a  (u3omeTpuueckas  mpoekuus) u puc. 31,0
(numeTpuyeckas npoekiusi). B AKCOHOMETPUHU CHayaja MpPOBOJAT
AKCOHOMETPUUYECKUE OCH, 3aTEM IO OCAM OT TOUKM (0 OTKIIaJBIBAIOT MOJIOBUHY
3aJJaHHBIX BEJIMYUH CTOPOH.

Pucynok 31

Ilpasunovuoviit  wecmuy2oibHuk. PUCYHOK  TIPaBWIBHOTO IIECTUYTOJbHUKA
BBITIOJHSIOT HAa OCHOBAaHMM pHUCYHKa KBajJpara, CTOPOHAa KOTOPOTO paBHa
OomnbIiel nuaroHanu IecTUyroibHuKa. CTOpPOHY KBajpaTa JAENAT Ha paBHBIC
YaCTU U 4epe3 TOYKMU JIeJICHUs] TMPOBOJAT TMapajuielibHble JMHUM, puc.32.a
(n3omeTpuueckas mpoekiwus), puc. 32,0 (IuMeTpudecKas MPOeKITus).
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Pucynok 32

Ilpasunvnuulit  6ocemuyzonvnuk. JIns MOCTpOEHUS PUCYHKAa BOCBMHYIOJbHUKA
Takke yAoOHee CHayala T[OCTPOMTHh KBaJpaThl, & 3aT€éM BIHUCAaTh B HHX
IIPaBUJIbHBIE MHOTOYTOJIbHUKH.

s IIOCTPOEHUS B IPSIMOYTOJIBHOM MU30METPUU  TPABUIBHOTO
BOCBMUYTOJIBHUKA CJIEAYyET pa3JeiauTh IIOJOBHHY CTOPOHBI KBajpara Ha IISTh
paBHBIX dyacted (puc. 33) U uepe3 BTOpPbIE E€OUHMIIBI, CUHUTasg OT OCHU
KOOpJIMHAT, NPOBECTH BEPTUKAIbHBIA W TOPU3OHTAIBHBIA  OTPE3KH  JI0
IIEPECEUEHHS] CO CTOPOHAMH U30METPHUM KBaJpara.

[IpoTHBOMNONI0KHbBIE CTOPOHBI BOCBMUYTOJIbHUKA CTPOSIT, TPOBOAS
BEPTUKAJIbHBIE U TOPU3OHTAJbHBIE TPSIMbIE WJIM MpsIMble, MapajliedbHbIE OCSIM
KOOpPJIMHAT 4Yepe3 IMOCTPOEHHBIE BEPIIUHBI BOCbMUYTOJIbHUKA.

7 Martaa oy

Pucynok 33

Ilpagunvnoviii namuyzoavuuxk. B HW30MeTpuM CTOPOHBI KBajapara JAENSAT Ha
NATh PaBHBIX YacTel. BepmmHamMu CIyXKUT TOYKa JEJIEHUS IOJOBUHBI CTOPOH
— TpeThs OT ocu 0X, CTPOUM OCTaJIbHbIE BEPIIMHBI U CTOPOHBI MSATUYTOJbHUKA
(puc.34)

b oy

Pucynok 34

Okpysrcnocms.  Jl7i1 n300pak€HUsT OKPY>KHOCTU B M30OMETPUM U JUMETPUH
CHayajlla pUCYIOT KBaJparT, a 3aTeM BIHCHIBAIOT B HEr0 OKpPYXHOCTh. Ha



MEePECEeUECHUH CTOPOH KBaJpaTa C OCAMHU CUMMETPUU OTMEYAIOT TOYKU KacaHus E,
G, F, H, 3arem mpoBojmaT auaroHajgud KBajpaTa M Ha HHX OTMEUAIOT TOYKH A,
B, C u D s 3TOTO HYXKHO pa3leluTh OJIHY M3 OCEH B mpenesiax KBajapaTa Ha 6
yacTed W 4Yepe3 TOUKHM | W 2 MpoOBECTH TIpsMble, MapajiebHbIE CTOPOHAM
KBagpaTa. Yepes MoaydyeHHbIE BOCEMb TOYEK MOXKHO ITPOBECTH AJuHIIC (puc.35).
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Pucynok 35

Ha puc. 36 Takxke mNpuBENEHbl PUCYHKH OKPYKHOCTH B MPSMOYTOJIbHOU
U30METPUN U TPAMOYTrojibHOM nuMmerpun. CHavaga CTPOAT aKCOHOMETPUUYECKUE
OCH, Ha OCSX OTKJIAJbIBAIOT MOJIOBUHY Auamerpa (B aumerpuun Ha ocu Oy B
nBa pasza menepwe). IlapamienbHO OCSIM  TPOBOJAT CTOPOHBI  ONMMCAHHOTO
kBagpara (pom0). B gumerpum yepe3 Hayajio  KOOPAMHAT TPOBOJIST
TOPU30HTAJIBHYIO MpPSMYIO — HampaBieHHe OoJblIol ocu 3junnca. OTMeyaror
KOHILIBI ~ OCeM  BJUIMIICOB,  BBIIEPKMBAs COOTHOILIEHHWE pa3MepoB ocell (B
npsMOYroJibHOM u3oMmetrpuu 3/5, B aumerpun 1/3). Pucyior >maumnc TOHKON
JIMHHUEH, OOBOJIAT.
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Pucynok 36

3.3. PHCOBAHHE '’EOMETPUYECKHUX TEJI
Jeranum  Bcerma  MOXKHO  MBICIIEHHO  pPAacdj€HHUTh  HAa OCHOBHBIC
F€OMETPUYECKHUE TeJla — IapajulelIeNuNe], NPU3My, HUpaMuLy, HUIMHAD, KOHYC,
map. PucyHku FeOMETPUYECKUX Tell BBIIOJIHAIOT B TOU xKe
IIOCJIEIOBATEIIBHOCTH, B KAaKOW COCTAaBIAIOT aKCOHOMETPUYECKUE depTexu. [l



TIPU3MBI, TIPEXK]IE BCETO, PUCYIOT OCHOBaHME. [Ipr BepTUKATBLHOM PACIOJIOKEHUN
npu3Mbl  yJoOHEe HAYMHATH PUCYHOK C BEPXHETO OCHOBaHUS, a IpHU
TOPU30HTAIFHOM C TiepenHero. HapucoBaB OCHOBaHHME, W3 €ro BEPIIUH
IPOBOMAT pedpa TPU3MBI; BHUAUMBIE CTOPOHBI BTOPOTO OCHOBAHHS MPOBOJISAT
napajuieIbHO CTOpOHaM mepBoro. Ecim Ha pUCyHKE HEOOXOAMMO COXPAaHUTH
HEBUIMMBIC JIMHHUH, TO MEHSIOT IOCIIEIOBATeIbHOCTh W PUCYIOT, HAauyWHAs C
ocHoBaHui (puc. 37).

P>

Pucynoxk 37

[lupamugy pucyloT, HayuMHasi C OCHOBaHMS, 3aTe€M MPOBOMAST JIMHHUIO
BBICOTHI W HaMeuyaloT Ha HeH BepHIMHY S, €€ COCAMHSIOT C BEepUIMHAMU
ocHoBaHus (puc. 38).

fr

Pucynok 38

BepTrkanpHO pacMoOKEHHBIH MWJIMHIAP HAYMHAIOT PUCOBATh C BEPXHETO
ocHoBaHus (puc.39), 3areM MNPOBOJAT KacaTeJbHbIC K JJUIUIICY, 00pa3yrolue
MUINHPA; TTApAJUIEIFHO ITOCTPOCHHOMY OCHOBAHUIO CTPOSIT HUKHEE OCHOBAHHE.
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Pucynok 39



Ha puc.40 mnpuBeneH pHCYHOK KOHYCa, CTOSIIEr0 Ha TOPU3OHTAILHON
IJIOCKOCTU. PHUCYHOK clelyeT HauuHATh C HW300PaKEHHsS] OCHOBAaHUS KOHYcCa.
3aTeM pPHUCYIOT BEpIIMHY KOHYCa W KpallHuE BUAMMBIC 00pasyrollue, KOTOphIe
KaCaroTCsl AILIUIICA.

I

Pucynok 40
[Ilap B mpsSIMOYroJibHOW aKCOHOMETPHUH HM300pa)kaeTcsi OKPYKHOCTBIO (puc. 41).
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Pucynok 41

3.4. HAHECEHUE CBETOTEHH

Jns npumaHusi pUCYHKY — OOJIbIIEM — HArJISIAHOCTM HAa  HET0 HaHOCST
cBeToTeHU. (CBETOTEHb IOKA3bIBAE€T pacHpe/ie]IeHUE CBETa Ha MOBEPXHOCTH
IpeaMeTa, OHa  CIIOCOOCTBYET BOCHPHUATHIO O0BEMHOW (QOpMBI mpeaMera.
CBeTOTEHb COCTOUT U3 COOCTBEHHOM TEHM, Tajaroliell TeHu, peduiekca,
MOJIyTE€HU U OJIMKa.

Coocmeennass menvp — TEHb, O0Opa3ylolIascsi Ha HEOCBEUICHHOW 4YacTH
peaIMeTa.

Haoawwan menv — TeHL, OoTOpachiBacMas CaMHM MPEAMETOM Ha KaKyro-
1160 moBepxHOCTh. OHA HA TEXHUYECKOM PUCYHKE HE IMOKa3bIBACTCS.

Ilonymens — cnaboOOCBEIIEHHBIE MECTa, IOCTENEHHbBIN NEepexo]] OT TEHU K
CBETY.
Peghnexc — BbicBeTIEeHHE COOCTBEHHOW TEHU OTpaX€HHbIMU Jyyamu. Ha

HEOCBEILIEHHYI0O YacTh MpeaMeTa MaJaloT OTPaKEHHbIE JIyuyd, KOTOpbIe ee
MOJICBEUYMBAIOT, cO3/1aBasi pediekc, 3HaYuT pedieKkc — OTpPaKEHHBbIA CBET Ha
MOBEPXHOCTH TIPEMETA.

Csem — nanboiee OCBEIIEHHAs YacTh MIPEIMETA.

baux — nHanbosee OCBEUICHHOE MECTO (MATHO) HA MOBEPXHOCTH MpPEaMETa.
B TexHHuUecKOM pHUCYHKE OJMKHU MOKa3bIBAIOT HA MOBEPXHOCTAX BPAIICHHUS.



HaunGonee ocCBeeHHBIMH YacCTSIMU TMOBEPXHOCTH SIBIISIOTCS T€ YACTH, K KOTOPHIM
Jy4d CBeTa TMEPHCHIUKYISApHBL. B TEXHHYECKOM PHCOBAaHWUU TPHUHITO
HalpaBlieHUE JIydyed CBeTa CBepXy, clieBa HampaBo. Hambomee ocBelicHHbBIC
YYaCTKHA TMOBEPXHOCTH OTTEHSIOT CBETJIEE, UM PACIIOJIOKCHHBIC OT CBETA JIajIbIIle
(puc. 42).

Pucynok 42

JIns  HaHeceHUsT ~ TEHEW  HAa  TEXHUYECKOM  PHUCYHKE MPUMEHSIOT
Napa/LUIeJIbHYI0 IITPUXOBKY, WIPagpPUPOBKY, TOUYKH.

Hapannenvnaa wmpuxosxka (puc. 43). Crnocob OTTEHEHUs MapayIeabHON
HITPUXOBKOM SIBJSIETCS CaMbIM HPOCTBIM M HaumboJiee PpaclpOCTPAHEHHBIM.
[ITpuXxOBKYy HAHOCAT OT PyKH MO (QopMe H300pakaeMoro mnpeaMera. ITUM
CIOCOOOM TMONB3YIOTCA  NpPH  BBISBIEHUM  00bEMHOW  (GopMbl  JIeTajei,
00pa0OTaHHBIX TOYEHHEM, CBEPJICHUEM U pe3aHueM. HampaBineHue MTPUXOB, HUX
JUIMHA ¥ TOJIIIMHA, TakK K€ PACCTOSHUE MEXIY IITPUXaMU 3aBUCAT OT (OPMBI
u3zo0paxkaemoro nmnpeamera. Ha mMOBEpXHOCTSIX MHOIOIPaHHUKOB HalpaBliCHUE
LITPUXOB COOTBETCTBYET HANPABICHUIO aKCOHOMETpUUECKuX ocedl. HaknoHHbIE
IUIOCKOCTH IITPUXYIOT MPSMBIMH, MapajuleNbHBIMM HX oOpa3zyromei. ['panu
MUPAMUJIBI IITPUXYIOT MPSIMBIMU JTMHUSAMHM, COBIAIAIOIIMMU C 00pa3yIOLUMHU.

Oxkpyri10CTh U OCBELIEHHOCTb BBISIBIIIFOTCS.  COOTBETCTBYIOLIUM
HaIlpaBJI€HUEM M IUIOTHOCTbIO IITPUXOB. MOXXHO yMEHbBIIATh PACCTOSHUE
MEXAYy IITPUXaMH ¢ YBEJIUYMBATh TOJIIMHY JHHUN MTpUXOB. PaccrosiHue
MEXK]y IITPUXaMHU IPUHUMAOT PaBHBIM OT 1 10 3 MMm.

ITpuxoBKa B TEXHWYECKOM PHUCOBAHUM HE HMMEET HHUYEro OOILEero co
HITPUXOBKOM, MIPUHATOMN /JI1 YCIOBHOTO M300pa)K€HUsl Pa3IMYHBIX MATEpUAJTIOB B
paspesax U CeYCHUSX.

[Ipexxne 9yeM TOPUCTYNHTh K  HAaHECEHUIO  IITPUXOBKH, HEOOXOIMMO
ONPENEIUTh CaMble TEMHBIE U CBETJIbIE IOBEPXHOCTH.



['opu3oHTaIbHBIE TIOBEPXHOCTH CYUTAIOT 00JI€€ OCBEIICHHBIMU, UX OTTCHSIIOT
ciabee.

[IITpuXxOBKYy CHayaja HAHOCAT TOHKHMH IapajuICIbHBIMHU JTUHUSAMH, 3aTEM
00BOIAT. B TeHU IITPUXU HAHOCAT YaIle, TOJIIE U sApUe.

PucyHnok 43

HlIpagpguposka (puc. 44) — WTPUXOBKA B BHUJE CETKH, JUHUU €€ HAHOCST
napajuleIbHO  JIMHUSAM  oOpasyolleid W HampaBisoIed  u300paxaeMoi
noBepxHocTH. Ha pucyHke nWiIMHApa MW KOHyCa JIMHUM  IITPUXOBKH
napajuieIbHbl 00pa3yIOIIMM U UX OCHOBAHHUIO.

Ha pucyHke rpaHeHoro tena JMHUM WIpaQPUPOBKU NapajuieabHbl pedpam
U CTOpOHaM OCHOBaHWsA. Ha HakJIOHHBIX IJIOCKOCTSM HPOBOASAT CHadaja
HAKJIOHHBIE JIMHUM, 3aTeM JIMHUM, NapajljielbHble CTOPOHAM OcCHoBaHMs. [lpu
paboTe HaJ PUCYHKOM OTJAEJbHbIE IITPUXH MOTYT MOJY4aTbCs CIUIIKOM
APKUMH. SPKOCTh IITPUXOB MOMHO YMEHBIIUTH C MOMOILBIO MSTKON pPE3UHKHU.

PGSI/IHKy CJIeaycCT MpUuKiIagblBaTb , HO HE pacTHpaTb, HMHAYC PHUCYHOK MOKCT
MMOJYYUTHCSA CMAa3aHHBIM.
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Pucynok 44

Ommenenue moukamu (puc. 45) Ilpu TOUYEUHOM METOAE OTTECHEHMS
CBETOTCHb HAHOCAT TOYkamMH. Ha TeMHBICE dYacTH mpeaMera TOYKH HAHOCHT
Ommke Jpyr K ApPYyry, C  YBEIWYCHHUEM OCBEIICHHOCTH TIOBEPXHOCTH
PACCTOSIHUSI MEXIy HHMH YBEIUIUBAIOT.

OTTeHeHrne TOYKAMH TMPUMEHSIOT Ha PHUCYHKaX, COJEpKAIUX H300pakeHUe
HEOOpaOOTaHHBIX  JeTalied  (JUTHIX, KOBAaHHBIX, TOPAYCIITAMIIOBAHHBIX) U
HEMETAJUIMYECKNX  MaTepuaioB (MATKHX, TOPHUCTBIX, ChIMy4Yux). HyxHO
BBITIOJIHATHh TUTABHBIM TIEPEXOJ OT TeMHOro K cBeriiomy. OTTeHEHHE Cciemyer
HAHOCUTh TaK, YTOOBI TOYKHM HE CIMBAIMUCH. TOUYKM HAHOCIT OJHOBPEMEHHO



Ha BCC 3aTCHCHHBIC YaCTH, IIOCTCIICHHO Crymiasd MX B TCHCBBIX MCECTAX, 3aTCM
MECPCXOIAT K IIOJIYTCHHU U CBCTY.

OTTeHeHHE TOYKAMM BBIIOJIHSIOT IIepoM, HAIIOJHCHHBIM TYHIbIO, KpaCKOﬁ
HJIX MATKHUM KapaHOallloOM.
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Pucynok 45

3.5 IIOCIIE/IOBATE/IBHOCTH BbIIIOJIHEHHUA TEXHUYECKOI'O
PUCYHKA

OTaenbHbBIC AIEMEHTH KOMITO3UIIMH JTOJDKHBI OBITH CBSI3aHBI MKy COOOI, a
BHUMAaHHE COCPEIOTOUYEHO Ha IJIABHOM IpeAMeTe (KOMIIO3UIIMOHHOM LIEHTPE),
KOTOPOMY JIOJ>KHO MOJYUHATHCSI BCE BTOPOCTENEHHOE (371€MEHTHI). PacnonoxxeHue
BCEX OTHOCHUTEJIHHO TJIIaBHOTO JOHKHO OBITH TAKMM, YTOOBI CO37]AJIOCh 3pUTEITHLHOE
PaBHOBECUE MEK]y UX PUCYHKAMU U MMYCTHIMUA MECTaMU MEKy HUMHU.

KomnoHoBKka pucyHKa Ha JIUCTE, T.€. paCHOJ0KEHUE €ro MPOMOPIIUOHATBHO
dbopmarty mcTa, UMeeT 0O0JIbIIIOE 3HAYCHHUE ISl TOCTPOCHHUS 1IEJIOCTHOTO
npousBeaeHus. [lonoxxeHune aMcTa MOXKeT ObITh TOPU30HTAIBHO WIIM BEPTUKAIBHO
110 OTHOILICHUIO K PUCYIOIIEMY U 3aBUCHUT OT KOH(GUTYpAIIUU U300pakaeMoro
npeamerta. M3o0paxenue npeamMera A0HKHO 3aHUMATh Ha JIMCTE TPUMEPHO OKOJIO
¥4 oJ1e3HOM monaau aucta. M3o0paxkeHue He NOHKHO OBITH CIUIIKOM MEIKUM



WIM OY€Hb KPYMHBIM 10 OTHOIICHHUIO K popmaTy. Henonmyctumo nzobpakenue
npeaMeTa, KoTopoe OyJeT BBIXOIUTH 3a Ipeielibl popMara.

UYT0oObI KOMIO3UITMOHHO MTPABUIIBLHO PACIIOIOKUTH PUCYHOK, HEOOXOIUMO
cJIeTKa HAMETHUTh JIMHUAMH OO0IIyI0 (POpMy U B3aMMHOE PACIIOI0KEHUE €T
OCHOBHBIX YacTel. PekoMeH 1yeTcst py KOMIIOHOBKE M300paKeHUs CHavasa
BBIMIOJIHUTH HECKOJIBKMX CXEMaTHYECKUX (YIPOIIEHHBIX) PUCYHKOB U BHIOPATh U3
HUX JIydinuid. B npoiiecce BBIMOIHEHUS TaKUX YIPOIIEHHBIX H300paKeHU N
MOJTy4atoT BO3MOXKHOCTH MOJIHEE MPEAICTABUTh B CBOEM BOOOpaKEHUH Oy TyIInit
PHUCYHOK U OINPENICIUTh HanboJee yaauHoe ero pa3MelieHne Ha JIucte Oymaru.

OCHOBHBIMHU XapaKTEPHBIMU MPU3HAKAMH JIIOOOTO PUCYEMOTO MpeaMeTa
SBIISIIOTCA €70 KOHCTPYKIUS U nponopunu. HaunHas pucyHoK, HE00X0AUMO,
MPEXJIE BCETO, MOHATh 00bEMHYIO OPMY MPEIMETA U SICHO MPEICTABUTH €TO
CTpoeHue. AHANU3UPYsd KOHCTPYKLIHIO (POPMBI, HY’KHO MPABHIBHO MOHATh KakK
pacrojararoTcs B IPOCTPAHCTBE MOBEPXHOCTU NPEeAMETa U KaK 00pa3yercsi ero
o0bemHast popma. Harpumep, pucyst ¢ HaTypbl MHOTOI'paHHUK (TIpU3MY,
NUpaMUTy, IPU3MATOU U JIp.), HE CIEAYET OrPaHUUYUBATHCS aHATU30M BUIUMBIX
IIOBEPXHOCTEH, a HAJI0 IIPEJICTABUTH OCTaIbHBIE, HE BUUMBIE C JAaHHON TOYKH
3pEHUs TIOBEPXHOCTH.

B3AMMHOE NEPECEYEHHUE MOBEPXHOCTEM

Hnamn: 6.1. Obuue nonoxcenusn
6.2. Ilepeceuenue MHO202PAHHUKOB
6.3. Cnocob cexywjux naockocmeil
6.4. Cnoco6 konyenmpuueckux cgpep
6.5. Cnocod 3xcuyenmpuueckux cgpep
6.6. Ocoowvie cnyuau nepeceuenusn. Teopema Monoica.

6.1.001mme moJaoKeHus

B nepeceyennu noBepXHOCTEN MOJIYYAOTCS IIIOCKUE WM IIPOCTPAHCTBEHHBIE INHUU, KOTOPbHIE
paccMaTpUBaIOTCS KaK MHOXKECTBO TOUYEK, IPUHAIICKAIIUX OJHOBPEMEHHO 00eUM
moBepXHOCTAM. OOBIYHO JIMHUIO TIEPECEUCHHS IBYX MTOBEPXHOCTEH CTPOSAT IO €€ OTACIHHBIM
TOYKaM.

OOGmmM croco0OoM MOCTPOCHUS ITHX TOUEK SBIISETCS CMOCOO MOBEPXHOCTEN-MOCPETHUKOB!
—CEKYUUXMIOCKOCTEH;

—cCchepUUEeCKUXTTOBEPXHOCTEH.

Kakum ObI cr1toco00M HU TPOU3BOMIOCH TIOCTPOSHUE IMHUU TIePECeUeHUs TOBEPXHOCTEH, MPH
HAXO0X/IEHUU TOYEK ATON JIMHUU HE0OXO0UMO COOI0IaTh ONPEIEeICHHYIO OCIE0BATEIbHOCTb.
1. JIns mocTpoeHus TMHUN TIepEeCeYeHHs BBIOUPAIOT BCIIOMOTATENbHYIO TUIOCKOCTH (TN
MOBEPXHOCTh) C TAKUM PACUETOM, YTOOBI B IEPECEUCHUH C KXKION U3 3a/JaHHBIX TTIOBEPXHOCTEH
MOJIYYHJIUCh MPOCTHIE TUHUU: MIPSMBIE WIIH OKPY>KHOCTH.

2. Jlanee 00e MOBEPXHOCTH MEPECEKAIOT ITOH BCIIOMOTATEIbHON TIIOCKOCTRIO (FITH
MOBEPXHOCTHIO) U ONPENEISAIOT JIMHUIO MIEPECEUEHUs CHavaia ¢ OHUM TEJIOM, a 3aTeM — C
npyrum. B mepeceueHnn 3TUX JTMHUN HAXOAAT OOIIME TOUKH:

B [IEPBYIO OYEpEIb — OMOPHBIE (BBICIIYIO, HU3IIYIO U T.[.), TaK KAK OHU BCET/a MO3BOJISIIOT
BUJIETH, B KAKUX IpeiesiaX pacloiokeHbl MPOSKINU JTUHUN IEPECEUSHHUS], U TJIe MEX]Ty HUMU




UMEET CMBICIT OTIPEICNIATh TPOMEKYTOUHBIE TOUKH JIJIsl 60JIee TOUHOTO MOCTPOCHHSI THHUU
MepPECEUCHHS TTIOBEPXHOCTEH;

3aTeM — MPOMEKYTOUHBIE.

3. HaiineHHbpIe TOUKM COCTMHSIOT JIOMAHOH WIIH IJITABHOW KPUBOM, KOTOpast OyIeT HCKOMOM
JUHUEH TIepeceUeHUs 3aJaHHbIX TOBEPXHOCTEH.

4. OnpenencHue BUIUMOCTH JIMHUH TEPECEUEHUS TPOU3BOIAT OTICIBHO JIJIsl KAKIOTO y4acTKa,
OTPAaHUYEHHOTO TOYKAMH BUIAUMOCTH, IIPU STOM BHIMMOCTb BCET0 y4acTKa COBIIAJIA€T C
BHUJINMOCTBIO KaKOW-HUOY/Ib CTy4allHON TOYKH 3TOTO y4acTKa.

Ha puc. 54 nokazano nocrpoenue Touek 1 u 2 nunun nepeceduenust; K u Ki — nepecekaromuecs
MOBEPXHOCTH; P — 0JTHa M3 BCIIOMOTaTEeNIbHBIX CEKYIIHNX MJIOCKOCTEH.

Puc. 54

6.2.IlepeceyeHne MHOTOTPAHHUKOB

JI1 MoCTpOEHMSI IMHUM NIEPECEUEHUS IOBEPXHOCTEN IBYX MHOTOI'PAaHHUKOB OIIPEAEISAIOT TOUKH
BCTpeuu pedep 0IHOr0 MHOTOTpaHHMKA C FPaHAMHU JApyroro. B aTom ciyuae kaxayro rpaHb
MHOTOTPaHHHMKA PaCCMaTPUBAIOT CAMOCTOSATENBHO U IIOCTPOEHUE CBOJMAT K ONPEAEICHUIO TOUEK
BCTPEYH IPSAMBIX C IIJIOCKOCTBIO. J{JIs1 3TOro MpoBOIAT MPOECHUPYIOIIUE INIOCKOCTH Yepe3 pedpa
OJIHOT'O U3 MHOTOI'PaHHUKOB.

Ipasuino:

— COEJMHATH MKy COOOI MOXHO TOJIBKO T€ TOYKH HCKOMOMW JIMHUY N€PECeUEHNUs, KOTOphIE
JIeKaT B OJTHOM U TOM ke rpaHu Kakoi-Inbo U3 IBYX JaHHBIX TOBEPXHOCTEH;

— KaXIYI0 TOYKY COCIHUHSAIOT TOJIBKO C ABYMS APYTMMH TOYKAMH.

B pe3ynbprare q0iKeH NOJIyYUTHCS 3aMKHYTBIA KOHTYP WJIM JBA 3aMKHYTBIX KOHTYpa.

[TPUMEP 1.

Jlanbl npsiMast TpeyrosapHas pu3mMa, CTosas Ha IockocTd H, 1 MpOU3BOIBHO pacnoyIoKeHHAs
TpeyroibHas mupamuia. [IoCTpouTs THHUIO NIepeceueHus 3aJaHHbIX MOBEpXHOCTEH (puc. 55).

Bll

Puc. 55

Pebpa npu3msr 0603uaunM onHOM OykBoit (D, E, K), a mupamuasr — nBymst 6ykBamu (SA,

SB, SC).

3agady CBOJMM K OIPEEIIEHUIO TOUYEK BCTPEeUH pedep MUpaMuibl ¢ TPaHsIMU IPU3MBI.
Oco0eHHOCTb 3TOr0 MpUMepPa — IPaHU MPU3MBI SBIISIFOTCS IPOSLMPYIOIKUMH IJIOCKOCTSIMM (€€



pebpa nepneHANKYASIpHBI K TiockocTH H). ['opusonTanbhbie mpoekiuu 1-2-3 u 4-5-6 nunHwmit
MEPECEUCHUS YK€ UMEIOTCS, OHU COBMAAAIOT C TOPU3OHTAIBHON MpOeKIue camoit mpu3msl. C
MOMOIIBIO JIMHUH CBSI3M HAXOAAT (POHTAIBHBIC MPOEKINUU 3TUX TOYEK Ha COOTBETCTBYIOIIUX
pebpax. B pe3ynbprare moaydarT JIBe 3aMKHYTHIC JIOMaHble JIMHUK: 17-27-3” y Bxona u 4”-57-6”
y BbIxoga. Otpe3ku 2”°-3” 1 57-6” 3TUX TMHUN HEBUAMMBIE, TAK KaK OHM JIEKaT Ha 3aJHEW I'paHu
MUPAMHU/IBI.

[TPUMEP 2.

JlaHbl TpeyroyibHbIE PU3MBI, OJJHA U3 HUX CTOUT Ha Miockoctu H, a npyras pacrnosioxeHa
pou3BoJbHO. [TocTponTs NMMHKIO NIepeceueHus 3aJaHHbIX TIOBEPXHOCTEN pUc. 56.

Puc. 56

Kak u B npeapiaymieM npumepe, rpaHi OAHON IPU3MBI ABJISIOTCS IPOSHUPYIOLIUMHI
MOBEPXHOCTAMU. [10 U3BECTHBIM FOPU30HTANIBHBIM Mpoekiusm 1',2',3",4', ... Touek TuHUU
nepeceyeHmst HaxoaaT ux (ppoHTasbHbIe TpoeKUU. PeOpo A He yuacTBYeT B II€pECeUEHUHU.
Pebpo E nepecekaet rpann AC u AB B Toukax 5' u 6'. UToObI HATH 3TH TOUKHU, IPOBOIAT Yepe3
pebpo E ropuzoHTaIsHO-MPOCIIUPYIONIYIO TIIOCKOCTh P, kKoTopas nepeceuet rpanu AC u AB 1o
npsaMbiM TUHUAM MM1u NN1. Tlepeceuenne stux npsmsix ¢ pedpom E onpenenser Touku 5 u 6.
Haiinennsle TOUKM OCIEI0BATENBHO COEUHSIOT MPSIMBIMH, B PE3YJIbTAaTE MOIYYatOT
3aMKHYTYIO JIOMaHYIO JIMHUIO [IEPECEUEHUS 3aJaHHBIX MHOTOIPaHHUKOB.

6.3.Cnocod cekymux miocKocreit

PaccmoTpuM vactHbIM ciaydait — cnioco0 BcnomorarenbHbix [IPOELIUPVYIOIIMX nnockocreit.
OH 3axmroyaercs B CJIEAYIOLIEM: BBOAUTCS PsJ IVIOCKOCTEH YaCTHOTO MOJIOKEHUs! (YPOBHS WIIN
MPOELUPYIOUINX ), IEPECEKAIOIIUX JaHHbIE TOBEPXHOCTHU MO IpaUyeCcKu MPOCTHIM JTUHUIM
(IpsIMBIM MITH OKPYKHOCTSIM). [lepecedeHne 3Tux IMHUN MeXay co0oil 1aeT TOUKH, KOTOphIE
OyayT OOIIMMHU TSl KaXKJI0M M3 TaHHBIX TOBEPXHOCTEH U, ClIel0BaTeNIbHO, OyIyT MPUHAAIEKATh
MCKOMOMW JIMHUM II€PECEUEHUS.

Paccmotpum ciydail nepecedeHust IByX MOBEPXHOCTEN BpallleHUs: KOHYca U HWIHHJpa

(puc. 57).

[MocTpoeHue JIMHIK TIepeceueHHs HAUMHAEM C ONPEeIeTICHHUS OMOPHBIX Touek 1 u 2 (puc. 57).
Hx ¢poHTaIBHBIE MPOEKIIMN HAXOIATCS HA MIEPECEUSHUN OUYEPKOBBIX JIMHUN MEPeCeKaroIuXCsl
noBepxHocTeil. ['opu3oHTaIbHBIC TPOCKIUH 1'M 2' HAXOISTCS 10 JTHHUAM CBsA3HU (pHc. 57).
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Puc. 57

J11s HaXO’KICHUS IPOMEKYTOUHBIX TOUEK BBOJIUM BCIIOMOTATEIbHBIC TOPU30HTAIBHBIC
IUIOCKOCTH 0., 3, v, TIepeceKatroiue o0e MoBepXHOCTH MO OKpYKHOCTsM. [lepecedenue



OKPYXKHOCTEH MeK Iy cOO0H 1aeT Topu3oHTaIbHbIE Mpoekiuu Todek (3',4',5', ... 10'), o0mmx ans
KOHYycCa ¥ IunHapa. OpoHTaIbHBIC TPOEKIUH 37, 4 ... HAXOAATCS 110 JIMHUAM CBsI3H (puc. 57).
CoenuHss HalIEHHbIE TOYKH, MTOJYYUM UCKOMYIO JIMHUIO MEPEeCeUCHUsl Ha KOMILIEKCHOM
yeptexke (puc. 57).

J1st HaXOXKACHUS JIMHUY TePEeCeYEHUs] B aKCOHOMETPUU, CTPOUM U30METPUUECKYIO MPOECKIIUIO
JaHHBIX MoBepXHOCTeH (puc. 58). s obecrieyeHNsI TOYHOCTH aKCOHOMETPUYECKOTO
M300pakeHUs MEPECEKAIOIINXCSl TOBEPXHOCTEN YCTAaHABIMBAEM OCH KOOPAUHAT (X, Y, Z) TaKKe U
Ha KOMILUIEKCHOM 4epTeKe.

Lo

Puc. 58

Jlanee BBIMOTHAEM B M30METPUU MOCTPOCHUE TMHUM MTEPECEUEHHs] B KOOPAMHATHOMN IIIOCKOCTH
XoOoYo, TO €CTh TIOCTPOCHUE BTOPUIHOH MPOCKIUH (puUC. 58). OT KakI0¥ OTMEUCHHOM JTHHUU
nepeceyeHus OTKIIIbIBAEM 110 BEPTHKAIBHOM JIMHUY (MTapajlIeIbHOM OCH Zo) BBICOTY,
U3MEPEHHYIO0 Ha KOMIUIEKCHOM 4YepTexe. To eCTh MmoydaeM aKCOHOMETPUIECKHE TIPOCKITHH
ToueK lo, 20, 3o, ... 100 (puc. ). Coenuuss HalJeHHbIE TOYKH IJIABHON KPUBOH, MOTYyIHM
AKCOHOMETPHUYECKOE N300paKeHUE JIMHUH MTEPECEUCHUS TAaHHBIX MOBEpXHOCTEH (puc. 58).
[TocTpoeHne pa3BepTOK HMIMHAPA U KOHYCA C HAHECEHUEM JIMHUU NIePeCceueH s BUTHO U3
yepTekei (puc. ).

Pa3BepTka 00KOBOI MOBEPXHOCTH LMJIMHAPA — MPSIMOYTOJIBHUK, JJIMHA KOTOPOT'O paBHA JUTMHE
OKPY>KHOCTH OCHOBaHUS panuyca R, a Beicota — — BbIcoTe mumHapa H (puc. ). PazouBaem



OCHOBaHUE IWINHAPA (TOPU30HTAIbHAS IPOEKIIHS) HAa 8 paBHBIX YacTEH U Uyepe3 KXy TOUKY
JieJIeHHsI TIPOBOJIUM COOTBETCTBYIOIIME 00pa3yIoLIye, OTKIIaAbIBast HA HUX BBICOTHI TOYEK JIMHUU
nepeceueHus. JlanpHeiiee mocTpoeHHEe pa3BePTKU HWIMHAPA BUIHO U3 UuepTeka (puc. ).
Pa3BepTka KOHyca npejacTaBisieT co0oil CeKTOp Kpyra paauyca L, ¢ yrioM npu BepimHe ¢ =
360 R/L (puc. ), rme R — paanyc ocHoBanwus konyca, L — oOpa3yromas konyca. [l HaHeceHUs
JIMHUU TIepeceyeHus JeJIUM OKPYKHOCTh OCHOBaHMs Ha 12 paBHBIX yacTell, IPOBOJIs 3aTEM
yepe3 KKyl TOUKY JEJIEHNs] COOTBETCTBYIOIINE 00pa3yroIue.

Ha onpeneneHHOM pacCTOSIHUM OT HUX CTPOUM JIONOJHUTENIbHBIE 00pa3yIoIIMe Yepe3 KaxkIyko
TOYKY JTUHHUHU niepeceueHust. [lockonbKy, KpoMe 0UepKOBBIX (PPOHTAIBHBIX, 00pa3yIOIINe KOHYyca
HPEICTaBISIOT COOO0M MpsiMble OOLIEro MOJIOXKEHUS, ICTUHHBIN pa3Mep pacCTOSIHUS OT
OCHOBAHHMS WJIM BEPILIMHBI JI0 JEKAIUX HA HUX TOUYEK MOYKHO MOJIYYHTh, OTHOCS €T0 K
HaTypaJbHbIM 00pa3yIoLUM, TO €CTh M10JIb3YSICh METOJIOM BpPALLCHHUS.

6.4.Cnioco0 KoHIIeHTpUYeCKuX chep

DTOT croco0 MPUMEHSETCS B Clydae, KOTJa OCH JIBYX MTOBEPXHOCTEH BPAICHHS IIEPECEKAIOTCS
1I0J1 HEKOTOPBIM YTJIOM U HaXOJSTCS B TUIOCKOCTH, MApalIeIbHON KaKON-JIN0O0 TIIOCKOCTH
MPOEKIUi (0COOEHHO B TOM CiIy4yae, KOT/ia Ha YepTeke JaHa TOJIbKO OJHA MPOESKIIMS IeTaje).
[IIap co BCsKOM MOBEPXHOCTHIO BpAILEHHUs, OCh KOTOPOM MPOXOIUT Uepe3 LICHTP Iapa,
MEePECeKaeTCs M0 OKPYKHOCTSIM. DTH OKPYKHOCTH HaXOJISTCS B IIOCKOCTSIX,
HEPIEHINKYIISIPHBIX K OCH TIOBEPXHOCTH BPAIICHUS, U IPOCIIUPYIOTCS HA OJTHY U3 TUIOCKOCTEH
MPOEKIINI B BUJIE TIPSIMBIX, B 3TOM COCTOMT MIPEHMYIIIECTBO criocoba cdep.

Ha puc. 59 nana ppoHTanbHas MPOEKIHKS Iapa, MEPECCKAIOIIETOCs ¢ KOHYCOM U IHJIUHIPOM.
Kak BUIHO, IEHTp mapa HaXOUTCS HA TIEPECEUCHUH OCEH TaHHBIX TTIOBEPXHOCTEH, a TMHUH €ro
NepeceYeHus] C HUMU — OKPY>KHOCTH IuaMeTpoB: 1-2, 3-4, 5-6.

Puc. 59

IIpumenp.

JlaHbl KOHYC ¥ IWIMHAP, OCH KOTOPBIX NEPECEKAIOTCS 110 HEKOTOPHhIM yrioMm. [locTtpouts
JUHUIO TIEPECEUYCHUS 3a/IaHHBIX MMOBepXHOCTEeH (puc.60).

HauBbiciyto 1 HaMHM3IIYIO TOYKU | U 2 TMHUYM nepecedeHnss HaXOAT HENTOCPEACTBEHHO B
nepeceyeHny KpaHuxX o0pa3yronmx Ha (POHTAIBHON MPOEKIMH 3aJaHHBIX TOBEPXHOCTEH.



Puc. 60

st Hax oK AeHUS TPOMEKYTOUHBIX TOYeK 3, 4, 5, ... mpoBoAAT U3 ueHtpa O psan
BCIIOMOTaTeNbHbIX KOHIIEHTpUYeCcKuX cep paauyca oT R 10 Ri, KoTopble paccekaroT 3a/laHHbIe
TeJa MO0 OKpYKHOCTAM. Ha ppoHTaIbHOM NMPOEKLNHU 3TH OKPYKHOCTH MPOCLUPYIOTCS B PSIMbIE
JMHUM U, TIEpeceKasch MeXay CO00M, ONPEeN 0T TOUKH JIMHUY Mepexoa.

Tak, U1 HaxoXJJeHHs To4ek 3 (0/1Ha U3 HUX HEBUMMA) MPOBOAAT cdepy panuyca Ri, koTopas
nepeceveT MWIMH/P 10 OKPYKHOCTH AuameTpa a”’h”, KOHyc — o OKpYXHOCTHU auamerpa C”. B
NIEPECEUCHUH YKA3aHHBIX OKPYXHOCTEHN ONPEAEIAIOTCA TOUKH 3. [ Opu30HTaIbHBIE TPOEKIINH
ATUX TOYEK HAXOMATCS Ha OKPY>KHOCTHU (TIapaijiesiun), mpoBeaeHHoM u3 rentpa O' paguycom,
paBHbIM C”’d”/2. Bee ocTanbHble IPOMEKYTOUHBIC TOUYKH OIPEICISIFOTCS aHATIOTHYHO.

Tak kak nepecexarouiyecs Tejaa CHMMETPUYHBI, UX JIMHUS IEPECEUEHUS] TAK)KE CUMMETPUYHA.
Ha ¢poHTanbHOM MpoeKuy HeBUANMAs 4acTh JIMHUU NIEpeceueH sl CIIMBAETCS ¢ BUAMMOIA.
Touku 4 (Ha TOPU30OHTATIBHON IPOEKILIMHN) CIYKaT TpaHUIAMH pa3jiena BUIUMON U HEBUANMOMN
4acTU JIMHUHU NepeceueHus. HaliileHHbIe TOUKH COEIMHSAIOT IUIABHON KPUBOM I10 JIEKATy.

6.5.Cnoco0 3xcueHTpudeckux chep

VYkazaHHbIN cI0CO0 MOCTPOCHUS JTUHUU ITEPECEUEHUs ABYX MIOBEPXHOCTEN COCTOUT B
NPUMEHEHUH BCIIOMOTATEIbHBIX c(ep, UMEIOIUX PA3TUUHbIE IEHTPHI.

[pumep 1 (puc. 61).



Puc. 61

B sTOM mpumMepe 1IeHTphI BCIOMOTraTeNIbHBIX chep MOKHO OpaTh B TH000MH TOUKE OCH
MOBEPXHOCTH BpamieHus. [[o03TOMy MOCTpOSHUE TMHUY TIEPECEUCHHUS B TOM CITydac MOKHO
BBIMIOJTHUTH HE TOJIBKO CIIOCOOOM KOHIIEHTPUYECKHX Chep, HO U CIOCOOOM HKCHIEHTPUUECKUX
chep.

B mpumepe npoBeaeHbl 4eTbipe chepbl paguycoB 11, I2, I3, 4 U3 pa3nuuHbiX HeHTpoB O1, Oz, Os,
04, pacTIONOKEHHBIX HA OCH 1 MOBEPXHOCTH BpalieHus. Kaxmas u3 atux chep nmepecexaercs ¢
JaHHBIMU TTOBEPXHOCTSAMU IO OKPYKHOCTSIM, TOUKHU TIEPECEYCHUs KOTOPBIX U OyAyT TOUKaMU
JIMHUU TICPECCUCHUA HOBCpXHOCTeﬁ.

[MIpumep 2 (puc. 62).

JlaHbl yceUeHHBIN KOHYC U YETBEPTh KOJIbIIA, OCH KOTOPHIX MepeceKaroTcs mnoj yriiom 90°.
[TocTpouThb TMHUIO MIEpECeUeHUs 3aJaHHBIX TTOBEPXHOCTEH.

HauBbiciyto n HaMHM31IYI0 TOYKK | U 2 TMHUM NiepecedeHns 3aJaHHbIX TOBEPXHOCTEN HaXO T
HEMOCPEJICTBEHHO B MepeceueHr KpailHuX 00pa3yomux Ha ppoHTambHON mpoekiun. s
HAXO0X/ICHUS TPOMEKYTOUHBIX TOUEK 3 uepe3 LEHTP KPYroBOI0 KOJIblia MPOBOAST (PPOHTATILHO-
MPOCHUPYIONTYIO MI0cKocTh P. OHa mepecedeT KoibIIo 0 OKPYKHOCTH; & — ee (hpOHTaIbHas
MIPOEKITNs, KOTOpasi HAXOAUTCs Ha cdepe, mpoeaeHHoM u3 1eHTpa O1. [Ipoekiuto O1 ienTpa
chepbl HAXOAAT Ha TIEPECEUEHUN OCH KOHYCa U KacaTesbHOM t”O1 K HampaBIIstomen
OKpYXHOCTH Kouiblia B Touke t”. Cdepa ¢ ienToM B Touke O1 nepecekaeT KOHYC M0 OKPY>KHOCTH

d”.



Puc. 62

B nepeceuennu a”’u C’moyqaroT ABE OOITHE TOYKH 3 1 31 TUHUU TIEPECEUCHHUS.
[TpoMexyTOUHBIE TOUKH 4 ¥ 5 ONPEAEIIAIOT aHATOTMYHO.

['opu3oHTanIbHBIE TPOEKLNU TOUYEK 3, 4, 5 IMHUN NIepecedeHHs] ONPEIEISIIOT PU TOMOIIH
bpoHTaIBHON MI0CKOCTH Q. DTa IIOCKOCTh pacceKaeT KOJIbIO MO Mapaiesiy, YTO BUAHO U3
yeprexa. Touku 4 exar Ha KpaliHUX 00pa3yroluX TOPU30HTAIbLHON MPOEKIIUN KOHYca U
CIIy’KaT IPaHULIaMU pa3Jieia MEXAY BUJUMON U HEBUAUMOM YacTsAMU JIMHUU NIEPECEUCHHUS.
HaiineHHble TOUKM COEUHSIOT IJIABHOW KPUBOM MO JIEKaIy.

YacTo 3TOT crocod Ha3bIBAIOT CMTOCOOOMCKONb3AM[eromapa.

6.6.0co0bIe cayuyan nepecedenusi. Teopema MoH:xa

1. IToBepXHOCTH B TOUKaX KacaHUs UMEIOT OOII1e KacaTeabHble IUIOCKOCTH.

Teopema (0 1BOWHOM CONPUKOCHOBEHUHN ).

Ecnu aBe moBEpXHOCTH BTOPOIO MOPSAIKAa UMEIOT JABE TOUKH CONMPUKOCHOBEHUS U 00IIHe
KacaTeJbHbIE INIOCKOCTH B 3TUX TOUYKAX, TO JINHUS UX NIEPECEUEHUS pACIalaeTCsl Ha ABE INIOCKUE
KpUBbIE BTOPOTO MOPSIKA.

Cdepa n >nmunTHUECKUi HUIUHIP NEPECeKaroTCs 10 IBYM OKPYKHOCTAM. OHU UMEIOT /1B
obmue Touku A u B 1 1Be o0uire kacaTenbHble INIOCKOCTH B 3TUX Toukax. [IpocTpancTBeHHas
JIMHUS TIEPECCYCHUS pacranach Ha JIBE IIOCKUE KPUBBIE — OKPYKHOCTH (puc. 63).
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Puc. 63

2. JIBe mepeceKaronifecs IOBEpXHOCTH KaCarTCs TPEThEH MOBEPXHOCTH BTOPOTO TIOPSIKA.
Teopewma (teopema I.Monxka).

Ecnu nBe nmepecekaroniuecs: MOBEPXHOCTU BTOPOTO MOPSIKA MOT'YT OBITH OMKMCAHBI BOKPYT
TPEThEN MOBEPXHOCTU BTOPOIO MOPSAKA UM BIIUCAHBI B HEE, TO OHU MEPECEKAIOTCS 110 JBYM
MJIOCKUM KPUBBIM BTOPOTO MOPSIIKA.

Teopema MoHka — 4aCTHBIN CIIy4ail TEOPEMBI O IBOMHOM CONPUKOCHOBEHHU. Hampumep,
MOBEPXHOCTH KOHYCA M MIJIUHAPA C 001el (pOHTAITBHOMN TNIOCKOCTHIO CHMMETPHH KaCArOTCs
chepsl Mo OKpyKHOCTAM 17°-21 37°-4”, JIuHus nepecevyeHus MOBEPXHOCTEH IIPEICTABIIIET COOOM
JIBa JUIUIICA, TUIOCKOCTH KOTOPBIX MEPIICHIUKYIISIPHBI (PPOHTATHLHOM MIIOCKOCTH MPOCKITUI

(puc. 64).

4L ‘

Puc. 64

Ha puc. 65 JAaHbI IBa KOHYCA, OITMCAHHBIC BOKPYT OAHOI'O U TOI'O 7K€ IIapa. Ocu KOTOPBIX
MEPECEKAIOTCS MO IIPAMBIM YTIJIOM. HOCTpOI/ITB JIMHUTIO ICPECCUCHUS 3a/JTaHHBIX HOBerHOCTef/'I.
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Puc. 65

Hausbiciine 1, 3 u HauHu3mme 2, 4 TOYKK JIMHUU [IEPEX0/1a HAXOAST B IEPECEUEHUH KPAMHUX
o0Opa3yromux Ha PPOHTATBLHOM MPOEKINHK 3a/laHHBIX ToBepxHocTell. Eciu chepa kacaercs
00enx MOBEPXHOCTEN, TO JIMHMSI UX MEPEeCeUeHNUs paclaJacTcs Ha JBe MIOCKUE KPUBBIE (B
HAIlIeM [IpUMepe — Ha J[Ba Pa3IMYHBIX JUiuinca). Ha ppoHTanbHOM NPOEKIINH STH SIUTUIICHI
M300paxkaroTCsl OTPE3KAMU MPSIMBIX, @ HA TOPU30HTAIIBHON — 3JUIMIICAMHU.

Touku 5 u 6 mepecedeHus HTUIICOB HAXOAT Ha OKPY>KHOCTH paauyca /2. Iloctpoenue
IIPOMEKYTOUHBIX TOUYEK SICHO U3 UepTexka.

s onpenenienrs BUIUMOCTY JIMHUNA TIEpeCeUeHHs] Ha TOPU30HTAIBHOM MPOEKIIMH TPOBOIST
CEKYIIYIO TUIOCKOCTh P (uepe3 ock koHyca ¢ BepiuHon S). Touku 7, 8 1 9, 10 ciyxar
rpaHULIaMU pa3jiena MeKIy BUTUMON U HEBUIUMON YacTAMU JTMHHMA MepeceueHusl.

Ha ¢ponTanpHO# npoeKknu HeBUAMMAS YaCTh JIMHUH MIEPECEUCHUS CITUBACTCS C BUIUMOM.
[Tpsimbie 1-4 u 2-3 — Oonbiye ocu uUIcoB. [Ipsmeie 5-6 u 11-12 -- Masnbie OCH AIUIHATICOB.
Ha puc. 66 nanbl 1Ba HuIMHIPa C OAUHAKOBBIMU JAuaMeTpaMu. Ocu MIINHAPOB IEPECEKat0TCs
MOJT IPSIMBIM YTJIOM.

3/1ech B IepeceueHrr IUIUHIPOB MOTYYal0TCs IBa OAMHAKOBBIX dJuturnca 1-2 u 3-4, koTopsie
MPOCIUPYIOTCS Ha TIIOCKOCTh V B BUJIE MPSAMBIX, a Ha TUIOCKOCTh H — B BUI€ OKPYKHOCTEH,

CIIMBAIOILIUXCS C MPOEKUMEW OCHOBaHUS OJJHOTO U3 LIWIIMHIPOB.
it
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Puc. 66

MeToabl NOCTPOCHUS NEepCcneKTuBbL. ['eoMeTpuyeckue onepauum B
NepcrneKTuBe.

4.1. Bb10Op TOYKH 3peHUs U MOJIOKEHUSI KAPTUHHOM MJIOCKOCTH



JI71s1 osty4eHusl XOpOIero MepCreKTUBHOTO U300pakKeHUs: pEKOMEHAYETCs
npu  BBIOOPE TOYKM 3pPEHUS U TOJIOKEHUSI  KaApTUHHOM  IJIOCKOCTHU
PYKOBOJICTBOBATKCS CIEIYIOUIMMU MTpaBUIaMU, BEIpPAOOTAHHBIMU MPAKTUKOM.

1. Ionosxicenue mouku 3peHus JOJDKHO OOECIICUMBATH XOPOIIYIO
0003peBaeMoCTh npeaMeTa. Ero coctaBHbIe 4acTU HE JODKHBI 3arOPaKUBaTh APYT
Ipyra.

Yeon 3penusa ¢ - yron Mexay npoerupyronMMy Jyd4aMu, HallpaBJIE€HHbBIMU
B KpaiiHHe TOYKM IUlaHa mnpeaMmera (puc. 50), MoxkHO Opath B mpezenax ot 18 1o
53°.

Jlnst Toro 4toOBl TpeAMET ObUI SICHO BHUJIEH 0€3 MOBOPOTA TOJIOBBI, YIoJ
3peHus 0JbKeH ObITh He Oosiee 23°. Tak kak pa3Mepsl KapTUHBI BCETJa HEMHOTO
OoJplIe pa3MepoB HU300pakaeMOro Ha HEW NPEIMETa, TO HAUAYUUIUM Y2I0M
3peHus 01 KapmuHsl cuutaercs yroia ¢ = 28°. [lpu 3ToM 3HaUeHUH HANOOIBIIHIA
pasmep (00) xapTuHb! (IIHPHHA WU BBICOTA) 8060e menbute € ynaaeHHoCTH ()
OT TOYKH 3peHus, 1.e. d/00 = 2,

2. KapTuHHYIO IUIOCKOCTH OPUEHTUPYIOT TakK, 4TOOBI TJaBHas Todka P
OKazajach B Mpeesiax CpeHe TPEeTH IUPUHBI KAPTUHBI, & TOPU3OHTAIBHBIN Cle
K1 xapTHHHOW IJIOCKOCTH C OAHOW M3 CTOPOH IJIaHa (Yalle BCEro - C IJIaBHBIM
dacagom) coctasisit yroi ot 25 o 35°.

[lenecoobpa3Ho, KpomMe TOTO, KAPTUHHYIO MJIOCKOCTh COBMECTUTH C OJHUM
U3 pebep mpeameTa, KOTOpOe Ha MEePCIEeKTUBHOM MpoeKimu OyaeT u300paxeHo B
HWCTUHHYIO BEJIMYUHY.

Ha mpaktuke s BeIOOpa TOUYKM 3pEHUS W TIOJIOKEHUS KapTUHHOMN
MJIOCKOCTH TPUMEHSIOT I1a0J0H, W3TOTOBJIEHHBIM W3 JHCTOBOTO KapTOHA TIO
pa3Mepam, yKa3aHHbIM Ha puc. S1.

JIns mepeHoca TOYEK € KOMILIEKCHOTO 4YepTexa Ha KapTHUHY HPUMEHSIOT
MOBOPOTHYIO JIMHEWKY, W3TOTOBJIICHHYIO TaKXe€ M3 JIMCTOBOIO KapToHa IO
pazmepam (puc. 52).

3. BpicOoTy ropu3oHTa OOBIYHO MPUHUMAIOT HA YPOBHE TIJ1a3 YEJIOBEKA,

crosero Ha 3emie, T.e. h = 1,5 - 1,7 m. IIpu n300pakeHHUU 3aCTPOHRKH OOJIBIIOTO



paiioHa BBICOTY ropu3oHTa OepyT paBHOW 100 M u Gonee. Takyro mepcHeKTUBY
Ha3bIBAIOT MEPCIIEKTUBOM "¢ MTUYBErO moJiera’.

Wtak, Ha TmepBOM JTame TMOCTPOCHHS TIEPCIEKTUBBI 10 3aJaHHBIM
IPSIMOYTOJIBHBIM MPOEKIUSAM 3aHUS WK IpeaMeTa He0OX0IUMO:

- BEIOpATH TIOJIOKEHUE TOYKHU 3PCHUSI OTHOCUTEIBHO TIPEMETA,

- YCTAaHOBUTH HarmpaBeHUE IIIaBHOTO Jy4a;

- OIIPCACIINTD ITOJIOKCHUC KapTHHHOfI IITOCKOCTH.
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4.2 MeTox apXMTEeKTOPOB

B mpaxTtuke paboThl apXWUTEKTYpHBIX MACTEPCKHUX IIMPOKO MPUMEHSETCS
METOJI TOCTPOEHUS NEPCHEKTUBHBIX H300paXEHUN C MCIOJb30BAaHUEM TOYEK
CX0J1a MapalyIeNIbHbIX MPSAMBbIX.

ITocTpoeHne nepcrneKTUBbI JaHHBIM METOJ0OM OCHOBAHO Ha HUCIIOJIb30BaHUU
OpPTOTOHAIBHBIX MPOEKUUA NPEIMETa U MOXET OCYIIECTBIATHCS Ha OTIAEIBHOM
mucte. CyIIHOCTP METOJa CBOAMTCS K IOCTPOCHHUIO IMEPCIEKTUBBI OCHOBAHUS
(mnaHa) mpeaMeTa M K MOCIEAYIOLEMY OIPEAETICHUIO MOJIOKEHUS OTAEIbHBIX
TOYEK U300pa’KE€HUS 110 BBICOTE.

IHPUMEP. ITocTpouTh NEPCIEKTUBY T€OMETPUUECKOrO TEJIA, 3aJaHHOTO B
OpPTOTOHAJIBHBIX MTPOEKLIMIX HA pUcC. S3.

[TocTpoeHre mpoBOUM B CIEAYIOLIEM MOPSIIKE.

1. PyKkoBOACTBYSCH BBIIIECHU3JIOKEHHBIMU MPaBUIAMU HA3HAYEHHsS] TOUKH
3peHHs W KapTuHbI, yepe3 pebpo Di=E; mmana tema mposoaum ciex Ki(0:0;)
KApTUHHOM TUIOCKOCTH, HAMEYaeM OCHOBAHMS TOUYKU 3pEHHUs Sq (TOUKY 3pEHHUs ) U
rimaBHOW Touku Pi. [IpoBOAMM JIMHMIO TOPH30OHTAa HA PACCTOSIHMHM N OT JWHUM
OCHOBAaHWsI KapTUHBI (Ha GPOHTATLHOMN MPOEKIIHH).

2. Ha ropusoHTanbHOW mpoekuuu (cM. puc. 53) OpoBOAUM MpSMBbIE,
COCUHSIONINE OCHOBAHHWE TOYKU 3pEHMSI Si CO BCEMU BUIUMBIMU BEpILIMHAMU

OCHOBAHMA IIPCAMCTA.



Touku mepeceuenns 1, 2, 3, 4, 5 u 6 3TUX NPSAMBIX C OCHOBAHUEM KapTUHBI
MEePEHOCUM B mepcnekTuBy (puc. 54) W TPOBOAUM Uepe3 HUX TOHKHUE
BEepTUKaJIbHbIE TUHUU. [lepeHocuM B mepcrnekTuBy Takxke Touku D1 1E;m Aq'.

3. IlpoBommM Ha TOPWU3OHTAILHOW mpoekmuu mpsMmble Si1F; u SiFq'
(mpoexiuu ydert SF u SF'), mapannenbHble cTOpoHaM OCHOBaHHUS IpeaAMETa, 0
nepeceueHusi ¢ ocHoBaHueMm kapTuHbl K; B Toukax F; m Fi' (ropusoHTasIbHBIC
MPOEKIMM TOYEK CXOJ1a); ompenesieM (cM. puc. 54) Ha JUHUU TOPU30HTA TOUKHU
cxona F u F' ropuzoHTansHBIX pedep JaHHOTO Tea.
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4. CrpouM TEpCIEKTUBY OCHOBAaHHUS Tela, IOJIb3YSACh CIOCOOOM,
PAaCCMOTPEHHBIM B IPUM. | MpeapIaymen TEMBI.

[Ipexne Bcero, crpoum nepcrektuBy ctopod EN, EM u BL, coenunsis Touky
Di=E;1 (cm. puc. 54) ¢ Toukamu F u F', a Touky A' - ¢ Toukoii F', u onpenensem
nonoxkenre BepmmH N, M, B u L (B mepcrnexktuBe oHM He 0003HAYECHBI) MpHU
MTOMOIIIY BEPTUKAIBHBIX MPSMBIX, TPOXOISIINAX Yepe3 Touku 1, 3, 5 u 6.

[Tocne sToro, umes nepcnektuBy BepiuH E, N, M u B, ctpoum nepcrnexkTuBy
OCTaJbHBIX CTOPOH M BEPIIMH OCHOBAHUSI.

5. Ctpoum nepcrnektuBy pebpa DE wmm (DD;), otknaneiBas ot Touku Di
BBEPX BJI0JIb BEPTUKAILHON MIPSIMOM HATYpaJIbHYIO JUTMHY 3TOTO pedpa.

6. Ctpoum mepcniekTuBy peOpa AB, oTkianpiBas ero HaTypadbHYIO JJIMHY B
BuJIe oTpe3ka Aj'A’, pacmosoKeHHOTO B KAPTUHHOM TIJIOCKOCTH.

Otpe3ok A;'A' MOXXKHO paccmaTpuBaTh WIM Kak Ipoekiuio pedbpa AB Ha
wiockoctd K, WIM Kak JHHUIO TIEPECeUeHUss C IUIOCKOCTBIO KapTHHBI

MIPOJOJKEHHOM IPaHU MPEaAMETA.
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/. JlanbHeilllne TOCTPOEHUS BBINOJHEHbI Ha pHUC.55 W 3aKIOYalOTCS B
IPOBEJCHUH TOPU30HTAIIBHBIX pedep MpeaMera, UAyIuX B Touku cxona F u F',
IIpumeuanue. [lepcnextrBa Tena Ha puc. 54 u 55 nocrpoena B macirade 2:1

110 OTHOIIIEHHIO K pa3MepaM OPTOrOHAIBHOTO YepTexka (cM. puc. 53).

I'eomeTpuyeckue onepanuu B nepcrneKTuBe
JleranbHas npopaboTKa 3J€MEHTOB 3aHUSI BO3MOKHA TOJIBKO MPH J0CTaTOYHO KPYITHOM
n300pakeHnn. M3-3a HACBHIICHHOCTH YepTEeXa JUHHUSAMH TIOCTPOCHUS OCHOBHBIX OOBEMOB
3/1aHUSI HA BTOPOM 3Talle PEeKOMEH]IyeTCsl IOCTPOECHHYIO paHee NEPCHEKTHBY MPONOPLIUOHATIBHO
YBEJIMYUTH B N pa3 B 3aBUCHMOCTH OT opmaTa yepTexa U MPOJOJIKUTh paboTy IO JeTalbHON

npopabotke (puc.157).
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