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BBenenue

Ilepen BbIMOIHEHHEM KypcoBoi paboThl (Hasiee KP) cTyaeHTsl u3y4yatoT OCHOBBI
NOCTPOCHUSI M300paKEHUH TEeOMETpUYEeCKHX (Uryp W HX [PUMHUTHBOB
COOTBETCTBYIOIIMX PA3/IEJIOB U TEM Ha JICKIIMOHHBIX 3aHATUSX U MPAKTUYECKUX

3aHATHAX.

Llens KP :

- (hopMHUpOBaHKE Yy CTYJICHTOB 3HAHUN B 00JACTU HAYEpPTATEIILHON IeOMETpUU U
WH)XEHEPHOU rpaduky;

- OCBOGHHME OCHOBHBIX MOJOXKEHHA pa3padOTKU MPOEKIMOHHBIX YepTEKEH,
MIPUMEHSEMBIX B UHKCHEPHOU MPAKTUKE;

- OCO3HAHHOE TMPUMEHEHHE METOJOB HauepTaTeNbHOW TIE€OMETPUH U MPABUII
WH)XCHEPHOU TpaduKu NMPU COCTABJICHUH M YTEHUM MPOEKTHO-KOHCTPYKTOPCKOM
JOKYMEHTAIIMM B PEUICHWU MPAKTUYECKHUX 3a]1a4 MO CO3/IaHUI0 M IKCIUTyaTalluu
MallIuH 1 MEXaHU3MOB Pa3JIMYHOTO Ha3HAUCHUS;

- NpUOOpETeHHE MPAKTUYECKUX HAaBBIKOB B  OOJACTM  TEXHUYECKOTO
NPOEKTUPOBAHUS, HEOOXOIUMBIX IIPU BBIINOJIHEHUN KYPCOBBIX PabOT U MPOEKTOB
BBIITYCKHOM KBAM(UKAIIMOHHON paOOTHI;

- OBJIQJICHUE METOJIaMH MOCTPOCHUS M300paKEHUI MPOCTPAHCTBEHHBIX (PUTyp Ha
IJIOCKOCTH U CIIOCOOAMU PELICHUS] TEOMETPUUECKUX 3a/1a4, OTHOCSAIIUXCSA K ATUM
dopmam;

- BBIIIOJIHEHHE YEpTeKE B COOTBETCTBUM C IMpaBWiIaMu  O(GOPMIICHHUS
KoHCTpyKTOpcKoi mokymeHTanuu (ECKJI), ch€MKH ACKHU30B JeTajeH, TOCTPOCHHUS
Y YTEHHSI COOPOUHBIX YEPTEKEN;

- OBJIQJICHUE HABbIKAMU OOpAIllEeHUs CO CITPABOYHOM JIUTEPATypOiL;

- O03HAaKOMJICHME C COBPEMEHHbIMU METOJAaMH M CpPEACTBAMU aBTOMATHU3ALIUU
BBINOJIHEHUS M 0O(DOPMIICHUS IPOEKTHO-KOHCTPYKTOPCKON JOKYMEHTAIIUH.



KYPCOBAA PABOTA

KypcoBast pabGotra cocrouT #3 KOMIUIEKTa 3aJaHuil, coaepxkamiero 12
UHIUBUIYaTbHBIX KypcoBoil pabotel (KP). Jlannsie k KP npuBenensl B cOopHuKe
3agannii «HaueprarenbHas reomerpus. MHkeHepHass rpaduka: METOAMYECKUE
YKa3aHUSI W KOHTPOJIBHBIE 33JlaHusl Ui CTYJAEHTOB-3a0YHMKOB HWH)KEHEPHO-
TEXHUYECKUX crenuaibHocTeil By30B/ C.A. ®ponos, A.B. byOennukos, B.C.
Jleuukuii, M.C. OBunHHMKOBA.-M.: Beicmias mkomna, 1990.-112 c.: uim», HOMED
BapuaHTa OMpEIEsIeTCS CYMMOM ABYX TocleaHux I1udp ydeOHoro mmdpa
CTyJeHTa — Hanpumep yueOHbii mmdp 115049, torna Ne Bapmanra 4+9=13.
Kaxxnas pabota paccuntaHa Ha €€ BBIIOJIHEHUE KaK B ayJAUTOPUHM MHCTUTYTA MO

PYKOBOJICTBOM ITPEIOIaBaTelIsA, TaK U B (JOPME TOMAIITHETO 3aaHuUS.

Tabmuna 1 - Ilepeyenp KypcoBoil pabOTHI M UX COAEPIKaHUE.

HaumeHnoBanue KomruiekT 3amanuii
paboThI
KP-1 Jluct 1, 3amaua 1, c. 11
KP-2 JIuct 2, 3amaya 3, c. 13
KP-3 Juct 3, 3amaya 3, c. 14
KP-4 Jluct 4, 3amaya 6, c. 17
KP-5 JIuct 5, 3amaya 6, ¢.20
KP-6 Jluct 6, 3amaya 9, c. 22
KP-7 Tema 2, c. 47
KP-8 Tema 4, c. 56
KP-9 Tema 7, c.71, Tema 8§, c. 81
KP-10 Tema 9, c.85
KP-11 Tema 10, c. 99
KP-12 Tema 11, ¢.108. [leranmupoBaHue BBITOIHSIETCS IO YEPTEXKY
oO1mrero Buaa: BBIAAETCS B OMOIMOTEKE MHCTUTYTA.




Tabmuna 2 -Conep:xanue KypcoBoi paOOThI

Ne i/t

HanmenoBaunue

KP-1

[loctpouts nuHMIO mepecedeHus: nepecekarouuxcsi tpeyronbHukoB ABC u DEK,
II0OKa3aTh MX BUAMMOCTb B NpoeKusax. OnpenennTs UCTUHHYIO BEJIWYHUHY OIHOTO
U3 HUX.

KP-2

[Toctpouts nuHUIO TmepecedeHusi BepTUKaJIbHOU mpsmor npusmbl EKUG ¢
HakjoHHOM nupamuion DABC. I1oka3zaTh BUIMMOCTh B MPOEKIUSX.

KP-3

[TocTpouTh pa3BEPTKU MEPECEKAOIINUXCA MHOIOTPAHHUKOB — MPU3MBbI U ITUPAM UJIBI.
[Toka3aTh Ha pa3BEPTKAX MOBEPXHOCTEH WX JMHHIO MEpeceucHus. 3ajava sBIsETCA
npoospkenueM KP 2.

KP-4

[Toctpouth Tpu TpOEKIUU CPepbl C CKBO3HBIM MPU3MATHUYECKUM OTBEPCTHEM
(BeIpOXKI€HHAsT (pOHTAIbHAS MPOEKIUs — 4yeThIpéxyroibHuk ABCD u3BecTHa).

KP-5

[TocTpouThs NMHHUIO TIEPECEUCHHS] MMOBEPXHOCTEH BpALIEHUS - MPSMOI0 KPYyroBOrO
KOHyCa M IMpSMOro KpPYroBOTO TOpPU3OHTalIbHOro InuiMHApa. Ocu KOHyca U
LWIMHIpAa — B3aUMHO NEPIEHAUKYJSIPHBIE CKPELIMBAIOLIMECA IIPOCLUPYIOLINE
MIPSIMBIE .

KP-6

[TocTpouTh pa3BEPTKH NEPECEKAMOIIUXCS TMOBEPXHOCTEH BpallleHUs — KOHyca |
nunuHapa. Ilokasate Ha pa3sBEPTKAX INOBEPXHOCTEM WX JIMHUIO II€PECEUCHUS.
3anada sBasercs npoaomkeHruem KP 5.

KP-7

[TocTpouTh Tpu BUAA JETAIH IO HATJIHOMY HM300paKEHHIO B aKCOHOMETPUICCKOM
npoekiuu (mo 3D moxenn).

KP-8

[loctpouth TpeTbe u300pakeHHe JeTanu (BUJ CleBa) MO JABYM 3aJlaHHBIM,
BBITIOJIHUTh JIBA BEPTUKAIbHBIX pa3pe3a (PppoHTaAIbHBIH M TPOQHIbHBIN),
MIOCTPOUTh HAaKJIOHHOE cedeHue. IlocTpouTh HarisggHoe H300pakeHUE AeTaau B
aKCOHOMETPUYECKON MpOeKIUu (TEeXHUYECKHH pHCYHOK, u3obpaxkenue 3D) c
BBIPE30M MTPUMEPHO /4 YACTH N300paKe HUS.

KP-9

Coenunenuss pa3béMHble M Hepa3bEéMHble. [IpuBeaure mpuMepsl  TaKHUX
COEMHEHMI: coeuHEHHWE OOJATOM WM ILIMWIBKOH, H300pakeHHe OonTa WK
IITTWIBKY, TAWKU U MAHObI, COEIMHE HUE CBAPKOM, COSTMHE HUE KIIE TTKOM.

KP-10

BoInomHUTh 3CKM3bl TPEX JeTajneil: MOBEpXHOCTh BpaLIEHUS NPOCTOH (OpPMBI,
HECJIOKHasi KOpIlycHas JieTanb M 3y0uaroe Kosieco. Jleranu MOXHO MojnoOpath
CaMOCTOSITENIBHO. DCKM3Bl  SIBIISIFOTCS 4EpTEXaMH, BBIIOJHEHHBIMU OT PYKH B
IJIA30MEPHOM MacIluTade ¢ COOII0IEHHEM BCEX OCTaIbHBIX TPEOOBAHUM CTAHJAPTOB
ECK/]

KP-11

BoinonHuTh cOOpOoUHBIA 4epTEX MalIMHOCTpoUTENbHOro u3fenus. Ha 3amanHoe
uznenue (Bblaaérca B KaOuHere «HauepraTtenbHas reomMeTpusi U HMH>KEHEpHas
rpaduka») cocrosmee u3 5-10 neranmeil, He cuuTas CTaHJIAPTHBIE COCTABUTh
CTPYKTYpHYIO CXeMy, CHelu(pUKaIimioo u cOOpouHbli uyeptéx. M3nenue MOXXHO
mogoOpaTe  camocrositenbHO.  OdopmieHHe  4YepTeKed  BBIOJTHSACTCS B
COOTBETCTBHUH ¢ TpeboBaHusMH cranaapToB ECK/I.

KP-12

HeranupoBanue yeprexka obuiero Buaa. [lo 3amaHHOMYy uepTexy oOIIero Buia
BBINIOJIHUTH 3-4 yepTexed JneTaledl W Ha OJHY M3 HHMX TEXHUYECKUH PHUCYHOK.
OdopmiieHne depTexed BBIMOJIHIETCS B COOTBETCTBUM C  TpeOOBaHUSAMHU
crangaptoB ECK/I.

Bce KP BoimomnHstoTcst Ha hopmaTax ¢ OCHOBHOM HAJIIMCKIO T10




IoCt 2. 10491. dopMaTbl  BBIOMpAIOTCA  camocTosTeNbHO.  Criocob
U3TOTOBJICHUS] YEPTEXKEW — pPy4YHOW, MAIIMHHBIA WIA YaCTUYHO MAalIMHHBIA U
pyuHOi. YepTeKu BBIMOJIHAIOTCA HAa YEPTEXKHOM Oymare KOHTPacTHBIMU H
aKKypaTHbIMU B COOTBETCTBUM ¢ TpeOoBanusimu crtangaproB ECK/. dopma
TUTYJBHOTO JIUCTA MpHUBEIECHA HAa pPUCYHKE 1, mpuMepbl Oo(QOpMIICHHS JIMCTOB
YepTEKEN U 3CKU30B — HA PUCYHKax 2 - 5.

IIpopaGaTpiBaemMblie BONPOCHI MO JUCHHUILIAHE
4.1 HauepraresibHasi reoMeTpust
1. Merogel npoemupoBanusi. Meron Mowxka. OpTOroHangbHbIE NPOEKIMHA B
CUCTEME MPSMOYTOJIBHBIX KOOPAVHAT.
2. Touka B 4eTBEPTIX M OKTaHTax mpocTpancTBa. OOpa3zoBaHKE TOMOIHUTETHHBIX
CUCTEM IUIOCKOCTEM.
3. Touka, mpsimasi, TJIOCKOCTh Ha 3mtope Monka. OcoOble (4aCTHBIC) MOJIOKEHUS
IPSIMOW JIMHUM OTHOCHUTEIBHO TUIOCKOCTEN IMPOEKIUM.
OnpeneneHue HaTypaaIbHOW BEIMYMHBI OTPE3KA MO €TI0 U3BECTHBIM ITPOEKLIMSIM.
B3anMHoe nonoxkeHue AByX npsMbIX. [IpoeKimn miockux yrios.
CrniocoObl 3a1aHNs TIOCKOCTH Ha 3IIOpE.
[TonmoxkeHne MI0CKOCTH OTHOCUTENBHO IJIOCKOCTEN MTPOEKLINN.
[ 1110CKOCTH OOITICTOTIONOYKEHHS, POSIPYFOIIAs TNIOCKOCTB. I IprBecT prMephbL.
Touka u npsiMas Ha mwockocTH. [IpsiMble 0COOOTO MONT0KEHUSL.
[TocTpoenue npoekuuit TIOCKuX Guryp.
10.B3anMHOE MONI0XKEHUE IBYX ITIOCKOCTEH, NPSIMOM JINHUU U TTIOCKOCTH.
11.B3anmHoe nnepecevenue aByx miockoctei. [loctpoennn TMHUN nepeceyeHusl.
12 IIpsimas u mockocTs. OnpeneneHne TOUKY NepecedeHrs. BUIMMOCTb MPSMON.
13.TTapamienbHOCTh TPSIMOM Y TUIOCKOCTH, IBYX IUIOCKOCTEN, BYX MPSIMbIX.
14.1TepneHaAuKyISSPHOCTD MPSMOM U ITIOCKOCTH, ABYX IIJIOCKOCTEH, JIBYX MPSMBIX.
15.Cnoco6 mepemennl Tuiockocte mpoekiuii. Criocod Bpamenusi. Croco0
IUIOCKOMAPAILIEIIBHOTO ITEPEHOCA.
16.Muororpanauku. O6pazoBaHre MHOTOIPAHHUKOB.
17.CucteMa pacroioskeHus: U300paKeHUN Ha TEXHUUYECKUX YePTExkKaX.
18. B3anmHOeiEpecedeHre IBY X MHOTOTPAHHHKOB. | [0CTpoeH e IMHUHTIEpECEYEHYSL.
19.1lpsmass u MHOrorpanHuk. OmnpenesnieHue TOYEK MNepecedeHus. BuaumocTsb
npsaMoi. Ilepecedenrne noBEpXHOCTH MHOTOTPAHHUKA TIOCKOCTBIO.
20.Pa3BepTia NOBEPXHOCT MHOTOTPAaHHUKA
21.0npenenenue mwioaIr TpEYroJIbHUKA 10 €T0 MPOSKLIUSIM.
22.0011ue cBeeHUS O KPUBBIX JIMHUAX U UX MPOCIIMPOBAHUH.
23.11nockue kpuBble TUHUH. [IpOCTpaHCTBEHHBIE KPUBBIE JIMHUH.
24.BUHTOBBIE WINHIPUYECKHUE JUHUNA. BUHTOBBIE KOHWYECKUE JIMHUM.
25.1loBepxHOCTH JIMHENYAThIE Pa3BEPTHIBAEMBIE U HE PA3BEPTHIBACMBIC.
26.1loBepxHoctn He suHenyarblie. lloBepxHoctu  BpamieHus. BuHTOBBIE
MTOBEPXHOCTH U BUHTBI.
27. 1epeceyeHrenIOBEpXHOCTY BPALLIEHUATIIOCKOCTBEO. [ [oCTpoeH e IMHUMTIEPECEUEHISL.
28.11lepeceueHne KOHNYECKON OBEPXHOCTH IUIOCKOCTBIO.
29. IloctpoeHne pa3BEPTKH JIMHEUYATON TOBEPXHOCTH BPAILICHUSI.

b
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30.Ilepeceuenue chepsl TIOCKOCTHIO. [lepeceueHre Topa MI0CKOCTHIO.

31.IIpamass ¥ mMOBEPXHOCTh BpamleHus. OnpeneneHue TOYEK MEPECEUCHUsI.
BuauMocTs npsMonu.

32.B3aumMHOE  TmepeceuyeHue JIByX  IOBEpXHOCTed  BpamieHus.  Croco0
BCIIOMOTATENbHBIX CeKyIuX ItockocTer. Criocod BcrmoMorarenbHBIX cdep.
[Iepeceuenne KpUBOM JIMHAN C KPUBOU IMOBEPXHOCTHIO.

33.Pa3BepTKa MOBEPXHOCTH BpAILCHUS.

34.CnocoObl npeoOpa3oBaHusi 3Mropa (CrmocoObl BpalleHUs, CHOCO0 NepeMEeHbI
TUIOCKOCTEN MPOEKLH, CIIOCO0 MIIOCKO — NapaJuIeIbHOIO NEPEMELLICHHS).

35.BunToBBIe TIOBEpXHOCTH. (CEUYEHHE BHUHTOBOM IOBEPXHOCTH IUIOCKOCTHIO,
NEPIEHINKYIISIPHON OCH BPaLICHHUS.

36.I1nockocTy, KacareiabHbIE K IOBEPXHOCTH BpalieHusi. Hopmaib K moBepXHOCTH.

37.0npeneneHue pacCTOSTHUS OT TOYKH J0 IJIOCKOCTH, J10 TOBEPXHOCTH.

4.2 Un:xeHepHas rpauka

Cranpaptuszanus. OcHOBHbIE cTaHaapThl yeprexa. ECK/I.

[pudt ueprexupiii. Yem onpeaensiercs pazmep mpudTa.

®opmatsl ueprexa no 'OCT u ux odopmienue.

Macmra6si mo ['OCT.

JInavn yeptexa o 'OCT. IlpaBuiia BBIIOJHEHUS UX HA YEPTEKAX.

VY cnoBHoe rpaduyeckoe H300pakeHne MaTepraia Ha YepTekax B pa3pese.

OcHOBHBIE BUZIBI U UX PACHOJIOKEHUE Ha yepreke. |aBHbIM BUI. MecTHbIA U

JONONHUTENBHBIN BUABL [IpaBia opopmieHus.

8. HaneceHue pa3mepoB Ha YepTeEKeE.

9. Pazpes. Knaccudukanus u o0o3HaueHue paspesa.

10. Ceuenne. OO03HaYEHUE CEUEHMUSI.

11. YcinoBHOCTH M yHPOIIEHUS ITPU BBIMOJHEHUH Pa3pe30B.

12. JIuanu cpe3a u JMHUM NEPEX0Ia U UX [IOCTPOEHHE.

13. TlocTpoenue ouepTanuii 1 00BOIOB TEXHUUECKUX (HOPM.

14. Yxnon. [Toctpoenue u 0003HauUEHNE YKIIOHA HA YEPTEXKE.

15. KonycHocts. [Toctpoenue u 0003Hau€HNE KOHYCHOCTH Ha YEPTEKE.

16. AKCOHOMETpUYECKME NPOEKUUH. J(MMETpUYecKMe U HW30METPUYECKUE
IPOEKIMH. BBINOIHEHNE TEXHUYECKOTO PUCYHKA.

17. Pe3nba. Buzbl pe3sObl 1 €€ 0003HaUCHHE HA YEPTEKE.

18. CrannaptHblie aetanu ¢ pe3bOoii (OonT, raiika, MINMUWIbKA) U UX U300paxKeHHe
Ha YepTexKe.

19. IloHsATHE O pa3bEMHBIX U HEPAZHEMHBIX COCAUHEHUSIX.

20. M300paxkeHre # yCJIOBHOE OOO3HAYEHHE Ha 4YEepPTEeXKE CBapKH, Mauku,
CKJICMBAHMSI, COCTMHEHUE 3aKJIEITKON

21. Ockus neranu. [IpaBuna opopmieHus sckuza. Martepuai. Pa3mepsr.

22. COopouHbIi uepTex u3aenus u cnenudukamnys Kk HeMy. UreHre cOOpOYHOrO
yeprexa. YepTéx o011ero Buja.

23. IIpenenpHble OTKIIOHEHHA pa3MepoB. CrcTema Bajla U CUCTEMA OTBEPCTHSL.

24. [llepoxoBaToCTh MOBEPXHOCTH M 0003HaYeHHE Ha uepTexke. [lapamerp R, uR,.
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25.
26.
27.
28.
29.

30.

31

Bunbl pa3mepoB (rabapuTHbIE, CONPSHKEHHBIE U CBOOOJHBIE) U MX HAHECEHUE

Ha ueptexe. OnpezeneHne pa3MepoB JIETaIU 10 COOPOYHOMY YEPTEKY.

bazupoBanue. ba3pl MPOCTAHOBKM pa3MepoOB.

OcHoBHas Haanuch yeprexa. ConepkaHue OCHOBHOM HAIIUCH.

IIpOeKTHO-KOHCTPYKTOpCcKass ~ JokyMeHTanusa.  CrocoObl  BBIIIOJHEHUS
yepTexen (pyuyHOH, MallIMHHbII).

HeranupoBanue cOopouHoro 4yeprexa. OnpeneneHHe  ONTHUMAIbHOTO

KOJINYECTBA BUJIOB, LIENIECOOOPA3HBIXPA3PE30BU CEUEHHUI, Pa3MEPOB, MATEpUAIA.

['eomeTprUecKrE NOCTPOECHUSI.

. [locTpoenune nmuHUI nepexoa.
32.

ABTOMaTH3a1Ms MPOEKTHO-KOHCTPYKTOPCKUX padoT. MammmHHas rpaduka
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Pucynok 1- Ilpumep odopmienust TUTYIIbHOTO JicTa, (hopmat A4
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Pucynok 2- [Tpumep odopmienns yeptexa «llepecedenne aByX MI0CKOCTEH,
HaTypaJibHas BEJIMYMHA TPEYTOJIbHUKA», (hopMaT A3



Pucynoxk 3- Ipumep opopmienust sckuza aetan, hopmat A4
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Pucynok 4- [Ipumep odopmienus ueprexa aeranu, popmar A4
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Pucynok 5 — IIpumep opopmiieHus1 COOPOYHOTO YepTeEkXa.
Ipumeuyanue

Brimonnennas kypcoast padora (KP) peructpupyercs B yueOHOM OT/es€ U Ha
kadenpe «TpancropTHo-TexHONIOrHUecKue MamHby (TTM).

KP odopmisiercss B COOTBETCTBUU € TPEOOBAHUSMU, U3JI0KEHHBIMU B
METOANYECKUX yKa3zaHusaxX U ['ocynapcrBenHbix ctanaaptax ECK/I.
TurynbHbI UCT 1 Bee Bxoasaure KP Opoiopyrorcst u ol poBbIBAIOTCS.

[1o BBIOTHEHHOMY KOMILIEKTY 3a[aHUi MPOBOUTCS COOECE0BAHKE,
AJIEKTPOHHBIA BApUAHT CHAETCS MPETOIaBATENIO.
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