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BBeaenue

COopHuK 3aaHuil MpeHa3HaYeH JIJIsl CTYJEHTOB crenuanbHocTedt 1-50 01 02
«KoHcTpyupoBaHue ¥ TEXHOJOTHS  IMIBEMHBIX  H3ACIHI», 1-50 02 01
«KoHCTpyupoBaHue U TEXHOJOTUS u3neauit u3z koxuw», 1-5001 01 «TexnHosorusa
NPsDKU, TKAHEHW, TPUKOTa)ka U HETKaHbIX MaTepuaiioBy, 1-53 01 01 «ABTomaruzaius
TEXHOJIOTUYECKUX MPOIECCOB U  mOpou3BoAcTB», 1-540101 «Metposorus,
cTaHAapTu3anus M cepruduranus» 3a04Hor (Hopmbl 00ydeHUs. 3aJaHusd TaKKe
MOTYT UCIOJb30BaThCS CTYyJACHTAMU APYTUX CHEIUATBHOCTEN MPU CAMOCTOSTEIIbHOM
[OJITOTOBKE.

COopHUK 3aJaHMl COCTaBJIEH B COOTBETCTBUM C THUIIOBOM IPOrpamMMOM
mucruiuinabl "HadeprarensHas reoMmetpusi. MHxkeHnepHas 1 MamuHHast rpaduka’ uist
CTYJICHTOB TEXHOJOTMYECKUX M HEKOTOPBIX MEXAaHHYECKHX CHELHUATbHOCTEH.
KOHKpeTHBIN nepeyeHb BBINOIHAEMBIX CTYJIEHTOM 3aJaHuil onpenaesnsercs padodeit
IIPOrPaMMOMN.

JlanHblli COOpHUK 3aJaHUNl  SBJIAETCA YaCThlO y4eOHO-METOJIUYECKOTO
KOMIUIEKCa, OpraHU3yIOIIETo YUeOHY0 AeATeIbHOCTh CTYIEHTOB 110 OCBOEHUIO Kypca
«HauepratenbHas reomeTpuss U UHXKEHepHas rpaduka». OH  BKIIOYAET
11 xomnnekroB 3aganui 1o 30 BapuaHTOB B KaXJOM. B Hagane kaxaoro pasaena
JaHbl KPaTKUE METOJWYECKUE yKa3aHUs, MIPUBEACHbI 00pa3el] HCXOJHOIO 3aIaHUsl U
MIPUMEDP €rO BBINOTHEHUS.

IHopAaok NPOX0KACHHUA Kypca

HaueprarenbHas reoMeTpus U WHXEHEpHas rpaduka U3ydaercs CTyAeHTaMu
TEXHOJIOTUYECKUX M HEKOTOPHIX MEXaHWYECKUX CIEHUATBbHOCTEH 3a04HONl (DOpMBI
oOy4eHHMsI Ha TIEPBOM Kypce (Ha MPOTSHKEHUH 2-X CEMECTPOB).

B nepBom cemecTpe y4eOHBIM IJIAHOM MPETYCMOTPEHBI: 0030pHBIE JICKITUU 10
Ha4YepTaTeILHON TeOMeTpUH (B MEPUOJ YCTAHOBOYHOW CECCHH), CAMOCTOSITEIHHBIC
3aJlaHus 110 HAYePTATEIBbHOW T€OMETPUU W WH)XCHEPHOH Tpaduke, perneTUIMOHHOES
3309HO€ W OYHOE TECTHUPOBAHME, TIPAKTUYCCKHUE 3aHATHA M OK3aMEH TII0
HavepTaTeIbHOW TeOMETpUH (B TEPUOA 3UMHEH J1abopaTOpHO-IK3aMEHAIIMOHHON
CECCHUN).

OCHOBHBIM BHAOM pabOTHI 1O OCBOCHHIO MaTepuajia Kypca SBISICTCS
caMoCTOsATeNbHAs paboTa CTyAeHTa. M3yueHue HadYepTaTeIbHON TEOMETPHH H
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WHKEHEPHOU rpauKu ClieyeT HAa4MHATh C MPOPAOOTKH TEOPETUYECKOTO YUEOHOIO
MaTepualia ¥ TOJbKO TOCE 3TOTr0 MPUCTYNaTh K BBINOJHEHUIO CaMOCTOSTENbHBIX
3aJlaHuM.

IIpn wn3ydeHHH pasgenoB HavyepTaTeIbHOM TI'E€OMETPUM PELICHUIO  3aJ1a4
JIOJDKHO OBITh yaeneHo oco0oe BHUMaHWE. [l YCHENIHOTO pEIIeHUs 3aJadyd
HEOOXOMMO TIOHSATH €€ YCJIOBHME, TNPEJICTaBUB B MPOCTPAHCTBE 3aJaHHBIC
reoMeTpuyeckue o0pas3bl, W BBIPA0OTATh OOIIMH TUIAH pEIICHUs 3a7add. | OJBKO
IOCJIE 3TOTO CJeAyeT MPUCTYNATh K peaju3aluy peleHus Ha yepTexxe. B HauanbHOU
CTaJIMU U3YYECHHs Kypca MPHU PEIICHUH 3a/1a4 MOJIE3HO NpUOeratb K MOJACITUPOBAHUIO
U3y4aeMbIX U 33JJaHHBIX YCIOBHEM T'€OMETPUUYECKUX 00pa30B.

[Ipu wu3ydyeHuH pa3feinoB  HHXKEHEPHOM TpadUKd U BBHINOJIHEHUU
CaMOCTOSITEIIbHBIX 3aJaHUI UMEET CMBICI IIPEIBAPUTEIBLHO O3HAKOMHUTHCS HE TOJIBKO
C yuyeOHBIMM U  CHPABOYHBIMH IOCOOMSIMH, HO M CO  CTaHJIApPTaMH,
pErIaMEHTUPYIOUIMMU BBITIOJHEHNE YEPTEKEN.

Ecnu B mpomecce u3yueHust Kypca y CTyI€HTa BOSHHKIH TPYAHOCTH, KOTOPBIC
OH HE B COCTOSIHUU Pa3pelIuTh CaMOCTOSITENIHO, CTYACHT JOJIKEH OOpaTUThCS 3a
KOHCYJIbTanuen Ha kadeapy "MuxenepHas rpaguka’ yHUBEpCHUTETA.

BhITIOTHEHHBIE CTYJIGHTOM CaMOCTOSITEIbHBIC 3aJaHus TPEACTABISIIOTCS Ha
kadenpy B YCTAHOBJICHHOM TMOpPSAKE. 3a4eT IO CaMOCTOSITCIIBHBIM 3aJlaHUSM
IIPOU3BONTCS B YHUBEPCHUTETE TIO MPUOBITHH CTYACHTA Ha Kadeapy U 3aKIF0YaeTCs B
OTBETE Ha OJIMH WJIM HECKOJBKO BOMPOCOB IO KaXIOH 3ajade, a TaKKe pPEHICHUH
TUTIOBBIX 33J1a4 TI0 MPUBEJICHHBIM TEMaM.

Cnada cTyIeHTOM dSK3aMEHa WJIM 3a4eTa BO3MOXKHA TOJBKO TOCJE TOTO, Kak
3a4TE€Hbl COOTBETCTBYIOIIME CAMOCTOSTENbHbBIC 3a/aHusl (paboThl), IPOMIEHO OYHOE
TECTHPOBAaHUE IO YCTAHOBJICHHBIM TEMaM TEKYIIEro CEMECTpa H BBINOJIHEH
YCTaHOBJICHHBI 00beM Y4eOHBIX 3aJaHHWii B JAHHOM W3JaHWH, BBIHECEHHBIX Ha
pPAKTUYECKUE 3aHsATUSA. BpicTaBlieHHe WTOTOBOW OILIGHKH OCYIIECTBIISIETCS Ha
OCHOBAaHHY PEUTUHTOBOU OIEHKH 3HAHUH TI0 MEPESUNUCICHHBIM BHIaM JI€ATEILHOCTH.

O0mmue npaBuja opopmieHus
U BBINOJHEHHUS CAMOCTOSATEJIbHBIX 3aJaHUM

CamMocTosiTeNnbHbBIE  3alaHUsl  MPEJCTABISIOT COOOW  YEepTEekH, KOTOpbIE
BBIIIOJIHEHBI  CTYZAEHTOM B COOTBETCTBUM C 3aJaHUEM. 3aJaHusl SBISIOTCS
UHANBUyaTbHBIMU. OHU TIPEACTABJICHB B BapuaHTaX. BapuaHT 3aBUCHT OT mmdpa
CTyeHTa (HOMepa €ro 3a4eTHOM KHIKKH) M ONpEAesIeTcsl KaK YBEJIWYEHHbIH Ha
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€AUHUILY OCTaTOK OT Jenenuss Ha 30 4yucia, COOTBETCTBYIOLIETO JIBYM MOCIEIHUM
mudpam. OnpeneneHue BapuaHTa 3aJaHusl PaCKpbITO B CIEAYIONIUX MPUMEpax.

Mudp Pacuer Bapuant
134795 95 :30 =3 ocraTok 5 6
131000 00 : 30 =0 ocratoxk 0 1
132929 29 :30 =0 ocrartok 29 30
133763 63 : 30 = 2 ocraTok 3 4

3aaHus BBHIMOJHAIOTCSA Ha JIMCTaxX yepTexHon Oymaru gopmara A3 (297x420)
U 0QOPMIISIFOTCSl KaK YEpTEKU B COOTBETCTBUU C JEHCTBYIOIIMMHU CTaHAApTaMU IO
odopmiieHnI0 yeprexeil. UepTekn BBIMOIHIIOTCS KapaHJAIIOM C HMCIIOJIb30BAaHHEM
YepTEKHBIX HHCTPYMEHTOB M C COONIOJCHHEM TpeOOBaHHM, NpPEabIBISIEMbIX K
BBITMIOJTHEHHIO YepTexka (TOJIIKMHA U IPAaBIWJIbHOE HAuepTaHHE MCIOIb3YEMBIX JTUHUM,
uuppoBas U OykBeHHask MH(OpMAIUs CTaHAAPTHBIM MIPU(PTOM, aKKYPaTHOCTH ).

[Ipu BbIONHEHWW 3alaHUii  HEOOXOJAUMO TIOMHHTh O PaIlMOHAILHOM
pa3MeleHnd n300paXKeHUN Ha T0JIe YepTeka, TO €CTh TaK, YTOOBI MOJie YepTeika
ObUIO 3allOJHEHO pPaBHOMEPHO. Pa3MeleHune u300pakeHUH Ha TMOJE€ 4YepTexa
Ha3bIBAETCA KOMIOHOBKOW. K KOMIOHOBKE yepTeka NPUCTYMAOT MOCJE TOro, Korjaa
YCTAaHOBJICHO, CKOJBKO W KaKuWe H300pa)Ke€HUs CIEIyeT BbIUEPUYMBATH, KAKOBBI HUX
rabapuTHbeie pa3Mepbl. [Ipu BBIMOTHEHUM TpPEeX U300pPAKEHUN PEKOMEHAYETCS
PACCTOSIHUSL MEXIY M300paKEHUSIMU U OT PaMKH YepTexka BbIICPKUBATH MPUMEPHO
OJIMHAKOBBIMH (PUCYHOK 1).

Bce uepTexxu BBITONHSIOTCS Ha JIUCTaX 4epTEXHON Oymaru, ¢opmMaTt KOTOpoi
yKa3aH 1no kaxjaoil reme (o popmarax cmorpure 'OCT 2.301-68 "dopmatsr").

[locne HaHeceHHMs paMKU dYepTeka B IMPaBOM HIDKHEM yriay Qopmara
HaMEUalT pa3Mepbl OCHOBHOM Haamuch — 185 MM mo ainuMHe U 55 MM IO BBICOTE,
enuHoOi ans Bcex (opmaroB. PopMa OCHOBHOM HAAMHCH B COOTBETCTBUU C
I'OCT 2.104-68 nana Ha pucynke 2. Ilpumep 3amonHEHUsT OCHOBHOW HaANUCH
MIPUBOJIMTCS HA PUCYHKE 3.



Pucynok 1 — IIpuMep KOMIOHOBKH UepTekKa

BrinonHeHHble 3aaHUs OPEACTABISIIOT HA NPAKTUYECKUE 3aHATUS CECCUU
BEAYILIEMY IIPENOJAaBAaTEI0 B KA4eCTBE OTYETA MO CAMOCTOSITEIbHOMY H3YUYCHHIO
Kypca. Pabora mo 3TUM U JpyruM 3alaHUSM MPOAOJIKAETCS Ha MPAKTHUUYECKUX
3aHATHSX.
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Pucynok 2 — @opma u pazMepbl OCHOBHOM HAJAIIUCH
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Pucynok 3 — IIpumep 3anosiHEHHsI OCHOBHOM HAAIIUCH

Borinucka u3 padouyeil mnporpaMmal
10 HAYEPTATEJIbHON reOMEeTPUH

[Ipenmer HaueprarenbHOM reomeTpuu. LleHTpasibHOE UM mapaIenbHOE
npoeuuposanue. Toyka B cucTeMe Tpex IUIOCKOCTEM NpoeKiui. Todyka 4acTHOTO
nonoxxenus. [Ipsmas. [IpuHannexxHoCcTh TOUKU U npsiMoi. Crienpbl nipamoit. Jlenenue
OTpe3Ka MpsAMOW B 33aJaHHOM OTHouIeHWU. OnpenesieHue HaTypajJbHOW BEJIUYUHBI
OTpE3Ka W YIVIOB €ro HAakKJIOHAa K IUIOCKOCTAM IpOEKIUH. B3anMmHOE IOJI0KEHME
IPSMBIX.

[Tnockoctb. CriocoObl 3aaHus MIOCKOCTH Ha yeprexke. Crieapl MIOCKOCTH.
[Tnockoctr yacTHOro M o6OmIero nosnoxeHus. [IpuHAIIEKHOCT, TOYKU, MPAMOU U
IJIOCKOCTH. | JIaBHBIE JIMHUU IIJIOCKOCTH.

Croco06b1  mpeoOpa3oBaHUsl MPOEKIMA. 3aMeHa IUIOCKOCTEH MPOSKIUNA U
pelieHre 3aJad METOJOM 3aMEHbl IUIockocTe mnpoekuuid. Crnoco0 BpalieHwus.
Bpamenne BOKpyr npoenupyromux IpsMbIX U JIUHUN ypoBHs. [lnockonapainnensHoe
nepemetenue. [Ipumenenue croco0a BpalieHus K peleHnIo 3a/a4.

MHuororpannuku. IlepeceyeHne MHOTOIPAHHUKOB IUIOCKOCTSIMH YacTHOTO M
oOuiero noyioxkeHus. Bzaumuoe nepeceyeHue MHOrOIPaHHUKOB.

OO0mue mnpueMbl MOCTPOCHUS JIMHUM TEPEeCeYeHUs: KPHUBOM MOBEPXHOCTH
IUIOCKOCThI0. CedeHMs] LMIMHAPUYECKOW IOBEPXHOCTH IUIOCKOCTSIMU YaCTHOIO
nosiokeHus. Konnueckue ceueHus.



Pa3zBeptku. Knaccuduxamus. CrnocoObl mocTpoeHusi pa3BepTok. PaszBepTku
IPaHHBIX, IUIUHIPUYECKUX U KOHUYECKUX MTOBEPXHOCTEH.

Borinucka u3 padouyeil mnporpaMmal
10 UHKEHEePHOU rpadpuxe

Hwxe nmpuBOauTCS HaMMEHOBAaHHE TEM, KOTOPBIE CTYACHT IOJDKEH H3YyYHTh
nepesi BHITOJIHEHHEM KOHTPOIbHBIX paboT No 1 u No 2:

e (opmarbl, OCHOBHbIE HAAMUCHU, MaclITaObl, TuHuu, mWpudThl [3], ([4] §2),
([51 §5, 6);

e u3oOpaxkeHust — BUBIL, pa3pessl, ceuenus [3], ([4] §9), ([5] §7, 8, 9, 10, 11);

e akcoHomeTpuueckue npoeknuu [3], ([4] §10), ([5] §13);

e rpaduyeckue 0003HAYEHUS MaTEpPUAJIOB U MpaBUiIa WX HAHECEHUS Ha
yeptexax [3], ([5] §12);

e HaHECEHHE pa3MepoB U mpeAciabHbIX oTKIoOHeHuH [3], ([4] §3), ([5] §26).

I'eomeTrpuyeckre NoCTpoeHUd

B nmanHOM paszzgene npuUBOASTCS HEKOTOPBIE T'€OMETPUYECKUE IOCTPOCHMS,
KOTOpbIe OyAyT HCHOJB30BAThCS B PEIICHUSIX 3a/lady HauepTaTeIIbHOW T€OMETPUHU H
WHXEHEpHOH Tpaduku.

[esienne orpeska momoJiaMm. 13 touek A m B, Kak U3 LEHTPOB, painycoM,
OOJIBIIMM TIOJIOBUHBI OTpe3ka AB, MpoBOAST Ayru OKpyKHOCTEH J10 B3aMMHOTO UX
nepeceyenus B Toukax C u D. I[Ipsmas CD, Bo-niepBbIX, NEPIEHINUKYJISIPHA OTPE3KY
AB u, BO-BTOPBIX, JICJIUT €T0 MOoIoJaM (PUCYHOK 4).

Mesenne yrina ABC momosam. M3 Bepmmubl B 3amanHoro yrna ABC
MPOU3BOJIBHBIM PaguycoM R TpoOBOAUTCS ayra OKPY>KHOCTH JI0 MEPECEUEHHS CO
cropoHamu yria B Toukax M u N. M3 HangenHbix Touek M u N, Kak U3 UEHTPOB,
pagumycoM R1, GonbmuM mosioBUHBI XOpabl MN, MPOBOAATCS TyTU OKPY>KHOCTEH 110
B3aUMHOIo ux mnepeceueHuss B Touke D. Ilpsmas BD paspenur nanHbiil yron
nornojaM. J(abHEUINM JIETEHUEM MOMNOJIAM Ka)JO0M YacTH yTJIa MOXHO Pa3deiauThb
JaHHBIA yroi Ha 4, 8 U T. 1. paBHbIX YacTel (PUCYHOK 5).

JleJieHde OKPY/KHOCTH Ha paBHble 4acTH. [locTpoeHue mpaBUIBLHBIX
BIIMCAHHBIX MHOTOYTOJBLHHUKOB. JIto0oe w300pakeHne OKPYKHOCTH CIEayeT



Ha4YMHATb C IPOBCACHUA IBYX B3dUMHO IICPIICHAUKYJIIPHBIX OCCBBIX HHHHﬁ, TOYKa
MMEPCCCUCHUA KOTOPBIX OIMPCACIIACT ITOJIOKCHUC LICHTPA OKPYKHOCTH.

Jlisl nesieHHs OKPYKHOCTH MOMOJIAM JOCTaTOYHO IIPOBECTH 000N €€
nuaMeTp. JIBa B3auMHO MEPHEHAUKYISPHBIX AMaMeTpa ACNISIT OKPY>KHOCTh Ha YEThIpe
paBHbie yacTu. CoequHss MPSAMBbIMU JTMHUSIMU TOUYKH JIEJICHUSI, TI0Jy4aeM CTOPOHBI
IIPaBUJIBHOTO BIIMCAHHOTO YETHIPEXYTOJIbBHUKA, TO €CTh KBaApaT. Pa3ielnB Kaxayro
YETBEPTYIO YacCTh AYTU OKPY>KHOCTH IOIO0JIaM (PUCYHOK 6), MoJly4aeM JIeJIeHHe Ha §
pPaBHbIX  4acTe€W, YTO MO3BOJISIET  I[OCTPOUTH  IPABUJIBHBIM  BIMCAHHBIN
BOCbMUYTOJIbHUK.

Pucynoxk 4 Pucynox 5

JlesieHne OKpYKHOCTH Ha 3,6 u 12 paBHBIX 4YacTell OCYLIECTBIIAECTCS
cienyromuM obpazom. M3 Touek A u B, KOHIIOB BEpTUKAIBHOTO AUAMETpPA, KaK U3
LEHTPOB, MPOBOIATCA ABE NyI'M OKPYXHOCTH pamuycoM R, n0 mepecedyeHus c
okpyxHocTblo B Toukax E, F, K u T. Coeaunss nocieaoBaTelbHO OTPE3KaMU TOUKHU
A, F, K, B, T u E, nonydaem npaBuIbHbIN BIUCAHHBIN MIECTUYTOIBHUK (PUCYHOK 7).

Jlis [ejleHusi OKPY/KHOCTH Ha 12 paBHBIX 4YacTeld OINHCHIBAIOT YETHIPE
OKpY>XHOCTH pannyca R u3 koHioB A u B BepTukasibHOro auamerpa u u3 KoHuoB C u
D ropuzonTansHOro auamerpa (pUCYHOK 8).

JI JeJieHusl OKPY’KHOCTH HA 3 paBHbIE YaCTH JOCTATOYHO IIPOBECTU YTy
OKPY>KHOCTH paauyca R TOnpko u3 ToUku A win u3 ToYkH B. 3aTtem s noCcTpoeHus
NIPaBUWJIBHOTO TPEYTOJbHUKA COCIHMHSIOTCS TPU TOUYKHM, Hampumep, Touku A, T u K
win Touku B, E u F (pucynox 7 unu 8).

10



JleJieHne OKPY:KHOCTH Ha 5 paBHbIX YacTeil. OO003HAUMM KOHIIBI JIBYX
B3aMMHO TMEPIEHINKYJSIPHBIX JUAMETPOB OKpykHOcTH Toukamu A u B, C u D.
Pagnyc OD penutcs nomonaM (pucyHOK 9) um u3 moisiydyeHHoM Touku Ol, xak u3
LEHTpa, ONMCBIBAETCS Jyra OKPYXKHOCTH paauycoM R, pasaeiM OIlA, 10
nepeceyeHns ¢ ropu3oHTaibHbM auamerpom CD B touke M. Otpesok AM pasen
JUIMHE CTOPOHBI ITPAaBUJIBHOTO BIIMCAHHOTO MATUYTOJIBHUKA.

Pucynok 8 Pucynok 9

11



Jluteparypa

1. T'opaon, B. O. Kypc naueprarensnoit reometpun / B. O. I'opnon, M. A.
CemennoB. — Mocksa, 1988.

2. TocynmapctBennble cranaaptel "EnuHass cucremMa KOHCTPYKTOPCKOM
nokymenrtauu" (ECKJI).

3. MamuHoCcTpouTeIbHOE YepUeHue : yueOHoe mocoOue A By30B / MO pel.
I'. II. Batkuna. — Mocksa, 1977.

4. ®pono, C. A. MammHOcTpoutenpbHoe yepueHue / C. A. Ppomos. —
Mocksa, 1981.

5. ®enopenko, B. A. CrnpaBoYHHMK N0 MAIIMHOCTPOUTEIHLHOMY YEPUCHHUIO /
B. A. ®enopenko, A. U. llommn. — Jlenunrpan, 1977.

6. bormanoB, B. H. CnpaBouHoe pykoBoacTBo mo uepuenuto / B. H.
bormanos. — MockBa, 1989.

7. Uexmapen, A. A. CrnpaBOYHUK IO MAIIMHOCTPOUTEIHLHOMY YEPUCHUIO /
A. A. Yekmapes, B. K. Ocunon. — Mocksa, 1994.

8. Pozoma, JI. W. Ilpaktukym mno wumxeHepHou rpaduke. I[loctpoeHue
uzoopaxenuii. Yacte 3 / JI. W. Po3osa, O. I1. Ckokosa, JI. I'. Ko3zuner. — Burebck :
BI'TY, 2010.

9. Kozunen, [. I'. Ilpaktukym no wumxxenepHoil rpacduke. Iloctpoenue

m3obpaxenuit. Yacte 2 / JI. I'. Kosunen, B. W. Jlyueiikosuu, 1. E. Cro6opoBa. —
Bureock : BI'TY, 2002.

12



3ananue 1. CeyeHnne nupamMmuabl

[To 3amanHBIM KOOpAMHATAM BepiIHH (Tabnuia 1) mOCTPOUTH TPU MPOEKIUU
nupamusbl SABC, onpenenuts BuguMocTh pedep. Uepe3d touku M u N 3agath
MPOCHUPYIOUIYI0 IJIOCKOCTh MEPNEHAUKYISIPHO 3aJaHHOW IUIOCKOCTH MPOEKIUN
(pucyHnok 10). [TocTpouTs NPOEKIUU JIMHUU TIEPECECUCHUSI TUPAMUIBI C TIIIOCKOCTHIO,
OTpEeNeIUTh BUAUMOCTD. [IprMep BhIMOTHEHUS 3a/laHusI TIOKa3aH Ha pucyHke 11.

N Bagpuasma 5 A B s M N . np.
7 202010 | #5200 65400 wamso 13500 aos0 it

Z

Pucynoxk 10 — I[Ipumep 3ananus «CeyeHne nupaMuabD
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Ta6muna 1 — BapuanTs! 3ananuii «CedeHne MUpaMuabhy

ITnockocts

Koopaunatel Touek MIPOEKIIUIA,

Howmep x,y,2) K KOTOPO#

BapHaHTA HepHICH/H-

KyJIsipHa

s A B c M N | mmooraers
1.1 20,20,110 145,20,0 60,40,0 95,115,0 135,0,0 45,100,0 I,
1.2 20,115,110 145,20,0 65,40,0 100,115,0 125,110,0 0,30,0 I,
1.3 20,85,110 145,60,0 45,20,0 100,115,0 135,100,0 0,10,0 I,
1.4 20,85,110 145,60,0 45,20,0 100,115,0 125,35,0 0,110,0 I,
1.5 145,60,110 120,20,0 20,60,0 65,115,0 120,100,0 10,0,0 I
1.6 145,60,110 120,20,0 20,60,0 65,115,0 145,25,0 0,100,0 I
1.7 145,95,110 110,45,0 20,20,0 70,115,0 145,60,0 0,110,0 I
1.8 105,115,110 | 140,55,0 75,20,0 20,85,0 145,75,0 0,15,0 I1,
1.9 20,95,110 145,115,0 95,20,0 65,75,0 145,35,0 35,115,0 I1,
1.10 20,55,110 145,115,0 115,20,0 65,55,0 120,115,0 35,0,0 I1,
1.11 20,85,110 145,60,0 100,20,0 45,115,0 145,85,0 20,0,0 I,
1.12 20,60,110 145,60,0 100,20,0 45,115,0 135,90,0 50,0,0 I,
1.13 145,45,110 | 100,115,0 65,20,0 20,80,0 135,10,0 10,110,0 I,
1.14 145,45,110 85,115,0 55,20,0 20,90,0 130,95,0 20,40,0 I,
1.15 145,20,110 100,90,0 65,20,0 20,115,0 135,0,0 10,100,0 I,
1.16 145,20,110 100,90,0 65,20,0 20,115,0 135,80,0 10,0,0 I,
1.17 20,60,110 145,20,0 65,60,0 110,115,0 120,0,60 75,0,0 I1,
1.18 20,60,110 145,20,0 65,60,0 100,115,0 115,0,0 0,0,80 I1,
1.19 145,60,110 120,20,0 20,60,0 75,115,0 145,0,55 40,0,0 I1,
1.20 145,80,110 120,20,0 20,80,0 75,115,0 105,0,0 35,0,110 I1,
1.20 145,80,110 120,20,0 20,80,0 75,115,0 105,0,0 35,0,110 I1,
1.21 20,85,110 145,115,0 95,20,0 65,65,0 125,0,0 0,0,75 I,
1.22 20,65,110 145,115,0 120,20,0 75,65,0 130,0,70 85,0,0 I,
1.23 145,45,110 | 100,115,0 65,20,0 20,80,0 135,0,65 35,0,0 I,
1.24 145,20,110 100,90,0 65,20,0 20,115,0 135,0,65 40,0,0 I,
1.25 20,60,110 145,20,0 65,60,0 110,115,0 0,25,80 0,85,0 I1;
1.26 20,90,110 145,20,0 65,20,0 110,115,0 0,45,0 0,125,90 I1;
1.27 20,90,110 145,20,0 65,20,0 100,115,0 0,15,85 0,85,0 I1;
1.28 145,85,110 100,20,0 20,45,0 65,115,0 0,10,70 0,80,0 I1;
1.29 145,85,110 100,20,0 20,60,0 65,115,0 0,40,0 0,120,85 I1;
1.30 145,45,110 | 110,115,0 60,20,0 20,75,0 0,10,85 0,90,0 I1;

15




3aganue 2. MHOTOrpaHHHUK C BbIPE30M

B ycnoBum kaxkporo 3amaHus (Tabnuina 2) JaHbl  BE  MPOEKIIMHU
MHOTOTpaHHUKAa — (pOHTaJIbHAsE MW Tropu3oHTalIbHas (pUCyHOK 12). VYkazaHbl
pa3mepbl. poHTaNIbHAS MPOEKIIMS JIaHA B 3aKOHYEHHOM BH/IE.

TpeOyeTcs TOCTpOWTH TPU TPOSKIIMHM MHOTOTPAaHHUKA — (POHTAILHYIO,
TOPU3OHTAIBHYIO U TPOPUIBHYIO, YCEUEHHOTO MJIOCKOCTSMHU YaCTHOTO TMOJOXKECHUSI.
[IpuMep BBINIOTHEHHUS 3aJaHNs IOKA3aH HA pUCYHKE 13.

30 0

55

1
70

20

60

Pucynox 12 — Ilpumep 3ananus « MHOTOIpaHHUK C BBIPE30M»
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Ta6numa 2 — BapuanTsl 3agannii «K MHOTOTpaHHUK C BEIPE30M»
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[Tponomxenue Tabauipl 2
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[Tponomxenue Tabauipl 2
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[Tponomxenue Tabauipl 2
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3aganue 3. JIMHUS HA MOBEPXHOCTH

[TocTpouTh TpU NPOEKIMU 33aJAHHOTO T€OMETPUUYECKOrO0 Tejla M MPOEKIIMHU
JIMHUM, TIpUHAJyIeXKaIIe ero nmoBepxHoctu. OGopMuTh BUIUMOCTh. Pacnonoxenue
r€OMETPUYECKOT0 TeJa MO OTHOUIEHHUIO K MJIOCKOCTSIM MPOEKIUH, pa3Mepsl (TuaMeTp
OCHOBAHHMS U BBICOTA), YTrOJI HAKJIIOHA MPOEKIMH JJUHUU TI0 OTHOILIECHHUIO K MPOEKIUU
OCHOBaHMs 3a7aHbl B Ta0uie 3. [Ipumep 3aganus npuBeaeH Ha pucyHke 14.

[IpuMep BBINIOTHEHNS 3a]aHNs [IOKA3aH HA pUCYHKE 15.

65

120

Pucynok 14 — ITpumep 3ananus «JIMHUSA HA TOBEPXHOCTH
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Ta6nuna 3 — BapuanTs! 3ananuii «JInHUS HA TOBEPXHOCTH

Yron HakiIoOHA

Bapuanr I'pacduueckoe ycnoBue 3agaHus MPOEKIIUU
auaud |, o
Z 0
3.1 . 60
3.2 50°
3.3 40°
3.4 30°
120
3.5 20°
4
3.6 60°
3.7 50°
a
3.8 40°
vy
3.9 30°
Y
3.10 20°

25




[Tponomxenue Tabmuib 3

VYo HakJIOHA
Bapuanr I'pacduueckoe ycnoBue 3agaHus MPOEKIIUU
nuann |, o
3.11 60°
z
3.12 50°
vy
0
3.13 40°
3.14 & 30°
Y
3.15 20°
3.16 60°
120 7
3.17 - 50°
) 0
3.18 o 40
3.19 30°
X
3.20 20°
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OkoHYauue Ta0aIuIbl 3

VYo HakJIOHA
Bapuanr I'pacduueckoe ycnoBue 3agaHus MPOEKIIUU
nuann |, o

Z

3.21 60°

3.22 & ) 50°

e 0

3.23 ) ! 40

Ly

3.24 N 30°

3.25 20°
Y
7z

3.26 60°

3.27 50°
B

3.28 X 0| 40°

»
I’ 0
3.29 30
S

3.30 20°

Y
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3aganue 4. CeyeHue TeJ BpalleHUS

[TocTpouTs TpuU TPOCKUHUH 3aJaHHOTO TEOMETPUUECKOTO Tena (KOHYC,
uuiuHap). [locTpouTh NUHUIO MEPECEUCHUS] TIOBEPXHOCTU TE€OMETPUUECKOTO Tejia C
IUIOCKOCTBIO YacCTHOTO TMOJIOkKEeHUs. Pacrnojio)keHre T'eOMETPUYECKOro Tejla Mo
OTHOUIEHUIO K IUIOCKOCTSIM TPOEKLUN, pasMepbl (IuamMeTp OCHOBAHMS W BBICOTA),
yIroJl HakJIOHA clie/la MIOCKOCTH CEYEHUs MO OTHOUIEHUIO K MPOEKIUU OCHOBAHUS
3ananbl B Tabnute 4. [Ipumep 3amanus npuBeeH Ha pUcyHKe 16.

[IpuMep BBITIOTHEHN 3aJaHNs IOKa3aH Ha pUCYHKe 17.

5
7
\ 20 #7100

65

Pucynok 16 — Ilpumep 3ananus «CeueHue Ten BpaleHus»»
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Ta6numa 4 — BapuanTsl 3aganuii «CedeHue Te BpaIieHus»

Yron HakiIoOHA

Bapuanr I'pacduueckoe ycnoBue 3agaHus IUIOCKOCTH
cevyeHus f3, o
5
4.1 /2 20"
4.2 S - 30"
o
3
43 ¥ 40°
4.4 150°
4.5 140°
4.6 20°
4.7 30°
X
4.8 40°
S
4.9 o 150°
S ,
o
4.10 /B/‘ 140°
Y
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[Tponomxenue Tabnuip 4

Yron HakiIoOHA

Bapuanr I'pacduueckoe ycnoBue 3agaHus IUIOCKOCTH
CCUYCHHUS, O
4.11 20°
5
\ 20 2 s100
4.12 30°
4.13 40°
4.14 150°
X
4.15 140°
4.16 20°
4.17 30°
4.18 40°
4.19 50"
4.20 60°
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OxkoHyauue Tadaunsl 4

VYo HakJIOHA

Bapuanr I'pacduueckoe ycnoBue 3agaHus IUIOCKOCTH

CCUYCHHUS, O
421 z 20°
4.22 30°

0
4.23 40°
4.24 50°
4.25 60°
Y
4.26 20°
Z g100

4.27 30°
4.28 40°
4.29 50°
4.30 60°
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3ananue 5. KomOMHUpOBaHHOE TeJO

B ycnoBum kaxkporo 3amaHusi (Tabnuina 5) gaHbl  B€  MPOEKIIMHU
KOMOMHHUPOBAHHOTO TeJia — (POHTAIbHASL U TOPU3OHTANIbHAS (PUCYHOK 18). YKa3aHbl
pa3mepbl. poHTaNIbHASI MPOEKIIMS JIaHA B 3aKOHYEHHOM BH/IE.

[Io 3agaHHBIM TPOCKIUSAM KOMOWHHPOBAHHOTO Tella IMOCTPOUTH €To
npopuiabHyt0 npoekiuio. [locTpouTs Mpoekuuu ceyeHus: KOMOMHUPOBAHHOTO Teja
3aJJaHHOM MPOECUUPYIOLIEN TIIIOCKOCTHIO C YYETOM BUIUMOCTH.

[IpuMep BbINIOTHEHUS 33JaHUs IOKa3aH HA pUCYHKeE 19.

70

50

0

Pucynox 18 — IIpumep 3ananusa «KoMOuHUpOBaHHOE TEI0»
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Ta6numa 5 — Bapuantsl 3ananuii «k KombuHUpOBaHHOE TEI0Y

5.1 5.2 5.3
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3ananue 6. PazBepTkH

JlanHoe 3a/1aHKe BBITIOJIHSIETCS HAa OCHOBAaHUU yclioBUA 3ananus 1 wim 3. J{ns
HEYETHBIX BAPUAHTOB HYXHO TIOCTPOUTH IMOJHYIO pPa3BEPTKy MHOIOTpaHHUKA
(mupamMubl) U HAHECTH HA Pa3BEPTKY JIMHUIO CEUEHUSI MHOTOTPAHHUKA MJIOCKOCTHIO
(mo ycnoBuio 3aaHust 1), 711 YETHBIX — MOJHYIO Pa3BepTKy Teja BpallleHus (KoHyca
WK [MWIMHApPA) U HAHECTH HA Pa3BEPTKY JIMHUIO MPUHAMJIEKAILYIO MMOBEPXHOCTHU
TeJa BpauieHus (1Mo yCIOBUIO 3a7aHus 3).

[IpuMepbl HCXOAHBIX [JaHHBIX [JIsl BBINOJHEHHS 3amaHusi «Pa3Beprkan
npuBelieHbl Ha pucyHkax 20 (s HEYeTHbIX BapuaHToB) M 21 (s YeTHBIX
BapUAHTOB).

[Ipumep BbITIOJNIHEHMS] 3alaHUs JUISI HEYETHBIX BApPUAHTOB IIOKa3aH Ha
PUCYHKE 22, 1JIsl HEUETHBIX — Ha pPUCYHKE 23.

4 Ji
Pucynox 20 — VicxonHbie TaHHbBIC Pucynoxk 21 — McxonHbie JaHHbIE
K 3a7anuio «PasBeprkay K 3aanuto «Pa3BepTkan

40
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3aganue 7. 'panHoe TeJ10

B ycnoBusx 3amanus (Tabnuua 6) mAaHo 1Ba BUAA IMpeaMeTa ¢ pa3Mepamu
(pucyHok 24).

TpeOyercss HauepTUTh TPETH BHJ mpeaMera (BHI clieBa), M300pa3vB €ro
BHYTPEHHHUE JIEMEHTHI MITPUXOBBIMH JTUHUSAMU. [locTpoeHUEe BUIOB BBHITIOTHSIETCS C
MCTIOJIb30BaHUEM JINHUHN CBSI3H, KOTOPHIE HEOOXOIUMO COXPAHUTD.

[IpuMep BBINIOTHEHUS 3aJJaHUs IOKA3aH HA PUCYHKE 25.

40

R

v

90

40

20

20

B 40
70

0
70

Pucynok 24 — ITpumep 3ananus «I'paHHoE TENI0»
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Tabnuma 6 — BapuanTsl 3aganuii «I' paHHOE TEI0»
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[Tponomxenue Tabauibl 6
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[Tponomxenue Tabauibl 6
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[Tponomxenue Tabauibl 6
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3ananue 8. Tpu Buga

B ycnoBum 3amanus (tabnuia 7) JaHO aKCOHOMETPUYECKOE (HArJIsIHOE)
n300pakeHHe MpeaMeTa ¢ pazMepamu (pUcyHok 26). Tpebyercss HaYepTUTH TPH BUIA
npeaMeTra — CIepeau, CBEpXy M clieBa, M300pa3vB €ro BHYTPEHHUE DJIEMEHTHI
IITPUXOBBIMH JTUHUSIMH. [locTpoeHNE BUOB BBITIONHSACTCS ¢ UCTIOIH30BAHUEM JIMHUMA
cBs3u. Ecnu riryOMHaA OTBEpCTHS WM TMa3a HE BUHA HA HATJISTHOM HM300pakKeHUH,
CJIETyeT CUUTATh, YTO OHU BBITIOJHEHBI HACKBO3b.

[IpuMep BBINIOTHEHUS 33JaHUs IOKa3aH HA pPUCYHKE 27.

Pucynoxk 26 — IIpumep 3ananus «Tpu Buga»
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3aganue 9. [IpocTou pa3zpes

YcnoBus 3amaHuii (Tabmuna 8) comep)kaT Ba BHJA TpPEAMETa — CIEePEeau
(TaBHBIN BU) U BUJ CBEPXY (pUCYHOK 28). YKazaHbl pa3Mephl ipeameTa. Tpedyercs
HAYEPTUTh BHUJ CJIEBa U BBINOJHHUTH IleiecO00pa3Hble MpocThie pa3pe3bl. Dopmy
Ma3oB, OTBEPCTHM M JPYTUX DJIEMEHTOB, HE IMOMABIIUX B IUIOCKOCTH Pa3pe30B,
PEKOMEHIyeTCs TTOKa3aTh C MOMOIIBI0 MECTHBIX pa3pe3oB. UepTexk B 3aKOHYCHHOM
BHJIC HE JOJDKCH COJICPKATh JIMHUN HEBUIUMOTO KOHTYpa MpeIMeTa.

[IpuMep BbINIOTHEHHUS 3aJaHUs IOKa3aH Ha pUCYHKE 29.
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3aganue 10. CumMeTpUYHAA a€eTaJb

YcnoBust 3amanuii (Tabmuna 9) comepkaT Ba BHIA TpPEAMETa — CIEPEaH
(rmaBHBIN BU) U BUJ cBepXY (pucyHok 30). Ykazanbl pazMepsl mpeameta. Tpedyercs
HA4YepTUTh BUJ CJEBAa W BBHINOJHUTH JBa OOS3aTENBHBIX MPOCTBHIX paszpe3a —
(bpoHTaNBHEIN U TPO(UIBHBIN, MPUMEHHUB YCIOBHOCTh O COBMEIICHUH YacTH BUA U
YaCcTH COOTBETCTBYIOIIETO pa3pe3a B OAHOM n300paxeHnn. PopMy ma3oB, OTBEPCTUI
W JIpyTUX DJJIEMEHTOB, HE TMIOMABIIMX B IUIOCKOCTH pPa3pe30B, PEKOMEHIYETCS
MIOKa3aTh C MMOMOIIBI0 MECTHBIX pa3pe30B. UepTexk B 3aKOHUCHHOM BHUJIE HE JIOJDKCH
COJIEpIKaTh JIMHUN HEBUAMMOTO KOHTYpa MpeaMeTa.

[IprMep BBITIOIHEHNUS 3a1aHNs IOKA3aH HA pUCYHKeE 31.
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3apanue 11. CiunoxHblii pa3pes

Ycnoust 3amanuii (tabnuma 10) comepkar nBa BHIA HpeaMeTa — CIEPEad
(rmaBHBIM BHUJ) M cBepXy (pucyHOK 32). YkazaHbl pa3Mmepnl npeaMera. Tpebyercs
HAYEPTUTH BHJI CIICBA M BBIMOIHUTH YKa3aHHBIN B 3aJJaHUU OOS3aTEIbHBIN CIOXKHBIH
paspes. s Gonee mMOTHOTO BEISBICHUS (OPMBI TIPEAMETa PEKOMEHAYETCS TaKXKe
BBITIOJIHATH TIPOCTHIE M MECTHBIE pa3pe3bl. UepTek B 3aKOHYCHHOM BHJIC HE JIOJDKCH
coJiep KaTh JIMHUA HEBUIMMOTO KOHTYpa MpeIMeTa.

dopMy ma3oB, OTBEPCTUN W APYTHX AJIEMEHTOB, HE MOMABIIMX B IJIOCKOCTH
pa3pe3oB, pEKOMEHYeTCs MOKa3aTh C TOMOIIBIO MECTHBIX Pa3pe30B.

[IpuMep BBITIOTHEHHUS 3aJaHNs IOKA3aH HA pUCYHKE 33.
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