MUWHUCTEPCTBO HAYKHU 1 BBICILIETO OBPA30BAHMS POCCUNCKOM
®EJIEPALIUN

OEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE
OBPA3OBATEJIbBHOEYYPEXJEHUE BBICIHEI'OOBPA30OBAHUA
«CEBEPO-KABKA3CKUU®EIEPAJIBHBIMTYHUBEPCUTET»

MeTtoanuyeckue yKasaHus
[1o BBIMOTHEHUIO MPAKTUYECKUX PaboT

no mucuuiuimae «<HAUEPTATEJIBHAS TEOMETPU S

JUTs CTyeHTOB HampasiieHus noaroroBku 21.03.01 HedrerazoBoe neno HanpaBIeHHOCTh
(mpoduib) «IkcnayaTauma n obcnykmMBaHne 06EKTOB TPAHCNOPTA, XPAHEHUA U
nepepaboTkn HedTU M razax»



[[lmak M.A. HaueprarenbHass reoMmeTpusi. MeTOaUYECKHE  yKa3aHUS.
CraBpomnonb: CeBepo-KaBkasckuii henepanbabiii yauusepeuteT, 2026. — 92 c.

Meroauueckue ykazaHus MpeAHa3HAYEHBl [JIs1 OKa3aHUS METOIMYECKOM
MIOMOIIY TPY BBITIOJTHEHUH YEPTEKENU BO BpEeMs ayIUTOPHBIX 3aHATHH, MO U CLIUTLITNHE
«HauepratenbHas reomerpusi». COAEPKUT OCHOBHBIE TEOPETHUUECKHE TMOJIOKECHHUS;
PacCMOTPEHBI IPUMEPHI PEIICHUS 33424 ¥ BBITIOJHEHUS 3aJaHUH; IPUBEICHBI 00pa3Iibl
oopMIIEHUS TUCTOB TrpadUUECKON YacTH W KOHTPOJBHBIE BOMTPOCHI JJISi TTPOBEPKH
ycBOeHUS Marepuana. [IpeaHazHadeHs! A CTYJISCHTOB IO HAIIPaBICHUE MTOATOTOBKHU:
21.03.01 Hedrerazosoe aemno, npoduiab MOATOTOBKH: «IKCIUTyaTallUsl M
obcnyxuBaHue 00beKTOB 100bIuM HepTH» KBanmudukaius BeimyckHrka: bakanaBp
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[Ipaktnueckoe 3amsatue 2 IlpoenmupoBanue mnpsimout. Ilpoekuum npsMon.
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IlepecedyeHre MHOTOTPaHHUKOB NIPsAMOM. B3anMHOe nepecedeHrne MHOTOTPAHHUKOB.

[Tpunoxxenue A

[Tpunoxenue b



Bsenenue

Hucuunnuna «HaveprarenpHass TeOMETpUsT M UHXKEHEpHas Tpaduka»
OTHOCHUTCSA K 00513aTeNIbHOM YacTu yueOHoro 1iaHa. Ee ocBoeHue npoucxour Bo 2-
OM CEMECTpe.

N3yyeHue AMCHMIUIUHBI CHOCOOCTBYET (DOPMUPOBAHUIO Yy BBITYCKHUKOB
HANpaBJICHUS MOJITOTOBKU 15.03.05KoHCTpyKTOpPCKO-
TEXHOJOTUYECKOCOOECTICUCHUE MAITMHOCTPOUTENBHBIX MPOU3BOJACTB CIEAYIOITUX
UHIMKATOPOB YHUBEPCAIBHBIX U 00IIeNpohecCuOHATBHBIX KOMITETCHIIUNA:

N-1omk-2 JEMOHCTPUPYET HABBIKA OMEPATUBHOIO BBINOJHEHUS TPEOOBAHUIMA
pabouero mpoeKxTa.

U-2 onke oOmpeaenser MNPUHIUIKAIBHBIE pa3Idyusi B MOAXOAaX K
MPOEKTUPOBAHUIO TEXHUUECKUX OOBEKTOB, CUCTEM U TEXHOJOTUUECKUX MPOLIECCOB.

[Inanupyemble  pe3yibTaThl OOy4YeHUST MO JUCHUIUIMHE (MOMIYIIO),
XapaKkTepu3yroue Tanbl GOPMUPOBAHUS KOMIIETECHIIHI:

OCYIIECTBJISATh MHOTO(AKTOPHBIA  aHAW3 TIOCTABJICHHOW 3a7ayd |
JUAarHOCTUKY Ha OCHOBE CHCTEMHOTIO MOJX0/1a;

OCYUIECTBJISATh TOHMCK, OTOOp M CHUCTEeMaTH3alui0 HMHPOpMALMUHA IS
ONpENENICHUs]  allbTEPHATHUBHBIX  BAPUAHTOB  CTPATErMYECKUX  PEIICHUH B
MpoOJEMHOM CUTYallUU.

n300paxkaTb  MPOCTPAHCTBEHHbIE OOBEKTHI HA IJIOCKOCTH;  PpEIIaTh
pa3HOOOpa3Hble MH)XCHEPHO-TEOMETPUYECKUE 3aadydl I W3CIUNA, WMEIOIINX
CIOXKHBIE (POPMBI TMOBEPXHOCTEH, YUTATh U BBIMOJHATh YEPTEKU JCTAICH W
AJIEMEHTOB KOHCTPYKIIMH, COCTaBISITh MPOEKTHYI0O W PadOUYyl0 TEXHUYECKYIO

JOKYMEHTAINIO ¢ yueToM Bcex TpeboBanuit ECKJI.

[IpakTnueckue 3aHsTua no pasnaeny «HauepraTenbHas reoMmerpusi» HpoBOASTCS B 1-om

CEMCCTPE U OCHOBAHbI Ha PCIICHUUN IMPOCTPAHCTBCHHBIX 3a/lad C ITOMOIIBIO KOMIIJICKCHBIX

yeprexeid (mopoB). [Ipexae yeM NpUCTYNUTh K PELIEHUIO 33Jaud Ha 4YepTexe, Halo

IMOHATL €€ YCIIOBUC, MPCACTABUTH B IIPOCTPAHCTBC 3aJIdHHBIC I'COMCTPUICCKHC O6p2131:1 u

IMPOCTPAHCTBCHHOC PACIIOJIOKCHUC, U YCTKO IIPEACTABUTh CXEMY PCILICHUSA, T. €. YCTAHOBUTD

IIoCIacaAOoBaTCIIbHOCTD BBIITOJIHCHU .



IIpakTnueckoe 3ansitue 1. Benenne B aucuunianny. Koncrpykropckas
AOKYMEHTAIUS.

[]eny: mONydyeHHE HABBIKOB W yMEHUN NpPHU BBHIMNOJHEHUU U OGOPMIICHUU
YEpTEKEU JICTAIIEH.

3HaHUA U YMEHHUSI, MPUOOPETAEMbIE CTYICHTOM B PE3yJIbTaTE€ OCBOCHUS TEMBbI,
dbopmMHpyemMble KOMIETSHIIUN WJIM UX YaCTH:

N-1omk-2 JEMOHCTPUPYET HABBIKA OMIEPATUBHOIO BBIMOJHEHUS TPEOOBAHUIA
pabouero MmpoeKTa.

U-2 onke oOmpeaenseT MNPUHIUIUAIBHBIE pa3Idyusi B MOAXOAaX K
MPOEKTUPOBAHUIO TEXHUUECKUX OOBEKTOB, CUCTEM M TEXHOJOTUUYECKUX MPOLIECCOB.

AKTYyanbHOCTh TEMBI:OJJHUM U3 OCHOBHBIX TpeOOBaHUN TEXHUYECKU
IPAaMOTHOTO BBITIOJIHEHUSI ICKU30B, YEpTEXKeH, TabNuil, cxeM, TpaduKoB, SBISECTCS
coOJro/IeHne I'OCT 2.304-81 51 ITOJTYyYEHHUS HAaBBIKOB pu
0(OPMIICHUUKOHCTPYKTOPCKON JOKYMEHTAIIUH.

Teopernueckasi 4acThb

[Mpudter. lpudTom HazpiBaeTcs Tpaduueckas dopma H300paKEHUSIOYKB,
1P ¥ YCIOBHBIX 3HAKOB, KOTOPBIE UCTIOIB3YIOTCS MPHU BHITIOJIHEHUN YEPTEKEH.

['OCT 2.304-81 ycranoBieHO 9 pa3mepoB yepTexHbIX mipudrtoB: 2,5; 3,5; 5;7;
10; 20; 28; 40. Pazmep mpudra onpenesnsercs BLICOTON MPOMUCHBIX (3arjJaBHBIX) OyKB
B MmwuinMeTpax. Bwicota mpomucHbix OykB (h) u3Mepsercss mepneHIuKYJISIpHO K
OCHOBAHUIO CTPOKH.

B mammnOCcTpOoeHMH yare ucnosb3yercs mpudt tuna b ¢ tonmunon auaui d
= 1/10 h u ¢ Haksonom 75°. To ecTh Kaxkaas 3arjiaBHasi OykBa 3aHUMAaeETNo BeicoTe10

CTpOYEK, a cTpouHast 7 cTpodek. Hauepranue storo mpudra nokazano Ha pucynke 1.1.



Jns obyieryenust HamMcaHusl TEKCTa HAJA0 MOMHMTH, 4To OykBhI I, E, 3, C 1o
IIUPUHE 3aHUMAIOT 5 KieTouek; OykBel A, JI, M, X, bl, O 3anumator 7 kietoyex;
oyksbl JK, @, I, I, 'b 3anuMaroT 8 KJIETOUYEK; a OCTaJIbHbIC OYKBBI 3aHUMAIOT 6
KieTouek. PaccrosHue Mexay OykBaMH JOJDKHO OBITh 2 KieTodku.MckimroueHue
coctaBisatoT couetanus OykB ' u A, Tu A, ' u I, P u A, A u T, paccTrosiHue MexIy

KOTOPBIMHA YMCHBIIACTCA 10 1 KIeTouKH.

UWPNDTEl YEPTEXHBIE rocr 2304-81
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Pucynok 1.1 — lllpudt tuna b ¢ nHaknonom 750

Bonpocwl u 3a0anus.

Uem onpeaensieTcss Homep mpudTa’?

Uro Takoe mpudt?

Kaxkoit mpudt ucnonb3yercss B MAaIIMHOCTPOUTEIbHBIX YepTekax? BoImoaHuTh
TUTYJIbHBIN JIUCT, UCTIONB3Ys oOpazel mpudTa Ha pucyHke 1.1.

PacnonoxeHue TekcTa Ha JIUCTE BBIMOJHUTH MO LIEHTPY, MO HUKETPUBEACHHOMN

CXCMBHI.



CKoY mpudt 14 B ceTke
Kadenpa TexHomoruu MamHOCTPOEHUST M TEXHOJIOTHYECKOTO
obopynoBanus  mpudtl0
AJIbBOM YEPTEXEN mpud120B ceTke
3a 1 cemectp mpudT10
cryaenta 1 kypca rpymmsl KTM-0-6-22-1 mpudtl0
WBanoBa MBana mmpudrtl4s cetke
Craspomnoiib 2022 — 2023 yu. roa mpudt7

OOpazell BBITIOJIHEHUSI TUTYJIBHOTO JHCTa mpeactaBieH B I[lpunoxenun b,
pUCYHOK 1.

Cnucok aumepamypwvi, peKOMeHOYeMblll K UCNONIb308AHUI0 NO OAHHOU meMe:

bopucenxo, U. I'. HaueprarensHas reomerpus. HaueprarenbHas reomeTpus u
uHXeHepHas rpaduka [DnekTpoHHbI pecypc] : yueonuk / U. I'. bopucenko, K. C.
Pymentok, A. K. Tomctuxmn. — 8- u3ag. — ODJIEKTPOH.TEKCTOBBIE IaHHBIE. —
Kpacuosipck: Cubupckuit penepanbubiii ynusepcurer, 2018. — 332 ¢. — 978-5-
7638-3757-5. — Pexum nocryma: http://www.iprbookshop.ru/84258.html

CynpyH, JI. 1. HauepTarenbHas reoMeTpus [ DNEKTPOHHBINA pecypc]| : yueOHUK
/ JI. . Cynpyn, E. I'. CynpyH. — DIeKTpOH.TEeKCTOBbIE JaHHbIe. — KpacHOspcK :
Cubupckuii dpenepansHbiii yauBepcutet, 2018, — 244 ¢. — 978-5- 7638-3802-2. —
Pexxum noctyna: http://www.iprbookshop.ru/84259.htmi

http://www.i-mash.ru/normatdok/gosty/eskd/ - karasnor cranmzapros ECK/I.

http://www.propro.ru/graphbook/ - »snekTpoHHbIe yueOHBIC MOCOOMS IO

Kypcy«KOHCTpYKTOPCKHME TOKYMEHTBI U IPABUJIA UX BBIIIOJHEHMUS.


http://www.iprbookshop.ru/84258.html
http://www.iprbookshop.ru/84259.html
http://www.i-mash.ru/normatdok/gosty/eskd/
http://www.propro.ru/graphbook/

IIpakTuyeckoe 3ansatue 2. IlpaBwiaa odopmieHuss 4eprexed B
coorBercTBUM ¢ ECK/IL.

[ens: IlomydyeHre HABBIKOB M YMEHUU MpPH BBIMOJHEHUU U O(DOpMIICHUH
YEpTEKEU JICTAIIEH.

SHanuauymeHnus, npuoobpemaemvlecny0eHmoMepe3yabmameoc80eHusmemol, o
PMUPYEMbIEKOMNEMEeHYUUUAUUXYACTIU.

N-1onk-2 1€MOHCTPUPYET HABBIKK OMEPATHUBHOTO BBIMOJIHEHUS] TpeOOBaHUMN
pabouero MmpoekxTa.

NN-2 onkz ONIpeAenseT MNPUHIUIUAIBHBIC pa3Iddus B MOAXOAaX K
IPOEKTUPOBAHUIO TEXHUUYECKUX OOBEKTOB, CUCTEM U TEXHOJOTUYECKUX MPOIIECCOB.

AKTyaJIbHOCTh TE€MBI: B IPOIECCE MPOEKTUPOBAHUS HEOOXOAMMO TPaMOTHOU
TOYHO BBITMIOJIHATH U3JEuUs ¢ coOoeHneM Bcex Hopm u npasuit ECKJI.

Teopernyeckasi 4acThb

®opmatsr. Dopmaramu HAa3bIBAIOTCSA JIACTBI yepTexen 51
JIPYTUXKOHCTPYKTOPCKUX TOKYMEHTOB (crienuuKanys, TeXHUIeCKUe YCIOBHS U JIp.),
pasmepbl KoTopsix yctanoBieHsl ['OCT 2.301-68.

@opmar JMCTa ONPENENAETCS pPa3MEpPAMH BHEIIHEN pPAMKH, BBINOJIHEHHOU
TOHKOM nuHuel (pucyHok 1.1). [Tone yeprexka, Ha KOTOPOM pa3MEIIAIOT U300PAKEHUS
JIETAIM, TEOMETPUYECKUE TOCTPOCHUS WM TEKCT, OrPAHUYMBAIOT PAMKOW,
BBIIIOJIHECHHOM CIUIOIIHOW TOJICTOM OCHOBHOM JMHHEW. PaMKy TmpoBOIAT Ha
PACCTOSITHUM 5 MM OT BEpXHEMW, HIDKHEW M MTPaBoil CTOpOH (popmaTa U Ha PacCTOSTHUH
20 MM neBoit croponsbl. Ilome mmpuHod 20 MM mpeaHa3HAYEHO JI1 MOAIIMBKHU
YEPTEKEM.

O6o3HaueHuss U pa3Mepsbl PopMaTOB, MPUHATHIX 3a OCHOBHBIC, NIPUBEICHBI B
tabmnuie 1.1.

B npaBom HmkHEM yTiTy hopMarta pacrosiaraeTcsi OCHOBHAs HAJIUCh TI0 (popme
1, a Hag HeH, ecim HEOOXOAMMO, YKA3bIBAIOTCS TeXHUYECKUe TpeOoBaHus. [ Bcex
yeprexer u cxem ['OCT 2.104-68 ycranaBnuBaeT eauHyl0 (HOpMy,pasMepsl U
nopsa0K oopMIIeHUs] OCHOBHOW Haamucu. Pasmepsl u (opMa OCHOBHOM HaaIUCH

MpeCTaBIeHA HA pUCYHKE 1.2.



Pucynok 1.1 — OOGpazoBanue ¢dopmara yeprexxka Tadmuma 1.1 — OcHOBHbIE
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Pucynok 1.2 — OcHOBHasi HaJIMKUCh

Ha nucrax ¢opmara A4 OCHOBHYIO HAJIKCh PACMOJAratOT TOJBKO BAOJb
KOPOTKOM CTOPOHHI JiNCcTa. A Ha nucTtax (opmata A3 pacmoyiararoT BIOJIb JTJTUHHOM
CTOPOHBI.

Macmrabsl.MacitaboM Ha3bIBae€TCA OTHOIICHUE JTMHEHHBIX Pa3MEpPOBU3ICTUS
HA YEPTEXKE K €r0 JCUCTBUTEIBHBIM JINHEMHBIM pa3MepaMm.

Macmtabsl u3o0paxxkenuit u ux ooo3nauenue ycranasnupaet ['OCT 2.302— 68
U JIOJDKHBI BBIOMPATHCS U3 CIEAYIOIIUX PAIOB:

Macirader ymensmenusil:2 1:2,5 1:4 1:5 1:10 u ap.



Macmrads yenuuenus 2:1 2,5:1 4:1 5:1 10:1 u ap.

OcHoBHOM MacmTab, B KOTOPOM BBITIOJIHEH YEPTEK, 3aMHUCHIBAIOT B Tpade
OCHOBHOUM Hajmucu. Ecim kakoi-mu0o0 3JIEMEHT Ha YepPTEKE BBINOJHEH B JIPYIOM
Macirade, To HaJ HUM nomMeniaroT Haamucu tunaA(1:5) — qis Buna, unu b—b(10:1)—
JUISL pa3pesa WA CEUCHHS.

CrnemyeT HOMHHUTH, YTO MpU JOOOM MaciiTabe Ha YepTek,e YKa3bIBAIOT
WMCTUHHBIE pa3Mephl IPEIMETa, a He T€, KOTOPhIC N300paKCHIE NUMEET Ha YEPTEKE.

Jluauu. J{ns 607bI11eH BRIPA3UTETEHOCTH M HATJIITHOCTH HAaYepTEkKax
MIPUMEHSIOT Pa3JIMYHbIC TUIIBI JJMHUN, HaUepTaHWe, TOJIINHA, HaMEHOBaHHE U

HazHauyeHue Kotopbix ycranaBiupaeT 'OCT 2.303—68 (tadxa. 1.2).

Tonwuna Aunud
NO GIMHOWERUN
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Ta6numa 2.1 — Jluauu yeprexa

TonmuHa CIUTONTHOW OCHOBHOM JTMHUU S 1obkHA OBITH B ipeaenax ot 0,510 1,4
MM B 3aBUCHMOCTU OT BEJIMYUHBI U CJIIOKHOCTH H300pa)keHus,a Takxke oTdopmara
yepTeka. TOJIMHA BCEX OCTAJbHBIX TUIOB JIMHUM YepTeXa 3aBUCUT OT TOJIIIUHBI
OCHOBHOM JIMHUM.

Bonpocwl u 3a0anus.

HazoBute ocHOBHBIC (DOPMATHI U KX pa3MEpHI.

HazoBuTe cTanapTHbIE MacIITaObI.

C npoBe/ieHNs KAKUX JIMHUN HAaYMHAIOT BBITIOJIHEHUE YepTexa?

Ha ¢opmare A4 BBHINONHUTH YEpPTEXK THUMOB JMHUK. JlaHHBIE CBOEro
BapuaHTaB3iaTh B [Ipunoxkenuu A, tabnuna 1 mo Bapuanty. OOpasel] BBITOJHESHHUS

3ananus npeacrasieH B [lpunoxenun b, pucyHok 2.



IIpakTuyeckoe 3ansaTue 3.IIpoekuuu TOUYKH.

[{ens paboTHI: HA MpUMEpaX PEUICHUS 3a1a9 OCBOUTH CIIOCOOBI MTOCTPOSHHUS TOYKHU B
TPEXMEPHOM ITPOCTPAHCTBE.

3Hanus u ymenus, npuobpemaemvie 8 pe3yibmame 0C80eHUs memvl, opmupyemvle
KOMNemeHyuu U ux 4acmu.:

N-lonk2 IEMOHCTPUPYET HABBIKM OINEPATUBHOIO BBINOJHEHUS TPEOOBAHMIMA
pabouero MmpoeKTa.

N]I-20mk-2 onipeenseT TpUHIIMIHATBHBIC PA3INIHsl B IOIX01aX K MPOSKTUPOBAHUIO
TEXHUYECKUX 00BEKTOB, CUCTEM M TEXHOJIOTHUECKUX MPOIIECCOB.

Axmyanvnocms memvl: TOJYYCHUE HABBIKOB IMPOCUUPOBAHUS IS JAAIBHEHIIETO
MIPUMEHEHUS [IPU BBIIIOJIHEHUN YEPTEKEN AeTaneit

Teopemuueckas yacmo

Cnoco0 KOMIUIEKCHBIX YepTeXel OCHOBAaH Ha TOM, UYTO TOYKY WM MpeaMET
[POCUMPYIOT HA TPU B3aUMHO MEPHEHIUKYISPHBIC IUIOCKOCTH IPOEKIUH, HCIOJb3YS
MPSMOYTOJIBHOE TPOEUUPOBAHHUE, A 3aT€M OTH IUIOCKOCTH COBMEIIAIOT C OJHOU

(pOHTAIBHOM TUIOCKOCTHIO MPOEKIHM (PUCYHOK 5).

o

“

Pucynok 5 — PacnoiiokeHune 1mIoCKOCTer MPOEKIUK B IPOCTPAHCTBE
ITnockocts 111 Ha3pIBaeTCS 2O0pU3OHMAIBHOU TIIIOCKOCTHIO POEKIUH, IIIOCKOCTH 11—
(ponmanvnoil TIOCKOCTHIO MPOEKIUNA, TIOCKOCTh Il3 — mpoghunvnoit 1I0CKOCTHIO

MPOEKIHI. DTU MIIOCKOCTH MPOEKIUH JENAT BCE MPOCTPAHCTBO HA BOCEMb YaCTEW, KOTOPhIE



Ha3bIBAIOTCS OKmanmamu. OTCUYET OKTAHTOB MOKa3aH Ha pucyHke 1. JInHuM nepecedyeHus
ATUX IUIOCKOCTEH Ha3bIBAIOTCS ocamu kKoopounam X, Y, Z (3HaKu oceld KOOpAUHAT
MOKa3aHbl HA PUCYHKeE 1).

Touku B mpocTpaHcTBe 0003HAYAIOTCS OOJIBIIMMU OYKBaMU JIATUHCKOTO andaBura A;
B;Cur. n.

["opuzoHTanbHbIE MPOEKIMK ToUek o0o3Havatores Ag; By C1u T. 1.

@poHTaIbHBIE MPOEKLINU TOUEK 0003HavatoTesa Az ; Bo; Co u T. 1.

[Ipodunpubie mpoekuuu Touek o0o3HavdaroTcs As; Bs; Cau 1. 1.

Ha pucyHke 6 moka3aHo MOCTpPOEHHE HAIJISITHOTO M300pa)KE€HUS U KOMILJIEKCHOTO

yeprexka (dmtopa) Touek A, B, C u D, pacnonoxeHHbIX B MEPBBIX YETHIPEX OKTAHTaX

IIPpOCTpPpaHCTBA.
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Pucynok 6 — HarnsinHbIi M1 KOMIUIEKCHBIN yepTex (3II0p) TOYEK

Koopnunara X (aOcmucca) TMOKa3bIBaeT pPACCTOSHUE TOYKKA OT TPO(HIbHON
MJIOCKOCTH MIPOEKINH, KoopauHaTa Y (opauHaTa) — OT GPOHTATBLHOM MIIOCKOCTH MPOESKIINM,
KoopAuHaTa Z (anmnkKara) — pacCTOSTHUE OT TOPU3OHTAIHHOM MIIOCKOCTH MPOCKITUH.

JUis MOCTpOEHUs] TOPU3OHTAIBHOM MPOEKUHUH TOYKH A; HEOOXOIWMO OTIIOKHUTH
koopauHatel X U Y, A ppoHTaabHOU npoekiunu Ay — X u Z, 1151 po(QUIIbHON MTPOESKIIUU
A3 -YuZ.

Ecnm omna M3 KOOpAMHAT TOYKM PaBHA HYJIIO, TO TOYKA JIEKAT Ha IIOCKOCTH
IIPOEKIUHI, €CIIA IBE€ KOOPAUHATHI TOUKU PAaBHbI HYJIIO, TO TOYKA JIE)KUT HA OCU IPOCKLIMH.

IIpumep. IlocTponTh KOMIUIEKCHBIE YepTeXM TOUeK A, B M HX HarmigHoe

n3zo0paxeHue (pucyHok 7, 8) .
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Pucynoxk 10 — Iloctpoenune Touku E cummeTpuunoit Toukr C OTHOCUTENBHO IIOCKOCTH [13
Bonpocs! 1 3a1aHus

YTo Tako€ MIOCKOCTh MPOEKIUI?

UTo Takoe 0Ch MPOEKIUi?

[To kakKuM KOOpJMHATAM CTPOUTCS] TOPU3OHTAIIbHAS TPOCKIUS TOUKU?

[To xakuM KOOpAMHATAM CTPOUTCS (PPOHTAIbHASI MPOEKIIUS TOUKU?

[To xakuM KOOpAMHATAM CTPOUTCS TPO(PHIIbHASI MPOSKIIUS TOYKHN?

Kak 00pa3yeTcsi KOMIIEKCHBIA YepTeX (IMIOP) TOUKHU?

Yto Takoe IMHMS CBI3U?

O N o g bk W DN E

Kak pacronoxeHsl JUHUU CBSI3U OTHOCUTEIIBHO IIOCKOCTEN MPOEKITUI?

©

Kakoil koopAauHATOW ONpENeNsieTcs pPacCTOSIHUE OT TOYKH JO IUIOCKOCTH
npoekuuii I1;?

10.Kakoii KOOpAMHATOW OMpENENseTCs pPACCTOSHUE OT TOYKH JI0 TJIOCKOCTH
npoekuuii [1,?

11.Kakoil KOOpAMHATOW OMNPENENSETCSs PACCTOSHHE OT TOYKH J0 IUIOCKOCTH
npoekuuid [15?

12. B kakux OKTaHTaX KOOpJIuHATa Y UMEET MOJIOKUTEIIbHbIC 3HAKHU?

13. B xakux oKkTaHTax KoopauHaTa Y UMEeT OTPHUIATeIbHbIC 3HAKH?

14. B kakux OKTaHTaxX KOOpJUHATA Z UMEET MOJIOKUTEIIbHbBIE 3HAKH?

15. B kakux OKTaHTax KOOpJIMHATa Z UMEET OTpULIATEIbHbIE 3HAKN?

16.Kakass 13 KOOpJauHAT TOYKM paBHA HYJIO, €CIM TOYKAa JIEKUT Ha TJIOCKOCTH
npoexiuit [1;7?

17.Kakass U3 KOOpPAMHAT TOYKUA paBHA HYJIO, €CIIM TOYKA JIEKUT Ha IIOCKOCTH
npoexiuit [157?

18.Kakast U3 KOOpAMHAT TOYKM paBHA HYJIO, €CIM TOYKA JIEKHUT Ha IUIOCKOCTU
npoekuuii I15?

19.CxoJIbKO KOOPAMHAT TOYKH PABHBI HYJIIO, €CJIA TOYKA JISKUT HA OCH MPOCKITUN?

20.ITocTpouTs Tpu MPOEKLUMHU U HATJISAHOE N300paxeHne Touek A u B 1o 3ajaHHbIM
KoopAuHaTaM. J{aHHbIE U1l pelieHns 3a1auu npuBeAeHs! B [Ipunoxenun, tadbnuua 2.

21. TlocTpouTs >MIOP U HArNIAAHOE M300pakeHne TOUku B, cuMMeTpu4HON TOUKe
A OTHOCHUTENIBHO DJIEMEHTA, YKa3aHHOIO B YCJIOBUM. JlaHHBIE Ui PELICHUS 3a1a4du

npuBeneHsl B [Ipunoxxennn, Tadnuna 3.



Chnucok aumepamypsl, peKOMeHOYeMblll K UCNOJIb308AHUI0 NO OAHHOU meMe:

1. YUexkmapes, A. A. HaueprarenpHas reOMeTpUs U YepueHHUE : Y4eOHUK IJi By30B /
A. A. Yekmapes. — 2-e uzjl., nepepad. u jgomn. — M. : Beiciiee obpazosanue, 2009. — 471 c. :
ui. — (OcHOBBI HayK). — bubnuorp.: c. 465-466. — ISBN 978-5-9692-0332-7; 514 4-37

2. I'ymun, JI. 5. HaueprarenbHass reoMeTpus, MHKEHEPHAas U KOMIIBIOTEPHAs
rpaduka DIEKTPOHHBIN pecypc : YdyeOHo-MeToaudeckoe nocodue / JI. f. I'ymun, E. A.
Banmmna. — Openoypr : OpenOyprckuii rocynapctBennbiil yausepcuret, 9bC ACB, 2007.
— 291 c. — Kuura naxoautcs B npemuym-Bepcuu Ob6C IPR BOOKS. — ISBN 2227-8397

3. Kontokona, O. JI. Wunxenepnas rpaduka. Haueprarenvnas reomerpus. Touka.
[Ipsamas. [lmockocth DnekTpoHHBIM pecypc: Yuebnoe mocobue / O. JI. KonrokoBa. —
WNwuxenepnas rpaduka. Haueprarensnas reometpus. Touka. [Ipsmas. [Tnockocts,2021-04-
20. — HoBocubupck : Cubupckuii rocyapCTBEHHBIM YHUBEPCUTET TEIEKOMMYHHUKAUN U
unpopmatuku, 2014. — 53 ¢. — Kaura maxoaurcs B npemuym-Bepcuu 9bC IPR BOOKS. —
ISBN 2227-8397

4. bonpwmakos, B. Il. WMuxeHepHas U KoMmbioTepHass rpaduka : MNPaKTUKYyM /
Brnagumup bonsmakos. — CII6. : BXB-IlerepOypr, 2004. — 592 ¢. — bubmwmorp. c. 575. —
ISBN 5-94157-479-7.; 6112.1/004 b 79

5. bonbmakos, B. I1. UnxenepHas u kommbioTepHas rpaduka : yued. mocodue st
By30B / B.I1. bonbsmakos, B.T. To3uk, A.B. Yaruna. — Cankt-IlerepOypr : BXB-IletepOypr,
2014. — 276 c.: . 24. — I'pud: Pex. YMO. — bubmmorp.: c. 269. — IIpenm. ykas.: c. 273-
276. — ISBN 978-5-9775-0422-5; 30.11/004 b 79

IIpakTnueckoe 3anarue 3. [Ipoekuuu TOYKH.

Llenp pa®oThl: Ha TNpUMEpax peHIeHHUs 3aJad OCBOUTH CHOCOOBI HAXOXKICHHS
IIPOEKIIMU TOYKH IO JBYM 3aJaHHBIM ITPOCKLIMM.

3uanus u ymenus, npuobpemaembvie 8 pe3yibmame 0C8OEHUS MeMbl, hopmupyemvle
KOMNnemeHyuu U ux 4acmu.

N-1lomk-> €MOHCTPUPYET HABBIKM OIEPATUBHOTO BBINOJIHEHUS TPeOOBaHUI
paboyero npoexTa.

NJI-201k-2 onipenensieT NpUHIMIHATBHBIE PA3IUYUs B MOAX0AaX K MPOESKTUPOBAHUIO

TECXHUYCCKHUX O6’I)CKTOB, CHUCTEM M TCXHOJIOTHYCCKUX ITPOLECCCOB.



AxmyanvHocms membl: TOIYYEHUE HABBIKOB IMPOCLMPOBAHUSA U JAIBHEHUILIETO
IIPUMEHEHUS ITPU BBIITOJIHEHUN YEPTEKEN AeTaNICH

B HaueprarenbHON reOMETpUM 4YacTO NMPUXOIUTCS PEllaTh 3aJayd Ha IOCTPOCHHUE
TpeTbel NpOeKUUU (UTYpBl MO JBYM JaHHBIM. /LISl 3TOro mpexnae HyKHO HaydMThCA
CTPOUTH TPETHIO MPOEKIUI0 TOYKH, €CIU WU3BECTHBI JBE €€ MPOEKIHUH. BBINOIHUTE 3TO
MO’KHO TPEMSI CIIOCOOaMHU.

[Tpoexunonusiii cocod (pucyHok 11). M3 ¢ponTansHOM mpoekiuu A2 MpoBOIAAT
TOPU30HTAJBHYIO JMHUIO CBs3U. M3 ropusoHTasibHOM mpoekunu Al OmyckaroT
nepneHauKkyssip Ha ock Oyl, momywaror Touky Ayl, M npu NOMOIIM LMPKYJIS WIH
MPSAMOYTOJIBHOTO PaBHOOEIPEHHOT0 TPEYTOJIbHUKA HAXOAIT Ha ocu Oy3 MOJI0)KEHHE TOUKU
Ay3. U3 3TOW TOYKHM NPOBOJAAT BEPTUKAIBHYIO JIMHHUIO CBSA3U JI0 NEPECEUYEHUS C JTMHUEH

CBs3H, NpoBesieHHOM u3 A2. Touka A3 — mpoduibHast TPOEKIMS TOUKU A.

Pucynox 11 — IIpoekuroHHbIi cioco6

Koopnunathasrit cioco6. U3 ¢pponTanbHOM npoekimu A2 TpOBOAST TOPU3OHTATBHYIO
JUHUIO CBA3U. M3MepsIoT LHMpKyJeM paccTosiHue oT npoekuuu Al no ocu Ox (riayOuny
TOYKH, WU KOOPAMHATY YA) M OTKJIAQJBIBAIOT 3TOT OTPE30K HA JIMHMM CBSI3U BIPABO OT
Touku AZ. IlonyuaroT npoduiabHyO TpoeKuio A3.

Crnoco06 ¢ uCHoJIb30BaHMEM IIOCTOSSHHOM TipsMoM ueprexa. M3 (poHTanbHON
MpoeKUUU A2 MPOBOAST FTOPU30HTAIBHYIO JTUHUIO CBSA3U. M3 ropu3oHTaNnbHOM npoekumu Al
OPOBOJSAT JIMHUIO CBA3M 10 nepecedeHus B Touke AQO ¢ mocrosgHHOM mnpsimon K, T.e.
ouccektpucoir yria ylOy3. u3z Touku AQ NPOBOAST BEPTUKAIBHYIO JIMHUIO CBS3U [0

nepeceyeHus ¢ JTMHUEH, MpoBeAeHHON 3 (PPOHTATBHON poeKuuu A2.



[IpennouTtuTenpbHeld BTOPOM M TPETHM CIOCOOBI, TpeOyrolMe MEHBIIEero 4Yucia

MOCTPOCHUIN U TIO3BOJISIOLINE HCTIONb30BATh YEPTEKHBIE TPUOOPHI.
Bonpocel u 3apanust

1. B ueM cymHOCTb MIPOECKIIMOHHOTO CIIOCO0a HAXO0XKIEHUS TPEThEH MPOEKIINHU TOYKU
10 IBYM 3a/IaHHBIM?

2. B 4eM cynHOCTh KOOPAMHATHOTO CIIOCO0a HAXOXKACHUS TPEThEU MPOEKIIUUA TOUKU
10 IBYM 3a/IaHHBIM?

3. Uto Takoe moCTOsIHHAs uyepTexa?

4. CymrHocTh croco0a HaX0XKICHHs TPEThel MPOEKIIMK TOYKU 10 JABYM 3aJIaHHBIM C
HCMOJIb30BAaHUEM MTOCTOSHHOM YepTexa?

5. Haitu HCOOCTAIOIIYIO IIPOCKIHIO TOYKHU I10 ABYM APYIMM 3aIaHHBIM ITPOCKIUSAM.

7
; [y —— ol
|
|
: 9 £2
|
|
|
,41? ! |
|
: O ] |
: - ——— |- 8 }
| |
X I g } €]
!
| |
| |
| |
| |
Az ¢ ° F }
|
|
|
|
|
|
o f7
Y

6. Haiitu mnpoekuuio TOYkM B, pacmnorokKeHHYH0 CHUMMETPUYHO TOYKH A
OTHOCUTEJIBHO CIEAYIOMIMX 3JEMEHTOB: TOPU30HTANIbHAS IUIOCKOCTh MpoeKkiuii, ock OZ,

Hayajo koopauHat O.
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Chnucok aumepamypsl, peKOMeHOYeMblll K UCNOIb308AHUIO NO OAHHOU meMe:

1. Yexmapes, A. A. HaueprarenbHast reoMeTpUs U YepyeHHUe : y4eOHUK AJis By30B /
A. A. Uekmapes. — 2-¢ u3., epepad. u gom. — M. : Beiciiee oopazosanue, 2009. — 471 c. :
wi. — (OcHOBBI HayK). — bubnuorp.: c. 465-466. — ISBN 978-5-9692-0332-7; 514 4-37

2. I'ymun, JI. 5. HaueprarenpHas reomMeTpusi, MHXKEHEpPHas W KOMIIbIOTEpHAs
rpaduka DIEKTPOHHBIN pecypc : YueOHo-meToaudeckoe nocodue / JI. S. I'ymun, E. A.
Banmmna. — Open0Oypr : OpenOyprckuii rocyaapctBernbiii yuusepcutet, 9bC ACB, 2007.
— 291 c. — Kuura naxoautcs B npemuym-Bepcuu ObC IPR BOOKS. — ISBN 2227-8397

3. Kontokona, O. JI. Wuxenepnas rpaduka. Haueprarensnas reomerpus. Touka.
[Tpsimas. IlmockocTs DnekTpoHHBIM pecypc: Yuebnoe mocodue / O. JI. KonrokoBa. —
WNuxenepHas rpaduka. Haueprarenvnas reometpud. Touka. [Tpsmas. [Tnockocts,2021-04-
20. — HoBocubupck : Cubupckuii rocyapCTBEHHBIM YHUBEPCUTET TEICKOMMYHHUKAIUN U
unpopmatuku, 2014. — 53 c. — Kuura Haxoaurcs B npemuym-Bepcuu ObC IPR BOOKS. —
ISBN 2227-8397

4. bompmakos, B. Il. MmxeHepHas u KommbioTepHas rpaduka : MPaAKTUKYyM /
Brnagumup bonemakos. — CII6. : BXB-IlerepOypr, 2004. — 592 c. — bubmwmorp. c. 575. —
ISBN 5-94157-479-7.; 6112.1/004 b 79

5. bonbmakos, B. I1. UmkenepHas u komneioTepHas rpaduka : yued. mocodue asis

By30B / B.II. bonbmakos, B.T. To3uk, A.B. Uaruna. — Cankt-IlerepOypr : BXB-IletepOypr,



2014. — 276 c.: un. 24. — I'pud: Pex. YMO. — bubmuorp.: ¢. 269. — [Ipeam. ykas.: c. 273-
276. — ISBN 978-5-9775-0422-5; 30.11/004_b 79



IIpakTuyeckoe 3ansiTue 2. [IpoennpoBanue npsiMou.

L]ens: pa3BUTHE MPOCTPAHCTBEHHOTO MPEICTABIICHUS U BOOOPAKCHUSI.

3HaHUSA U YMEHUs, TPUOOpeTaeMbie CTYIEHTOM B pe3yJbTaTe OCBOCHUS TEMBI,
dbopmMHpyemMble KOMIIETSHIINH WIIA UX YaCTH:

N-1lonk-2 JEMOHCTPUPYET HABBIKM OINEPATUBHOIO BBIMOJHEHUS TpeOOBaHUI
pabouero MmpoekxTa.

N]I-20mnk-2 onipenenseT TpUHIIMIHATBHBIC PA3INIHsl B MOIX0/1aX K MPOSKTUPOBAHUIO
TEXHUYECKUX OOBEKTOB, CUCTEM U TEXHOJIOTUYECKUX MPOIIECCOB.

Axmyanvnocms memwl: NOJyYE€HUE HABBIKOB ITPOCIIUPOBAHUS ISl JAJTbHEUIIIETO
MIPUMEHEHUS TIPU BHITIOTHEHUU YEPTEXKEHN AeTaneil 1 COOPOUHBIX HU3CIIUM.

Teopernyeckas 4HacTb

[Ipsimas oOpa3yercss Tpu TMepecedeHuH MAByX IUockocTeil. [lpsimas B
MpocTpaHCTBE OeckoHeuHa. YacTh MpsAMOM, OrpaHUYEHHOW JBYMS TOYKAMH,
Ha3bIBaE€TCAd OTpe3KoM TMpsiMoil. [lpsimble moapazmensioTcss Ha MNpsMble OOIIEro u
YaCTHOTO TMOJIOKEHUS B POCTPAHCTBE.

[Ipsimbie 0OIIEro MOJOXKEHUS HE MapaJlieIbHbl U HE TMEPIEHANKYISIPHBI HU K
OJHOM M3 IUIOCKOCTEMN IMpoeKIui. Bece mpoekunu Takou npsMOM HAKJIOHEHBI K OCSIM

npoekuui (pucyHok 2.1).

,\\

Pucynok 2.1 — Ilpsimas 06111ero MmojaoxKeHus
[IpsiMble YaCTHOTO TTOJOKEHUS AEJATCA HA TPOCUUPYIOIIUE U YPOBHS.

[Tpoenupyrouiue npsiMpie MEPIIEHIUKYIIAPHBI K OJTHOU U3 IJIIOCKOCTEN ITPOEKIININ

(pucyHok 2.2).
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Pucynok 2.2 - Ilpsimble wacToro mosiokeHus lIpsimble ypOBHsI mapasuiesIbHbI
OJTHOW M3 IIJIOCKOCTEN MPOEKIUH.

IIpsmas, mnapamuiensHas I1wiockoctd II1  HaseiBaercst ropusoHTans. Ee
(¢ponTasnibHas npoekuus A2B2 mapamnensHa ocu X, a TOPU3OHTajbHas paBHA
HatypanbHO# BennunHe (HB) orpeska A1B1 =AB (pucynok 2.3). Ecnu ke npoexuus
A2B2 coBnagaet ¢ ocbto X, To 0Tpe30ok AB pacnososxkeH B rmtockoctu I11.

[Ipsimasi,  mapamiensHass — iockoctd  [12,  HaspiBaeTcs  (pOHTAIb.
Eeropusonransnas npoekmus C1/[1 napamiensHa ocu X, a ppontansHas paBHa HB
otpe3ka C2J12 = C]I (pucynok 2.4). Ecnu ke npoekmust C1/11 coBmamaer ¢ ocbio X,

T0 oTpe3ok CJI pacronoxeH B mockoctu 112.

PucyHnok 2.3- I'opuzoHTains Pucynok 2.4 -®@poHTaib
[IpsiMble B IPOCTpaHCTBE MOTYT OBITh: apAJICIbHBIMU, MEPECEKAIONTUMUCS U
CKPEIIUBAIOIIUMHUCH.
Ecaim npsiMple B MNpPOCTpaHCTBE MapaJUlebHbI, TO Ha DJMOIOpPE UX

OJIHOMMEHHBIENPOEKIINY MapajuiesbHbl (PUCYHOK 2.5).



Pucynok 2.5 — Dnrop napajienbHbIX OPSIMbIX
Ecnu npsiMble B IPOCTPAHCTBE NEPECEKAIOTCS, TO HA SIIOPE UX OJHOUMEHHbBIE
MIPOECKIMU TNEPECEKAIOTCSI M MPOEKIHMH TOYKU mepecedeHuss K pacnosaratorcs Ha

OJIHOM BEPTUKAJILHOW JIMHUU CBSI3U (PUCYHOK 2.6).

PucyHok 2.6 — Dnop nepecekaronumxcs mpsMbIxX

Ecau B mpocTpaHCTBE NpsIMbIE CKPEIIUBAOTCS, TO HA SIIOPE TOYKU KAKYLIEr0Cs
MEPECEUCHHs HE JIeKAT Ha OJHOW BEPTHKAIBHOW JUHUM CBsI3U. DTH TOUKHU (1 u 2)
HA3bIBAIOTCS KOHKYPHUPYIOIIMMHU U 1O HUM OIpenessieTcsl BUAUMOCTh 00bekToB. Ha

PUCYHKE 2.7 TOYKA 2 PaCMoJIOkKEHA BBIIIE TOYKH 1.

PucyHoOK 2.7 — Dnrop CKpenmBarommxcst MpsMbIX



[Tpumep.lanbr npsimas AB u touka K. IlpoBectn uepe3 Touky K mpsimyro

napajuienbHyro npsimoii AB (pucyHok 2.8).

PucyHnok 2.8 — I[lapaiienbHOCTD IBYX IPSIMBIX

Pemenne. Ilpoekumm HMCKOMOM TPSIMOM  JOJDKHBI NIPOXOAWTH  4YEPE3
onHOUMEHHbIE npoekiuu Touku K. IIpum 3TOM OZHOMMEHHBIE MPOEKUUU MPSIMBIX,
3aJIaHHOM M HWCKOMOM, JOJDKHBI OBITH MEXIYy coOoM mapawienbHbl. OTcrona -
MIPOBOAUM TMPOEKIMU HCKOMOM TmpsAMou: ropuszoHtanbHyro K1HI1 depe3 Touxy
Klnapamnensno mnpoekiuu AlBl1 u Beprukansnyto K2H2 uepe3 touky K2
MapajuiesIbHO npoeku A2B2.

Bonpoce! u 3aganus.

Kakue npsimbie Ha3bIBAIOT TUHUSIMHA YPOBHS?

Kak um3o0OpaxaroTcsi Ha SMIOope MmapajijiejbHble MpPsIMbIC, MEPECEKAIONINECT U
CKpEIIUBAIOIIHUECS MPsSIMbIE?

[To kakuM TOYKaM OMPEEICTCS BUTUMOCTh OOBEKTOB?

Kak onpenensieTcs NpuHaIEKHOCTh TOYKU 3aJaHHON IPSIMOI?

Kak noctpouThs U30MeTpHIO OTpE3Ka MPsIMOI?

3agava 2.1. IlocTpouTh TpU TPOCKIMHM W HATVISIIHOE H300pa)K€HHUE OTpe3Ka
npsimoit AB, 3amannoro koopaunaramu Touek (Ilpunoxenne A, Tabnwuima 4).

3agaya 2.2. Onpenenuts Npoekuu Touku F, mpunamiexaniei npsamoit BC u

ynaneHHo# ot Touku C Ha paccrosinue 30 mMm. (ITpunoxenne A, Tabnuia 4).

3amaua 2.3. [TocTpouTh TpH MPOEKIMH U HATISAHOE n300pakeHue npsiMbix AB

u CD. Boiascuutsb ux B3aumHoe nosioxenue (Ilpunoxenue A, tadnuna 4).



3agaua 2.4. Uepe3 Touky A mpoBeCTH MpsIMYIO, MapajuielbHyto npsmoi BC
(ITpunoxxenne A, Tabnuua 4).

Chnucok aumepamypwl, peKOMeHOYeMblll K UCNOIb308AHUI0 NO OAHHOU meMe:

bopucenko, 1. I'. Haueprarenbnas reomerpusi. HaueprarenbHas reomerpus u
uHXXeHepHas rpaduka [DnekTpoHHbIN pecype] : yueOnuk / U. I'. bopucenko, K. C.
Pymemox, A. K. Tonctuxun. — 8-e u3a. — DJEKTPOH.TEKCTOBbIE JaHHBIE. —
Kpacnosipck : Cubupckuii denepanbubiii yausepcurer, 2018. — 332 ¢. — 978-5-
7638-3757-5. — Pexxum nocryma: http://www.iprbookshop.ru/84258.html

CynpyH, JI. 1. HauepTarenbHas reoMeTpus [ DNEKTPOHHBINA pecypc] : yueOHUK
/ JI. 1. Cynpyn, E. I'. CynpyH. — DJIeKTpOH.TEKCTOBbIE JaHHbIe. — KpacHOspCK :
Cubupckuii dhenepanbubiii yausepcutet, 2018. — 244 ¢. — 978-5- 7638-3802-2. —
Pexxum noctyna: http://www.iprbookshop.ru/84259.html

http://www.propro.ru/graphbook/ - sanekrponHbIe yueOHBIC TOCOOUS IO Kypcam
«HauepratenbHasi reomeTpus», «KOHCTPYKTOpCKHME JOKYMEHTBHI U TMpaBHIIa HX

BBIITOJIHCHUS), ((FCOMCTpI/IIIeCKI/IC OCHOBBI ITOCTPOCHHUSA YCPTCIKA».


http://www.iprbookshop.ru/84258.html
http://www.iprbookshop.ru/84259.html
http://www.propro.ru/graphbook/

IIpakTnueckoe 3anstue 6. [IpoennpoBanue npsiMoi.
Ilens pabGoThl: Ha TpUMEpax pEmICHHs 3a7ad MPUOOPECTH HABBIKK OMPEICICHUS
HATypaJIbHOW BEIMYMHBI OTPE3KA U YIJIOB HAKJIIOHA K IJIOCKOCTAM MPOCKIUN.
3nanusa u ymenus, npuobpemaemvle 8 pe3yibmame 0C80€HUs membl, hopmupyemole
KOMNemeHyuu U ux 4acmu.:
N-lonk2 IEMOHCTPUPYET HABBIKM OINEPATUBHOIO BBINOJHEHUS TPEOOBAHMIMA
pabouero MmpoeKTa.
N]I-20mk-2 onipeenseT TpUHIIMIHATBHBIC PA3INIHsl B IOIX01aX K MPOSKTUPOBAHUIO
TEXHUYECKUX 0OBEKTOB, CUCTEM M TEXHOJIOTMUYECKUX MPOIIECCOB.
Axmyanvnocms memvl: TIOTYYEHUE HABBIKOB MPOCHUPOBAHUSA I JAJbHEHIIErO
IIPUMEHEHHS IIPU BBIIIOJIHEHUH YEPTEXKEN JeTalleh
Teopemuueckas yacmo
Hamypanouyrw eeauyuny OTpe3Ka MNOpSIMOM JMHUKM OOIIEro  MOJIOKEHUS
ONPEAEISAIOT KaK TMIIOTEHY3Y MPAMOYTOJbHOIO TPEYrOJIbHUKA, OJJHUM KaT€TOM KOTOPOTO
SIBJISIETCS OJIHA U3 MPOCKIUNA OTpe3Ka, a APYruM — aOCOJIIOTHAS BEIMYMHA alireOpandecKoi
PAa3HOCTHU PACCTOSAHUN OT KOHIIOB APYTrOM MPOEKIIUKU OTPE3KA JO OCH MPOCKIIUH.
Ipumep. Iloctpouth HaTypadbHYI0 BEIWYHMHY OTpE3Ka MPsSMON 00IIero
MIOJIOKEHUS.
Ha pucynke 15 mokazaHo MOCTpO€HHE HATypallbHOW BEIMYMHBI OoTpe3ka AB Ha

TOPU30HTATBHON U (POHTATBHOM MIOCKOCTH MPOSKITUH.

Pucynok 15 — Onpenenenue HaTypaibHOM BEJIMYMHBI OTPE3Ka NPAMON



/lenenue ompeska 6 3a0annom omuouwienuu. OIHUM U3 CBOMCTB IPSIMOYTOJIBHOTO
MIPOELIMPOBAHUSA SBJIAETCS TO, YTO OTHOIIEHHE OTPE3KOB MPSAMOM JINHUH PABHO OTHOILICHHIO
UX Ipoekiui. Eciau Todka IEauT OTPE30K B MPOCTPAHCTBE B OTHOLIEHUM 2 : 3, TO H
IIPOEKIUH 3TOM TOUKH JIEIAT OTPE30K B TOM K€ OTHOLICHUHU.

IIpumep. Haiitu Ha otpeske npsimoid AB Touky C, nensuryro OTpe30K B OTHOLIEHHH
2:3.

Ha pucynke 16 nokazano nenenue orpeska AB Toukoit C B 3a1aHHOM OTHOIIICHUH.
JUtst 3TOro mpoBOAMTCS NPOW3BOJIBHAS MpsiMas W3 JIFOOOrO0 KOHIA OTpe3Ka Ha Jro00i
IPOEKLUH, Ha Hell oTKiIaapiBaeM S5 (2 + 3) mpou3BOIbHO BHIOPAHHBIX OJIMHAKOBBIX YacTel,
TOYKY 5 COEQUHSEM C JIPYTMM KOHLIOM OTpE€3Ka M Yepe3 TOYKY 2 MIPOBOJUM MPSIMYIO
napayenbHyro 5By, 1o nepeceyenus ¢ A1B1, moaydaeM ropu30HTaNbHYIO IPOEKLIUIO TOUKU

C — (4, a 3aTeM 1O TUHUU CBA3U HaXoAuM (poHTaIbHYIO0 poekiuio Touku C — Co.

8.

&

Pucynox 16 — Jlenenue orpe3ka B 3aJaHHOM OTHOLIEHUHU
Cnedamu npamoil Ha3bIBAIOT TOYKU MEPECEUYEHUS MPSAMONW C TIUIOCKOCTSIMHU
npoekuuii. M — copuzonmanwvustii cneo, N — ¢pponmanvustii cieo npsimoit. UtoObl HaTH
TOPU30OHTANIBHBIA Clel TPSIMOM, HAI0 MPOJINTH (PPOHTATBHYIO MPOEKLHUI0 OTpe3Ka [0
nepecevyeHust ¢ Ochlo X, a JJIsl TOro, YToObl HAWTHU (PPOHTAIBHBIM Ciel MpAMON, HAIO
MPOJIUTh TOPU3OHTAIIbHYIO MPOEKIUIO OTPe3Ka 10 nepecedeHus ¢ ocbto X. Ha pucynke 17

MOKa3aHo MOCTPOEHUE CJIEA0B OTpe3Ka npsimoit AB.
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Pucynok 17 — Iloctpoenue cnenoB orpeska npssmon AB
B3aumnoe nonoscenue npamoix. Ecnv npsiMble napaJjIeNbHbl, TO TapAJIIEIbHBI UX
OJIHOMMEHHbIE TNpOEeKIUN (pUCYHOK 18 a), ecnu mpsiMble MEpPEceKaroTcs, TO TOYKa
MEePECEUCHMS] X IPOEKIIUH JIEKHUT HA OJTHOM MEepIEeHIUKYIspe K ocu X (pucyHok 18 0), ecnu
OpsMble HE MapaJljIeNIbHbl UM HE MEpPEeceKaroTCss MeXAy CO0O0O0H, TO OHHM Ha3bIBAIOTCA
cKpenBaromumMucs (pucyHok 18 B). Touku nepecedeHus: NpOEKLHid 3TUX NpsAMbIX 1, 2 u 3,
4 Ha3bpIBAIOTCSI KOHKYPUPYIOIIMMH TOYKaMH. 1, 2 — TOpU3OHTAIILHO-KOHKYpUpYIOIIUE, 3, 4

— (hpOHTATBLHO-KOHKYPHUPYIOIIHE.
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Pucynok 18 — B3auMHOe mosiokeHHe MPSMBIX: a — MapajulelibHble NpsMble, O —
MIEPECEKAIOIIHECS MPSMBIE, B — CKPEILIUBAOLINECS TIPSIMbIE

Teopema o npoeyuposanuu npamozo y2na. IIpsmoil yrom,y KOToporo XoTst Obl 0J1Ha
CTOpOHA MapajuieNibHa KaKOH-JIN0O0 MIOCKOCTH MPOEKIUi, MPOCUUPYETCS Ha 3TY IIIOCKOCTh
B BUJE mpsmoro xe yria. Ecou npsmas AB napamienbHa TOPU30HTaIbHOM IIOCKOCTH
OPOEKIM W Ha Hee HEOOXOJUMO OMYCTUTh MeprneHauKyassp u3 Touku C, TO Ha
TOPU30HTAJIBHYIO MPOEKIHIO 3TOT YroJl HIPOECHHUPYETCS B HATYPAIbHYIO BEJIMYMHY (PUCYHOK

19).
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Pucynok 19 — IIpoenupoBanue npsMoro yria
Bonpocs! u 3a1anus
1. Kak ompenensercs HaTypaidbHas BEJIMYMHA OTpE3Ka MpAMOK OOLIEro
MOJIOKEHHUS ?
2. B kakoMm ciydae oHa W3 ONPOEKIMN OTpe3Ka paBHA HATYPaJIbHOW BEIUYMHE
caMoro otpeska?
3. UTo Ha3bIBAETCS CIEIOM MPSIMOM?
4, Kak Ha smrope HaliTh TOPU30HTAIBHBIN CIIE PAMON?
5. Kax na smrope HalTH ppoHTATBHBINA e MPIMOn?
6. CKoNBbKO ClegoB MMeEET MpsAMas, NEPHEHAUKYJSpPHAs K TOPU3OHTAIBHOU

MJIOCKOCTH TTPOEKITUI?
1. CKONBbKO CIIeIOB HMMEET IIpsMas, NepHeHIUKYJIpHas K (POHTAIbHOMN

MIJIOCKOCTH MTPOEKIUI?

8. Kakoe mosioxeHne MOryT 3aHUMATh NPSIMbIE B ITPOCTPAHCTBE OTHOCUTEIIBHO
JIpyT Apyra?
Q. UT0 Takoe KOHKYpHUPYIOIIHE TOYKH?

10. Korma mpsiMoit yrosl mpoeupyeTcsi Ha MIOCKOCTh MPOEKIMM B HATYPAIbHYIO
BEIIMYUHY?

11. OmnpenenuTh HaTypaldbHYIO BEJIMYMHY OTpe3ka AB W yrubl ero HakiioHa K
I0cKoCcTAM mnpoexkunid. Haiitm touky C, mensiryr0 OTpe30K B 3aJaHHOM OTHOLICHUHU.
JlaHHble 1715 peleHus 3aauu npuseaeHsl B [Ipunoxkennu, Tabiauna 5.

12. U3 touku C omycTUTh NepHneHAUKYIIp Ha npsamyto AB. JlanHble 1 perieHus
3aj1a4u rnpuBeaeHsl B [Ipunoxenun, Tadiuua 6.

Chnucok aumepamypwl, peKOMeHOYeMblll K UCNOIb308AHUIO NO OAHHOU meMme:



1. Yekmapes, A. A. HaueprarenbHas reoMeTpusi U YepyeHUe : yueOHUK Uil BY30B /
A. A. Yekmapes. — 2-¢ u3., nepepad. u gom. — M. : Beiciiee o6pazosanue, 2009. — 471 c. :
ui. — (OcHOBBI HayK). — bubnuorp.: c. 465-466. — ISBN 978-5-9692-0332-7; 514 4-37

2. I'ymun, JI. 5. HaueprarenbHas reoMeTpusi, WHXKEHEpPHas U KOMIIbIOTEpHAas
rpaduka DIEKTPOHHBIN pecype : YueOHo-metoaudeckoe mocodue / JI. 5. I'ymmn, E. A.
Banmmna. — Open0ypr : OpenOyprckuii rocyaapcrBennbsiii yuuepeurtet, 9bC ACB, 2007.
— 291 c. — Kuura naxoautcs B npemuym-Bepcuu Ob6C IPR BOOKS. — ISBN 2227-8397

3. Kontokona, O. JI. Hmxenepnas rpaduka. Haueprarensnas reomerpus. Touka.
[Ipsimas. IlmockocTs DnekTpoHHBIN pecypc: Yuebnoe mocobue / O. JI. Konrokoa. —
Wnxenepnas rpaduka. Haueprarensnas reomerpus. Touka. [Ipsmas. [Tnockocts,2021-04-
20. — HoBocubupck : Cubupckuii rocyapCTBEHHBI YHUBEPCUTET TEICKOMMYHHUKAUNA U
unpopmatuku, 2014. — 53 c. — Kuura naxoaurcs B npemuym-Bepcuu ObC IPR BOOKS. —
ISBN 2227-8397

4. bompmakos, B. Il. MmxeHepHas u KommbioTepHass rpaduka : MPaAKTUKYyM /
Brnagumup bonsmakos. — CII6. : BXB-IlerepOypr, 2004. — 592 c. — bubauorp. c. 575. —
ISBN 5-94157-479-7.; 6112.1/004 b 79

5. bonsmaxos, B. I1. mxenepHas u kommnbeioTepHas rpaduka : yued. mocodue as
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IIpakTueckoe 3ansitue /. [IpoennpoBanue NJao0CKOCTH.
[]env:pa3BuTHE MPOCTPAHCTBEHHOTO MPEACTABICHUS U BOOOPAKEHUS.
3HaHUSA U YMEHUs, TPUOOpeTaeMbie CTYIEHTOM B pe3yJbTaTe OCBOCHUS TEMBI,

Q)OpMpreMBIe KOMIICTCHIIMH WJIK UX YaCTH.:

N-1lonk-2 JEMOHCTPUPYET HABBIKM OINEPATUBHOIO BBIMOJHEHUS TpeOOBaHUI

pabouero MmpoekxTa.

N]I-20mnk-2 onipenenseT TpUHIIMIHATBHBIC PA3INIHsl B MOIX0/1aX K MPOSKTUPOBAHUIO

TEXHUYECKUX OOBEKTOB, CUCTEM U TEXHOJIOTMYECKUX MPOIIECCOB.

AKTYyaJIbHOCTh TEMBI: MOJIy4Y€HUE HABBIKOB MPOCHUPOBAHUS ISl TAJIbHEUIIETO
MIPUMEHEHUS ITPU BBINOJHEHUH YePTEXKEN JeTaliell U COOPOUHBIX U3/EIIUN.

Teopernueckas 4acThb

[110cKOCTHMOXKETOBITH3aJaHABIIPOCTPAHCTBECICYIONIMMU T€OMETPUUECKUMU
aneMeHTamu (Tabnuia 3.1):TpemMsi ToOUKamu, He JIKAIIUMU Ha OJHOM MPSAMOM;ITPsIMOi
Y TOYKOM, HE JIXKAILECH HA ITON MPSIMOM;IBYMS IIEPECEKAIOIIUMUCS IIPSIMBIMU;IBYMS
napajuieIbHbIMU NPSAMBIMU;ILUIOCKON (DUTYpOil;Cie1aMH.

B yactHOM cityyae npsiMble, 3aJAr0IIUE INIOCKOCTh, MOTYT JIEXKATh B INTIOCKOCTX
npoeKun. Toraa 3Th npsiMble HA3bIBAKOT CIEAAMHU IUIOCKOCTH, IOTOMY YTO II0 3TUM
IPSIMBIM 337]aBa€Masi UMM IIOCKOCTh MIEPECEKAETCS € IIIOCKOCTIMU MPOEKIUN.

JIuauro nepeceyeHus 3aJaHHOW IUIOCKOCTH C TOPU30HTAJIBHOW IUIOCKOCTBEO
npoekumii [11 Ha3bIBAIOT TOPU30HTANBHBIM CJIEIOM ILUIOCKOCTH.

Jlunuio miepeceueHUsl 3aJaHHOW TUIOCKOCTH C (DPOHTAIBHON IJIOCKOCTHIO
npoekiuii [12 HazpIBatoT GPOHTANTBHBIMU CIEAOM TJIOCKOCTH.

Jlunuro mepecedeHus 3aJaHHOM TUIOCKOCTH C MPOQUIBHOW IJIOCKOCTHIO
npoekiuii [13 Ha3pIBatoT MPOPHUIBHBIM CIIEIOM TIIIOCKOCTH.

Touku mepecedyeHus CIeN0B IUIOCKOCTH Ha3bIBAIOT TOYKAMHM CXOJA CIIEIOB
MJIOCKOCTH, OHHM BCera mpuHaiexar ocsam X, Y, Z.

[1510CKOCTh, MPOU3BOJIBHO HAKIOHEHHYKO K IIOCKOCTH MPOEKLWH, HA3BIBAKOT
IJIOCKOCTh OOILETO MOJI0KEHUS.

[1n0CKOCTh, MEPNEHAUKYJIAPHYIO K TOPU3OHTAIBHOW IIOCKOCTH IPOEKLIHMA,
HAa3bIBAIOT TOPU30HTAIBHO-TIPOEHUPYIOLIEN TITIOCKOCTHIO.

[110ckoCTh, NEPNEHIUKYISAPHYI0 K (POHTAIBHOM TUIOCKOCTH TPOEKUUH,

HA3bIBAIOT ()POHTATBHO-TIPOCIIUPYIOIECH MIO0CKOCTHIO.



[I10cKkOCTh, MNEPNEHIUKYISAPHYIO K MNPOGUIBLHON TUIOCKOCTH MPOEKIUH,
HA3BIBAIOT MPOGUIHHO-TIPOCIUPYIOIIEH MI0CKOCTHIO.

[110cKOCTh, MPOXOAILYIO Yepe3 OCh X M PACIOJIOKEHHYIO 1moj yriom 450 k
IUIOCKOCTSAM MPOEKINNA, Ha3bIBAIOTOMCCEKTOPHOMN MIIOCKOCTHIO.

[I;mockoCcTh  mapaieNbHyIO OOHOM W3  IUIOCKOCTEU MPOEKINH,
HA3bIBAIOTIUIOCKOCTHIO YPOBHS (TOpU30HTANIbHAS, PpOHTaNbHAS, MPODUILHAS).

Tab6muma 3.1 - CmocoObl 3a1aHus TIIOCKOCTH B MPOCTPAHCTBE M HA AITIOPE

Ne | 3ananne Harnsgnoensobpakenue Omnrop 3amaHue
IJIOCKOCTH B IUIOCKOCTUHASITIOP
IIPOCTPAHCTBE A, B, |¢©

1 | TpemsaToukamu, ‘fz ‘ [Ipoexuusamu
HeJeKaMMUHAOIH x ] 1 TpeX TOYEK,
OUTIPSMOA Al B, | genexammxna

= OJHOUMPSIMOI

2 | [IpsamoinnuToUKo, [Ipoekuusamu
HeJleKaleiHa MPSAMON "
IpsAMON TOYKH,HE

JeKaIIUMU
HAaOAHONTIPSAMOM

3 | Asymsanepecekaro [IpoekuusamuaBy

IIUMUCSATIPSIMBIMU XIIEPECEKAIOIINXC
AMPSIMBIX

4 | dIByms [Ipoekuusamu
napauieIbHbIMU JBYXIapasuien
PSIMBIMU BHBIXIIPSIMBIX

5 | IInockoiipurypoit A, B, HpoeKHE/ISIMI/I

! | TUTOCKOM(UTYPBI

6 | Ciegamu Cnenamu

Bonpocwi u 3a0anus.

Kak 3aaeTcs miockocTh Ha 31ope?

Yto HA3BIBAETCS CJICIOM IIIOCKOCTH?

YTto Takoe mpoeuupyrolias mioCKOCTh?

SBRAIOTCA U CIEBI INTIOCKOCTH (PPOHTANIBIO U TOPHU3OHTAIBIO?

[loueMy yribl MEXIy CledaMy IUIOCKOCTH Ha JIIIOPE U B IIPOCTPAHCTBE HE



PaBHBI APYT Ipyry?

Yto 006111ero B pa3IMyHbIX COC00ax 3aaHUs MIIOCKOCTH?

B ueM cocTouT ri1aBHasi 0cCOOEHHOCTh MPOEIUPYIONIUX TIOCKOCTEN?

3amaua 3.1. M300pa3uTh SMIOpHl IUIOCKOCTEW 3aJaHHBIX TpPEeMsl TOYKaMHU,
psIMON ¥ TOYKOM, MapayIebHBIMH U TIEPECEKAIOIIUMUCS TPSIMBIMU (TIO3UIIMOHHO).

3agaua 3.2. IlocTpouTh clienbl MIIOCKOCTH, 3aJaHHOM TpeyroiabHukoM ABC.
Koopaunats! Bepiun npuseneHs! B [Ipunoxkenuu A, tabnuna 6.

3agaua 3.3. Ilepeditu OT 3agaHusg IUIOCKOCTH P ciemamMu K 3aJaHUIO
eernepecekarIuMucAIpsIMbIMuoOIeronooxenus. Koopannareisaresl IpunoxeHuu
A, Tabimma 6.

Cnucok aumepamypbvl, peKOMeHOYeMblll K UCNONIb308AHUI0 NO OAHHOU meMe.

Kopanes, B. A. HmkenepHas rpaduka [DIEKTpOHHBIM pecypc] : ydeOHOe
nocodue / B. A. KoBaneB. — OneKkTpoH.TeKCTOBbIe JaHHble. — HoBocubupck :
HoBocubupckuii  rocymapCTBEHHBIH YHUBEPCUTET OSKOHOMUKH U YIpaBICHUSA
«HUHX», 2017. — 279 c¢. — 978-5-7014-0802-7. — Pexum
noctyna:http://www.iprbookshop.ru/87106.html

Uexkmapes, A. A. HauepraTenbHas reoMeTpHs U YepUCHHE | YI€OHUK JIJIs1 BY30B
/ A. A. Yekmapes. — 2-¢ u3z., nepepad. u gom. — M. : Beiciiee o6paszoBanme, 2009. —
471 c. : mi. — (OcHOBBI HayK). — bubmumorp.: c. 465-466. — ISBN 978-5-9692- 0332-7,;
514 Y-37

Yexmape, A. A. 3amauud U 3aJaHusl IO WHXKEHEpHOM rpaduke : yueOHOe
mocoOue JiJIsl CTY/ICHTOB TEXHUUYECKHX CIeHaibHOCTEN By30B / A.A. Uekmapes. — 3-
e u3m., crep. — M. : Akagemus, 2008. — 128 c. — (Bwicimiee npodeccuonanbHoe
obpazoBanue. MamuHocTpoenue). — bubnmorp.: ¢. 124. — ISBN 978-5-7695-4765-2,
607.6_Y-373.

Yexmapes, A. A. UnxenepHas rpaduka : yaeOHUK 117151 By30B / A. A. Uekmapes.
— W3n. 9-e, mepepab. u gomn. — M. : Beicmas mkoma, 2007. — 382 c. : wi —
(Ob6meTexHuYecKre AUCIUILINHBI). — bubnuorp. ¢. 370. — [Ipeam.ykas.: c. 371-377.—
ISBN 978-5-06-00543-2.
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IIpakTueckoe 3anstue /. [lpoenupoBanue NJI0CKOCTH.

[lenb: pa3BUTHE NPOCTPAHCTBEHHOTO MPEJCTABICHUS U BOOOPAKECHHUS.

3HaHUS M YMEHUS, TPUOOpETaeMbIe CTYIEHTOM B PE3yJIbTaTe OCBOCHUS TEMBI,
dbopmMHpyemMble KOMIIETSHIINH WIIA UX YaCTH:

N-1lonk-2 JEMOHCTPUPYET HABBIKM OINEPATUBHOIO BBIMOJHEHUS TpeOOBaHUI
pabouero MmpoekxTa.

N]I-20mnk-2 onipenenseT TpUHIIMIHATBHBIC PA3INIHsl B MOIX0/1aX K MPOSKTUPOBAHUIO
TEXHUYECKUX OOBEKTOB, CUCTEM U TEXHOJIOTMYECKUX MPOIIECCOB.

AKTyaJIbHOCTh TEMBI: MOJIy4YEHUE HABBIKOB MPOCLIMPOBAHUS JJISI TaJIbHEUIIIETO
MIPUMEHEHUS TIPU BHITIOTHEHUU YEPTEXKEHN AeTaneil 1 COOPOUHBIX HU3CIIUM.

Teopernueckast 4acThb

JIBe TIUIOCKOCTH mEpeceKarTcs Mo MpsaMod auHuM. lIpsamas nuHuS B
IIPOCTPAHCTBE OIPEAEIIEHA, €CIM W3BECTHBI OJHA TOYKAa JOTOM NpPSIMOM U €€
HaIIPABJICHUE WM XKE JBE TOUKHU 3TOU MPSIMOM.

Otcrona cieiyer, 4TO HaAUTH NPSIMYIO NIEPECEUEHUS IBYX MIIOCKOCTEN 03HAYAET
HaWTHU JBE TOYKH OOIIHE JJIA MEPECEKAOIIUXCS IUIOCKOCTEH WM K€ HAUTH OIHY
TaKyl0 TOUKY U HaIPABJIECHUE MPSIMOU.

B 4vacTHOM ciydae TOYKaMHU MCKOMOM MPSAMOW MOTYT CIYKUTh CIEIbl ITOU
IPSMOM.

Cnenpl mpsIMOM TIepecedYeHUs ABYX IUIOCKOCTEW HAXOIATCS HAa IMEPECECYECHUU
OJTHOMMEHHBIX CJIEJIOB ATUX IIJIOCKOCTEN.

Ecnu npsimast nepecedyeHus UMEET €IMHCTBEHHBIA TOPU30HTAIBHBIN CIIE]T, TO

3Ta mpsMas napajienbHa (PpOHTANIBHON MIIOCKOCTU MpoeKuuid (ppoHTamb); B
YaCTHOM CJIy4ae OHAa MOJKET OBbITh MEPHEHAMKYJSIpPHA TOPU30HTAIBHON TIIOCKOCTU
npoekuwii I11.

Ecnu npsimasi nmepeceueHusi MMeeT €UHCTBEHHbIN (POHTANBHBIN Cliell, TO 3Ta
npsiMasi mapajuielibHa TOPU3OHTAIBHOM TUIOCKOCTH MPOEKUMM (TOPU30HTAlb); B
YaCTHOM CJIy4a€ OHa MOXKET OBIThb MNEepHeHIUuKYIspHa (POHTAIBLHON TMIJIOCKOCTU
npoekiui 112.

Ecnu npsimasi mepeceueHusi UMeeT €IUHCTBEHHBINH MPO(UIBHBIN Clel, TO 3Ta
npsMas napayenasHa ocu OX.

Ecnu oqHOMMEHHBIE ClleIbl INIOCKOCTEN B IPEAEIAX YEPTEkKA HE MEPECEKAIOTCH,



HEO0OXOIUMO HAWTU OJHY WJIM JIB€ MPOU3BOJBHBIE TOUKH, MPUHAIJICKAIINE TPSIMON
MEPECEUCHHUS 3aJaHHBIX TUIOCKOCTEN.

s onpeneneHuss MPOM3BOJIBHOW  TOYKM, NPUHAMJICKAICH  MPSIMOU
nepecedyeHuss JByX  Iulockocte  (pucyHok  4.1), ymoOHO  MOJIb30BaThCA
BCIIOMOT'aTEJIbHOM TUVIOCKOCTBIO (Yalle MIOCKOCTHIO YPOBHS).

Ha pucynke 4.1, a nmokazaHbl JB€ IJIOCKOCTH OOILIEro MOJOKEHUSI, 3aJJaHHbIC
TPEYTOJIBHUKOM M JIByMS apaJUIeNbHBIMU NPSAMBIMH. [ onpeesieHust IByX 00Iux
TOYEK JIMHUM T[I€peCce€YeHus] IUIOCKOCTEd MPOBOJMM JBE BCIIOMOTIaTEJbHBIE
(ropusonTanbHble) miaockoctd ypoBHA R u T. Bcmomorarenbnas miockocts R
MepeceKaeT 3aJlaHHble MIIOCKOCTU MO ABYM ropu3oHTaimsiM h u hl, kotopsie B cBoeM
NEPECEUCHUH OMPENENIAI0T TOUKy 1, oOuryro st miuockocted P u Q, Tak kak oHuU
OJTHOBPEMEHHO IIPUHAJUIEKAT BCIIOMOraTelbHOM cekyliel miockoctd R. Bropas
IJIOCKOCTh — MOCpeAHUK T Takke mepecekaeT KakKayro U3 3aJaHHBIX TUIOCKOCTEN 10
ropusoHTansaM h2 u h3, xoTtopble mapamienbHbl NEPBBIM JIBYM TOPU3OHTANISIM. B
MEPECECYCHUN TOPU30HTAJEH MOJIYyYUM BTOPYHO OONIYIH0 TOUYKYy 2 3aJlaHHBIX
mwiockocteit. Coenunsisi Ha smtope (pucyHOK 4.1,0) OHOMMEHHBIE MPOEKIIUU ITHX

TOYEK, MOJIYYUM IPOCKIUU JIMHUU NIEPECEUCHUS IUIOCKOCTEN.

|
1

Pucynok 4.1 — Ilepecedenune qByX MIOCKOCTEN 0OIIETO MOJIOKEHUS

[Ipumep. Haiitn npsimyro niepeceuenus miockocteit P u Q.



Pemenne. Ilnockocts P u Q mepecekarorcss mo mpsMOM OOIIETO IOJIOXKEHHUS,
npoxonsumed uepe3 Touky-cien (MI1;M2) mnepecedeHHs] TOPU3OHTANbHBIX —CJEHOB
miockoctedd. Touka-cimen (N1;N2) mnepecedyeHuss (pOHTAIBHBIX CJIEIOB TUIOCKOCTEH
HEJOCTYMHA, T.K. 3TU CIEAbl IUIOCKOCTEN MO 3aJaHHI0, B IpPEAeNiax uepTexa He
nepecekarotcs. Bmecto Touku (N1;N2) HeoOX0IMMO HalWTH APYTYIO MPOU3BOJIIBHYIO TOUKY
npsiMOM  mepeceueHus, OOINyI0 [JIs 3aJlaHHbIX IUIOCKOcTed. Jljis 3TOro BBOJIUM
BCIIOMOTATENIBHYIO IIOCKOCTh R, Hanpumep mapaimnensHyto 11 Kotopas, Kak HW3BECTHO,
IIEPECEKaeT KAXKAYI0 M3 JAHHBIX IUIOCKOCTEM MmO ropu3oHTanu. Ha ux mnepeceyenun
nojryyaeM BcrioMorarenbHyro Touky (K1;K2), oburyro m1s nanubix miuockocreit. Hains sty
BTOpYIO TOUKY (K1;K2) mpsimoii, mpoBoIuM €€ NpOEKIHIO: TOPU3OHTAIBHYIO — YepEe3 TOUKU

M1 u K1 u pponTansayto uepes Touku M2 u K2.
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Pucynok 4.1 — Iloctpoenue npsimoit nepecedeHust miaockocrend P u Q

Bormpock! u 3a1anus.

Kak mocTpouts Ha dIIOpe MPOEKIMU JIMHUU TMEePECEUCHUs TIIOCKOCTEH, 3aJaHHbIX
cienamu?

Kak mocTpouTh Ha smiOpe NPOCKIUU JUHUU TEPECEUCHUS TIIOCKOCTEH, CIeabl
KOTOPBIX B MpeJieiax MoJisl YepTeka He MePeceKaroTcs?

Kak mocTpouTh HOpOEKIWH JUHUM TEPECEUEHHUs IUIOCKOCTEM, y KOTOpPBIX JiBa
OJTHOMMEHHBIX CJIe[Ia IEPECEKA0TCs, a IBA APYTUX NapajuieIbHbI?

Kak nmoctpouTh NpOEKIIUU JTUHUU [IEPECEUCHHUS] TUIOCKOCTEHN, HE 3a/IaHHBIX cleaamu’?

3anaua 4.1. Iloctpouts nuHMIO epeceueHus TpeyrojibHuka ABC c

MJIOCKOCTHIO 0011ero mojioxkeHus P. Onpenenuts BUAMMOCTD TJIOCKOCTEN (JaHHBIE



u3 [Ipunoxenus A, Tabnuna 6)

Chnucok aumepamypwl, peKOMeHOYeMblll K UCNOIb308ANHUIO NO OAHHOU meMe:

bopucenko, U. I'. HaueprarenpHas reomerpus. HaueprarenbHas reoMeTpus u
uHKeHepHas rpaduka [DnekTpoHHbId pecypce] : yuebnuk / U. I'. bopucenko, K. C.
Pymemox, A. K. Tonctuxun. — 8-¢ n3n. — DIEKTPOH.TEKCTOBBIC JaHHBIC. — KpacHOspck
: Cubupckuii penepanbublii yausepcuret, 2018. — 332 ¢. — 978-5- 7638-3757-5. —
Pexxum noctyna: http://www.iprbookshop.ru/84258.htmi

Cynpys, JI. Y. HauepraTenbHas reoMeTpus [ DIeKTpOHHBIN pecypc] : yueOHuk / JI.
N. Cynpyn, E. I'. CynpyH. — D1eKTpoH.TeKCTOBBIC TaHHbIe. — KpacHospck : Cubupckuii
denepanbHbIil yaUBepcuTeT, 2018, — 244 ¢. — 978-5- 7638-3802-2. — Pexkum mocryma:
http://www.iprbookshop.ru/84259.html


http://www.iprbookshop.ru/84258.html
http://www.iprbookshop.ru/84259.html

IIpakTHuyeckoe 3ansTue 8. B3aumHoe pacmosio:keHne IUIOCKOCTEH, MPAMOM M
mwiockoctu. Ilepeceyenue nmiiockocreil, NpAMOM M MJIOCKOCTH.

lens paboThl: Ha TpUMEpax pEIICHHS 3a]ad M3YYUTh PA3IMUYHBIE MOJIOKEHUS
IUIOCKOCTEW B MPOCTPAHCTBE, CIOCOOBI MX 3aJaHUs, HAYUYUTHCS OMPEICIATh MIOCKOCTH
OOIIEro ¥ YaCTHOIO MOJIOKEHUS U UX CIIEJIBI.

3nanusa u ymenus, npuobpemaemvle 8 pe3yibmame 0C80€HUs membl, hopmupyemole
KOMNemeHyuu U ux 4acmu:

N-1lomk-2 JEMOHCTPUPYET HABBIKM OINEPATUBHOIO BBIMOJHEHUS TpeOOBaHUI
pabouero mpoeKxTa.

NI-20mnk-2 onipeenseT NpUHIIMIHATBHBIC PA3INIHsl B MOIX0/aX K MPOSKTUPOBAHUIO
TEXHUYECKUX 00OBEKTOB, CUCTEM M TEXHOJIOTMYECKUX MPOIIECCOB.

Axmyanvnocms membl: TOTYYEHHE HABBIKOB IPOCIMPOBAHUS Uil JTalIbHEUIIETO
IIPUMEHEHUS ITPU BBIITOJIHEHNUH YEPTEKEN AETANIEH

Teopemuueckas yacmo

[InockocTh Ha uepTeke MOXKET ObITh 3aJaHa pa3IUYHBIMH CHOCOOAMHU:  Tpems
TOYKAMH, HE JIEKAIIMMHU HA OJHOW MPSIMOM; NMPSAMOM M TOYKOM, HE JIE)KAILIEH Ha 3TOU
OPsIMOM; JBYMS MapajuIeTbHBIMU MIPSIMBIMH; JBYMS IIEPECEKAIOIIMMUCS MPSMBIMU; JTH000M

MJIOCKOM reomMeTpudeckon purypoii; ciegamu (pucyHok 18).

o

&y
Pucynok 20 — Crioco6bl 3a1aHust III0CKOCTEN
[110CKOCTh, MPOM3BOJBHO HAKIOHEHHYI0 K IUIOCKOCTSAM MPOEKUWKA, Ha3bIBAKOT
IUIOCKOCTBIO 00u4e20 nonoxicenus (Bce MiIocKocTu Ha pucyHke 20).
[InockocTH, NEPNEHAUKYISIPHBIE WIM MapajluIeIbHbIE IUIOCKOCTAM IPOEKLUH,

Ha3bIBAIOTCS IINIOCKOCTAMU YACHIHO20 NOJIOHCEHUA.



HJ'IOCKOCTI/I, NCPpHICHAUKYIIAPHBIC K IINTIOCKOCTAM HpOCKHHﬁ, Ha3bIBArOTCsA

MPOCLUPYIOUIUMU (PUCYHOK 21).
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Pucynok 21 — IlnmockocTH, nepneHAUKYIIpHbIE K MIOCKOCTAM IPOCKIIUHI: a—
TOPU30HTAIBHO-TIpOCHHpYIOMasi, 6 — GpOHTATLHO-TIPOCIIUPYIOIIIA, B —

poUILHO-TIPOCIUPYIOIIAs

HJIOCKOCTI/I, mapauIiCJIIbHBIC IINIOCKOCTAM HpOCKI_II/If;I, Ha3bIBAIOTCsA IINIOCKOCTAMU

YPOBHS (PUCYHOK 22).
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Pucynok 22 — IInockocTd, mnapajuleapHbIE IUIOCKOCTSAM MPOCKUUNA: a —

TOpU30OHTalbHAsA, 0 — (pOHTANIbHAS, B — IPO(HIIbHAS

Touka NpUHAAJICKUT IIJIOCKOCTH, €CJIM OHA PACTIOJIOkKEHA Ha KAKOW-TMO0 JIMHUU 3TOU
wiockoctd (pucyHok 23 a). [lpsiMas npuHAANEKHUT IIJIOCKOCTH, €CIM OHAa HMEET C

MJIOCKOCTHIO IBE OOITHE TOYKH (PUCYHOK 23 0).
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Pucynok 23 — IIpuHanekHOCTh MJIOCKOCTH: a — TOYKH, O — MpAMOK

Hekoropsle mpsiMble B IJIOCKOCTH MOTYT 3aHUMaTh OCOOOE TMOJIOKEHUE — IO
2/1a6Hble TUHUU NIOCKOCIU:

- 2opuzonmans h napamiensHa wiockoctu [1; (pucynoxk 24a);

- pponmans fnapannenbHa mwiockoctu I, (pucynok 246);

- JuHUA  HaubonbWe20 - cKama  NAOCKOCMU — 3TO  TEPIEHIUKYISp K

TOPU30HTAJILHOMY CJIEAY TUIOCKOCTH (PUCYHOK 24 B).
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Pucynok 24 — ['1aBHbIC TMHUA TUTIOCKOCTH :a — TOPU30HTaNb, O — PpOHTAIIb, B — JIMHUS

HauOOJIBIIETO CKAaTa INIOCKOCTH

Bonpocs! u 3a1aHus:
Yro HaA3BIBAETCS CIICAOM IJIIOCKOCTH?
Yrto Ha3BIBACTCS TOPU3OHTAIIBIO TNIOCKOCTH?
Uto Ha3bIBaeTCAQPOHTAIBIO TNIOCKOCTH?
Yto Takoe JIMHUSI HanOOIBIIEr0 CKaTa IIIOCKOCTH?
YcnoBue NpuHAAIC)KHOCTH TOYKU ITIOCKOCTH.

Y cioBue NpUHAAIEKHOCTH MPSIMOM TIOCKOCTH.

N o a bk~ e

YTo Takoe MI0CKOCTh O6H_ICFO TIOJIOKEHUS ?



8. Kak Ha3pIBaIoTCs MIIOCKOCTH, MEPIEHANKYIISPHBIE TUIOCKOCTSIM MTPOCSKITHI?
9. Kak Ha3pIBarOTCS TJIOCKOCTH, TTAPAJUIEITBHBIC TNIOCKOCTSIM TIPOSKITHIA?
10.Haiitu cinenpl 3aaHHbBIX TUIOCKOCTEMH.
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Cnucok aumepamypbl, peKOMeHOYeMblll K UCNOIb308AHUI0 NO OAHHOU meMe:

1. Yekmapes, A. A. HaueprarenbHas reoMeTpusi U YepUueHUe : yueOHUK ISl BY30B /
A. A. Uekmapes. — 2-¢ u3., mepepad. u gom. — M. : Beiciiee oopazosanue, 2009. — 471 c. :
wi. — (OcHOBBI HayK). — bubnuorp.: c. 465-466. — ISBN 978-5-9692-0332-7; 514 4-37

2. I'ymun, JI. 4. HaueprarenpHas reomeTpus, WHXKEHEpPHas U KOMIIbIOTEpPHAs
rpaduka DIEKTPOHHBIN pecypc : YueOHo-meToaudeckoe nocodue / JI. S. I'ymun, E. A.
Banmmna. — Open0ypr : Openbyprckuii rocynapcrBennsiii yuusepeuret, 9bC ACB, 2007.
— 291 c. — Kuura naxoautcs B npemuym-Bepcuu ObC IPR BOOKS. — ISBN 2227-8397

3. Kontokona, O. JI. Wuxenepnas rpaduka. Haueprarensnas reomerpus. Touka.
[Ipsamas. [lmockocth DnekTpoHHBIH pecypc: Yuebnoe mocobue / O. JI. KonrokoBa. —
WNuxenepnas rpaduka. Haueprarensnasa reometpus. Touka. [Ipsmas. [1nockocts,2021-04-
20. — HoBocubupck : Cubupckuii rocyapCTBEHHBIM YHUBEPCUTET TEICKOMMYHHUKAIUN U
unpopmatuku, 2014. — 53 c. — Kuura Haxoaurcs B npemuym-Bepcuu ObC IPR BOOKS. —
ISBN 2227-8397

4. bonbmakos, B. II. MmxenepHas u KoMIbploTepHas rpaduka : MPaKTHKyM /
Brnagumup bonemakos. — CII6. : BXB-IlerepOypr, 2004. — 592 c. — bubmuorp. c. 575. —
ISBN 5-94157-479-7.; 6112.1/004 b 79

5. bonbmakos, B. I1. UnxenepHas u koMmibioTepHas rpaduka : yued. mocodue s

By30B / B.II. bonbmakos, B.T. To3uk, A.B. YUaruna. — Cankt-IlerepOypr : BXB-IletepOypr,



2014. — 276 c.: un. 24. — I'pud: Pex. YMO. — bubmuorp.: ¢. 269. — [Ipeam. ykas.: c. 273-
276. — ISBN 978-5-9775-0422-5; 30.11/004_b 79



IIpakTuyeckoe 3ausaTue Ne 9. [lepeceuenue npsaMoii u miaockocTu. OnpenesieHue
BHAMMOCTH NPSAMOM.

[lepeceuenue npssmMoit u wiockocTu. OnpeeseHne BUIMMOCTH IPSIMOM

[enb: pazBUTHE MPOCTPAHCTBEHHOTO MPEACTABICHUS U BOOOPAKEHHUS.

3HaHUA W yMEHUS, MPUOOpPETaeMbIe€ CTYJEHTOM B PE3yJbTaT€ OCBOEHUS TEMBbI,
dbopmMHpyemMble KOMIETSHIIUN WIIH UX YaCTH:

N-1lonk-2 JEMOHCTPUPYET HABBIKM OINEPATUBHOIO BBIMOJHEHUS TpeOOBaHUI
pabouero MmpoeKTa.

NI-20mx-2 onipenenser NpUHIIMIHATbHBIC Pa3INdMsl B MOIX01aX K MPOESKTUPOBAHUIO
TEXHUYECKUX O0OBEKTOB, CUCTEM U TEXHOJIOTUYECKUX MPOIIECCOB.

AKTyaJIbHOCTh TEMBI: TOJYYEHUE HABBIKOB IPOCUUPOBAHMS [JIs1 JAIbHEHIIErO
IPUMEHEHUS TIPU BBIMOJIHEHUH YepTExKel JieTaneit 1 COOPOYHBIX U3JIETUH.

Teopemuueckas uacmo

Jist Toro 4ToOBl HAMTH TOYKY MEPECEUYCHHS NPSIMOM C IUIOCKOCTBIO CIENyeT
BBITIOJTHUTD CIIEYIOLINE MOCTPOeHUs (PUCYHOK 5.1).

- 3aJ]JaHHYI0 NpsiMyr0 AB 3akirouaroT BO BCIIOMOTATEIbHYIO IIOCKOCTh YacCTHOTO
noJioxkeHust Q (Jrydie B mpoeUpyOIIyo);

- HaxoATnpsAMyroMNepeceueHUATIIOCKOCTe3agaHHoM Pu BcrmomorarensHoOM Q;
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Pucynok 5.1 — Ilepeceuenue npsamoit AB\ C IUIOCKOCTBIO P

- onpenelsitor Touky K nepeceuenus 3aganHoil npsimoi AB ¢ mosiydeHHO# JIMHUEH
nepeceuennss MN.

[Tocne HaxOXKIEHHS TOUKHU NIEPECECUEHUS NMPSAMOM C INIOCKOCThIO, METOJIOM

KOHKYPHUPYIOIIHNX TOYEK OMPEAENSAIOT BUAUMOCTD MTPSMOM.

[Tpumep. Ha pucynke 5.2 nmoka3aHo NOCTPOEHUE TOUKH nepeceyeHus npsamon AB c



IIIIOCKOCTBIO O6H_ICFO MOJI0KEHHUS P.

Pucynok 5.2 — [TocTpoeHus TOUKH MepecedeHus

Pemenne. Yepes npsimyro AB npoBoauM BCHOMOTaTENbHYIO IIOCKOCTh YaCTHOTO
nosioxkeHust Q (hpoHTAIBHO-TIpOoCIUPYIONTYI0). CTPOUM JIMHUIO TIEPECEUECHHUSI TUTOCKOCTEN
P u Q (iuaust MN). Haxoaum touky K nepeceuenust nunuu MN u ipsimoii AB. 310 u Oyner
UCKoMasi Touka rnepeceueHus npsimod AB ¢ miockocTsio P. [1o KOHKypHpYyIOIIUM TOYKaM
1,2 u 3,N onpeaensieM BUIAUMOCTD MIPSAMOI.

Bonpocwt u 3a0anus.

Kak onpenensiercs BUAMMOCTb IPSIMOM?

Kakyto BcnomoraTeabHyI0 MI0CKOCTh HEOOXOAMMO UCIIOIb30BATh MPU ONPEIAEICHUH
TOYKHU MEPECEUCHHUS IPSIMOM U TIIIOCKOCTHU?

3anaya 5.1. ITo 3agaHHBIM KOOpJIMHATAM HAaWTHU TOUKY MEPECEUCHUS TPAMOM

AB ¢ miockocTtbio obmiero nonoxenus P. Onpenenuts BUAUMOCTh NpsAMOU. J[aHHbIe
JUTsI TOCTpOeHMsI B34Th B [Ipunoskennu A, Tabnuia 6.

Chnucok aumepamypbvl, peKOMeHOYeMblli K UCNOIb308AHUI0 NO OAHHOU meMe:

bopucenko, U. I'. Haueprarenpnas reomerpus. HaueprarenbHass reoMmeTpust u
uHXeHepHas rpaduka [Dnekrponnsiii pecype| : yueOnuk / W. I'. bopucenko, K. C.
Pymemntok, A. K. Tonctuxun. — 8-e uza. — DJIEKTPOH.TEKCTOBBIE JlaHHbIE. — KpacHospck
: Cubupckuit ¢enepanvubiii yausepcurer, 2018, — 332 ¢. — 978-5- 7638-3757-5. —
Pexxum noctyna: http://www.iprbookshop.ru/84258.htmi


http://www.iprbookshop.ru/84258.html

Cymipys, JI. 1. HauepTtaTensHasi reomeTpusi [ 1eKTpoHHbIN pecypc] :yueonuk / JI. U.
Cynpyn, E. I'. CynpyH. — DneKTpoH.TeKCTOBbIE AaHHBIe. — KpacHospck : Cubupckmii
dbenepanpubiil yauBepcuTeT, 2018. — 244 ¢. — 978-5- 7638-3802-2. — Pexum noctyma:
http://www.iprbookshop.ru/84259.html

http://www.propro.ru/graphbook/ - snexTponHbIe y4ueOHBIE MOCOOMS MO Kypcam
«HauepratenbHasi reomerpusi», «KOHCTpYKTOpCKHME TOKYMEHTHI M TpaBWiIa HX

BBIITOJIHCHUA) , «FCOMGTpI/I‘-IeCKI/IC OCHOBBI ITOCTPOCHUS YCPTCIKA».


http://www.iprbookshop.ru/84259.html
http://www.propro.ru/graphbook/

IIpakTuueckoe 3ansitue Ne 10. IlocTtpoenue npsimoii, napajjieJibHOM 3aJAHHOM
miockoctu. IlocTpoenne napasieIbHbIX MJIOCKOCTEM.

[enb: pazBUTHE MPOCTPAHCTBEHHOTO MPEACTABICHUS U BOOOPAKEHHUS.

3HaHUS U yMEHUSs, MpPUOOpeTaeMble CTYACHTOM B pE3yJbTaT€ OCBOCHHS TEMBI,
dbopMupyeMbIe KOMIIETCHITUH WJIA UX YaCTH:

N-lonk2 IEMOHCTPUPYET HABBIKM OINEPATUBHOIO BBINOJHEHUS TPEOOBAHMIMA
pabouero MmpoeKTa.

N]I-20mk-2 onipeenseT TpUHIIMIHATBHBIC PA3INIHsl B IOIX01aX K MPOSKTUPOBAHUIO
TEXHUYECKUX 0OBEKTOB, CUCTEM M TEXHOJIOTMUYECKUX MPOIIECCOB.

AKTyaJIbHOCTh TEMBbI: TOJYy4Y€HUE HABBHIKOB MPOCHUPOBAHUS [JIsl JaIbHEHIIEro
IPUMEHEHUS TIPU BBIMOJIHEHUH YePTEXKeH ieTaneit 1 COOPOYHBIX U3JIETUH.

TeopeTuueckas 4acThb

[IpsiMast 1 TJIOCKOCTh MapajuieNbHbI, €CJIM B TNIOCKOCTH MOXKHO MPOBECTH MPAMYIO,

napajuIesIbHYIO 3aJJaHHOU MPSIMOM (pUCYHOK 6.1).

D

PucyHnok 6.1 — [TapamnensHOCTh NpsAMON U II0CKOCTH [lapaineabHOCTh MII0CKOCTEN
MOYKHO IIPOBEPUTH U IIPU NOMOILMIIPONU3BOIBHBIX NMPSMBIX.
IIpumep. Iloctpouts rOpu3OHTANBHYX Ipoekuuio npsmoun DK, koropas

napajuiesibHa riockocT TpeyroyibHuka ABC (pucyHok 6.2).
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Pucynok 6.2 - IloctpoeHue napanieabHOl NpsiMon

Pemenue. Mcnionb3ys n3BECTHOE HapaBlieHUE PPOHTATBHON Npoekuuu npsimoit DK,
CTPOSIT B INIOCKOCTH TPEYrojibHUKA NpsAMyro 1222, mapamwienbHyro 3agaHHoil D2K2. I1o
JUHUSAM CBSA3U JIOCTPAaMBAalOT TOPU3OHTAIBHYIO npoekuuro 1121 w mapamnenbHO ei
MPOBOAAT UCKOMYIO nTpoeknnio D1K1.

Bormpocs! u 3aganusl.

Kak npoBepuTh Ha 31I0pe, NapajyiesibHbI JIH 3aJaHHbIE TIJIOCKOCTH?

Kak npoBepuTh Ha 3110pe, NapajyiesIbHbl JIH MPSAMasi U INIOCKOCTh?

Kak npoBecTr yepe3 TOUKY IJI0CKOCTb, MAPAUIEIbHYIO 3aIaHHON IIII0OCKOCTH?

3agaua 6.1 Ilo 3amaHHBIM KOOpJAWHATAM, NMOCTPOUTH TOPU3OHTAIBHYIO IPOECKLIHIO
npsmoii DK, mapamnenbHoil miockoctu TpeyroiabHuka ABC. J[anHble AJisI TOCTPOECHUS
B3iTh B B [Ipunoxenun A, Tabnuna 6.

3agaua 6.2. Jlanel npssmeie AB u CD. IIpoBectu yepe3 npsmyro AB miaockocts,
napayenbHyto npsamorCD. JlanHbie i1 mocTpoeHus B3aTbB [Ipunoxkennn A, tTabnuia 6.

3agaya 6.3. Uepe3 TOuKy A MPOBECTH IUIOCKOCTh R, mapamienbHyo MIOCKOCTH
tpeyronbHuka DBC, u 3agate ee ciemamu. JlaHHble MJisi TOCTPOEHHSI B35ITh B B
[Tpunoxenun A, Tabnuna 6.

Cnucok nuTepatyphbl, pEKOMEHAYEMbIH K UCIOIb30BAHUIO 110 JaHHOUN TeMe:

bopucenko, U. I'. Haueprarenpnas reomerpus. HaueprarenbHass reoMmeTpust u
UHKeHepHast Trpaduka [DnekTpoHHbId pecypc] : yueonuk / U. I'. bopucenko, K. C.
Pymemntok, A. K. Tonctuxun. — 8-e uzz. — DIEKTPOH.TEKCTOBbIE JaHHbIe. — KpacHosipck
: Cubupckuit genepanbubiii yausepcuret, 2018. — 332 ¢. — 978-5- 7638-3757-5. —
Pexxum noctyna: http://www.iprbookshop.ru/84258.htmi

Cynpys, JI. Y. HauepTtaTtenbHas reoMmeTpus [ DNeKTpOHHBIHN pecypce] : yueonux / JI.
. Cynpyn, E. I'. CynpyH. — DnekTpoH.TeKcToBbIe AaHHble. — KpacHosipck : Cubupckuit

dbenepanbHbiil yauBepcutet, 2018. — 244 ¢. — 978-5- 7638-3802-2. — Pexum nmoctymna:


http://www.iprbookshop.ru/84258.html

http://www.iprbookshop.ru/84259.html
http://www.propro.ru/graphbook/ - snextponHbIe y4ueOHBIE MOCOOMS MO Kypcam
«HaueprarenpHas reomeTpusi», «KOHCTpYKTOpCKME HOKYMEHTHI W IpaBUiIa HX

BBIITOJIHCHU «FGOMeTpI/I‘IGCKI/Ie OCHOBBI ITOCTPOCHHA YCPTCIKA».


http://www.iprbookshop.ru/84259.html
http://www.propro.ru/graphbook/

IIpakTuuyeckoe 3ansitue Ne 11. OmnpenesieHue paccTOSAHUA OT TOYKH /10
II0CKOCTH. [lepneHAUKYISIPHOCTD IVIOCKOCTEH.

[enb: pazBUTHE MPOCTPAHCTBEHHOTO MPEACTABICHUS U BOOOPAKEHHUS.

3HaHUS U yMEHUSs, MpPUOOpeTaeMble CTYACHTOM B pE3yJbTaT€ OCBOCHHS TEMBI,
dbopMupyeMbIe KOMIIETCHITUH WJIA UX YaCTH:

N-lonk2 IEMOHCTPUPYET HABBIKM OINEPATUBHOIO BBINOJHEHUS TPEOOBAHMIMA
pabouero MmpoeKTa.

N]I-20mk-2 onipeenseT TpUHIIMIHATBHBIC PA3INIHsl B IOIX01aX K MPOSKTUPOBAHUIO
TEXHUYECKUX 0OBEKTOB, CUCTEM M TEXHOJIOTMUYECKUX MPOIIECCOB.

AKTyaJIbHOCTh TEMBI: TOJYy4YCHHUE HABHIKOB MPOCHUPOBAHUS [JIsl JaJIbHEHIIEro
IPUMEHEHUS TIPU BBIMOJIHEHUH YePTEXKeH ieTaneit 1 COOPOYHBIX U3JIETUH.

TeopeTuueckas 4acThb

[IpsimMasi mepHneHIUKyIspHA IIJIOCKOCTH, €CIM OHa MEPIEeHAMKYJISIpHA JABYM

MePECEKAIOIMUMCS PSMbBIM, TTPUHAIJICKAIIUM 3TOHN TUIOCKOCTH (pUCYHOK 7.1).

Pucynok 7.1 — IleprieHauKyssip K IIOCKOCTH

B kadecTBe Takux MpsSMBIX BCETIa BRHIOMPAIOT GpoHTaNbf TOpHU30HTaNb h mockocTH
unu ee cineapl P2 u P1. Ecnu npsamas nepneHauKyisipHa MIOCKOCTH, 3aJJaHHOM ClIe1aMu, TO
MPOEKILMH STOM MPSIMOM MEPIEHIUKYIISIPHBI COOTBETCTBYIOIINUM CJIEIAM IJIOCKOCTH, BMECTE
C TEM TOPU30OHTAJIbHASA MPOEKIHUA MNPAMON MNEPHNEHIMKYISIPHA TaKXKE€ TOPU3OHTAIBHOMN
MPOCKIIUU TOPU3OHTAIH, a (pOHTANbHAS TPOEKIMS MPSIMONU TEPHEHIANKYISIPHA
dbponTansHOI poekimu GpouTtanu. Ha pucynke 7.1 mpoekiuu neprneHauKyaspa u3 TOUeK
D1 u DI npoBeneHsl noj NpsiMbIMU YIJIaMHU K ClI€/IaM IIJIOCKOCTH P.

DTOl 0COOCHHOCTHIO MPOCKIIUNA TJIABHBIX JUHUN MJIOCKOCTH, MEPHIEHIUKYISPHBIX K
MPSIMOM, CJIEAYET MOJIb30BATHCS B CIEAYIOIINX CIyYasiX: BISICHEHUE NEPICHAUKYIIPHOCTH
npsSMOM K IIJIOCKOCTH, 3aJlaHHOM HE cliefjaMu, Oe3 ONpeaeNICHUs CJIENI0B IUIOCKOCTH;

IMOCTPOCHUC INCPIICHAUKYJIAPA, IMPOBECACHHOIO M3 TOYKH Ha IIIOCKOCTH, 3a/ldaHHYIO HC



cllelaMu.

JIB€ MIOCKOCTH B3aUMHO MEPNEHANKYIISIPHBI, €CIIM OJHA U3 HUX COAEPKUT IPIMYIO,
HEPIEHINKYIISPHYIO K IPYTON MIIOCKOCTH.

[Tpumep. OnpenenuTs paccTosiHUE OT TOYKU D 10 11ockocTu ob1iero nonoxeHus P
(pucynox 7.2)

Pemenue. U3 Touku D Ha 3agaHHYI0 IIIOCKOCTH P OITycKaroT neprneHauKysp.

B »TOoM ciywyae ropusoHTaNbHasg mpoekius neprneHaukyisipa DIK1 gomxHa ObITh
NEPICHIUKYIIpHA TOPU30HTATBHOMY cieay miockoctd Pl wmu mo0oit ropusonTanu, a
¢ponTanbHag npoekuus D2K2 nepnenaukyispHa (poHTanbHOMY cieny P2 wnm mo6oit
¢ponrtanu. Haxoasat Touky K nepeceuenus noCTpOEHHOr0 NEPIEHIUKYISApa € IIIOCKOCThIO
P. 3arem ompenensroT HaTypalbHYH BEIWYMHY IOJIydeHHOro orpeska DK meromom

IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

Q

Pucynox 7.2 — PaCCTéﬂHHe OT TOYKH JI0 IFIOCKOCTH

Bomnpocs! u 3a1anusl.

BynyTt nu nBe MIOCKOCTH B3aMMHO NMEPHEHIUKYIJISIPHBI, €CJIM OJHOUMEHHBIC CIIEIbI
UX NEPIEHIUKYJIISIPHbI?

Kak onpeaenuTs Ha 3M0pe NEPIEHIUKYISIPHOCTh IPSIMOM U TIIIOCKOCTHU?

KakuMu nepecexaromumucs npsMbIMU 3aJ1a€TCsl TIOCKOCTh, MEPHEHAUKYISIpHAs K
psIMO OOIIETO MOJOKEHUS?

3agauva 7.1. OnpenenuTh pacCTOSHUE OT TOUKH A 10 TIJIOCKOCTH OOIIETOIOI0KEHUS
P, 3anannoit cnemamu. Jlanuele a1 moctpoeHus B3aTh B [Ipunokenun A, tabiuia 6.

3amaua 7.2. Iloctpouth cnenbl mmockoct T, mpoxonsmed uyepe3 Touky C



nepneHauKyJisipHo npsimoil AB. JlanHble 171 mOCTpoeHus B34Th B B IlpunoxeHun A,
Tabnuna 6.

3agaua 7.3. OnpeaenuThs HEIOCTAIONMIYIO MNPOEKIHMI0 Touku K, oTcrodimieil ot
nockoctu TpeyroibHrka ABC Ha pacctossHun 30 MM J[aHHBIE AJ1s1 TOCTPOEHUS B3STh B B
[Tpunoxxenuu A, Tabnuua 6.

3agaua 7.4. B muockocty P mocTpouTs npsimMyro, paBHOYJAJEHHYIO OT ToUek A u B
JlanHble 151 mocTpoeHus B3Th B [Ipriioxxenun A, Tabnuna 6.

Chnucok aumepamypwl, peKOMeHOYeMblll K UCNOIb308ANHUIO NO OAHHOU meMe:

bopucenko, M. I'. HaueprarenpHas reomerpus. HaueprarenbHass reoMmeTpus u
MHXeHepHas rpaduka [DnekTpoHHbIM pecypc| : yueOnuk / WM. I'. bopucenko, K. C.
Pymemox, A. K. Tonctuxun. — 8-e u3n. — DIEKTPOH.TEKCTOBbBIE JaHHbIe. — KpacHospck
: Cubupckuii ¢penepanbubiii yausepcuret, 2018. — 332 ¢. — 978-5- 7638-3757-5. —
Pexxum noctyna: http://www.iprbookshop.ru/84258.htmi

CynpyH, JI. YI. HaueprarenbHas reoMmeTpusi [ DneKTpoHHbIN pecypce] : yueOHuk / JI.
U. Cynpyn, E. I'. CynpyH. — DJeKTpOH.TEKCTOBBIE NaHHbIe. — KpacHospck : Cubupckuii
denepanbubiil yauBepcuteT, 2018. — 244 ¢. — 978-5- 7638-3802-2. — Pexkum jgocryna:
http://www.iprbookshop.ru/84259.html

http://www.propro.ru/graphbook/ - snexTponHbIe yueOHBIE MOCOOMS MO Kypcam
«HauepratenbHass reometpusi», «KOHCTPYKTOpCKHE MJOKYMEHTHI W MOpaBujia HUX

BBITTOJIHCHUAY, ((FCOMCTpI/IIIeCKI/IC OCHOBBI ITOCTPOCHHUSA YCPTCIKA».


http://www.iprbookshop.ru/84258.html
http://www.iprbookshop.ru/84259.html
http://www.propro.ru/graphbook/

IIpakTuueckoe 3ansaTre Ne 12. Criocod nepeMeHbI IJI0CKOCTEN MPOEKIIUIA.

[{ens: pa3BUTHE MPOCTPAHCTBEHHOTO MPEACTABICHUS M BOOOPAKCHHUS.

3HaHUS U yMEHUSs, MpPUOOpeTaeMble CTYACHTOM B pE3yJIbTaT€ OCBOCHHS TEMBI,
dbopmMHpyemMble KOMIIETSHIINH WIIA UX YaCTH:

N-1lonk-2 JEMOHCTPUPYET HABBIKM OINEPATUBHOIO BBIMOJHEHUS TpeOOBaHUI
pabouero MmpoekxTa.

N]I-20mnk-2 onipeenseT MpUHITUIHATBHBIC PA3IUYHsl B TIOIX0/1aX K IPOSKTHPOBAHUIO
TEXHUYECKUX OOBEKTOB, CUCTEM U TEXHOJIOTUYECKUX MPOIIECCOB.

AKTYaJnbHOCTh TEMBI: TPH pa3pabOTKe 4YepTexell O00BEKTOB HEOOXOIHWMO JaBaTh
HanOoJiee BBITOJIHOE M300pakeHHe OOBEKTa B LEJIOM WIHM €r0 UCCIEAYEMBIX AJIEMEHTOB.
3TOro MOXKHO JIOCTUYb, €CITU TPSIMbIE JTMHUH, ITOCKKE (UTYpBI (OCHOBAHUS, TpaHu, pedpa,
OCH) TEOMETPUYECKUX TEJl HaXOIATCS B YaCTHOM TOJIO)KEHHH, YErO MOKHO JIOCTUTHYTH
MyTEM MOCTPOECHUSI HOBBIX JOMOJHUTEIBHBIX MIPOCKIIUMA, UCXOAS U3 JIBYX 3aIaHHBIX.

TeopeTuueckas 4acThb

CymHocTh 3TOro crocoba mpeoOpa3oBaHUsl 3MIOpa COCTOUT B cieayromieM: 1)
MOJIOKEHHE O0BEKTa B IPOCTPAHCTBE HE MEHSIETCS, @ U3MEHSETCS TIOJI0KEHHUE TIOCKOCTEHN
MIPOEKITNiA; 2) COXpaHIeTCs B3auMHas IEPICHIUKYISIPHOCTH IIIOCKOCTEH MPOEKIniA; 3) mpu
3aMeHe (POHTAIBHON MIOCKOCTH Tpoekiuil 112 coxpansaroTcss koopauHaTel Z 00beKTa, a
Opyu 3aMEHE TOopU30HTaNbHON MmiIockocth II1 coxpansrorcs koopauHatel Y. HoBble
rockoctu mpoekuuii [14, I15 u 116, 117 pacnionararot Takum 00pa3om, 4TOObI 0OBEKT 3aHSLI
OJIHO W3 JIBYX YaCTHBIX TMOJOXKECHUH: WIM MapaJjiebHO, WIA MEePHEHAUKYISIPHO K ITUM
MIJIOCKOCTSIM.

Heo0Oxo1uMo MOMHHUTB, UTO:

npsiMas OOIMEero ITOJOKEHHS IepBOM 3aMeHOM IIockoctd I14 momkHa OBITH
mpeoOpa3oBaHa B MPSIMYIO YPOBHsI, @ BTOPOM 3aMeHOM miockocTu [15 B mpoerupytomyio
PSIMYIO;

MJIOCKOCTh OOIIETO MOJIOKEHUSI CHavasa mpeoopa3yeTcsi B IPOCHUPYIONIYI0, a 3aTeM
B IJIOCKOCTH YPOBHSI.

[Tpumep A).IlpsamyroCD npeoOpazoBaTh B MPOCIUPYIONTYIO (PUCYHOK 8.1).

Pemenue. Jlns mpeoOpazoBanust mpsimoit CD Bo GpOHTaAIBEHO- MPOCIHUPYIONIYIO
HE0OXOIMMO MPOU3BECTU ABE 3aMEHbl IUIocKocTed. CHauanga BBOAMM JIOMOJIHUTEIBHYIO

TOPU30HTANBHYIO IUIOCKOCTh [14 mapamnensHo mnpsmoit CD, urtoObl oOHa crana



ropuzoHTankio. [l 3roro npoBoaum ock [14/I12 (B 1000M MecTe) mapasuienbHO TPOSKIIUH
C2D2 51 IIEPEHOCUM ITIOCTOSTHHBIE KOOPAVHATBI Y
(oTpe3ku,0TMEUYEHHbIE/W//)BHOBYIOCUCTEMYILIIOCKOCTEMN. I [0y YMMHOBYIOTOpU30HTAIbH

yronpoekinioC4D4.BropyrogonomHuTenbHy0QPOHTATLHYIOIUIOCKOCT 15 BBOAMM
MEPIIECHIUKYJISIPHO TOPU30HTAIIH. Hns 3TOTO MIPOBOAUM
ocsl15/114(B1ro60MMecTe )ieprieH AuKyasspHOnpoeKnnC4D4unepeHoCUMIIOCTOSTHHBIEK
0OpANHATHIZ(0TpE3KU,0TMEUEHHBIE() ) BHOBYIOCUCTEMYIIIOCKOCTEN . ATAKKAK3TUKOOPAU

HaTBIYTOPU30OHTAJINPABHBI, TOII OCKI_[I/II/ICSI/IDS IIOJIYYaIrOTCA B OI[HOﬁ TOYKE
b

(COBIagaroT),uTo u TpeOOBaIOCh JTOKa3aTh.
Bumwxneituactupucynkad. l mokazanonpeoOpa3oBaHUETIPSIMONB TOPU30HTAJIBHO-
IIPOECLUPYIOLLYIO.

N
-

Pucynok 8.1 — IIpeobpazoBanust mpsimoit
[Tpumep B). IlpeoOpa3oBaTh MIOCKOCTh 00IIETO MOJ0XKEHHUs, 3aaanHy0 A ABC, B

MPOCIIUPYIONIYIO (PUCYHOK 8.2).

Pucynok 8.2 — [IpeoOpa3oBanust I0CKOCTH
Pemenne. IDIOCKOCTH CTAaHOBUTCA MNPOELHUPYIOUIEH, €CIM €€ TIJaBHAsl JIMHHS

(bpoHTans wnm TOpH3OHTANB) OymeT mpoemnupyromeid. [loaToMy, cHadama MPOBOIUM



¢pontans AE. 3areM BBOAMM JIONOJIHUTEIBHYI0 TOPU30HTAIBHYIO IJIOCKOCTh
[M4nepnenaukynsipuo  ¢pontanmu.  Jns  sroro  mpoBogum  ocbk  [I2/Tly
NePHEHIUKYISIPHOPPOHTATBHOUTPOSKIUUPPOHTATHA 2E2MTTONTMHUSMCBA3UTIEPEHOCUM
MOCTOSTHHBIEKOOPAUHATHI Y (OTPE3KH,0TMEUEHHBICOA )BHOBYIOCUCTEMY IIJIOCKOCTEH.
[Tonyuennbie Toukn A4, Bs4, C4 ob6s3arensHo OynyT nexarb Ha npsmoil. To ectb
miockoctbA ABC cTana ropu3oHTaIbHO-Ipoenupyromieil. B HuxkHel yactu pucyHka 8.2
MOKa3aHOo MpeoOpa30BaHUe MIIOCKOCTH TPEYTOJIbHUKA BO (PPOHTATILHO- MPOCIUPYIOIIYIO.

Bomnpocs! u 3a1anus.

Kak n3zo0paxkaercs Ha 3II0pe NOJI0KEHUE HOBOW MIIOCKOCTH MPOESKIUN?

Kak o6o03HauaeTcs cucreMa II0CKOCTeM MPOEKIMM MPH UX 3aMeHe?

Kak pacrionararorcs JIMHUM CBSA3U B HOBBIX CUCTEMAX IIIOCKOCTEN?

CKOJIbKO TOTIOJHUTENIBHBIX TUIOCKOCTEH MPOEKIMHA HAJ0 BBECTH, YTOOBI ONPENETUTh
HATypaJbHYIO BEIUYUHY (DUTYpPHI OOIIETr0o MOJIOKEHUS?

CKOJIBKO TOMOJHUTENBHBIX TUIOCKOCTEN MPOESKIUI HA0 BBECTH, YTOOBI

PSAMYO OOIIEro MOJIOKEHUS TPeoOpa30BaTh B JTUHUIO YPOBHSI?

3anaya 8.1. [Tpsimyro CD npeodpa3oBaTh B TOPU30HTAIBHO-
npoenupyronryto. Koopaunate Touek C u D B3s1h B [Ipunnoxenuu A, tadnuna 7.

3agaua 8.2. [Tpsamyro CD npeoOpa3oBaTh BO dbpoHTaNBHO-
npoeunpytouryro.Koopaunatel Touek C u D B3sTh B [Ipunoxkenuun A, Tabnuua 7.

3agauva 8.3. [IpeobpazoBath miockocth A ABC B ropu30HTaIbHO- MPOCIIUPYIOITYIO.
[ToctpouTts Tperbio npoekuo A ABC. Koopaunats! BepmriH A ABC B3sTh B [Ipriioxennn
A, Tabnuma 8.

3amaua 8.4. [IpeoOpazoBath miockocTh A ABC Bo (ppoHTaNBHO- MPOCTHPYIOTYIO.
[Toctpouts Tpetbio npoekiuo A ABC. Koopaunats! Bepumd A ABC B3s1h B [Ipunoxenun
A, Tabauma 8.

3amaya 8.5. OmnpenenuTs HaTypajdbHYH BEIMYHMHY TpeyroibHuka ABC meromom
nepeMeHsl miockocrerd npoekuuid. Koopaunatel Bepmima A ABC B3sth B [Ipriioxennn A,
Tabnuna 8.

3amaua 8.6. [IpeoOpa3oBaTh MIOCKOCTh OOIET0 MOJIOKEHUS P B ropu30HTaIBHO-
npoeuupyromryto (cieast P2 u PS Ha pucynke 8.3). Yruibl HakI0Ha cI€10B o ¥ 3 TUIOCKOCTH

P B3s1h B [Ipunoxenun A, tabnuna 9.



3amaga 8.7. IlpeoOpazoBaTh IUIOCKOCTH OOIIETo MOJIOKEeHHUS P BO (GpoHTaIbHO-
npoenupyrontyro (ciaeast P1 u P4 Ha pucynke 8.3). Yripl HakI0HA CIE0B O U 3 TUIOCKOCTH

P B3sats B [Ipunoxxenun A, tabiuna 9.

Pucynok 8.3 - CriocoOsI mpeodbpa3oBaHust

Chnucox tumepamypul, peKkOMeHOyeMblll K UCNOIb308AHUI0 NO OAHHOU meme:

bopucenko, U. I'. Haueprarenbnas reomerpus. HaueprarenpHas reoMmeTrpus u
WHXeHepHas rpaduka [DnekTpoHHbI pecypc| : yueOnuk / WM. I'. bopucenko, K. C.
Pymentok, A. K. Tonctuxun. — 8-e u3a. — DIeKTpOH.TEKCTOBbIE AaHHbIE. — KpacHOspck
: Cubupckuit ¢penepanpubiii yausepcurer, 2018. — 332 ¢. — 978-5- 7638-3757-5. —
Pexum noctyna: http://mww.iprbookshop.ru/84258.html

CynpyH, JI. 1. HaueprarenbHas reometpusi [DneKTpoHHbIN pecypc] : yueonuk / JI.
N. Cynpys, E. I'. CynpyH. — DneKkTpoH.TeKCTOBbIE JaHHble. — KpacHosipck : Cubupckwii
dbenepanbublil yauBepcuteT, 2018. — 244 ¢. — 978-5- 7638-3802-2. — Pexum nmoctymna:
http://www.iprbookshop.ru/84259.html

http://www.propro.ru/graphbook/ - saekTpoHHBIE  y4eOHbIE  MOCOOHS 1O

kypcam«HauepraTenbHas reoMeTpus», « KOHCTpYKTOPCKHE TIOKYMEHTHI.


http://www.iprbookshop.ru/84258.html
http://www.iprbookshop.ru/84259.html
http://www.propro.ru/graphbook/

IIpakTuueckoe 3ansaTue Ne 13. Criocod BpaieHusi BOKpPYT cJjie/ia MJIOCKOCTH.

Ilens paboThl: Ha TpUMEpax pEMIeHUsS KOHKPETHBIX 3a7ad, OCBOWTH CIIOCOOBI
npeoOpa3oBaHus YePTEKa.

3nanusa u ymenus, npuobpemaemvle 8 pe3yibmame 0C80€HUs membl, hopmupyemole
KOMNemeHyuu U ux 4acmu.:

N-lonk2 IEMOHCTPUPYET HABBIKM OINEPATUBHOIO BBINOJHEHUS TPEOOBAHMIMA
pabouero MmpoeKTa.

N]I-20mk-2 onipeenseT TpUHIIMIHATBHBIC PA3INIHsl B IOIX01aX K MPOSKTUPOBAHUIO
TEXHUYECKUX 0OBEKTOB, CUCTEM M TEXHOJIOTMUYECKUX MPOIIECCOB.

Axmyanvnocms membl: TOTYYCHHE HABBIKOB ITPOCHUPOBAHUA Ui AAIBHEHIIETO
IPUMEHEHUS TTPU BBIIIOJIHEHUU YEPTEXKEH TeTalen

Teopemuueckas yacmo

Memoo epauienus. OH COCTONT B TOM, 4YTO 3aJaHHAas CHCTEMA ILIOCKOCTEU
POEKINI OCTaeTCsl HEM3MEHHOM, a (GUTYpy BpallatoT BOKPYT HEMOJIBMIKHOM OCH JI0 TEX
Iop, IMOKa OHAa HE 3aliMET YaCTHOE TIIOJIOKEHHE, T.€. CTAHET MNapAJUICIbHOM WU
NEPIIEHANKYJIAPHON OJHOM U3 IUIOCKOCTEM MPOEKUU. BpamieHrne oCymecTBISIIOT BOKPYT
oceill, NEPHEHAUKYISPHBIX WIH MAPAJJIEIbHBIX INIOCKOCTSIM IMTPOCKIIUM.
Ha pucynke 38 mnokazaH DOBOPOT TOYKHM BOKPYT OCH, IEPIECHANKYISIPHOU

iockoctu npoekuuii I1o. [Tpu BpaleHnu ToYku BOKPYT 3TOM OCH (PpOHTANIbHAS MPOESKIIHS
TOYKHU MEPEMENIACTCS 10 OKPYKHOCTHU, a TOPU3OHTANIbHAS — 10 MPSIMOM, IEPHEHIUKYISIPHOMN

K ITPOCKIWH OCHU BpalllCHUA.

™A

Pucynoxk 38 — Metoj BpaieHus

ITpu moBopoTe OTpe3ka BOKPYI OCH, NEPHEHIUKYISIpHOM K 1uiockoctu II1,
BEJIMYMHA €r0 TOPU30HTAIBHON MPOEKIMU HE U3MEHSETCs (PUCYHOK 39a).

ITpu moBopoTe OTpe3ka BOKPYI OCH, NEPHEHIUKYISIpHOM K miockoctu [12,

BEJIMYMHA ero (POHTAIBHON NPOEKIIUU HE U3MeHseTcs (pucyHok 370).
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Pucynok 39 — Bpamenne oTpe3ka BOKPYT OCH, MEPIEHIUKYJSIPHOW K TUIOCKOCTH
I[11(a), k mmockoctu I, (0)

YacTHBIM clly4aeM METOJla BPAICHUS SIBISETCA MEHOo0 N10CKO-RAPALIeNbHO20
nepemewienun. 1lpu nockonapamienTbHOM MEPEMEIIEHUN 3JIEMEHTA B IPOCTPAHCTBE BCE
€ro TOYKH MEPEMENIAOTCS B INTOCKOCTSIX, MApaJUIEIbHBIX MEXTY CO00M. DTOT METOJ] MOXKET
paccMaTpUBaThCA Kak BpalleHue 0e3 yKa3aHus OCeil BpallleHHUs.

Ecnu srmeMeHT coBeplIaeT IJIOCKOMApauIebHOE MMEepPEMENICHHE OTHOCUTEIBHO
wiockoctu [11, To PppoHTANBHBIE TPOEKITUU €r0 TOUEK OYAYyT MEepeMENIaThCs MO MPSMBIM,
MEePICHIUKYJISIPHBIM K JIMHUSIM CBSI3U. [ OpH30HTaIbHAsl MPOEKIUS TMepEeMEIIaroIerocs
3JIEMEHTa MPHU ATOM, U3MEHSS CBOE TI0JIOKEHHE, OCTAeTCsS paBHOM camoii cede.

B caywae miockonmapalieAbHOIO MEPEMENIEHUS JJIEMEHTa OTHOCUTEIBHO
MJIOCKOCTHU TIpoeKiuil 1z, TOpu3oHTaNIbHBIC MPOEKIIMU €r0 TOYEK JBUTAIOTCS IO MPSIMBIM,
MEePIEHANKYJISIPHBIM JIMHUSM CBSI3U, a (PpOHTAIbHAS MPOEKIMS DJIEMEHTA, U3MEHSS CBOE
M0JIO)KEHUE B COOTBETCTBUHU C 3a/IaHHBIM yCIIOBUEM, OCTAeTCsl paBHOM ceoe.

IIpumep. OnpenenuTs HaTYpaIbHYIO BEJIMUUHY OTpe3Ka nmpsiMmoit AB.

Ha pucynke 40 moka3zaH mpuMep MOCTPOEHHUSI HATypaJIbHOW BEJIMYMHBI OTpE3Ka
npsiMmoii AB 1 yriioB ero HakJI0Ha K IMJI0CKOCTSIM poeKIuii. i onpeenenus yria HakJioHa
OTpe3Ka K MmiaockocTu mpoekuuii I11(a), moBopaunBaeM OTpe30K TaKMM 00pa3oM, 4TOObI OH
3aHsUT TOJIOKEeHHe, napayienbHoe iockoctu 1. [Ipu TakoM moBopoTe ropu3OHTaIbHAs
IOPOEKIMST OTpe3Ka HE M3MEHSET CBOEH BEIMYMHBI, MO3TOMY Oepem mnpoekuuio Ai1Bi u

pacnosiaraeM napauiesibHO ocu X. OpOHTANBHYIO TPOEKIMIO HAXOAUM MO JIMHUSAM CBSI3H.



OTmedaeM yros o U HaTypajbHYIO BEJIMUMHY OTpe3Ka. AHAJIOIMYHO CTPOUM YIOJ HaKJIOHa
npsaMoil k mirockoctd npoekuuil I12(B), mpu 3ToM moBopaumBaem otpe3ok AB Takum

06p3,30M, YTOOBI OH 3aHSJI ITOJIOKCHHC, ITaPaJIJICIIBHOC IIIIOCKOCTH HpOCKHI/Iﬁ I1;.
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Pucynok 40 — ITocTtpoenne HaTypalnbHOM BEIMYMHBI OTpe3ka AB 1 yrioB HaKiIoOHa

€ro K IJTIOCKOCTSIM IMPOEKINI METOIOM IUIOCKOIAapalIETbHOT0 EPEMEILICHHUS

Ha pucynke 41 npuBeneH mpuMep ONpPENEICHUS PACCTOSHUSA OT TOYKM A 10
mwiockoctn P,  3amaHHOM cnemamu.  [Ing  pemieHMs  9TOM  3aJadyd  METOAOM
IUIOCKONapaslIeIbHOTO TEpEeMEIIEHUs] HEOO0XOAMMO MOBEPHYTh IIJIOCKOCTh P Takum
o0Opa3oM, 4TOOBI OHA 3aHsUIa MPOECUUPYIOLIEE MOJOKEHNE. 3a/]a4a penaeTcs B ClIeayoIen
MOCJIEI0BATEIbHOCTH:

- IPOBOJIUM B IJIOCKOCTU P mpOM3BOJIBHYIO TOPU30HTANb ((PPOHTANB) YEPE3 TOUKY
N;

- MIOBOPAYMBaEM TOPU30HTANb ((PpOHTANB) U ciell MIOCKocTH P TakuM oOpazom,
YTOOBl PACCTOSIHME MEXJIy HUMH HE M3MEHWIOCh M OHH 3aHSUIM IOJIOKEHHE,
nepHeHauKyJsipHoe ocu X. BMecTe ¢ MI0CKOCThIO TOBOPAYMBAEM TOUKY Aj

- CTpOUM (POHTAILHYIO MPOEKLIUIO TOPU30HTANM (Touka N,o) 1 yepes Hee mpoBoaUM
cien miockoctu Pyl

- paccTtosiHh€ OT TOYKM JO IUIOCKOCTH OMpENEseTcsl Kak MepHeHIUuKyJsp,

ONYIIEHHBIA U3 TOYKHU Ha IUIOCKOCTH P.
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Pucynok 41 — Omnpenenenue pacCTOSHUA OT TOYKM JO IUIOCKOCTH METOAOM
IJIOCKOIIapPaJUIEIIBHOIO IIEPEMEICHUS
Bomnpocs! 1 3aganus:
1. B uem 3akirouaercs MeToJ1 BpaleHus?
2. Kak nepemeraercs To4uka NpHU BpallEeHUU BOKPYT OCH, NEPIEHAUKYISIPHON K

TJTIOCKOCTH MPOEKIUIA?

3. Kakas u3 npoekuuii oTpe3ka npu BpallleHUH HE U3MEHSIET CBOEH BETUYUHBI?
4, Kax Ha3piBaeTcs MeTo] BpalieHus 0e3 yka3zaHus oceit?
5. Kak omnpenennts HaTypaJdbHYIO BEIWYMHY OTPE3KA M YTJIBI €r0 HAKIOHA K

IUIOCKOCTSIM MPOEKINI METO0M IUIOCKONapaslIeIbHOrO EepeMEIeHUs ?

6. Kak onpemenuts paccTossHHE OT TOYKM JIO IJIOCKOCTH  METOAOM
IJIOCKOIApaJIETbHOTO TIEpEeMEILeHUs?

Chnucox 1umepamypul, peKOMeHOyeMblll K UCNOIb308AHUI0 NO OAHHOU meMe:

1. Yekmapes, A. A. HaueprarenbHasi reoMeTpHs U YepUYeHHE : YYeOHUK JJi BY30B /
A. A. Yekmapes. — 2-¢ u3jl., nepepad. u gom. — M. : Beiciiee o6pazosanue, 2009. — 471 c. :
ui. — (OcHoBwI HayK). — bubnuorp.: c. 465-466. — ISBN 978-5-9692-0332-7; 514 4-37

2. I'ymun, JI. SI. HaueprarenpHas reoMeTpusi, MHXKEHEpPHAs W KOMIIBIOTEpHAas
rpaduka DIEKTpOHHBINA pecypc : YuebHo-MeTonuyeckoe nmocodue / JI. S. I'ymmn, E. A.
Banmmna. — OpenOypr : OpenOyprckuit rocyaapcTBeHHbl yauBepeuteT, ObC ACB, 2007.
— 291 c. — Knura naxoautcs B npemuym-Bepcun ObC IPR BOOKS. — ISBN 2227-8397

3. KonrokoBa, O. JI. Hmxenepnas rpaduxa. Hauepratenbnas reomerpus. Touxa.

[Ipsamas. [lmockocth DnekTpoHHBIH pecypc: Yuebnoe mocobue / O. JI. KonrokoBa. —



Nnxenepnas rpaduka. Haueprarensnas reomerpus. Touka. [Ipsimas. [lnockocts,2021-04-
20. — HoBocubupck : Cubupckuii rocyJapCTBEHHBIM YHUBEPCUTET TEICKOMMYHUKAIIUN U
unpopmatuku, 2014. — 53 c. — Kuura naxoaurcs B npemuym-Bepcuu ObC IPR BOOKS. —
ISBN 2227-8397

4. bonbmakos, B. II. MmxeHnepHas u KoMmmblOTepHas Tpaduka : MPAKTUKYM /
Bnagumup bonbmiakos. — CII6. : BXB-Ilerepoypr, 2004. — 592 c. — bubauorp. c. 575. —
ISBN 5-94157-479-7.; 6112.1/004_b 79

5. bonpmrakos, B. I1. UmkenepHas u kommnbioTepHas rpaduka : yued. mocobue s
By30B / B.I1. bonbmakos, B.T. To3uk, A.B. Yaruna. — Caukt-IlerepOypr : BXB-IletepOypr,
2014. — 276 c.: . 24. — I'pud: Pex. YMO. — bubmmorp.: c. 269. — IIpenm. yka3s.: c. 273-
276. — ISBN 978-5-9775-0422-5; 30.11/004 b 79.



IIpakTuyeckoe 3ansaTue 14. Buabl. AKCOHOMeTPpHYECKHE MPOEKIIMH.

[lens paOoOTHI: TONYyYCHUE HABBIKOB M YMEHHU TPH MOCTPOCHUU IPOCKITMOHHBIX
n300pakeHui JieTanel B Maciraoe.

3nanusa u ymenus, npuobpemaemvle 8 pe3yibmame 0C80€HUs membl, hopmupyemole
KOMNemeHyuu U ux 4acmu.

N-lonk2 NEMOHCTPUPYET HABBIKM OINEPATUBHOIO BBIMIOJIHEHHUS TpeOOBaHUMN
pabouero MmpoeKTa.

N]I-20mk-2 onipeenseT TpUHIIMIHATBHBIC PA3INIHsl B IOIX01aX K MPOSKTUPOBAHUIO
TEXHUYECKUX 0OBEKTOB, CUCTEM M TEXHOJIOTMUYECKUX MPOIIECCOB.

AxmyanvHocms membl. TIOTYYCHHE HABBIKOB IPOCIUPOBAHUS IS JTalibHEHIIIETro
NPUMEHEHUS TIPU BBIMOJHEHUU YepTEKEHN eTalne.

Teopemuueckas wacmo

Bugom HaspiBaeTcsa H300pakeHUE OOpallleHHOW K HaOII0JaTeN0 BUIUMOWYACTH
MOBEPXHOCTH MPEIMETA.

[To tpeboBanusm ['OCT 2.305-68 wu300pa’keHHs] BBIMOJHAKOTCA 1O METOIY
PSIMOYTOJILHOTO TMPOEIMpOBaHusa. Buabl pacmonararotcsi B MPOSKIIMOHHON CBS3M Kak B
Ha4YepTaTeIbHOM TeoMeTpuu, HO 0e3 ykaszaHus oceil koopmauHat. OOpa3oBaHHE BHUIIOB
MPEJICTABICHO HA pUCYHKE 49.

Ha3Banusi 0CHOBHBIX BHJAOB YCTaHOBJIEHBI CTaHAApTOM: 1—Buj criepenu (TIaBHBIMA
BUJ); 2 — BUJ CBEpXy; 3 — BUJ cJeBa; 4 — BUJ cOpaBa;S — BUJA CHU3Y; 6 — BHJ C3ajM.
I'naBHBII BUA T0KEH 1aBaTh HAWJTydIllee MPeCTaBlIeHHE 0 (opMe U pa3Mepax mpeameTa.
KonudectBo m300pakeHMit JOMKHO OBITH HAUMEHBIUM, HO OOECIEYMBAIOIIUM TOJIHOE
npeACcTaBieHue 00 yCTPOUCTBE U3ICIIHS.

JlonoIHUTEIbHBIE BUABI TPUMEHSIOT,ECITN KaKyI0-TH00 9acTh U3/ICTUSTHEBO3MOKHO
MOKa3aTh HA OCHOBHBIX BHUJIax 0€3 UCKaKeHUs (DOPMBI U pa3MEpOB.

JlonmoJIHUTENBHBIM BHUJ OTMEUYAIOT Ha 4YepTeke OyKBOM pycckoro andaBuTa
(mammpumep: A pucyHok 50), a HampaBJieHHE B3IJIS[a HA 3TOT BHUJ YKA3bIBAIOT CTPEJIKOM C
COOTBETCTBYIOIIEH OyKkBOMl. COOTHOLIEHUE PA3MEPOB CTPEJIOK, YKA3bIBAIOIIUX HAIIPABICHUE

B3IJI51/1a, PUBENIEHO Ha pUCyHKe S1.
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Pucynok 49 — OGpa3oBaHnue BUIOB
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Pucynok 51 — Crpenku

|_5min ﬁ

3HAaK «MIOBEpHYTO». Pa3Mepbl 3HaKOB MPUBEACHBI HA PUCYHKE 52.

MOBEPHYTO

a)

MecTHBIM BHJIOM HAa3bIBACTCsA I/I306pa}KCHI/I€ OTACJIBbHOIO OI'PAaHUYCHHOI'OY4YaCTKa

MOBEPXHOCTU M3JeNusi. MeCTHbII BUA OrpaHUUMBAIOT JTUHHEH 0OphIBa U €ro 0003HAYaoT

0,75min

|

%°°

X

Pa3BepHYTO

0) R 2,5min

456

0,75min

K

A | 45°
>< R 2,5min
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4min

Pucynok 52 — 3naku

Ha 4YCPTCIKEC HO,ZIO6HO JOIIOJTHUTCIIbHBIM.

AKCOHOMETPHYECKOIi TNpoeKluell Ha3bIBACTCAd U300paKEHHE IMPEIMETaBMECTE C



KOOpAUHATHbIMU ocAMU X, Y, Z Ha aKCOHOMETPHUYECKOW IIJIOCKOCTH, IOJYyYEHHOE
[apaJuIeNIbHBIM POECHUPOBAHUEM, HAIPABIEHUE KOTOPOTO HE COBIIAAET C HAIIPABICHUEM
KOOPJAWHATHBIX OCEH.

Ha pucynke 53a nuzo0pakeHa Jietajib, OpUEHTUPOBaHHAsI OTHOCHUTENIBHO ocelt X, Y, Z.
Ha pucynke 530 moka3zaHo MOCTPOCHUE aKCOHOMETPUUECKOTO U300paKeHUS ITOU AeTalu
Ha aKCOHOMeTpuueckou miuockocth M. Ha pucyHke B — MOJy4eHUE OPTOTOHAJIBHBIX
npoekuuii Ha Tpu minockoctu I, I, u Il3 (kak oOpazoBanue BumoB). Ocu X1 Y1 u Z4

(pucynke 53 0) HA3BIBAIOT AKCOHOMETPUIECKUMH OCSIMHU.

AKCOHOMEMPUY4eCKas
NAOCKOCMb

[opusormanekas
J/0CKOCT

Pucynok 53 — O6pa3oBaHre akCOHOMETPUU

[To TOCT 2.317-69 cymiecTByeT MHOKECTBO AKCOHOMETPUUYECKUX IMPOEKIIHI, HO
KaKJ1ast i3 HUX OTJIMYASTCS PACITOIOKEHUEM aKCOHOMETPHUIECKUX OCei 1 Ko purmeHTamu
UCKaKeHWs. B  maHHOM y4eOHOM Kypce OyaeM MNpPUMEHSTh IPSMOYTOJbHBIS
M30METPUYECKYIO U JUMETPUUECKYIO TPOESKITHH.

IIpsimoyrosibHasi u3omerpusi. B M30MeTpun KOOpAWHATHBIC OCHMHAKIOHECHBI IO
OJIMHAKOBBIM YTJIOM K TUIOCKOCTH aKCOHOMETPHYECKHX TIPOCKIIMH H YIIbl MEXIY
akcoHoMeTpuueckuMu ocsimu pasabl 120° (pucynok 54a).

[Ipu TakoM mpoeurpoBaHUU KOIPPUIMEHT UCKAKEHHUS 10 BCEM TPEM OCSAM OyHeT
paBen 0,82. OgHako M30METPUIO JIJIST YIPOIIECHUS BBITIOJHSIOT 0€3 MCKAKEHHS 0 OCSAM,
MpUHSB KO3 PUITMEHT UCKAKEHUS paBHBIM eauHuIle. [loaToMy n3omeTprdeckast mpoeKITus
nmoytydaeTcsl yBenudeHHo B 1,22 pa3a mo CpaBHEHUWIO C HCXOJHBIM u3aenueMm. JIumHum
MTPUXOBKH B pa3pe3ax IMPOBOMAT MAPAUICTbHO JIMHUSM, COCIHHSIONUM KOHIIBI

OJIMHAKOBBIX OTPE3KOB, OTIIOKCHHBIX HaA aKCOHOMCTPHYICCKUX OCAX.



a R )
Pucynok 54 — Ocu KoOpAMHAT B U30METPUU

OcH MOXXHO TOCTPOMTH C IIOMOILIBIO JIMHEHKH W TpeyrojbHuka ¢ yrmamu 30%u
60°. JIpyroii BapuaHT IOKa3aH Ha pucyHKe546.Ha ropumsoHTansHOMIpsAMON BIpaBo (Man
BJIEBO) OT TOYKM () OTKIAJBIBAIOT MSTh OJMHAKOBBIX OTPE3KOB, @ BHU3 U BBEPX IO
BEPTUKAIA — IO TPH Takux ke oTpe3ka. Ock X mpoBomaT udepe3 Touky O u TOuky 3,
PaCIOJIOKEHHYIO BBIIIE TOPU3OHTAIBHON MpsMOi, a och Y — depe3 Touky O u TOuky 3,
PaCIIOJIOKEHHYIO HUYKE TOPU30HTAIBHON IPSIMOM.

[Ipy nocTpoeHNH aKCOHOMETPUUYECKUX MPOEKINI OTPE3KHU MPSAMBIX JIMHUU Tea Win
IJIOCKOM (PUTYpBI, MapaijiebHbIE OCSIM KOOPAMHAT HAa KOMIUIEKCHOM YEPTEXKE, JOJKHBI
OBITh TMapajuieNbHbl COOTBETCTBYIOIIMM aKCOHOMETpUUYECKHM ocsiM. Ha wu3zomerpuu
MPOCTABJIAIOTCS TOJBKO rabapuUTHBIE pa3Mepbl, BHIHOCHBIE JTUHUU MPOBOJAT MAPAIIEIBHO
AKCOHOMETPHUUECKUM OCsIM X, Y, Z, a pa3MepHbIE JIMHUHU — MapajuIeIbHO U3MEPSIEMOMY

oTpe3Ky. [IpumMep npsAMOyrosibHOM H30METPUU ITPUBEIEH HA PUCYHKE 55.

Pucynok 55 — M3omeTpus AeTanu ¢ rabapuTHBIMU pa3Mepamu

Bonpoce! 1 3a1aHus:

1. Yto Ha3pIBaeTCs BUAOM?

2 Kaxk Ha3pIBaroTcsi OCHOBHBIC BUIbI?

3. Kak npaBunbHO BbIOpaTh rIaBHBINA BUJ?
4 YT0 TaKO€ NJONOJHUTEILHBIA BUI?



S. [Tox kakuM yrjioM pacnojiaratoTcsi OCH B U30METPUU?

6. Ha ¢opmare A3 mocTpouTh 10 MOACIH TPU MPOSKINH AeTaN (TIaBHBIN BH/I,
BU/JI CBEPXY U BHJI CJIEBA), a TAKXKE U30METPUUECKYIO MPOEKINIO JeTanu. [JaHHbIe CBOETO
BapuaHTa B34Tb U3 [Ipunoxenus, Tabnuua 19. HeBunumMbie TMHUN 0003HAYUTH TyHKTUPHOM
nuaueit. IlpoctaBuTh Bce HEOOXOAMMBIE pa3Mepbl. BBINOTHUTH H30METPUUYECKYIO
MPOEKUHUIO. 3aM0JIHATh OCHOBHYIO HA/IIIUCh.

Chnucok aumepamypwl, peKOMeHOYeMblll K UCNOIb308ANHUIO NO OAHHOU meMe:

1. Uexkmapes, A. A. HaueprarenbHast reoMeTpus U YepyueHHe : Y4eOHUK AJis By30B /
A. A. Yekmapes. — 2-e u3jl., nepepad. u gom. — M. : Beiciiee o6pazoBanue, 2009. — 471 c. :
ni. — (OcHoBBI HayK). — bubmmorp.: c. 465-466. — ISBN 978-5-9692-0332-7; 514 4-37

2. I'ymun, JI. 4. HaueprarenpHas reomMeTpusi, WHXKEHEpPHas U KOMIIbIOTEpHAs
rpaduka DIEKTpOHHBIN pecype : YueOHo-meroaudeckoe nocodue / JI. S. I'ymun, E. A.
Banmmna. — Open0Oypr : OpenOyprckuii rocyaapctBeHnbslii yuusepeuret, ObC ACB, 2007.
— 291 c. — Kuura naxogutcs B npemuyMm-pepcun DbC IPR BOOKS. — ISBN 2227-8397

3. Kontokona, O. JI. Wunxenepnas rpaduka. HaueprarenbHas reometpusi. Touka.
[Ipsimas. IlmockocTs DnekTpoHHBIN pecypc: YueObnoe mocodue / O. JI. KonrwokoBa. —
WNnxenepnas rpaduka. Haueprarensnas reometpus. Touka. [Ipsimas. [Tnockocts,2021-04-
20. — HoBocubupck : Cubupckuii rocyaapCTBEHHBI YHUBEPCUTET TEICKOMMYHHUKAIIUN U
unpopmatuku, 2014. — 53 c. — Kuura naxoaurcs B npemuym-Bepcuu ObC IPR BOOKS. —
ISBN 2227-8397

4. bonpmakoB, B. II. MnxeHepHas u KoMmIbloTepHas rpaduka : NpPakTUKyM /
Brnagumup bonbmakos. — CII6. : BXB-Ilerepoypr, 2004. — 592 c. — bubmuorp. ¢. 575. —
ISBN 5-94157-479-7.; 6112.1/004 b 79

5. bonpmrakos, B. TI. UmkenepHas u kommnbioTepHas rpaduka : yued. mocobue s
By30B / B.I1. bonbsmakos, B.T. To3uk, A.B. YUaruna. — Cankt-IlerepOypr : BXB-IletepOypr,
2014. — 276 c.: un. 24. — I'pucd: Pex. YMO. — bubmumorp.: ¢. 269. — [Ipeam. ykas.: c. 273-
276. — ISBN 978-5-9775-0422-5; 30.11/004_b 79.

IIpakTuyeckoe 3ansaTue 15. Buabl. AKCOHOMeTpHYECKHE MPOEKIINH.
[leap paOoOThI: MOJTyYEHUE HABBIKOB M YMEHUM NPHU MOCTPOCHUM MPOEKIMOHHBIX
n300paxxeHui aeTanel B maciraoe.

3Hanus u ymeHus, npuobpemaemole 8 pe3yibmame 0CE0eHUsl membl, hopmupyemole



KOMNemeHyuu u ux 4acmu.:

N-1lomk-2 JEMOHCTPUPYET HABBIKM OINEPATUBHOIO BBIMOJHEHUS TpeOOBaHUI
pabouero MmpoekTa.

NI-20mx-2 onpenenser NpUHIMIHAIbHbIC Pa3INdMsl B MOIX01aX K MPOEKTUPOBAHUIO
TEXHUYECKUX OOBEKTOB, CUCTEM U TEXHOJIOTUUYECKUX MPOIIECCOB.

Axmyanvnocms membl. TOIYYEHUE HABBIKOB IMPOEUUPOBAHUSA I JAJbHEUILIETO
IIPUMEHEHUS ITPU BBIITOJIHEHNUN YEPTEKEN AETAICH.

Teopemuueckasa uacmo

Buibl MOTHOCTHIO BBIABIISIFOT BHEITHKUE (DOPMBI AeTald. J{J1sl BBISIBJICHUS BHYTPEHHUX,
HEBUAUMBIX HaOI0/aTeto, GopM MOBEpXHOCTEH (IIYCTOT) JI€Tald MPUMEHSIIOT pa3pe3bl
(T'OCT 2.305-68).

Jliist o6pazoBaHus paszpesa (PUCYHOK 56) eTalb MBICIEHHO PACCEKAIOT IIOCKOCTHIO
P, HazbiBaemoil cexywei. YacTb neTtanu, pacloJIOKEHHYIO MEXIy HaOIonaresneM u
CeKylIell TMIOCKOCThI0 P, yCIOBHO OTOpachIBalOT, a OCTAaBUIYIOCS H300pa)kaloT Ha
mwrockoctn npoekuuit Ilz, mapannmenbHOM cekyiied, mnonaydas paspe3. Ha paspese
MOKa3bIBAlOT TO, YTO HAXOJWUTCS B CEKYIIEW IUIOCKOCTH (WITPpUXYETCA), WU TO, YTO
PAacIIOJIOKEHO 3a Hel (He ITPUXyeTCs).

IIpocThIM Ha3bpIBaeTCs pas3pes3,lONydacMblid MPU HUCIIOIB30BAHUM OJHOWCEKYIIEH
IIJIOCKOCTH.

Ecnu cekyiias miockocTh mapaiesibHa TOPU30HTAIBHOM MIIOCKOCTH Tpoekiui 1,
TO pa3pe3 Ha3bIBACTCS TOPHU30HTAJBHBIM (pucyHOK 57). Ecim cekyiias MIOCKOCTh
napajuiebHa  (PpoHTaNBHOW TUIOCKOCTHM mpoekuuid [lp, TO pa3pe3 Ha3bIBaeTCs
¢ppoutanbubiM (pucyHok 58). Ecnu cekymias IJIOCKOCTh MapajuiefibHa Npo(uibHOM
mockoctu npoekuui Ils, TOo pa3pe3 HazpiBaeTcss mpoduiabHbIM (pucyHok 59).Ecimu
CEKyIlas INIOCKOCTh PACIIOJI0KEHA MO YTIIOM KTOPU30HTAIBHOW IIOCKOCTH ITpoekiuu 111,

TO pa3pe3 Ha3bIBACTCSI HAKJIOHHBIM (pUCYHOK 60).




Pucynox 56 — O6pa3zoBanue pazpesa
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Pucynox 59 — Ilpodunshsiii paspes  Pucynok 60 — HakinonHsI# pa3pe3

[TomoxkeHne CeKyllen IUIOCKOCTA YKa3blBAlOT HA 4YEPTEKE JHMHHEH CeYeHus,
peACTaBISIONIEH COO0M Pa30OMKHYTYIO JMHUIO TONIMMUHOW oT S nmo 1,5S  ykazanuem
HampaBJIeHUs] B3rJsiga crpenkaMu (pucyHok 57 u 60). ToilMHa MWTPUXOB JOJHKHA
noiydatrses B 1,5pa3a 0oJible TOJIIIMHBI JUHUI KOHTYpA ACTAIU U IITPUXU HE JOJDKHBI
nepecekaTh KOHTYp n300pakeHusi. CTpeaku HAaHOCIT Ha PaCCTOSHUU 2...3MM OT BHEIITHETO
Kpas mTpuxa. JIMHUIO CedeHHs] TTOMEYaroT OJIMHAKOBBIMH OyKBaMH PYCCKOTo andaBuTa
(HammpumMmep, A), KOTOPbIE HAHOCAT OKOJIO CTPEJIOK C BHEIIIHEW CTOPOHBI BCET/Aa MapaijieIbHO

ocHOBHOM Hagnucu. Homep mpudra 6ykB nomkeH ObITh B 2pa3a 0oJiblie HoMepa mpudra



mudp pasMmepHbIX uucen. Haa paspe3om nenaroT Haanmuch Thma A—A, KOTOPYHO Bceria
pacnoJiararoT rOpu30HTaIbHO.

O0603Ha4YeHHS CEKYIIUX ITIOCKOCTEHN U pa3Mephl IITPUXOB MPUBEIEHBI Ha pUCYHKE 61.
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5 — MonuUHa 0CHo8HOU
NUHUL yepmexa

Pucynok 61 — JIunus ceuenns

Ecnaun cekymas INIOCKOCTh COBIAJAET C IIOCKOCTBIO CUMMETPHUM JETAM U paspes
BBITIOJIHSIETCS B MPOCKLIIMOHHOM CBSI3U, TO B 3TOM CJIy4dae IOJIOKEHUE CEKYIIEH MIOCKOCTH
He 0003HayYaeTCs U pa3pe3 He MOANUChIBaeTcs (pUCyHOK 58 u 59).

Paspesbl mrpuxyrorcs nof yriaom 45°, Onnako, eciiu ceKyas mIocKOCTh IIPOXOIUT
BJIOJIb CITHIIBI MaXOBHKa (PHCYHOK 62a) WM BOJIb TOHKOW CTCHKH (TONIIUHON 1012MM)
TUTA «pedpa kecTKocTu» (PUCYHOK 620), TO B pa3pe3e oHM He mTpuxyrorcs. [Ipu stom
CBEpJICHUE B peOpe MOKa3bIBAaIOT MECTHBIM Pa3pe30M.

CoenuHenune 4YacTé BHAA M 4YacTH  paspesa. J[nd  CUMMETPUYHBIX
JeTaaeipeKOMEHAYETCS BBINOIHATh COBMEIICHHE MOJIOBUHBI BHUIA C MOJOBUHOM pa3pesa.
Paznenstonieit muHUe B 3TO cllydae CIyKUT OCh CUMMETpHUU jAeTtaiu (pucyHok 63a). Ilpu
9TOM, KaK NPaBHJIO, pa3pe3bl pPACHOJIATAlOT CHpaBa OT BEPTUKAIBHOW WA BHHU3Y OT
TOPU30HTAIIBHON OC CUMMETPHH.

[Ipy Hanuuum peOpa HA BHEIIHEW WM BHYTPEHHEW TMOBEPXHOCTH JETalH,
COBIIAJAIOLIETO C OCEBOM JIMHUEW, CIEAyeT COCIMHATh 4acTh BHJA C YacTbIO paspesa,
pasrpaHuyMBas UX CIUIOIIHOW BOJHUCTOU JUHKUEN. [Ipy 3TOM JTMHKIO HAZI0 TPOBOIUTH JIEBEE
OCH CUMMETpPHH (PUCYHOK 630), 4TOOBI B pa3pe3e OTKPHITh BHYTPEHHEE peOpo, WM IIpaBee
(pucyHOK 63B), 4TOOBI COXpAaHUTh Ha BUjIE HapykHOE peOpo. [Ipu HaTHMYUK BHYTPEHHETO U

BHEIIIHEro pedep pa3pe3 opopmiisieTcs Kak Ha PUCYHKe 63T.

Pedpo
xecmkocmu
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Pucynok 62 — Y cia0BHOCTH pa3pe3oB

N

&\\\\\\\\C

e}

a 1] B r

Il

Pucynok 63— CoBMelieHue Buaa ¢ pa3pe3oM
IIpsamoyroabHasas  aumerpusi.B  numeTpun  1Be  KOOpPAMHATHBIE  OCHU
OJIMHAKOBOHAKJIOHEHBI K TJIOCKOCTH AKCOHOMETPUUYECKUX MTPOEKINH, & TPEThSI—IIO APYTUM
yriioM. B 3Ttom ciydae yron mexay ocsiMu X U Y W TOPU3OHTAJIBbHOW JIMHUEH pPaBEH
coorsercTBeHHO 7°10" 1 41925 (pucyHnok 64a).
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Pucynok 64 — Ocu KoopAMHAT B TUMETPUH
[Ipu TakoMm mpoeurpoBaHUU KO3(PPUIMEHT ncKkaxkeHus mo ocu Y pased 0,47,a mo
ocsiMXuZ — 0,94.).Oqnako 11 yIpoIueHus: AUMETPHUIO BBIMOTHAIOTC Kodd uimentamu 0,5
u 1. [MosTomy mumeTpuueckas mpoekius Mmoiy4daeTcs yBenmuueHHod B 1,06 pasza mo
CPaBHEHUIO C UCXOHBIM M3eNueM. JINHUM ITPUXOBKH B pa3pe3ax NpOBOASAT MapaliebHO
JIUHUSIM, COEAUHSIONINM KOHIIbI OJJMHAKOBBIX OTPE3KOB HA 0CsIX X U Z U MOJOBUHBI TAKOTO

oTpe3ka Ha ocl Y (pUCyHOK 64a).

[TocTpoenue oceil MpSIMOYTOJIBHOM AUMETpUU O€3 MPUMEHEHUs TPaHCIOpTUpa C

cooTHotmienreM 8 ;7 : 1 moka3aHo Ha pUCYHKe 640.



IHocTpoenue oBasia B AMMeTPUMB INIOCKOCTUXOYH 1eTalld CYETBEPTHIO BBIPE3a
MOKa3aHO Ha PUCYHKE 65.

B mumerpuum pasmep He uzmensiercs mo ocu X. [loaTomy Ha HEl OTKIIaIbIBAEM
oTpe3ok AB paBHbII nuaMeTpy 3aJaHHOM OKpPY>KHOCTU. 3aTeM U3 TOukd B mpoBoaum
MEePIEeHIUKYIISIp K ocu Y A0 mepecedyeHusi ¢ ocbto Z B Touke K . 3arem pagnycom KM
IPOBOJIMM JIyTY 10 nepecedyeHus ¢ ocbto Z B Touke Oi. [Ipu nepeceuennn npsimoii BK ¢
TOPU30HTAIBHOUN TIpsIMOM (00JBIION OChIO OBana) nmoiiydaeM Touky Oz. Touku O1 u O2

ABJISIFOTCS LIGHTPAMHU JIyT pagnycoB R U I' , KOTOpBIMU MPOBOAATCS Ay MEXKIY TOUKaAMHU

BuA

Pucynok 65 — OBast B TUMETPHUU U IETAIIH C quBeprIo BbIpEe3a
Bonpocsl u 3a1aHus:

Uto Ha3bIBAETCS MIPOCTHIM Pa3pe3oM ?

Kakue cyiiecTByrOT BUIbI TPOCTHIX pa3pe30B?

B kakux ciydasx 0603Ha4ar0T CEKYIIYIO TIOCKOCTh?

Kak BBITIOTHAIOT COBMEIIEHUE BUAA C pa3pe3oM?

A A

C kakoro Bujia OepyT IHUPUHY AETAIU P MOCTPOCHUH BHIa cieBa’?
6. Kax nzo6pakaercs BHyTpeHHEEe peOpo aeTanu Ha pazpese?

7. Ha dhopmate A3 1o 3aJaHHBIM JBYM BHJIaM IOCTPOUTH TPEeTH BU. JlaHHBIE CBOETO
BapuaHTa B3Th U3 [Ipunoxkenus, Tabmuna 20. BemoaHuTs GpoHTATBHBIA U TPOGUITBHBIN
pa3zpessl. [IpocTaBUTh Bce HEOOXOAUMBIE pa3Mepbl. BBIMOTHUTD TUMETPUUYECKYIO TPOSKIIUIO
C YETBEPTHIO BbIpE3a. 3alIOJIHUTh OCHOBHYIO HAJIIIKCh.

Chnucox 1umepamypul, peKOMeHOyeMblll K UCNOIb308AHUI0 NO OAHHOU meMe:

1. Yekmapes, A. A. HaueprarenbHasi reoOMETpUs U YepUCHHE : YUEOHUK AJi BY30B /
A. A. Yekmapes. — 2-e uzjl., nepepad. u jgomn. — M. : Beiciiee obpazosanue, 2009. — 471 c. :
ui. — (OcHoBBI HayK). — bubnmorp.: c. 465-466. — ISBN 978-5-9692-0332-7; 514 4-37

2. I'ymun, JI. 5. HaueprarenbHas reoMeTpusi, MHXKEHEpHasT U KOMIIBIOTEpHAs

rpaduka DIEKTpOHHBINA pecypc : YueOHo-MeTonuyeckoe nmocodue / JI. S. I'ymmn, E. A.



Banmmna. — OpenOypr : OpenOyprekuit rocyaapctBeHHbid yaupepcutet, 9bC ACB, 2007.
— 291 c. — Kuura naxoautcs B npemuym-Bepcuu Ob6C IPR BOOKS. — ISBN 2227-8397

3. Kontokona, O. JI. WmxenepHas rpaduka. HauepraTenbHas reomerpus. Touka.
[Ipsimas. IlmockocTs DneKTpoHHBIM pecypc: YueOnoe mocodue / O. JI. Kontokopa. —
Wnxenepnas rpaduka. Haueprarensnas reomerpus. Touka. [Ipsmas. [Tnockocts,2021-04-
20. — HoBocubupck : Cubupckuil rocyapCTBEHHbI YHUBEPCUTET TEICKOMMYHUKAUNA U
unpopmatuku, 2014. — 53 ¢. — Knura Haxonutcs B npemuym-Bepcuu ObC IPR BOOKS. —
ISBN 2227-8397

4. bonemakoB, B. Il. UnxeHepHas u KommbloTepHas rpaduka : MpakTUKyM /
Brnagumup bonsmakos. — CI16. : BXB-IlerepOypr, 2004. — 592 c. — bubauorp. c. 575. —
ISBN 5-94157-479-7.; 6112.1/004 b 79

5. bonbmiakos, B. TI. UnkenepHast u komnbioTepHas rpaduka : yued. mocooue st
By30B / B.II. bonemakos, B.T. To3uk, A.B. Uaruna. — Cankt-IletepOypr : BXB-IlerepOypr,
2014. — 276 c.: un. 24. — I'pud: Pex. YMO. — bubmumorp.: ¢. 269. — [Ipeam. ykas.: c. 273-
276. — ISBN 978-5-9775-0422-5; 30.11/004_b 79.

IIpakTnyeckoe 3ansTue 16. Buabl. AKCOHOMeTpHYeCKHE NMPOEKIIMH.

[ens: IlonmydyeHne HABBIKOB W YMEHHUM TMPHU TOCTPOCHUM MPOCKIHOHHBIX
M300paKEeHUI JieTanei B macirade.

3Hanus u ymeHnus, npuobpemaemovle 6 pe3yibmame 0CE0eHUsl membl, hopmupyemole
KOMNemeHyuu u ux 4acmu.:

N-lonk2 MEMOHCTPUPYET HABBIKM OIEPATUBHOTO BBIMIOJIHCHHUS TpPeOOBaHUI
paboyero mpoeKTa.

NI-20mnk-2 onipenenser TpUHIIMIHATBHBIC PA3INYMsl B MOIX0/aX K MPOESKTUPOBAHUIO
TEXHUYECKUX 0OBEKTOB, CUCTEM M TEXHOJIOTHYECKUX MPOIIECCOB.

AxmyanonHocms membl. TIOJTYYCHUE HABBIKOB MPOCLUUPOBAHUS ISl JAATbHEUIIETrO
[IPUMEHEHUS MPU BBIITOJTHEHUHN YEPTEKEN ETAICH.

Teopemuueckas yacmo

CJI05)KHBIM  HA3bIBACTCA Pa3pe3,llOydyaeMblii IPU  HUCMHOJb30BAHUMHECKOJIBKUX
CEKYyIIUX TJIOCKOCTEN. BBINMOIHEHNE CIIOKHBIX Pa3pe30B Ja€T BO3MOKHOCTb YMEHBIIUTH
KOJMYECTBO M300paKEHUM, TaK KaK Ha OJTHOM BHJI€ MOKHO BBISIBUTH BHYTPEHHIOIO (popmy

npeaMeTa B pasHbIX MCCTaX. B 3aBucumoctu ot PpacCIoOJIOKCHUSA CCKYHIUX IUIOCKOCTEH



CJIOXKHBIE pa3pe3bl JAENITCS Ha CTylleHYaThble U JIOMAHbIe.

Crynenuartble pa3pe3bl 00pa3ylOTCs MPU PACCEUEHUH TMPEAMETAHECKOIbKUMU
napajyiebHBIMU TUIOCKOCTSMH. OHU MOTYT OBITb TOPU3OHTAIBHBIMU, (POHTAIBHBIMH,
npouIbHBIMU U HakJIOHHBIMU. Ha pucyHke 66 m3o0paxkeH QpOHTaIbHBIA CTYIIEHYATHIN
paspe3 JeTajau, BBIMOTHEHHBIM IBYMS (DPOHTAIBHBIMUA CEKYIIUMHU IIJIOCKOCTSIMH. OTH
IUIOCKOCTU YCJIOBHO MapajijIeNIbHO MEPEMEIaloT 0 UX COBMEIICHUS B OJIHY IJIOCKOCTb.
[lepexoa OT OAHO MJIOCKOCTH K IPYTrOM Ha pa3pe3e He N300parkaeTcs.

Jlomanbie pa3pe3bl oOpa3zyrorcs npu pacceyeHun npeaMeTa
IBYMANEPECEKAOIIUMHUCS  IIOCKOCTsMU. Ha  pucyHke 67  HCHOJIb30BaHbl  JIBE
TOPU30HTAJIBHO MPOCLUPYIOLUIME IUIOCKOCTH, OJHA M3 KOTOpbIX (poHTanbHas. s
IOCTPOEHUSI pa3pe3a JEBYK CEKYIIYK IIOCKOCTh BMECTE C PACIOJIOKEHHBIM B HEW
CEUYEHHEM YCIIOBHO MOBOPAYUBAIOT JJO COBMEIIEHUS C (PPOHTATBHOM CEKYIIEH MI0CKOCThIO
(moJ0KEeHNE YacTH ATl T0CIe MOBOPOTa MOKAa3aHO TOHKUMHU JUHUAMU). JInHus u3ruda

TUIOCKOCTEH Ha paspese He n300parkaeTcs.
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Pucynoxk 66 — Pa3pe3 crynenuarsiii  PucyHok 67 — Pa3pes toMaHbIi

DneMEeHThI IpeIMETa, HAXOASIIHECS 32 CEKYIEl MITIOCKOCThIO0, HE TOBOPAYMBAIOT, T.
€. OHM BBIUEPUMBAIOTCA TAK, KaK CIPOCLUPOBAINCH HA COOTBETCTBYIOIIYIO IIOCKOCTh 10
COBMEILICHUS.

O0o3HaueHne pa3pe3oB.B ClOXHBIX pa3pe3ax CEKyLIUe IUIOCKOCTHOOS3aTeNbHO
IIOKa3bIBAIOT JIMHUEN C€YeHUs A—A, T. €. LITPUXaMH pa30MKHYTOW JUHUM. B cTyneH4aThIx
pa3pes3ax IITPUXU JIMHUU CEYCHUS YKa3bIBAIOT TaKXKE€ Ha Meperndax moj MmpsiMbIM YIIIOM
(pucyHok 66), a B JJOMaHBIX — B MECTE IE€PECEUEHUS IUIOCKOCTEM 10 MX HAIPABJICHUIO

(pucyHok 67).



Bonpocs! 1 3aganus:

1. Kakwue pa3pe3bl Ha3bIBAIOTCS CIOXKHBIMU?

2. B dyem oTiauyue cTyneH4aToro paspesa oT JIOMaHOTo?

3. Kak 0003HayaroTcs ciokHble pa3pe3bl?

4. Ha aByx ¢opmartax A3 BBINOJHUTH pa3pe3 CTYMEHUYATHId U pa3pe3 JOMaHBIM.
JlanHbIe 17151 CBOETO BapuaHTa B3Th U3 [Ipunoxenus A, Tadiauna .

CHayasa mepe4epTuTh 331aHNe B TOHKUX JIMHUAX. BBITOIHUTE HEOOXOAUMBIH pa3pe3
Ha TJIAaBHOM BHJ€. 3aTeM BBIMOJIHUTH 00BOJKY yepTexa. [IpoctaButh pazMepsl. 3amoimHUTh
OCHOBHYIO HAJIITHCh.

Cnucok numepamypbl, peKOMeHOYeMblli K UCNOIb308AHUI0 NO OAHHOU meMe:

1. Yekmapes, A. A. HaueprarenpHasi reOMETpHs U YepUCHHE : yUeOHUK ISl BY30B /
A. A. Yekmapes. — 2-e u3jl., nepepad. u gom. — M. : Beiciiee o6pazoBanue, 2009. — 471 c. :
ni. — (OcHoBBI HayK). — bubmmorp.: c. 465-466. — ISBN 978-5-9692-0332-7; 514 4-37

2. I'ymun, JI. 5. HauepraTenbHas TreOMETpHs, UHXXEHEpPHAss M KOMIIBIOTEpHAs
rpaduka DIEKTPOHHBIN pecypc : YueOHo-meToaudeckoe nocodue / JI. S. I'ymun, E. A.
Banmmna. — Open0Oypr : OpenOyprckuii rocyaapctBennbsiii yuusepeuret, 9bC ACB, 2007.
— 291 c. — Kuura naxoautcs B npemuyMm-sepcun bC IPR BOOKS. — ISBN 2227-8397

3. KonrokoBa, O. JI. Hnxenepnas rpaduka. HauepraTrenbHas reomerpus. Touka.
[Ipsimas. IlmockocTs DnekTpoHHBIM pecypc: YueOnoe mocodue / O. JI. KonrwokoBa. —
Wnxenepnas rpaduka. Haueprarensnas reomerpus. Touka. [Ipsmas. [Tnockocts,2021-04-
20. — HoBocubupck : CubOupckuii rocyJapCTBEHHBIN YHUBEPCUTET TEIEKOMMYHUKAIIMA U
undopmatuku, 2014. — 53 ¢. — Kaura maxoaurcs B npemuym-Bepcuu ObC IPR BOOKS. —
ISBN 2227-8397

4. bonpmakoB, B. Il. UmxenepHas u KommbploTepHas rpaduka : MpPakTHKyM /
Brnagumup bonbmakos. — CII6. : BXB-Ilerepoypr, 2004. — 592 c. — bubauorp. ¢. 575. —
ISBN 5-94157-479-7.; 6112.1/004 b 79

5. bonpmrakos, B. T1. UmkenepHas u kommnbioTepHas rpaduka : yued. mocobue s
By30B / B.II. bonbmakos, B.T. To3uk, A.B. HUaruna. — Cankt-IlerepOypr : BXB-IletepOypr,
2014. — 276 c.: un. 24. — I'pud: Pex. YMO. — bubmuorp.: ¢. 269. — [Ipeam. ykas.: c. 273-
276. — ISBN 978-5-9775-0422-5; 30.11/004_b 79.



IIpakTnyeckoe 3ansitue Ne 9. IlepeceyeHne MHOrOrpaHHUKOB IJIOCKOCTHIO.
IlepeceueHue MHOTOTPAHHUKOB NPsIMOii. B3anMHoe nepecevyenne
MHOTOTPaHHUKOB

[lenb: pa3BUTHE NPOCTPAHCTBEHHOTO MPECTABICHUS U BOOOpaKECHHUS.
@opmupyeMble KOMIETEHIIUH WIIM UX YaCTH:
N-1lomk-2 JEMOHCTPUPYET HABBIKM OINEPATUBHOIO BBIMOJHEHUS TpeOOBaHUI
pabouero MmpoekTa.
N]I-20mnx-2 onipenenseT TpUHIIMIHATBHBIC PA3INIHsl B MOIX01aX K IPOSKTUPOBAHUIO
TEXHUYECKUX O0BEKTOB, CUCTEM U TEXHOJIOTHYECKHUX MPOIECCOB.
TeopeTnueckas 4yacTb

[lepeceyeHre MHOTOTPaHHUKOB INTIOCKOCTBIO

IIpu mnepeceueHun 0000 MHOTOTPAHHUKA IUIOCKOCTHIO B CEUEHUH
MOJIy4aeTCsl MHOTOYTOJIbHUK, BEPIIMHBI KOTOPOIO pacroJiaralorcs Ha pebpax, a
CTOPOHBI Ha TPaHSIX MHOTOTpaHHMKA. JIJIsl MOCTpOEHUS MHOTOYTOJIbHUKA CEYCHUS
PUMEHSIIOTCS JIBa criocoba: 1) rpaneit u 2) peodep.

Crioco6 rpaHeil UCHONB3YeTCs TOJIBKO TOT/A, KOTJa rpaHd MHOTOTpaHHUKA
3aHUMAIOT MPOCUUPYIOLIEE TIOJIOKEHHUE, T. €. MEePHeHAUKYISIPHbI OAHOW U3
IJTIOCKOCTEN MPOEKLH. B 3TOM cilyyae penieHue CBOAUTCS K 3a/1a4€ Ha MOCTPOCHUE
JIMHUM TIEPECEUCHUS JIBYX IJIOCKOCTEW (3alaHHOM CEKYIIEeH MIOCKOCTH C KaxIou
IpaHbI0 MHOTOTPAaHHUKA), KOTJIa Yepe3 IPaHb MPOBOJAUTCS BCIIOMOTaTEIbHAs TOJIBKO
IPOELUPYIOIIAs TUIOCKOCTb.

Crnoco0 pebep ucnosib3yeTcst Tor1a, Korja I'paHl MHOTOIpaHHUKA 3aHUMAIOT
oOlee MOJIOKEHHUE, T. €. HAKJIOHEHbl K IJIOCKOCTSM MpoeKuuid. B aTom ciyuae
pelIeHUe CBOJAUTCA K 3a/Jau€ Ha MOCTPOCHHE TOYKUA NEpPEeceyeHus NpsSMOU U
MJIOCKOCTH (3aaHHOM CEKYIIEW TUIOCKOCTH C KaXKIbIM peOpOM MHOTOTPAaHHHUKA),
Korja d4epe3 pedpo TMPOBOIUTCA BCIOMOTAaTENbHAS TOJBKO MPOCIUPYIOIAs
10CKOCTh. COETMHUB BCE TOUKH MEPECCUCHUS TIPSIMBIMU, TTOJIYYUM MHOTOYTOJIbHUK
ceYeHHUs. ITOT CIOCO0 SABISAECTCS YHUBEPCATbHBIM, TaK KaK €r0 MOXKHO NMPUMEHSTh B
000uX ciyJasx.

[lepeceyeHre MHOTOTPaHHUKA MIPSAMOU
UroObl HAWTH TOYKM TIEpPECEUCHHs] MPSMOM €  MHOTOIpaHHOMN

IIOBCPXHOCTLIO, HCO6XOI[I/IMO 4ycpe3 IpAMYIO IIPOBCCTH BCIIOMOI'aTCIbHYIO

MpoCHMpPYOIIYO  IINIOCKOCTb, 3aTCM IIOCTPOHMTbL MHOI'OYI'OJbHHUK  CCUCHUA



MHOTOIPaHHUKA 3TOM MIOCKOCThIO. ICKOMBIE TOUKH OMPENEstOTCs B IIEpPECeUeHUN
MOCTPOEHHOTO CEUYECHHUSI U 3aJaHHOU MPSIMOIA.

[Ipumep Iloctpouts ceuenue nupamuabl SABC MJIOCKOCTSIMH YacTHOTO
MOJIOKEHUS: Ha pPHUCYHKE 6.1, a - TOPU3OHTAIBHOW IIJIOCKOCThIO R (ABa)KIbI
MPOCIIMPYIOIIEH ), a Ha puUcyHke 6.1, 0 - ppoHTATBHO-TIPOCTIUPYIOMIECH TOCKOCTHIO
T.

Pucynok 6.1 — Cedenne nupaMuabl IIOCKOCTSIMUA YaCTHOTO MOJIOKECHUS

a)
Pemenne. Tak xak cekymme miockoctd Ru T npoenupyromme, 7o BBOJAUTh

BCIIOMOTaTeJbHBIE IOCKOCTH He TpeOyercs. Ha pucyHkax cpasy onpeaensiroTcs
(dbpoHTaNbHBIE TPOEKIIMU TOUYEK TepeceueHus pedep NHpaMHIbl C JTHUMU
mwiockoctsamu 12, 22, 32 wmum D2, E2, F2. 1lo auHUSM CBSI3M HaXOOUM HX
rOpU30HTaIbHbIE TPOoeKUUHU. CoeNuHSIEM HUX NPSMBIMU JIMHUSMHU U TOJy4YaeM
TOPU30HTAIBHBIE TPOEKIINU TpeYroibHUKOB cedeHus 112131 wnu DICIFI.
[Tpumep. [locTtpouts ceyenue npsimoit npusmbl ABC m1ockocThio 00111eT0
noJsioxkeHus P, 3anannoit napamnensabiMu npsmbiMu K//L (pucyHnok 6.2).
Pemenne. Tak kak rpaHu NpusMbl NEPNECHAUKYJSAPHBI TOPU3OHTAIBHOU
iockoctu mpoekiuit [11 To MOKHO HcTonB30BaTh criocod rpaneid. Uepes rpanb
AC npoBOJUM rOPU30HTATBHO-TIPOCHUPYIOLIYIO TIIOCKOCTh T (TOPU30HTABHBIN
cinenq T 1 cosmamaet ¢ npoekimeit A1C1). ITnockocts T mepecekaeT miockocTs P
(K//L) no nuauu 12 (moctpoeHue mokazano ctpenkamu). CoeTMHUB TOYKU 12 U 22
opsiMOil OT peOpa A 10 BEpPXHEr0 OCHOBAHUS, MOJYYHMM HEBUIUMYIO JMHUIO
nepeceyeHus: rpann AC ¢ 3alaHHOW TUIOCKOCTHIO P. BBINOMHUB aHaOrMYHbIE

noctpoeHus s rpanu BC, monyuuMm Qurypy cedeHusl.



Pucynok 6.2 — IIpsamas npuszma (cnocob rpaneit)
[Ipumep. IlocTpouTh ceueHHe HAKJIOHHOW MPU3MBI IIOCKOCTHIO OOIIETO
noJioxkeHus P, 3ananHoit cnenamu (pucyHok 6.3).

T,

S~

P,
N,

Pucynoxk 6.3 - IIpu3zma HaksioHHas (crioco0 pedep)

Pemenne. Tak kak rpaHu Npu3Mbl HAKJIOHEHBI K TJIOCKOCTAM MPOEKUUMA, TO
MOKHO HCIIOJIb30BaTh TOJBKO crocob pebep. Uepes kaxmoe pedpo MPHU3IMBI
IIPOBOAUM BCIIOMOTATENbHBIE TOPU3OHTATBHO-IIPOCIIUPYIOLIME INTOCKOCTH T, S 1
G. 3arem, ctpoum nunuio nepeceueHuss MN (MIN1, M2N2) kaxaoil U3 3Tux
TUTIOCKOCTEH ¢ 3aJIaHHOM TII0CKOCThIO P. B mepeceyenune GppoHTaNbHBIX POSKIIUN
M2N2C coOTBETCTBYIOIMMH PEOPaMU MIPU3MbI OTYYUM TOUKH 12, 22 u 32; 3Has
UX, HAXOJIMM FOPU30HTANIbHBIE TpoeKlnH 11, 21 1 31Ha COOTBETCTBYIOLIUX pedpax.

COG,Z[I/IHI/IB 9TH TOYKH, ITOJTYUUM IMPOCKIHUHN TPCYT'OJIbHUKA CCUCHUSI.



[Tpumep IloctpouTh cedyenune npsMor Npu3Mbl 123 MIOCKOCTHIO OOIIETO
nosioxkenus R, 3agannolt ciegamu (pucyHok 6.4).

Pemenue. Kaxnoe pedbpo 3akitouaeM Bo GPOHTAIBHYIO MIIOCKOCTh, KOTOpast
nepecekaercs ¢ miockocTeio R mo ¢pontanu. Ha nepeceueHun BepTHKAIbHBIX
npoekuuil (ppoHTaIN U pedpa nojlydaeM GpOHTAIbHBIE TPOCKIUU TOUEK a2, b2 u
c2. IlocnenoBarenbHOCTh MOCTPOCHHUI MOKa3aHa CTpeaKaMmH. ['Opu3OHTaIbHAs
npoekius Qurypsl ceueHus alblclcoBmamaer ¢ ropu3OHTANBHOM MPOEKIUEH
IPU3MBI.

[TpunocTpoeHNUITOMaHOUITMHUUTIIEPECEYEHUSIBYXMHOT OTPAHHUKOBHUCIIONb
3YIOTCSI COBMECTHO YK€ 3HAKOMBIE U crioco0 pedep, u crnocod rpaneil. B nepsom
Cllyyae ONpENEeNsOT TOYKHU IepeceueHus pedep MepBOro MHOTOTpaHHHUKA C
IpaHsIMU BTOPOTO M pedep BTOPOro ¢ TpaHsMu mepBoro. HalmeHHble TOYKH,
pacloONIOKEHHBIE HAa OJHUX M TE€X JKE€ TPaHaX KaxJAoro MHOTOTPaHHHKA,
MOCJIEIOBATEIbHO COEAUHSIOT MEXAY COOOM MNpsIMBIMH JUHUSAMH. Bo BTOpOM
ClIy4dae OIpEIENIOT OTPE3KU IMPSAMBIX, MO KOTOPHIM IEPECEKAIOTCS TpaHu
MHOTOrpaHHHUKOB. [Ipu nepeceueHnn 1ByX MHOTOTPAaHHUKOB MOKET UMETh MECTO
MPOHUIIAHUE OJHOTO MHOTOTPAaHHUKA JpYruM (TIOJIHOE TMEepeceueHue) Wiu
O0oKoBOE Bpe3aHue (HemoHoe nepecedeHue). [Ipu mpoHuIaHuy moayqarTes ABe
3aMKHYTBI€ JIOMaHHbIC JUHUU mepeceueHus. OHM MOTYT OBITH TJIOCKUMHU (TIpH
MPOHUIIAHUYU OJAHOW T'PaHU) UM MPOCTPAHCTBEHHBIMU (IIPU MPOHUIAHUU JIBYX U
Oonee rpaneit). [Ipu Bpe3anuu mosrydaercsi oJlHa 3aMKHYyTasi MPOCTPAHCTBEHHAs
JoMaHas JIMHUS TiepecedeHusi. BumumpiMu OyayT T€ 3BEHBS, KOTOPHIC SBIISIIOTCS
JUHUSMHU NepeceyeHus: 00erX BUIUMbIX TpaHEH MHOTOYTOJIbHUKOB.

[Ipumep. Iloctpouts nuHUIO mnepecedeHuss npsamon npusmbl DEF ¢
HakjoHHOU npu3zMoit ABC (pucyHok 6.5).

Pemenne. Tak kak rpanu npusmbl DEF  SBISIIOTCS TOPU30HTAIBHO-
IPOCIUPYIOUIMMH, TO Ha TOPU3OHTAIBHON MPOEKIIMU HEMOCPEACTBEHHO BHJIHO,
910 peOpo A mepecekaeT npsAMyro mpusmy B Toukax 11 u 21, pebpo C — B Toukax
31 u 41, a pe6bpo B - B Toukax 51 m 61. Ilo nuHUSAM CBA3M HAXOAUM Ha
COOTBETCTBYIONINX peOpax (hpoHTAIbHBIC Tpoekimu 12,22, 32,42, 52 n 62. A BOT
Touku 7 u 8 nepeceuenus pedpa D ¢ rpansimu AB u BC onpenensitorcst cnocooom

pebep. Uepes pedpo D mpoBoauM TOPHU30HTAITBHO-TIPOCIIUPYIONIYIO TIJIOCKOCTH P,



napajuieibHyl0 pedpaM HAKJIOHHOW Mpu3Mbl (ropu3oHTalbHBIA ciex Pl). Ora
miockocTh nepecekaeT npusMmy ABC no npsimoyronenauky J-G. Ha ¢ponTanbHOM
IPOEKLIMU OIpeAensieM TOUKM 72 u 82 mepecedeHus npsmoyroibHuka J2-G2 ¢
pebpom D2. C yderoM BHAMMOCTH TOCIEIOBATEIHHO COCIWHSIEM HaWICHHBIC
TOYKM M MOJy4YaeM JBE JMHUU MEPECEUEHHUs: MPOCTPAHCTBEHHYIO JIOMAHYIO
JUHUIO BXoJa 22-42-72-62-82 u TIIOCKYI0 JIMHHIO Bhixoaa 12-32-52. Buaumbivu
aBisitoTess rpann A2B2 u B2C2 gns HaknoHHOM mpu3Mbl U rpadb D2F2 nns

MPAMOM ITPU3MBL.

Pucynok 6.5 — Ilepeceuenune 1ByX Mpu3m

Bonpocs! u 3apanust

Ha ¢popmaTtax A3 BBIOJHUTH pellICHUS 3a/1a4:



3agaua 6.1. Ha mnocTtpouTh JIMHUIO T€pEeCcEeUEHUss MNUpaMUIbl SABC

mockocthio T (Ilpunoxkenue A, Tabnuia, 15).

Y

Pucynok 6.6 — HakiioHHast nupamua U CeKyas IOCKOCTh
3agaua 6.2.Ha pucyHke 6.7 NOCTpOUTH JIMHUIO MEPECEUCHUS MPSMOU
yeTbipexrpanHoi npusMbl EKGU u tpeyronsnoii nupamuasl DABC (naHHble

3l IpunoxenunsA,tadbnunal 6).

Pucynok 6.7 — Ilepeceuenre mpu3Mbl U IUPaAMUJIbI
BrimonnenHas padota goiKHa OBITH TIPEJCTaBIICHA Ha TucTax ¢popmara A3,

COTJIACHO MPEIbSBICHHBIM TPEOOBAHUSM.



Koumponvnwvie sonpocui.

Kakue miockoctr 0OBIYHO MPUMEHSIOT B KaYECTBE BCIIOMOTATENIbHBIX MPHU
MMOCTPOEHUU CEYEHHSI MHOTOTpaHHUKA?

Kak cTpoutcs ceueHne MHOTOrpaHHUKA MPOCLUPYIOLIEN MIIOCKOCThIO?

Kak cTpoutcs ceueHne MHOTOrpaHHUKA MII0CKOCTHIO O0IIET0 MOJI0KEHUS?

B kakoM ciaydae MOXHO 0O€3 BCIIOMOTaTelbHBIX IUIOCKOCTEH OMNpPENeIUuTh
TOYKH NIEPECEUCHUS] MPSIMON ¢ MHOTOTPAHHUKOM ?

Kak cTtpoutcs nmuHUA nnepecevyeHus: OJHOM TPAHHOW MOBEPXHOCTH APYTron?

B kakux choydasx NPUMEHSIOT MNPOCHHUPYIOMINE IUIOCKOCTH; B KAaKHX—
MJIOCKOCTH YPOBHS; B KAKUX — TIJIOCKOCTH OOIIETO MOJIOKECHUS?

Kakoil xapakrep MOXET HMMETh JMHHUS TEPECEUCHUS NMOBEPXHOCTEM BYX
MHOTOTPaHHUKOB?

KakornpenensercaBuamMoCcTbIIPOSKINHINHUUIIEPECEUECHUS IBY XMHOTOIPaHH
MKOB?

Cnucox tumepamypbul, peKoMeHOyeMblil K UCHOIb308AHUIO NO OAHHOU meMme:

bopucenko, U. I'. Haueprarensnas reomerpus. Haueprarenpsnas reomerpus u
WHXKeHepHas rpaduka [DnexkTpoHHsldl pecypce] : yueonuk / U. I'. bopucenko, K. C.
Pymemok, A. K. Tonctuxun. — 8- u3g. — DIJIEKTPOH.TEKCTOBBIE JTAHHBIE. —
Kpacnosipck:Cubupckuiidpenepansubiitynusepcurtet,2018.—332c.— 978-5-7638-
3757-5. — Pexwum pocryma: http://www.iprbookshop.ru/84258.html

Cympyn, JI.U. HaueprarensHas reoMeTpusi[ DNEKTPOHHBIN pecypc] :yIeOHHUK
/[ JI. WU. Cynpyn, E. T. CynpyH.— DJeKTpOH.TEKCTOBbIC JaHHBIC. —
Kpacnosipck:CubupckuiidpenepansubiityauBepcutet,2018.—244c.— 978-5-7638-
3802-2. — Pexwum mocryma: http://www.iprbookshop.ru/84259.html

http://www.propro.ru/graphbook/ - smexrpoHHBIE y4eOHBIE MOCOOHS TIO
Kypcam «HaueprarenbHas reomeTpus», « KOHCTpYKTOPCKUE JOKYMEHTBI U IpaBUiia

KX BBIIIOJIHCHUA), ((FCOMGTPI’I‘IGCKI/IC OCHOBBI IIOCTPOCHHA YCPTCIKAN.


http://www.iprbookshop.ru/84258.html
http://www.iprbookshop.ru/84259.html
http://www.propro.ru/graphbook/
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Tabnuma2-JlanHpIeKk3a1auaM

Bapuant 1 2 3 4 5 6 7 8 9 101 11 12
A x| 50 75 95 50 80 -68 | 85 78 95 40 48 65
y| -15| 29 23 -40 | 45 9 25 44 20 5 -10| 10
z| 30 -38| 45 46 -20| 28 35 20 35 50 35 27
H x| 10| 20| 10| 10| 10| 10| 10| 12| -15] 5 | 5 | 10
é y| -35| 5 13 5 20 30 -25| 6 38 30 -25| 25
E 40 6 5 -20| 45 12 65 40 15 5 15 10
§ gq x| 30 15 68 60 45 -63 | 90 40 55 60| -78| 85
- vy 60 | 70| 80 | 15| 70| 29| 70| -70] 80 | 30| 50 | 35
z| 10 72 15 28 65 72 15 10 80 10| 25 15
O x| 10| 20| 5 10| 15| 5 | 20| 5 15| 15] 5 | 25
y| 60 30 15 10 5 15 -35| 35 48 5 30 15
Tabmuna3-/laHHpIeK3a7aue
papuanT | 1 2 3 7 5 6 7 8 | 9 10 11 | 12
3IEMEHT i | I Ocsb . | I | TUL Ocp | mm | 1o Och | mm | 1
Iz I, X1 I3 I, 111 X 111 I, X I3 I
Tabmuad4—JlanHbIeK3a1aqamM
Koopaunater A B C D
Bapuanr Xyl z| X y z X y z X y z
1 37128 |-5 | 19 14 -6| 10| 8 | -27 37 -32
2 40|16 | 8 -8 40 40 19| 19| -22 | -30 33 11
3 35/-34 | 9 12 34 32| -10] -28| -12 | -24 20 18
4 9136 |38 | 35| -12 5 15( -13| -10 | -10 29 23
5 9112 |34 | -35| -36 10f 26| -36| -11 | -24 -9 28
6 42|-41 |-5 | 15 13 32 6| -23| -23 | -18 224 9
7 12(36 |14 | 38 | -10 38 18| 26| 20 | -32 -23 40
8 3711 (16 | 13 | -35| -30, 6 33| -8 | -20 -11 -26
9 421 6 |30 | 13| 32| -200 14 -26/ 9 | -14 0| -40
10 34|35 |10 | -34 7 38| 12| 22| 13| -12 -14 30
11 5142 |12 | 35| -12| -34 20[ -24| -40 | -10 3 6
12 38|40 | 8 8 -10 36| -9 22| 12| -32 -14 32




Tabmuma5-Jlanabick3agaue

BapUaHT 1 2 3 4 5 6 7 8 9 10 11 12
AKKB | 2:3| 4:1| 53| 34| 23| 51| 25| 7:2| 83| 23| 1.7| 25
Tabauma6—/lanabIek3agadam
Noga- A B C K D IInockocTtsP
PHAHTA X |y z| x| vy z x| vyl z X yl z X| vy PX Py | Pz
1 117 |90(9 52125 (70 |10 (8348 (68 -B5 |135(19 |36 [20 (90 80
2 120 [90f10 |50(25 |80 [0 |[85(50 |70 | -PB5 ([135(20 |35 L30 |95 30
3 115 | 9010 |52125 (80 |0 (8045 [65 -p0 13018 |35 [20 (90 80
4 120 | 9210 |50120 (75 |0 (80146 (70 -B5 |135(20 |32 [20 (80 80
5 117 |9 [90 |52|79 [25 |0 [48|83 (68 - 110 |135(36 |19 [20 (80 90
6 115 |7 (85 |[50180 [25 |0 (50185 (70 - 110 |135(40 |20 [20 (90 80
7 120 [10[90 |[48(82 |20 [0 [52(82 |65 | -[L10 [136(38 [20 [30 |90 40
8 116 |8 (88 |50 78 [25 |0 (46180 (70 - [L08 |135(36 |20 [20 (95 70
9 115 1092 |50180 [20 |0 [50185 (70 - 110 [135( 35 |20 [20 |100 [ 80
10 18 [10[90 |83(79 |25 [135(48 (83 |67 | -[10 (0 (36 |19 [40 [100 | 50
11 20 12192 |85(80 |25 [135|50(85 |70 - 110 |0 35120 [40 (100 | 60
12 15 (1085 | 80|80 |20 [130({50(80 |70 | -[O8 [0 |35 |20 [40 |90 80
Tabnua/—JlanHBIeK3aa9aM
BapUaHT 1 2 3 4 5 6 7 8 9 10 11 12
C X 46 50 52 54 56 39 41 43| 45 47 49 | 51
y 8 10 12 14 16 1 3 5 7 9 11 13
z 7 9 11 13 15 17 2 4 6 8 10 12
é D X 7 8 9 10 11 12 13 141 15 16 17 18
% y 16 18 20| 22 24 13 15 17 19 21 23 | 25
o
Q z 14 16 18| 20 22 24 26 28 1 30 32 34| 31




Tabmua8—/lanHbIeK3aa9am

A B C
Bapuantsl y > y > ” y
1 71 59 9 30 18 81 0 26 56
2 73 58 10 32 26 80 0 27 43
3 70 57 10 31 31 70 0 28 50
4 72 56 70 28 28 10 0 29 40
5 74 12 75 27 42 20 0 64 35
6 68 9 90 26 39 10 0 69 61
7 67 13 65 25 29 20 0 54 44
8 66 10 80 24 61 26 0 36 53
9 18 11 72 70 59 24 0 34 44
10 20 11 70 68 56 20 75 36 45
11 15 10 66 66 55 18 75 38 42
12 16 12 71 72 54 21 74 40 46
Tabmuna 9-YrnsiHaknoHacnenosPinPxkocuX(srpasycax)
Vsl BAPUAHT
HaKJIOHA 1 2 3 4 5 6 7 8 9 10 11 12
BrmsiPx 10 15 20 25 30 35 40 45 50 95 60 65
o P2 20 25 30 35 40 45 50 55 60 65 70 75
Tabmunal 0—/lanHBIeK3aauaM
BapUaHT 1 2 3 4 5 6 7 8 9 10 11 12
X 45| 46| 47 481 49| 50| 51 52 53| 54 55| 56
_ A y 0 4 6 8 10 [ 12 14 17 1 3 5 7
g z 0 3 5 7 9 11 13 15 17| 2 4 6
g{ X 5 6 7 8 9 10 11 12 14 | 16 13 15
2 B y 10| 12 14 16 18 [ 20 22 24 11| 13 15 17
z 8 10 12 14 16 | 18 20 24 26 | 29 17 23
Taomuual 1-YrnsinaknoHacnenosPinPakocmX(Brpasycax)
Vsl BAPUAHT
HAaKJIOHA 1 2 3 4 5 6 7 8 9 10 11 12
BosiP1 80 75 70 65 60 55 50 45 40 35 30 25
onisiP2 50 45 40 35 70 65 60 30 70 65 45 40




Tabmumal2—/lanabpiek3amagam

A B C
Bapuantsl " y 7
1 117 90 9 52 25 79 0 83 48
2 120 90 10 50 25 80 0 85 50
3 115 90 10 52 25 80 0 80 45
4 120 92 10 50 20 75 0 80 46
5 117 9 90 52 79 25 0 48 83
6 115 7 85 50 80 25 0 50 85
7 120 10 90 48 82 20 0 52 82
8 116 8 88 50 78 25 0 46 80
9 115 10 92 50 80 25 0 50 85
10 18 10 90 83 79 25 135 48 83
11 20 12 92 85 80 25 135 50 85
12 15 10 85 80 80 20 130 50 80
Tabnual3—/lanabIcK3agauam
A B C
BapuanTsl ” y Z y

1 68 | 110| 85 135 19| 36 14 52| 0
2 70 | 110 85 135 20| 35 15 50| O
3 65 105 80 130 18 35 12 50 0
4 70 115 85 135 20 32 10 50 0
5 68 85 110 135 36 19 14 0 52
6 70 85 110 135 40 20 15 0 50
7 65 80 110 130 38 20 15 0 52
8 70 85 108 135 36 20 15 0 52
9 70 85 110 135 35 20 15 0 50
10 67 85 110 36 19 121 0 52
11 70 85 110 35 20 120 0 52
12 70 80 108 35 20 120 0 50




Tabmunal4—/lanHpleK3agauaM

A B N 5 VYronkocu
BapUaHT Px | OX
X |y z| x y z X[y z X |y z P1 P>
1 65 [10 |60 [ 25( 15[ 50| 45| 25| 20| 20| 55| 55| 90| 30°| 75°
2 70 15|50 [ 20| 20| 40| 45| 30| 10| 10| 40| 55| 90| 45°[ 75°
3 45 160 |55 | 10| 40| 25| 60| 25| 15| 60| 30| 40| 90| 60°| 60°
4 60 |60 |15 | 40| 15| 55| 30| 35| 25| 15| 15| 35| 90| 75°| 60°
5 25 [35]|10 | 60| 10| 20| 10| 20| 50| 10| 10| 15| 90| 307 45°
6 10 {45 (45| 25| 10| 10| 65| 20| 15| 50| 15| 35| 90| 45°[ 45°
7 55 |15 |10 | 15| 10| 40| 10| 30| 25| 10| 45| 25| 90| 30Y| 30°
8 70 |10 (10 [ 30| 45| 25| 10| 20| 15[ 10| 20| 20| 90| 45°[ 30°
9 40 |10 |45 ] 10| 30| 55| 50| 60| 10| 60| 50| 50| 90| 607 | 45°
10 5, |60 |25 | 35| 15| 10| 10| 50| 55| 10| 30| 20| 90| 75| 45°
11 20 [20 |25 | 35| 60| 60| 60| 45| 35| 60| 10| 40| 90| 75°| 75°
12 5, |15 {15 | 20| 50| 10| 10| 10| 30| 30| 50| 10| 90| 75°[ 30°
Ta6mual 5—/]aHHBICK3aTaHUTO
BapHaHT A C 0
Zr| %12
y z y y z

1 B 21 0 56| 26 3 37 0| 80 /| 10 10
2 81| 21 0] 60| 48 0 11] 32 0| 60| 70| 76| 9 (15
3 82| 22 0] 62| 46 0 12 34 O 9| | 7| 11| 20
4 83| 23 0| 63| 44 0 13 36 O 61| 72| 78| 8 | 25
5 84| 24 0| 64| 42 0 14 38 0O 88| B 79| 12| 30
6 8| 25 0| 65| 40 0 15( 40 0| 62| 74| 8| 7 | 25
7 91 19 0 59| 38 0 9 42 O 57| /5| 74| 13| 20
8 ;| 20 0] 58| 36 0 8 44 0| 63| 76| 3| 14| 15
9 76| 18 0] 57| 34 0 7 46 0| 57| | 72| 15 10
10 n| 0| 56| 32 0 6 48 0| 58| | 71| 16| 15
11 6] 16 0 54| 30 0 ) 33 o 6| ™| 70| 1r| 20
12 7 20 0| 5| 28 0 4 35 0| 56| 8 | 69| 18| 25
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[TpunoxenneA

Tabmuual 7-JlaHHbIe IISPAKTHUECKOT03aHATHS
Nezapanus

Neap =7 3 4 5 6 71 8
namra RIRL[R|RL[R|RL[R2Z[R |[RI|R2[R |RL|R2 | R | R |RL[R2

1 25113118(10|35(13 |10 (16|13 |18 |45]|22 |13 |44 23|13 |23
28112 117(10 33|12 |10 (15(12 |14 |35|17 |10 |34 |18 |10 | 17
3 30114 118(11 38|14 |11 (17|13 |16 40|19 |11 |38 |20 |11 |21
4 32116 (19(13|45(16 |13 (19| 16 |19 |47 |23 |13 |46 |24 |13 |20
5 35110120 9 | 31|10 9 (13|11 (1332|116 9 |32]|16] 9 |14
6 24115 121(12 42|15 |12 (18| 14 |17 |42 |20 |12 |40 |22 |12 | 26
5
8
9

22 (11122 9 (31|11 | 9 |14 11|13 (32|16 9 |32|16]| 9 |16
20(13|15|10(34(13 |10 |16 12|14 (35|17 (10 |34 (18|10 |18
26 |15 (14|12 | 42|15 |12 |18 |14 |17 (42|20 |12 |40 |22 |12 | 23
10 34110(24(10|31(10|10 |13|12 |14 (35|17 |10 |34 |18 |10 | 16
11 3612122 9 (36|12 9 |15 11|13 (32|16 9 |32|16]| 9 |15
12 31(14 21|11 (36|14 |11 |17 13|16 (40|19 (11 |38 (20|11 |20
13 33(16 22|13 (42|16 |13 |19 16 |19 (47|23 (13 |46 (24|13 |20
14 2112|126 9 [35(12| 9 |15 11|13 (32|16 9 |32|16]| 9 |18
15 2317 |124|14 (49|17 |14 |20 17 |20 (50|24 (14 |48 |26 |14 |21
16 2711|2511 (41|11 |11 |14 13|16 (40|19 (11 |38 (20|11 |17
17 37113 |126|10(31(13 |10 |16 12|14 (35|17 (10 |34 (18|10 |20
18 19(15|15(12 | 45|15 |12 (18|14 |17 |42 |20 |12 |40 |22 (12 | 21
19 18110 (17|11 (44|10 |11 |13|13 |16 (40|19 |11 |38 (20|11 |19
20 16112 (20 9 [40(12| 9 |15|111 |13 (32|16 | 9 |32|16| 9 |20




Tabmural 8-JlaHHBIC IIATTPAKTUIECKOTO3aHATHS

Bapuaut4

Bapuant3

Bapuant6

Bapuant5
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YYEBHOE ITOCOBHE (ITPAKTUKYM)

K mpaktrueckum 3aHATHAM 10 AucHHIUIMHE «HadepraTenbHas reoMeTpHs»
JUTsI CTYZICHTOB HampasiieHus nmoarotosku 21.03.01

CocrTaBureu; HIoakM.A.

Penaxrop:




MUWHUCTEPCTBO HAYKHWU BBICIIET'O OBPA30OBAHUSI POCCUIICKOI
®EJIEPALINN
d)e;[epaﬂbHoe rocyaiapCTBCHHOC aBTOHOMHOC 06pasoBaTeanoe YUPCIKACHUC

BBICILICTO 00pa3OBaHMUs
«CEBEPO-KABKA3CKMU ®EAEPAJIbHBIN YHUBEPCUTET»

METOJUYECKHNE PEKOMEHJIALINN
10 OPraHU3aLUU CaMOCTOSTEIbHOM pabOThI
1o nucumiuinee «HadyeprarenbHas reoMeTpusi»

HanpasneHue noarotosku 21.03.01 — HedpTerasosoe Aeno

HanpasneHHoCTb (Mpodub): IkcnayaTtauma n 06CayRMBaHME 06BEKTOB TPAHCMNOPTA, XPaHEHUA 1
nepepaboTkn HedTH M rasa

KBanudukarms BeITyCKHUKA: OakazaBp

CraBpormonb, 2026



MMHUCTEPCTBO HAYKHU U BBICIIEI'O ObPA3OBAHIA
POCCHUUCKOU OEJIEPAITNN

®enepanbHOE rOCyAapCTBEHHOE aBTOHOMHOE
0o0pa3oBaTesbHOE YUpPEeXkKJACHHUE BhICIIEr0 00pa3oBaHuUs
«CEBEPO-KABKA3CKWM ®EJEPAJIbHBINM YHUBEPCUTET»

HAYEPTATEJIbHAS 'EOMETPUA

Meroanyueckue peKoMeH1aluu
(HO OPraHU3aLMU CAMOCTOSATEIIBHON pa60TLI)

0719 cmy9deHmMo8 o HanpasaeHuto 21.03.01 — He¢gpmezazosoe deso

Crasporons, 2026



VK
BBK
PeneH3enThl:

[Imak M.A., Bpyonesckas C.C. HaueprarenbHasi reoMmetpusi. MeToauuecknue peKoMeHamu (o
OpraHM3alMy caMOCTOSTeNIbHOM padboThl). CtaBpomnonb: CeBepo-KaBkasckuii Gpenepanbubiii yausepeuret, 2026.
—13c.

MeToanyeckme  pekomeHgaumMm  npefHasHavyeHbl AN U3YYEHUS  AUCLUMNAWHDI
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BBE/JIEHHE

Jucnunnuna «HadepraTenpHasi reOMETpUs» OTHOCUTCS K IPOGECCHOHAIBHOMY LUKITY TUCIUIUINH
(6a3oBoii uactn). Ee ocBoenue npoucxonut B 1-om cemectpe.

N3zyuyenne nucumiumbel «HavyeprarensHas reoMeTpHs» 0a3upyeTcsl Ha 3HAaHWU OOLICTEXHUIECKUX U
o0IIenH)KeHepHbBIX AUCLUIUINH, TaKUX Kak «MaTtemaTnka» u «BBeneHne B CieUaIbHOCTbY, @ TAKXKE Ha 3HAHUU
paszenoB «'eomerpusi» 1 «CTepeoMeTpush MKOIBHON IPOrpaMMbl.

Paznen «HaueprarenbHast reoMeTprs» OCHOBAaH Ha PEIIEHUH POCTPAHCTBEHHBIX 337a4 C IIOMOLIBIO
KOMIIJIEKCHBIX uepTexel (3mopoB). [Ipexae ueM NpucTynuTh K PELICHUIO 3a1a41 Ha YepTexe, HaJ0 IOHSTh ee
yCIIOBHE, IIPEICTaBUTh B IPOCTPAHCTBE 33aJaHHBIE T€OMETPUIECKUE 00pa3bl U IPOCTPAHCTBEHHOE PACIIOI0KEHHE,
1 YETKO MPEACTABUTh CXEMY PELIEHUs, T. €. YCTAHOBUTH MOCIEN0BATENBHOCTD BHINONIHEHUS onepauuit. [lpu
pELICHNH 3a/1a4 OYeHb MOJIE3HO MPHOETraTh K MOJICIIMPOBAHUIO 33JaHHBIX TEOMETPUIECKUX (DOPM M UX COYETAaHHUN
C MOMOIIIBIO OyMary, IIACTUINHA, YePTESKHBIX HHCTPYMEHTOB U JIFOOBIX MOAXOSIINX OAPYIHBIX IPEAMETOB U
MaTepHasoB.



1 O0mast XapaKTepUCTHKA CAMOCTOATEIbHOM PadoThI

Hesslo n3yueHus AUCUUILIMHE siBJsieTcst popMupoBanue odmenpodeccuonanbubix (MA-Lomk-2, M-
2011K-2) KOMITETSHITNH Oyayiero 6akanaspa o Hampaeienuto noarorosku 21.03.01 — Hedrerazoroe nerno.
3aaun AUCHMIIHHBIL
- pa3BUTHE MPOCTPAHCTBEHHOTO MPEJCTABICHUS H BOOOPaKEHHUS, a TAK)Ke KOHCTPYKTUBHO-TE€OMETPUIECKOTO
MBIIUTICHHS, HEOOXOAUMOTO ISl PEIICHUS PA3IMYHBIX HH)KCHEPHBIX 3/1a4;
- pa3BUTHE COCOOHOCTEN K aHAIM3Y M CHHTE3Y IPOCTPAHCTBEHHBIX ()OPM, peann3yeMbIX B BUE YepTeKeH
KOHKPETHBIX T€OMETPUYECKHX 00BEKTOB;
- BBIpa0OTKA 3HAHUI1 U HABBIKOB, HEOOXOIMMBIX JIJIsSI BBIIOJHEHHS H YTCHUSI KOHCTPYKTOPCKOM, IPOSKTHOW U
paboueil TeXHUIEeCKOH TOKyMEHTAITHH.
Henu u 3axa4uu caMmocToATEeNIbHOI padoTei: CamocTosiTeTbHas paboTa HaIllpaBlieHa HA PEMISHUs psaa 3a1a4, K
KOTOPBIM OTHOCSITCSI:
- CHCTeMaTH3aIMs U 3aKpEIUICHHE MOMYYEeHHBIX TEOPETUICCKUX 3HAHUN U MPAKTHIECKUX YMEHHH

CTYJICHTOB;

- yriay6lieHne U pacliipeHne TeOpeTUYeCKUX 3HaHUMH;

- (dbopMHpOBaHKE YMEHHSI UCIIOJIb30BaTh CIPABOYHYIO JIUTEPATYPY;

- pa3BUTHE MMO3HABATENBHBIX CIIOCOOHOCTEH M aKTUBHOCTH CTYACHTOB:

- TBOPYECKOM MHUIIMATHUBBI, CAMOCTOSITEILHOCTH, OTBETCTBEHHOCTH U OPTaHU30BaHHOCTH;

- ¢dbopMHpOBaHHE  CAMOCTOSITENBHOCTM  MBIIUICHHUS, CIIOCOOHOCTEH K  CaMOpa3BUTHIO,
CaMOCOBEPIIEHCTBOBAHUIO M CAMOPEAIN3allNN;

- pa3BUTHE UCCIEOBATENBCKUX YMEHHH.

AkTyajnbHOocTh: OO0CHOBaHA HEOOXOANMOCTBIO PAa3BUTHA HPOCTPAHCTBEHHOTO NPEICTABICHHUS U BOOOPAKEHUS,
a TaKk)Ke KOHCTPYKTUBHO-TEOMETPHUUECKOTO MBIIIIJICHHUS, HEOOXOIUMOTO JUIS PENICHUS Pa3InYHbIX HHXCHEPHBIX
3aja4,- BBIpaOOTKM 3HAaHUH M HABBIKOB, HEOOXOIMMBIX JJIs1 BHITIOJIHEHHS U YTEHUSI KOHCTPYKTOPCKOM, IPOEKTHON
1 paboueil TeXHUYECKOW JOKyMEHTaLWH. 3HAaHU [TOJyIeHHBIE B paMKax M3Y4YEeHUs TUCUUIUINHBI HEOOXOANMBI
Ha MPOTSHKEHUH BCel POQecCHOHATEHON IS TeTbHOCTH.

Buasbl camocTosTeIbHON padoThI

Paboueit nporpaMMoii 0 JUCLHUILTUHE MPEAYCMOTPEHO CAaMOCTOSTEIEHOE U3yUEHNE MAaTEepUaIOB [0 TeMaM
JUCHUIUIMHBL. 111 YCTIETHOTO BBITIOIHEHHS JAHHOTO BHJIAa paboT, HEOOXOAMMO CAMOCTOSITENIFHO IETalIbHO
W3yYUTh MaTEepHabI MO MPECTABICHHBIM TeMaM M0 PEKOMEHIyeMbIM HCTOYHHKAM HH(opMaIyu:

Neri/mt PexomMeHniyeMble HCTOUHUKH HH(OpMaLIUU
Buast (Ne uctounuka)
camMoCTOSATeNbHON | OCHOBHAA JlonmoaHUTEIbHAS MeTtoanueckas Nurepner-
paboThI pecypcbl
1 TToaroroBka k 1-3 1-6 1-2 1,35,6
MPAKTUICCKUM
3aHATUAM
2 TToxaroroBka k 1-3 1-6 1-2 1,2,45,6
JICKOIUOHHBIM
3aHATUAM
3 CamocrositensHoe | 1,3 1,6 2 1,2,45,6
U3Yy4YECHUE
JIUTEPATYPBL 110
Temam 1-8
5 Tlonroroska k 1-3 1-6 1,2 1-6
3a4ETY C OLIEHKON

[Ipu u3ydyeHnn MaTEpPUAIOB 110 KaX 10K TeMe HEOOXOAUMO COCTaBUTh KPaTKUI KOHCIIEKT HanOoJiee BasKHOM
WHPOPMALIUH.

[ToMuMO caMOCTOSITETPHOTO U3yUCHHSI MATEPHUAJIOB IO TEMaM K CaMOCTOSATEBHON paboTe CTyIEHTOB OTHOCUTCS
MOATOTOBKA K JIAOOPATOPHBIM M JIEKIIHOHHBIM 3aHSATHSM TI0 PE3yJIbTaTaM KOTOPOH CTYJIEHT MPEACTABISET OTYET



NPEnoJaBaTeNto U MPOXOAUT cobeceIoBaHue.

[Ipu caMoCTOATENHHOM MOJTOTOBKE K ayIUTOPHBIM 3aHSITHSM CTYJICHT:

- OPraHMU3YET CBOIO JEATECILHOCTh B COOTBETCTBUU C METOJIMYCCKHM PYKOBOJICTBOM I10 BBITIOJTHEHUIO
71a00paTOPHBIX padoT;

- u3y4yaeT UHGOPMAIHOHHBIC MaTePHAIHI;

- IOATOTABINBACT ¥ 0(hOPMIISIET MaTepHaTB JTAOOPATOPHBIX padOT B COOTBETCTBUH C TPEOOBAHMSIMHU.
B pe3ynbTaTe BRINOIHEHHS YKa3aHHBIX BUJIOB CAMOCTOSATEIILHON paboThl IPOUCXOTUT (POPMHUpPOBAHUC
po(heCCUOHANBHBIX KOMIICTCHIIUH MPEACTABIICHHBIX HUXKE:

N -1lonk-2 IEMOHCTPHUPYET HABBIKH OTIEPATHBHOTO BBHIITOIHEHNS TpeOOBaHUIT pabodero mpoeKTa.
NJI-2 onk-2 onpenenseTr MPUHIMITHATBHBIC Pa3InYKs B ITOAX0/aX K MPOSKTUPOBAHUIO TEXHUYECKUX 00BEKTOB,
CUCTEM U TEXHOJIOTUYCCKHX MPOIIECCOB.

2 Ilnan-rpaMk BHINOJTHEHUS CAMOCTOATEILHOM PadoThI

[TpaBunbHas OpraHu3aysi CaMOCTOSATEILHON paboTh U €€ CHCTEMAaTHYHOCT, ITO3BOJISIET pa3BUBATh YMEHUS U
HaBBIK{; TIPOBOAUTH CUCTEMATH3ALIUIO TTOJIyUYCHHBIX 3HaHUH, 00€CIIeYnBaTh BHICOKUH YPOBEHb YCIIEBAEMOCTH B
nepuoj 00y4eHusl, HOITy4YUTh HaBBIKH MOBBIIEHUS TPO()ECCHOHATIBHOTO YPOBHSL.

IIpu caMoCTOATENFHOM N3YUYEHUH MAaTEPHUAJIOB I10 MPEICTABICHHBIM TEMaM CJIeAyeT MPHUIEeP>KUBATHCS
NPUBEACHHOTO HIXKE rpaduka:

Ne Cpok
n/1_1 TeMbl 111 CaMCTOATENLHOTO U3Y4YCHUS H3yUYCHHS
MaTepHaIoB
2 cemecTp
1 Beenenue B JWCLHILIHHY. Konctpykropckas qokymentanus. [IpaBuna 1 Henens
odopmiieHus ueptexeii B coorsercteun ¢ ECK/I,
2 [TpoeKImu TOUKH. 3 Henens
3 [Ipoeknuu npsMoii. 5 Henens
4 [TpoekIuu MIOCKOCTH. 7 Henenst
5 ITocTpoeHre nuHUM TepeceueHUsl IBYX ITIOCKOCTEM. 9 Henens
6 [MapannensHOCTh U MEePIEeHANKYJIIPHOCTD JABYX OOBEKTOB. 11 nenens
7 Mertozb1 npeobpa3oBanys yepTeka 13 Hepens
8 MHOrOrpaHHHKH. 15 nenens

3 KOHTpO.]II)HI)Ie TOYKH U BH/IbI OTYETHOCTH 110 HUM

[Ipu n3yyeHnn TUCIUTUIMHBI B COOTBETCTBUH € paboyel nmporpamMmoii TpedyeTcs ciaTh MpeCcTaBICHHbIC HIKE
KOHTPOJIbHBIE TOYKHU:

Ne Bup nestenbHOCTH CTYJEHTOB Cpoxu KomnuectBo
n/o BBITIOJIHEHHUS 0aJIoB
1 cemecTp
1. ITpakTuueckue 3ansaTus 1-3 8 Henmensa 15
2. [TpakTuueckue 3aHsATHS 4-6 12 nenens 20
3. [TpakTuueckue 3ausaTus 7-9 18 nemens 20
Hroro 3a 1 cemectp 55
Hroro 55

Tekymas arTecTanus CTyICHTOB IPOBOIUTCS MPENOaBaTeNIeM, BEIyIIUM JIAOOPATOPHBIC 3aHATHUS TI0
JUCITUILTHHE, B (hopMe coOeceIOBaHMS.

Jormyck k 1abopaTOpHBIM 3aHATHAM MTPOUCXOANT IIPH HAIMYHH y CTY/IEHTOB MOJTOTOBIEHHOTO BaTMaHa
¢dopmata A3. 3aimuTta padOT MPOXOIUT B (POpPME MPEACTABICHUS YEPTEIKEH HITH SITIOPOB C BHIMOJIHEHHBIMU
3a/IaHUSIMU M OTBETOB Ha BOIIPOCHI IIPEIOIaBATEIIS.

MakcuManbHOE KOJTUYECTBO OAJIOB CTYJICHT MOJIYYaeT, €CIIH 3aIJaHUE BBHITTOJHEHO BEPHO, TEXHUYECKU TPAMOTHO
1 0OpMIICHUE YEPTEKEH COOTBETCTBYET YCTaHOBIIEHHBIM TpeboBanusM ECKJI, a oTBETHI OIHOCTHIO
PacKpbIBaOT CyTh Borpoca. OCHOBaHUEM ISl CHUKCHUS OIICHKH SIBJISTFOTCSI:



- OTCTYILIEHUS OT ycTaHOBIeHHBIX TpeOoBanuii ECKJ/ mo odopmMieHmIo yepTexeii;
- HETOYHOCTH TP PEIICHNH 3a7a9 MIIM BBITTOJIHEHUS 33/TaHNUS;
- HETIOJTHOTAa OTBETA.
UepTexk MOKET OBITH OTIIPABIICH HA JOPAOOTKY B CIICIYIONIUX CIyYasiX:
- HEBEPHO pelleHa 3aa4a WM BHIITOJHEHO 3a/IaHUE;
- OTCYTCTBYET O0(hOpMIICHHE YepTerKa M0 yCTAHOBIEHHBIM TPEOOBaHMSIM.
TumnoBsie KOHTPOJILHBIE 3a]aHUS U HHbIE MATEPHAJIbI, XapaKTePU3YIIIHe 3Tanbl (JOPMUPOBAHUS
KOMIIeTeHIUH

Bompocsr st cobecenoBanus

ba3oBblii ypoBeHb

1. HazoBute ocHOBHBIE POPMATHI M UX Pa3MEpHhI.

2. HazoBute crangapTHbie MacITabbl.

3. [lepeuncnuTe TUITHI TUHUIA, UCTIONB3yEeMbIE TP CO3AAHUN YEePTEKA.

4, UYewm onpexensercs Homep IpudTa?

5. UTto Ha3bIBaeTCA CONPSLKEHUEM?

6. [lepeuncnute ocHOBHBIE TpeOOBaHMS IPH HAHECEHUH Pa3MEPOB.

7. Kak pexomentyercs pacrosaratb pa3Mepsbl, OTHOCSIIHECS K OAHOMY U TOMY XKe
KOHCTPYKTHUBHOMY 3JIEMEHTY?

8. Ha xakoMm paccTossHUM APYT OT Apyra U OT KOHTYPHOUH TWHUH MPOBOIATCS pa3MepHbIe THHAN?

9. I"'me HaHOCST Ha YepTeKe pa3Mep YKUCIa OTHOCUTENBHO pa3sMEPHON JTHHUH?

10. UTto Ha3BIBAIOT MOCTOSIHHOW MOHXa Ha smiope?

11. Uro Takoe OKTaHT MpOCTpaHCTBA?

12. KakuMm nmpaBuiom cienyeT pyKoBOACTBOBATHCS MPHU MEPEHOCce TOUEK ¢ ocu Y 1 Ha och Y37

13. Kakwue 3Haku UMEI0T KOOPANHATHI TOYEK, PACTION0KEHHBIX BO 2 U § OKTaHTax?

14. Kak BoccTaHOBUTH MONOKEHNE POCTPAHCTBEHHOH TOUKH IO €€ TPOCKIUIM?

15. CKOJIBKO MPOEKIHUK TOYKHU OIPENEISII0T €€ MPOCTPAHCTBEHHOE MOJIOKEeHNE?

16. Yro Takoe mMpuHa, TIyOHHA ¥ BEICOTA TOYKH?

17. Kakwue npsimble Ha3bpIBalOT TUHUAME YpoBH:A? [Ipoenupyromumu npsMeiMu?

18. Kaxue Touku Ha3bIBAIOT CliegaMu IpsIMOA?

19. Kax maxonstcs cienbl mpsaMoi?

20. CdhopmynupyiiTe MpaBUIIO MPSIMOYTOIBHOTO TPEYTOJIbHUKA JIJIsl OTIPEIeIICHUS] HATYPaIbHOM
BEJIMYMHBI OTPE3Ka.

21. Kaxk onpenensiercst npuHauIeKHOCTh TOUKU 33JaHHOM MpsMOK?

22. Kak nzobpaxarorcst Ha 3MMope napajielbHbBIE MPSIMbIC, TEPECEKAIOIINECS U CKPEIINBAIOIINECS
npsiMbIe?

23. [1o xakuM TOYKaM ONpeAeNseTCS] BHIUMOCTh OOBEKTOB?

24, Kax 3amaeTcst IuiockocTh Ha 3mrope?

25. Uto Ha3BIBAETCS CIIEAOM TUIOCKOCTH?

26. Uro 00111ero B pa3u4HbIX CIOc00aX 3alaHus TIOCKOCTH?

27. Kak ompenenuth Ha 31tope, MPUHAUICKUT T MPsiMast 3a1aHHOM TIIOCKOCTH?

28. Kax mocTpouTs Ha 31MI0pe TOUKY, TPUHAIISKAITYIO JAHHON TII0CKOCTH?

29. UTto Takoe mpoeuupyomas MI0CKOCTh?

30. B uem cocTout riaBHas 0COOEHHOCTh MPOCTIUPYIONIUX TUIOCKOCTEH?

31. Kaxkast mmockocTh Ha3bIBaCTCsI INTIOCKOCTHIO YPOBHS?

32. CBo#icTBa MIIOCKOCTH YPOBHSI.

33. Kak pacrionaratorcst Ha IIOpe MPOSKIUY TTIABHBIX JIMHUH IIOCKOCTH OOIIETO MOJI0KESHUS?

34. Kak onpenenuts yros HakJioHa 3aJaHHOM TVIOCKOCTH K TOPU30HTAJIbHOM MJIOCKOCTH MTPOEKIIMMA
I117?

35. Kak moctpouTh Ha 3Mr0pe NPOSKITUH JTUHUH MIEPEeCEYCHHUs TUIOCKOCTEH, 3a/IaHHBIX CIIeAaMu’?

36. Kak mocTpouTh Ha 3Mr0pe NPOCSKITUH JTUHUH MIEPEeCEUCHHUS TNIOCKOCTEH, CIIEIBI KOTOPHIX B
TpeJieNax MmoJsl YepTeka He IePeceKaroTCs?

37. Kak mocTpouTh MpOEKINH JINHUY TTEPECCUSHUS IIOCKOCTEH, Y KOTOPBIX JIBa OJTHOMMEHHBIX
clienia IepeceKaroTCs, a ABa JPYTUX MapaiieIbHbI?

38. Kax mocTpouTs Mpoeknny JIMHUY TepeceueHus MI0CKOCTe|, He 3alaHHBIX clieaaMu’?

39. IIpuBennTe anropuT™M OTpeAETICHIS TOUYKH MEPECEICHUS IPSIMOM U TIIOCKOCTH.

40. Kakyro BcrioMoraTenbHY0 II0CKOCTh HEOOX0IUMO UCTIONB30BATh MIPH OTPEACICHUN TOYKU
nepecedeHns MPsIMOM U IIOCKOCTH?

41. Kax mpoBepuTh Ha 3mIOpe, MapauieaIbHBI U 3aJaHHbIC TIIOCKOCTH?

42. Kak mpoBepuTh Ha 31iope, mapajuleNbHbI I IpsiMast U III0CKOCTh?



43. Kak npoBectu uepe3 TOUKY MIOCKOCTb, NapaluIeIbHYIO 33JaHHOMN MIIOCKOCTH?

44, Kak ompenenuts Ha 31IOpe MEPIEHAUKYISIPHOCTD PSMOH U TIOCKOCTH?

45, Kaknmu nepecexaromumucs IpsMbIMHU 33a€TCsl ITIOCKOCTh, MEPIEHANKYIISIpHAs K MPSIMOii
o011ero nonoxxeHus ?

46. Kaxk n3o00pakaercs Ha 3MIOPE MOJI0KESHUE HOBOM ITIOCKOCTH TIPOCKITHH ?

47. Kaxk o603Ha9aeTcs cucteMa IIOCKOCTEH POSKITMA TTPH MX 3aMeHe?

48. Kak pacrnionararotcst IWHUM CBSI3U B HOBBIX CHCTEMaX IIOCKOCTEH?

49. CKOJBKO TOTIOTHUTENBHBIX IIOCKOCTEH MPOESKIMI HaJJ0 BBECTH, YTOOBI MPSIMYIO OOLIETO
MOJIO’KEHUS TIPEe00Pa30BaTh B INHUIO YPOBHA?

50. Kakast npoekuust 00beKTa He H3MEHSIET CBOETO pa3Mepa, €CIIH BCE €ro TOUKU MEePEMEIIaloTCs BO
(POHTANBHBIX MIOCKOCTSIX?

51. Kaxyro npsiMmyto BEIOHPAIOT B MIIOCKOCTH OOIIET0 MOJIOKEHHS MTPH MTPeoOpa3oBaHUH €€ B
MPOCLUPYIOLIYIO?

52. KakoBo B3auMHOE pacIiofioxXKeHre OCH BPAILCHUs ¥ INIOCKOCTH BpaleHus?

53. Kak onpenenuts EHTp U painyc BpaIleHUsI TOYKU?

54. [eprieHaMKYIAPHO KaKOH IIIOCKOCTH MPOEKIUH HAIO BRIOPATh OCh BPAICHHS, YTOOBI IpsiMast
00II1ero MOJIOKEHUS CTajla (PPOHTAIIBIO?

55. Kakast mpoekuust 00beKTa He H3MEHSIET CBOUX Pa3MEPOB, €CIIH OCh BpAIICHUS 1
nepneHauKysapHa [12?

56. [To xakuM TUHHAM TIEPEMEIAI0TCs POSKIUK TOYKH, BPaIllaeMOil BOKPYT OCH, TIapaylIeIbHOM
MJIOCKOCTH MIPOEKITUI?

57. Kak nocTpouTts COBMEILLICHHOE MOJI0KEHUE TOUKH 3aJaHHOM TNIOCKOCTH C IMJIOCKOCTBIO
MpOeKUU?

58. B 1em coctout crioco6 coBmerieHus?

59. Kakue mnockocTy 00bIYHO IPUMEHSIOT B KAUECTBE BCIIOMOIaTENIbHBIX MIPH MOCTPOSHUH CEUEHUS
MHOTOTpaHHHUKA?

60. Kax cTpountcs ceueHre MHOTOIrpaHHHUKA TPOCSITUPYIONIEH TNIOCKOCTHIO?

61. Kak cTpoutcs ceueHre MHOTOTPaHHUKA MJIOCKOCTBIO OOIIETO TOIO0KEHUS?

62. ANTOpUTM HaXOXJICHHUS TOUYEK MEPeceueHHs IPsSMON C MHOTOTPAaHHUKOM.

63. UYro Ha3bIBaETCA Pa3BEPTKOMN MOBEPXHOCTHU?

64. HazoBwute criocoObI mOCTPOCHUS Pa3BEPTOK.

65. B uem cyTh criocoba TpHaHTYISIUE U 001aCTh €ro IpuMeHEeHHS?

66. Kakue cBoiicTBa HOBEPXHOCTH COXPAHSIOTCS HA €€ pa3BepTKe?

67. Yrto Ha3pIBaeTCS BUAOM?

68. Kak Ha3bIBarOTCS OCHOBHBIE BHJIBI?

69. Kak npaBuibHO BRIOpATH TI1aBHBIN BUI?

70. [IpaBuia KOMIOHOBKH H300paKeHHI HA MTOJIE YEPTEXkKA.

71. UTto Ha3BIBAETCS MPOCTHIM pa3pe3om?

72. Kaxk Ha3bIBaroTCS NpocThie pa3pe3bl?

73. B kakux ciy4asx 0003Ha4arOT CEKYIIYIO TIOCKOCTH?

74. Kaxue pazpe3sl Ha3bIBarOTCS CIOXKHBIMHU?

75. B uem oTinume cryneH4yaToro paspesa ot JIOMaHoro?

76. B kakux ciydasx ceueHue He 0003HayaeTcs?

17, I'me pacmonararoT BEIHECEHHOE cedeHHe?

78. Kaxue BUIbI aKCOHOMETPHUYECKUX MTPOEKIUN BBl 3HAETE?

79. ITox KakuM yTiIoM pacroyioKEeHbl OCH B U30METPUH?

80. Kakyo ¢urypy npeacraBisier nzoMerpudeckas IpoeKIus OKPYKHOCTH?

81. Kakwne npunsThl K03pQUIMeHTs UCKakeHus 10 ocsiM X, Y, Z AJisl IOCTPOSHHS JUMETPUIECKON
poeknun?

82. [Ton xkakuMu yriiaMu pactojIOKeHbl OCH B TUMETPUN?

83. OcHOBHBIE ITpaBUJIa HAHECEHUS IITPUXOBKU B AKCOHOMETPUUYECKUX ITPOSKIIHSIX.

84. Kak knaccugunupyrotcs pe3s0s1 o npoduiro?

85. Kak nzobpaxaercs pe3pba Ha cTepikHE?

86. Kak u3o0paxkaeTcs pe3nda B OTBEpCTHH?

87. Kaxk BBITIONTHSIETCS MITPUXOBKA B pa3pe3ax pe3r0OBBIX M3

88. Kakwue pe3p0oBbIe coefnHEHNUS BBl 3HaeTe?

IToBbIlIEHHBI YPOBEHD
Kaxue nanHbIe COOEPKUT YePTEX NeTaTH?
2. C npoBeAeHUs KaKUX JUHUM HAYMHAIOT BHIMIOJIHEHUE YepTexa?

=



3. Ckomnbko nuctoB popmata A4 cogepkutcs B nucte popmara Al?

4, Kaxue paxTops! y4UTHIBAIOT IPH HAHECEHUH pa3MepoB Ha depTexax”?

5. Kak pekomMeHgyeTCcss HAHOCUTBH pa3MepHbIE YUCIa MMPH HECKONBKHUX MapajyiebHBIX Pa3MEPHBIX
TUHUAX?

6. Kakue 3HaKu UCHOIB3YIOTCS IIPU HAHECEHUN Pa3MepoB?

7. Kaxk pacnonoxxensr Toukn A (20,0,30), B(0,15,10), C(25,0,0) oTHOCHUTENBHO TIOCKOCTEH
MIPOeKIUi?

8. CdhopmynupyiiTe OCHOBHBIE CBOWCTBA LIEHTPAILHOTO U APAJUICIBHOTO MPOSIUPOBAHHSI.

9. Uto Ha3BIBAIOT OOPATHMOCTRIO YepTeKa?

10. B 4em 3aknrouaeTcs perieHue npsaMoii ¥ 00paTHOM 3a1a4 B HauepTaTeIbHON reoMeTpun?

11. Kax moctpouts u3oMeTpuio oTpe3ka mpsmoit?

12. Jsikaxoif psiMOi Ha YepTeke CIIesl OyOyT: a) COBMaIaTh; 0) paBHOYAAIEHBI OT Ocel
MIPOEKINH; B) JIE)KATh HA OCH MPOCKITHIA?

13. MoryT 11 CKpeuiBaroecs NpsMble TMHHU UMETh NMapajuieNIbHble MPOSKIIUH Ha IIOCKOCTSIX
I11 u 1127

14. Kak Ha s1m1ope OTVIMYUTh epeceKaroIuecs MpsMbIe OT CKPEIUBAIOIINXCS?

15. SIBISIFOTCS JTU CIIE/IBI IIOCKOCTH (PPOHTAJIBIO M TOPU3OHTAIIBIO?

16. [Toyemy yribl MeXIy CiieJaMy TIOCKOCTH Ha 3IIOPE U B MPOCTPAHCTBE HE PaBHBI APYT APYyTy?

17. Kak npoBectu Ha 3110pe Yepes 3aJaHHYyO NPSIMYIO MPOSLHUPYIOIIYIO MIIOCKOCThH?

18. [TpuBeanTe MpUMEpPHI MPAKTUIECKOTO UCTIONB30BAHMS TTIABHBIX JIMHUHA TIOCKOCTH.

19. Kak Oyzer pacmonaratscst JHHUS MIEPeCEYCHUs IIIOCKOCTH YPOBHS C IMJIOCKOCTBIO OOIIETO
MOJIOKEHUS?

20. [Tokaxkute Ha IpUMepe, Kak ONPEeIIOT JMHNUIO EePECEUSHUs IBYX MPOCLUPYOLINX
TJIOCKOCTEN?

21. ITokaxkute Ha MpUMepe, Kak ONPeIeIIAIOT TOUKU IepecedeH s MPOELUPYIOLINX MIIOCKOCTEH
OPSAMBIMHU JTUHUAMU?

22. Kax ompenensiercst BAIUMOCTE TIPSIMOiA?

23. BynyT nu 1Be TIIOCKOCTH B3aUMHO TIEPIICHANKYJISPHBI, €CIIH OJTHOMMEHHBIE CIIE/IbI UX
NEePIEHIUKYIISIPHBI?

24, Kak onpenenuts Ha dyepTexxe paccTOsIHUE OT TOUKH JI0 IPOEIUPYIOIIEH TIIOCKOCTH?

25. Kak onpenennTs Ha yepTeke pacCTOSTHUE OT TOUYKH JI0 TUIOCKOCTH OOIIETO MOJIOKEHHS?

26. CKOJBKO JIOTIOTHUTENBHBIX IIIOCKOCTEH MPOESKIMI HAaZ0 BBECTH, YTOObI ONPEIEIUTh
HaTypaJIbHYIO BETUYUHY (DUTYpPHI OOIIEro MON0KEHUS?

217. [MapannenbHO KaKol TUIOCKOCTH MPOEKIIMI HA/I0 BEIOPATh IMIIOCKOCTH TEepeMeIeHHs TOUEK,
YTOOBI MpsiMast OOILETO MOJIOKEHHUS CTana TOPU3OHTAIBIO?

28. [TapannensHO KakoW IJIOCKOCTH MPOEKLUI Ha/l0 BEIOPATh IIIOCKOCTH MEPEMEIIEHHS TOYEK,
YTOOBI INIOCKOCTH OOIIIET0 MOJIOKEHUS IPeo0pa3oBaTh BO (PPOHTAIBHO-TPOCHUPYIOTYI0?

29. [lepierIuKyIIpHO KaKOH IMITOCKOCTH MPOEKIHMIA HAI0 BBIOPATh OCh BpaIeHUs, YTOOBI
TUIOCKOCTH OOIIET0 IOJIOKEHHS CTajla TOPU30HTAIBHO- IPOCHUPYIOLIEH?

30. s gero onpeaensieTcsl HaTypaibHas BeTUUYMHA PaJuyca BpalleHUs TOUKH?

31. UTo mMoOHMMAETCS O] TEPMUHOM «IIOHEM B IIPOCTPAHCTBOY?

32. UYro Ha3BIBAIOT YHCIIOM Diepa MHOTOIpaHHUKA?

33. HazoBure npaBuiibHbIE 3B€314aThie MHOTOTPaHHHUKH.

34. B kakom ciydae MOKHO 0€3 BCIIOMOTATENbHBIX TUIOCKOCTEH OMPEACTUTh TOYKH MepeCeUeHNUs
MPSIMOM C MHOTOTPAaHHUKOM?

35. Kakne noBepxHOCTH Ha3bIBAIOTCA Pa3BEPTHIBAEMBIMH, & KAKUE HEPAa3BEPTHIBAEMBIMU?
IIpuBenuTe npuMepsl.

36. Kak crpositcst yciioBHBIE pa3BepTKH?

37. Kakumu nuHuAMEN Ha yepTexe 300pakatoTcs IMHUM criuda pa3BepToK?

38. Kaxk nonydaercs akCOHOMETPUUECKUH YepTex?

39. KakoB macmTad n300pakeHus B CTaHIAPTHON MPAMOYTOILHON m3oMmeTpun? [Toaemy?

40. Kak B m3omerpum pacmosioskeHa OONbIIas OCh 3JUIMICA AJISI OKPY>KHOCTH, IMpUHAIJIEKAIIEH
PO MIBHON TNIOCKOCTH TIPOSKITHI?

41. Kaxkoit ¢purypoii Oymer SBIAThECS TUMETpPHICCKas IMPOCSKITHS KBaapaTa?

42. Kak mocTpouTs OUMETPHUYECKYI0 MPOEKIHI0 OKPY)KHOCTH, PACHOIOKEHHOH BO (POHTAIBHOM

TJIOCKOCTH TIPOEKITHH?

43.

Kak pacnojiararoT Ha 4Y€pTCIKC 1/1306pa>1<eH1/m I[eTaJ'ICfI TCII BpaH.[eHI/ISI?



44, Kakue yciioBHOCTH TO3BOJISIIOT COKPATUTh KOTUUECTBO M300paskeHHA?

45, C kaxoro Bruja OepyT MIUPUHY JETalU PU IIOCTPOSHUH BUa cieBa?

46. Uewm oTan4vaeTcs ceyeHue oT paspesa’?

47. Kax BBIIONHSIOT COBMEIIECHUE BUA C Pa3pe3oM?

48. Kax m3o0paxkaeTcst BHyTpeHHee pebpo aeTain Ha pa3pese?

49. CKOJNBKO MIIOCKOCTEHN HCMONB3YIOT MPH BBHIOJHEHUH CIOXKHOI0 pa3pesa’?
50. I'me paconararoT HaJIOKEHHOE CEUCHHE?

51. B uem cocTouT pazHUIla MEXKIY IIArOM U XOJIOM Pe3b0bI?

52. OxapakTepu3yiTe METPHUYECKYIO pe3b0y U MPUBEANUTE IPUMEP YCIOBHOTO 0003HAUCHUS.
53. B kxakom ciydae mar MeTpU4ecKoi pe3bObl He YKa3bhIBaeTCs?

54, Urto Takoe HOMUHAIBHBIA TUAMETP pPe3bObI?

55. Kakwue mormyckatoTcst yrpoIieHus: Ha 4epTeke pe3r00BOTO COSTUHEHUS?

1. Kpurepuu oueHuBaHUs KOMIIeTEeHUM

OueHKa «OTJIMYHO)» BBICTABISIETCS CTY/IEHTY, €CITU OH FICUEPITBIBAIOIIE, YeTKO M JJOTHYECKH CBA3aHO OTBEYACT
Ha BOIIPOCHI KaK 6a30BOT0, TaK U MOBBIMIEHHOTO YPOBHS, AEMOHCTPUPYET 3HAHHE TEOPETHUECKUX OCHOB
HayepTaTeIbHON T€OMETPUH, METOIUK PeLIeHNs 33/1a4, JJIEMEHTOB TeXHH4ecKoro yepuenus, Hopm ECK/I,
METO/IOB M CPEACTB KOMITBIOTEPHOH rpadMKH, a TakiKe yMEET HHTETPUPOBATh TEOPETHUECKUE 3HAHUS U
MPUMEHATH UX JJIS PEUIeHHUS HECTAHIAPTHBIX BOTIPOCOB, MPOBOANTH CPABHUTEIBHBIN aHAIN3 I MOJICIHPOBAHHE
MPOCTPAHCTBA ISl PACKPBITHS BO-TIPOCa WK 000CHOBAaHUS MPHUHATOTO pemieHust. OTBevas Ha BOIpocC,
MOJIb3YETCS 3HAHUSAMU, TTOTYYEHHBIMU, B TOM YHCJIE IIPU CAMOCTOSITEIbHOM M3yUYeHUH JuTepaTypsl. [lpu aTom
COIPOBOX/IA€T CBOW OTBET I'PAMOTHO BHITIOJTHEHHBIMH MOSICHAIOIIUMHU CXEMaMHU, SIIOPAMH U 3CKH3aMH C
co0JroieHreM paBuil 0popMIIeHUST KOHCTPYKTOpckor gokymernTtanuu. Komnerernnun UJ1-Lonk-2, M-20mk-2 B
pamMKax JaHHOM ITUCIUIUIMHBI OCBOEHBI Ha MOBBIIIEHHOM YPOBHE.

O1eHKa «XOPOILI0» BBICTABISETCS CTYJICHTY, €CIIM OH YBEPEHHO OTBEYAET Ha BOMPOCH! TOJIBKO 0A30BOTO YPOBHS,
TBEPJIO 3HAET MaTepral, TPaMOTHO U TI0 CYIIIECTBY M3JaraeT ero, He JO-ITyCKasl CyIeCTBEHHBIX HETOUHOCTEH B
OTBETE Ha BOIPOC, MPABMWIBHO MPUMEHSIET TEOPETUYECKHUE TOI0KEHUS TIPU PELICHUH TPAKTHYECKUX BOIPOCOB U
3aj1a4, BIaJieeT HEOOXOJMMbBIMH 3HAHUSMH M HABBIKAMH B 00JIACTH HAUYEPTATEIbHOW T€OMETPHHU, TEXHUIECKOTO
yepuenwust, HopMm ECKJI, kom-mibroTepHoii rpaduku. [Ipu oTBETE Ha BONPOC UCIONB3YET B OCHOBHOM
JEKIMOHHBIN MaTtepuan. COpoBOXKIAET CBOM OTBET NOSICHSIOUIMMU 3CKU3aMU U 3mtopamu. Komnerenuu WU /1-
lomk-2, U1-20mk-2 B paMKax AaHHOM JTUCIUILTAHBI TIOJHOCTHIO OCBOCHBI Ha 0a30BOM YPOBHE.

OrneHKa «yIOBJIETBOPUTEIBHOY BHICTABISIETCS CTYIEHTY, €CITM OH HEYBEPEHHO OTBEYAeT Ha BOMPOCHI a30BOTO
YpOBHSI, T.€. IEMOHCTPHUPYET 3HAHUS TEOPETUIECKUX OCHOB HaYepTaTEILHOW T€OMETPUH, NHKEHEPHOU U
KOMITBIOTEPHOM TpadUKH, OHAKO HCTIBITHIBACT 3aTPyTHEHUS TIPU aHAIM3E M IPUMEHEHUH HX B MOJIEITBHBIX
MPAKTHYECKUX CUTYaAIUAXK; B WIUTIOCTPAIIMK OTBETA C IOMOIIHI0 MOJETNPOBAHUS MPOCTPAHCTBA, TIOCTPOCHHS
3CKHU30B U 3mtopoB. Jonyckaet Hapymenne HopMm ECK/I npu odopmnennn ueprexxeit. Komnerenun MA-1omk-2,
W-20mk-2 B paMKax JaHHOH TUCIUILUIMHBI YACTUYHO OCBOCHBI Ha 0A30BOM YPOBHE.

OrneHKa «HEYTOBIETBOPUTENIEHOY BBICTABIISIETCS CTYEHTY, €CIIH OH JIOIYCKAeT CYIIIECTBEHHBIE OIINOKHU B OTBETE
Ha BOIPOCHI 0a30BOr0 ypOBHS, HE BIIaI€ET HABBIKAMU MMPUMEHEHHS TEOPETHUECKHX MOJIOKEHUN K PEIIEHHIO
NPaKTUYECKUX 3a7a4 B 00J1aCTH MOJICIIMPOBAHHUS IPO-CTPAHCTBA, TIOCTPOCHHUS SITIOPOB, CO3AaHUS YepTekKeH B
cootBercTBHH ¢ npaBuiamu 1 Hopmamu ECKJI. He 3Haet cpencTBa u MeTO/IbI KOMITBIOTEPHOH rpaduKy.
Komnerenmmu UJ1-1omnk-2, UJ-20mk-2 B paMKax TaHHOW JUCHUIUIMHBI HE OCBOCHBI.
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