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Jlexknmnsa Nel

1.Tema: Meroas! npoeunpoBanus. Meron Monxka. Onrop Monxa. [Ipoekunn TOUKH.

2.leab: M3yunth crocoObl HM300pa)KeHUs, OTOOpPaKCHHWE TOYKH, PACCKa3aTh KaK OMPEHCNSCTCS ero
pacrosnoxeHue.

3.Te3ucel JJeKuu:

Onepanusi IpoelupoOBaHUs JISKUT B OCHOBE O0Opa3oBaHUs depTexa. s ocyllecTBIEHMs OIepanuu
MPOCHMPOBaHMsI HEOOXOOUMO HMETh anmapaTr NpPoelUPOBAHUs, KOTOPBIH COCTOMT W3 TUIOCKOCTH
npoekiuii [11 u nenTpa mpoenupoBanus Sy (pucl).

Puc. 1

Puc. 2 Puc. 3

Urobb1 momyunth uzoOpakeHue (4epTéx) Ai Touku A Ha mutockocTH 11 Heo6xoanMo nmpoBecTH
MPOEUPYIONTYIO TIpsiMyTo (S1A) [0 mepecedeHust ¢ MIOCKOCTIO MPoeKIwii Iy :

A1=(S1A)N I, Aji- npoexius TOYKH A Ha IIIOCKOCTH MpoeKiuu I1;.
B 3aBucuMOCTH OT pacrojOKeHHs IIEHTpa MPOCHUPOBAHHUA Si OTHOCHTEIBHO  IIOCKOCTH

npoektuit 11 mpoermpoBanre MOXKET OBITh:
1. IleHTpaJbHBIM, €CIIY IICHTP IPOELUPOBAHUS PACIONI0KEH HA KOHEUHOM PACCTOSHUU OT IIIIOCKOCTH

npoeximit 111 ;
2. TlapaiienbHbIM, €CliM TOYKa S yjadeHa B OECKOHEIHOCTb, T.€. oo, (puc 2).

1
[MapamienbHOE MPOCIUPOBAHKE JICTUTCS HAa KOCOYToJIbHOE, eciti (S 1&) He TepHeHUKyIpHall,, u

oproronaibHoe, ecu (S; A) LIT,.

OnHa MPOEKIUsT TOYKK HE ONpECIsieT e TOYHOTO TMOJIOKEHHsI B MPOCTPAHCTBE, T.K. MPOCKIUU A1

©
MOYKET COOTBETCTBOBATH JIF00As TOUKA, JIeKaIas Ha mpoerupyrorei mpsmoit ( Sy A ;) wimu (S; A 1 )(puc
3). lns OmHO3HAYHOTO ONPECICHUS TOMOKEHHST TOYKH B IPOCTPAHCTBE HEOOXOMMMO ammapar
MPOCIUPOBAHUST YABOWTH. Torja JByM TMpoekmusM A 1 U A » Oymer COOTBETCTBOBATh OJHA

CMMHCTBEHHAss Touka A mpoctpancTBa (puc 4). Takoil METOI MOCTPOCHHs YEePTEXKEH Has3bIBACTCS
METOA0M JIBYX U300paKeHuil.
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Puc 4 puc 5

B ocHOBe mony4eHus1 COBpEMEHHBIX U300paKeHHH JIKUT MeTo] MoHKa, KOTOPBIH 3aKITI0YaeTcs B
NapalIeJJbHOM M OPTOrOHAJBHOM IPOCHMPOBAHUM HA [Be B3aMMHO IEpPIEHAUKYJIsIPHbIE
IUI0OCKOCTHU mpoekumii (puc 5,a). 31ech

11 -dpoHTaNBHAS MIOCKOCTH MPOSKITUH;

12 -ropu3oHTaNIBHAS IIIIOCKOCTh IIPOEKIU;

A1u A -ppoHTaNBbHAS U TOPH3OHTAIBHAS IPOCKIIMU TOUKHU A.
Ha mpaxTuke Monb3yroTcs KOMILIEKCHBIM 4epTe:koM (dmoop MoHXKa), KOTOpBIM IMOIydaeTcss Mpu
comenieHny mrockoct 11 2 ¢ iockocrtsro II 1, myTem nosopora miockoctu npoekiui I1 2 Bokpyr ocu x
(puc 5). H puc.5,6 mokas3aH 4epTek TOYKH A B CHCTEME ABYX MPSMOYTONBHBIX TUIOCKOCTEH MPOEKIINi
I, ull,.

AHaNOTUYHO TOTyJaeTcs YUepTEX TOUKM B CUCTeMe Tpex iockocTer mpoeknwuii Iy, 11 2,IT 3 (puc.6),

371ech A 3-TipodriibHAs MpoeKus Touku A; O- Ha9amo KOOPIUHAT.

ITonoxxeHne TOUYKK B MPOCTPAHCTBE OMPENEISIETCS €€ MOJOKEHUEM Ha KOOPJIMHATHOM YEPTEKE ,
rae KaXaod KoopAawHaTe (X,Y,Z) COOTBETCTBYET YMCIIEHHAs] BETMYMHA PACCTOSHHUSA OT TOYKU 10 KaKOH-
Ju00 MJIOCKOCTH TIPOeKIrii. KoopauHaThl OTKIaAbIBAIOTCS BIOJL COOTBETCTBYIOIIEH KOOPAMHATHON OCH

(puc. 7).
z
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Takum 00pa3oM MONENBIO TOUKU A Ha YepTekKe SBISIETCs apa Touek A 1,A 2 (puc.5,0).Monenbro

npsimoii AB Ha ueprexe sBisiercst mapa npsiMbix A1Bi u A2 By wimm L 1u [ 2 (puc 8). Ecnu B
npoctpancTBe Touka C JISKUT Ha MPSIMOM, TO MPOEKIMH STOM TOUKM OyayT MpUHAATIEKATH TPOCKLIUSIM
npsiMoii (puc.8).
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yA
by

1
0 X12

C2 02 —/ﬁ J l &2

Puc.8 Puc.9

Pacrionokenne reomeTpuyeckux 00Opa3oB Ha UYEPTEXKE PACCMATPHUBAETCS OTHOCHUTEIBHO
IocKkocTel nmpoekuui. Tak, Bce MmpsiMble IPOCTPAaHCTBA JENATCS Ha MpsSMble 00IIero MoyIoKeHus (puc.
8) u uwactHoOro mnosoxeHus. IIpsiMbie OOIIETO TOJOKEHUS — ITO NPSAMbIC HE MapajlieibHbIe U HE

NEPINECHANKYIIAPHBIC IINIOCKOCTAM HpOGKHHﬁ. HpOGKL[I/II/I l 1H l 2 TAKUX TIPAMBIX Ha KOMIIJICKCHOM 4epTexKe
HEC nTapalICIbHbI 1 HE MEPIICHANKYJIAPHBI OCH X.

[IpsiMble 9acTHOTO TIONIOXKCHUsSI JeaTcs Ha: juHud ypoBHs (puc. 9), 31ech h || IT -
TOpU3OHTAILHAS TpsiMast; f ||H1-(1)p0HTanLHaﬂ npsivasi;  h || M, => M || x; f || m = 6 " X;
NpoEHUPYIONINE TPSIMbIE 1 510 npssmble | mmockoctsam  mpoekiuit  (puc.10); 3mece n L II,-

romeHTanLHo- npoenupyromias npsiMast; M L Iy ppoHTAIEHO-TTPOCIUPYIOLIAsk TTPSIMAsL.

p Al
JBe mpsimbie a 1 b B mpocTpancTBe
B: Pl o Mi=A1=B; MOTYT:
P a) mepecekaTscs(aMB); 0) OBITH
TTapaJuICITbHBI (a” B).
A B)ckpemuBaThes (a / B); Ueprexu
L, N2=Bo=A; | my TaKUX NPAMBIX JaHbl Ha puc.ll
B2 § (a,B,C).

Puc. 10
Toukn 1,234 Ha ckpemuBarommxcs NpsMbIXx (prcll, B) Ha3bBalOTCS  KOHKYPUPYIOUIUMHU:

1T?2 =1, =2;1- (pOHTATIBHO - KOHKYPUPYIOIHUE;

3 ‘L 4= 32 = 42 - TOPU30HTAJIBHO - KOHKY PUPYIOIIHE;
0) B)

a) (1)=2

Puc. 11
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4.)Tutepatypa:

OcHoBHas:

1.Xu66enep, P. U. Cratmka MeH MaTepuanmgap MexaHWKachl: T.l: okymslk / P.U. XubGbGenmep; Kasz.timaym.
E.B.Jlaycenros, C.)KyHicOekoB. - 4-6aceutbiM. - Anmmartsr: JKIIIC PIIBK "oayip", 2017. - 436 6.

2.boiinioexoB, O. K. Hmxkenepiik rpaduka (CaHIBIK Oenriiepi 0ap MpoeKIwsaa): OKy Kypaybl/-AJMaTel: DBepo,
2011. - 140 6.

JdonmonHuTenbHAA:

1.MupzakynoB M.E., Typaanst K.M. Cei30a reomeTpust./ oKy-aaicTeMenik Kypaisl .- [HIpiMkenT 2022:x.
2.MupzakynoB M.E., Typmanet K.M. HaueprarenbHasi reomerpusi./yaeOHo-MeToquueckoe mnocodue.-1lbMkeHT
2022

DJIeKTPOHHbIE PeCyPChI:

1.Mup3akynor M.E., Typmaner K.M. Cpi30a reomerpus./ OKy-omICTEMENIK KYpasbl. [DIEKTPOHHBIA pecypc]-
[emmkenT 2022x

2.Mup3sakynoB M.E., Typaanet K.M. HauepratenbHas reoMeTpus./yde0HO-METOAMYECKOE TTOCOOHE. - [ DIEKTPOHHBIH
pecypc] Isimkent 2022 ¢

3.Ecmykan, XK. M. Cez0a reomerpust [aekrponnbiii pecype] :okynbik / XK. M. Ecmyxkan, K ©. Kycnekos, E. E.
MacumbaeB.- DeKTpoH. TekcToBbie AaH. (7.67M0). - Anmatsr: [6. u.], 2016. - s1. onr. muck (CD-ROM).

4.Ho6wu, bl. A. Komnac-3D »xyiieci Herizinmeri koMneoTepiik rpaduka[MaTin] : [oKy Kypansi] / bl. A.
Ho6wu; KP Binim xoHe FbutbIM M-Ti. - AnMatsl : Bactay, 2015. - 172 6. http://elib.kaznu.kz

5.CeiitnanoB, II. K.TexHukanblk MexaHUKa NoHI OOWBbIHIIA ecenTi-chi30a MKYMBICTAPBIH OpBIHIAYFA
apHaJFaH 9JicTeMelNik Hyckaynap: ydyeOHo-meTonuueckuid kommieke / I1. K. Ceiitnanos; : Tapa3 yH-Ti,
2014. - 129, [1] 6. http://elib.kaznu.kz

6.Umkenepiik rpaduka (Cpz0a reomerpusi, MamuHa xacay cbizybl): OKyibiK. / KP YKorapbl oKy OpbIHAAPBIHBIH
KayBIMIACTHIFBI . - AnMaThl: DkoHOMHEKa, 2012. - 5076. http://rmebrk.kz/

5.KoHTpoJib (BONPOCHI, 3a1a4H, pelieHne)

1.CxombKO METOI0B H300paskeHUS?

2.13 yero cocTouT ammapaT u300paxeHus?

3.B uem paznmnune mexay dmropomM Momxa 1 MeTogoM Morxka?

Jlexums Ne2

1.Tema: IIpoexmym mpssMoii. Buabl mpssMbIx. B3anmHoe pactonokeHne mpsMbIX.

2.lHenn: N3yanTh 3aanue u H300pakeHNE MPSIMOH, UCTIOIF30BATh UX B 3a/a4ax.

3.Te3uchl JIEKIHH:

Ha xommekcHOM gepTeske MOIENbI0 TIIOCKOCTH SBIISIOTCS MIPOEKIUA TPEX TOUEK, He JIKAIINX Ha OTHOH

OPSIMON: OC{A,B, C} (puc.1).
b1
A B1 A1 B1 A1
C1
gu C 1
\ N
X12 L Ao b2
l 92 £2 4 Co B2
C
Az C

Puc. 1 Puc.2 Puc.3

o—1
93]
N

Ot »sToro 06H.Iel"0 3aJaHusg  IIJIIOCKOCTHU Ha YC€pTCIKC MOXHO TIOJNYYUTL U [JpPYyrue, HaApUMEp:

a{g”l} (puc2) wmofbnc} (puc3)..


http://elib.kaznu.kz/
http://elib.kaznu.kz/
http://rmebrk.kz/
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1 Crenpl TIOCKOCTH — 93TO JIMHUU
°B my MEePECEUYEHUS IJIOCKOCTU C TIJIOCKOCTSAMU
npoekmuii  (pucd,a). Cremamu TakxKe
°A°C MOXKHO 3a/laTh IJIOCKOCTh Ha 4YEpTexKe
X12 m2=n1 puc (4,6).
— o 6) o {mnn}; mcIl, ncll; mmun —
n cledbl TUIOCKOCTH OL Ha TJIOCKOCTSIX
2 npoekuuu I u I, B 3aBucumMoctu or
N PacCIONOKEHUS IUIOCKOCTEN B
MPOCTPAHCTBE  OHM  JEIATCS  Ha:
IJIOCKOCTA  00IIero TOJNOXKEHUS —
IJIOCKOCTH HE TMapajulelibHble W He
Puc. 4 MEepIEeHIUKYJIAPHbIE TJIOCKOCTAM

npoekmuii - (pucl...puc4d); MWIOCKOCTH
YaCTHOI0
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MOJIOKCHH, KOTOPLIC B CBOIO OUCPEAb ACIATCA Ha! MJIOCKOCTH YPOBHS — IIJIOCKOCTU ITapaJUICIIbHBIC

MJIOCKOCTSIM IPOEKLIUH (puc5); C 1 npoeumpyromue ILUIOCKOCTH - IIOCKOCTH
MepIeHTUKYISIPHBIE TUIOCKOCTAM MPOoeKIui (puc 6).

e [

b b,
82 o E2
o B2
D2 F2 Puc. 5
AV F1
C F1
B Dy
o1
X1
2
o [0 2
B2 Az 2
G 2

Puc. 6

Touka NPUHAVIEKHUT MJIOCKOCTH, €CITM OHA TPUHAIJICKUT MPAMOH, JIeKaIlel B ’TOU MIIOCKOCTH:

Aco = Aco Alco.
HpﬂMaﬂ HpPlHaIlJIe)KI/lT NJI0CKOCTH, cClIn BC TOYKHU cec HpI/IHaI[J'Ie)KaT IIJIOCKOCTH .

f4,B}ca = Aca ABNa..

Ha puc. 7 moka3aHo pelieHue 3a1auu Ha IIOCTPOEHUE B IIOCKOCTH @{ABC} roukm M,
(bpOHTATBHO - KOHKYPUPYIOIIEH ¢ 3aJaHHOI TOYKOH N.

ma fl

X 1y/my=m

Puc. 8 Puc. 9
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JIMHUM YPOBHS IUIOCKOCTH — 3TO MpSIMbIE JIOKAlNME B IUIOCKOCTH U TApAJUIENbHbIE IUIOCKOCTSM
npoekuuii (puc. 8,9). 3mech h{hlhz }- FOPU30HTAIIb TIJIOCKOCTH OL{ABC}; f {f f } dbponTans
TUIOCKOCTH B{m n}; M, N — caiebl IIOCKOCTH f3

2

KpuBble JuHMM endTCs Ha MJIOCKHE U MPOCTPAHCTBEeHHbIe. Bce TOUKM MIIOCKOM KPUBOM JIekaT B
onHOW TuIOcKOCTH. Ilmockme KpuBble MOTYyT OBITh aareOpaMm4yecKMMH, €CIM OHHM ONHUCHIBAIOTCA
anreOpanvecKUMU BBIPAKEHUSMH (OKPYKHOCTB, Tlapaboia, 3JUMIC U T.I.) U TPaHCUEHJCHTHBIMH, €CII
OHHU ONKCHIBAIOTCS HealreOpandeckuMu (YHKIUSME (HampuMep: CHHYCOWJa, ypaBHEHHE KOTOPOH Y
= sinx).

[Ipu mpoennpoBaHUM KPUBBIX HMEIOT MECTO HEKOTOphIE CBOWCTBA, OJHO M3 KOTOPBIX TJIACHT:
KacaTeJibHbIe K KPHBOIl MPOeNMpPYyIOTC B KacaTeJbHbIe K €€ MPOoeKIHAM.

Cpenu TUIOCKUX KPHUBBIX HaWOOJbIIEe PaCIpOCTPAHEHHE HMEIOT KpPUBBIE BTOPOTO TOPSIKA,
KOTOpbIE MOTYT OBITh TIOJYYEHBI MPH IEPECEUSHUH [OBEPXHOCTH TIPSMOrO KpPYrOBOTO KOHYcCa
Pa3ITUYHBIMH TIOCKOCTSIMHU.

[IpoeknusiMu OKPY>KHOCTH Ha KOMIUIEKCHOM YEPTEKE MOTYT OBITh: JBa AJUIMIICA, €CIH MIIOCKOCTh
OKPY>KHOCTH 3aHHMAaET OOIIee IMOI0KEHHUE; IIUIUIIC U MPsIMasi, eCIIU TUIOCKOCTh OKPYXKHOCTH L oiHO#M 13
IJIOCKOCTEH TPOEKINi; OKPY)KHOCTh M TpsiMas MapajulelbHash OCH X, €CIH IUIOCKOCTh OKPY>KHOCTH
SIBJIAETCS TFIOCKOCTHIO YPOBHS.

W3 mpocTpaHCTBEHHBIX KPUBBIX HAa NPAKTUKE OYEHb YacTO MPHUMEHSIOTCS BWHTOBBIE JIMHUHU
(numUHApPUYECKHE W KOHUYECKHE), KOTOpble O0pa3yloTCsl NMpPH BHHTOBOM [BHKEHHU B MPOCTPAHCTBE
KaKOW-Tn00 TOUKH. [IpoeknmsImMu MUIMHAPUYIECKON BUHTOBON JIMHHU sBIAIOTCS: Ha I1- cuHycomzaa; Ha

I1,-OKpYHOCTD, TIPH YCIOBUH, YTO OCh BpameHus | 115 .
4. JlutepaTypa:

OcHoBHas:

1. Xu66enep, P. Y. Cratuka MeH Mmatepuanmap Mexanukacbl: T.1: okynbik / P.YU. XubGGenep; Ka3z.tim.aym.
E.B.[ayceuros, C.)KyHicoekoB. - 4-6acbuibiM. - Anmatsr: JKIIC PTIBK "[ayip", 2017. - 436 6.

2.boiinibexoB, ©. K. MmxkeHepnik rpaduka (caHuslk Oenriiepi 6ap mpoekiusaa): oKy Kypaibl/-Anmarsl: DBepo,
2011. - 140 6.

JlonmoaHuTeIbHAN:

1.MupzakynoB M.E., Typaanst K.M. Cbi306a reomeTpus./ oKy-aaicTeMenik Kypaisi .- HIpimkenT 2022:x.
2.MupsakynoB M.E., Typmanet K.M. HaueprarenbHasi reomerpus./yueOHO-MeToquueckoe mocodue.-1lbiMkeHT
2022

DJIeKTPOHHBIE pecypehl:

1.Mup3zakynos M.E., Typaanet K.M. Cbi306a reomerpusi./ OKy-dJicTeMeNiK Kypauibl. [DJeKTpOHHBIH pecypc]-
emkent 2022k

2.MupsakynoB M.E., Typaanet K.M. HauepratenbHas reomerpus./yaeOHO-METOIUYECKOE TOCOOHE.~ [ DISKTPOHHBIH
pecypc] smmkent 2022 T

3.Ecmykan, K. M. Ce36a reomerpust [Daekrponnsiii pecype] :okynbik / XK. M. Ecmykan, K O. Kycnekos, E. E.
MacumbaeB.- DIeKTpOH. TeKCTOBBIE HaH. (7.67M6). - Anmartsr: [6. u.], 2016. - a11. omr. guck (CD-ROM).

4. Hobu, bl. A. Komnac-3D xyiieci HeriziHgeri KkommneloTepiik rpaduka[Motin] : [oky kypansi] / bl. A.
Ho6wu; KP BiniM skoHe FeiIBIM M-Ti. - Anmatsl : Bacray, 2015. - 172 6. http://elib.kaznu.kz

5.CeiitnanoB, [I. K.TexHWUKamBIK MEXaHHKAa TIOHI OOWBIHIIA E€CENTi-chl30a >KYMBICTAPBIH OpPBIHAAYFa
apHaIFaH 9JicTeMeNiK HycKaymnap: yueOHo-meronmueckuit kommiekc / [1. K. Ceirnanos; : Tapa3 yH-Ti,
2014. - 129, [1] 6. http://elib.kaznu.kz

6.Umkenepnik rpaduka (Cp3da reomerpusi, MaimmHa jxacay cbi3ybl): OkyibiK. / KP JKorapbl oKy opbIHIapbIHBIH
KayBIMJIACTHIFEI . - AMaThl: DKkoHOMHEKa, 2012. - 5076. http://rmebrk.kz/

5.KoHTpoJib (BOompockl, 3a1a4u, pelieHne)

1.Kak Ha3BIBaIOTCS MPSMbIE, HAXOISAIIHECS B OOIEM ITOJIOKEHUH ?

2.Ha CKOJBpKO TpyI AENATCS MPSMBIE, HAXOSAIINECS B CAMOCTOSTEILHOM TIOJIOKEHUN?

3.Kakue npsiMbie MbI Ha3bIBAEM YPOBHEBBIMU ?

4 Kaxue npsiMble MBI Ha3bIBa€M U300pa3UTEIbHBIMU?

5.Kak MoryT pacronokuThcs J1Be MpsMbIE B TIPOCTPAHCTBE?


http://elib.kaznu.kz/
http://elib.kaznu.kz/
http://rmebrk.kz/
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MEDISINA MEDICAL
AKADEMIASY ACADEMY
«OHTYCTiK KasakcTaH MmepuuvHa akaaemusicol» AK AO «lOxHo-KazaxcTaHCKass MEAVLVMHCKASA aKaieMus»
Kadenpa «/mxeHepHBIX TUCIUITIHHY 76-11
JlexumonHnsbIil koMIieke «HauepTaTenbHas reoMeTpus» 10ctp. u3 32

Jlexknms Ne3

1.Tema: Cranmapter ['OCT 2.307-38, 2.302-68, 2.304-81, 2.303-68, 2.104-68. IIpaBuia ycTaHOBKH
n3mepenwii B ueprexke 'OCT 2.307-38.

2.llenb: O3HAKOMUTH CO CTaHApTaMH, HEOOXOIMMBIMH JUIS BBITTOJIHEHHUS rpaduueckux padorT.

3. Te3ucel JJeKuu:

AKCOHOMETPHUYECKUI YepTex — HYepTeK 00JaAalonuii CBOWCTBAMU HAIJIIAHOCTH. Ero MOXKHO MOITy4HTh
METO/IOM, AKCOHOMETPHYECKOro MPOelHPOBAHHUs, KOTOPBIM 3akirouaercss B ciemyromem: [Ipenmer
OTHOCSIT K CHCTEME MPSIMOYTOJIbHBIX KOOPJIUHATHBIX OCEH; 3aTeéM MNpPOCHHUPYIOT €ro BMECTE C ITUMH
OCSIMH Ha BHIOPAHHYIO [IOCKOCTh AKCOHOMETPHUYECKHX MPoeKiuii [T (KapTHHHYIO MI0CKOCTS) pHcl.

Puc. 1
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Ha mpakTike mpuMeHSIOTCS cTaHAAapTHBIE akcoHoMmeTpuueckue mpoekimu mo [OCT 2.317-68,
KOTOphIC ~JAIOT HAWOONBINYI0 HATJSITHOCTH W TPOCTBI B MpUMEHeHWW. Kaxmas u3  3THX
AKCOHOMETPHYECKUX IPOEKIMH XapaKTEepU3yeTCsl YIriaMH MEXKIy aKCOHOMETPHYECKHMH OCSIMH U

MOKAa3aTeNIIMU UCKaXXCHUS 0 ocsiM. (puc 2)

120° 20°

y
- IIpssMmoyronbHas
PAMOYTOJIBHASI U30METPUS mmerprs k=n ~1
k=m=n.
m=~0,5
Puc. 2

Z!

KocoyronpHas numerpust.

k=n~1 m=0,5

AKCOHOMETPHUYECKHH 4epTeX, CTPOUTCS TIO TOYKaM, a TOYKH IO KOOPAMHATAM, C yYETOM TOKa3aTele

HCKakeHus 1Mo ocsiM ( puc 3).

Puc.3
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AKADEMIASY ACADEMY
«OHTyCTiK KazakcTaH meanumHa akapemuacol» AK AO «HOwHo-KasaxcTaHcKas MeaMUMHCKAs akaneMusa»
Kadenpa «HmkeHEpHBIX TUCIUILIAHY 044/76-11
JlextmonHkIi koMIutekc «HadeprarenpHasi reoMeTprshy 12 crp. u3 32
4 JInutepaTtypa:
OcHoBHAa:

1.Xu66enep, P. U. Cratmka MeH MaTepuanaap MexaHHKachl: T.1: okyiaelk / P.Y. XubGoOenep; Kas.timaym.
E.B.Jlaycenros, C.)KyHicOekoB. - 4-6aceutbiM. - Anmartsr: JKIIIC PIIBK "oayip", 2017. - 436 6.

2.boiinioexoB, O. K. MmxkeHepiik rpaduka (CaHIBIK Oenriiepi 0ap MpoeKIusaa): OKy Kypaibl/-AjMaTtel: DBepo,
2011. - 140 6.

JdononHuTtenbHanA:

1.MupzakynoB M.E., Typaanst K.M. Ce306a reomeTpus./ oKy-aaicTeMenik Kypaisi .- [HIpiMkenT 2022:x.
2.MupsakynoB M.E., Typmansr K.M. HaueprarensHas reomerpus./yaeOHO-MeToquueckoe mnocodue.-1lIbMkeHT
2022 r

DJIeKTPOHHbIE PeCyPChI:

1.Mup3akynor M.E., Typnaner K.M. Cpi36a reomerpus./ OKy-oIiCTEMENIK Kypasbl. [DIEKTPOHHBIA pecypc]-
[emkenT 2022x

2.Mup3sakynoB M.E., Typaanet K.M. HaueprarenbHas reoMeTpus./ydeOHO-METOIMYECKOE TIOCOOHE. - [ DIEKTPOHHBIH
pecypc] Isimkent 2022 ©

3.Ecmykan, XK. M. Ce36a reomerpust [aekrponnsiii pecype] :okynbik / XK. M. Ecmyxkan, K ©. Kycnekos, E. E.
MacumbaeB.- DeKTpoH. TekcToBbie AaH. (7.67M0). - AnmaTsr: [6. u.], 2016. - 5. onr. auck (CD-ROM).

4.HoOu, bl. A. Kommnac-3D »xyiieci Herizinaeri kommnelorepsik rpaguka[MotiH] : [oky kypansi] / bl. A.
Ho6wu; KP Binim xoHe FbutbiM M-Ti. - AnMatsl : Bactay, 2015. - 172 6. http://elib.kaznu.kz

5.CeiitnanoB, II. K.TexHukanblk MexaHWKa TMoHI OOIBIHIIA ecenTi-chi30a >KYMBICTAPBIH OpBIHIAYFa
apHaJFaH djicTeMelNik Hyckaynap: ydyeOHo-meTonuueckuid kommieke / I1. K. Ceiitnanos; : Tapa3 yH-Ti,
2014. - 129, [1] 6. http://elib.kaznu.kz

6.Umwkenepiik rpaguka (Cpz0a reomerpusi, MammHa xacay cbizybl): OkyibiK. / KP JKorapbsl oKy opbIHIapbIHbIH
KayBIMIACTHIFBI . - AnMatel: JkoHoMuEKa, 2012. - 5076. http://rmebrk.kz/

5.KoHTpoJib (BONIPOCHI, 331241, PelIeHHE)

1.Kakue ObiBaroT u3mepenus y popmartos (A4,A3,A2,A1)?

2.HazoBuTe n3MepeHus OCHOBHOIO MUChMa?

3.CKOJIBKO TPayCHON HAKIIOHHOCTBIO MUAITYTCS OYKBBI?

4 Kaxue 3HaKH UCTIONB3YIOTCS IPU HAIACAHUH U3MEpEHUH?

Jlexnus Ned

1. Tema: ['eomerpudaeckoe uepucaue. ConpspKkeHUs. Y KIOH

2.1ean: YcinoxXHEHNE TPU BBITIOIHEHUN rpaduvecKux padoT U MPaBUIIEHOE BBITIOIHEHUE HAKIIOHHOCTH.
3.Te3uchl JIEKIUH:

Banur Conprmwenus

2 . X S, 25
< |
50, T 75, a fa <
VN

I3
&
)

n

260 o

basma  Goymadpodar N°12
rocr 8239 -50

T

Pucynok 7.

1. YxioH npsAMoOl XapaKTepu3yeT €€ HaKIOH K JIpyrod HpsMod, OOBIYHO T'OPU3OHTAILHOW H
peKe BEPTUKAIBHOM. YKIOH BBIpaXKaeTcs OTHOIIEHHWEM MpoTHBoOJiekKamero karera BC
npuitexaiemy karery AC. OH npezactasisier codoit (puc. 8)

tgor= "

AC


http://elib.kaznu.kz/
http://elib.kaznu.kz/
http://rmebrk.kz/
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KonycHOCTBIO Ha3bIBa€TCA OTHOIICHUE TUAMETPA OKPY>KHOCTH OCHOBAHHUS MPSIMOTO KOHYCa
K ero Beicore (puc. 7,9), a JUId YCEYEHHOrO0 KOHYCa — OTHOIICHHE PAa3HOCTH JIHAMETPOB
OCHOBAaHMHM K €ro BEICOTE, T. €,
D-d
h:

[Tpu ogHOM 1 TOM K€ YIJIe, 2 KOHYCHOCTh B [iBa pa3za OoJblle YKIOHA. YKIIOH U KOHYCHOCTh MOTYT
OBITH BBIPAXKEHBI IPOCTOM M JECATHUYHOM JPOOBIO, a TaKXKe B MPOIEHTAX

=2tga .

35

Puc. 8
7 o gale 0% 7 A
N Z ).
1 25 N B
, ' ’ -
7/ 21l &
@ 6

Pue. 11
Pue. 10

Cornacao I'OCT 2.307—68* mepen pa3MepHBIM YHCIIOM, OMPEAENSIONINM YKIIOH, HaHOCST
3HaK, < OCTphIA yroi koroporo JlomkeH ObITh HampaBlieH B CTOPOHY ykioHa (puc. 8); mepen
Pa3MEpHBIM YHCIIOM, XapaKTePU3YIOIIMM KOHYCHOCTb, HAHOCAT 3HAaK A , BEpIIMHA KOTOPOro J0JDKHA
OBITH HATpPaBJICHA B CTOPOHY BEPIIUHBI KOHYca (puc. 9).

ITo 'OCT 2.307—68%* pazmepsl dacok moa yriaoMm 45° HaHOCAT, Kak rokasaHo Ha puc. 10. Pazmepsr
(acok mox ApyruMH yriaMH YKa3bIBarOT 10 OOLIMM IpaBWiIaM — JIMHEHHBIM M YIJIOBBIM pa3MepaMu
(puc. 11) uim aByMs TUHEHHBIME pa3mepamu (puc. 12).

3. [ns mocTpoeHus 3a1laHHOTO YKJIOHA HEOOXOIUMO PsIIOM C TIpoduiieM HOCTPOUTH MPSIMOYTOJIbHBIN
TPEYroJbHHUK, TAHTCHC YIJIAa KOTOpOro paBeH ykiIoHY. IlITpuxoBKy mpoQuis BBIIOTHSIOT B
coorBerctBuU ¢ ['OCT 2.306—68. Ilpu 00BoaKe KapaHIAIIOM MOCTPOCHUE YKIIOHA Ha YepTeKe HAZ0
[I0Ka3aTh TOHKUMH CIUIOIIHBIMU JTUHHSMHU.
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8, ¢

g ol
—f 6

Puc. 12 Pac. 13

Puc. 14

4. ComnpspKeHHEM Ha3bIBaeTCsl IUIABHBIM IEpexXof] OT HPSAMOM JIMHUHM K Ayre OKPYKHOCTU WM OT
OTHOW IYTH OKPYKHOCTH K Apyrod. Todukoi compspKkeHus: Ha3bIBaeTCsl 00IIast TOUKa JBYX COMPSATaeMbIX
muaud. ComnpspkeHHs MMEIOT OOMbIIoe NMPUMEHEHHE B odepTaHusx TexHuueckux (opm. Iloctpoenue
CONPSDKEHUH OCHOBAHO Ha IBYX IOJIOKEHMAX W3 TEOMETPHUHU: a) U1 CONPSDKEHUS NPSIMOH JHHHUU U
OyTH HEoOXOOWMO, 4YTOObI IIGHTP OKPYKHOCTH, KOTOpOM MNPHHAUICKUT [Oyra, JIeKal Ha
MEPIICHANKYIISIPE K MPSMON, BOCCTAHOBIEHHOM W3 TOYKH compspkeHus (puc. 13);0) mms compspkeHus
IBYX IOyr  HeoOXOAMMO, 4YTOOBI LEHTPBI OKPY>KHOCTEH, KOTOPBIM HpPUHAAJIEKAT OYTH, JISKAIH
Ha MPSAMOH, TPOXOIAIIed Uepe3 TOYKY CONpPSDKEHUS W TEPHeHIUKYISIPHON K oOmiel  KacaTelnbHOH
atux Ayr (puc. 14).Jlns BBITIOTHEHUS CONPSDKEHUN MEXIY ABYMS MPSMBIMH JTHHHSIMA OT TPSIMON JTHHAN
K OKPY>KHOCTH U OT OAHOW AYTH OKPYKHOCTH K IPYrod IpH IMOMOLIM HEKOTOPOW IYr'M UMEIOTCS TPH
3JIEMEHTa MOCTPOEHUS: pauyc Iyrd Hepexoia, LWEHTP Ayrd Iepexona, TOuKa CONpPsDKEHMS. 3alaercst
OIWH M3 J3THUX DJIEMEHTOB (HampUMEp, pPaanyc), OCTAJbHBIE BJIEMEHTHl JOJDKHBI OBITH IIOJIyYECHBI
noctpoerueM. B mpumepe 1 (cm. puc. 7) nan paguyc 20 MM, HaiiIeHbl TOYKH COMPSDKCHHS U LIGHTP TyTH.
Hns sTOro mpoBemeHBbl JIMHUM, MapajulelibHbIE 3aJaHHbIM, Ha paccTOSHUHM, paBHOM 20 MM, TOuka
MEpEceyeHUs] KOTOPBIX AAeT MCKOMbIM HEeHTp Ayr. Omyckas NepHneHIUKYJISIpel Ha 3aJaHHbIC MpPSIMBIC,
HAXOIUM TOYKH CONpPsDKEHUs. B 3TOM Ke mprMepe AaHa TOUKa CONPsDKEHHS A, ONpeAerieHbl paanyc U
LEHTp AYrd conpsokeHusl. VICKOMBIA LEHTp AYrd JISKUT Ha IMEPIEeHAUKYJSIpE, BOCCTAHOBICHHOM K
3aJaHHOW MPSIMOW B TOUKE, a TAKXKE Ha OMCCEKTPHCE yIrila MEKAY 3a1aHHBIMH MPSIMBIMU.

B mpumepe 2 (cm. puc. 35) man pagumyc 10 MM, HEOOXOAMMO IOCTPOUTH IEHTP IYTH, TOUYKH
conpsbkenus. Jns atoro mpoBeneHa mpsMasi, mapajuiedbHas 3aJaHHOW, Ha paccrosHuu 10 MM m gyra
paauyca, paBHOT'O
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D 40
+R= + 10 = 30mm
2 2

Uckomprii mentp ayru R 10 nexur Ha mepeceueHUM NPSMOH € TpoBeAcHHOW 1nyroit. Touku
CONPSDKEHUS JIOKAT B TEpPEeceYeHUH MepHeHIuKysipa, OMYIIEHHOro U3 ILIeHTpa Ha MpsAMYyl0, U Ha
JIUHWY, COCAMHSIONICH EHTPHI 3aJaHHOW OKPYXHOCTH auamerpoM 40 MM M MCKOMOW IyTH.

Jana touka conpsbkenuss C Ha TNpsSMOW; OIpeneNeHbl LEHTp AyTd, paguyc M BTopas TOuka
conpspkeHus. [ HaXxokaeHWs IeHTpa M AyTH depe3 3aJaHHylo Touky C BeAeH NepreHAMKYIsp K
MIPSIMOM, OTJIOKEHO PACCTOSHHUE, PAaBHOE PAIUyCy OKpY:KHOCTH nuamerpoM 40 MM; moiydyeHHas TO4YKa
COEZIMHEHa C IIEHTPOM OKPY>KHOCTH M M3 CEpPEeIUHBI OTpe3Ka BOCCTABJIEH MEpIEeHANKYISIp, TepeceueHne
KOTOPOT'O C MEPIEeHUKYIIPOM, BOCCTAHOBIEHHBIM U3 ToUKH C, TaeT UCKOMBIN LEHTp AYTH.

B npumepe 3 (cMm. puc. 7) nan pagauyc 45 MM CONMpsDKCHHsI IBYX IyT, ONPEAETEHBI LEHTP AYrd W
TOUYKU COMpsKEHHs. VICKOMBIN IEHTp AyTH JSKUT Ha TIepeceyeHn: AyT paJuycoB, paBHBIX 3aJaHHOMY R
45, TuTioc pagnychl COTNPSDKEHHBIX OKpyXHOCTel. Jlana Touka D, ompeneneHbl HEHTp AyTH, Paguyc |
BTOpas TOYKa compsoKeHHWs. HaxoxjeHne meHTpa Iyru Mojo0HO HaXOXKISHHIO IIEHTpa JAyT mpumepe 2
TIpH 3a/1aHHON TouKe comnpsykeHnus C.

Bce moctpoenns Ha depTexe MOIDKHBI OBITH coxpaHeHbI. lIpuMephl TOCTPOEHHS COMpPSKEHUI

npuBeneHs! Ha puc 15,16,17,18..

Bonpochl 1 KOHTPOIS 3HAHUU

1. Yro Ha3pIBaeTCd YKIOHOM, KOHYCHOCTBIO? 2. Kak 0003Ha4yarOTCs YKJIOH M KOHYCHOCTH Ha
yepTerkax? 3. Kak o0o3HauaroT kKoHudeckue (acku Ha ueprexax? 4. Ha kakux ABYX IOJOKCHHUSX H3
FEOMETPUH OCHOBAHO IOCTPOCHUE conpshkeHui? 6. [Tepeuncnure Tpu 37eMeHTa CONPSKEHU.

A=R+R;

PUC. 15 BHEUWHEE W BHYTPEHHEE KACAHME ABYX AYT
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PUC.17 COMPAXEHME AYMM M TIPAMON
PUC.18. CMELUAHHOE (BHELWHEE M BHYTPEHHEE) COMNPAXEHHME AYT.

Puc. 15. [locTpoenne compsiKeHMi:
4.)Tuteparypa:

OcHoBHas:

1.Xu66enep, P. Y. Cratnka MeH Mmartepuaimap MexaHukacel: T.1: okymbik / P.YU. XuGbenep; Kas.timaym.
E.B.laycenros, C.)KynicOekoB. - 4-6acbuibM. - Anmmartsr: XKILC PIIBK "Hayip", 2017. - 436 6.

2.boiinioexos, ©. K. UmkeHepnik rpaduka (caHmslk Oenriepi 6ap mpoekiusaa): oKy Kypaibl/-Anmarel: DBepo,
2011. - 140 6.

JlonmonHuTEeIBLHAN:

1.Mupzakynos M.E., Typnanst K.M. Ce30a reomeTpust./ oKy-amicTeMenik Kypaisl .- [IpimkenT 20225x.
2.Mupsakynos M.E., Typmanst K.M. HaueprarenbHasi reomerpus./yaeOHO-MeToquueckoe mocobue.-IlbiMkeHT
2022 r

JJIeKTPOHHBbIE pecypchbl:

1.Mupzakynos M.E., Typmamer K.M. Cp136a reomerpusi./ OKy-sIicTeMeNiK Kypasbl. [DIEKTpOHHBIH pecypc]-
[emvkenT 2022x

2.Mupzakyno M.E., Typmanst K.M. Haueprarensnaas reomeTpus./yaeOHO-METOIMYECKOE TOCOOHE. - [ DIEKTPOHHBIH
pecypce] Ismvkent 2022 T

3.Ecmykan, K. M. Ceba reomerpust [Dnexrponnsiii pecype] :okymbK / XK. M. Ecmyxkan, K ©. Kycnekos, E. E.
Macum6aeB.- DieKTpoH. TeKCcToBbIe AaH. (7.67M6). - Anmarsr: [6. u.], 2016. - 2. onr. quck (CD-ROM).

4. Ho6wu, bl. A. Kommac-3D xyiieci HeriziHmeri kKoMmmbioTepiik rpaduka[MoTiH] : [oKy Kypansr] / bl. A.
Ho6wu; KP Binim oHe FutbiM M-Ti. - Anmatsl : Bacray, 2015. - 172 6. http://elib.kaznu.kz

5.CeiitnanoB, II. K.TexHukanblKk MexaHWKa NoHI OoifpIHIIA ecenTi-chi30a >KYMBICTaApBIH OpBIHIAYFa
apHaJFaH oJlicTeMeINiK HycKaynap: yaeono-meroguuecknit kommiekc / I1. K. Ce#itrianos; : Tapa3 yHu-ti,
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2014. - 129, [1] 6. http://elib.kaznu.kz

6.Umxkenepinik rpaguka (Cp30a reomerpusi, MammHa sxacay cbi3ybl): OKyibiK. / KP JKorapbl oKy opbIHIapbIHBIH
KaybIMIACTBIFBI . - AnMaThl: DkoHOMEKa, 2012. - 5076. http://rmebrk.kz/

5.KonTtpoJn (Bonpocsl, 3a1a4m, pemienue T T./1.)

1.Kaxoit 'OCT gomxHBI cOOMIOAATE TPH BHIMOIHEHUH T€OMETPUYECKOT0 YyepTexa?

2.Kak HaliTH IEHTp YCIOXKHEHUS?

3.Kak HaliTH TOUKY yCIOKHEHUS?

Jlexmsa Ne5

1.Tema: [Tnockocts. McenenoBanue miocKOCTH O0IIEro U YacTHOTo MojoxeHue. Touka u mpsmast Ha
MIJIOCKOCTH

2.lenb: OOBSICHUTH TPEACTABICHUE INIOCKOCTH M €r0 H300paKeHUe, pelIeHUe 3a1ay.

3.Te3ucel JJeKIUU:

[To3UIIMOHHBIMU ~ Ha3bBIBAIOTCA 337aud, B KOTOPBIX OMNpEAETSeTCS B3aMMHOE pPAaCIOJIOKEHUE
FEOMETPUYECKUX DJIEMEHTOB  JIPYyr OTHOCUTENBHO Jpyra. Hampumep, 3agauMm Ha B3aUMHYHO
NPpUHAJJIC)KHOCTE U IICPECCUYCHHUE TCOMCTPUUYCCKUX OGpa?,OB. HpI/I pPEeIICHUKU MO3UIMMOHHBIX 3a1a4
WCIOJIB3YIOTCS KOHKYPHMPYIONIUe 3JeMeHTHL. JIBe TMHUM Ha3bIBaIOTCA KOHKYPHPYIOUNIUMU, €CJId OHHU
pacnosiokeHbl B OJHON mpoenupymomed MmIockocTH. I[Ipoekiuu Takux JMHUA HA OJHOM M3
IJIOCKOCTEH IIPOEKIUI COBMAJAIT CO CIEAOM IIPOCHUPYIOUIEH IUIOCKOCTH, B  KOTOPOM  OHH
pacmonokensl (puc.1). UToObl BEISICHUTH B3aHMHOE PACTIONOKEHUE TIPSIMOU M IDIOCKOCTH, HEOOXOIUMO B
IUIOCKOCTH TTOCTPOUTH MPSAMYIO, KOHKYPUPYIOIIYIO C 33JIAHHOM MPSIMOIA; 3aT€M, ONPEAEIUTh B3AaUMHOE

pacronoOKeHUe  3aJAHHON TpPAMOW W KOHKypupyiomed (puc.2). Ilpu srom: a) [nq = [Na;

o) LIl g=11l a;6 1 = g1 < a.

X< <

Puc.1

3ajaya Ha MOCTPOSHHE TOYKH TIEpeceueHus MPSIMOM A U TUIOCKOCTH 0. Ha3bIBAETCS OCHOBOIA
NMO3UIIHOHHOM 3a1a4eii (puc.3). AJITOpUTM peIIeHHs STON 3aadu:

0
a) ) 0 ) 3, B)

z/ ]
A
A A L1

C1

Puq 2
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Puc. 3

JIBe TUTOCKOCTH B TIPOCTPAHCTBE MOTYT OBITh TapalIebHBI MEXKIY COOOM MIIH TIepecekaThCsl. 3ajadd, Ha
MOCTPOCHUE Ha KOMIICKCHOM YepTeXe IIIOCKOCTEW TapalUleNbHbIX JPYyr Jpyry, pemiarTcs Ha
OCHOBaHWM TIPU3HAKA MapaJUleIbHOCTH JIBYX IUIOCKocTel. Ecam 1aBe mepecexamwinuecsi mnpsiMbie
OIHO# TUIOCKOCTH MAapaLleJibHBI JIBYM MepeceKaluuMcsi TPSIMbIM PYroi MJI0CKOCTH, TO TaKue
IJIOCKOCTH Mapa/LieJbHbI MEKAY co00ii (puc. 4).
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Puc.5

YT00BI TOCTPOUTH JHHHIO T epecedeHus AByX IIOCKOCTEH o i B, HAJ0 B OJHO# IJIOCKOCTH B3STh J[BE

npsmble A u A’; 1 moctpouth Touku M u N mepeceuenus atux npsmeix ¢ apyrod . Touku M u N
OyayT onpenensth quHUO A {M,N} mepecedeHus 3TUX MIOCKocTel (puc.5).

Puc. 4

B3AUMHOE PACMOJIOXKEHME MPAMOWM U MOBEPXHOCTM

HpI/I nepeccuCHumn HpSIMOfI JIMHAU C MOBCPXHOCTBIO IMOJIYYAKOTCA TOYKHU, KOJIUYCCTBO KOTOPBIX
3aBUCUT OT BHJA IMOBECPXHOCTU. YT00kI IMOCTPOUTH TOYKU NEPCCCUCHUA Hp)lMOfI C MOBCPXHOCTBIO, HATO
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HA TIOBEPXHOCTU B3ATh BCIIOMOTaTENbHYIO JTUHHUIO  ( KOHKYPUPYIOUIYIO C 3aJlaHHOM MPSIMON A; H
MOCTPOMTh TOUKU TEPECCUCHUs 3aJaHHON TPSAMOIA A U KOHKypHpYIoIiei muauu  (puc.6, puc.7).
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[Ipu BBIOOpE Ha MOBEPXHOCTH JHMHUHU (| KOHKYPHUPYIOIIEH C 3aJaHHON NPSIMON A HAIO0 CTPEMHTHCI K
TOMY, YTOOBI OHA ObLIIa TPaUIECKHA MPOCTOU - IPSIMOU HUTH OKPY>KHOCTBIO (puc.8). Perenne momoOHbIX
3aa4 3HAYMATENBHO YIIPOIIAETCS, €CIM XOTA OBl OJUH W3 3aJaHHBIX DJIEMEHTOB 3aHMMAeT YacTHOE
mojiokenue (puc.5)
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Touku mepecedeHUs] MPSAMOM C MOBEPXHOCTAMH IMIMHAPOB W KOHYCOB, 3aJlaHHBIX Ha UYEpTEKE
CBOMMH OYCpPKaMM, MOXHO OIIPCACIUTL MCTOAOM IOIOJHUTCIBHOIO MPOCHHWPOBAHUA - LHCHTPAJIBLHOI'O
(puc.la) wnm mapamensHoro (puc.10); B mepBoM ciy4yae BepUIMHA KOHyca S SBISETCS LEHTPOM
MPOCHUPOBAHUS IPSAMON A M MOBEPXHOCTH KOHYCa Ha IUIOCKOCThH Mpoekuwmii [12; Bo BTOpoM ciydae

npsMasi A ¥ TOBEPXHOCTh I[WIMHJpPA MPOCHHUPYIOTCA Ha IWIOocKocTh Il » mapaimiensHo 00pa3yroinum
HUITHHPA.

4. JIutepaTypa:

OcHoBHas:

1.Xu66enep, P. U. Cratmka MeH MaTepuanaap MexaHHkachl: T.1: okyaelk / P.Y. Xub6enep; Kas.timaynm.
E.B.Jlaycenros, C.)KyHicOekoB. - 4-6aceutbiM. - Anmartsr: XKIIIC PIIBK "oayip", 2017. - 436 6.

2.boiinioexoB, O. K. Wmkenepiik rpaduka (CaHIbIK Oenriiepi 0ap MpoeKIusaa): OKy Kypaibl/-AJaMaTtel: DBEpo,
2011. - 140 6.

JdonosHuTEeILHAA:

1.MupsakynoB M.E., Typnanst K.M. Ce306a reomeTpus./ oky-agicteMenik Kypaisi .- [IIbimkenT 2022:k.
2.MupzakynoB M.E., Typmanet K.M. HaueprarenbHas reomerpus./yaeOHO-MeToquueckoe mnocodue.-1lbiMkeHT
2022t

DJIeKTPOHHbIE Pecypehl:

1.Mup3zakynoB M.E., Typaanet K.M. Cb1306a reomerpusi./ OKy-dJicTeMeNiK Kypaibl. [DJEKTpOHHBIH pecypc]-
[emkenT 2022%

2.MupzakynoB M.E., Typnanel K.M. Hauepratenbnas reometpus./yue0HO-METOMYECKOE TOCOOHE. - [ DIEKTPOHHBIH
pecypc] lsmmkent 2022 ©

3.Ecmykan, XK. M. Ce36a reomerpust [diekrponnsiii pecype] :okynbik / XK. M. Ecmykan, K ©. Kycnekos, E. E.
MacumbaeB.- DJIeKTpOH. TeKCTOBBIE AaH. (7.67M6). - Anmarter: [6. u.], 2016. - an1. omt. guck (CD-ROM).

4.HoOu, bl. A. Kommnac-3D »xyiieci HeriziHgeri komneloTepiik rpaduka[Motin] : [oky kypansi] / bl. A.
Ho6u; KP Binim xoHe FbIIBIM M-Ti. - AnmaTsl : Bacray, 2015. - 172 6. http://elib.kaznu.kz

5.CeiitnanoB, II. K.TexHukanblk MexaHWKa MoHI OOIBIHIIA ecenTi-cbhi30a >KYMBICTAPBIH OpBIHIAYFA
apHaJfaH dJicTeMelNik Hyckaynap: ydyeOHo-meTonuueckuid kommuieke / I1. K. Ceiitnanos; : Tapa3 yH-Ti,
2014. - 129, [1] 6. http://elib.kaznu.kz

6.Umkenepnik rpaguka (Cp30a reomerpusi, MammHa xacay cbizybl): OkyibiK. / KP JKorapbl oKy opbIHIapbIHBIH
KayBIMIACTHIFBI . - AnMater: DkoHoMuKa, 2012. - 5076. http://rmebrk.kz/

5.KoHTpoJib (BONIPOCHI, 321241, PelIeHHe)

1.Kak npencraBisercst INIOCKOCTE?

2.Ha kakue BUJIBI IENSATCS TIOCKOCTH?

3.Kakyro 11ockocTh MBI Ha3bIBAEM CaMOCTOSTETHHOM ?

4.B KaKkuX cIry4asx TOYKa MPUHAIISKUT ITIOCKOCTH?

5.B kakux cimy4asx mpsiMast JIEKHUT Ha TIOCKOCTH?

Jleknus Ne6

1.Tema: IIpoekunonnsrit ueprex. O6paszsr. 'OCT 2.305-68.

2.11ean: HayunTs n300pakeHnro Ha Oymare 3aJaHHBINH OOBEKT.

3.Te3ucs! Jekuun:

[Tpn m3y4eHnn NMPOEKIIMOHHOTO YePUeHUs! CTYACHTHI BBIMOJIHAIOT TpadryecKkue paboThl Ha OCTPOSHUE
TPETHEro BHJA JICTANIN O JIBYM 33/IaHHBIM, Pa3pe30B M CEUYCHMH a TakoKe HATJISIHBIX M300paKeHHH, 4TO
Oazupyercs Ha HauepTATEIBHOW T'€OMETPHH, IOITOMY BBIIOIHEHUE YEPTEKEH MOKET OBITH yCIEIIHBIM
JMIIb TTPY HAJIMYMK COOTBETCTBYIOLIMX 3HAHHI MO KypCcy HayepTaTelbHOM reoMeTpuu. TpyaHOCTh 3TOro
paszena COCTOMT B TOM, YTO JUISi M300pa)KeHHs TeJl, MMEIOIMX TPH H3MEPEHHs, Ha IUIOCKOCTH,
MMEIOIIEeH JIBa M3MEPEHUs], HaJ0 XOPOIIO YMETh NPEICTaBIsATh ceOe MPOCTPAHCTBEHHYIO (OPMY ITHX
Tel W 3HAaTh OCHOBHBIE IIOJIOXKEHHUS TMPOCHUPOBAHHUA TOUYEK, MPAMBIX M IUIOCKOCTEH Ha IIOCKOCTH
npoekuuid. Cormacio I'OCT 2.305—68** wuzo0paskeHHs NPeaMETOB, U3AENUNH WM HUX COCTABHBIX
JacTe cieAyer BBIIOJIHATH IO METOAY MpPSIMOYroibHOro mnpoeuupoBanus. [Ipu sToM mpenmer
MpeAroiaraeTcs paclojoKeHHbIM MEXAY HaOMIoJaTeIeM U COOTBETCTBYIOLIEH IUIOCKOCTHIO IMPOEKLUH.
N3o0paxenuss Ha uYepTexe B 3aBUCHMOCTH OT MX COJEP)KaHUS JAENATCS HA BHUIBI, Pa3pesbl, CEUCHHMS.
Uzobpaxenne Ha (pPOHTANBHOM IIOCKOCTH MPOEKUUH MPUHUMAETCS Ha YEPTEXKE B KaUeCTBE INIABHOTO.
[Ipeamer pacronararoT OTHOCHTENBHO (PPOHTATIBHOM IUIOCKOCTH MPOEKIUH TaK, 4ToObI 300pa’KeHre Ha
Hell JaBaJio Hanbolee MoHOoe peAcTaBieHne o GopMe U pazMepax npeamera. KoiamuectBo
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n300pakeHnd (BHIOB, pa3pe30B, CEUCHUH) AODKHO OBITh HAMMEHBIINM, HO O0ECIeYHBAIOIIIM
IMOJIHOC IMPCACTAaBJICHUC O MmpeaAMETS IMpu MMPUMCHCHHUH YCTAHOBJICHHBIX B COOTBCTCTBYIOIIUX
CTaHJIapTax YCIOBHBIX 0003HaueHWH, 3HakoB W Haamuceil. Cormacho ['OCT 2.305—68** Bumom
HasblBaeTcsd HM300pakeHHe OOpalleHHOW K HAOMI0AaTeNI0 BUAMMOW YaCTH TMOBepXHOCTH mpeamera. C
EIbI0 YMCEHLIICHUA KOJIUYCCTBA I/I306pa)KCHI/II\/'I AOITYyCKAa€TCA Ha BUJAaX IMOKa3bIBaATb HCBUIUMBIC YaCTH
MOBEpXHOCTH MpeaMeTa MpH IOMOIIM INTPUXOBBIX JIMHUH Ha puc. 23a) [aHO HAarasgHoe
n300pakeHue YTollbHUKA, a Ha puc. 23B) JaH €ro 4epTeX, Ha KOTOPOM IMPEACTAaBICHBI TPH BHIA
YroJbHUKa — TJIaBHBIN BUO, BHJ CBEpXYy U BUO CJICBA. YronpHHUK MMpoCHMPYIOT Ha TPU B3aMMHO
MEepIeHINKYISPHbIE TJIOCKOCTH TMPOEKIUH — (QPOHTAIBbHYIO, TOPU3OHTAJIBHYIO M MPOPHIBHYI0 —
MEpIeHINKYIAPHBIMH K HUM TYyYKaMH Jy4ed, 3aTeM COBMEHIAI0T TOPU30HTAJIbHYIO M TMPOQHIEHYIO
IUIOCKOCTH TIPOCKIUH ¢ (pOHTANBHOHN BpalleHHeM MX BOKPYI COOTBETCTBYIOLIMX OCEH MPOEKIUH 10
cxeme, mokazaHHOW Ha puc. 236) [locie Takoro cCOBMeIIeHUs BCE TPU BUAA YTOIHHUKA PACIOIOXKATCS
B OJIHOM TUIOCKOCTH, MMPUHMMAEMOM 3a TUIOCKOCTh uepTexa (cM. puc.23B). IIpoekiuu Kaxaoi TOYKH
OyIyT pacrojarathcsi Ha NEPIEHAMKYIAPAaX K OCAM X M 2 (Hampumep, npoekuuu Ai, Ao, A-3 TOUYKH
A). OOBIYHO BBHINONHEHHE YEPTEKA HAYMHAIOT C TOCTPOEHHUs OCEH CHMMETPMU BHIOB. PaccTosiHUE
MEXIy BUJAMU BBIOWPAIOT MCXOMAS M3 YCIOBHUM PACIIONOKEHUS BHJIOB Ha IOJIE YepTekKa, HAHECCHUS
pa3mepoB u np. CTposT TIaBHBIA BUA M BHI CBepxy. JIBa MOCTPOSHHBIX BHAA HCIONB3YIOT IS
BbIUCpUMBAHUA TpPETHBEro BHJAa — BHUIa CJICBA. 9toT BUJ MOXHO HAQYCPTUTH II0 IIpaBUJIaM
MOCTPOCHUST TPEThUX TPOEKIUH TOYEK, A KOTOPHIX JIBE APYrHe MPOSKIMH 3aJaHbl (cM.puc.23, B
Toukn A). [Ipu mpoenmpoBannu JIETANHA  CIIOXHOH (HOPMBI TIPUXOJMUTCS OMHOBPEMEHHO BECTH
TIOCTPOEHUE BCEX Tpex n300pakeHWid. Ilpn mMOCTpoeHWH TPEThEero BHIA B JaHHOW TeMe, Kak M B
MOCTIENYIOMINX, JKETaTeIbHO HE HAHOCHTh OCH TIPOEKIMH, a BOCIONB30BAThCA «0€3 OCHOBOW»
CHUCTEMOM MPOEHUPOBAHMUSL.
3a KOOPAMHATHYIO IUIOCKOCTh MOXKET OBITh NMPHUHATA OgHA W3 IpaHel (puc. 24, IOCKOCTb

Ol ), OT KOTOpOM W OTCUMTHIBAIOT KOOpAMHATHL. Hampumep, M3MEpUB OTPE30K Ha TOPH3OHTAIBHOI
MIPOEKITUU JJIST TOUYKH A, BBIpAXAarolled KOOPAWHATY 61, MIEPEHOCHM €ro Ha NMPO(HUIBHYIO MPOEKITHIO,
moiydyaeM HpOHIbHYIO TpOeKnHuio A3.B KkadecTBe KOOpAMHATHOM TUIOCKOCTH MOXHO B3SITh TaKKe

IJIOCKOCTh  [3 CUMMETpHH, CIIeIbl KOTOPOM COBNANAKOT C OCEBOM JIMHUEH TOPM30HTAIBHOIO H

MPOQUILHOrO BUIOB, ¥ OT HEE BECTH OTCUET KoopamHAT b1, D2, kax 210 mamo ma pwmc. 24, mis ToueK
AuC.

YkazaHHOE Ha puC.25 pacIloIoKEHUE BUAOB HOCUT Ha3BaHHWE CUCTEMBI E (eBporeickas uin cucremMa
MIEPBOT0 yIJIa), HCIONb3yeMas Ha IIOCTCOBETCKOM IIPOCTPAaHCTBE W OONBIIMHCTBE CTpaH EBpoIbI.
YcTaHOBNEHBI CIEAYIONINE HAa3BaHUS BHUIOB, IOMYyYaeMbIX HA OCHOBHBIX IDIOCKOCTSX TMIPOEKIUI
(ocHoBHBIE BB, puc. 25): 1 — Bux criepenu (TJIaBHBIA BUI); 2 — BHI CBEpXY; 3 — BHI ClicBa; 4
— BuA copaBa; 5 — Bua cHm3y; 6 —Bunx c3amu. CrTaHmapT TpemycMaTpHBaeT BO3MOXKHOCTH
MIPUMEHEHUS MTPOSIIMPOBAHMSI TIO METOy TPETHETO yTia, Korjaa N300pakaeMblil IIPeaIMeET pacioiaraercs
[0 OTHOIICHUIO K HAOIIOMATEN0 32 TUIOCKOCTBHIO TMPOEKIIHH, TIOCKOCTh MPOEKIINA HAXOMUTCS MEXIY
HaOMoIaTeNIeM © TPEeaMETOM. OJTa CHCTeMa pACIOIOKEHUS BUIOB HAa UYEPTEXKE Ha3bIBaeTCA
aMepuKaHCKOM u o0o3Hadaercs OykBoi A, mpumensiercs B CLA, Aurmun, ['onnananu u ap. cTpaHax.

[lo aHanorum ¢ BHIOM CBEpXy, BUAOM C3aJd W T. J. TJIABHBIA BHJ MOXKET Ha3bIBATHCS BHJIOM
cnepenn. Haamuen o Buaax (NMpoekmusax) He AenmaroT. Bua c3aay MOXKeT OBITh PACIIONOKEH TaKXkKe
psnoM ¢ BuaoM crpaBa. Hamo obpatuTe BHMMaHue Ha OTIMuMe Ha3BaHud, npuHATHIX 1o ['OCTy,
OT Ha3BaHWH TPOEKIUH B Kypce HaudepTaTrelbHOW reoMmerpuu. Hampumep, TmaBHBINA BHI, BUJ CBEPXY
U T. 1. BMeCTO (POHTAIBHOW, TOpHU3OHTAIbHOW mpoekmuu. CTaHAapT AOMYyCKaeT OTCTYIUIEHHE OT
MPUHSTOTO B HAadepTaTEeIbHOW TEOMETPUU TOPSIKA PACIOIOKEHUS OTAEIbHBIX BUIOB. Ecimm BUabl
CBEpXy, CIlieBa, CIIpaBa, CHHU3Y, C3aJd CMEIICHHl OTHOCHTEIHHO TJIIABHOTO H300paXEeHUs, TO OHHU
JIOJDKHBI OBITh OTMEYEHBI Ha YepTexe OyKBEHHbIM 0003HauyeHus (puc. 26). Hampasienwe B3risima
JOJDKHO  OBITh ~ yKa3aHO CTPENKOW, OOO3HAUYEHHOHW TOM e MpOonucCHOM OykBod. Yeprexu
0ohOpMIIAIIOT TaK K€, €CIM IEpeYMCIICEHHbIE BUIBI OTACIEHBI OT TJIAaBHOTO HM300pakKeHHs IPYrUMH
n300paXeHUSIMH WJIM PACIIONIOKEHBl HE Ha OJHOM JIMCTe ¢ HUM. Ecnm Kakylo-HHOyAb 4acTb
npeaMeTa HEBO3MOXKHO I[0Ka3aTh Ha OCHOBHBIX BHAAX 0e3 HCKakeHHs: (OpMBI M pa3MepoB, TO
MPUMEHSIOT JIONIOJHUTENbHBIE BUIBI, MOJydaeMble Ha TIJIOCKOCTSIX, HE MapauleNbHBIX OCHOBHBIM
MUIOCKOCTSAM Tpoekiuii (puc. 27, 28). JIOMOMHUTENbHBIM BUJ JOMKEH OBITh OTMEYEH Ha YEPTeKe
HaaNHMChl0 TuUma «b» (puc. 27), a y CBSI3aHHOTO C JONOJHHUTEIBHBIM BHUJIOM HW300paKeHUS
npeaMeTa JOJDKHA OBITh IIOCTaBJIEHA CTPENKA, YKa3bIBAIOIIAsl HANpaBlieHHE B3IIIAA, C
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COOTBETCTBYIOIIMM OYyKBEHHBIM 0OO3HaueHHeM (cTpernka b, puc. 27). Korna H0moIHUTENBHBIA BUI
pACHONOKEH B HEMOCPEACTBEHHON MNPOCKIMOHHOW CBSI3M C COOTBEICTBYIOIIMM H300pakKeHHEM,
CTPENKY C HAINKChIO HajJ BUIOM He HaHocAT (puc. 28). JIOmOMHHUTENbHBIA BUJI JOIyCKaeTCs
MOBEPTHIBATh, HO C COXPAaHEHHEM, KaK IMPABHJIO, TOJIOKEHHUS, TPUHITOrO AJS JAHHOTO MpeaMera Ha

TJIABHOM HW300paXKEHUH;, TPU 3TOM K HAIINHCH JOJDKEH OBITh JT00aBJICH 3HAK O . N306pakenue
OTZIENTbHOT0, OrPaHUYCHHOTO MECTA MOBEPXHOCTH MIPEIMETa Ha3bIBACTCS MECTHBIM BUAOM (0003HAUCHHE
no Tumy, puc. 26). MecTHbIi BUI MOXET ObITh OrpaHMYCH JIMHHEH OOpbIBa, MO BO3MOXKHOCTH B
HaMMeHbIleM pa3Mepe (puc. 26), uim He orpaHndeH. MecTHBII BH/I JODKEH ObITh OTMEUEH Ha 4YepTexe
OI00HO JOTOJHUTEILHOMY BHITY.
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4.JlutepaTypa:

OcHoBHas:

1. Xu66enep, P. U. Cratmka MeH MaTtepmanmap MexaHWKacel: T.l: okynelk / P.Y. Xub6emep; Kasz.timaym.
E.b.laycenros, C.)KyHicOekoB. - 4-6aceurbM. - Ammartsr: JKILIC PIIBK "doayip", 2017. - 436 6.

2.baiinibexos, ©. K. MmxeHepnik rpaduka (caHaslk Oenrizepi 6ap mpoekmmsga): OKy Kypaibl/-AnMmaTbl: DBepo,
2011. - 140 ©.

JlonmonHuTEeLHAN:

1.Mup3saxynoB M.E., Typmanst K.M. Cr136a reomerpus./ oKy-oaicTemMenik Kypaisl .- [IIsiMkenT 2022x.
2.MupzakynoB M.E., Typmanst K.M. HaueprarenbHas reomerpus./yaeOHo-MeTomuueckoe mocodue.-1IIpMkeHT
20221

JJIeKTPOHHBIE Pecypchl:

1.Mupzakynos M.E., Typmamer K.M. Cp130a reomerpus./ OKy-9[ICTEMENIK Kypalbl. [DIIEKTPOHHBIA pecypc]-
IIemvkent 2022k
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2.Mup3zakynoB M.E., Typmanet K.M. HaueprarenbHas reoMeTpus./ydeOHO-METOIHMYECKOE TIOCOOHE. - [ DIEKTPOHHBIH
pecypc] lsiMkent 2022 ¢

3.Ecmykan, XK. M. Cb3ba reomerpust [Dnekrponnsiii pecypce] :okyasik / XK. M. Ecmykan, K ©. Kycmekos, E. E.
MacumbaeB.- DIIeKTpoH. TeKCcTOBbIE AaH. (7.67M0). - Anmmartsr: [0. u.], 2016. - a1. ont. guck (CD-ROM).

4. Ho6wu, bl. A. Komnac-3D »xyiieci HeTi3iHmeri KoMmbloTepiik rpadukalMoTiH] : [oKy Kypansl] / bl. A.
Ho6u; KP Binim >xoHe FbUIBIM M-Ti. - AnmaTsl : bactay, 2015. - 172 6. http://elib.kaznu.kz

5.CeiitnanoB, II. K.TexHukanblk MexaHWKa MoHI OOWMBIHIIA ecenTi-chi30a >KYMBICTAPBIH OpBIHIAYFa
apHaJFaH 9JicTeMelnik Hyckaynap: ydyeOHo-meTonuueckuid kommieke / I1. K. Ceiitnanos; : Tapa3 yH-Ti,
2014. - 129, [1] 6. http://elib.kaznu.kz

6.Umkenepnik rpaguka (Cpz0a reomerpusi, MammHa xacay cbi3ybl): OKyibiK. / KP JKorapbl oKy opbIHIapbIHBIH
KaybIMJIACTBIFBI . - AnMaThl: DkoHOMHEKa, 2012. - 5076. http://rmebrk.kz/

5.KoHTpoJs (Bonmpocsl, 3a1a4M, pelieHue)

1.Kax BbIOpaTh TJ1aBHBIH 00pa3?

2.Kak rnoka3bpIBaOTCs IOMOJHUTEIBHBIC U JIOKAJILHBIC 00pa3bl?

3.Kakoli uepToii MmoKa3bIBalOT IPAHMUIIbI JIOKAJIBHOIO 00pasa?

Jlexnus Ne7

1.Tema: UccnemoBanre AOMOTHUTETHHBIX 00pa3oB. JIokanpHBIN 00pa3.

2.Heab: Hayuuth cmocobaM u300paxkeHus, TOKa3aTh 3(POEKTUBHOCTh HCHONB30BaHUS B
n300paKeHUU0COOECHHOCTEH JONOTHUTENBHBIX U JIOKAJTBHBIX 00pa30B.

3.Te3ucekl JJeKIUU:

B TexHuKe mMpoKoe MpUMEHEHWE MMEIOT JIeKalbHble KpuBbie. Hanbonee yacto BcTpedaroTcs
JJUTUTICH, TUKIIOUIBI, YBOJIBBEHTHI, CHHYCOUABL. JTH KPUBBIE MPOBOAAT OOBIYHO C MOMOIIBIO JIEKAJ,
OTCIOJ]a U Ha3BaHHWE — JIeKaJbHbIE. [0 00BOIKM KPHBOIL IO JIEKATy CIEAyeT COSOUHHUTD, ITOTydYeHHbIE
COOTBETCTBYIOIIMM ITOCTPOSHHEM TOYKM TOHKOW TIJIABHOW JIMHHEW OT PyKH, TOCIe Yero mompoopaTh
YYacTK{ JieKaja, OTBEYAIOIIME KPWUBHU3HE KPWUBOH, COCIOWHSS TMPH ITOM HE MEHee TpeX TOYeK
oxHoBpeMeHHO. [Ipumep Ha puc 19.

Jepexpsimue fepexpsimue

gobokel f
\

Puc. 19. pabora c nexanom

Onnunc — 3aMKHYTas M IUIOCKasl KpUBas, Ul KOTOPOW CyMMa paccTOSHHUI OT JI00OH ee TOUKH
1,0 nByx ¢okycoB ectb BenumuuHa MoctosHHas (puc. 20, a-B). OTpe3ok AB Ha3bIBAIOT €ro 0ONbLION
ocbto, CD—wmautoit. Eciin u3 Touku D nmm C npoBectu nyry paanycom AB/2, 1o Ha Oonbiuoi ocu OyayT
HOJTy4€eHbl (DOKYCBI K1 M Kp. JIJIsl IOCTPOEHUS DJUIUIICA [IPOBOMAT JBE KOHIEHTPUUECKHE OKPYKHOCTH
JMaMeTpaMH, PaBHBIMU €r0 OCAM. OTH OKPY)KHOCTH JIensiT Ha 12 paBHbIX dacTed. Uepe3 ToukH
JeTieHds  OOJNBbIIOW OKPYXHOCTHM TIPOBOJASAT BEPTUKAJIbHBIC JMHUH, dYepe3 TOYKH Mol —
TOpU3OHTANbHbIE JUHUH. [lepecedyenns 3TUX BCIOMOIaTelbHBIX MPSMBIX ONPENEISIOT TOUKH SIUIUIICA.
[TocTpoenne nobBoKa TOUEK KPUBOM XOPOILIO BUAHBI Ha PHUCYHKE.
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Puc. 21 IIpumeps! BBIIOTHEHUS C JIEKATaAMH

Jlist moctpoenus cunycoust (puc. 20) OKpYKHOCTh 3aJaHHOTO pajuyca R mensT Ha paBHbIC YaCTH U Ha
MPOJOJLKEHUH OCEBOW JIMHUU OT TOUKH @ OTKJIAABIBAIOT OTPE30K A B, paBHbIN IJIMHE AyTH OKPY>KHOCTH

=27 R. 3aTem oTpe30ok AB genst Ha 12 paBHBIX YacTel, Kak ¥ OKPYKHOCTb. VI3 Touek /, 2, 3, ..., JeKaImmx
Ha OKPY>KHOCTH, TIPOBOAAT MapaUIEIBHO MPSIMOA AB Ty4u 10 UX IepecedeH sl ¢ NepIeHAuKYIsIpaMu,
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BOCCTaBJICHHBIMH (UJIH OITYILIEHHBIMH ) U3 COOTBETCTBYIOIIUX TOUYEK IpsiMoi AB. TouKM X mepecedeHus ai,

a» ag, ... IPUHAUISKAT CUHYCOHUIE. MIX COSUHSIOT U OOBOJIAT 10 JICKAIY.

4. JlutepaTtypa:

OcHoBHas:

1.Xu66enep, P. U. Cratuka MeH MaTepuanaap MexaHHkachl: T.1: okyiaelk / P.U. Xub6enep; Kas.timaynm.
E.B.Jlaycenros, C.)KyHicOekoB. - 4-6aceutbiM. - Anmartsr: JKIIIC PIIBK "doayip", 2017. - 436 6.

2.boiinioexoB, O. K. Umkenepiik rpaduka (CaHIBIK Oenriiepi 0ap MpoeKImsaa): OKy Kypaibl/-AJMaTel: DBepo,
2011. - 140 6.

JdononHuTenbHAA:

1.MupzakynoB M.E., Typnanst K.M. Ce30a reomeTpus./ oKy-agicteMenik Kypaisi .- [HIpimkenT 2022:k.
2.MupzakynoB M.E., Typmanst K.M. HaueprarenbHass reomerpus./yueOHO-MeToquueckoe mnocodue.-1lpMkeHT
2022

DJIeKTPOHHbIE PeCcypChI:

1.Mup3akynor M.E., Typnaner K.M. Cpi30a reomeTpus./ OKy-oIiCTEMENIK KYpasbl. [DIEKTPOHHBIA pecypc]-
[emvkenT 2022x

2.MupzakynoB M.E., Typnaner K.M. Hauepratenbnas reomerpus./yue0HO-METOMYECKOE TOCOOHE. - [ DIEKTPOHHBIH
pecypc] llIsiMkent 2022 T

3.Ecmykan, XK. M. Cez6a reomerpust [daekrponnbiii pecype] :okynbik / XK. M. Ecmykan, K ©. Kycnekos, E. E.
MacumbaeB.- DeKTpoH. TeKcToBbIe AaH. (7.67M0). - Anmatsr: [6. u.], 2016. - 5. onr. muck (CD-ROM).

4. HoOu, bl. A. Komnac-3D »xylieci Herizingeri komnelotepiik rpaguka[MotiH] : [oky kypansi] / bl. A.
Ho6wu; KP Binim xoHe FoutbiM M-Ti. - AnMatsl : Bactay, 2015. - 172 6. http://elib.kaznu.kz

5.CeiitnanoB, II. K.TexHukanblk MexaHWKa TMoHI OOWBIHIIA ecenTi-chi30a >XYMBICTAPBIH OpPBIHIAYFa
apHaJFaH djicTeMelNiK Hyckaynap: ydyeOHo-meTonuueckuin komruieke / 1. K. Ceiitnanos; : Tapa3z yH-Ti,
2014. - 129, [1] 6. http://elib.kaznu.kz

6.Umkenepinik rpaguka (Cpz0a reomerpusi, MammHa xacay cbizybl): OKyibiK. / KP JKorapbl oKy opbIHIapbIHBIH
KayBIMIACTHIFBI . - AMaThl: DkoHOMHEKa, 2012. - 5076. http://rmebrk.kz/

5.KoHTpoJb (Bonmpockl, 3a1a4H, pellleHne)

1.Kak BbIOpaTh riaBHEIA 00pas?

2.Kak 1Ioka3bIBarOTCs IOMOJTHUTENBHBIC U JIOKaJIbHBIE 00pa3bl?

3.Kakoii uepToif MoKa3bIBaIOT IPAHHUIIBI JIOKAJIBHOIO 00pasa?

Jlexkust Ne8

1.Tema: IloBepxHocTh. OnpenenuTen MOBEpXHOCTEH. TOUKM U MpsMBIe Ha BPAIIAIOIIHXCS
MTOBEPXHOCTSIX

2.1enb: OOBICHUTh KaK JAIOTCS IMIOBEPXHOCTH U KaK UX U300paKarOT Ha YePTEKE.

3.Te3uchl JIEKIHH:

[Ipu mepeceueHny KakKoOH-THOO MOBEPXHOCTU ILIOCKOCTBIO TMONMy4YaeTcs JIMHUSA, XapaKTep KOTOpOU
3aBUCHT OT BHUJa TOBEpXHOCTH. lIpW mepecedeHnr IIOCKOCTH C TPAHHOH MOBEPXHOCTHIO, B CEUCHHH
MoNTy4aercsi TUIOCKUH MHOTOYTOJBHHK, BEPIINHBI KOTOPOTO - €CTh TOYKH IepecedeHrus pedep rpaHHOI
MOBEPXHOCTH C TUIOCKOCTHIO (pHc. 1).

[Ipu mepecedeHNN MIOCKOCTH C KPUBOW TTOBEPXHOCTHIO, B OOIIEM CITy4ae IMONYJYaeTcsl KpUBas JTHHHAS.
Jis ee MOCTpOEHUS MONB3YIOTCS ABYMSI CITOCOOAMH:
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1. Jlna nuHeiiyaThIX MOBepXHOCTeli. B 3TOM cilyyae JIMHUSA TepeceUCHHUs MPEICTaBIseT COOOi
JMCKPETHOE MHOKECTBO TOUEK IepecedeHIsi 00pa3yoUInX JTMHEHYaTol TOBEPXHOCTHU C TUIOCKOCTHIO (pHUC
2).

Puc. 1 Puc. 2

2. Jlasi HenuHeW4YATHIX MOBepXHOcTell. B 3TOM ciywae JUis TOCTPOEHHS JIMHHM IIepecedeHHUsI
HEO00XOANMO Ha TIJIOCKOCTH B3SITh MHOYKECTBO YOOHBIX MPAMBIX M MOCTPOUTH TOYKH WX MEPEeCcedeHus ¢
IIOBEPXHOCTHIO. [Ipu 3TOM, BBIOMpas INpsiMble Ha IIOCKOCTH, CIEIYeT CTPEMHUThCS K TOMY, YTOOBI

BCIIOMOTaTeNbHbIC JTMHUH, MTPUHAIICKAIIUE TTOBEPXHOCTH 0 u KOHKYPUPYIOIIUMH C 3THMH MPSIMBIMH,
ObLTH OB TpadUIecKu POCTHIMU (pHC 3).
[lpu ompenencHUM JTWUHUAW MEPECCUCHUS MIIOCKOCTH C TTOBEPXHOCTSIMU 3aJaHHBIMH OYepKaMH, BOKHYIO
pOJIb MTPAET OlpeneiIcHre, TaK Ha3bIBAEMBIX, ONMOPHBIX TOUYEK HCKOMOW JTUHUHU (ToukH 1, 2, 3 Ha puc. 3);
toukd (1, 2, 4 Ha puc.4).

Hano umers B BUILy, YTO TIOCTPOSHUE ITUX TOUYEK MOXKET OTJIMYATHCS OT OOIIET0 AJITOPUTMA.

B ciydae, eciu mIockocTh 3aHUMAET YaCTHOE MOJIOKEHUE, pelIeHUe 32124 Ha TIOCTPOCHHE TUIOCKHX
CeueHMH MOBEPXHOCTEH 3HAUNTENRHO yrpomaercs (puc.4).

3amaun Ha MOCTPOCHUE TUIOCKUX CEYCHUI TTOBEPXHOCTEH COMPOBOXKIAIOTCS OONBIINM KOJIUIECTBOM
OJTHOTHITHBIX MIOCTPOCHUH; pellieHre HX B TAHHOM Kypce aBToMaTu3upopano: 3amanue 0501, 0502.

Puc. 3 Puc. 4

4./lutepaTypa:

OcHoBHas:

1.Xu66enep, P. Y. Cratmka MeH Martepuaimap MexaHukacel: T.l: okymeiKk / P.Y. XwuG6enep; Kas.timaym.
E.b.[laycenros, C.)KynicoekoB. - 4-6acsutbiM. - Anmatsr: JKILIC PTIBK "[ayip", 2017. - 436 6.

2.baiinibexos, ©. K. MmkeHepnik rpaduka (caHaslk Oenrizepi 6ap mpoekmusga): oKy Kypaibl/-Anmartsl: DBepo,
2011. - 140 ©.

JlonmonHuTEeILHAN:

1.MupsaxynoB M.E., Typnanst K.M. Cs136a reomerpusi./ oKy-oaicTeMenik Kypaisl .- [IIsivkenT 2022x.
2.MupsakynoB M.E., Typmanst K.M. HaueprarensHas reomerpus./yaeOHO-MeToquueckoe mnocodue.-1IpMkeHT
2022 r
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DJIEeKTPOHHBIE PeCypChI:

1.MupzakynoB M.E., Typmanet K.M. Cp130a reomerpusi./ OKy-sIicTeMENiK Kypalsbl. [DJEKTpOHHBIH pecypcl-
IIsimkenT 20225k

2.Mup3zakyinoB M.E., Typmaanet K.M. HauepTatenbHas reoMeTpus./yde0HO-METOIHMYECKOE TTOCOOHE. - [ DIEKTPOHHBIH
pecypc] lsiMkent 2022 ¢

3.Ecmykan, XK. M. Ce0a reomerpust [DnekrporHbii pecypc] :okyablk / XK. M. Ecmykan, K ©. Kycnekos, E. E.
MacumbaeB.- DiIeKTpoH. TeKcToBbIE faH. (7.67M0). - Anmmartsl: [0. u.], 2016. - a1. ont. guck (CD-ROM).

4.Ho6wu, bl. A. Komnac-3D xyiieci Heri3iHmeri KoMmbloTepiik rpadukalMoTiH] : [oky Kypansi] / bl. A.
Ho6u; KP Binim >xoHe FbIIbIM M-Ti. - AnmaTsl : Bacrtay, 2015. - 172 6. http://elib.kaznu.kz

5.CeiitnanoB, II. K.TexHukanblk MexaHWKa ToHI OOibIHIIA ecenTi-cbi30a >KYMBICTAPBIH OpBIHIAYFa
apHaJFaH 9JicTeMenik Hyckaymap: ydyeOHo-meTonuueckuid kommiekc / I1. K. Ceiitnanos; : Tapa3 yH-Ti,
2014. - 129, [1] 6. http://elib.kaznu.kz

6.Umxkenepmik rpaguka (Cpz0a reomerpusi, MammHa xacay cbizybl): OKyibiK. / KP JKorapbl oKy opbIHIapbIHBIH
KaybIMJIACTHIFBI . - AnMaThl: DkoHOMEKa, 2012. - 5076. http://rmebrk.kz/

5.KoHTpoJs (Bonmpocsl, 3a1a4u, pelieHne)

1.U3 4ero cocTosAT onpeaennuTeny MOBepXHOCTEH?

2.Kak HaliTH TOYKH Ha BPAIAIONIUXCs TOBEPXHOCTSX?

3.Kakue moBepXHOCTH MBI Ha3bIBa€M ITOBEPXHOCTSIMHU BTOPOIO MOpsiaKa?

Jlexmus Ne9
1.Tema: Pazpessl. [IpocTeie pa3pessl.
2.lenb: ITokazaTh B H300paKeHHUH BHYTPEHHEE CTPOCHUE O0BEKTA.
3.Te3uchl JIEKIHH:
Paspe3om HazbiBaeTcs M300paXkeHHE MPEIMETa, MBICICHHO PACCEUYCHHOT'0 OJHOW MM HECKONBKUMHU
miockocTsaMU. Ha pa3pese moka3siBaeTcs TO, YTO MOJYYAETCSA B CEKYIIMM MJIOCKOCTH U 3a HEH.
MpeIceHHOE paccedeHre MpeaMeTa OTHOCUTCA TOJNBKO K JaHHOMY pa3pe3y W He BJIEYET 3a COOOi
H3MEHEHUS IPYTUX U300paKeHUH TOTO JKe MpeMera.
B 3aBucuMocTH OT yMcaa CEKYIIMX IUIOCKOCTEN pa3pe3bl pa3lenstoTcs Ha: MPOCThlEe — IMPU OJHOU
CeKyIer miockocter (Hampumep, cM.puc.30, 31); crokHbIe — IpH ABYX U O0Jiee CEKYIIUX TIOCKOCTAX
(mammpumep, paszpes A-A, puc. 26, pa3pes b-b, puc.32).

Puc. 37

BeprukanbHblii pa3pe3 Ha3bpiBaercsi (pOHTAJIBHBIM, €CIH CEKylas IUIOCKOCTh MNapajeibHa
(pOHTATBHON TJIOCKOCTH MPOEKUUH (HampumMep, paspe3 Ha puc. 31; 4—A nHa puc. 33). BepTuxanbHbiit
paspe3 Ha3bIBAIOT NPOGUIBHBIM, €CIIM CEKYIIas MJIOCKOCTh NapaiieldbHa NPOQHIbHON MIOCKOCTH MPO-
exuii. ChoXHbIE pas3pe3bl OBIBAIOT CTYNMEHYATBIMH, €CJIM CEKYIIMEe IUIOCKOCTH HapajlielbHbI
(HampuMep, CTyleHYaThli TOPU3OHTANBHBIN pa3pe3 h—»5b, cM. puc. 32; cTymeHYaThlii (pPOHTAIBHBII
paspe3 A—A, puc. 33), U JOMaHBIMH, €CIH CEKYyLIMEe IIOCKOCTH MHepeceKaroTcst (Hampumep,
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paspe3bl A—A, puc. 26, 32). Pa3pe3bl Ha3pIBalOTCS MPOAOIbHBIMHU, €CIH CEKYIIME IUIOCKOCTH
HaTpaBIeHBl BIOJh JJIMHBI WM BBICOTHI TMPEAMETa, W IOMEPEYHBIMH, €CIAM CEKYIIHEe IUIOCKOCTH
HampaBIeHbl TEPIEHANKYIAPHO K JUTHHE WM BBICOTE Mpeamera. IIOMoKEHHE CEKYIIMX IUIOCKOCTEH
CllellyeT yKa3plBaTh Ha YEPTEXKE JUHUEH cedeHus. (s JHHUU CEYEHHS OIDKHA MPHMEHSATHCS
pa3oOMKHYyTast JIHHHSL.

Ilpu coxHOM pas3pe3e MITPUXH MPOBOAAT TAaKKe y IMeperboB JIMHHMU cedeHus. Ha HavanpHOM W
KOHEYHOM INTPUXax CIIEAyeT CTaBUTh CTPENKH, yKa3bIBAIOIIWE HampaBicHue B3rmimga (puc. 26,32);
CTPENKH JOKHBI HAHOCHTHCSA Ha PACCTOSHUM 2—3 MM OT KOHIA IiTprxa. HadaabHBIH M KOHEUHBIH
IITPUXH HE JOJDKHBI ITepeceKaTh KOHTYP COOTBETCTBYIOIIETO H300payKEHN.

A-A

| i"/lg,/ | /////ZQ

(’

+ ol
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P [
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Puc.33

VY Havana ¥ y KOHLA JIMHUH CEUEHMs, a B ciIydae HEOOXOAWMOCTH M y MEperuO0oB 3TOH JHMHHUH
CTaBUTCSI OIHA W Ta >XK€ IpomnucHas OykBa pycckoro ajndaBuTa. ByKBbI HAHOCST OKOJIO CTPEJIOK,
YKa3bIBAIOLIMX HalpaBieHUE B3IVIAAA, U B MECTax Iepernda co CTOpOHbI BHEWIHEro yria. Paspes mon-
JKeH ObITh OTMEUYEH HAAMUCHIO 10 THIY A—A (Bceraa TONbKO AByMsi OyKBaMHu depe3 THpe).

B ciydae, xorma cexymasi IUIOCKOCTb COBIAJAeT € IUIOCKOCTBIO CHMMETPUHM IpenMera B LEIOM U
COOTBETCTBYIOIIME H300pa)K€HHs PACHONOKEHbl HAa OZHOM M TOM )K€ JIUCTE B HEHNOCPEINCTBEHHOMH
MPOCKIMOHHONW CBSI3M WM HE pa3feieHbl KaKUMHU-THOO IPYTMMH H300pa)KeHUSIMH, AOIYCKAETCS s
TOPU30HTANBHBIX, (POHTANBHBIX W NPOQIIBHBIX pa3pe30B HE OTMEYaTh IIOJIOKEHHE CeKylleh
IUIOCKOCTH U CaMbIi pa3pe3 He CONPOBOXAATh HAINMCBHIO (HAallpuMep, pa3pe3 Ha MecTe IVIABHOIO BUJA,
puc. 30, 31).

l'opusonransheie, (ppoHTadbHBIE M NPOPUIBHBIE pPa3pe3bl MOTYT OBITh PACIIONOXKEHbI Ha MeECTe
COOTBETCTBYIOIINX OCHOBHBIX BUJIOB (cM. puc. 32). BepTukansHBIN pa3pe3 MpH CeKyIel MIOCKOCTH, He
MapauieTbHON (POHTATBHON WM TMPOMUIBHON IIOCKOCTSAM TIPOEKIHA, a TaKKe HAKIOHHBIA paspes
JOJDKHBI CTPOMTBHCS M PACIONAraThCsl B COOTBETCTBHHU C HAIlPAaBICHUEM, YKAa3aHHBIM CTPEIKaMU Ha
JUHAN cedeHus. B ciydae HeoOXOIMMOCTH JIOIYCKAaeTcsl pacrojiaratb Takue pas3pe3sl B JII0OOM
MecTe deprexka (paspe3 B—B, cm. puc. 26), a Takke ¢ mopoporoM. [Ipu 3ToM K HammucH MOMKHO

ObITh MpHOaBIIleHO 00O3HaUeHUE «A-A »

[Ipy cHOXHBIX JTOMaHBIX pa3pe3ax CeKyllre IUIOCKOCTH, KaK IPaBHJIO, YCIOBHO IMOBEPTHIBAIOTCS 1O
COBMEILEHHS B OHY IUIOCKOCTb. ECIM COBMeEIIEHHBIE TIOCKOCTH OKaXyTCs MapajuleibHBIMU OTHOW U3
OCHOBHBIX IUIOCKOCTEH MPOEKIHH, TO JIOMaHBId pa3pe3 MOXKeT ObITh IMOMELIeH Ha MECTe COOT-
BeTCTBYIOMIIEero Buna (paspessl A—A, puc. 26 u 32).

Paspes, cayxamuii a7 BBUICHEHMS YCTpOWCTBA MpeAMeTa JHMIIb B OTHEIBHOM,  Y3KO
OrpaHMYEHHOM MECTE€, Ha3bIBaeTCsl MECTHBIM. MeECTHBIH pa3pe3 BbLACNSETCS HA BUAE CIIIOMIHOW
BOJHUCTOW JIMHUEHW. DTa JMHUS HE JO0JDKHA COBNAJaTh € KAKUMHU-JIIMOO JIMHUSMH HW300pakKeHHs
(puc. 34 u 35). Jlomyckaercsi COSAMHSTH YacTh BHJA M YacTh COOTBETCTBYIOLIETO pa3pesa, pasaerss
UX CIUIOIIHOM BoMHHUCTON nuHUed (puc.37). Ecnu mpu 3TOM COEAMHSIOT MOJIOBUHY BUAA M MOJIOBUHY
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paspesa, KaxkIblii U3 KOTOPBIX SIBIACTCS CUMMETPUYHON (UTYpOH, TO Pa3essfoIlei JIMHUEH CITy>KUT
OCh CHMMETPUH — IITPUXIYHKTUpHAsI JuHUA (M. puc. 37). Jlomyckaercs Takke- pas3leieHue pa3pesa
Y BHJA IITPUXIYHKTUPHOW JuHUeH (puc. 36), coBmanmaroleil co cienom
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IIJIOCKOCTH CHMMETPHH HE BCETO MPEAIMETA, a JIUIIb €T0 YaCTH, €CITH 3Ta YaCTh MPEACTABISIET COOOH
TEJI0 BpalleHusI.
4. JIutepaTypa:
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4.Ho0u, bl. A. Kommnac-3D »xyiieci Heri3iHgeri kommneioTepiik rpaduka[Motin] : [oky kypansi] / bl. A.
Ho6u; KP Binim sxoHe FBUIBIM M-Ti. - Anmatsl : Bacray, 2015. - 172 6. http://elib.kaznu.kz

5.CeiitnanoB, II. K.TexHuKanblk MeXaHUKa TMOHI OOMBIHIIA e€CeNTi-Chi30a >KYMBICTAPBIH OpBIHIAYFA
apHaJFaH djicTeMenik Hyckaynap: yuyeOHo-meTonuueckuir kommuieke / I1. K. Ceittnanos; : Tapa3 yH-Ti,
2014. - 129, [1] 6. http://elib.kaznu.kz

6.Umkenepnik rpaduka (Cp3da reomerpusi, MaimHa jxacay cbizybl): OkyibiK. / KP JKorapbl oKy opbIHIapbIHBIH
KayBIMIACTHIFHI . - AMaThl: DkoHoMuEKa, 2012. - 5076. http://rmebrk.kz/

5.KoHTpo.Jb (BOMPOCHI, 3a1a4H, pelieHue T T.]1.)

1.Ha ckomibKo AemsiTcs IpocThie pa3pes3nl?
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Jlexknmus Nel(
1.Tema: [IpsiMmonunelinbie moBepxHOCTU. OnpenenuTeny moBepxHocTeld. JIMHUU U UX BUJBI (POBHBIC H
MIPOCTPAHCTBEHHBIC TUHUN).
2.Hean: Hayunth m300paxkath Ha Oymare moBepXHOCTH. [I03HAaKOMHUTH C BHAaMH TOBEPXHOCTEH W
METOJaMH HUX MOTyYeHHUs.
3.Te3ucel JJekuuu:
JlunelyaTylo MOBEPXHOCTb OOIIEro BHAA MOXKHO paccMaTpUBaTh KaK pe3yslbTaT ABMXKEHUS MPIMOIL
o0pasyroliei A o HEKOTOPBIM HEMOABMXHBIM HAMPABIIONINM. B o01iem cirydae HanmpaBJIsIFOIIIX MOXKET
OBITH TpU. ['€OMETPUYECKHI ONPEENUTENL OBEPXHOCTH B 3TOM ciydae umeet Bux 1 .0.0. {m, n, p}, rae
m,n,p — Hampapisiomye. B 3aBucuMocTr OT BHAA M TOJOXKEHHS HAIPaBISIONMX. MOXKHO TOMYYUTh
MHO>XECTBO PA3JIMYHbIX JINHEHYAThIX IIOBEPXHOCTEM.

Ecnmu opHa w3 HampaBisONIMX HECOOCTBEHHasl MpsiMas, TO OHAa 3aMEHSeTCs MJIOCKOCTBIO
napajulein3mMa, KOTOpPOW TapajieNibHbl BCEe O0pa3yrommecs IOBEPXHOCTH. Takue TMOBEpXHOCTH
Ha3bIBatoTcsl moBepxHocTamMu Karamanma. OnpenenuTeny y 3TUX MOBEPXHOCTEH HMMEIOT OJWHAKOBYIO

dopmy: 1".00 {m, n, a}, A.O.{l Nm,lNn,l moc},

rJie M , N- HAIpPaBJIAIOIIKE; O- MIOCKOCTh Mapayieiin3Ma. B 3aBUCHMOCTH OT (hOPMBI HAIIPABJIAIONIMX U
MOJIOKEHUS TIFIOCKOCTH MapajuieNii3Ma, pa3IinyaroT MOBEPXHOCTH:

a)KOHOM] , 0) HMJIHHAPOU , B) TUNEPOOJIHNYECKHil mapadosona (Kocasi miockocTh). Ha puc.1 3amanbr
MIPOEKITUSAMHU CBOMX OIpEEeNUTENeH AT TOBEPXHOCTH; Ha KaXKIOH M3 HIX MOCTPOEH KapKac MOBEPXHOCTH
U POM3BOJIbHAS TOuka M.
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BuHTOBBIE MOBEPXHOCTH 0O0PA3yIOTCS IPH BHHTOBOM JBMKEHHHM oOpasyrouied. JIuneiiuaTble
BHUHTOBBIE MOBEPXHOCTH HA3bIBAIOTCS TeJIMKOMAAMH. [ 'eluKou/pl ObIBAIOT MPSIMBIMH WM KOCBIMM
(HaKJIOHHBIMH).
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[ToBepxHOCTH KOCOTO reTMKona 00pas3yercs ABUKEHUEM MTPSIMOIMHEHHOH o0pa3yromiel A 1o

JBYM HampapisioOMMM M U N, MpUYeM, M-BUHTOBAs JUHUS, N-TpAMas, SBJSIOMIAACS OAHOBPEMEHHO
ochio BpaieHus. [lpu aTom oOpasyromass A Bcerma ocraercsl HapajuiebHOH COOTBETCTBYIOLIEH

o0Opa3ylolieii A" Harepes 3aJaHHOro HAaNPaBJISIOLIEro KOHyca ¢ { CS} * OnpeaeauTenb MOBEPXHOCTH

KOCOI'0 TeIMKON/IA; 1.0.9 { m, I’l,([)} puc 2, a).
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OrnpenenuTensb MPSIMOTO TeITUKON/IA: F Oe {m! n, a } re M —BUHTOBAS JIMHUSA, N-TIpsAMasd,

0Ch BpAIIIEHUS; 0. - TUIOCKOCTh Mapauienusma (puc 2,0).

N3-3a cxoicTBa rEOMETPUUECKUX OMPEIeNUTENEH MPIMON MeIMKOU MOKHO Ha3BaTh BUHTOBBIM
KOHOH/IOM.
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