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BbinoAreHue rpadmyeckyx paGoT No AUCLMNAVHE
«HavepTaTeAbHAst reoMeTpus»

Mpeancaosme

Uensro npenogapanus AUCLWITHEEI «HaueprarenbHas reoMeTpUs
ABIISIETCS pa3BUTHE y CTYHEHTA 3HAHUH, YMEHWH M HABBIKOB, HEOOXOMMMEIX
JIjL 9YTEHUA U [IOCTPOEHUS YepTeka, POPMUPOBAHI IPOCTPAHCTBEHHOTO
MPEACTAaBICHNAA H Pa3BUTHA IPOCTPAHCTBEHHOrO BOOOPAXKEHUS,

I'padmueckue 3amanus SABIAIOTCA 00A3aTENLHON COCTABIIAIOMIELN
Kypca «HadepraTenphas TeOMETPHS» IS CTYOEHTOB TEXHHYECKHX
CHELMANBHOCTEN W HallpaBleHUN NOATOTOBKH. PaspaboranHoe yuebHOE
noco0Oue T03BOJISET ONTHMAIEHO OPIaHH30BATh CAMOCTOATENLHYIO paboTy
CTYICHTOB, TaK KaK COJEPKHT OAa30BBIE CBEICHHA IO OQOPMIIEHHIO
HEPTEXKEN M TEKCTOBBIX JOKYMEHTOB B COOTBETCTBUH ¢ EAnnoii crcTeMol
KOHCTpyKTOpcKoH fokyMerTarmu (ECK /L), pexkoMeHaanum o B0 HEH O
rpadudeckux paboT ¢ MOJTAIHLEIM ONMCAHWEM IOCIEHOBATENEHOCTH HX
BBIIONHEHUA U HEOOXONUMBIMHU TEOPETUYECKAMH CBECHUAMH, 0OpasIbl
TOTOBBIX paboT.

B pesynwsraTe M3yueHHS NaHHOTO y4eOHOrO MOCOOHs CTYIEHTEHI

OyayT:

3namo

— mpaBuna odopmiieHUs rpaduueckux paboT (IIOPOB) 110
HAYepTaTeIbHON TeOMETPHUH;

— TpaBuia oQOPMIIEHUS KypPCOBOI paboThl 110 HAYepTaTEIbHON
TeOMETPHH;

— TUIbL IUHUHA 1 9epTexHEINH mpudT B cootBeTcTBrn ¢ ECK /I,

— dopmaTsl 1 0OCHOBHBIE HaamHcH cornacuo ECKJ;

— TIPUHIAIIE] paboTel B cucteMax 3D-MonermipoBadus (Ha ipuMepe
KOMIIAC-3D).

ymems

— OIIPCACHAT: BUAUMOCTE TECOMCTPHYCCKHX 00BeKTOB Ha
KOMIJICKCHOM Y€PTECHKE,

— pemaTthk OCHOBHBIE TIO3MUMOHHBIC W MCTPHYECKHE 3aJa4u
HaqepTaTenLHoﬁ reoMeTpuu,




BbiNOAHEHME rpadryecknx padoT Mo AUCUUNAUHE

Mpeancaosue «HaYepTaTeAbHOSt reoMEeTRVS»
CTPOMTH aKCOHOMETPHUECKHe H300pakeHUs —OCHOBHBIX O603HAYESHMS
TEOMETPUUECKHX TEIT;
CTPOUTD Pa3BEPTKU HECTOXKHBIX OBEPXHOCTEH; ® — reomerpuueckas pUTypa;
pcrionb3osars nECTpyMenTs CAIIP (Ha mpumepe KOMITAC-3D) A,B,C,D,E,F,G,H,1,J,K,L,M,N,O0,P,Q,R,S,T,U,V, W, X, Y,
U151 TIOBEPXHOCTHOIO MOZCITUPOBAHMS, Z — TOYKY B POCTPAHCTRE (MIPONMCHBIE OYKBHI JIATHHCKOTO aihaBUTa);
[POBOAUTE BEPUPUKALMIO TE€OMETPHICCKUX TOCTPOCHHH a,byc,d,e, 8 hy iy j kI, m,n,0,p, q, 1,85, 1, 1y vy W, Xy Y, 7 —
B cicteMax 3D-moxenuposanus (Ha npumepe KOMIT AC-3D). MpsSIMBIE U KPUBLIC IMHHAY B TIPOCTPAHCTBE (CTPOMHBIE OYKBBI JIATHHCKOTO

andasnTa);

A a {Ansda), B B (beta), I v (Tamma), A 8 ([lensra), E € (Oncunon),
Z ¢ (J1zeta), H 1 (Ota), © 0 (Tera), 11 (Hota), K k (Kanma), A & (JIam61a),
M p (Mio), N v (Hiw), E & (Kcu), O o (Omuxpon), I & (I1n), P p (Po),
Y 6 ¢ (Curma), T 7 (Tay), Y v (Uucunon), ® ¢ (On), X ¢ (Xuw), ¥ y (Ilcn),
Q © (OMera) — MJIOCKOCTH ¥ yII6I (OYKBBI IPEIECKOTO alaBuTa);

(AB) — upsimMasi HeOr pAaHIMYCHHOM JITHHEL, TIPOXOAIIAs Yepe3 TOUKH
An B,

[AB) — 1y ¢ HauaoM B TOUKe A, IIPOXosAIuil yepe3 TOUKY B;

[AB] — oTpe3ok npsAMOH, OrpaHWHEHHEIN ToukaMu A 1 B;

|AB| — paccTosiHHE OT TOUKUA A 10 TOUKH B.

3HaKkH, BbIpAKAIONINE OTHOILIEHHS MeXIY reoMeTpu4yecKHMU
o0pazamu:

= — PaBCHCTBO, COBITATICHUC;

— — oTo0paxenue;

= — CNeA0BATENIBHO;

& — ecnu (B TOM TOJBKO CITydae), JKBHBAJICHTHOCTE,

N — mepeceuenne, Hanpumep: A = cNd,

€ — IpPUHAJJIEKHOCTE: A€a;

C — BKJIIOUEHHE: ACa;

U — obwepunenue: ABC = [AB|U[BC|U[CA];

|| — mapannensHOCTE;

1 — neprneHauKyIApHOCTE.




1. O6wme TPeBOBAHNS K OPOPMASHMIO rpaduueckux patoT (Mopos)
Mo HOYEPTATEABHOW reoMeTpum

1, O6Wwme TPeBOoBAHNS K OPOPMASHUIO rpadprHecKmx
paboT (3MnopPoB) No HOYEPTATEALHOW TeOMEeTPUN

1.1. NepeyeHb PEKOMEHAOBOHHDBIX K MCMOAB3OBAHWIO
CTOHAQPTOB EAVHONM CUCTEMbI KOHCTRYKTOPCKOU
Aokymentaumn (ECKA)

B mporecce opopMIIeHns TpadriecKux paboT 1o HavePTATENLHOM
reoMeTpPHH HeOGXOMMO PYKOBOJICTBOBATHCA CIIEY FOLUMMH CTaHapTaMi
ECKJIL:

FOCT 2.301-68 ECKJI ®opmartsi [1],

T'OCT 2.104-2023 ECKJ] OcHoBHbie Hagnucu [2],

TOCT 2.302-68 ECKJ] MacmTa6si 3],

FOCT 2.303-68 ECKJ Jlunnu [4],

TOCT 2.304-81 ECKJI LIpndte ueprexHbie [3],

TOCT 2.105-2019 ECKJ OO6mue TtpeboBaHus K TEKCTOBBIM
JoKyMeHTaM [6].

B 6oiee JOCTYIHOM il HOHMMAaHUs BUJIE BBILIETICPCIUCICHHBIC
CTAHAAPTHl M3IIOKEHB B YYeOHBIX M METOIMHMCCKUX ocoOuAX,

IIPUBE/IEHHEIX Ha caiite kadenpst: mai904.ru B pasnene «JlmrepaTypa» —
«nxenepHas rpapuxa» — «Pabora 1» [7].

1.2. COASPKAHME PACYETHO-TPAGUHECKON paboThl

PacuetHO-rpaduueckas paboTa COCTOMT U3 SMIOPOB (OXHOTO Wi
HECKOIPKHX, B 3aBUCHMOCTH OT pabouedl IpOrpaMMbl JMCLMILTMHBI).
Drropbl 0opMIIIOTCs Ha popMaTax A3 B KIETKY UK 6€3 KIETKH. B cniyuae,
€CITH SIIOPOB HECKOIBKO, 0QOPMIISETCS THTYILHBIH IUCT (PUC. 1.1, BMecTO
«Kypcosass paboTa» yKasblBaeTcCs «PacueTHO-TpaduUecKas paGOTa»z.
[1a610H m1g ohopMIIEHHS TUTYIHHOTO JIHCTA K pacyeTHO-TpaduIeCcKOn
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paboTe MOXHO ckayaTh Ha caliTe Kadeapol «/mxeHepHas rpadukar
mai904.ru B pasnene «3ananus» — «HadgepratensHas reoMeTprs».

1.3. Coaepkanme KypCoBO paBoTh

Kypcosas paboTa cOCTONT U3 MOACHUTEIBHOM 3aITUCKH, COIEpIKAIeit
TEKCTOBBIM MaTepuan, W NPHIOKEHHs K HOSCHUTEIBHON 3alucKe,
cofeprkalero sMwopsl. logcHuTenbHAS 3aITUCKa BKIIIOYAET:

— THWTYJBHBIH JTHACT;,

— cojepxaHue;

— TEOpPETUUYECKHUE CBEIACHHUS,

— TOPSAJOK BEINOMHEHHS artopa Ne 1;

— TMOPAZOK BBITIONHEHM 3mtopa Ne 2;

— MOPAJOK BBIIOIHEHUS 3mmopa No 3;

— 3aKJIOYCHUE;

— GuOIOrpagIecKmii CIIMCOK (CITMCOK JITEPATY Phl, HCTIONB30BAHHOMN

IIPH BHITIONTHEHUH KYPCOBOH paboTEI);

— TPUIOKEHUS.

OdopmiieHue TUTYIBHOTO JHCTa AJA HOACHUTENBHON 3aIlCKH
K KypcoBoHM paboTe AOKHO cooTBeTcTBOBarh puc. 1.1. Illabmon mis
0QOpMIIEHHS TUTYIIBHOTO JTUCTA U HOSCHUTEIBLHON 3aIIUCKH K KYPCOBOI
paboTe MOXKHO CKayaTh Ha caiite Kadenpsl «UmkenepHas rpadukay»
mai904.ru pazpene «3aganus» — «HauepratensHas reoMeTpusiy.

TeopeTuueckne cBeOeHMs JOJKHBI CONEPKATH MEPEYEHb METOJOB,
TEOPEM, CIEACTBUI M NPA3HAKOB, KOTOPHIE HCIIONE30BAHDI TTPH BEIIIOTHEHHA
SMIOPOB, a MMEHHO: (GOPMYIMPOBKY TEOPEMBbI (METONA, CAEACTBUS U3
TEOpeMBbI WM MPU3HAKa), a TAKXKE OIMCAHHUE TOTO, KaK JAHHAs TeOpeMa
(MeToz, CreICTBIE 13 TCOPEMBI, IPA3HAK) ObLIa IIPUMEHEHA [IPH TIOCTPOSHHH
amropoB. [pumep ormcanus:

1. Teopema o npoeyupoeanuu npsmozo yena: «Ecau 00na uz cmopon
npAMO20 yena napanienbha nAOCKOCMU NPOeKyut, a emopas CropoHa
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1. OBLLMe TPEBOBAHNS K OGOPMASHUIO TRAPUHSCKMIX pPaGOoT (aMPCB)
MO HAYEPTATEALHOW rEOMETPUN

He nepneHOUKyISpHA etl, MO NPAMOU Y20 NPOEYUpyemcst Ha omy Na0CKOCTb
6e3 uckasicenusy. Teopema 0 HPOEYUPOBAHUU NPAMO20 Y2id NPUMEHAEMCI
6 oniope Ne 1 0ns nocmpoenus hepnenOuKyIApa us 6epuiuiel nupamuobl
x naockocmu ocroéanus. Ilpamoti yeon (obosnauenue yena us sniopa)
npoeyupyemcs 6e3 UCKANCEHUs HA 20PUSOHMATbHYIO NIOCKOCTNG npoexumf
II, nomomy umo cmopona (06o3nauenue) napannenvna I, Ilpamou
yeon (obosnauenue yana u3 Sniopa) Rpoeyupyemcs 6e3 UCKANCeHUSA
Ha ponmanshyio nrockocme npoexyuti II, nomomy umo cmopona

(ob603nauenue) napannensia Il

Mockobekull aBuntuonHsit URCMUMYM
(nauuoHaabHe uccnedobomensckul ywubepcumem)
Kapedpa 904 UnxenepHas zpaduka

Kypcobas padoma
no Hayepmame/IbHoU 2e0Mempuy
Ha meMiy:

Bapuarm N° 15

Cmydesm 2p. M10-10268-25 _ / Hbarod 1.0. /
g g pEr o 12
fipenadabamens / ﬂe”lg,,?ﬂe,{ AH /

]

Mockba, 2025 20d

Guam - A

Puc. 1.1. Ilpumep 3anonnenus mumynbho20 TUCMa K NOACHUMENbHOU 3anucKe

OnsL Kypcogoli pabombl
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2. Memoo npamoyzonsHo20 mpeyzoneHuka Ons OnpedeneHis
HamypanvHou senutunvl ompeska. Cymes mMemooa 3aKmouaemcs 6 mom,
UMO NPU HAXONHCOEHUU HAMYPATLHOU 8ETUHUHBL OMPE3KA NEPREHOUKVISPHO
K OOHOTL U3 NPOEKYULl OMPE3Ka OMKIAObIEAEMCA PASHOCb KOOPOUHAM
KOHYO8 ompe3Ka, 63amasi ¢ 0pyzol naockocmu npoexyuil. Taxum o6pasom,
NONYYUAEMCS NPAMOY20NbHBLL MPEVEONLHUK, 8 KOMOPOM 00UH Kamem —
9MO NPOEKYUSL OMPEIKA, 6HOPOT KAMEN — PAZHOCHIL KOOPOUHAM KOHYOE
ompeska, 63amas ¢ Opy20il NIOCKOCMY NPOEKYUll, a 2UNOMENY3A — MO
HamypanoHas 6eNULUHA OMPEIKA,

Onyicanne MOXKHO CONPOBOIUTD HOSCHSIOMIUMYU MILTIOCTPAIIMAMM.
B aroM ciryvae o KaXk 10 MILTIOCTpaueil JOKHA ObITh MOAPUCY HOUHAS
Hoanucek (Hanpumep, «Puc. 1. Haxooicdenue namypanvnoii senuqumui
OMpPE3KA MEMOOOM NPAMOY20TbHO20 MPEY2ONbHUKAY), BCE UILTIOCTPAIAH
JOJDKHBI OBITH IIPOHYMEPOBAHEL, U Ha HUX JOJIKHEI OBITE CCBUIKH B TEKCTE
B KPYTHBIX CKOOKAX,

bubanorpaduueckuii  crmcok  OoOpMIAeTCS B COOTBETCTBHH
cT'OCT P 7.0.5-2008 CHUBUJ. Bubnworpaduueckas ccwuika. OOmue
TpeOOBanMA U npaBuia coctasneHus [8]. Ilpu stom B ciyyae uuTupoBanus
HEO0OXO0IMMO YKa3bIBATh KOHKPETHHIE CTPAHHULIBL, OTKY/(a GbUI B3ST MATEpPHAL.

IprmMep CCBIIKM Ha y4eOHUK B CIIHCKE JTUTEPATY PhI:

Hapmosa JLI', Axynun B.H. Havepmamenshas ceomempus. yueb.
014 8y308. — M.: [Ipocha, 2003 — 208 c.: un. — C. 198.

ITpumep ccbUTKM Ha YUeOHO-METOIHIECKOE HOCOOHeE:

Huocenepnasn epagura. Kypc navepmamensnoii eeomempuu. yyeb.-
memod. nocobue / T.B. Bearasuna, 5. JI. 3onomonocos. — Kazanw: H30-60
Kasanck. zoc. apxumerxm.-cmpoum. yn-ma, 2014. — 98 c. — C. 12—13.

ITpumep cCHITKHE HA rOCYNAPCTBEHHBIN CTAHAAPT:

I'OCT 2.304-81. ECKJ/ Ulpugpmur uepmescnvie. M.:
Cmanodapmunghopm, 2007. 21 c.

[IprMep CCBIIKY HA HHTEPHET-PECypC B CIIMCKE MCIIONb30BAHHBIX
HCTOYHUKOB!

URL: http://www.nlr.ru/lawcenter/izd/index. html (dama obpawenus:
24.12.2021).
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2. NMO3ULMOHHBIE 1 MeTpUYEeCKME 3AAQHN.
MopsiACK BLINOAHEHHS aropa N2 1

2. Mo3MUNOHHBbIE N METPUYECKME 30ATHN.
MopsSIAOK BbIMOAHEHWMS anopa N2 1

2.1. CopepraHve anopa N 1

Dmop Nel mocpsuieH Teme «lIO3MIMOHHBIC M MCTPUHYECKHE
zagaum». B oToif rpadmueckoit pabore HEOOXOANMO IIOCTPOMTH
JBYXKapTHHHBIA KOMILICKCHBIA HepTexX TPEyroNbHOH MUPaMUIBI IO
3aMaHHBIM KOOpAMHATAM ee¢ BepliuH. VICronb3ys KOHKYpHPYHOIIKE
TOYKH, OMPENETMTh BHAUMOCTh pebep nmupamuzbl. IoCTpOUTH BHICOTY
IEpaMUIBI M OTPE/EIATh €6 HATYPATbHYI0 BeIHIHHY. ONPENennTh yroma
HakJIoHa peGpa NHPaMuUIbl K €€ OCHOBAHUIO.

3ajande I8 BHIIONHEHHWs o3mopa Nel MOXHO cCkadaTh Ha
caiite xadenper: mai904.ru (pasgen «3amanms» — «Haueprarenbhasn
reomeTtpusy — «Pabouas TeTpanp 6iok 11» [9; c. 83]).

Jns BBIMOAHEHUS diropa Ne 1 HEOOXOAMMO H3Y9HUTE ClIENYIOMHe
pa3ieinsl QUCIMIUIHHBL

1. OG6pasoBaHWe KOMIUIEKCHOIO dYepTeka, HOCTPOCHHE JBYX

1 TpeX OPTOrOHAIBHEIX MPOCKIHH.
To3uIoHHbIE 3a4a4H.

3. OHpelIeHCHI/IC BUJUMOCTH Ha  KOMIUIEKCHOM YEPTEKE.

Konkypurpyiomnue TOUKH.

4. CpoiicTBa OPTOTOHAIBHOrO NPOSUMPOBAHKA IPAMOTO yIJa.

5. VYcioBue TNepneBIUKYTAPHOCTH NPAMOM M TJIOCKOCTH Ha
KOMILIEKCHOM YEPTEXKE.

6. OmnpenescHAEe HATYpPalbHOM BEIMYHMHBI OTpe3Ka criocoboM
HPAMOYTOJBHOTO TPEYTOJBHUKA.
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2.2. Teopetmyeckme CBepASHMS

B rpagmueckoii pabote Ne 1 tema «ITo3ULMOHHEIE B METPHUECKHE
3aJa4U» PACKPEIBAECTCA Ha MPHMEPE TPEYTOJIBHOM HUPaMUIEL.

ITocmpoenue npoexyuit nupamudsl u onpedenenue euduMocmu
pebep
Ha nepsoM srane onpeaenseTcs B3aHMHOE PaciionokeHne pedep

U FpaHel MHpaMUIbI ¢ HOMOIIBIO KOHKY PUPYFOINUX TOYEK (TI03ULIMOHHAS
3ajaqa).

Koukypupyowumu Ha3pIBaroOTCS TOYKY, NPHHAUIEKAIINE OTHOM
MPOEUUPYIOMIEH HPSIMOI.

Ipu BBIOOPE KOHKYPUPYIOMHX TOYEK BO3MOXKHO 2 CUTYaIHH:
1) peGpa, 11g KOTOPBIX ONpPeNetseTCss BUAUMOCTb, IEPEeCceKaroTcs
xoTs OBl Ha OJHOI U3 Ipoekiwmii (puc. 2.1, a);

2) pebpa, AJIst KOTOPBIX ONPENEIAeTCS BUAUMOCTD, HE Ha OTHON U3
MPOEKINI He MepeceKarnTes (cM. puc. 2.1, 6).

Puc. 2.1. Bapuanmst pacnonoowcenus eepuiun nupamudo




2. MO3NUMOHHBIE 1 MeTPMHECKHE 3TAQHN.
MOPSAOK BBINOAHEHWS SMOPA Ne 4

B mepBoM cilydyae KOHKYPHPYIOMHE TOUKH OTMEYAlOT B MECTE
BHAMMOrO TEPEecedeH s IIPOeKIIH pebep Ha ONHOM M3 IUIOCKOCTEH
npoeximii. Ha puc. 2.2 oTMeUCHE KOHKYpUPYIOIHE TOYKH B MeCTax
TlepeceyeHrs POEKLMH pebep 4,C,, B,S, (KOHKYpUpYIOIIHE TOTKH 1u2)
udsS, BC, (KOHKY pHpYfoLIYe TOYKU 3 u 4). Ilocne sTOTO ?npezxensnoT
MECTONONIOKEHHE IPOEKIHi1 KOHKY PUPYIOUIMX TOUCK Ha BTOPOH MIIOCKOCTH
poeKimii. 3aTemM CpaBHIBAIOT KOOPANHATEL KOHKYpHUpy oLiux Togek. Ipy
>TOM BCEI/Ia NEHCTBYeT Cllelyollee TIPaBHIIO; Y KOHKYPUPYIOIHAX TOUEK
W3 Tpex KOOpAUHAT (X, Y, Z) ABE KOOPIANHATH PABHEL, a TpeThs OTIMYACTCA.
CpapHeHMe TIPOBOAUTCA HMEHHO JULE oTpuarometica kKoop/usaTel. Ha
yepTexxe BHAMMON OyleT Ta TO4Ka, y KOTOpOi KoopauHata OONBIIE.
IIpoeKis HEBHAMMOIL TOUKY 3aKITIOIACTCA B cko6ku. Tpoexnna pedpa,
KOTOPO# NPHHAINIEKAT BHIMMAST HPOCKUMA KOHKYPHPYHOIIEH TOYKH,
CuMTacTCAd BHAMMOHM M IOKA3bIBACTCA HA YEPTEKE JIUHUCH BUIKMMOLO
KOHTYpa — OCHOBHOM CHJIOIIHOM. TIpoekuus pebpa, KOTOPOe OKa3aloCh
HeBHAMMBIM, IOKa3bIBACTCA Ha YEPTEXKE € IIOMOMIBIO IITPUXOBOM JIMHUM.

N

EAPAY, %

Puc. 2.2. Onpedenenue sUuOUMOCHU pebep nupamudsl. Boloop KORKYpUpyowux
movuex (sapuanm 1)
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@ OnHO ¥ TO ke peOpo MUPaMUIbl MOKET OBITh BUIMMBIM Ha OIIHON

HPOEKIIMH W HeBUAMMBIM Ha JIPYTOH, MOTOMY YTO Ha PasHBIX
NpOEKUHAX MBI CMOTPHM Ha INUPaMHAYy C Pa3HBIX CTOPOH.
IModoTOMY BHIMMOCTH OIPEASIACTC JUIA KaKAOH MPOSKIHH
B OTAEILHOCTH.

B BTOpOoM ciydae oOlpelensercs BHIUMOCTb BEPLIMHBI
MIPAMHIBL OTHOCHTEIBHO I'paHU. ECNy BepHInHa OKaXeTCs BHIUMOH,
To W pebpa, KOTOPBIE CXOIATCA B 3TOH BepmmHe, OyAyT BUAUMBIMU.
Eciu ke BepIIHA HeBUINMasA, TO U pebpa OyayT He BUAHBL, 3aKPBITHI
rpanbio. CyImecTByeT /1Ba criocofa onpeaeseHus BUIUMOCTY BEPUIMHbL
OTHOCUTENTFHO TPaHM.

ITepsriit coco6 — CPaBHUTH KOOPIUHATHI TPEX TOYEK, 3aTAOITHX
[JIOCKOCTh TPaHM, M KOOpOUHATH BepIwHBL Hampumep, wa pume. 2.3
BUIHO, UTO TOUKH A, B, S uMeroT GONBLIYIO KOOPANHATY Y (T. €. TIyOuHy),
uem Toyka C. DTO O3HAYAET, UTO OHM HAXOAATCA Onmke K HaOlromaremto,
T. e. I'paHb SAB, Korga Hamiofarelb CMOTPUT Ha MUPaMUAy CIEpeau
(bpoHTasBHAS POEKIMs) OyaeT BuauMasd, a Touka C OyleT HaXOqUThCA

- 3a rpanbio SAB. TakuM 06pa3oM, TyTeM CPaBHEHUS KOOPIWHAT BEPIUMH

NMPaMU/IBl OTPENETAeTCS BHIMMOCTE HAa (QPOHTAIBHOM IIOCKOCTH
TIPOEKIN

Bropoii ¢rocod — O0TMETHTh KOHKY pHpyoinye Touky. Onpenennm
C TOMOLIBIO KOHKYPUPYIOIIWX TOUEK BHAMMOCTb pebep MNHpaMHbI
Ha TOPH30HTAIBHON IUIOCKOCTH NpOeKnwii B 3ajaye Ha puc. 2.1, 6.
JInst 3TOro JOCTATOYHO Oy/IET ONPEACNHTh BHIMMOCTH BEPIIMHBI S
€CIIM TPOeKHus Bepiuusl S (S) HEBUAUMAS, -TO U BCS IIPOCKIINH
pebep, xotopsie ee comepxar (4,S, SB, §,C), OynyT HCBHAMMBIMH
¥ HaoGopoT. BribepeM KoHKypupytompe Touku (cM. puc. 2.3). Onmna
KOHKYPHPYIOIIAs TOYKA — 3TO BEPLIMHA ITMPaMUILL S, AJIT KOTOPOH MBI
OTIpeieNiseM BHIMMOCTE. BTopas — 3T0 TOUKa, IIpHHaJAJIeKAIas rpanu

— 15




2. Mo3avLMOHHBIE U METPUYECKME 3AATHM.
MopPSIAOK BbINMOAHEHMS ATHOPG N2 1

ABC, 0603HauMM 3Ty TouKy [. TJocTpoMM BTOPYIO MPOEKIMIO TOYKW /,
npHHAUIEKAIEH TPaHN ABC. JInst 5TOro NpoBeAeM B IJIOCKOCTH I'PaHH
npaMyIo (4-2), koTopoil OyaeT NpuHaIIeKaTh JaHHad touka. {TocTpoum
IOPM3OHTANbHYI0 K (POHTAIBHYIO IPOCKIHMH npsivoit. CripoeuupyeM
Ha (PPOHTANBHYO NPOEKIHMIO npamon A,2, Touxky I. Temeps CpaBHUM
KOOPJMHATBI KOHKYPHPYIOIIAX TOUEK / 1 S. OTnmyarouasca KoopAauHaTa
y 3TUX TOYEK — KOOPAHHATA 110 OCH Z (BBICOTa). BricoTa TOUKH S GOMbLIE,
geM BBICOTA TOYKM [, CIIIOBATENbHO, NPOSKIMSI TOUKH S, Bunumasd,

a IIPOCKIMA TOUKH 11 — HEBUIMA.

/S 7:/ 77/ : 37

Puc. 2.3. Onpedenenue guoumocmu pebep RUPAMUOBL.

Bui6op KOHKYPUPYIOUJUX MOYEK (6apuanm 2)

Ilocmpoernue 6blCOMbL nupamuovl
IMocTpoeHHUe BBICOTHI MUPaMUIbL BKIKOYACT B ce0s IBE TI0A3a1a4u:

1) MCTPHAYECKAA 3a/1a4a: IOCTPOCHUEC MEPICHINUKYILIPA K TIJIOCKOCTH,
2) nepsasi OCHOBHad HO3UIIMOHHAs 3a/iava. HAXOXJACHUEC TOYKHU
IepeceueHn s ISPpHEHINKYTIIPaA ¢ ILUIOCKOCTBK) OCHOBaHN:

nupaMuzibl.
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1. HOCTpoeHI/IG HEPIICHANKYIIAPA K INTOCKOCTH OCHOBAHO Ha meopeme
o nepneudukyﬂﬂpuocmu npﬂmoﬁ U RIOCKocmu HA KOMRAIIEKCHOM
yepmedice.

o Teopema o0 nepneHOUKYAAPHOCMU RPAMON H RIAOCKOCHU
HA KOMHIEKCHOM uepmedice. CCIU TpsMas TMCPHCHIUKYJISIpHA

TUTOCKOCTH, TO  TOPU3OHTAJbHAs  IPOCKUMSI  IPAMOH
TePIEHANKYIPHA FOPU3OHTAIBHON IIPOEKIMH TOpU3oHTaNH (/1)
a (hpoHTaIBHAs TPOCKIH TPAMOH — (QPOHTANBHOU MPOEKIIAN
(ponTanm (f,) 3TOH IIOCKOCTH.

[ocTpoeHns HaUWHAIOT ¢ MPOBENSHMS TOPH3OHTAIHN U (PPOHTAIH
B TUTOCKOCTH OCHOBAHMS IIHPAMHUEL.

@pOoHTANL ¥ TOPU3OHTATS IPOBOMATCS HMEHHO B TOM ITOCKOCTH,
IUISL KOTOPOil CTPOUTCS NEPIICHAUKYILAP, T. €. B IIOCKOoCcTH (ABC).

Topu30oHTaNb HAaYMHAKOT CTPOHTH C ©¢ (POHTANBHON HPOSKINH
(puc. 2.4, a), T.e. Ha mumockoctu I, T.K. (QpOHTaNbHAsA TPOEKIIU
TOPU3OHTANM IapajuiesibHa OcH X. OTMEHaloT TOUKY I[CpecedeHMUst
¢ IPOTHUBOMONOXHOH CTOpOHOM Tpeyronsauka ABC (Ha puc. 2.4, 6 510
Touka /). Ilpoeunpyror TouKy / Ha WIOCKOCTH /I, M IPOBOIAT depes /,
¥ Yepe3 MPOSKLHIO BEPUINHEL B, IPOEKUUIO TOPU30HTANH /1, (pHc. 2.4, 6).

— 17




2. MO3ULMOHHbBIE U METPUYECKUE 30ACHN.
MopsAOK BBIMOAHEHNS SMOPA Ne 1

Puc. 2.4. ITocmpoenue 20pu30Hmany  nIoCKoCnu (ABC)

TMocTpoenue QpoHTAIH 1enecoobpa3Ho HaYMHATE C IPOCKIUH
na [I, TOCKOJNBKY O5Ta MpPOEKLHA Bcerja IapajilenbHa OCH X
(puc. 2.5, a). TlocTpoeHue MPOCKINM Ha I, oCymeCTBIIAIOT C HOMOMIBIO

BCIIOMOTATEIBHOM TOUKH 2.

Vio6Hee BCETO BHIOMpaTh BEPIIMHY UL MOCTPOCHHA ¢porTanu
(D Y TOPH30HTAIM TaK, YTOOBI MPOBEICHHAA JIMHUA mepecexana
IPOTHBOMONOKHYIO CTOPOHY IPOCKIIMA tpeyromsauka ABC
(puc. 2.4). Ecnu nepecevenus ¢ TIIPOTHBONONOKHON CTOPOHOK
HeT, TO MOYKHO TPOIJIMTH HMPOCKINIO CTOPOHBI TPEyTONbHUKA
110 HeoGXOIUMOTo HepeceueHys. Takne JOMoNMHATEILHBIC JTAHAN
(IMHMM DOCTPOEHHUs) Ha JIHOPe 0GOPMILSIIOT CILIONIHOM TOHKOH

JIMHHEH.
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Puc. 2.5. Hocmpoernue gponmanu ¢ naockocmu (ABC)

IMocne TpoBeAeHUs TMHUNA YPOBHS (PppOHTamM M IOPU3OHTAIIN)
B miockocTH (ABC), WCHONB3ysl meopemy O REPREHOUKYIAPHOCHU
npAMOIL U RJIOCKOCHIU HA KOMHNJIEKCHOM YepHtedice, CTPOSIT HePIICHANKY AP
I 3 BepunHEL S K tiockocTH (ABC) (puc. 2.6) Tak, 4To0b!I €10 GpoHTANbHAS
npoexuHs Oblia MePHeH UKy IApHa GPOHTAIBHOM TPoeKIUK PpoHTANH
(f), a TOPHU3OHTaNbHAs NPOEKLUMS — TOPH3OHTANBHOH HpoeKuHﬁ
ropus3oHTas (k).

2. Touxy TepecedeHus MOCTPOCHHOTO HEPICHANKYHSPa C IITOCKOCTHHO
OCHOBaHI:IH MUPAMUIBI OTNPEIENSIOT 110 aJTOPUTMY PEIICHUS IEPBOA
OCHOBHOU MO3WIIMOHHON 3a1a4H.

- 19




2. MNo3UUMOHHBIE U METPUYECKME 3TATHM.
MopPSAOK BEINOAHEHMS SMODA Ne 4

AY,

Puc. 2.6. [Tocmpoentie nepnenouxyaapa u3 eepuunbl S x nnocxocmu (ABC)

0 Ilepsas ocrHoeHan NOUUMOHHAA 300a4a — ITO ONPE/ICIEHHC
TOUKH NepeceveHus IpsMOH oOIIero MONOKEHUS C MIOCKOCTHIO

0611ero I10JIOXKEHUA.

BEIGHparOT BCIOMOTATENbHYO MPOEIMPYIOMIYI0 MIOCKOCTH TaK,
4TOGKI OHA IPOXOJIAIA YePe3 TIOCTPOCHHBIH NEPICHINKYLAD. TIirockocTh
MOYKET OBITh (PPOHTATEHO-IPOCHHPYIOMEH (Kak Ha PHC. 2.7a mockocTh A)
YIJIM TOPH30BTAIBbHO-TIPOCITHPY FOIICH (puc. 2.76, IIIOCKOCTH X).

Omnpe/ensroT, o KAKOi THMHMUH NIEPECEKAI0TCS OCHOBAHME MMPAMHUIE!
ABC 1 BCIIOMOTaTebHAS POELMPYFOLIas IIOCKOCTh. OTMEYaloT MPOCKIUU
nuHau nepecedenns Ha I1, u IT, (puc. 2.8, mpamast m).

HaxomsT HAa TOPM30HTANBHOM IPOCKIUM TOYKY MEPECCHCHU
NpoeKIMK MepIeHauKyispa [, ¢ OpoeKyell JHHWK TepecedeHus
nockocteii m, (cM. puc. 2.8). ITa TouKa GyaeT mpoeK el NCKOMOM TOUKH
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epeceyeHns NEPIEHIUKYIApa ¢ IIOCKOCThI0 (D). 1o nuuuu CBA3M
HAXOAAT BTOPYIO MPOEKIIHI0 TOUKH DD Ha GpOHTAIBHOH MIIOCKOCTH.

* By

Puc. 2.7. Buibop ecnomozamenvHoti npoeyupyioweti niocKoCHy

OnpedejieHue HaAMYPAAbHOU BETUYUHBL GbICOMBL NUPAMUObL
U y2)1d ee HAKJI0HA K OCHOGAHUIO

[ns onpeaenenuss HaTypalbHOM BEHUYHHEBI OTpe3ka (B TaHHOM
ciiyyae — BBICOTHI nupamuel SD) B atrope Ne 1 npumeHsiercs memoo
NPAMOYZONbHOZ0 MIPEY2OTbHUKA.

@ CyTb mMemoda npaAMOYzOabHOZ0 MPEYZOIbHUKA 3aKII0YaeTCs
B TOM, YTO HarypajibHas BejiWYHMHA OTpe3Ka MpeACTaBIIETCS
B BUJIE THIIOTEHY3HI IIPAMOYTOJIBHOTO TPEYTOJdbHUKA, TIE OJIMH U3
KaTeTOB ABJISAETCS NPOEKIMEH 0Tpe3Ka Ha KaKy0-1100 MIOCKOCTh
NPOCKIMI, a BTOPOM KAaTeT — pPa3HOCTBI KOOPAMHAT KOHIIOB
OTpe3Ka, M3MEPEHHON Ha IPYToil MIIOCKOCTH IMPOeKIuii (puc. 2.9).
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2. MO3ULVOHHBIE U METPUYECKME 3AAQHM.
MopPNACK BbIMOAHEHMs aropa N2 1

BbmnoaHeHne rpadmyieckmx paboT no AUCUMNAHE
«HayepTateAbHCOSs FTeOMETOUS»
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mz= 2=l

S2,

Puc. 2.8. ITocmpoenue nunun nepeceyenita n 6CRomMoeamenvhou

npoeyupyroweti niockocmu 4 ¢ ocHosanuem nupamuder (ABC) u mouxu

nepeceuenusn D nepnenouxynapa | ¢ niockocmpio oCHO8aHUs
nupamudvt (ABC)

D bza
Y
‘ o
 ———e i . \0

Puc. 2.9. Haxoorcoenue namypanvnoi eenudunsl ompeska SD memodom
NPSIMOY20TbHOZ0 MPeEY2ONbHUKA

MaremaTrrueckoe OOOCHOBaHHE METOAa OCHOBAHO HAa Teopeme
IMudaropa: KBaJpaT rUIOTEHY3bI PABEH CyMME KBAaJIPATOB KaTETOB.

IIyctes B mpocTpaHcTBE wMMeeTcs oTpe3ok [SD] ¢ BepuidHaMU
S (x, vy zJ» D(x,y,z)) (puc. 2.10). Torma wucTMHHAS JJINHA
otpeska [SD] (HaTypanbHad BENWYHHA) MOXKeT OBITh BBIYHCIEHA
cremyrommM  obpasom: |SD| = /(x5 — xp)% + (Y5 — ¥p)? + (25 — 2p)? .
3aMeHMM B 3TOM ypaBHEHUH Zs — ZpHa 8Zsp, a (x5 — xp)? + (ys — yp)?

Ha |S1Ds1?. Tomyuaem: |SD| = [IS;D;[? + 8z5p°. Torma momywaercs,

4T0 OTPe30K [SD] MOXKET BBICTYIATh THHOTEHY30H HPAMOYTOJBHOTO
TPEYTrOIIbHHKA, B KOTOPOM OAMH KATET PaBEH PA3HOCTH BHICOT BEPIINH
OTpe3Ka 8zgp, a BTOPOH KaTeT — ero FOpU30HTAIBHOH npoekuuu S;Dq
(pmc. 2.10).
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2. MO3ULIMOHHBIE N METRUYECKUE 30A0HM.
MoPSIACK BLIMOAHEHMS 3P N2 1

Puc. 2.10. Haznsonas unniocmpayus HaxoxcoeHus HamypanoHou 6euiunbl
OmpesKa MemoOoM NPAMOY2OTbHO20 MPey2onbHUKA

Vron HakioHa pebpa AS tmpamuasl SABC K OCHOBAHHIO ABC
MOKET GBITH HailZIcH U3 MPAMOYTOILHOTO TpeyTosibHuKa SDA, B KOTOpOM
xateT SD paBeH HATYPAJIBHOI BEIMYHHE BBHICOTHL SD THMPaMUIEL
a BTOpoil KateT 4D paBeH HaTypaibHOM BeTHUMHE OTPE3Ka AD (puc. 2.11).

2.3, TOCASAOBATEABHOCTb BbIMOAHEHWS SMOPA N2 1

1. VI3yuuTh yciosre 3aadr. BeraepTuTh TabmuIly ¢ KOOpIHaTaMH
TOYeK B JIEBOM BEpXHEM yIIy (opmaTa (pasMepbl J9eeK — 10x 10 MM,

wpudT — 5 HaKIOHHSIH) (M. puc. 2.11).
2. [lopenns (popmaT IPUMEPHO MONONAaM IO BEPTUKANM H 10

rOpU30HTAIH, HAICPTUTH OCH KOOpAnHaT.
3. OTI0KUTH IO KoopauHataM BEPIIHUHBI nupamMuipl, COCIMHHUTD

ix pebpamu. OnpesennTh BUAMMOCTS pebep.
4, TlocTpoUTs UEPICHIMKYIAP W3 BOPIIMHBL IUpaMHIbl K €€

OCHOBAHMIO.
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BENONRERD & YV IERTE L ROW BEP TR NPOT PARGET KU TOESK

flocmpoums npoekyuw u onpedeaume HAMYPLALHYID
Benuyumy Beicomst SO nupamuds v yzaa HaxaoHa

pedpa AS k ncHobawue ABC
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Bonvam A7

MO QNN 1001 1D,

Puc. 2.11. Bapuanm ucnonnenus sniopa Ne 1
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2. MO3ULMOHHBIE U METPUHECKNE 30AQHN.
MOPSIAOK BbINOAHEHS SMIOPA N® 1

BbINOAHEHME rpadriIecKkyx PpatoT Mo AMCLMAAHE
«HauepTatenbHas FreomMeTpusi

5. Haiitu TOYKY IepecedeHuns HepHGH,[[I/IK}’JI}Ipa C OCHOBAaHHEM

TIUPaMHUIEL.
6. HaiiTi HATYpaJIbHYO BEMUHHY TIOCTPOCHHOH BBICOTHI ITMPAMUTIBET

¢110co60M IPAMOYTOIBHOTO TPEYTONbHIKA.
7. Haitts yron HakiIoHa peOpa napaMuIbl K OCHOBAHUIO.

26

3. Mpeobpa30BAHUS KOMMNASKCHOTO YepTexa.
MoPSAOK BbIMOAHEHMS 3MopPa N2 2

3.1, Copeprkanme anopa N 2

B amrope Ne2 [9, c. 86], noceamenHoMm Teme «IIpeoGpasoBanis
KOMILIEKCHOTO dYepTexka», HeoOXOOUMO OHNpeldeIHTh HATYPaJIbHYIO
BeMUMHY OCHOBaHMS 3aJaHHON MUPaMM/IBl M €€ BBICOTY OJHUM W3
croco6oB  mpeobpa3oBaHHs KOMILIEKCHOTO 4epTeka (KOHKPETHBIN
crioco6 mpeoOpa3oBaHus UL KaXkI0ro CTYJEHTa ONpeNeNsieT BEMy ui
npenonaparens). llpucTynas K BBIMOTHEHMIO SIIIOpa, HeoOX0IuMO
U3yUATh TEOPETUUECKUM MaTepHal, W3JIOKEHHBIA B JaHHOM TJIaBe.

Pewrenye MHOTHX [O3HWIIHOHHBEIX M METPHYECKHMX 337324
HA KOMIUIEKCHOM UEPTEeXXE 4YacTO OCHOXHAETCd U3-3a TOr0, YTO
3aaHHBIE T'eOMeTpUYecKUe OOBeKThl (OpUIHMHANBI) PAaCHONaraloTCs
IPON3BOJIEHO OTHOCHTENBHO ILIOCKOCTEM MPOEKUUH, T. €. 3aHUMAroT
obmee nonoxenue. ClenoBaTeNbHO, OHM MPOELUPYIOTCS HaA OTH
IUIOCKOCTH B MCKAXXEHHOM BHJIC, U UX IPOEKUUM HE NAar0T HCTUHHOIO
npencTapieHus o GopMe U pa3Mepax 3aJaHHBIX 00BEKTOB. BBUY 9TOT0
OPUMEHSIOT RPEOOPAZ06AHUA KOMRIEKCHO20 4epmedcd, KOTOPbIe
[IO3BONAIOT IIEPEBECTH 3TU OOBEKTHI U3 OOLIETO NOJIOKEHUA B YaCTHBIE
(poenupyiomyue WM MapajulelbHble — YPOBHA) U TEM CaMbIM
CYIIECTBEHHO YIPOIIAIOT PEIICHUE 3a4a.

Hambonee pacnpocTpaHeHHBLIM MpoeoOpa3oBaHHUEM SBJAETCA
UIMEHEHUuEe 83UUMHOZ0 PACHOIONCEHUSA 3AJAHHOTO 00BEKTa U CHCTEMBI
HJIOCKOCTEH TPOEKINi, KOTOPOEe MOXKET OBIThb MOCTUIHYTO JIBYyMA
OCHOBHBIMH CIIOCOOAMH:

1) 3amenoii TOW cHCTeMBI TNOCKOCTEH, B KOTOPOH 3a7aHbl
IIPOEKIIMU 0OBEKTa, HOBOI CHCTEMOU TakuM 00pa3oM, 4TOOBI
3a/laHHBINA reoMeTpUIecKuil 0OBEKT OKasalcs OBl B 4aCTHOM
MTOJIOKEHUN OTHOCHTEIBHO HEE;

27




3. MpeoBpPa30BaHNS KOMIASKCHOMO yeprexa.
MopPSIAOK BBINMOAHEHWS SMOPA Ne2

2) nepemewyeruem 3aJaBHOTO 00LEeKTa B IIPOCTPAHCTBE TAKHM
oGpasom, 9TOGBI OH oOKasanci B HACTHOM TIOTIOKEHH U
OTHOCHTE/IBHO CHCTEMbI THIOCKOCTEH NPOCKLIMH, B KOTOPOH OH

3aJaH.

3.2. Cnoco® 3aMeHbl MAOCKOCTEN npoeKUni

3.2.1. TeopetndecKme CBeASHUS

B Iepexolle OT 3aJaHHOM CHCTCMBI miockocTeil  (Ha30BEM
ce «cTapoily CHCTeMOH) K HOBOHM cucTeMe [ByX B3aMMHO
HepIeHANKYIIPHBIX IJTOCKOCTEH, IIPY 3TOM MONOXKEHHNe 00BEKTa

@ CyTts cnocoba 3amenbl niaockocmeii MpoeKyuil  COCTOUT

B HpOCTpaHCTBe HE MCHACTCA.

Puc. 3.1 WINIOCTPUPYET 3aMEHY CTapoi (pOHTANLHOM MIOCKOCTH
11, noBoit (pOHTAIIBHOM MIIOCKOCTHIO a;, TIEprIEHAUKY IS PHOH TIIIOCKOCTH
I1,. HanomuHaeM, 4TO (bpORTANbHBIE TPOEKLMM TOUEK OMPENeIAOTCA
KOOpAMHATAMH X, Z (A1 HPOCKIMM A,), TOpU3OHTAIBHBIE — X, Y (4),
npodusHbE — Z, ¥ (4)).
OueBH/IHO, YTO TOPU3OHTANbHASA MPOCKUNT TOUKH A, ocragres
Y o o Ny "
npexHell (HeM3MeHsAeMoil) ¥ B HOBOM CHCTEME IJIOCKOCTEH —=, a e
e
(ppoHTATbHAS TIPOEKIWs A, HMEET Ty XKE KOOPAMHATY 2, 4TO 1 TpoeKIm 4,
(puc. 3.2).

¥HoBBIE TIOCKOCTH IIPOSKIMH IIPUHATO 0003HATATh I, T, I, 1 T. .

BbiNOAHEHWE rpadUYEeCKnX PABOT NO AUCLIMMIAKHE
«HauepTaTeAbHOs reoMeTpms»
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Puc. 3.1. 3amena pponmansrotl nIOCKOCmY NPOeKyuti (UnoCcmpayus)

0O6e cn i I s
CTEMBI TIOCKOCTEH — U —2, 1 —= , aGCOMIOTHO PABHOMPABHBI,
1 1

CIENOBATENbHO, CBOWCTBA HNPOCLYPOBAHUA NS CTApo  CHCTEMBI
MUIOCKOCTEH IPOeKIHii IpUCYINY 1 HOBOK cucTeme. Ha 3ToM 0CHOBaHHMY
Y CBs3U A A, Kak U B CTapoil cucteMe, I0JDKHa OBITH TIEPIIEHAUKYJIIIPHA
ocn x,,. Ha puc. 3.2 npecTaBlIeH KOMILIEKCHBIH HePTEXK TOYKH A(A4,4)
B CTapoil cHCTeMe IIOCKOCTEH M €€ HOBas MPOCKUUS Ha IUIOCKOCTH
II, (4,).

Ha puc. 3.3 noka3aH KOMILIEKCHEI YePTEXK TOYKH, KOIa HEeM3MEHHOU
ocTaercs (hpOHTANBHAS IUIOCKOCTh ¥ BBOZWMTCS HOBAs TOPU3OHTAIbHAS
HI0CKOCTh [1,, TIepHeHANKYIApHas [IOCKOCTH II,. B HOBOW cucTeMe

11,
OJIOCKOCTCH —
cTeit 1, COXpaHseTCA KOOPAHHATA Y, OCTAbHbIC PACCYKACHUA

AHAJIOTUYHBI ITIPUBCACHHBIM BBITIIC.
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3. Npeo6Pa30BAHKS KOMNASKCHOTO YEPTEXA.
MoPSIACK BLINOAHEHMS 3MoPa N 2

Z T/42
I

1 “ 7L

y o
N Ty

11 Xu /
Ar

X

Puc. 3.3. 3amena 2opuzonmansiou

Puc. 3.2. 3amena ¢ponmaneroii
HAOCKOCIU NPOEKYUI

NAOCKOCHIU NPOEKYULL

ITpu pelleHMH HEKOTOPBIX 3a/ad JIOCTATOYHO 3aMEHWTH TOJBKO
OIHY W3 «CTApBIX» IUIOCKOCTEH. Puc. 3.4 wmamocTpupyeT ABOHHYIO
3aMeHy IUIOCKOCTEH, T. €. KOraa K HOBOI (hpoHTanbHON TIOCKOCTH I,

BBeJIeHa HOBasI TOPU3OHTAIbHAN ILIOCKOCTH 7 5 NepneHIuKyIapHad K Hel.

I,
B cucTeme INIOCKOCTeN I_Y— HEeM3MEHIeMOi ocTaeTcs Ipoekuus A @A
. 5

MMOCTPOCHUA HOBOM I‘OpPBOHTaJ'H:HOfI MPOCKIUN TOUKH A5 HeOGXOJII/IMO

4
B3ATh €€ KOOPJMHATY ¥, W3 PEIbLAYIIEH CHCTEMBI 7y - ITpn aTOM JIHHUA
1

CBA3M MEX LY TIPOEKIMAME A, 1 A; OyAeT NepIEHINKYIIPHA HOBOK OCH X 5.
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BbinoAHeHWe rpadmyeckmnx padoT No AUCUNNAVHE
«HauepTateAbHas reomeTpms»
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Puc. 3.4. 3amena Qpoumanvroil i 20pU30HMANLHON NIOCKOCMEN NPOeKYUTi

B paccMOTpPEHHBIX TpHMepax 3ajaHHbIM O0BEKTOM Oblia
TOYKA ¥ PACHONOKEHHE HOBBIX IIIIOCKOCTEH OBLJIO  IIPOU3BOJIBHBIM.
Ecinu 3a12HHBIMH OOBEKTaMU OyIYT IPSMBIE WU OTCEKH TIOCKOCTEH
(manpuMep, B BUIE TPEYTOIBHUKOB), IPU BBIOOpPE TOJOKEHUS HOBBIX
MJIOCKOCTeH HEOoOXOMMMO PYKOBOJCTBOBATHCS — LEIeCOOOPa3HOCTHIO
HX TIOJIOCKEHUS OTHOCHUTENBHO 3aJaHHBIX OOBEKTOB B 3aBUCHUMOCTH OT
permaeMoi 3aJa4n.

3.2.2. lToCAeAOBATEALHOCTbL BbirNOAHEHWS armopa N2 2
CNoCOBOM 30MEHbI MAOCKOCTEN MPOEKLIIA

B COOTBETCTBUH ¢ 3a7]aHUEM B 3rrrope Ne 2 HeoOXOAUMO ONPEACIATE
HATYPAJIBHYI0O BEIMYNHY OCHOBAaHHUA MUPAMUIBI U HATYPAILHYIO
BENWYUHY ¢€¢ BBICOTHI. OCHOBaHHE NHPAMUIBI IIPEACTABAACT COOOM
IUTOCKYIO (QUIYpPy, 3aHUMAIOIYI0O B MPOCTPAHCTBE OOINEe MONOKEHME,
T. €. HAKJIOHHY IO KO BCEM ILTOCKOCTSIM MpoeKInii. Kak H3BeCTHO, IUIOCKAS
¢urypa npoermpyercst 6e3 UCKaXKEHHs Ha Ty TIOCKOCTh, KOTOPOH OHa
napamneneya. CnenoBareasHo, IS HaXOKASHU s HATY PaibHOM BEJIMYMHEL
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3. MNpeoBpPA30BAHM KOMMASKCHOTO yepTtexda.
MOPIAOK BbINOAHEHNS SMOPA N2 2

HE0OX0TUMO npeoGpa3OBaTb [LJOCKOCTh OCHOBaHMI THPaMHUIbL 3
0o0111eT0 MOJIOXECHWS B TOJIOXKEHWE YPOBHA.

Inockocmvlo ypoeHs Ha3hBAeTCs IIIOCKOCTh, MapalicibHai
KaKOM-TMG0 MITOCKOCTH IPOSKIIHH.

Pemenue Takoii 3ajaddl MpoBOAXTCS B ABa dTalld (puc. 3.5),
[IOCKOTIBKY Cpa3y BBECTH HOBYIO IIIOCKOCTD, napasuiebHy 0 IIOCKOCTH
OBIIEro TIONOKEHHsL, HE TPENCTABIACTCA BOSMOKHBIM.

Puc. 3.5. [lpeobpasosanue 0CHOEAHUA nupamudbl U3 06ue20 NONOHCEHU
@ npoeyupyiouee U 6 NONOJICEHUE yPOSHA (pebpa AS, BS, CS ne HOKA3aHbY)

Ha IEPBOM OTAlIC BBOJUTCS HOBaA IIJIOCKOCTD, nepneH;menﬂpHaﬂ
IJIOCKOCTH oOmiero IMOJOXCHUA, OCHOBBIBAsICH Ha meopeme
o nepneuatmy.zmpnocmu npﬂmoﬁ u RAOCKOCMU HA KOMHIEKCHOM

32

BbINOAHERVE rpadUHeCKNX PABOT NO AUCLIMIIANHE
«HOoYepPTATEALHOS FTEOMETOUS

yepmesice (T. €. B IUIOCKOCTH OCHOBAHWS TUPAMU/BI IIPOBOJUTCS JIMHUA
yPOBHS — $pOHTAIL MU TOPU30HTAJH — U HOBAs IJJOCKOCT TIPOEKIIUNA
CTPOUTCA [EPICHIMKYIISIPHO eif). Ilpu >TOM OCHOBAHHE NHUPAMUIB!
B HOBOH cHCTeMe IUIOCKOCTEH MpOeKUMH 3aHMMaeT Ipoerupyomee
[OJIOKEHHE. 3aMeTHM, YTO 3TO Ke rpeobpazoBaHye NO3BOISIET Oy YUTH
HATYPAJbHYIO BEIMYAHY BBICOTBI TMPAMUJBL, IOCKOILKY B HOBOI
crcTeMe THIOCKOCTEH IIPOEKINM BBICOTa 3aHUMACT MONOXKEHHE JIMHUU

yPpOBHL.

n3 1utockocTeil mpoeknwi. K JIHHHAAM  YPOBHS OTHOCITCA:
dpontama (fIll,), ropusontanu (hll/l) n npoduibHEe MPIMBIE
ypoBas (pllIL).

Ceoiicmeo ponmanu: 060/ OTPe30K, INPAHALIEKAUINH
¢ponTaH, MpoeuMpyeTcs Ha PPOHTAIBHYIO INIOCKOCTH TIPOCKINH
I1,B HaTy palbHYIO BEITHIHHY.

Ceoiicmeo zopuzonmanu. N000H OTpPE3oK, HPUHAIICK LAY
TOPU30HTANH, TIPOELUpPYETCs Ha TOPU3OHTAIBHYIO IIOCKOCTD
npoeKnui 1, B HATYpajbHYIO BeIUIHHY.

@ Junuamu ypoerHs HA3BIBAIOTCA JIMHWY, Imapajuie/ibHbIC 0,[(HOI71

Ha BTOpOM 3Tarle IIOCKOCTh OCHOBAHMS MUPAMHIBI lipeodpasyeTcs
Y13 IPOELUPY IOIIEr0 [IOTOXKEHHNS B IIOJIOKEHUE Y POBHSL. {7151 5TOr0 BBOIUTCSA
HOBas IVIOCKOCTh IPOEKIWIA TaK, 9T0OBI HOBass OCh OblIa HapasielbHa
IIPOEKIMI OCHOBAHUS ITHPaMUABI B MPEABIAYIIEH CUCTEME IUIOCKOCTEeH
npoekuui. Ilpy 5>TOM BBICOTA NUpPaMHIBI 3aliMET TMpPOCHMpYIOIIee
MOJOKCHUE.

Ipoeyupyrouieii Ha3pIBaETCS TIPIMast, HEPIECHIUKYIAPHAS O/THON
U3 TIockocTed mpoekimii. OnHa U3 ee IPOEKINH — TOYKA.
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3. NpeoBPa30BAHVIS KOMIMAEKCHOTO YepTeda.
MopsIACK BbINOAHSHMS 3ropa N2 2 -
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Puc. 3.6. Bapuanm ucnonnenis aniopa Ne 2 cnocobom 3amensl HI0CKOCHEN

npoexyuii (npoexyuu S, u D, ne noxasativ)

BoinoaHeHue rpaduyHeckix paboT rno AUCUMIAKHE
«HavepTareAbHas reomMeTpms»

Ilpu peleHnu 3aAa4y crocobOM 3aMeHBI ILIOCKOCTEeH MpoeKmuit
Heo0X0MMMO OTMEYaTh 3aceYyKaMH paBHBIE KOOPAMHATHI UM
MOIIACHBATh UX Ha KOMIIIEKCHOM "epTrexe (pHc. 3.6). [Ipu BeImoTHeHHH
npeoGpasoBaysl HOBBIC JIMHUN CBA3H NPOBOAATCS MEPIEHIUKYIAPHO
HOBOM OCH, M IIOCTPOEHHBIE IIPU 3TOM HPSIMBIE YIVIBI PEKOMEHIYETCS
OKA3EIBATE HA DITIOPE 3HAKOM IIPAMOTO yTJa.

JIisg SKOHOMMM MeECTa Ha DJIIOpPe MOKHO HNPHUMEHATH JIMHHUH
06pbiBa (CIUIONIHASL BOJIHUCTAs NUHMA <), Jelas pasphiB ITHHUM CBA3U
¥ yMeHbIIasg BEIWYMHY BCEX KOODIMHAT, OTKIAAbIBAEMbIX HA HOBOH
[IOCKOCTH ITPOEKIMI, HAa OXHY M Ty e BelNuuHy (KaK HOKa3aHO
Ha puc. 3.5 Ha IJIOCKOCTH [1,).

3.3. Cnocob rnACCKONAPRAAAEABHOTO ABVDKEHMS

3.3.1. TeopetTmyeckue CrepeHms

ITnockonapannensvuvim  d8usxceHuem  Ha3BIBAETCS  TaKoe
HmepeMellleHHe TIEeOMETPUYECKUX GHUTyp B I[POCTPAHCTBE, IpPH
KOTOPOM BCE€ WX TOYKH TIEPEMEINAIOTCS B IUIOCKOCTSX, MApaliieTbHBIX
Mexay co0OH, KOTOpHIE, B CBOIO OUepelb, IMapaslelbHbl OCHOBHBIM
IIOCKOCTAM IPOEKIUH. 11py 3TOM caMi MIOCKOCTH TPOEKIHH OCTAIOTCS
HeTIOABIKHBIMHU.

ITpu mmockorapainensHOM ABHIKCHUU (DUTYDPHI OMIHOCUME/IBHO
nnockocmu IT, ee TOUKHU NEPEMEINAIOTCA B IIOCKOCTSIX, MAPAJLIETBHBIX
9TOH IIOCKOCTH (HA 3MIOpe MPOCKIHA YTHX IUIOCKOCTEN Mapasie bHbl
OCH X), a caMa TOPH30HTajbHAas [POEKIMA (HUIYPsl NPH 3TOM He
MEHJET CBOEH BeNMuuHBL. [IpHM TLIOCKOTApaleNsHOM JBHXKEHUU
Gurypst omnocumensho I, mockocTH 1epeMelleHns apajliebHbI
IT,, nensmennoil xe ocraercs ee (poHTanbHAs mpoeknus. Ha smiope
HPOCKIUH STHX ILIOCKOCTEH TakXkKe rapasie/IbHbl OCH X.
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3. MNpeobpa3oBAHUS KOMIAEKCHOTO YeRTEXA.
MopsIAOK BEIMOAHEHNS 3Mopa N& 2

BbINMOAHEHUE TRAaPUHECKUX PABOT MO AUCUMIMANHE
«HauyepTateAbHas FeOMETPUSI

3.3.2. MoCAe AOBATEABHOCTb BbINMOAHEHMS 3Mopa N2 2
CNocoBoOM NAOCKOMAPAAANEABHOTO ABMMKEHNS

JIs Hax 0K JIeHU s HATY PaTbHO BEMTHYIHHBI OCHOBAHUS MM PAMU/IBE
HeoOXOAMMO PEINUTh 3aladyy UpeoOpa30oBaHMsA IIIOCKOCTH OOLIEro
HonoxeHus (T. €. OCHOBAHHS NMUPaMHIBI) B IUIOCKOCTH ypoBHA. Takas
3a71a9a CIIOCOO0M IIIOCKOIAPAJIEIBHOTO IBYDKEHHUS PEIIAETCS B 1Ba Tara:
HEOOXOMMO CHadajia IJIOCKONapaLIeIbHbIM IABIKEHUEM TIEPEMECTUTE
IIJIOCKOCTE OOLIETO MOTOKEHHUS B IIOJIOKEHYE TTPOSIIUPYIOLIEH, a 3aTeEM —
B IUIOCKOCTH ypoRHA. Ha puc. 3.7 npeactaBiieH IPUMED BLIOJIHCHHS
smopa Ne2 ¢ HCroNb30BaHMEM clocoba  INIOCKONapajieabHOro
JIBHKEHUSL.

B npusenesHoM Ha puc. 3.7 mpuMepe HOCTPOeHMs Ha (opmare
A3 ocyImecTBsSOTCS cpaBa HaieBo. Ha mepBoM sTale BCe BEPUIMHBI
mupamMuael SABC rmepeMemiaroTCa B IUIOCKOCTAX, MapaiebHBIX
FOPU30HTAILHOM INIOCKOCTH IpoeKuuid 17, (25, 2%, 2B, 2, COOTBETCTBEHHO).
lopmsoHTaneHas  npoekuuss mupamuasl S A BC,  npu  9TOM
pa3BopavyMBaeTCsA Tak, YTOOEl TOPU30HTAIND, IIPOBEACHHAS B ILIOCKOCTH
ABC, crana nepnenauKyispHa [7,. IIpu TakoM T10J10)KeHUH TOPU30HTANIN
mnockocts ABC ToXe CTaHeT NEpHeHIUKynapHa I[,, T.e. 3aiMer
MOJIOKCHHME (PPOHTAJIFHO-IIPOSIMPYIONIEH INOCKOCTH. B ciyudae, Korma
OCHOBaHUE NHPAMHUABI 3aHUMAeT NMPOEHUPYIONICE NONOKEHHE, BEICOTA
AUPaMUIBl 3aHUMAET TOJIOKCHUE TUHUH YPOBHA, T. €. CIPOCIUPYETCS
663 HCcKaXkeHns Ha (PPOHTANBHYIO TUIOCKOCTh Hpoekuuid. Takum obpasoM,
nepBoe npeoOpa3oBaHNe TO3BOISIET ONPEAEIINTE HATY PalbHY 0 BEINIUHY
BBICOTHI SD.

Ha BTOopoM stare npeobpa3zoBanus Bce BepIIUHEI upaMuabl SABC
TIepeMeIAloTCs TapaliebHO (YPOHTAIBHON IUIOCKOCTH ITPOEKIIHMA H2' (na
puc. 3.7 — B riockocTax 4%, 44, A%, A, cooTBETCTBEHHO) 10 TOI'O MOMEHTA,
[oKa OCHOBAHME IIHPAMHABI He 3ailMeT IIOJIOKEHHEe TOpPH30HTaJIBHON
IIOCKOCTH ypoBHs. I[Ipu 3TOM (poHTanmbHass NPOEKIUA INHPAMHILI
pa3BopaumBaeTCs [0 HY)KHOTO HONOXKEHUA (T.€. IOKa IPOEKUMs
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ocHopanus A3 By C;' He cTaHeT mapaniensHa ocH x). Ha ropH3oHTaIpHOI
POEKIINHI NP 3TOM OyJeT IoJiyueHa HaTypaJibHasl BETHYHHA OCHOBAaHUS
AHpaMH/IBL SABC.

3.4. Cnoco6 BPALLEHWUS BOKDYT AVHIM YDOBHS

3.4.1. TeopeTn4ecKkmne CBeASHUS

Crioco0 BpalleHHsT BOKPYT JIMHUM YPOBHSA IPUMEHSIOT JUIA
npeoGpa3oBaHys TUIOCKOCTH OOLICTO MOJOKCHHS B INIOCKOCTh YPOBHS
¢ 11ebI0 OMPEENIeHHs HATYPAJIbHOW BETMUMHBI M€OMETPHIECKOH (GUrypel,
mexameii B 9Tol 1urockocty. [Ipu moBopoTe BOKpPYTI T'OpPH30HTAIH
(urypa CTAHOBMTCS NAPAJIIENBbHON IJIOCKOCTH [, IpU BPALICHUH BOKPYT
(GpOHTAIH — MapalIeNbHOM IIIOCKOCTH [1,.
Cytp cnocoba WIUIIOCTPHPYeT puc. 3.8, 3geck pemnaercs
3azaya MOBOPOTA TOYKH A BOKPYT TOPHM3OHTANH /i IO COBMAJCHUS ee
C TOPH3OHTANBHOM MIOCKOCTRIO ypoBHA A (4,). Onepauus BKIKOYAET TPH
ITOCTIE/IOBATEIBHBIX JEHCTBUA:
1) mpoBedeHuE uepes
HEPTIEHUKYIAPHON K och Bpamenus (X 1 hy);

2) omnpenenenue neHTpa pamenns O (04, 0F ) = 2Nk,

3) ompenencHue HaTypalbHOH BETMYWHEI pajgiyca BpamieHus R*
(B yKa3aHHOM IIpuMepe — CII0COOOM IIPSIMOYTOJIBHOFO
TpPEeyroJILHUKA).

TOUKY A IJIOCKOCTH BpanicHusg,
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3. Mpeobpa3oBAHVS KOMIASKCHOTO HepPTeXa.
MoPSIAOK BBIMOAHEHS 3MORA N 2

Puc. 3.7. Bapuanm ucnonnenus oniopa Ne 2 cnocobom niocKonapannenshozo
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Puc. 3.8. Bpawenue 0Kkpy2 nunuu yposHs

3.4.2. NoCAe AOBATEABHOCTD BhIMOAHEHKS aMopa N2 2
CrnocoBoM BPALLEHWST BOKDYT AVHUN YD OBHS

B mpumMepe Ha puc. 3.9 HaTypasbHas BeIHYMHA OCHOBAHU ONpeIeNeHa
criocofoM BpaIlieH!s BOKPYT JIMHUH YPOBHS (TOPH30HTAJIH), [IPOBEIECHHON
uepes Touky B. [opuzonTans ocraeres HeronByKHOM. [ToBopoTy moptexar
Toukd A u C. BEIMONTHUB TOCHCOOBATENBHO /A KAXJIOH U3 HHUX TpH
JEWCTBUS, M3IOMKEHHBIX BEHINIC (T. €. OMpeIeNeHue IIOCKOCTH BpALeHUs,
HEHTpa BpalleHUs M paguyca BPalEHUs), OCYLIECTBISEM IIOBOPOT
IJIOCKOCTH OCHOBaHUS mupamMuanl ABC IO MONOKEHUS OPU3OHTAJIBHON
INIOCKOCTH YPOBHA. B 3TOM MOJOXEHWHM TUIOCKOCTE TpeyronbHuka ABC
OKAa3bIBACTCA MAPAJLIENBHON TIIOCKOCTH [, W, CENOBATENBHO, BU/IHA HA
Heil B HaTypanbiyto BenuumHy (Ha puc. 3.9 — ABC).

Jns HaXOXKIIeHUS BBICOTHI IMAPAMUIBI TIPAMEHEH CII0c00 3aMeHBI
TIOCKOCTeH NMPOEKIKH (IIIOCKOCTE /1, 3aMeHeHa Ha 1iockocts I1, 11, 1 11).
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3. MpeoBpa30BaHUST KOMMASKCHOTO H4ePTEXA.
MopPsAOK BbINOAHEHMS artopa N 2
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Puc. 3.9. Bapuaum ucnonnenus snopa Ne 2 cnocobom 6paujeniis 60Kpy2 Tunuu
YposHA

BobiroAHeHme rpadmnieckmnx padoT no AUCLUNAKHE
«HauepTareabHas reoMeToms»

4. OB06LLEHHbIE MO3ULIMOHHBIE 30ACHN.
AKCOHOMETPpUYECKe NpoeKkLyn. PO3BEPTKA.
MOPSIAOK BbINMOAHEHMS artopa N2 3

4.1. Copepkarue armopaNe 3

Srrop Ne 3 [9, ¢. 87] HOCBsLICH TEMaM «O6001eHHBIE TIO3UIMOHHBIE
3aja9m», AKCOHOMETPUYECKHE TPOEKIIMU [OBEPXHOCTEN», «Pa3sBepTKH
[OBEPXHOCTEM. Jlna seimonHeHus smopa Ne 3 HeoOXOIUMO H3Yy4HThH
CIENYFOLINE TEeMBL:

1. TMosepxuocTH. M306pakenue Ha KOMIJIEKCHOM YEPTEXKE.
B3anMHOE NepeceycHIe IOBEPXHOCTEM.

AKCOHOMETPHYECKHE IIPOCKIIFH.
Pa3BepTKH TOBEPXHOCTEM.
[MocTpoeHue Ha pa3BePTKe IMHHMH, 3aJaHHON Ha IOBEPXHOCTH.

oW

4.2. Teopemmyeckmne CBeAeHs

4.21. O6061eHHble MO3NLVIOHHbBIE 30ATHM

B DNO3MIMOHHBIX 3aJa4aX B KadecTBe MCXOAHBIX JIAHHBIX
MOTYT GBITh TpEICTABIEHBl JIUHHU W HOGepXHOcmu. B HacTHOM
cllyyae B KAaueCTBE JIMHHK MOXCT BBICTYIATh IpSAMas, a B KauecTBe
MOBEPXHOCTH — IUIOCKOCTh. lIpocTeiiine TMO3MIMOHHEIE 3aa4H
C TAKMMH F€OMETPUIECKHMU 00BEKTaMH yKe ObLIM PaCCMOTPEHBL!

1) mocTpoeHHe TOUKH IIepecedeHHs MPIMOi OOIIEro HOIOKEHUL
¢ IUIOcKocTBIO ofOmero nonoxenus («llepas ocHoBHas
MO3UIMOHHAs 3a1aday, orop Ne 1);

2) TOCTPOCHHE JIMHUM TIEPECEUESHIS ABYX IIOCKOCTEMN.
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4, O606LLEHHbIE NO3VLIMOHHBIE 30AQHU. AKCOHOMETOUHECKME NPOSKLNA.
PazsepTia. MopsSAOK BbINOAHEHWs arttopa N2 3

B ofmeM choydae B KauecTBe JMHHHM MOXeET ObITh mIpsMas
WIM KpuBad, a B KayecTBE IIOBEPXHOCTH —— KPUBOJIMHEHHAA MHIIH
MHOTOTpaHHas moBepXHOCTh. Toraa 0600MEeHHbIC TO3UIIMOHHbIC 3a1a4H
KIacCU(pUIUPYIOTCA Ha CIEAYIOIIUE OCHOBHBIC 3a/1auu:

1) mocTpoeHHE TOYEK MepeceIeHUs TMHUU C TOBEPXHOCTBIO;

2) MOCTPOEHHUE THHUM NEPECECUECHU HOBEPXHOCTEH.

B paMkax BhITIOJIHEHHs rpadudeckoit padoTer Ne 3 paccMarpuBacTes
MNOCTPOEHUE JUHUH NEPEeCedeHns NOBEPXHOCTe. B kadecTBe MCXOQHBIX
MOBEPXHOCTEN B 3aJaHUH IIPECTABICHBI: KOHNYECKasl, HATHHAPUICCKA,
IpU3MATHYECKAs, IMPaMHIaIbHasl, TOpoBas, chepryeckas HOBEPXHOCTH.

VrotpebsiiTe TEPMUHOTIOIHIO ITPAaBUIILHO!

(D Otimuane reomeprdeckoit TOBEPXHOCTH oT reoMeTpryuecKOro
TEJIA 3aknmouaeTcd B TOM, YTO TOBEPXHOCTh OECKOHEYHa
B TIPOCTPAHCTBE, a TEOMCTPHYECKOE TENO MPEACTaBIAET cOOOH
3aMKHYTHI OOBEM TPOCTPAHCTBA, OTPaHUYEHHBIM CO BCeX
CTOPOH MOBEPXHOCTAMH.
Ipumep zeomempuueckux nogepxHocHen: NWINHIPUYECKas,
chepuyeckas, KOHHYECKas1, TOPOBasL.
Ipumep zeomempuneckux mer: WWIAHIP, 1Iap, KOHYC, TOP.

Jins Toro, 4roOBl MPaBUIBHO TIOCTPOUTE JIMHMIO MEPECEUCHU
33/IaHHBIX TIOBEPXHOCTEH, HEOOXOANMO 3HATh 0COOCHHOCTH HAXOXKICHHUA
ToueK Ha KaXIOM u3 Hux. JIJisg 3TOro BCIIOMHUM CJIEAYIOLIME IPU3HAKH.

Hpusnax 1. Touka TNPHHAANEKHAT TIOBEPXHOCTH, €CIH OHA
NIPUHAJICKHUT JIMHUH 3TOH TTOBEPXHOCTH.

Hpusnax 2. JlueUs IpHHAUIEKMT HOBEPXHOCTH, €CIIH BCE €€
TOUKH IIPUHAIEKAT ITOH NOBEPXHOCTH.

PaccMOTpUM OCHOBHBIE CIOCOOBI HAXOKICHHS IIPOEKIMH TOYKH Ha
MIOBEPXHOCTH, CCITU OJ[HA U3 €€ [IPOEKIMH YIKe 3aaHa.
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BbiMOAHEHMUE MPAGUHECKIX PABGOT NO ANCLIMAAVHE
«HauepTareabHas reoMeTpusn

Ilocmpoenue HeOOCMAIOWEN NPOEKYUN MOYKU HA NOGEPXHOCHIL,
coCmaBAeHHON U3 HIIOCKOCHel (RUPAMUOAIbHAA, RPUIMAMUYECKA)

Ha puc. 4.1, a MoKa3aHbl JBe NMPOEKIMH TPEyToIbHON MUpaMUIBT
SABC. Ilycts TouKa F mnpunamiexur rpanu SAB. llpoexuus F,
3amana, NpoeKHuio F, Heobxonumo noctpouts. Mcnomssys npusnax 1,
pACCMOTPEHHBII BEITIE, IOCTPOUM Hepes TOUKY F IpaMyto m, NexKamlyo
B mwiockocTH SAB. Torna mpoekuus m, NpOHAeT 4epes mpoeknuio F,
¥ IPOEKIMIO BEPIIUHEI MHpaMHIBL S,. O003HAYMM TOYKY NEpecedeHHus
HpsAMOH 7 € pedpoM AB Toukoi /. OTMEYaeM TPOEKIHIO TOUKH 1, na
(pporTaIBHOMN I1T0CKOCTH. CTPOMM BTOPY IO IPOCKIMIO TOUKH /, UCXO/S U3
ee IPUHALICKHOCTH peOpy A B, n ipoBOMM Yepes3 /, 1.5, IPOEKIIHIO ITPSIMOiT
m — m, TI0CKONBKY H3BECTHO, YTO TOYKA F JIeXHUT Ha MpAMOH m, To
npoeKIus F, MOXeT OBITh Hal/IeHa 110 JIMHUM CBSI3H, OIyIIEHHOM Ha m,.

AY;

A F2 B (>
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0)
Puc. 4.1. ITocmpoenue nedocmaroweii npoexyuu moyky Ha MHO202PAHHBIX
NOBEPXHOCMAX: @) HA NOGEPXHOCIIU MPEY2ZONbHON NUPAMUODL,
6) Ha NOSePXHOCMU MPEY20NbHOTI NPUIMbL




4, OBOBLIEHHBIE MO3ULIMOHHBIE 3CAQHU, AKCOHOMETPUHECKIE NMPOSKUMN.
Pa3sepTKa. [OPSAOK BEINOAHEHWS SMOOG Ne 3

Jnd MOCTPOEHUST TOYKK Ha MOBCPXHOCTH NPH3MBI MOMKCT OBITE
HCIIONB30BAH TOT ke caMblil npusHax I (puc. 4.1,6, Touxn D u F). 3ananue
touku E, KOHKypUpYyoueil ¢ TOuko F, FOPU3OHTAIBHON IIPOEKINEH
HEKOPPEKTHO, TTOCKOIIBKY B 3TOM CIydae IOJOXCHUE €€ (HpOHTATLHOR
TPOEKITHY HEOIHO3HATHO.

Iocmpoenue nedocmaiouieii NPOEKUHH HMOUKU HA HUTUHOPUYECKOTL

nogepxnocmu

Hpexcixe, yeM TOBOPUTL O TIIOCTPOCHUHU HpOCKHI/Iﬁ TOYECK Ha
HHHHHILPH‘IGCKOﬁ MIOBEPXHOCTH, CICAYCT BCIIOMHUTE O TOM, KakK
IpOUCXOAUT 06paSOBaHI/IC HPIHI/IHJIpI/I‘IECKOﬁ HOBECPXHOCTH ¥ KaKHC
JVHUU TPUHHUMAIOT B 3TOM yuacTue.
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Puc. 4.2. O6pazosanue 60K060Ti NOGEPXHOCHIU NPAMOZ0 KPY206020 Yuaunopa

Ha puc. 4.2 moka3aHo, 4yTo OOKOBasg MHOBEPXHOCTE IIPAMOIO
KpyTOBOTO HWIMHApPa 00pasyercs MyTeM BpalLCHHU: TIPAMOH BOKPYT
ocu. JlaHHas TIpsAMas HA3BIBACTCA o0Opasywouiei IUIMHAPIYECKOR
noBepxHOCTH. Ha LMIMHAPHYECKON MOBEPXHOCTH CCTH MHOMXECTBO

BbinOAHEHME rpadrUHecKmnx PadoT Mo ANCUMAAUHE
«Ha4YepTATeALBHASs reoMeTPVS»

0Gpa3yoImHX («cemeiicTBO» 00pa3yIOMMX), ¥ BCE OHM [apalieabHbI
Apyr ApYTY.- CrenoBaTenbHo, YTOOBI HAWTH TNPOEKIMM HEKOTOPOU
TouKd A, IpUHALIEKAMEH UIMHAPUYECKON [IOBEPXHOCTH, TOCTATOIHO
onpenenuTh, KaKoi 00pa3yromen oHa pUHAIIEKUT.

[IpuMep IOCTPOCHHsS HENOCTAIOLIMX TMPOCKHUH TOYEK Ha
[OBEPXHOCTH TPAMOTO KpPYTOBOTO IMIMHAPA TOKA3aH Ha puC. 43
(HeBUIUMBbIE IPOCKITUH TOUEK 3aKTIOUCHEI B CKOOKM).
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Puc. 4.3. Ilocmpoeiue nedocmaiowyux npoexyuii moyex Ha NOGEPXHOCMY

NPAMO20 KPY208020 YUAUHOPA

OGpa3oBaHye IUIHBPAIECKOi MOBEPXHOCTH MOXKET OCYIIECTBISATHCS
e TOIBKO METOZOM BPAIIEHIS BOKPYT IPOSLIUPY IOMIEH OCH, HO B METOIOM
HepeMeNeH s HEKOTOPO TIpsiMoit (0Opasyroleit) BIOAb KPUBOM JINHUN
(HampaBIAIOIEil: AANUIICA, OKPYKHOCTH WM JPYTod KpUBOW JIMHHH).
IIpu 3TOM Kakj10€ HOBOE HOJIOKEHHUE TPSMOIL IIPH NepeMenieHun OyaeT
Hapaie/ibHe MPeABAyIneMy. Y Takold MOBEPXHOCTH CyLIECTBYET JABA
«CeMENCTBay» JWHUH, KOTOPBIE MOXHO HCIIOIB30BaTh A MOCTPOECHHUS
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4. O606LLEHHbIE NO3VLIMOHHBIE 30ATHN. AKCOHOMETPNHECKUE NMPOSKLN.
PassepTia. MopsiacK BbINOAHEHVS SMIOPA Ne 3

TOYEK HA TIOBEPXHOCTH: ceMelicTBO 00pasyIonmnx (PSIMBIX, NapaJlIebHbIX
APYT APYTY) M CEMEMCTBO HANPAaBIAIOMHX (KpUBBIX JIMHMH, JIeKAIIMX
B TTapaJlIeBHBIX THIOCKOCTSX).

[TocTpoeHye HeZOCTAIOMEH HPOCKIINY TOUKH K Ha TIOBEpXHOCTH
HAKJIOHHOrO OJUIMITHYECKOTO IMIMHApPA YEpe3 HANPaBIAKONUIC
(OKPY’>KHOCTH) ITOKa3aHO Ha pHC. 44, a.

S2

a) 6)
Puc. 4.4. [locmpoenue nedocmaioujeii NPOEKYuu MOUKY Ha NOEEPXHOCIIUL
@) HAKNOKHO20 STTUNMUHECKO20 YUTUHOPA UePes HANPABTATOULYO

(oxpyoicHoCmb); 6) INAUNMUYECKO20 KOHYCA 4epes 0Opasyrouyio

IMocmpoenue Hedocmarouieil nPOEKUUU MOUKU HA KOHU4ECKOU
nogepxHocmu

PaccMOTpUM ITponiecc oOpa30BaHuA KOHHMYECKOH MOBEPXHOCTH.
Konyueckas TIOBEPXHOCTh MOXKET ObITh 00pa3oBaHa MyTeM BpPaICHHA
MpsIMOM BOKPYT [IPOCLHPYIOLIEH OCH, yMeromiell ¢ Helt 00IIyr0 TOYKY
(B 3TOM ciydae ofpasyeTcs MOBEPXHOCTb IPAMOTO KPyrosoro KOHYCa),
nuG0 IyTeM MEpeMeIleHUs MpAMON BIONb HEKOTOPOH HAIPaBIIAIOIEH
TakuM 0Gpa3soM, YTO B KaXJOM HOBOM IOJIOXCHMU IpiMas OyaeT
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BbIMOAHEHME PAdNIECKUX PABOT MO AUCUMNANHE
«Ho4epTaTEeAbHAS FEOMETDMS

e

IIpOXOANTH Hepe3 ONHY M Ty K€ TOYKYy (BepIIMHY KOHHYECKOH
noBerHocm).

YacTh 3aMKHYTOH KOHHYECKOi ITOBEPXHOCTH, OrpaHMYeHHAA
BepIIMHOH H TIIOCKOCTBHIO, nepecekarolieil Bce 00pa3yomue, Ha3kiBaeTCA
KOHYCOM.

PaccMOTPHM TOCTPOEHUE HENOCTAIOWEH IMPOCKIMA  TOYKM
Ha TIOBEPXHOCTH HAKJIOHHOTO SJLTHIITHYCCKOro KOHyca (puc. 4.4, 0).
IMycTh TOYKA M npuHajneKHT OOKOBOM MMOBEPXHOCTH HAKJIOHHOTO
SJTUIITHYECKOr0 KOHyca ¢ sepuinHoii S. [Ipoexuus M, 3a1ana, IPOCKIUIO
M, HEOOXOIHAMO HOCTPONTHh HA KOMILIEKCHOM HEpTEIKe. CornacHo
npusnaxy I, paCCMOTPEHHOMY BBILIS, ecau Touka M IpUHANJIEKAT
TIOBEPXHOCTH HAKJIOHHOTO SLIUNTHYECKOro KOHYCa, TO OHa MIPUHAIJICKUT
Kakoi-mu60 JIMHHM OTOW MOBEPXHOCTH. Takoil JUHUEH MOXeT OBITh
oGpasytomas m. 11oCTpouM JBe IPOCKIHH obpasyromeit m (m, m,).
TIpoexuus obpasytomell m, Ha I1, IPOHICT 4epe3 NPOEKIMIO TOUKH M,
a IpoeKIMs 00pasyomeH m, MOXeT OBITH IOCTPOEHA HO IBYM TOYKaM —
BepImHe S, U3 KOTOPOH HCXOIUT obpasyromas, H TOYKe TECpeCeycHUs
oGpasyromeli ¢ 0CHOBAHHEM HAKIOHHOTO SJLTUITHYECKOr0 KOHYyCa. TIpu
3TOM YYHTHIBAEM BHIMMOCTH 0Opasyromel m (spibupaeM ONMMKAAIIY IO
K HaGTIONaTelo TOUKY Hepecedenus). OTMeuaeM NPOEKIHI0 TOUKH M, Ha
11, wa IpOeKIHH 1, obpasyromeii.

Iocmpoenue nedocmaroujeil RPOCKUUN MOUKH HA cheputeckol
RnOBEpXHOCMUL

Ctepa ABIISETCS IOBEPXHOCTHEO BpamieHus1. Ha moBepxHOCTH cdephl
HMEeTCs JIBa ceMefiCTBa JIMHUM, KOTOPBIE MOTYT OBIThH WCIIONb30BaHBI
IJIs HAXOXKJIeHHs TPOEKLMH TOYeK Ha IOBEPXHOCTH CHephl: MepHIHaHbI
u mapamrenu. Ha puc. 4.5 I0Ka3aHO HaXOXIEHHE TOPHU3OHTANBHON
npoeknuyd Touku F(F 1) ¢ TIOMOMIBIO TIapaLIenn p(pl, p2) U HaxOXKJICHUE
(hPOHTAILHON TPOESKITUH TOUKA C(CZ) C IIOMOLILIO OKPYKHOCTH /(M m}),
Jexauei Ha nosepxHocTH chepbl. Ocobas Kareropust TOYEK — 23TO
TOYKH, IpHHAAIEeKae odepky chepsl b(b, b,) (ITABHOMY MEpUIHAHY,
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4. OB06LLEHHLIS MO3ULIOHHBIE 30AQUM. AKCOHOMETPHUHECKNE NPOSKUN.
PassepTKa. NOpIAOK BBINOAHEHS 2MODA Ne 3

Ha puc. 4.5 910 TouKa A(4, A))), ¥ TOUKH, TPUHALICKAIHE IKBATOPY
cepsl k(k, k,) (sxkBaTOp — Mapaienb HauOOMBIIErO PaIIyca), Ha pHC. 4.5
sto Touka B (B, B).

Hocmpoenue nedocmaioujeil RPOEKUUU MOUKU HA mopoeoi

noeepxXHOCHIU
TopoBasi TIoBepXHOCTH (pHc. 4.6) oOpasyeTcs IpH BPAUCHUM

oxpysxHocta b(b, b,) BOKpyT ocH i(i, i).
bz

J [z

/4 2 [‘2 1772
< ot B>
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Puc. 4.5. Haxoocdenue mouex na nogepxuocmu cgepwl [10, ¢. 62]. Jlunuu
Ha nogepxnocmu cepul: m(m, m,) — OKPyHCHOCHb, p(p, py) — hapanieno,
k(k, k,) — oxeamop, b(b, b)) — 21A6HbIT MEPUOUAH ULU OUEPK

Hentp oxpyxsoctn OO, O, 1pH 00pa30BaHUN  TOPOBOH
[OBEPXHOCTH HE JIOKHT HA OCH BpaleHus i. B 3aBHCAMOCTH OT €ro
PACIIONOKEHMsE OTHOCHTENBHO OCH BPAIICHHS BBIACHAIOT HECKOJILKO
BHJIOB TOPOBBIX MOBEPXHOCTEH (CM. pHC. 4.6).

BbINOAHEHME rRadrHeCcKmX padoT No AUCUMNAKHE
«HauyepTateAbHTS reoMeTpKns»
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Puc. 4.6. Budwl moposoii nosepxrocmu [10, c. 63]: a) omxpoimuiii mop;

6) saxpimbiii (caMOCONPANCEHHDIT) MOP; 8) CAMONEPECEKAIOWUTICA MOD

TlocTpoeHne TNPOCKIMH TOYKH, TIPUHANNEKAWENA TOPOBOI
IOBEPXHOCTH, BBIIOJHACTCS IIPH TIOMOINM MAapajiely, HPOXOAAIeH
yepes Hee. PaccMoTpuM puc. 4.6, a. 3anaHa (poOHTaTbHAs MPOCKIMS
toukn F(F,). Heo6X0mMMO MOCTPOUTH FOPH3OHTANBHYIO MPOEKIAIO F.
IlpoeeseM depes Touky F mapamiens p. Ha ($poHTANBEHON NPOEKLUH
BCE Tapaiuten GyJIyT pacnonaaraThCs TOPU3OHTANBHO, MTOCKOIBKY OHM
napasuiensHsl miockoctn 11, Iapannens p npoeunpyercs na I, B Buae
okpyxHOCTH. [Io NTUHHMU CBA3M NPOEUUPYEM TOUYKY F Ha IPOEKIHIO
Hapajieny p, ¢ y4eTOM BHAMMOCTH TOYKH (TaK KaK TOYKA 3a[jaHa Kak
BUIMMAs, BBHIOMpacM IepeceyeHue, pacIONOKEHHOe OJIMKe BCEro
K HaGIIOMaTeIo).

Ilocmpoenue nunuu nepeceverusn nOGEPXHOCHEl
Jluruu mepeceueHuss TMOBEPXHOCTEH CTPOATCA €  IIOMOIIBIO
BCIIOMOTATeNbHEIX MOBEPXHOCTEH. B KadecTBe TaKMX MHOBEPXHOCTEH
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4. OBOGUEHHbIE NONLIMOHHBIE 30ACHN. AKCOHOMETPUYECKNE npoeKLUmm,
Passeprra. MopsaoK BeINOAHEHWS artopa N2 3

MOXXHO HCIIOJIB30BaTh IIJIOCKOCTH, a TAKXKE C(bepymecxﬂe, LIMIAHAPUYECKHE,
KOHHYCCKHE ITOBEPXHOCTH.

Puc. 4.7. Hocmpoenue nunuu nepecevenus nosepxrocmeii [10, c. 667

Anzopumm nocmpoenus nunuu nepecevwenus noeepxmocmel
(puc. 4.7) 3aKIrr04aeTes B CIeMyOMEM:
I) BeIGMpaeTcs BenomorarebHAs IOBEPXHOCTE (Ha puc. 4.7 — X);

T\ Kpumepuit evibopa euda ecnomozamensnoii nosepxnocmu:

0 BCIIOMOTaTeIbHAsI IOBEPXHOCTD AOJIKHA TIEPECEKATHCA ¢ MCXOIHOM
IOBEPXHOCTBIO 110 TpapuUecKd IPOCTHIM JHUHHMAM: HPAMBIM
HIIA OKPYIKHOCTSM.

2) onpemensrOTCA JMHHUM TIepecedeHHs KaxAOH M3 HMCXOMHBIX
noBepxHocTei (Ha puc. 4.7 — @ u ¥ ) ¢ BCIOMOIraTeIbHOM
MOBEPXHOCTEIO (Ha puc. 4.7 — 3T0 NUHUY M U 1),
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BeinoAHeHmMe rpadrdecinx paBoT no AucUMiAlHE
«HauepratensHas reomeTpris»

3) ompemensioTca OOHIME TOYKH UL TIOCTPOSHHLIX JIHHUH
nepecedeHus (Ha puc. 4.7 — 510 Touku A u B); onu u Gyayr
ABJATBCA TOUKAMM, MPHHAICKAMMMH THHUM IIepPECceycHums
HCXOZHBIX NOBEPXHOCTEH (Muuus d Ha puc. 4.7);

4) IS OTpeNeNCHUs MOCTATOYHOTO YHCHA TOYEK LIATH 1-3
HOBTOPSIFOTCS MHOTOKPATHO.

Knaccugpuxayus mouex, HPUHAONEHCAUIUX TUHUN nepeceyen s
Rnosepxnocmei

1. Onopreie mouku — sto sxcrpemanbHble TOYKH, OYEPKOBEIE
TOYKH ¥ TOYKM I'PaHUL BUAMMOCTH (puc. 4.8).
OKcmpemansivle _mouky -— TOYKH ¢ MAKCHMAJIBHOM MM

MHUHMMAJIbHOW KOOPAUHATOI (x, y HIIH Z).
Queprosvle Mok — TOUKH NEPECEYeHHs TIABHBIX MEepHIUAHOB
(04epKOB) MOBEPXHOCTEIL.

Touxu _zpanuy__eudumocmu — TOUKWU, KOTOPBIE  JeNAT
COOTBETCTBYIOMYIO MM IIPOEKLMIO JIHHUM MEPECeYeHus Ha BUIIMY 10
U HEBUAMMYIO YacCTH.

HocTpoenue muHIY epecedeHns Beeria HAUMHAOT C OIpeACIeHuUs
OTIOPHBIX TOYeK. OTIOPHBIE TOUKH PEKOMEHTYETCS 0503HAYATD 3arTIaBHBIMI
6yKBaMH JATHHCKOTO an(aBuTa.

2. [pomexcymounvie mouxu — touxw, PacHONOXEHHBIC HA VUACTKAX
JTHHIH IEPECEHCHNS MEXKTY OHIOPHBIMH (IIOCTPOCHHE MPOMEIKY TOTHBIX TOYEK
OCYLUCCTBIACTCA 110 JIPUBEICHHOMY BBINIE anroputMy). [TpoMerxyTodHbe
TOYKH PEKOMEHyeTCs 0603HaAYaTh apabCKUMH HH(pPaMuL.

51




4. OB06LEHHbIE NOULMOHHBLIE 30AQ4M. AKCOHOMETPUYECKNE MPOSKLAN.
PassepTka. MopsIAOK BeIMOAHeHMs aropa N2 3
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Puc. 4.8. Touku, npunadnescaujue iunuy nepecedenys nosepxrocmei [9, c. 62]:
A, B, E, F — sxcmpemansnere mouxu, C, D — mouru epanuy suUOUMOCIU,
1, 2, 3 — npomedicymounvie mouxu
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BbIMOAHEHHUE MPADUYECKNX PABOT NO AVCUMNAKHE
«Ha4epTaTeALHOSs TEOMETPUS»

e

4.2.2. [loCTpOEeHNE AUHMM NepeceyeHnn MOBEPXHOCTEN

g srope N2 3

B omiope Ne3 B KaueCTBE BCIOMOTATENBHON IMOBEPXHOCTH [

[OCTPOEHHS JTIMHUH IIEPECCIEHUS HCTIONB3YCTCS MIIOCKOCTE.
[ToJI0sKeHAE BCIOMOTaTeIbHOM MIO0CKOCTH BEIOHPAETCA TaK, YTOOKI
JMHHS ee TePecedeHrs ¢ MCXONHBIMU TOBEPXHOCTAMH IIPEACTaBIANA

c060ii IPAMYIO HIIH OKPYKHOCTB.

80

Puc. 4.9. 3adanue Ons nocmpoenus TUHUY NEPeceyenis NOGEPXHOCMET

PaccmoTprM mociieoBaTenBHOCTD MOCTPOEHUS JIMHIAK [IEPECEUCHIUS
MOBEPXHOCTEH, M300pakeHHBIX Ha puc. 4.9. Tlposenem anaauz yciosus
3adauu. JI11 3TOTO OTBETHM Ha CIEAYIOIIME BOIPOCKL:
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4. OB0B6LIEHHBIE NOBULMOHHBIE 3CAQHM, AKCOHOMETOUHECKNE NPOSKLIN. BLINOAHEHME MOCPUIECKIX PAGOT MO AUCLIMMNAMHE
PassepTkd. MoPsSAOK BLINOAHEHMS SMIOPa N 3 «HavepTaTeAbHas reomeTpus»
_

1) KaKue IIOBEPKHOCTH H300PaKEHbI B 3a/IaHUH (HazBaHME, DOPAIOK
TIOBEPXHOCTI);

KaK OHHU ITPOELUPYIOTCA Ha KOMILTEKCHOM YEPTEKE;

JUIS TOBEPXHOCTEH BpamleHHs: IIIe obpasymomas, ITaBHbIY
MepuAnaH, SKBaTop, apajenn (HaiTH Ha OOEHUX JIPOSKIIHSX),

2)
3)

ropno (Ipy HalnHIHK);
KAKOBBI Pa3Mepbl MOBEPXHOCTEH, KaK OHH PacloNaraioTes
OTHOCHUTEIBHO JIPYT ApyTa.

Ha puc. 4.9 wn306paxensl (parMeHTB JABYX IOBEPXHOCTEH:
[UIAHPHYCCKOR (MaMeTpOM 100 MM u mmuHod 100 MM) M TOpPOBOH
(pammyc OCEBOH OKPYXHOCTH — 100 MM, OUaMeTp OKPYXKHOCTH
HOpMANBHOTO cedeHua — 80 MM). Ocb HIIHEAPIUECKON TIOBEPXHOCTH
HaxowTcs Ha Beicore 80 MM 1 Ha paccTosHAn 100 MM OTHOCHTEIIEHO OCH
BpAIIEHHS TOPOBOIl MOBEPXHOCTH. TpexmepHas MOIENTb TOBEPXHOCTEH

4

m3o6paxena Ha puc. 4.10.

 UAHGPUECKTS NOBEPXHOCTE

N\ mopobas nobepxHoCT

N /

Puc. 4.10. Auanus ycnogus 3adaqu
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[[uaEHAPMYECKas  MOBEPXHOCTE  ABIICTCA ($pOHTANBHO-
Hpoeul/lpymlﬂeﬁ. O6pasyionue LUIHHAPHYIECKOH IMOBCPXHOCTH
TipoenupyoTCa B HATYPaJIbHYIO BEIMYHMHY Ha IUTOCKOCTS 1.

TopoBasi IOBEPXHOCTE PACTIONOXKEHA TAKUM 06pa3omM, 9TO IKBATOP
ayeNb HauOOIBIIETO pajmyca) U TOpIO (Hapaijelib HAMMCHBIIETO

(map
yca) MPOSHHUPYIOTCA B BUJIE OKPY)XHOCTeH Ha (QPOHTANBHYIO

paan
[L10CKOCTH TpoeKumit 17,
[ocme aHanu3a YCJIOBMS 3aja4d HEOOXOLMMO HEpEeYEPTHTH

HOBEPXHOCTH  HA dopMar M TIPHCTYNATh K MOCTPOCHHIO JIAHHA

HepeceycHus.
1. Onpedensnem Xapaxmep TUHUU nepecedeHUA: TOPATOK JINHAI

HepecequI/Iﬂ, BO3MOKHO€E PACIOJI0KEHUAE, BUANMOCTD.

O

Ilops00K NUHUY NepecedeHUs OPENIENAETCS KaK NPON3BeICHUe
TIOPAKOB nepeceKaroIuxcs TOBEPXHOCTEM. Tlopanox
IPOCTPAHCTBEHHOH KPHBOil — OTO KOJIMYECTBO TOHYEK ¢
nepecedeHus ¢ TIOCKOCTBIO.

ITopsilok TIOBEPXHOCTH, B CBOKO OHEPEb, MOXHO ONPEACIHTH
KaK MaKCHMaJIBHO BO3MOXKHOE KOIMYECTBO TOYEK NMEPECEUCHUT
9TO# IOBEPXHOCTH € IPAMOK JINHUEH.

IopsAnoK IMIMHAPUYECKOl ToBepXHOCTH paBeH aByM. Ilopsmox
Y4 TOpOBOH IMOBepXHOCTH paBeH AByM. CliesioBaTeNnbHO, JIMHMA HX
nepecedenns OyaeT UMETh HOPAZOK 2 X 2 = 4.

ITocKONBKY LMIMHIPHICCKas IOBEPXHOCTh 3aHUMACT NONOXKEHHE
(dpoHTANLHO-IPOEIUpYOMiell, TO HPOSKIWsA JHHUKW IEPeceueHus
noBepxHocTell Ha [, yxe onpejiencHa — 3TO JIMHHA AE,C,MB,
Ha puc. 4.11.

2. Onpedennem onophple MOUKU: IKCTPEMATLHBIE TOUKM U TOUKA
TPAaHUI] BUAMMOCTH. DKCTPEMAaTbHBIMH TOUKAMH SABJISIOTCS OYEPKOBBIE
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4. OB60BUEHHDBIE NMOVLIMOHHBIE 30AC4M. AKCOHOMETDHUHECKNE NDOSKLMN. BbINOAHEHME rPAdUHECKX PABOT MO AUCLMMAMHE
Pa3sepTKa. [TOPSIAOK BbIMOAHEHNS aropa N 3 «Ha4epTateAbHas reomeTpmns»

- =

TOUKM — TOYKH HEepeceueHHs I[VABHBIX MEPHIMAHOB MOBEPXHOCTEH 1.0 mockocTH OYAYT MEPECEKaThes ¢ LIUTMHI[PAYECKON TIOBEPXHOCTHIO

(rouxn A u B), a Taxke Touku E u F, C u D. Touku rpafiull BATUMOCTH —~ 1 k133K HOCTH, coBnajarouiei Ha /7, ¢ poeKLyeil HIMHApA, ¢ TOPOBOH

510 Toukd M m N (puc. 4.11). Haxoqum HefOCTAIOMKC MPOCKIIMH TOUCK [IOBEPKXHOCTBIO — 0 JIyraM OKpYXHOCTHM (HapammeinsM m H m').

(ans E, F, C, D, M, N — cM. IOCTpOEHHE TOYCK Ha TOBEPXHOCTH TOPA, TjeneceueHne ABYX oKpy RHOCTEI] OMPEHENACT MOTOKEHHE TOHEK, OB

puc. 4.6). s obenx [OBEPXHOCTEH (TOUKHM [—4), T.e. TO4eK, NpPHHAIEKAINX
HCKOMOI1 TUHAK MEPeCCIEHIs (puc. 4.12).

Ni=m;

Ar=m,

Puc. 4.11. Onpedenenie onopHvix MO4€EK Puc. 4.12. Beedenue ecnomozamensHuix niockocmeti YposHs u NOCMpoeHue
NPOMEINCYMOYHBIX MOYEK JTUHUU NepecedeHUs
3. Cmpoum npomesicymounvle mouKu. BBOIIM BCIIOMOTaTEIbHBIC
[IOBEPXHOCTH B BUjle PPOHTAIBLHBIX IIIOCKOCTEH yPOBHS A 1 A’ (puc. 4.12)
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4, OBOBLLEHHBIE MOSULMOHHBIS 30AQ4M. AKCOHOMETPUHECKNE NPOSKUNM.
Pa3gepTKa. [OPSACK BBINOAHEHNS SMoPa N2 3

4. Onpedennem GUOUMOCHIL [IOBEPXHOCTEM, TOYCK W JIHHHY
nepeceuenus (puc. 4.13). O603HaYeHHA HEBUIUMBIX IPOEKIUN TOYEK
yKa3pIBaroTcs B CKOoOKaX. JIMHUM HEBHIMMOTO KOHTYPA MOKa3RIBAIOT
LITPUXOBO# JTMHUEH, BUIMMOTO — OCHOBHOM CIUIOIIHOM.

AN=m;

W affy )
\ I. 1y) 113:?(0’)

AF’—”mf

M,

| s
0 S

/)

Puc. 4.13. IlTocmpoenue nunuu nepecevens NO6EPXHOCME ¢ y4emom

BUOUMOCHIU
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BbINOAHEHWE rPAPUYECKX PaBOT MO AUCLIUMIANMHE
«Ha4epTateAbLHAs reoMeTpus»

————

4.2.3, OCTPOEHUE OKCOHOMETOMHECKON MPOSKLMM

AKCOHOMETPHYECKOE MPOCUMPOBAHUE IIPUMEHSIIOT JIJI1 OCTPOCHUA
HarIHBIX M300paKeHHIt IpeMeToB. Honyyenne akconomempusecko
npoexyuu  (pHc. 4.14) ocymecTBIsAETCA IIyTeM IapajjIeNbHOIO
HPOEIAPOBAHMST 00BEKTa TPOCTPAHCTBA — TOUKH, INHUH, HOBEPXHOCTH,
npeaMeTa — BMECTE € CHCTEMOM TpeX B3aHMHO NHEPIEHANKYISAPHBIX
oceif KOOPAMHAT, K KOTOPHIM OH OTHECEH B IPOCTPAHCTBE, HA HEKOTOPY IO
miockocts 1T,
npoexuui (KapTHHHOH ILI0CKOCTBIO).

Ha3bIBACMYIO HJIOCKOCHMbBIO  AKCOHOMEMPpUUECKUX

/ s S
/ / E
/ AZ ;Z ’ \\ '\\\

Iy /rx N/'

/ j!. I /. — ey \
/ ,/ r_l/%? ,Xm'”‘w%

/ / 4 ._J‘.’ ’}'I h /
/ Al ’;/»I’ﬁ'-'{"“ﬁw / :
Lyt ! e
(E 7

Puc. 4.14. Cymb akconomempuyeckozo npoeyuposanis

Ha puc. 4.14 Touka 4 ¢ ee MPOEKLMUAMH M CHCTEMOM KOODIMHAT
X, ¥, Z CIIDOSLIMPOBAHA Ha KAPTHHHYIO IUIOCKOCTh /1’ MO HAMPaBICHHIO
S. Ilpoexmuu oceit koopaumuar x, Y, z' HA KAPTHHHOHN ITOCKOCTH
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4. O606ULEHHbIE MOSULIMOHHBIE 30AQYN. AKCOHOMETPUHECKIE NPOESKLMN,
PassepTtka. MopsiA0K BbINOAHEHKS 3ntopa N2 3

I]' HOCAT HasBaHUE aKCOHOMempuHecKux ocell, Touka O’ — Hauano
AKCOHOMempuiecKux Koopournam. [IpOeKIMIO HATypaJIBHON KOOPIHHATHOM
nomaroi A4 A, Harutockoctu I1'(A'4,'4,") Ha3BIBAIOT AKCOHOMETPHYECKON
KOOPAHMHATHOW JIOMaHOH.

Ecnn Hanpasnienvie npoeuposanus S TepHeHUKYISPHO MIOCKOCTH
II', To mnogyYaemyr aKCOHOMETPUIO HA3BIBAIOT HPAMOY2OabHON
(opmozonanvroii), €M OHO COCTABISET OCTPHIM YroN ¢ MJIOCKOCTBIO
1I' — kocoyzonsnoi.

VCTaHOBMM B3aMMOOTHOUIEHNS MEXIY HaTypambHOW CHCTEMOM
KOODJIMHAT ¥ €€ aKCOHOMETPUYECKON mpoekuuei. Ha puc. 4.15 nokxasaHa
HaTypasbHas CUCTEMa KOOPAUHAT X, ¥, Z ¥ €€ MPAMOYTOIbLHASA POEKIHA
Ha mockocts /7',

e

)7?2

—_—
7
. z
5;?‘\‘\
rd

\.‘ \\“‘“ﬁ-& -~
\\ 4 ‘__/"’/.T:;""‘\ { ;
T )
a) 6)

Puc. 4.15. [lepexoo om namypanbHoti cucmemvl KOOPOUHAM K AKCOHOMEMPUL:
a — 83aUMOOMHOULEHUS MedCOY cucmemamu koopduram Oxyz u O'x'y'z’,
6 — uzobpadicenue NIOCKOCMU aKCoHOMempudeckux npoexyuti IT'

BbinoAHeHye rpaduieckux PAGoT No AUCUUMAMHE
«Ha4epTaTeAbHA reomeTPVisI»

B cmywae nmpaMoyronpHOH —akCOHOMETpHMH  oTpe3ok (OO0’
nepreHaAnKyIAper niaockoctu 17, a orpesku O'B, O'D, O'C npeactapisior
co00i aKCOHOMETpPHYECKHE MPOEKINH oTpeskor OB, OD, OC.

Eciin 0603Ha491Th YIIIBI MEXIY OCSIMH KOOPAUHAT U X IPOEKIIHAMHA
Ha KapTHHHYIO IIOCKOCTh I/’ Kak a, y; f B y4ecTb, 4yTo oTpesku O'B,
O'D, O'C 4apaaoTcd KaTeTaMH NPIMOYTOJIBHBIX TPEYIOJBHUKOB,
TUIIOTEHY3bl KOTOPBIX IIpecTaBieHs! oTpeskaMu OB, OD, OC, To 6yayr
BEPHBI COOTHOLICHUS:

0!B 01D orc

5 = cosa o5 = cosy E=cos,8

OTH OTHOINEHMS, YCTaHABIMBAIOIIHE 3aBUCHMOCTH  MENKIY
AKCOHOMETPHUYECKON INIMHON OTpe3ka M ¢¢ HATypajabHOM BEJIWYMHOIM,
HA3BIBAIOTCA HOKA3ZAMENAMU (KOIQuyuenmamu) uckaycenus 10
AKCOHOMETPHUUIECCKUM OCSIM:

U =CoS A V = C0S y w=rcosf

Jns orpeska OO’ cyMMa KBaApaToB HAIPABIAIONINX KOCHHYCOB
paBHa eqUHUIIC:

cos? (—723— a) + cos? (g——y) + cos? (g—ﬁ) =1

sin®a + sin?y + sin?f =1
WM
1—cos?a+1—cos?y +1—cos?f = 1.
Otxyna

cos?a + cos?y + cos?f =2
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4. O606UEHHbIE NO3NLIMOHHBIE 30AGYU. AKCOHOMETOUHECKME MPOEKLN,
Paseeptka. MopsaoK BINOAHEHMS 3NOPa N2 3

HITH -
W+ v+ wr =2

Takum 06pa3om, B IPAMOYTONBHON aKCOHOMETPHYECKOM ITPOeKIHU
CyMMa KBaJ[paTOB IOKa3aTeleil NCKaXeHUs PaBHA JIBYM.

Ecnn mnockocts I1' iMeeT OAMHAKOBBIE YINBI HAKIOHA K OCAM
HATYpPajJBHOHW CHCTEMBLI KOODAMHAT, T.€. & = y = B, cilefoBaTelIbHO:
u=v=w. Torna 3u° = 2, oTkyma

u=v=w=0,82.

Takol B IIPSMOYTONHEHOH aKCOHOMETPHH HA3KIBACTCS U30MEMpPUEH.
3aMeTHM, 9YTO TIIOCKOCTh /I’ B HEPECEUeHMH C OCSAMHU HaTypaldbHOM
CUCTEMBI KOOPAMHAT 00pasyeT TaK HA3BIBACMBIN TPEyTONBHUK CIEHOB
BCD (puc. 4.15, a). OYeBHIHO, YTO B H30METPUM 3TOT TPEYTONBHUK
OyZeT paBHOCTOPOHHHUM. YIJIBI MEX]Y aKCOHOMETPUYECKHMMH OCAMHU
O%', OY%, O7% npu sToM OyIyT ONWHAKOBEIMH H paBHBIMH 120°
(puc. 4.15, 6).

Ang  ynpomeHus TMOCTPOSHHH HM30OMETPHYECKON IIPOEKIHUU
KO3 PUIMEHT UCKa)KEHHUA IPUHUMAIOT PABHEIM EIMHUIIE, 9TO IPHABOIUT
K yBEIIMYEHUIO M300paKeHHs! 110 CPaBHEHUIO C AEHCTBUTENEHEIM B 1,22
pasa. Mnpivu cnoBamy, Macmtab Takoro n3obpakenus 6yget M = 1,22:1.
Takyro axcoHOMETpHIO Ha3bIBAOT Hpueedennoii. IlpuseneHHas
AKCOHOMETpPHS 3HAYWTeIbHO ynoOHee B pabore. Hanmpumep, mis
IIOCTPOEHNA aKCOHOMETPHYECKOH TPOEKIWH TOYKH 4 ¢ KOOPAMHATAMHU
(x, ¥, ) B IpUBEIECHHOH HU30METPUH MO aKCOHOMETPHIECKHUM OCSIM HYIKHO
OTJIOKUTE €€ HaTypaJIbHbIE KOOPAUHATH (pHc. 4.16).

BbInoAHeHMe rpaduyeckux paGoT No AUCLUNAMHE
«Ha4epTATeAbHOSs reoMEeTPNSI»

Az z
VZ,
N A’
X4
X o
N
A7 Y

Puc. 4.16. [punyun nocmpoenus npusedeHtoll usoMempuieckoi npoexyun

mouxku A

[IpsMoyronbHas Oumempus TONYYACTCS, €CIH JBYM OCSAM
xoopauHar (00s19H0 Ox 1 Oz) IpUIATh PaBHEIA HAKIOH K MIockocTH I1',
a TPETB OCh PACIIONOKHUTE TaK, YTOOBI OKA3ATENh MCKAKEHMS 10 Hell
OBLI BIIBOE MEHBIIE MTOKA3aTerel HCKaKCHUS 110 IBYM IPYTHUM OCAM, T. €.
u=w = 0,5 v. B oToM ciyuae:

u=w=094;v=047.

[Tokaszaresb NCKAKEHUS B HPUEEOeHHON TUMETPHH TI0 OCH C YTIIOM
HakyIoHa 41°25° paren 0,5, 110 AByM APYTHM OCSM paBeH exunuie. Ilpu
3TOM U300paXKeHHe OKa3bIBaeTCs yBenndeHHBM B 1,06 paza (M = 1,06:1).
JLi1st moCcTpoeHn A TUMETPHYECKON IPOSKINM TOUKH A ¢ KOOPIMHATAMH (X,
¥, Z) TI0 aKCOHOMETPHYECKIM OCAM X' Mz Hy KHO OTJIOKHUTE €€ HATY PaJIbHBIE
KOOPZIMHATHL X ¥ Z, COOTBETCTBEHHO, a 110 OCH ' — YMEHBIIEHHOE BIBOE
3HaYeHHe KoopauHarel y (puc. 4.17).

63




4, OCOO6LLEHHbIE MO3NLVIOHHBIE 3AACUN, AKCOHOMETPUHECKIE NPOSKLIN,
PaseepTka. MopsaaoK BeiNnoAHeHMs amopa N2 3

Az z

Z4

X4

yZ

_l/4 7 y

9 6)

Puc. 4.17. llocmpoenue npusedennoil dumempuneckoii npoexiy mouxu A

s MOCTPOeHMS aKCOHOMETPUYCCKOM INPOEKIMH BHIOPAHHOM
HOBEPXHOCTH HEOOXOIHMO COONIONATH CIEAYFOLIYIO ITOCIE0BATEIFHOCTh
JENCTBUM:

1) ssibpamsv 6uo axconomempuu ¢ zasucumocmu om Gopmol
uzobpasicaemozo obvexma. 1'OCT 2.317-2011 «AKCOHOMETPHYECKHE
IOPOCKIMKY YCTAHABIMBAET [IBA BUAA HPSMOYTONBHEIX (M30METDHS
¥ IMMETPHS) ¥ TPH BHJA KOCOYTOIBHBIX aKCOHOMETPUYECKHMX TIPOEKIHIA
(bponTanbHas U ropu3OHTANIBHAS M30METPHH, GPOHTAIBHAS JUMETPUS)
B 3aBUCHMOCTH OT HAmpaBIeHHA NpoeunrpoBanus. Jis rpadudeckoro
peLICHUS 3a/1a9y, IIPeAIaraeMoi CTyIeHTaM B JaHHOH KypcoBoit paborTe,
YAOOHO CTPOMTH NPHBENCHHYIO HPAMOYZOJIbHYIO H3OMEMPUHECKYIO
npoexyuro BEIOPAHHON TIOBEPXHOCTH, TIOCKOIBKY MTOKA34TENH HCKAXKEHHS
L1 HEC 10 BCEM TPEM OCSAM OIHHAKOBHI (4 = V = W), TNOO0 NPHBEACHHYIO
RpAMOY20bHYI0  Oumempuueckyrw  npoekuyuiro  (u=w=0,5)
B COOTBETCTBHU C YKA3AHUAMY ITPEIOIABATENS.

2) omuecmu 6bIOPAHHYIO HOGEPXHOCHIL K HEKOMOPOU CucHieMe
koopounam. ITockoNTbKyY aKCOHOMETPHYECKOe H300paskeHue MPEICTaBIIET
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BbinoAHEHWE rpadryeckux paBoT Mo AUCUMNAVHE
«HauyepTtareAbHOs reomeTpus»

cO00H MPOEKIMIO MPEIMETA, CBA3aHHOTO ¢ IIPOCTPAHCTBEHHOM CHCTEMOM
TPEX B3aWMHO JIEPHCHIUKYJISAPHBIX KOOPAMHATHEIX OCEH, Ha KAPTHHHYIO
IIOCKOCTh, HAYNHATH ero IIOCTPOEHHUE CIERAYET C BHIOOpA PACIIONOKEHUS
1 MOCTPOEHUSA CHCTEMBI Oceit KoOpAUHAT OXpz Ha KOMILUIEKCHOM YepTekKe.
Bo3MoxHEIE BAPUAHTHl PACIIONOKEHUS KOOPAMHATHEIX OCEH CHCTEMBI
Oxyz npusenens! Ha puc. 4.18. BeI60pOM pactionokeHus oceit MBI MOXKEM
He TONBKO BIIMATEL HA HATIAJHOCTH M300paskeHUs B LIEJOM, HO M JenarTh
Oonee BEIPa3UTENILHBIME OT/IENBHBIE SeMEHTHI H3AE/Hs.

zz )\ 22
XZ/ ‘ | o=y JOe=xz J?
Or=z7
© © ==
X ' | O=z1 )2
iV V xs

Puc. 4.18. Bapuanmer pacnonosicenus cucmemst oceti Koopounam

HQ KOMRBIEKCHOM Yepmedice

3) nocmpoums  aKconomempuueckue ocu € Ccoomeemcmesu
¢ eviopannbim eudom axcornomempuu. Ha cBOGOZHOM Hojle depTexa
HEOOXO/IMMO BEIYEPTHTH AKCOHOMETPHYECKHE OCH. B HpAMOYTrOIBHON
H30METPHH aKCOHOMETPUYCCKME OCH paclojaratores moa yriuom 120°
OTHOCHTENIBHO APYT APYTa, OCh Z HAIPaBIeHa BEPTUKANBHO (puc. 4.19).
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4, OB0BUIEHHbIE MOMLMOHHDBIE 30AQ4M. AKCOHOMETPUHECKIE NPOEKLMN,

PaseepTra. MNMopsaAcK BEINOAHEHNS 3MI0Pa Ne 3

4

Puc. 4.19. Cnocober nocmpoenus axconomempuyeckux ocesi ons uzomempuu

B mpamoyromeHol amMeTpuH ock z ocraercs BEPTUKATIBHOM,
HaKJOH OCH X K TrOpU3oHTamM cocrasnseT 7°10), k ocm y — 41°25
(puc. 4.17, 6). VIpOmeHHsIH crioco6 MoCTpOeHHs ocei JAMETPHH TIOKa3aH

Ha puc. 4.20.

o

3 KkAEmKY

<0

=
e

X

(" 3 kAemKky
8

=y

5 knemox 5 kaemox

Y

Puc. 4.20. Hocmpoenue axcoromempuyeckux oceii dns dumempuu

4) nocmpoums  aKCOHOMemMPUUECKYI0 NPOEKUUIO eb10pannoll

nosepxHocmu.
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BeinoAHeHWe rpadurieckix paboT Mo AMCLMAAMHE
«HauyepTareAbHas reomeTpusin

Ilocmpoenue uzomempuyeckux npoexyuii nogepxuocmeri

Mnozozpannuku. JIns MOCTPOCHUS U30METPUM MHOIOTDAHHUKA
I0CTaTOYHO MNOCTPOMUTE U30METPHYECKHME MPOEKIMH BCEX €r0 BEPIINH
u pebep. Ilpoekuun BepIMH CTPOAT IO KOOPAMHATAM, IPOEKLMM
peGep 1oJydYalOT INpOBEAEHMEM INPAMBIX JTHHHIN, COETMHSIIONHX
COOTBETCTBYIOIIME IPOCKIIMH BEPIINH.,

HocTpoenne M30METpUM IIECTUTPAHHOW TIPH3MBI (pHC. 4.21)
HaYMHAOT ¢ MOCTPOCHMA HU3OMETPUUECKON HPOEKUMH HIIKHETO
ocnoanui ABCDEF, pacnonoxenHoro B miockoctd xQy. U3 kaxnoi
BEPIUIMHBI CTPOAT OOKOBOE PeGPO COOTBETCTBYIOMIEH BEICOTHL, IIOCIE YEro
TIOJTy YE€HHBIE BEPLIMHEI COSHUHSAIOT peOGpaMy BEpXHETO OCHOBAHUS.

.

Z
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yr

Puc. 4.21. llocmpoenue usomempuyeckoii npoexyuu npusmol

HocTpoenye MHOrOrpaHHAKA B H30METPUN MOKHO CIEIATD IPOLLE
U HarmgnHe#, BBIOpaB COOTBETCTBYIOIIUM 00pa3oM MOJOXKEHHE ocei
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4. OGO6UIEeHHBIE MO3UUMOHHBIE 30AQ4M, AKCOHOMETPUYECKME npoekummu.
Passeptia. MopsAoK BuINOAHEHMS amopa Ne 3

koopaunat. Hampumep, cucremy koopmmmar Oxyz MOXHO BHIGpaTh
TaK, YTOOB OCh z COBMafAla ¢ BBICOTOI MpaMune! (puc. 4.22), a ock X
[IpOX0ouIIa 4epe3 OfHY U3 BEPIIHUH.

Crpoum aKCOHOMETPHYECKYIO  CHCTEMY KoopauHat O’z
TIPOMIIEBAA OCH X M y B OTPHLATETHHOM HANPABICHUH OT TOYKI O. inst
TIOCTPOCHMT aKCOHOMETPHH TOYeK / M 4, NeXaIuX Ha ocy X, U3MepAeM
UX IUPOTHI (KOOPAUHATEI X) H OTKJIAIBIBAEM WX BIIonb ocH x'. Touku 2
¥ 3 J1eXKaT Ha OXHOM MPsMOii, TaPAICHBHOR OCH X, U HMEIOT OAUHAKOBYIO
riryOuHy (KOOpAUHATY ). HocTpoum nzomerpuio sToii MPAMOH, OTIIOKUB
BJIOIIb OCH ¥ UX INIYOHMHY, K OTIOXKUM HA 3TOM IPAMOH COOTBETCTBYHOILME
IIIPOTHI TOYEK 2 ¥ 3. AHATIOTHYHO IOCTPOUM H30METPUYECKHUE TPOEKIIH
TOYEK 5 H 6 (B 06IAaCTH OTpHLATETHHBIX 3HaYeHuil y'). CoequHUB
TIOJYyHEHHEIC TOYKH, NONYYUM H30METPUYCCKYIO NPOEKLUIO OCHOBAHUS
nupaMuiel. OTIOXKHB HA OCH Z OT TOYKH O BBICOTY IIMPaMUIBL, TIOTYYUM
MSOMETPHIO BEPIIMHE! S. COEAMHAS BepmIHHy NUPaMUIE ¢ TOYKAMHU
OCHOBAHMS, NOTY1aeM U30METPHIO TUPAMHILL.

Puc. 4.22. ITocmpoenue USOMEMPUYECKOU NPoeKyuY NUPamudbl

BoinoaHeHme rpaguueckux PAGOoT Mo AUCUMNAMHE
«HavepTarensHas reomMeTpus»

Hoeepxnocmu epawyenus. Ilpu nocrpoenm H30METPHH LMITUH/Ipa
11 KOHYCa BpalleHHsT HIDKHEE OCHOBAHHe TOBEPXHOCTEl YAOGHO PaclionoxKuTh
B IIIOCKOCTH x(Oy, a KOOPAUHATHYIO OCh Z CHCTEME] Oxyz ynobuee Bcero
COBMEILATE ¢ OCBIO BPAILIEHH [IOBEPXHOCTEM. B 5Tom CIIy4Yae OKPYKHOCTH,
COOTBETCTBYIOIIME OCHOBAHHAM WMIMHAPA W KOHyCa, NpoenupyroTes
Ha AKCOHOMETPHYECKYIO IIOCKOCTh MPOEKIMI B 3ILIMIICHL Hpoexnun
TAKUX OKPYXHOCTEH CTPOAT Mo GOMBION ¥ Majoii OCAM  JILIMIICE,
UONOMEHNE W BENMYMHA KOTOPHIX yKazawel B I'OCT 2.317-2011
(puc. 4.23). B IIPAMOYTOIbHON M30METPHH HAIpaBlIeHHe MajloH ocH
SILIANCA COBNANACT C TOM KOOPHMHATHOM OCEIO, HallpaBJieHHe KOTOpOii
TCPICHMKYIAPHO ILIOCKOCTH OKPYKHOCTH Ha KOMILIEKCHOM YepTexe,
a Gonpmas oce — eii lepnenaukyisipna. Manas oce pasma 0,71d,
Gonbmas — 1,224. Kpowme oceit B smmuncax mmerores COIPsIKEHHbIE
AnaMeTpsl. OHM IApaINenbHsl 0CSM TOi TJIOCKOCTH, B KOTOPOH JCKHT
smminc. ConpsikeHHBIE AUAMETPEI PaBHBI TMaMETpaM HpPOeUMpPYEMBIX
OKpYXHOCTeH. Tak, ecam okpy) HOCTDH pacnoroxena B xOy, To Majas
OCh (2) mapajtenbHa OCH z, 60bIAs OCh M) —en NEPICHANKYISpHa,
a CONPSKCHHBIE AUAMETPHI (3, 4) NapasneabHbl 0CIM x U .

4

3 Y

Puc. 4.23. Ilocmpoenue UZOMEMPUU OKPYHCHOCIU




4, O606UEHHDBIE MO3NLMOHHBIE 30AA4Y. AKCOHOMETPUYECKNE MPOSKLUMN,
Pa3eepTtia. MOPIAOK BEIMOAHEHMS SrOPA N 3

TakuMm 00pa3oM, IMOCTPOEHHE H3OMETPHU LIMIUHAPA CBOJUTC
K U300paKeHUI0 HA AaKCOHOMETPHYECKOHW IUIOCKOCTH IPOeKIMH
OCHOBaHHI TMNWHApPAa W OYEPKOBBIX 00pasyIouux IMIMHAPA,
KacaTeNbHBIX K OCHOBaHUSIM. [N TMOCTPOEHUS] HHXKHETO OCHOBAHUS
IUINHAPAa HAXOAAT HEHTP OIJIMICAa W CTPoAT Touku (pue. 4.24):
YeTHIpe M3 HUX JiexKaT Ha O0NBINOM U MaJoH OCH JIIUIIca B YeThIpe —
Ha CONPSDKEHHBIX AMaMeTpax, Napajule)IbHBIX KOOPIHMHATHEIM OCIM
JAHHOH IUIOCKOCTH: TIONYYaeTcss BOCEMB TOYEK, II0 KOTOPBIM CTPOHTCS
mANC. AHAJOTHYHO CTPOHTCA BEpXHEE OCHOBaHHE IUMAMHIApa HA
COOTBETCTRYIOIIEM PACCTOSHHHU OT IIIOCKOCTH Xx'O’y’, ITOCIIE Uero cTposTes
OYEpKOBbIe 00pa3yIomne MIINHAPA KacaTeIbHO K ABYM 3IUIHIICAM.

Jnsa mocTpoeHMsA WIOMETPHH KOHYCA HEOOXOIUMO IIOCTPOUTH
HM30METPUYECKYIO TIPOEKIMIO OCHOBAHMS KOHyca (JBYX OCHOBaHHI —
JUTsE YCeUeHHOTO KOHyca) M HaHTH IOoJOXKeHHe ero BepinuHbl S’ Ha
aKCOHOMETPUIECKON TUTOCKOCTH TTpoeKIuii (puc. 4.25), mocjie 1ero gepes
BEPIIUHY KOHYCA MPOBECTHU KACATEILHEIE K JILITHIICY.

s

z

Puc. 4.24. Hzomempus yununopa Puc. 4.25. Hzomempusa konyca
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BhiNOAHEHME rPadUYECKX PABOT MO AUCLMNAVHE
«HauepTaTeAsHOs reomeTpusn

Ipumep nocTpoeHUs KacaTeHbHOHN K IMICY, MPOXoasIeit yepes
3aJJaHHYIO TOUKY S, IpeacTaBiieH Ha puc. 4.26. Orpe3ok SO npuHUMaioT
3a AuaMeTp W AENAT ero IOIOoJIaM, IHOCHE Yero MPOBOJAAT OKPYXKHOCTH
papuyca SO, = OO, ¢ ueHTpoM B TOYKe O, NEPECEKAIYI0 MALYHO
OKpykHOCTh B Toukax C u D. CrpouMm OD nmo nepecedeHHs ¢ OONBIION
OKpyXHOCTRIO ¥ O’D mapamaenpHO OONBIION OCH DJIUIHIICA W Ha
MepeceucHNy HaXoauM Touky kacauust D'. Touxy C' cTpouM aHaTOrTYHO
WM CHMMETPHIHO D',

Puc. 4.26. llocmpoenue xacamenvHoli K SAMUNCY

Tlocmpoenue nNpAMOYzOaBLHBIX OUMEMPUYECKUX HPOEKUN
nogepxnocmen

HocTpoeHue 1OBEepXHOCTEH B MNPAMOYTOJBHOM  JMMETPHUH
NPOBOJAT AHATIOTUYHO IOCTPOEHHIO, ONMUCAHHOMY ISl U30METPUH, C TOM
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4, O6061EeHHble MO3ULVOHHBIE 3AACUN. AKCOHOMETDMHECKUE NpOoeKUMN.
PassepTia. NMopsiAOK BEINMOAHEHWUS SNopa N2 3

IMING PasHUIEH, YTO KOOpIHHATa TOYEK, OTKIAABIBAEMEIX BIONb OCH
c yrmom HaknoHa 41°25' (game Bcero y), NONKHA ObITh yMeHBIICHA
B 2 pa3a OTHOCUTEIBHO e¢ JeHCTBUTENBHOTO 3HAYEHU .

Ha puc. 4.27 nokasaHsl IUMETPHICCKHE IPOSKLUUH OKPYKHOCTEH,
MapajIelbHBIX KOOPIUHATHEIM INIOCKOCTAM. Kak M B m3oMeTpHuecKoi
NPOEKINH, B INPAMOYTOJGHONH IUMETPUH HAIpaBleHHEe MaNblX OCeH
DIIMIICOB COBIAJAeT C HalpaBICHHEM TOH KOOPAMHATHON OCH,
KOTOpasg MEePHCHAMKYIAPHA IDIOCKOCTH OKPYJKHOCTH, Oompmue OCH —
MEPICHANKYISIpHEl Mangol och. ColpsiKeHHBIE IWaMeTphl SJUIMIICOB
fapaIeNbHEL 0CSIM TeX INIOCKOCTEH, B KOTOPBIX JIeXKaT 3JUINICHL

7= 0, 47 oo ocw)
2 = 2060’ fBonnyue ocul Z/
_?, 4 = d feanpsy eussie Joamnemps)
7 z 2 4
37 7
7
)ﬁ:,,//. 7= 0,.?50’ fraanne ge)
2= 7,06[7 (Dossuve ocul
7 3 d4 = 0,5[7’ lronpaxemnue uinonps)
2
3 E/, )’

Puc. 4.27. [locmpoenue okpyscHocmu 8 NPSMOY201bHOTl QuMempuy

5) HaHecHu JIUHUIO HEpeceveHus HA AKCOHOMEHPUUECKYIo
npoekyuio  noGepxnocmu. JIlMHEA  TepecedeHus  CTPOMTICA 1O
KOOPAMHATAM BHIOpaHHBIX Ha Hel TOUeK COTIACHO MIPHHIIUILY [IOCTPOCHHMS
AKCOHOMETPHYECKUX IIPOEKLMIi TOYEK, IPHBEIEHHOMY Ha puc. 4.16, 4.17.
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BbIMOAHEHVE rpadryeckmx pPatoT NO AUCUNNAUHE
«HavepTateALHOs reoMeTpus»

Jlns HeCKOAbKMX TOYEK, NMPHUHAICKANNX JUHUU IEpPEecedcHus ABYX
[IOBEPXHOCTEH, HeOOXOIHMO TIOCTPOUTE KOOPANHATHEIC JIOMaHEIe JTHHUHY,
OIpeeIAIoLIAe TTOPSIOK TIOCTPOSHUS aKCOHOMETPHUECKHX NPOEKLHH
Toucxk. [lomydeHHEBIe TOUKY COSAUHAIOT IIABHOM KPUBOIL.

6) onpedenums euOUMOCHE JNUHNHI ROGEPXHOCHU W NHHUU
nepeceuenus 08yx nogepxuocmeil. AKCOHOMETPHYECKAS IIPOEKIMA
BHIOPAHHOMN MOBEPXHOCTH JOIKHA OBITH M300pakeHa ¢ y9eTOM BUAUMOCTH
€€ OCHOBHBIX 2JIEMEHTOB (OCHOBaHHIH IMITMHAPA H KOHYCa, pedep MAPaMuIb!
¥ TIPU3MBI), & TAKKE JIMHUH MepecedeHns IOBEPXHOCTEH, 9acTh KOTOPOH
MOKeET OBITh 3aKPHITAa BUIMMOI YaCThO MOBEPXHOCTH (pHc. 4.28);

IUHUS NEPECEYEHUA

Puc. 4.28. Hzomempusa nogepxHocmeli ¢ HaHeCeHHOU TUHUel nepeceyeHus

7) opopmums u obeecmu uepmesic. II0CKONBKY IpHUBENECHHBIE
AKCOHOMETPHYECKHE  MPOCKIMN  YBEIMYEHbl  OTHOCHTENBHO  HX
JIEeMCTBUTENBHEIX PA3MEPOB, OTMETHM 3TO HAIIIHCHIO Hal H300paxKeHueM
«Mzomerpus 1,22:1» win «Iumerpus 1,06:1» (B 3aBUCUMOCTH OT BHIA
AKCOHOMETPHM), BHIIIONHEHHY O 7 HAKJIOHHBIM HIPH(TOM.

O6BoKa YepTeKa BEITIOIHSICTCS COTIACHO O0IIMM PEKOMEH AL M:
BUIVMEIE THHUY YepTe:ka — OCHOBHOW CIIOIIHOM JIMHUEH, HEBUAUMbIE —
WITPUXOBOY IMHUEH, TMHUHN MOCTPOEHUS — TOHKOH CIUIOIIHOM JINHUAEH.
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4. O606LEHHDIS NO3ULIMOHHBIE 30AQYN. AKCOHOMETONYECKUE MPoeKLMN.
PassepTia. MNOpPSIAOK BbINOAHEHMS arkopa N2 3

4.2.4. NocTtpoeHne pa3BepToK MOBEPXHOCTEN

Memoost nocimpoenusa pazeepmox noeepxHocmeii

IIpy KOHCTPyWPOBAaHMH JeTalell U3 JIMCTOBOro Marepuana
MOTYT NPAMEHATHCA CIIOKHBIE IeOMETPHYECKHE (POPMEI, MOJYdYaeMble
¢ MOMOIIBI0 THOKW. [Ipy H3TOTOBIIEHNH JIMCTOBEIX 3arOTOBOK UL TaKHX
JeTajed OPUMEHAIOT METO[Abl HAYepTaTeNbHOW reOMETpUM, 4YTOOBI
IPaBUIBHO PACKPOMTE JIMCT MeTaa. JLis IoHUMaHus GOPMEL M pa3MepoB
JHCTOBOMH 3ar0TOBKH HY)KHO Pa3BEPHYTH HOBEPXHOCTH JIMCTOBON AeTanu
1 COBMECTHUTH €€ C INIOCKOCTBIO. ITonyueHHas Gurypa Gymer Ha3pIBaTHCA
Pa3BepTKOil.

@ Pazsepmkoii TOBEPXHOCTH Ha3BIBACTCS IIIOCKAS UTYpa, KOTOpas
HONTyYaeTcs IPH COBMETEHUH IIOBEPXHOCTH C IIOCKOCTLIO.

Pazeepmpieaionjueca noBepXHOCHY — 3TO NOBEPXHOCTH, KOTOPHIE
MOXHO IyTeM H3rubaHus COBMECTHTH C ILIOCKOCTBIO 0€3 CKIIaJoK
¥ Pa3pheIBOB (HalpuMep, HUIHHAPUYCCKas, KOHMYEeCKas, MHOTOrpaHHas
MOBEPXHOCTH).

Hepaszeepmuiearomjuecs HOBEPXHOCHMU — 3TO IOBEPXHOCTH,
KOTOpEIE MOKHO COBMECTHTB C INIOCKOCTBIO TOJIBKO B TOM Cly4ae, eclu
paspesarhb €€ B OJHOM HIIM HECKOJbKUX MecTaxX (HallpuMep, TopoBasd
IIOBEPXHOCTh, KOHOW, IFIIHHAPOU U cdepa).

Knaccupukanus pa3BepToK B METO/I0B UX MOCTPOEHHUS NPUBEIeHa
Ha puc. 4.29.

OcHoegHble ceoiicmea pazeepmiiL:

1. Kaxao#l TouKe NOBEPXHOCTU COOTBETCTBYCT OHA M TONBKO

OJIHa TOYKA Ha Pa3BEPTKE.
2. JlnwHa TMHWM Ha YIOBEPXHOCTHU PABHA JUTHHE COOTBETCTRY FOIHEN
JIVHUH HA Pa3BepTKe.

BbinoAHeHWEe rpaprHecKkmnx patoT No AUCUMAAUHE
«HauYepTATeALHASt reoMeTPVS»

3. Ha pa3sBepTKe COXpaHSIOTCS BEIUIMHBI TUIOCKUX VITIOB.

4. TlapannenbHBIM NPSIMBIM HA HOBEPXHOCTH COOTBETCTBYIOT
napa’suieTbHbIe MpAMbIC HA Pa3BEPTKE.

5. Ilmomane 3aMKHYTOH (QUryphl Ha [IOBEPXHOCTH PABHA ILIONIAAN
TOH ke (PUrypHI Ha pa3BepTKe.

[ PA3SBEPTKH HOBEPXHOCTEH ]

s pasBepTHRAIOUTHRCH JinA HepasBepTHIBAIOUHA C HOBEPXHOCTEH
noBepxHEOCTE
Hpubanmernne: Yeaonupie:
Toamsie TIOBCPRROCTHANIID PYIOT TIOBREPXHOCTS PasbuBaca Ha
{npnGmm\'cﬂﬂo 3ami ex—mor} PAR OTCEKOR, Bamuptit ua
TIOBEPX HOCTAME BITNCANHBES 1 KOTOPBHIX SAMEHACTCA OTCEROM
OVICAHHBIX MHEOTOTPAHHHKOB XpHBOii pasBepTHBAIOILEicH
{mprosun mpavia) TOBEPXHOCTH
MeTons! HOCTpOEHIN:
v Apaaurageckmii / N\
MeToR MeTofs BOCTPOCHNA: MeToas NOCTPOCHNIA:
¥ MeToa HOPMAABHOTO v
cevueRHg v Merog MAALIX X0P] Mero;_( ANNPORCAMANEDR
v MeTog packaTsn v MeTon TPHART YA RAK
v Merog HOpMAABEOTO
cedenns

Puc. 4.29. Knaccugurayusa pazeepmox u Memooos ux HoCmpoeHus.

1. Ananumuueckuit  (zpagoananumuueckuil) memood — 370
METO[, TP KOTOPOM IIOCTPOSHHE FEOMETPUUECKON (UTyphl pa3zBepTKH
OCYIIECTBIIAETCA ¢ IPUMEHEHHEM H3BECTHEIX (HOpMysl. AHAIUTHYECKIM
MCTOIOM MOXXHO HOCTPOMTH Pa3BEPTKH LIS NOBEPXHOCTH IIPAMOTO
KPYTOBOI'0O KOHYCa W MIOBEPXHOCTH IIPAMOI0 KPYyTOBOTO IHIIHHAPA.

Ilocmpoenue  paszeepmku  YUNUHOPUHECKOU  HOBEPXHOCHIU
AHATUMHYECKUM MEMOOOM.

Pasgeprkoii OOKOBOK MOBEPXHOCTH IPAMOIO KPYrOBOIO IIMIIMHIpA
GyzeT NpAMOYTONBHIK, BEICOTa KOTOPOIO paBHa BLICOTE UMIHH/PA,  JUTHHA
BBIYMCIAETCs 110 opmyie: L = zd, Tae d — nuametp miwmaapa (puc. 4.30).
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4. OB60BWEHHBIE NO3NLIMOHHBIE 3AAQHM, AKCOHOMETPUYECKIME npoeKUnnt.
PassepTtia. MopsAOK BLINOAHEHWS armopa N2 3

A
N 4
| u L
l ZAES @’ =
| 1 O
ﬁ/ TT7-GAUHA OKDYXHOCIML OCHOBAaHUS

Puc. 4.30. Pazsepmxa 60K0801 NOGEPXHOCMIL NPAMO20 KPY208020 YUNUHOPA

Iocmpoenue nunun, npunadnescawyeii
KUNUHOPHYECKO  HOBEPXHOCHU,  HA
paseepmixe.

Paccmorpum LWTHHIPHYECKY 0
MOBEPXHOCTB, Ha KOTOPOW 3a/{aHa HEKOTOpas
nHnA AB (puc. 4.31). Tloctpoenys HadnHaeM
C OMpeleNeHNsd «HYIeBOW» o6pasyromeit
1-2. 3amaguM ee nonoxkeHwe Ha ob0emx
[NPOEKIOHSIX UMUIHHAPA U . OTMETHM €€
Ha pa3BepPTKe.

Beem TodKaM, MpUHAIIEKAIUM pas3-
BEPTKe, OyZeM nprcBauBath uHiekc «0». Ha
IMHUU AB 3aaeM IPOMEXKYTOUHBIE TOUKH
3 u 4 (puc. 4.32).

Crponm Ha pazseprke 06pasyrolue,
KOTOPBIM HOpHHAIJEKaT Touku A, 3, 4
n B. Ing 51010 HEOOXOMUMO OTIOKHTE OT
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A7 .

(11)=21

/41 H,

Puc. 4.31. Ilpoexyuu nuruu
AB na yununopuueckoii
nosepxHocmu

BBINOAHEHVIE MPAPUYECKUX PAGOT MO AUCUMNAMHE
«HO4YepPTATEABHOS reoMeToVS»

«HyITeBOi» 06pasyroel IIMHEL AyT OKpYXKHOCTel: m,, n, k;, 1. Onn
BBIYHCIAIOTCA 110 (POPMYJIE JUTAHBL {yTH CEKTOPa:

| = nR—
= ™ T80

rae R — paauyc OKpy>KHOCTH, 6 — YTOJ CeKTOpa.
BEICOTHI TOYEK IEPEHOCHM Ha Pa3BEPTKY ¢ PPOHTANHHOM IIPOCKIIUH.

224 : 20 : ; —o 20

Puc. 4.32. ITocmpoenue npoexyuu nunuy AB, npunadnescaujeri
YUTUHOPULECKOU NOSEPXHOCIU, HA PA3BEPIKE

Hocmpoenue  paszeepmiku  KOHUUECKOU  NOBEPXHOCHU
AHATTMUYECKUM MEMOOOM.

PaseepTroil OOKOBOH IIOBEPXHOCTH 1IPSMOTO KPYI'OBOIO KOHyCa
¢ IMHON ofpasyromel [ u paamycoM OCHOBaHMA R OyIeT CeKTop
(puc. 4.33), paguyc KOTOPOro paBeH /, a HEHTPANBHBIHA YT O BEITUCIAETCA
10 (hopMyIIe:

a®=360°R/I N
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4. OBOBLLEHHbIE NO3UUMORHBIE 3aAQ4M. AKCOHOMETRUYECKME MPOSKLUMN,
Pa3eepTia. MopsACK BbIMOAHEHMS anopa N2 3

2 - 360°

o

TR~
360"

=77

[S2B31=/Se B/~ HamipaneHas
bemiyura ompeka

Puc. 4.33. Paseepmxa 60k0801 N08ePXHOCMU RPSMOZ0 KPY208020 KOHYCA

Ilocmpoenue nunuu, RpuHAOIEIHCAUEl] KOHUNECKOU HOGEPXHOCH,
Ha pazeepmke.

Ilycts 3amana ¢poHTaNEHAS TIpoeKys TUEHA MN, TIpHHAIeKAIIEH
KOHHYeCKOH noBepxHocTH. OTMeuaeM Ha JTHMHUKM MN TPOMEXYTOUHBIE
Toukn /-3 (puc. 4.34). TlocTpouM TOPU3OHTATBHYIO HPOCKIHIO TUHIM MN
¢ MOMOIIBI0 00pa3yIomuX ¥ mapanielieli, MPHHAIICKAIAX KOHHYECKONR
MOBEPXHOCTH. ISl TIOCTPOEHUsT COOTBETCTBYIOIIEH €if JIMHUN Ha pa3BepTKe
OTMETHM Ha pa3BepTKE KOHyca 00pa3yromine, COOTBETCTRYOMINS 00pasyommm
KOHWYECKOH HOBEPXHOCTH, KOTOPHIM IIPUHAIIEKAT TOUKA M, 1, 2, 3, N. Yriel
JUIS IIOCTPOEHUS 00pa3yIOLINX Ha Pa3BepTKE BEIUUCIAEM 110 GOpMYyIIE:

=
360
rie o paccuuThiBaeTes o hopmyne (1).
TlocTpoenne Ha pasBepTke 00Pa3yIOIMIUX, KOTOPHIM IPUHAIEHKAT
Touku 2 u 3 (o6pasyromme S 6,, S,7,, COOTBETCTBEHHO), OCYIIECTBIAETCS
JIENIEHUEM CeKTOopa Ha 2 i 4 paBHBIC YaCTH, COOTBETCTBECHHO.
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BoIMOAHEHME MRadUHSCKIX PAGOT MO AUCLIMIAMHE
«HauyepTaTeAbHast reoMeTous»

Jna mnocTtpoeHus Ha pasBepTKe TOUEK, COOTBETCTBYIOIINX
ToukaMm M, 1, 2, 3, N, HcoOXonuMo ONpeAelInTs HATy pajibHbIe BETHIHHEI
PacCTOSIHUI, Ha KOTOPBIX OTH TOUKH HaxXOAATCI OT BEPIOIMHEL S,
1 OTIOXHUTE OTH PACCTOSHHS BIOIL IMOCTPOSHHEIX ob6pasyrommx. Jliis
OIIpE/IeICHUS HATY PajibHOM BeTMUMHE] PACCTOSHMS MOXHO UCTIOIB30BATh
moboll M3BeCTHBIN crmocol (cmocod TMPSMOYTOIBHOTO TPEYTOAbHUKA,
3aMeHBI ILTOCKOCTEH IPOEKIIUA, BpallleH s 1 T. IL.). [Ipu aToM Ans Touku 2
HATypaJIbHAs BEJIMYHMHA PACCTOSHUS 4O BEPLIUHEI S €CTh HA (DPOHTATIBHOM
MPOEKINH, T. K. o0pasyromas S-6 3aHuMaet nosoxenve gponranu. Ha
puc. 4.34 mokazaHO ompeAeTcHUC HATYPaJIbHOW BEJIUYHWHBI PACCTOSHUA
oT TOUKH M no BepmmmHEl S cnoco0oM NMPSAMOYTOIRHOTO TPEYTOJIbHUKA,
MCTIONE3YSt PA3HOCTB MTyOHH TOUEK O, .

Puc. 4.34. ocmpoenue nunuu, npunaonescaueti KOHUYeCKoU nOgepXHOCIny,

Ha paseepmre




4, O606LEHHbIE MOULMIOHHbIC 304041, AKCOHOMETPUYECKME NPoeKLMn,
Passeprka. MopsiaoK BEIMOAHESHUS anopa Ne 3

Hocmpoenue nunnu, npuHaonexcaweli nosepxnocmu npusmol,
Ha pazeepmke

Jist nocTpoenus npoekiim miHMH, OpuHAITIEXKAINEN TPH3MATHYIECKOH
TIOBEPXHOCTH, Ha Pa3BEPTKE UCIONB3YeM CBOMCTBA | M 2 pasBepTKH, a Tak:Ke
HPHU3HAKY NPHHAIEKHOCTH TOYKH TOBEPXHOCTH, JINHIN HOBEPXHOCTH.

Hoctponm Ha passepTke GOKOBOI TOBEPXHOCTH NPU3MBI JIMHHIO,
COOTBETCTBYIOMY0 nMHUM ABCA, npuHamexameii ee IIOBEPXHOCTH
(puc. 4.35). CHauana ormevaem Ha paseepTke oniopuele Touku A, B, C va
COOTBETCTBYIOIUX pebpax, OTKIAMBIBAA Ha HITX HaTypaJbHYIO BENTHIUHY
PACCTOSHYSL OT OCHOBAHHS MPU3MBL [IPOMEKYTOUHBIE TOUKH OTMEYaeMm
U3 YCJIOBUA MX NPUHAICKHOCTH JTHHHSM, MPUHAIEKAIIM rpasu
IPU3MBEI (B JaHHOM CIy4ae — IPOCHUPYIOIIUM MPIMBIM).

Mo Q>AP0

[ 20,

Da Qo
(D1)=(C1 )P+

1s

0 )=t

Puc. 4.35. Hocmpoerue mumuy, HDUHAONEIHCAUYEli NOBEPXHOCIU U3 MBI, HA paseepmxe

Obosnauenue pazsepmru na uepmenice

TpeboBanus x 0603HaYeHNIO Pa3BePTOK HA YEPTENKE YCTAHABIUBAET
FOCT P 2.109-2023 ECKJl OcroBHbre TpeboBanus K uyeprexxam. Ha
geprexe u300pakeHHe pasBepTKH HIOBEPXHOCTH COMPOBOKAACTCS
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BbinoAHeHne rpaguyeckux padorT ro AVNCUUMAKHE
«Ha4epTaTeAbHas reomMeTpugs

YCIIOBHBIM I'papuecKuM 0603HaYeHIeM «PasBEPTKa» B BULE OKPYIKHOCTH
€0 cTpenkoi (puc. 4.36): anamerp OKPY>KHOCTH — 5 MM, CTpeKa HMeeT
yrou packpsiBa 90°. Tonmmna 06BoiKY 3HAKA COOTBETCTBYET TOIIIMHE
CIUIOLTHOM TOHKOM JTMHUM Ha YepTexe.

35 min

Puc. 4.36. Yenosnoe epaguyeckoe 0603nauerue maxa «pazeepmiay

4.3. lNocAeAOBATEABHOCTS BBEINOAHEHMS artopa N2 3

1. Beibop koMIOHOBKH. Omop Ne 3 B o6mem CIy4ae COCTOMT U3
ABYX JIHUCTOB. JlmeT 1 COAePKUT H300paxkeHne ABYX HepeceKaromuxcs
TIOBEPXHOCTEH B IBYX NPOCKUMSX (DpoHTambHas u TOPU30HTAIbHAS),
4 TAaKKe aKCOHOMETPHYECKYI0 WPOEKIHI0 OTHON U3 MOBEPXHOCTEH
C HAHCCEHHOH Ha Hell IMHMeH Iepeceuenms. Jlmcr 2 (BBIIIONTHACTCH,
CCJM IPEAyCMOTPEH KaXeHIAPHBIM  yYeGHBIM ILIAHOM)  COREPKUT
H300paXKeHHe Pa3BEPTKH OMHOM 13 TOBEPXHOCTEH ¢ HAHECEHHOMH Ha Heit
JIMHUEH HepeceueHns.

2. KomrionoBska nucra 1 (puc. 4.37): popmar nemures MPHUMEPHO Ha
AIBC PABHBIC YACTH 10 TOPU3OHTAIH. B 1eBoif yacTH (opmara — npoekiun
HIOBEPXHOCTEHN, B TpaBoil wacTn popmarta — AKCOHOMETpHYECKas
1poexnus. KoMmoHoBka jrcra 2 (puc. 4.38): B neBoit yacTn topmara —
IPOEKIMM IOBEPXHOCTEH (kak Ha mucTe 1), Ha ocTaBuIeMes cBOOOIHOM
noje hopmMarta — passeprka BBIOPAHHOI TIOBEPXHOCTH.
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4, OBGOBLUEHHBIE NONLMOHHBIE 30ACHN. AKCOHOMETDUYECKIE MPOSKLIVY. BoINOAHEHME rPAPUISCKIX PAGOT MO AUCLMMNAMHE
Passeptika. MNMopaaok BEIMOAHEHWS amopa Ne 3 «HauepTaTeAbHOs reoMeTpus»
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4. OBO6WEHHbIS MO3ULMOHHBIE 30ACHU. AKCOHOMETPUYECKME npoekumn,
PassepTra. MopsaoK BbINOAHEHMS sntopa N2 3

3. IlocTpoenue MpoeKIKit TOBEPXHOCTEH 110 pa3MepaM U3 3a1aHMAL.

And Kaxaod 3a7aHHON IIOBEPXHOCTH HEOOXOIMMO HA IPOSKLUAX
HOCTPOUTE OYSPKOBBIC JTUHUM U COOTBETCTBYIOLIUE JTHHHE BUAUMOCTH.
OdepraHus Tex OTCEKOB KaX/O0H M3 IOBEPXHOCTEH, KOTOPHIEC HAXOIATCS
BHYTPH JPYroH [OBEPXHOCTH, HEOOXOAUMO HM300pa’kaTh INTPHXOBOM
JIHHUEH.

4. Tlocrpoenne NuHUY NepecedeHus MoBepxHOcTel. Ha uepresxe
COXPAaHAKTCA BCE IOCTPOCHHs AJIS OIIOPHBIX TOYEK JIMHHUHU MEPeCeYeHus
U JII HECKOJIBKHX PSA/TOBBIX TOYEK.

5. HlocTpoenne aKCOHOMETPUYECKOM MPOEKIMH OIS OXHOW U3
MOBEPXHOCTEMH.

6. Hanecenuwe IMHMHM IiepeceueHHs Ha AaKCOHOMETPHUECKYIO
IIPOEKIIHIO.

7.**TlocTpoenue pasBepTKH (€C/IH PELYCMOTPEHO KaTeHAAPHBIM
NnaHoM). PasBepTka CTPONTCA B HATYPANBHYO BEMUMHY ¥ TONBKO IS
OITHOM 13 IOBEPXHOCTEH (PEKOMEH Iy e TCS BEIOUDATh PA36epmblealouiuecs
TIOBEPXHOCTH W CTPOUTh MOUHPI0 Da3BepTKy). [l HOCTHXKEHHS
ONTHMAJIBHOH ~TOYHOCTH pPEKOMEHIYeTCs pa30MBaTh IOBEPXHOCTD
Ha 12 uacreil. Ilpu 9TOM SJ€MEHTHI ITOBEPXHOCTH, HA KOTOpBIC OHa
ACIUTCA UL MOCTPOCHHUS PA3BEPTKM (Iapaniieny, o6pasyomue u T. 1.,
U COOTBETCTBYIOIIHE DIIEMEHTEL €€ PA3BEPTKH, JOJKHEI OBITH ONMHAKORO
IpoHyMepoBaHbl. IIpy HanMumM CHUMMETPHM JOMYCKAeTCA YEPTHUTH
TOJIBKO YaCTh Pa3BEPTKH, IPUMEHAS OCEBbIE JIMHIH U JTHHHN 00pLIBA.

8. **HaHecenue JMHUN MepeceUeHNs HA PA3BEPTKY HOBEPXHOCTH.
Hepenocs 1MHMIO NepecedeHus ¢ NPOCKLMIA OBEPXHOCTH HA Pa3BEPTKY,
HEOOXOMMMO OTMEYaTh KaK ONOPHBIC TOYKM, TAK M HPOMEXKYTOUHBIE
TOYKH.
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BbinoAHeHme rpaguyecinx paGor ro ANCUUMAVHE
«HoueprareAsHas reomeTpurs»

9. KomnbloTepHoe MoASAMPOBAHME 1 BEPUPUKALIMS
MOAYYEeHHbIX B aMtopax petueHmin 8 CAMP
(Ha npumepe KOMMAC-3D)

5.1, Bepudbukaums noctpoeHmii smopa N2 1 8 KOMIMAC-3D

L. «®@atim» — «Coznare» — «JleTansy.

2. 3ajaTh CBOMCTBA MOZIEIH: B Hepese mocTpoenns ma cTpoke
«JleTanp» HaxkaTh IPaBOi KHOMKON MBIIIK (ITKM) «CaolicTBa Momen».
B okue «[Tapametpsi» B crpoke «Hanmenosanme» Hanmcars «[Tupamumay.
Ynanute matepuan (puc. 5.1).

Plapsinuion {}

4 i 5“% LEht 199 28005050
| A * i B Munag mx;w}'

v

Tirgrmangs

N Lhatigy an

LR Mgmapies e saion g ﬁ

Puc. 5.1. 3adanue ceoiicme modenu ¢ KOMITAC-3D
(30eco u danee noxaszan unmepperic KOMITAC-3D v21 u svlute, yuebnas eepcus

docmynna na caiime kompas.ru)

3. Ilepenmenosars maockocTu npoeknuii B Jlepese nocTpoeHus:
PasBEPHYTH CIIUCOK HAKATUEM Ha YEPHYIO CTPENKY. BrIaeauTh Ha3panme
TrockocTn B cnucke 1IKM u naxars «CoiicTsay (puc. 5.2, a, 6). B okne
«HapameTper» B ctpoxe «Haumenosanuey NEePEHMEHOBATE TIIOCKOCTH:
IOCKOCTh XY — B /7 » TIOCKOCTh ZX — B 11, nnockocts 2Y — B I f
(puc. 5.2, B).

4. 3ajanne TOYEK MO KoOpHHHATAM. Hepetitn B Menwo «Kapkac
U MOBEPXHOCTH». Ha mnamenmu wuHCTpymeHTOB «Kapkacy BEIOpAThH
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5. KoMMbloTePHOE MOASANDOBAHIE 1 BEPUOUKALIMS MOAYYEHHbIX B SMIOPAX
petternit B CAMNP (Ha npuvepe KOMITAC-3D)

komaHy «Touka 1o xoopmumaram» (puc. 5.3, a). Beectn KoopauHaThI
BepmuH nupamunsl 4, B, C, S. Ilocne BBeaeHUS KaxI0W KOOPAHHATEL
HaxuMarhb Enter. B JlepeBe nocTpoeHus epernMeHOBATh KakyI0 TOUKY
(puc. 5.3,0) B COOTBETCTBHH C 3aJaHKEM (BLLIETUTE B JepeBe MOCTPOSHH
HavmMeHoBaHnue Touky — J[TKM — Caoiictea).

a)
Tiszararpm 5 ' i mwz;i
E LBt @ ?é

Piaciuntin XY

o
o

 DInhpamernse

s £2 pamyn -

Puc. 5.2. llepeumenoeanue niockocmeti npoexyuii ¢ KOMIIAC-3D
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BbINOAHEHME rpadUYIecKnx PABOT MO AUCUMMAVHE
«HavepTtareAbHas reomeTpus»

Z;*m%mu . ! oo =)
FOHRE 10 KODPRINETIN £ E Cestoes ,
i i =
Brxre048 v @€ P
L. DS R e W e ;
g 305 T { -
% L3 N * 8
ALHGbpaKEIe f Gy é P
. L
Bt 20 } et
;@ € B %

6)

Puc. 5.3. 3a0anue xoopounam eepuiur nupamudor 6 KOMITAC-3D

5. Coenuuuth BepmuHbl pedpamu. i storo B mento «Kapxac
1 IIOBEPXHOCTH) HA TaHeIH HHCTpyMeHToB «Kapkac» BrIGpaTh kKoMaHIy
«Otpesok 10 KoopauHaTam». [IoNapHO COSANHNTS BEPIIMHBI IUPAMUIBI
pebdpamu. B JlepeBe nocTpoeHus nepeuMeHOBATH OTPE3KH B COOTBETCTBIN
¢ ux OyKBEHHBIM 0003HaueHHeM (puc. 5.4).

S AC
" AB
4S5
€5
»7BC

el

00006060
mMMmMmmmm

Puc. 5.4. llocmpoenue pebep nupamudor ¢ KOMIIAC-3D

Cmonenuposathk rpaHy nupaMuas! (puc. 5.5). Jns 5Toro B MeHIO
«Kapkac ¥ NOBEPXHOCTH» Ha IIAHENH HHCTPYMEHTOB «IloBepXHOCTH»
BEIOpaTh KomaHny «JIuHeliyaTas IOBEPXHOCTH [0 ABYM KPUBBIM».
B kayecTBe KpMBBIX IIONAPHO YKa3bIBaTh pebpa nupamust. IlepenveroBaTs
MOCTPOSHHBIE IPaHH B AEPEBE IOCTPOSHNS B COOTBETCTBUH C HAHMEHOBAHUEM
BEPILVH ITUPAMHATEL
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5. KoMnbloTepHOE MOASAMPOBAHME 1 BEPUGUKALMS MOAYUYEHHbIX B 3MIOPAX
petweHu B CATP (Ha npumepe KOMMAC-3D)

Hapancerp
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AN ®

Kol o,

Puc. 5.5. Mooenuposanue zpaneii nupamudsr ¢ KOMITAC-3D

Hacrpouts cBoiicTsa (puc. 5.6): mOMEHATH IBET rpaHell U 3a/aTh
IPO3PaYHOCTh (VI 3TOrO BELUENUTH B JlepeBe HOCTPOEHMS, HAXKaTh

IIKM, nepeiitu B «CBOMCTBAY).
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~ Crobpamenye

bagex
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Puc. 5.6. Hacmpoiika ceoticme nupamudvr 8 KOMITAC-3D

6. HOCTpOI/ITB FOPU30HTAIb B OCHOBAHHY IIAPAMHUIBI. JIJ'IH OTOr'0 3a/1aTh
IIJIOCKOCTD, TAPAJUICTBHYH) IIVIOCKOCTH 1711 B MCHIO <<Kap1<ac U TIOBEPXHOCTH»

2 s £ Bpyanyio

ﬂmpmiam
O uiev/
P
JOPEBIBHOL T I
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BeInoAHeHme rpaduiecikux paGoT no AMCLMNAMHE
«HauepTareAbHOs reomeTp Mt

Ha TIAHEIN UHCTPYMEHTOB «BenoMorarensupie 06beKTsn BHOGpaTh KOMaHILy
«CMeILIeHHAs TIOCKOCTEY U B Hell IepeKTIOuHThCS Ha komaHxy «Iltockocts
H€PE3 TOUKY NapaslieIbHO APy ol IIOCKOCTI. B kauecTBe 6a30B0 MIOCKOCTH
YKa3arh TIOCKOCTE [/, B KA4ECTBE TOYKH yKA3aTh BEPIIMHY OCHOBAHMS ABC,
HICPE3 KOTOPY1O NOJDKHA MPOXOIUTH TOPH30HTANb (pHC. 5.7, a).

{ismanam fos

TI00strs S8PE2 TONKY NADSANERSRD APYTOl (7] B
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Puc. 5.7 Hocmpoenue 2opusonmanu ¢ ocrosanuu nUPAMUObI
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5. KoMIbloTePHOE MOAEAUPDOBOHME ¥ BEPNOUKALWMSI MOAYHEHHbIX B SMOPaX
petwerni 8 CAMNP (Ha npumepe KOMIMAC-3D)

Hanee B MeHro «Kapkac ¥ OBEPXHOCTH Ha MAHEIU UHCTPYMEHTOB
«Bcriomorarenbabie 00BEKTH BEIOpaTh KoMaHy «OCh Ha NepeceueHUN
JBYX IUIOCKOCTEi» (B BbInamaromeM MeHr komaHiel «Och depes aBe
Toukm»). B okue «llapameTprr» B KadecTBe IIOCKOCTEH BHIOpaTh
HOCTPOEHHYIO TapaiuieisHo /1, mnockocts u rpavb ABC, 3ajarh
HaVMEHOBaHME TOPHU30HTAIH (puc. 5.7, 6).

7. AHaJOTMYHO TOPU30HTAIN TOCTPONTE (PPOHTAIE B IUIOCKOCTH

ABC (puc. 5.8).

T & é‘ TapsaiensHan nacKoCTs

IRl 7 ropwsonrane

| e : et e
‘;0 & 3 % {lapaniensnag NAOTKOTTE2

R C N /7 epowrans

Puc. 5.8. Ilocmpoenue pponmanu 6 0CHOBAHUY NUPAMUOb]

8. Haiitn monoskeHue OCHOBAaHMs BBICOTHI MupaMunsl. s 3toro
Ha IIaHeIu MHCTpYMeHToB «Kapkac» B komamme «Touka 1o KoopauHaTam»
nepersounThess Ha kKoMmaHnuy <«JlpoekimonHas Toukay. B oxne
«ITapameTpr» B cTpoke «OmoOpHAs TOUKA» yKa3aTh BEPIUMHY IIMPaMUJIBI
(touxy S), B crpoke «OOBEKT» YKA3aTh MIOCKOCTh, HA KOTOPYIO OyIeT
cripoenivpoBana BeprimHa S, T.e. rpans ABC. B oxne «llapaMeTpsn
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Boinoanerve rPadUIeCKUx PaBoT o ANCUMNAVIHE
«HaveptareasHas reomMeTpusy

B pasnene «CpolicTBan B cTpoke «HamMenosammey yKazate «D», T.K.
TONyHCHHAs NPOEKLMOHHAS TOYKa U OYET IBIATHCS OCHOBAHHMEM BEICOTEI
Ipamunet. Ipn HeoGxonuMocTH oMeHsITE UBET TOYKH (puc. 5.9).
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Puc. 5.9. Hacmpoiixa ceviicme npoexyuonno mouxu 6 KOMIIAC-3D

9. CoenmHuTe OTpeskoM IOCTpOCHHYI0 TOUKY D ¥ Bepmmay
S mupamunel. Iepenmenosars oTpesok B SD B Jlepese nocTpoenus,
CpaBHUTE MONIOKEHME TPOEKHOHHON TouKH 1 C LOJIOKECHHEM TOYKH D
Ha 3MI0pe.

10. CMoneﬂngBaTL BCIIOMOTaTEIBHY IO HPOCUHPYIOINY O
THIOCKOCTE-IIOCPETHIK, NPOXOALIYIO Yepes BBLICOTY IIMPaMUIBI (AHAIOT
BCHOM?FaTGHBHOﬁ TIIOCKOCTH, KOTOPAs WCHOJB30BAHA VIS pelleHHs
TICPEOH OCHOBHOH IIO3MLMOHHON 33/[a4M B HAXOKICHHH TO4YKM D Ha
aIrOpE).

Ecmu  Bciomoratenbhas IITIOCKOCTH-MIOCPEAHUK  Ha  MIOpe
BLIOHpANach TepHeHnKyIIpHO 1l,, To cnpoenuporars BBICOTY Ha
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5, KOMMbIOTEPHOE MOASADOBAHNE ¥ BEPUGUKALIMS MOAYHEHHBIX B SIOPAX
pewermin 8 CATMP (Ha npumepe KOMMAC-3D)

miockocts 17, ¢ nomompro komaHfbl «IIpoexmuonHas KpuBas» Ha
HaHenn mHCTpyMeHTOB «Kapkacy (eciy BCIOMOraTeNpHas IIOCKOCTh
MepIeHAUKYIgpHa I1,, TO BEICOTY MPOCIIMPOBATL HA IT) (puc. 5.10).

, Capansiseity La]
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R e S ] 5202 B o
Puc. 5.10. Ilocmpoenue npoexyuonnoti kpueoii 6 KOMIIAC-3D

B KauecTBe MOBEPXHOCTH IS TPOCIIUPOBAHNA BRIOPATH IIIOCKOCTh
II,, B KauecTBe KpuBOii — BBICOTY SD, B pasnene «CBolicTBa» BBECTH
HavMEHOBaHUE MPOECKUUH <<SZD2».

Janee B MeHIo «Kapkac 1 MOBepXHOCTH» Ha ITaHEIN MHCTPYMEHTOB
«IToBepxHOCTH» BBHIOpATH KOMaHAY «JIuHelyaTas MOBEPXHOCTE 110 JIBYM

KPUBBIM». B kauectBe KOHTYPOB yKa3arhk BBICOTY U €C IIPOCKUNIO Ha Hz.

3aaTh HAMMEHOBaHMeE MIIOCKOCTH U 11BeT (puc. 5.11).
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BirmoAHeHue roadgmiecikux paBoT no aucLmnAvHe
«HauepTaTreAsHAs reomeTpums»
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Puc. 5.11. Moodenuposanue u nacmpoiixa ceoiicme nAOCKOCMU-NOCPeOHUKA

11. B menio «Kapkac u NOBEpXHOCTH» Ha MaHeIH HHCTPYMEHTORB
«IloBepxHOCTM»  BBHIOpaTH KOMAHIY «IIponnenue moBepxHOCTHY
(puc. 5.12).  Ilpommuts rpaHAnE! IIOCTPOEHHOU  BCIIOMOIaTeIbHOM
TIIOCKOCTH TaK, YTOOBI OHH MEPECEKIH BCE MPaHH MUpaMuzbL. B paszene
«Kpomkm» ykaselBaTe rpamumer dparmesra MOBEPXHOCTH. JIMHHOMK
3aMaThCs CAMOCTOATEABHO, MCXOMIS M3 IPENBAPHUTEIFHOTO TIPOCMOTPA.




5. KomnetoTepHoe MOASAMPOBUHNE 11 BEPUPHIKALMST MTOAYHEHHbIX B SMOPAX BbIMOAHEHME rpadnYeCKnx PAGOT Mo AUCUMNAVHE

peteHur B CATP (Ha npumepe KOMMAC-3D) «HQ4epTaTeAbHOS FreoMeTOMS
%Pa";@’i%; e A R ”5 fV WME’?W 3 — e NE!’
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Puc. 5.12. Ilpodnenue 2panuy 6cnoMo2amensrotl RIOCKOCHU-NOCPeOHUKA

~CBodBa
12. HOCTpOI/ITB IIpAMYIO, SABJIAFOUYHOCS PE3YIBTATOM NEePpeCCUCHI A y

BCIOMOTATEILHON ITOCKOCTU-TIOCPEHNKA U IutockocTd ABC (puc. 5.13).
B menro «Kapkac 1 oBepxHOCTH» Ha IaHenu uHCTpyMeHTos «Kapkacy Puc. 5.13. Ilocmpoenue npamoti nepeceyeHs niocKocmeli u 3adanue ee
BeIOpars Komanny «Kpusas mnepecedenus». B pasmenax «HaGop ceoiicme

HOBEPXHOCTE» BhIGPaTh rpaHh ABC M BCTIOMOTaTENLHYH IIOCKOCTb.
3a1aTh HAUMEHOBAHHE ITPAMOM U IBET.

SR OREYE. paasan m

| 13. TlonyunTh MpoeKIuH pedep MUpaMUAbL, BEICOTEL X HOCTPOESHHOM
B 1.12 npsiMol Ha IUIOCKOCTAX npoekimi [7, v I1,. Jlnsd 9T0ro B MEHIO
«Kapkac 1 moBepxHOCTH» Ha TIAHETH HHCTPyMeHTOB «Kapkac» BRIOpaTh
: koMmanny «IIpoexunonnas kpusas» (puc. 5.14). B okne «Ilapamerpsn»

yKa3aTh IJIOCKOCTE Ipoekuuii (B pasaene «IloBepXHOCTH») U OOBEKTHI
' IUIs IpoertupoBanus (B paszaene «Kpuspie»).
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5. KomnstotepHoe MOABAVDOBAHWE 1 BEPUGUKALLMS MOAYYESHHbIX B aMopax
pewerni 8 CAMNP (Ha npyMmepe KOMMAC-3D)

Mapamerpe i
fipoekunoRHas wnesan ﬁ E
Ogeeninos )

11.Hauano koopavmar

A%
cs
BC
zs

Puc. 5.14. llocmpoenue npoexyuii pebep nupamudst na naocxocnu IT f

CpaBHUTE Monmy4eHHbIE PE3YIBTaTEI C Pe3yabTaTaMH HOCTPOCHHIH
Ha smrope Ne 1. [l HAMIAMHOCTH MOKHO CKDBITh HEKOTOPbIE OOBEKTHI
B JlepeBe MOCTpoeHMiT HakaTmeM Ha IMUKTOrpaMMy  «Buaumerin
PAIOM ¢ HAMMEHOBAHMEM OOBEKTA M TEM CAMEIM TOEPEBECTH €ero
B coCTOsiHUE «CKPLITHII 3& .

Coxparuts aiin. B naumenopanmn atina ykazars nomep IPYIIIEL
bamunmo u nomep BaphaHTa 1o tunry: «M10-1115B-24 Uranos 25Bap.

5.2. BepuduraLms NMOCTPOeHuin aropa N2 3
B KOMIMNAC-3D

1. «®aitmy — «Co3arey — «deTanpy.

2. 3ajmate cBoicTBa Momenm: B HepeBe moctpoenus ma CTpOKe
«lerans» Haxate IIKM «CaoiicTsa Mozenm» (cM. puc. 5.1). B okme
«IlapameTper» B crpoke «Hammenosammey Hamncark «llepeceuenue

ITOBEPXHOCTEI.

9% — —e—

BeinoAHeHue rpaduveciix PAGOT Mo AUCLMNAMHE
«HadeprateabHas reomMeTpus»

3. BO3MOXHBIIT anropuT™ peasusanmm 06001meHHOM TI03UIHOHHOI
sapaun 8 CAIIP pas6epem Ha mpuMepe NOCTPOCHUS IMHUH NepeCceYeHms
TOpa ¢ IHITMHAPUYECKOM OBEPXHOCTEIO (CM. pHc. 4.9).

Mopenuposanue nopepxrocTn TOpa OCYIIECTBIAETCS ¢ MOMOLIEBIO
OICpalit BBLIAABIMBAHMA [0 TpaekTopuu (puc. 5.15). B KOMITAC-3D
AJISL 3TOr0 MCIoNb3yeTes koMaHaa «IIoBepXHOCTH Mo TPAEKTOPUN» Ha
NaHean nHCTpymeHToB «Kapkac M moBepxHOCTH» — «IloBepxHOCTIY.
3a/laHMe MCXONHBIX [JAHHBIX IS BBIIOIHEHHS KOMaH/Ipl TIOJHOCTHIO
COOTBETCTBYCT COCTaBY ONPEACHMTENSA NOBEPXHOCTH TOpa: 3ajaercs
obpasyromas (OKpy»HOCTE) H OCh (B maHHOM Cnyuae — Y ayTH
OKPY>KHOCTH).
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Puc. 5.15. Ilocmpoenue nosepxnocmu mopa

Hocrpoenne umnunapudeckoit TIOBEPXHOCTH MOXKET OBITh
BBIIIOIHEHO onepaunei BolnapamBanns («Kapkac u HOBEPXHOCTH» —
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5. KoMMbIoTepHOE MOAEANPOBAHME U BEPUBUKALILS MOAYHEHHbIX B SMIOPROX
pelweHnin B CAMP (Ha npumepe KOMIMAC-3D)

«IloBepxHOCTI) — «ITOBEPXHOCTD BHIIABINBAHMY): 33/1A€TCA OKPYKHOCT
Y BeTIMYHHA BEIJABIUBaHUA (puc. 5.16).

E {ﬂapme’zw

BEPHILTE BUEETY BN

Prastonmes % 0

E §3am:wfrb NIBEEPAHT.,

7~ Ceodcres

Hagpesoparys,

A Dholipawenne

| et sammeis @ o worownny

Foew iy -y

Puc. 5.16. Ilocmpoenue yunundpuyeckoii nogepxnocmu

4. Jlnst MOCTPOEHHA IIMHUM IIePECEYeH s TIOBEPXHOCTE crenyer
UCMOIb30BaTh KOMaHAy «KpuBas nepeceyeHus» Ha MAHETH HHCTPYMEHTOB
«Kapxkacy (puc. 5.17). B kauecTBe HCXOMHBIX JaHHBIX JUIS MIOCTPOEHUS
JTHHUH MICPECEHEHN 3aJaeTCsl MOBEPXHOCTH Topa («HaGop nmosepxHocTeit
1») 1 immEAprYeckas nopepxHOCT («Habop HoBepxHOCTEIH 2%»).
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BbINOAHSHME rpadmyeckrx paBoT No AMCUMMANHE
«Ha4YepTaTeAbHOS reoMeTpUs»
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Fraynurar
| [Flaes

Fkenrp

] Pue. 5.17. [Tocmpoerine munuu nepecexenis nosepxnocmer

5. Llukanyeckue M KaHANOBBIE MOBEPXHOCTH MOTYT OBITh
CMOZIENINPOBAHbI [IPH TOMOIIY KOMAaHAB! «[[0OBEPXHOCTH IO CEUSHUSIMY.
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