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KaHAWAAT TEXHUYECKUX HayK, 3aBeayroluil kagenpoi «IHHOBallMOHHBIE
nporneccel» Gunuana BHTY «HCTUTYT nOBBIIEHUS KBATU(DUKALIUY U TIe-
PENOArOTOBKU KaJpOB 10 HOBBIM HAIIPABJICHUSAM Pa3BUTHUS TEXHUKH, TEXHO-
noruu u skoHomuku BHTVY», C. C. Kapnosguu;

KaHIMJ1aT TEXHUYECKUX HayK, JoUueHT kadenpsl «HxeHepHas rpa-
¢uka mammHoctpoutenbHoro npopwisi» BHTY /], B. Knoxos

HNuxkenepHasi 1 MalmMHHAs rpaduka . WHIUBHUIYaJIbHBIC 3aJaHUs s

N62 mnpakTUYECKHX 3aHATHA M CAMOCTOSTEIBHON pabOTHI CTYIACHTOB CIICIHAh-
Hoctu 1-47 01 01 «M3natensckoe aeno» / A. JI. Kanteirun, C. D. bobpos-
ckuii, B. C. Ucauenkos, 10. A. Kum. — Munck : BI'TY, 2019. — 65 c.

B mocoOun nansl 3amaHust JUIS WHAMBHAYAIBHBIX rpaduueckux padoT mo aucnuiuinae «MH-
JKeHEepHas U MalllMHHas rpaduka» U peKOMEHIALNH 110 UX BBIMOJHEHHIO. [IpuBeieHs IpuMeph! BbI-
MOJHEHUS rpadUuecKuX padoT ¢ UCHOJIb30BAHUEM YEPTEKHOIO HHCTPYMEHTA.

Kaxnmas pabota mpoMIUTIOCTpHUpPOBaHA PELICHHEM THIIOBBIX 3a/ad, MPUBEACHBI MPUMEpHI I10-
CTPOCHUS NMPOEKLUI reOMETPHUUECKUX UTyp M TEXHHUECKUX JAeTasieil, o(popMIIeHNS TOTOBBIX depTe-
Jkel. BrlnonHeHne HHANBUAYAIBHBIX TpadruecKux paboT IMpeaHa3HAuYeHO AT 3aKpeIieHUs 3HaHUH,
MOJIyYEHHBIX CTYJEHTAMMU IIPU U3YyYEHUHU TEOPETUUECKON YacTH Kypca.
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IMPEJINUCJIOBHUE

[IpoexTrpoBaHue, U3TOTOBJICHUE M SKCIUTyaTallUsl MAIIMH, MEXaHU3MOB, TPUOOPOB CBs3a-
Hbl C M300pak€HUEM M3JEIHs Ha uYepTexkax, ICKU3aX, TEXHHYECKHUX pUCYHKax. JlucuumianHa
«mxenepHas rpaduka» TOTOBUT CTYACHTOB K BBIMOJIHEHUIO M YTEHHIO YEpTEXel, HaUMHas C
HOCTPOCHMS MPOEKUUI MPOCTEHIINX reoOMeTpUYeCKUX (QUryp, TaKMX Kak MpHU3Ma, MUpaMuia,
LUJIUHAP, U 3aKaHYMBAsE MATUHOCTPOUTEIBHBIMU JETAISIMU, COACPKALIUMU CIIELUAIBHBIE KOH-
CTPYKTHUBHBIE 3JIEMEHTHI — (h)aCKH, pe3b0y, IPOTOUKH.

Teopernyeckoi OCHOBOM IOCTPOCHUS TEXHUYECKUX YEPTEKEH U OJHUM M3 pa3leioB HUH-
KEHEPHOU IpaMKH SABJISIETCS HauepTaTellbHas TeOMeTpHsl (MM NPOEKIMOHHas reomerpusi). Le-
JIBI0 U3YUYEHUs JAHHOTO PA3Zelia ABIISIETCS Pa3BUTHE IIPOCTPAHCTBEHHOIO NMPEACTABICHUS U BO-
o0paXkeHUsl, OBJIaJICHUE CIIOCOOAMU MOIY4YEHUS YepTeKel IPOCTPAaHCTBEHHBIX OOBEKTOB.

WmxenepHas rpaduka JaeT CTYACHTY YMEHHE M HEOOXOJMMbIe HABBIKM BBIMOJIHEHUS U
YTEHUSl TEXHUYECKUX YEPTEeKEeH, T. €. IOHUMaHUe KOHCTPYKIMM U croco0a MpUMEHEHUs: u300-
paxaeMoro U3Jeius, a TAKXKe B3aUMOJICHCTBUE OTACIBbHBIX ACTAJICH B IIPEICTAaBICHHOM Y3JIE.

[TapannensHo ¢ paboTOl B ayIUTOPUM CTYIEHTHI OCBAaHUBAIOT U OCHOBBI KOMIIBIOTEPHOMN
rpadMKy Kak 3JIEMEHT CHCTEM IPOEKTUPOBaHUS. UepTexku, BHIMOIHIEMbIC C TPUMEHEHUEM HH-
(bopMaLOHHO-KOMMYHUKATUBHBIX TEXHOJIOIMH, KaueCTBEHHEE, TOUHEE, JIETKO apXUBUPYIOTCS U
KOTMPYIOTCS. ABTOMaTH3alUsl WHKEHEPHO-TpadUUecKux paboT HE TONBKO YCKOpPSET MpOIecc
IPOEKTHUPOBAHUS M Pa3pabOTKH KOHCTPYKTOPCKOM JOKyMEHTAllMM, HO U CTaBUT €ro Ha Ooiee
BBICOKHMH MPO(eCcCHOHANBHBINH YPOBEHb.

ITocoOue conepxkuT 00JIBIIOE KOJTUYECTBO BAPUAHTOB 3aaHUi Ui rpaduuecKux padboT 1o
BCEM TeMaM y4eOHOI IporpaMMbl CrienuaabHOCTH «l31aTenbpekoe A€oy, YTo Mo3BoIIseT obec-
HEYUTh UHIUBHUYaIbHBIMH 3alaHUSIMH KaXK/10T0 CTY/I€HTa y4eOHOM IrpyIIbl.

I'paduueckue pabOTHI BHIMOJIHAIOTCS HA JTUCTAX YEPTEKHON OyMarw KapaHJalloM C TOMO-
LIbI0 YEPTEKHOIr0 MHCTpyMeHTa. Kaxknoe 3amaHue cOmpoBOXKIAETCS NPUMEpPaMH BBIIIOJIHEHUS
rpaduveckux paboT, 4TO 3HAYUTEIHHO OOJIeryaeT BBHIMOJHEHUE 3ananuii. [IpuBeneHHbie B 1aH-
HOM IOCOOMH yKa3aHMS U HOPSIOK BBITOJHEHHUS U opopMIIeHHs rpaduiecKux paboT MoMOryT
CTYJIEHTaM CaMOCTOSITEJIbHO YCBOUTH TEOPETHUECKUI MaTEPHUAIT U BBIIOJIHUTH BCE 3aJJaHU.

OcHOBHYIO pa0OTy MO BBINOJIHEHHUIO 33/1aHUI CTYJ€HT HaYMHAeT B ayAUTOPUH MO PYKO-
BOJCTBOM M KOHTPOJIEM IPENOAABATEN M CaMOCTOSTENBHO 3aKAHYMBACT €€ BO BHEYPOYHOE
BpeMs. BbINoJgHEeHne WHAWBUYAIbHBIX 33aJaHUN CIIOCOOCTBYET pa3BUTHIO HaBBIKOB CaMOCTOS-
TeIbHOU pabOTHI CTYACHTOB U MOBBIIIAET YETKOCTh U aKKYPAaTHOCTb U3TOTOBJICHUS UEPTEKEH.

B cBs3u ¢ orpaHnd4eHHBIM 00BEMOM y4eOHOTO BpEMEHHM HEKOTOpbIE 3a/laHUs MO TeMaM
YIPOILEHBI, OTHAKO MPUHATAsE CTPYKTYypa MOcoOuUs MO3BOJISET JJIOTUYHO CBSA3aTh OOMIMPHBINA Ma-
Tepua BceX pa3/ieioB, U3yYUTh €ro U MpUoOpecTH HEOOXOUMbIE 3HAHUS.

[TonHOE OBNazEHUE TEXHUKON MOCTPOCHUS YEPTEKEHU U IMPOU3BOIACTBEHHBIMHU JTOKYMEHTA-
MU JTOCTUTA€TCs B pe3yIbTaTe U3YUYECHUs U YCBOCHUS IPYIrUX TEXHUYECKUX AUCLUIUIMH COOTBET-
CTBYIOILIETO MPOdUIs, NOJKPEIIEHHOE MPAKTUKON KypCOBOTO U AUIJIOMHOIO TPOEKTUPOBAHMSL.

1. TPA®MYECKOE O®OPMJIEHUE YEPTEXEN
1.1. ITopsiaok opopmiiennsi rpadpuyeckux padéor

[Topsimox odopmileHUsT YepTex el JOIKEeH COOTBETCTBOBATH MPABMUJIAM, YCTAHOBJIEHHBIM
ctanaaptamu Ennnoil cucremsl kKoHCTpyKkTOopckoi nokymenTtanuu (ECKJI), koTopbie n310KeHbl
B y4eOHHUKaX U CIPaBOYHHMKAX MO MAITUHOCTPOUTEIBHOMY YEPUCHHIO.

UYeprexu rpadpuueckux padot (I'P) BBIMONHSIOTCS C MOMOIIBIO YEPTEKHOIO HHCTPYMEHTA
Ha JIMCTax YepTe:kHON Oymaru popmaTtoB A4 (210 MMx297 Mm) u A3 (297 mm x 420 mm). O6pa-
TUTE BHUMaHUE Ha TO, YTO JIMHUS BHYTPEHHEH paMKH MOJIs YepTexka C JIEBOH CTOpOHBI (popmara
HaXOJUTCs Ha paccTostHUM 20 MM, @ C TpeX APYTUX CTOPOH — IO 5 MM.



3ananus K yeprexam OepyTcs B COOTBETCTBUU C BapUaHTAMU, OMPEACISIEMBbIMH MPENO/a-
BareneM. UepTeku BRIUEPUUBAIOTCS B OCHOBHOM B Macmitade 1:1 u pacmonararoTcst Ha JIUCTE C
Y4ETOM PaBHOMEPHOTO pa3MEIEHHUs BCEX N300paKeHHH B peaenax popmara imcra.

Bce Haamucu u 0603HaueHus B BUe OYKB U 1u(dp HA YepTekKax JOJKHBI ObITh BBITTOJHEHBI
cTaHgapTHeIM 1mpudrom pasmepom 3,5 mm mim 5 MM B coorBerctBuu ¢ I'OCT 2.304-81.
[pudter yeprerkasie. HeOpexkHO BBIMOJHEHHBIE MOCTPOSCHUS HE TOJBKO CHIIKAIOT KauyeCTBO
YyepTeKa U OLICHKY, HO U MIPUBOAAT K HEMPaBUIILHBIM pe3yJIbTaTaM.

Tonmunay 1 Tun auaui npuHuMaroT B cootBeTcTBUU ¢ 'OCT 2.303— 68. JIunuu. Tonummna
CIUTONTHOW OCHOBHOM JIMHUU S JOJDKHA OBITh B mpeaenax oT 0,5 mo 1,4 MM B 3aBHCHMOCTH OT
BEJIMYMHBI M CIIOKHOCTH M300pakeHUs, a Takke oT (opmaTa dyeprexka. HaumeHoBaHWe JIMHUM,
HayepTaHHe, TOJIIMHA [0 OTHOIICHHUIO K TOJIIUHE OCHOBHOM JIMHUU U OCHOBHbBIC Ha3HAUCHUS
MpUBE/ICHBI B Ta0. 1.

Tabm. 1
Tunsl TMHUN Ha YepTekax, UX Ha3HAUCHUE U pa3Mephl
HanmenoBanue u TonmuHa TMHUA OcHOBHOE Ha3HAYEHUE JTUHUI
HayepTaHHUE JIMHUI
Cmnomnass  toncras  oc- S =0,5- 1,4 (Mmm) JIMHUM BUIUMOTO KOHTYDA.
HOBHAas JIuHUYM KOHTYpa cedeHUs! (BhIHECCH-
HOTO U BXOJISIIIIETO B COCTaB pa3pesa).
o JluHMM 1Iepexo/1a BUIUMBIC.
CromHast TOHKast Ot S/3 o S/2 JIuHUYM pa3MepHbIE U BBIHOCHEIE.
JIMHUM [ITPUXOBKHU.
JIMHMM KOHTYpa HAJIOKEHHOI'O cede-
HUSL
JIMHUU-BBIHOCKHA W TIOJIKHM JIMHHM-
BBIHOCOK.
CrionHast BOJTHUCTAs Ot S/3 o S/2 JIlnaum 0OpHIBa.

JInuun pas3rpaHndcHus BUJa U pas-

~—__— pesa.

[ITpuxoBas Ot S/3 1o S/2 JIuHUY HEBUJIUMOT'O KOHTYDA.
JlvHMH TIepexo/1a HEBUIUMBIC.

[TpuXnyHKTUpHas TOH- Ot S/3 o S/2 JInHMM OCEBBIE U LICHTPOBBIE.
Kas JIMHUMM  CCUCHHUM, SABJISIONIHECS
5 30 OCAMU CHMMETPUHU JJISI HAaJOXKEHHBIX

I—‘ WJIU BBIHECEHHBIX CEUEHMIA.

JUIMHY IOTPUXOB B IITPUXOBBIX U MITPUXITYHKTUPHBIX JUHUSIX CleAyeT BbIOMpATh B 3aBU-
CHUMOCTH OT BEJNIMYMHBI M300paxenus. LlITpuxu B onHON U TOW e JTUHUM TOJDKHBI OBITH MpPHU-
OJIM3UTENHHO OAMHAKOBOW JUIMHBI. IlITpuXoBbIE M IITPUXITYHKTUPHBIE JIMHUU JOJDKHBI IIepece-
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KaTbCsd M 3aKaHYMBAThCS IMTpuxamu. LITpUXTyHKTHpPHBIC JTHHUH, TMPUMEHSEMBbIC B KadeCTBE
LEHTPOBBIX, CIEIYET 3aMEHSTh CIUIONIHBIMU TOHKHMH JIMHUSMHU, €CIH JUAMETP OKPYKHOCTH
WA pa3Mepbl APYTUX reOMETPUIECKUX (GUTYpP B H300paKeHUU MeHee 12 MM.

Bce BuanMble OCHOBHBIE JTMHMM Ha Y4EOHBIX YEpTEKaX PEKOMEHAYETCS BBIMNOIHATH TOJI-
muHoi S = 0,8 — 1,0 mm. JIuHUYM IEHTPOB U OCEBbIE — IUTPUXITYHKTUPHOM JIMHUEHN TOJIIIMHON OT
S/2 no S/3 mm. JInHUYM TOCTPOEHUN | JIMHUM CBSI3H JOJKHBI OBITH CILIOIIHBIMUA U TOHKUMHU. JIu-
HUU HEBUJIUMBIX KOHTYPOB MOKA3bIBAIOT IITPUXOBBIMH JIMHUSIMHU.

[Ipy BBINOTHEHUHM YepTEXeW ClieqyeT HCIONb30BaTh YEPTEKHbIE MPUCIIOCOOJICHUS U
YCTPOMCTBA: KYJIbMaHbI, PEUCIINHBI, TpadapeThl, IITaMITbl (HapuMep, sl BHITOJIHEHUS OCHOB-
HOM Haxamucu) u T.4. [I[puMeHeHne npUcrnocoONIeHU U YCTPOICTB MOBBIIIACT MPOU3BOIUTEINb-
HOCTb TPYZQ, YJIy4lIaeT KaueCTBO YEPTEKEH U 00JIer4aeT UX BHIIIOJHEHHE.

Jlo Haydasa BBIMIOJIHEHUSI YepPTeka HEOOXOUMO MPOBECTU MOJATOTOBUTEIBHYIO paboTy, KO-
TOpas O3BOJIUT aKKypaTHee U ObIcTpee HauepTuTh ero. [loaroroBuTensHas padoTa BKIIIOYAET:

* TIOJTrOTOBKY pabo4ero Mecrta, 4YepTeKHbIX HHCTPYMEHTOB U IPUHAJICKHOCTEH;

* O3HAKOMJICHHUE C YEPTEKOM-3a/JaHUEM,

* BBIOOp IJIABHOTO BUJA U APYTUX HEOOXOAUMBIX H300paKeHHIA;

* omnpezeneHue rabapuToB M300pakeHUM, a TaK)Ke pa3MelleHHEe H300pakeHUH Ha 1oJje
dbopmarta uepTexa;

* olpejeseHUe MaciiTada yeprexa U ero OTJACNbHBIX M300paKeHUH C y4eTOM TOro, YTO
JUTSL BBISIBJICHUS MEIIKHX 3JIEMEHTOB M3ENUs MOXKHO MPUMEHSTh ClIeHUaIbHbIE BUBI (pa3pesbl),
BBIHOCHBIE JIEMEHTHI C YBEIMUEHUEM MaclTaba nux u300paskeHus;

* BBIOOp hopmara JIMcTa 4YepTexKa;

* BBITIOJIHEHHE 33IaHKs HA YePHOBUKE (0OBIYHO HA Oymare B KJIETKY).

[Tocne okoHYaHUS MOATOTOBUTEIHHONM PabOThl PEKOMEH]IYEeTCS BBITIOIHATH YEPTEK B Cile-
JyIOILel II0CIIe10BaTEIbHOCTH:

* HAMETUTb Ha TOJie JHcTa (B BUAE Ta0apUTHBIX MPSIMOYTOJILHUKOB) MECTAa PACIIONIOKECHHUS
M300paXeHU uYepTeka, yYUThIBasi MPOEKIMOHHBIE CBSA3HM, MECTa JUIsl HAHECEHUS pa3MEpPOB U
HAJIMCEH, a TAKKE PABHOMEPHOE 3aMOJHEHUE OIS YEPTEXKaA,

* IpoBecTH 0a30BbIE U OCEBBIE JIMHUM N300paKEHU, HAUMHasl C TJIaBHOT'O;

* IPUCTYNUTH K MOCIET0BATEILHOMY BBIYEPUMBAHUIO B TOHKUX JIMHUSIX TPEOYyeMBbIX H300-
pakeHMii, HaUMHas C TJIABHOTO U BBINIOJIHAS BHaYaJle U300paKeHHe OCHOBHBIX YacTel u3aemnus, a
3aTeM BCIOMOTATeIbHBIX YaCTe U OTAENbHBIX 3JIeMEeHTOB ((pacok, mpoTodek u T.m.). B mecTax,
rae OyayT pa3MelleHbl pa3pesbl, JUHUU BUIUMOrO KOHTYpa (Mepes CeKylled MIOCKOCThIO) He
MPOBOJIAT;

* BBINOJIHUTH HEOOXOIUMBIE Pa3pe3bl U CEUEHUS;

* HAHECTU BBIHOCHBIE U pa3MEpHbIC JMHUU, 3aT€M YCIIOBHBIE 3HAKU JUAMETpA, pajuyca,
YKJIOHA U T.IL.;

* ONpENEIUTh OTMEUYECHHBIE Pa3MEPHI U MTPOCTABUTH HA YEPTEKE pa3MEpPHBIEC UNCIIA;

* BBITIOJIHUTH TPEOyeMble HAITUCH, TAOIUIIBI U T.I1.;

* BBINIOJIHUTH IITPUXOBKY HA pa3pe3ax U CEUCHUSIX;

* yIaTUTh BCIIOMOTATEIbHBIC JIMHUH;

* IIPOBEPUTH NMPABUIIBHOCTD BHIITOJIHEHHOTO YEPTEXKA;

* 00BECTH YEPTEXK JUHUSIMHU TPeOyeMOU TONIIUHBI U HAYSPTaAHMUSI;

* 3aMOJHUTH OCHOBHYIO HA/IMKCh;

* BTOPUYHO ITPOBEPUTH BBITOTHEHHBIN YEPTEXK.

OOBecTH 4epTexk B CIEAYIOIIEH MOCIeI0BaTeIbHOCTH: OCEBbIe M IIEHTPOBbIE JIMHUH, BbI-
HOCHBIE M pa3MEpHbIE JIMHUM, HAHECTH CTPEJIKH, OTPAHUYUBAIOLINE pa3MEpHbIE JIMHUU, TOPHU-
30HTAJIbHBIE, 3aT€M BEPTUKAIbHbIE U HAKJIOHHBIE IMHUU HEBUAUMOTO KOHTYpPA, TO K€ camoe ISt
JUHUM BUIMMOTO KOHTYpa, pa3MepHbIE YUCIIa U APyTUe HaIKCH.

JIVHUM IITPUXOBKU TPOBOMAAT Cpa3y TpeOyemoil TONIUMHBI U 4eTKocTH. [Ipu yka3zaHHOI
MOCJIE0BATEIHbHOCTH O0OBOJKM YMEHBIIAETCs 3arpsi3HEHHE YepTeka U Jierdye UCHpPaBUTh OMIMO-
k. YeTKOCTh 4epTeka 3aBUCUT OT TOJIIUHBI TUHUH. [[71s1 00BOAKM PEKOMEHIYeTCsl MCIOIb30-



BaTh KapaHjamu: Mapku TM — A CIIOIIHBIX OCHOBHBIX M IITPUXOBBIX JIMHUN; Mapku 2T win
T —nJ1s1 TOHKUX JTUHUN; MapKu M — [I71 HaAKMCEH.

Craenyer yuuThIBaTh, YTO BUJ IpapUyecKy YETKOTO YepTexa MOXKET ObITh MCIIOpYEH He-
IPaBUJIbHBIM BBIIIOJHEHUEM OOBOAKHM M Haanuceil. YToObl He 3arps3HATH JUCT 4epTeika, peKo-
MEHJTyeTCs 3aKpPBIBAaTh €0 YHCTOM OyMaroi, ocTaBisisi OTKPBITON TOJBKO Ty YacTh, HA KOTOPOH B
JaHHBIA MOMEHT BBITIOJIHAETCS YEPTEXK.

1.2. OcHOBHAasi HAAMKUCH HA YePTexKaX

OcHoBHast HaanKCh Ha popmare A3 pa3meliaeTcsi B IpaBOM HIDKHEM Yriy deprexa. dop-
MaT A4 pacronaraercsi TOJIbKO BEpTUKAILHO (OCHOBHASI HAIIUCh BIOJIb KOPOTKOM CTOPOHBI JIH-
cra). dopma, pazmepsl u coaepxkanue rpad ycranosiersl [OCT 2.104— 2006 ECKJI. OcHoBHbIE
Hagnucu. OCHOBHAsI HAAMKUCh HA YEPTEKax JOHKHA cooTBeTCTBOBATh puc. 1.1. B crpoke «Pa3z-
pab.» ykaspiBaeTcs (pamMunus CTyeHTa, B CTpoke «/Ipog.» u B cTpoke «¥Yme.» — pamumus npe-
nonaBarensi. B konoHke «//00n.» HAPOTHB CBOMX (PaMHIIUN PACIIMCHIBAIOTCS CTYJIEHT U MPETO-
JlaBaTeb.

O06o3HaueHNe U3ACITUH U KOHCTPYKTOPCKUX IOKYMEHTOB B OCHOBHOHM HAJIIHCH Ha YIEOHBIX
YyepTekax peKOMEeHIyeTcs AenaTth no Gopme, mpuBeneHHoM Ha puc. 1.1.

JIucThl BBIMOJHEHHBIX YepTexen ['P He cKiiaibIBalOT M HE CKPYUYHBAIOT, @ XPaHAT B pa3Bep-
HYTOM BUJI€ U MIPEJICTABIISIIOT Ha MMPOBEPKY U 3auUeT B BUJE ajdbOoMa depTexket popmarom A3.
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IIPUMEYAHUE: Yepmesicu, nomewjeHnvle 8 OAHHOM NOCOOUU, He AGNAIOMC IMALOHAMU
UCNONIHEHUs, a MOJILKO 0mobpax;caom UHGOpMayuro o 3a0aHUU U CLyHcam npumepamu pacno-
JIOJCEHUSL 20MOB020 MAMEPUANA HA UCe, XaPaKmepusyom o0vem U cooepicanue u3y4eHHou
membl. [ npasuibHo20 8bINOIHEHUs Yepmedca HeoOX00UMO MUAmenbHO U3YUUMb COOmMEen -
cmeylowull pasoen nocoousi, pekomeHoyemyro aumepamypy, cmanoapmsl ECKJ/[ u pyxogoo-
CMBOBAMBCS UMEHHO MO NOAYUeHHOU UHDOopMayuel.

1.3. lllpu¢ eI YepTEKHBIE

Ha uyeprexax MOXXHO HAaHOCUTHh HAQJANUCH TOJBKO CTAaHAAPTHBIMU IIpH(TaMU, KOTOpHIE
ycranaBimmBaeT [[OCT 2.304 — 81. Illpudts! uyeprexnbie. CyliecTByeT 1Ba THTA MPUGTOB: THIT
A u tun b, 0e3 HaKkJIOHA U C HAaKJIOHOM 75° (OT ropu3oHTaM). PeKOMEHIyeTCsl UCTIONB30BaTh
mpudt tTuna b ¢ HakioHoM (puc. 1.2).
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ALEBTJEXINK [IpoexuyuoHHoe
MHOTIPLCTY @ XL YepyeHue

WU bbbIOA Cmawdapm [OCT 1050-88
aobzedex3uckin
MHONDpCMYy g xUu
YW W bbb3IKWSA

Puc. 1.2

Pa3mep mpudra ectb BricoTa mponucHbIX (3arnaBHbix) O0ykB u uudp. [OCT ycranaiuBa-
eT creayomue pazmepsl mpudta: 2,5; 10; 7; 3,5, 5; 7; 10; 14; 20(mm). BeicoTa cTpouHbIX OyKB
TaKXKe OINpeAeNsieTcs: pa3MepoM mpudTa U paBHA BHICOTE MPEIBIIYILETO pa3Mepa.

Hananucu Ha ueprexax (B TOM 4HCIE U B OCHOBHOW HAJAIUCH) PEKOMEHIYyETCS BBIMOIHATh
mpudToM pazmepoM 7; 5; 3,5(MM); pasMepHbIE YKclia — pU(TOM pazMepaMu S(Mm).

[Ipexe yeM MOANUCHIBATH YEPTEX, HEOOXOIUMO JIJIsi TPEHUPOBKH HAIHCATh BCE MPOIIHC-
HBIE, CTPOYHBIE OYKBBI U LU(PHI HA OTAEIHHOM JHCTE. [ mpruoOpeTeHrs HaBBIKOB HAIMCAHUS
BBITOJIHSICTCS YIIPOIICHHAs! BCIIOMOTaTeIbHas ceTka. J{Jisl MpOnmuCcHBIX OYKB TOCTaTOYHO TPOBE-
CTH JIB€ TOPU3OHTAJIbHbBIC JUHUHM HA PACCTOSHUU, PABHOM BBICOTE OYKBHI (pasmep mpudrta) u
elle OJHYy TOPH30HTAIBHYIO JIMHUIO rocepenuHe. Ha 3Toil nMHMM pacronaraior cpeaHue dJe-
MeHTBI OykB # 1 p. OTPOCTKH CTPOUHBIX OYKB p, O U IPYrHX BBICTYMAIOT J0 BBICOTHI MIPOIHUC-
HOM OykBbl. HeoOXxonnMo pa3MeTHTh TOHKUMH JMHUSIMHU IMIMPUHY KaXI0H OYKBBI M LUDPHI U
paccTosiHuEe MeXIy HUMU. [IpoBecTH HaKJIIOHHbBIE IUHUM 10/ YTJIOM, paBHBIM 15° OTHOCHUTENBHO
BepTtukaiy. [lucath Hy)KHO Ha TJa3, TIIATENHHO JAOBOMS KAXKAYIO OYKBY /10 pa3nuHOBKH. Ecimu
psnom croat OykBbl I u Jl mnum I u JI, To mpocBeT Mex 1y HUMU He JieNaeTcs.

1.4. Hanecenue pa3Mmepos

Enunble mpaBuiia HaHeceHHWsI pa3MepoB Ha yepTekax ycraHaBmuBaeT ['OCT 2.307-2011.
Hanecenue pa3mepoB u mpeieibHbIX OTKJIOHEHUI. Beskyro netans wim uzgenue OyayT H3ro-
TaBJIMBaTh 10 pa3MepaM, YHCIEHHbIE 3HAYEHUS KOTOPHIX YKa3aHbI HA YEPTEXKeE.

Pasmeppl Ha depTekax yKas3bIBAalOT pa3MEPHBIMH UYHUCIAMU M Pa3MEPHBIMM JIMHUSMU
(puc. 1.3). YcioBHbBIC 3HAKH, UCTIOIb3YeMbIC TIPU HAHECEHUH Pa3MepOB, TIPUBEICHBI Ha puc. 1.4.

JIuHeltHbIEe pa3Mepsl yKa3blBalOT B MUJUIMMETpax (0e3 yka3aHHs pa3MEpHOCTH). YTIIOBbIE
pa3Mepbl yKa3bIBaIOT B Ipajlycax, MUHYTaX M CeKyHJax c oOo3HaueHueM eaunui (4°, 4°30',
4°30'40"). Ilpn HaHeceHUH pa3mepa MPSMOJINHENHOTO OTpe3Ka pa3MEPHYIO JIMHUIO IIPOBOJAT Ma-
paJIETIbHO 3TOMY OTPE3KY, a BBIHOCHBIC JIMHUH MEPIICHANKYIISIPHO pa3MepHbIM JIMHUAM (puc. 1.3).
BbIHOCHBIE IMHUM TOJKHBI BEIXOJMTH 38 KOHIIBI CTPENIOK pa3MepHOM JIMHUM Ha 1 — 5 MM.

PaccrosiHne pasmepHON JIMHNHK OT MapajuIeIbHON €l JINHUKA KOHTYpa, OCEBOM U JPYIUX JIH-
HUM, a TaKKe pacCTOSIHUE MEX]ly MapajlIebHIMU pa3MEepHBbIMU JTUHUSAMU JIOJDKHO OBITH B IIpe-
nemnax 7 — 10 mm (puc. 1.3). HeoOxonumo nzberath nepeceuyeHus: pa3MepHbIX U BHIHOCHBIX JIH-
Huil. He nomyckaercs MCOIb30BaTh JIMHUK KOHTYpA, OCEBBIE, IIEHTPOBBIE U BEIHOCHBIE JIMHUU B
KAaueCTBE Pa3MEPHBIX JINHUMN.
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PazmMepsl cTpenok pa3MepHbIX JUHUN BBIOUPAIOTCS B 3aBUCMMOCTH OT TOJILIMHBI IUHUHA BU-
JUMOT0 KOHTYpPa U BBIUEPUMBAIOT X NMPUOIU3ZUTEIBHO OJMHAKOBBIMU Ha BceM uepTexe. Popma
CTpEJIKM M IPUMEPHOE COOTHOIIEHHE 3JIEMEHTOB ee IMoka3aHbl Ha puc. 1.3. PasmepHble uncna
HAHOCAT HaJl pa3MEpHOM JMHMEN (Bbllle Hee Ha 1 MM) BO3MOXKHO Osinxke K ee cepeaune. [lpu
HaHECEHUH HECKOJIbKHMX NapaljiesIbHbIX WM KOHLIEHTPUYHBIX Pa3MEPHBIX JMHUNA HA HEOOJIBIIOM
pPacCTOSIHUU JIpYT OT Jpyra pasMepHble 4YHclia HaJl HUMU PEKOMEHAYETCsl pacrosiaraTb B Ilax-
MaTHOM TOPsJIKE.

Pa3mepHble uMcIa COOTBETCTBYIOT HATypalbHBIM pa3MepaM IpeiIMeTa HE3aBUCHUMO OT
MmacmTaba Ha yeptexe. Kaxplil pasmep moka3blBaeTcsi TOJIBKO OAMH pa3. IIpocTaBisars pa3me-
pBI OT JIMHUN HEBUAMMOI'O KOHTYpa He Jomyckaercs. Pa3mepHble ynciia He AOMyCcKaeTcs pasze-
JATh WIN NEPECEKaTh JIMHUAMHU 4epTeka. B MecTe HaHeceHUsl pa3MEpPHOTO YHMCIIa OCEBbIE, LIEH-
TPOBBIE JIMHUU U JIMHUY IITPUXOBKU IPEPHIBAOT.

Pa3zmepsl, oTHOCSIIMECS K HApYXHbIM (popMaMm mHpeaMera, peKOMEHJOBAaHO HAHOCUTh Ha
COOTBETCTBYIOILIMX BHJIaX, & BHYTPEHHHE — Ha pa3pe3ax. [IpeanodyrurenbHO HAHOCUTH pa3Mephbl
BHE KOHTYypa u3oOpaxeHuil. [Ipu HaHeceHHM pa3mepa paauyca nepes pasMEepHbIM YHCIOM IO-
MemaT nponucHyto OykBy R. Ilpu HaHeceHuu pazmepa OKpYKHOCTH HEpE]l pa3MEpHBIM YHC-

JoM ykaseiBaetcs quametp & (puc. 1.4). Boree moapoOHO MpaBiiia HAHECEHHS Pa3MEPOB U JIPY-
rue npasuia oopMIICHUs YepTexel npuBeeHsl B [1, mekims Nel].

2. 3AJIAHUS IO OCHOBAM HAYEPTATEJbHOU TEOMETPUU

ITo nanHO¥M TeMe BHIMONHSIOTCA /ABe rpaduueckue padoTel: Nel — «Touku ¥ TMHUU HA I10-
BEPXHOCTH reoMeTpuueckux ten», No2 — «CedeHre reoMeTpUyYecKUuX Tel IUIOCKOCTSIMH, pas-
BEPTKHU UX [IOBEPXHOCTEH, AKCOHOMETPUUYECKUE TIPOEKIIUN».

HaueprarenbHasi reoMeTpust U3y4daeT CroCOObI MMOCTPOSHUS M300PaKEHHUI MTPOCTPAHCTBEH-
HBIX (PUTyp Ha MIIOCKOCTH U PELICHUs MPOCTPAHCTBEHHBIX 33j1au Ha YepTEKe.

Ha TeopeTnyeckux IMOJIOKEHUSAX, U3Y4aeMbIX B HauepTaTeNbHOW reoMeTpuu, Oazupyercs
MPOEKIIMOHHOE YepUEHHE, KOTOPOE SBISETCS OCHOBOM MallTMHOCTPOUTENBHOTO YEPUEHUSI.

Cyl1ecTByIOT ClenyOIIMe BUAbI IPOCLUPOBAHUS: LIEHTPAJIbHAS MPOEKIHS, aKCOHOMETPH-
4ecKas MPOEKIHsI, PSMOYTOJIbHBIE (OPTOTOHANIBHBIC) poekiuu [1, mexmus Ne2].

B nmpuBeneHHBIX HUXKE paboTax HCIONB3YeTCs MPSIMOYTOJIbHOE MpPOELHUpOBaHUE, HEKOTO-
pbI€ 3aJaHus TONOJHSIOTCS TOCTPOCHUEM aKCOHOMETPUUECKUX MPOESKIUH.
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Heranp m0001 (GOpMBI MOKHO MPEICTaBUTh KaK COBOKYITHOCTH OTJENbHBIX F€OMETpUYe-
ckux Ten. Bee reomerpuueckue Tena MOXKHO pa3OUTh HA BE TPYIIIBI: MHOTOTPAHHBIE TEJlA U Te-
na Bpamienusi. [loaTomy nepBeie 1Be Tpaduueckue paboThl OCHOBAHBI HA MMOCTPOSHUH YEPTEkKeH
MMEHHO 3THUX Tell.

2.1 I'paduueckas padora Nel
Touyky ¥ JIMHUM HA IOBEPXHOCTH reOMeTPHYECKHUX TeJl

Ileanb paGoThI: pa3BUTHE IPOCTPAHCTBEHHOI'O BOOOPAXKEHUS M NMPUOOPETEHHE HAaBBIKOB B
pELICHUH MPOCKIIMOHHBIX 3a/ad.

3ananmne. Ha popmare A3 nocTpouTh 1B€ reOMETpHUECKUE PUTYpBl, KAXKIYIO IPEJICTABUTh
B Tpex mpoekusax. Pazmectuts Touku A, B, C u D Ha moBepxHOCTSAX (UTyp, KaK MOKa3aHO Ha
YyepTeke 3alaHuM, U JOCTPOUTh NPOHIbHbIE MPOEKIUU 3TUX To4ek. [locTpouTh Ha MOBEPXHO-
CTSIX TPU3MBI U [WJIMHJPA JUHUAHU, COCTUHSIONINE 3TH TOYKH, YUUTHIBAs, YTO HA MHOTOIpaHHH-
Kax IpH NepecedeHnu pedep MOsABISAIOTCS TONOJHUTEIbHbIC TOUKH, & Ha TENaxX BPallEeHUs JIUHUSL
SIBIISICTCS. KPUBOHM U YIS €€ TIOCTPOCHUSI HeOOXOANMBI JIOTIOJTHHUTENbHBIE TOUkH. KommdecTBo TO-
YeK BbIOMpaeTCs MPOM3BOJIBHOE, HO JOCTATOYHOE Ui MOJY4YEeHUs NMPaBUIbHOW (HOpMBI KpUBOH
muaun. [Ipumep BBIOTHEHUS TpaduuecKoi paboThI MoKa3aH Ha puc. 2.1.

Jlnst BeIosIHEHUs Tpaduueckoi paboThl HY)KHO M3Yy4UTh Marepuai Jiekuuu Ne4 mo asek-
TPOHHOMY KOHCIHEKTY Jiekiuii [1, c. 83 — 89]. 13 tadn. 2.1 — 2.6 BbIOpaTh M0 CBOEMY BapHaHTY
BUJBI M pa3Mepbl reomerpudeckux ¢uryp. Ha onnom mucre ¢opmara A3 pasmemiarorcst Bce
IPOEKINH 00enX (PUryp B COOTBETCTBHHU C BapuaHTOM. Ha TOTOBOM depTeske COXPaHUTh JTUHHUU
IPOEKIIMOHHOHN CBSA3M, BCIIOMOTaTeIbHbIC JIMHUY, a TAaKXKe HAHECTH 0003HAYCHHE TOYEK Ha BCEX
IPOEKIHX, KaK TTOKa3aHO Ha YepTexe-ipuMepe.

2.1.1. IlopsiAoK BHINOJIHEHHSI PAOOTHI

[TocTpoenue uepTexa TeOMETPUUYECKOTO Tella HAYMHAIOT C TOPU3OHTAIBHOM MPOEKIINH, TaK
KaK OCHOBAHHMS 33/IaHHBIX TEJ MPOCLUUPYIOTCS HAa TOPU30HTAIBHYIO TIOCKOCTh 0€3 MCKaKEeHUH.
C noMoIpio BEpTUKAIbHBIX JIMHUH CBA3H CTPOSAT GpOHTaNIbHYIO npoekiuto. [Ipodunsnyro npo-
EKIIMIO CTPOST C MOMOIIbIO BEPTUKAIBHBIX U TOPU30HTAIBHBIX JIMHUK CBA3U. JlJid mepeHoca To-
YeK ¢ FOPU3OHTAIILHOW MPOEKIIMU Ha MPO(IIBHYIO HMCIOIL30BaTh BCIIOMOTATEIBHYIO JHUHUIO,
MPOBEJEHHYIO MO yriaoM 45° U3 TOUYKHU nepeceueHus: KoopauHat (mocrossHHas Monxka), 110o ¢
MTOMOIIBIO ITUPKYJIS.

Jlanee Ha KOMIJIEKCHOM 4YepTeKe HeOOXOAUMO MOCTPOUTH MPOEKIUU JIMHUN U TOYEK, pac-
MOJIOKEHHBIX Ha MIOBEPXHOCTH 3TUX TEJ, UCXOJS U3 3aJJaHHBIX MMOJI0KEHUN TOYEK, TPUBEICHHBIX
Ha yepTexax-3aJaHusiX. ITH TOUKU uMeroT obo3Hauenus A, B, C u D. [loctpouts, rae HeoOxo-
JUMO, JIMHUHM, COCIUHSIONINE ATH TOUYKH, MPU 3TOM HEBHIMMYIO YacTh JIMHUM OO03HAYWTH
HITPUXOBOU. J{1s1 cCOeIMHEHMS] TOUEK KPUBOU JIMHUU UCIIOJIb30BATh JIEKAJIO.

Jlnst koHeuHbIX Touek JuHuU (A u D) 3aMepuTh 1o uepTexy U ykazarh HMUGPOBBIC 3HAUE-
HUS KOOpIUHAT X, Y, Z. TaObnuilbl ¢ KOOpAMHATAMH TOYEK Pa3MECTHTh Ha IMOJIe yepTexa, Kak IMo-
Ka3aHOo Ha pumepe Ha puc. 2.1.

IIPUMEYAHHUE: Bcnomozamenvhvie ocu U TUHUU HA 20mM0O8OM depmedice He yoanams! Paz-
Mepul 2eomMempudeckux Gueyp HaHocums aKKypamHo, 8 mex Mecmax, 20e OHU He Nepecekaromcsl
BCNOMO2AMENbHLIMU TUHUAMU.
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2.1.2. BapuanTsl 3a1anuii A5 rpaguyeckoii padorsr Nel

)

hl

al

Taomn.2.1

Pasmepsl, MM
d dl d2 m | h hl h2 h3
1. Hun+ITup 40 50 40 40 |50 |60 60 60
2. Tlpus + Kon | 40 40 40 50 [70 |60 60 70
3. lpuz + [Mup | 50 40 50 40 |70 |60 70 60
4. Ilun+ Kon | 60 40 50 50 |70 |60 70 70

Ne BapuanTa

Coxpawenus ¢ madauye: Lun — yununop, Iup — nupamuoa, Ilpuz — npusma, Kon — xonyc. Ilono-
bicenue mouex A, B, C, D na nosepxnocmu ghueyp evibupaemcs 6u3yanvHo no uepmedicy-3a0aHuio.
Ilocredosamenvrocms coedunenus mouex: A-B—C-D.
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Tabun. 2.2

Paszmepsl, MM
d dl d2 m h hl h2 | h3 n
5. Hun+ITup 50 |40 60 60 60 | 60 55 75 |60
6. [Tpu3 + Kon | 60 | 60 60 50 70 |70 70 70 |50
7. puz +Ilup | 60 | 60 50 60 60 | 50 70 60 | 60
8. lun+ Kon |50 |50 60 60 70 |70 60 70 |50

Ne BapuanTa

Coxpawernus ¢ madauye.: Lun — yununop, [lup — nupamuda, [lpuz — npusma, Kon — xonyc. Ilono-
bicenue mouex A, B, C, D na nosepxrnocmu ghueyp evioupaemcs u3yaibHo no 4epmedicy-3a0aHuro.

Tocnedosamenvrocms coedunenus movex na nupamude u konyce: A-B—C—D. Budumyro yacmo au-
HUU NPOBOOUMb MOJICMOU OCHOBHOU TUHUEH, HEGUOUMYIO — MOHKOU WMPUXOBO.

Tabmn. 2.3

Pasmepsl, MM
d dl d2 n m h hl h2 h3
9. Hun+ITup 45 45 45 40 14 60 60 50 60
10. IMpu3 + Kon | 50 45 46 40 14 60 60 70 50
11. lpus + [Mup | 46 50 52 38 14 60 50 50 70
12. llun + Korn | 50 50 55 42 14 60 55 60 70

Ne BapuanTa

Coxpawenus ¢ mabauye: Lun — yununop, Hup — nupamuoa, lpusz — npusma, Kon — konyc. Ilono-
brcenue mouex A, B, C, D na nosepxnocmu gueyp 6vibupaemcs 6u3yanibHo no 4epmexncy-3a0anuio.
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h3

Pazmepsbl, MM
d dl d2 d3 d4 h hl | h2 | h3
13. Hun+ITup 50 48 50 40 14 55 65 |60 |60
14, Tpuz + Kon | 40 40 52 38 14 55 60 [50 |60
15. lpu3 + ITup | 45 45 50 40 14 60 65 |60 |50
16. Hun + Korn | 50 50 60 40 14 60 65 |60 |60

Coxpawenus 6 madauye: Lun — yununop, [lup — nupamuoda, [lpuz — npusma, Kon — kownyc. Ilono-
bicenue mouex A, B, C, D na nosepxnocmu ghucyp evioupaemcs 8u3yanibHo no 4epmedsicy-3a0anuio.
THocnedosamenvrocms coedunenus mouex Ha nupamuode u kouwyce: A-B—C-D.

Tabm. 2.4

Ne BapuanTa

Taom. 2.5

Pasmepsl, MM
d dl | d2 m h hl h2 | h3
17. Hun+Tup 45 | 45 45 | 45 50 |60 60 70
18. ITpu3 + Kon 50 |45 45 |45 60 |70 70 60
19. Tpus + IMup 50 |40 45 | 36 60 |70 50 65
20. Iw + Kon 50 |45 50 |50 60 |70 60 60

Ne BapnanTa

Coxpawenus ¢ mabauye: Lun — yununop, Hup — nupamuda, Ipusz — npusma, Kon — konyc. Ilono-
bicenue mouek A, B, C, D na nosepxnocmu gueyp svioupaemcs eusyanoHo no uepmesrcy-3a0anuio.
THocnedosamenvrocms coedunenust mouex na nupamude u konyce. A-B—C-D.
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Tabu. 2.6

Pa3zmepsbl, MM

d dl d2 m n h hl h2 h3
21. Hun+ITup 40 |55 40 40 50 [60 |60 70 70
22. Tlpuz + Kon |50 |40 50 30 40 |65 |55 60 65
23. Tlpuz + [up | 40 | 50 46 30 45 160 |60 65 65
24. Iun + Kon 50 |60 50 50 45 160 |60 60 70

No BapuanTa

Cokpawenus 6 mabnuye: Ljun — yununop, Iup — nupamuoa, Ipus — npusma, Kon — konyc. Ilono-
bicenue mouex A, B, C, D na nosepxnocmu ghucyp svibupaemcs 6uzyaivbHo no 4epmeicy-3a0anuro.
THocnedosamenvrocms coedunerus movex na nupamuoe u koryce: A-B—C-D. Buoumyro yacmo au-
HUU NPOBOOUMb MOICMOU OCHOBHOU TUHUET, HEGUOUMYIO — MOHKOU WUMPUXOBOU.

2.2. I'paduueckas padora No2
CeuyeHne reoMeTpHYeCKUX TeJl IJIOCKOCTSIMH. AKCOHOMeTpHYecKast
NMpoeKuust

Lesan padoThl: 3aKperuieHNe 3HAaHUK U MPHOOPETEHNE HABBIKOB B PEIICHUH TO3HIIMOHHBIX
3a1a4. M3yyenne cnocoOOB MOCTPOEHUS JIMHUM NepecedeHusi TeOMETPUUYECKUX Tell TIOCKOCTSI-
MU, HATYPAIbHOW BEIMYMHBI CEUYCHHUS 1 aKCOHOMETPHUECKUX TPOEKIINH MHOTOTPAHHUKOB U TEJ
BpAICHHUS.

Howmep BapmaHTa Uil BBITIOJTHEHUS 3aJaHUS U BUJ TEOMETPUUYECKON (DUTYpHI ONpenerser
npenojaBarensb. I'padguueckas padota Ne2 npescraBieHa YeTbIpbMsl F€OMETPUUECKUMU (pUrypa-
MU: mpu3ma — rpadudeckas padora No2.1, nupamuaa — rpapuyeckasi padota No2.2, HUIHHAP —
rpadpudeckas pabora Ne2.3, konyc — rpaduyeckas padora Ne2.4.

Cmyoenm 8vinoniHsem uepmedtc mojibko 0OHOU ueypol.

ITpumep BbImonHeHus rpaduyeckoit padotsl Ne2 npuseieH Ha puc. 2.6.

PaccMoTpuM MOPSIIOK BHIIOTHEHUS YepPTeka IS KaXKI0H QHUTYpHI OTAETHHO.

2.2.1. I'paduueckas padora Ne2.1. CeueHune MOBEPXHOCTH MPHU3MBI
(poHTAIBHO-TIPOCHMPYIOLIEH IJIOCKOCTHIO

3aganue. Ha popmare A3 moctpouts: 1 — ueprex, comepx aluidi TpU MPOEKIUU yCEeUeH-
HOU MPHU3MBI, 2 — ACUCTBUTEIbHYIO BETUUNHY KOHTYpa C€UeHUs], 3 — aKCOHOMETPUUYECKYIO TpO-
EKIIUIO 9TOU MPU3MBI.

Jlnst BeIMosIHEHUs Tpaduyeckoil paboThl HY)KHO M3Y4UTh TeMbl «llepeceueHne moBepxHO-
CTel MIOCKOCTSIMM» MO yueOHOMY mocoduto [2, ¢. 17 — 31], «AKCOHOMETpHUYECKHE TPOSKITHI)
[1, nexums Ne5]. Pasmepsl mpu3mbl AJsi BBIIOJHEHUS 3alaHUsl TPUBEICHBI B Ta0n. 2.7 M Ha
puc 2.2. Ha roTOBOM 4YepTeke COXPaHHTh BCE BCIIOMOTATENbHBIC JIMHUH, TOYKH U 00O3HAUCHHUS
BEPIINH.
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2.2.2. MeToan4yeckune yKa3aHusi

CedeHue TOBEPXHOCTH MHOTOTPAHHUKA (IPU3MBI M TMUPAMUIBI) TPEICTAaBISAET COOOH
IUIOCKYIO (pUrypy (MHOTOYTOJIBHUK), O'PaHMYCHHYIO 3aMKHYTOW JIMHUEH, BCE€ TOYKH KOTOPOH
IIPUHAJJIEKAT KAaK CEKYyIIEeH IUIOCKOCTH, TaK U IEepEeceKaeMoi MOBEpXHOCTU. s mocTpoeHus
pOeKIUH (Uryphl ceueHUus: He0OOXOAMMO HANUTHU NPOEKIMH TOYEK MEepPeceUeHns CeKyllen miIoc-
KOCTH C peOpaMu MPU3MbI U COSTUHHUTD MX MPSIMBIMHU JIMHUAMU (pHUC. 2.2).

Y4uThIBas, 4YTO IPAHU MPU3MBI IEPICHAUKYISIPHBI TOPU3OHTAIBHON INIOCKOCTH MPOCKIUIA,
BCE TOYKH, JIEXKAIINE HA TIOBEPXHOCTH ITUX IPaHEl, pacrojararorcs Ha CTOPOHAaX FOPU30HTAIIb-
HOW MPOEKLMU OCHOBAHUS NPU3MBI. | OpU30HTaIBHBIC IPOEKIIUN TOYEK ONPEAEISAIOTCS B TOYKAX
[IEPECCUYCHNS] BEPTUKAIBHBIX JIMHUM CBS3U C COOTBETCTBYIOIIMMH MpoeKuusaMu rpa”eit. IIpo-
(GWIbHBIE IPOEKIMHY TOYEK HAXOMAATCS Ha MEePEeCceYeHUN TOPU30HTAIbHBIX JIMHUHN CBSI3H, NIPOBE-
JICHHBIX U3 (POHTAIBHBIX MPOCKIUN TOUEK, C BEPTHUKAIBLHBIMU JIHHUSMU CBSI3U, IPOBEACHHBIMU
yepes MOCTOSHHYI0 MomKa (JIMHUSA, POBEACHHAS 0] yriioM 45°).

AKCOHOMETpUYECKAs IIPOEKIUS NIPU3MBI BBIIIOIHAETCS B U30METPUYECKOMN IIPSMOYTOJIBHON
cucTeMe KOopauHaT, B kotopoil ocu X, Y u Z pacnosnoxens! noj yriom 120° npyr k apyry. Jlu-
HEHBIE pa3Mephl EPEHOCATCS ¢ MPOCKIMH IIIOCKOTO YepTeka 0e3 NCKaKEHUSI.

Ha akcoHOoMeTpuyeckoM uepTexe ocb X COBINAAAET C TOPU3OHTAIBHOM OChIO HA TOPU30H-
TaJbHON MPOEKLUHU IJIOCKOTO YepTexka, och Y COBIAAAET C BEPTUKAJIBHON OCbIO CUMMETPUHU HA
TOPU30HTAJILHOW HPOEKIMH, 0Ch Z — C BEPTUKAIbHBIMU pa3MepaMH Ha (POHTANBHOM U Hpo-
¢bunpHOM npoekuusax. Llenrpom koopauHart siBnsiercsa Touka O nepecedenus ocent X, Y u Z.

AKcoHOMeTpHYECKasl IPOEKLUs BBIIIOJIHACTCSA B CIEAYIOLIEH mocienoBaTesbHOCTH. CTpo-
ATCS aKCOHOMeTpuueckue ocu koopauHaT. Ha ocu X u Y mepeHocuTcs ¢ IJIOCKOTO YepTeka B
TOHKMX JIMHUSX OCHOBaHME Npu3Mbl. Ha ocu Z oTkiaipIBaeTcst pa3Mep MOJHOM BBICOTHI IPU3MBI
U CTPOUTCS BepxHee OcHOBaHue npusMbl. Jlig touek 1, 2, 3 u 4 usmepsA0TCcs KOOpAUHATHI Z
(BBICOTBI) M MPOBOAATCS BEPTUKAJIBbHBIC JIMHUM U3 BEPILIUH HUKHETO OCHOBAHUS, paBHbIE 3TUM
3HAUEHUSIM.

[Tonmy4yeHHbIE TOYKM COEIUHSIOTCS MEXIy COOOH M € BEpIIMHAMH YCEYEHHOT'O BEPXHEro
ocHOBaHus. Popma MOTYYEHHOTO CEYEHHUsI ONPEAEIAETCS YIIIOM HaKJIOHA CEKYIIEeH MIOCKOCTH U
pasmMepamM MUPaMUAbl U MOKET OTJIMYATHCS OT MPUBEIEHHON Ha puc. 2.2.

2.2.3. IlopsiioK BbINOJHEHUS PadOTHI

ITocTpouts mpu3My Mo pa3mepam, 3aaHHbIM B TabJ. 2.7 u Ha puc. 2.2. [TocTpouTs cexyyro
IUIOCKOCTh P 10 yrily HakjoHa o ¥ IOJIOKEHUIO TOPU30HTAIBHOIO cjefa IJIOCKOCTH (pazMep a
Tabm. 2.7) .

@poHTanbHas OpoeKlus (UTYphl CEUYEHMsI OIpeNesieTcsl IMOJ0KEHHEM (PPOHTAIBHO-
npoenupyrouiel miockoctu P. 'opu3zoHTanibHas NPOEKLUs 3TOW UTyphl COBIAAAET ¢ TOPU3OH-
TalbHOU npoekiuei ocHoBaHus. [IpodunbHas npoekuns GUrypbl ce4eHHs MPU3MbI MIPEICTaB-
JSET 3aMKHYTYIO JIOMaHyl0 JIMHHUIO, KOTOpasi CTPOUTCS C MOMOIIBIO JHUHHUM CBS3U C FOPU30H-
TaJIbHOU U PPOHTAIBHOIN MPOEKIUI PUTYpBI CEUEHUS.

JleicTBUTENbHBIN BU (DUTYPBI CEYSHUS TPU3MBI MOXKHO OTIPENIEIUTH JIIOOBIM U3 CIIOCOOO0B:
BpallleHusl, COBMEIIEHMSI WM NIEPEMEHBI TII0CKOCTeH Mpoekiuii. B 1anHOM npumepe npuMeHeH
croco0 mepeMeHsl IIockocTed mpoekiuii. CrieBa 0T (PpOHTANBHOM MPOEKIMU MPU3MBI TPOBO-
JIATCSI OCEBAsl JIMHUS, MapajuIesIbHO JIMHUU CeUeHMs, 3aTeM u3 touek 1", 2", 3" u 4" npoBonst
JIMHUM CBSI3H, NEPIEHIUKYISPHBIE CEUEHUIO, U HA NEPECEUEHUH C ITOCTPOCHHOM OCEBOW OTMe-
yatoT Touky 1. [lomoskerue Touek 2, 3 u 4 GepeTcsi ¢ TOPU3OHTATBLHON MPOSKITUU IUIUHAPA (KO-
opauHata Y JUIsf KaXJI0i TOUKH).
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2.2.4. BapuaHnTsl 3aganuii 1 rpapuyeckoii padorsl Ne2.1 — Ceuenne no-

BEPXHOCTHU NPU3MBI IVIOCKOCTHIO

Tabn 2.7
Pasue Ne BapuantTa
PMiT2[384][5]6 789 10[11][12][13]14] 15
d 50 | 55|60 |50 |56 |60 52|55 6054|5562 50|56 |60
h 5560 | 65|56 |62 65|56 |60|70|56|62|65 |55 |60 |70
a 37160 |46 |38 |66 |42 |36 |66 |35|38|67 |40 |37 |60 |35
a’ 45130454530 454530454530 |45 |45 |30 |45
Pasme Ne BapuantTa
P16 17181920 212223242526 [27 [28 [29 |30
d 52 | 55|58 |50 |56 |60 54|55 |58|52|56 |60 50|55 |58
h 56 |62 | 75|55|60|65|56|72|65|54 60|70 |55 |80 |66
a 38 6240|3760 |44 |38 |72 |46 36|60 |35 |38 |72 |40
a° 45130 |45|45|30|45|45|30|45|45|30 |45 |45|30 |45
y 4
2
z
7é \ 4”/P | 4
J i EZ
N h e
aq-° i g
; |
A" B | LT D FE" | A"=D" | B"<("
a
. ]
|
AT 7
| d
B=2 (-7
o 4
Puc 2.2

IIPUMEYAHUE: ®opma cewenus, nOCMpOEeHHO20 NO 8blIOPAHHOM) 8APUAHMY, MOXNCEM He
€o8na0amsy ¢ ceyeHuem, npueedeHHvIM Ha puc. 2.2 u 3a8Ucum om pasmepos NPU3Mul U NO0Nice-
HUsL ceKyweti NI0CKOCMU.

2.3. I'padgmueckas padora Ne2.2. CeueHne NOBEePXHOCTH IUJIHHIPA
MJIOCKOCTBIO

3aganue. 1. Ha popmare A3 moctpouts: 1 — uepTex, coaepKamuii Tpyu IPOEKLIUN yCeueH-
HOTO LWJIMHApA, 2 — NEHCTBUTENBHYIO BEIMYMHY KOHTYpa CEYEHHs, 3— aKCOHOMETPUUECKYIO

MIPOEKITHIO 3TOTO IUIMHAPA.
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Jlnst BeIMosHEeHHs Tpaduyeckoil paboThl HY)KHO M3Y4HUTh TeMbl «llepeceueHne moBepxHoO-
CTeH TJIOCKOCTSIMU» 10 yueOHOMY mocoburo [2, ¢. 17 — 31], «AKCOHOMETPUUYECKHE MPOESKIITHH
[1, nexrms NeS]. Pasmeps! muimvHpa Ui BBINOJIHEHHS 33/IaHHs NPUBEICHBI HA puc. 2.3 U B
Tabi1. 2.8. Ha roToBOM 4epTeke COXpaHUTh BCE BCIIOMOTATENIbHbBIE IMHUU, TOUKH U OCH.

2.3.1. MeToanyecKkue yKazaHus

Ha puc. 2.3 npencraBieHa LMIMHApUYECKAs MOBEPXHOCTh, MepecedeHHas (PpOHTaIbHO-
MPOCLMPYIOLIEH TIOCKOCThIO P.

B 3aBucuMOCTH OT pacroiOXeHUs! CEKYLEH TUIOCKOCTH IMPH PACCEUYEHUU IPSIMOIO Kpyro-
BOTO LWJIMHJPA B CEYEHUH MOYKHO IOJYYUTh OKPYXKHOCTH (CEYEHHME IOPU30HTAIbHOM IJIOCKO-
CTbIO YPOBHS), JUIMIIC MM 4YacTh JUIMICA (CeKyllas MIOCKOCTh pacceKaeT LMJIMHAP MO OCT-
PBIM YIJIOM K OCH), IPSIMOYT'OJIBHUK (CEKyIlas JI0CKOCTh NapajuiebHa OCH LIWINHAPA).

VYuuTeiBas, 4YTO Ha NPOPHILHON MPOEKLUH JIMHUN CEYEHUsI IOBEPXHOCTU LMIIMHAPA (HPOH-
TAJIbHO-TIPOCIMPYIOLIEH MIOCKOCTHIO MPEICTABIIAIOT COOON YaCTH IUIUIICA, HEOOXOAUMO IS UX
TOYHOT'O OCTPOEHUSI UCIIOJIb30BAaTh KpOMe 0a30BbIX (OIOPHBIX) U IPOMEKYTOUHBIE TOUKH.

Crnenys onpeleneHnio, 4YTo BCe TOUKH, JISKAIUE HA IOBEPXHOCTH LWJIMH/PA, HA TOPU30H-
TaJIbHOM MJIOCKOCTU MPOEKIMI 00s13aHbl HAXOUTHCS HA €ro HaIPaBJISAIOLIEH, CTPOATCS TOPU30H-
TaJbHbIE MPOEKIMN TOYEK IPU MOMOILIY BEPTUKAJIBHBIX JIMHUHN CBSI3U B TOUKAX UX MEpPECEUEHUS
C OKPY)KHOCTBIO OCHOBaHUS (BUAUMbBIE — HU)KE TOPU3OHTAIIBHOM OCU CUMMETPUHU, HEBUAUMBIE —
BBIIIIE).

[IpoduibHble NMPOEKIMU TOYEK HAXOIAT C HCHOJIb30BAHWEM TIOPU3OHTAJIBHBIX U BEPTH-
KaJIbHBIX JIMHUHA CBSI3M, MPOBEICHHBIX C (PPOHTAIHHONH M TOPH30HTAIBHOU IJIOCKOCTEH MPOEK-
LIMH, U TIOCTOSIHHOM MoHXa.

[TocTpoeHre aKCOHOMETPUYECKOr0 YepTeka UWIMHAPUYCCKOW MOBepXHOCTH (puc. 2.3)
HA4YMHAETCS C BBIYEPUYMBAHUA OBajla OCHOBAHUSA IWIMHApPA. BHavane ompenensrorcs pasmepbl
oonbmeit (1,22d) u menbieit (0,71d) oceit oBana. bosbmas ock B mockoct XOY HampasiieHa
ropusoHTaibHO. [locne onpeneneHus yeTbipex TOUEK, IPUHAMAISKAIIUX OOJIBIION U MaJIOl OCcAM
OBaJla, HaXOIATCs €UIE YEThIpE JOINOIHUTENbHBIE TOYKH ITyTEM OTKJIAJbIBAaHUS OTPE3KOB, PaB-
HBIX pajguycy LUIuHApa, Ha ocax X u Y. [lomyyeHHble BOCEMb TOYEK COEAMHSAIOTCS IJIaBHOM
KPHBOM.

Jlanee U3 LeHTpa oBajia o0 OCH Z OTKJIa/bIBAETCS BBICOTA ILIMJIMHAPA U Yepe3 MOJyUEHHYIO
TOYKY BHOBb NPOBOJATCS OCH X U Y, OOJbIIast M MEHbILAs OCH OBaJla U ONPENEISIFOTCS KOHTYPbI
OBaJIa BEPXHEr0 OCHOBAHUS LIWIMHIpA.

3areM MpOU3BOJUTCS MEPEHOC TOUEK C TOPU3OHTAIBHOW U (POHTAIBHON MPOEKIUI MI0C-
KOT'0 4epTerka Ha aKCOHOMETPUUECKNE KOOPAUHATBHI.

Hanpumep, Touka 5, npuHaanexaias oBaiay, HaXOAUTCA C TIOMOIIBIO OTpe3Ka BEPTUKAIIb-
HOMW JIMHWUHU, PABHOTO PACCTOSHUIO OT OCHOBAHMS LIMJIMHJIPA 10 TOUYKH 5" (Ha GpOHTAIBHOMN Hpo-
eKIINH).

ITpu mocTpoeHNH OCTaJIbHBIX TOYEK YUUTHIBAETCS Takke KoopauHata Y. B aTom cinydae de-
pe3 KoopauHaTy X COOTBETCTBYIOIIEN TOUKH MPOBOAUTCS JUHMS, MMapajjiesnbHas ocu Y, 10 nepe-
CeueHMsI C OBAJIOM OCHOBaHHUs IMIIMHApa. Yepe3 oOpa3oBaHHBIE TOUKH MPOBOAATCS BEPTHKAIb-
Hble JIMHUK (KOOpIHHATA Z), HAa KOTOPBIX OTKJIAJBIBAIOTCS OTPE3KH, PABHBIC PACCTOSHHIO OT OC-
HOBaHUS IIWIUH/IPA 710 (POHTAIHLHON MPOEKIIUU TOUKH.

[TonydeHHBIE TOYKHA COEIMUHSIOT MO JIEKAy. 3aKaHYMBAIOT IMOCTPOCHUE MPOBEICHUEM
OUYEPKOBBIX 00pa3yIOIIUX, KacaTeJIbHBIX K OBaJIaM.

2.3.2. Ilopsi0K BHINOJHEHUs PAdOTHI

[TocTpouTh HIMIMHIP TIO pa3MepaM, 3aaHHBIM B Ta011.2.8 u Ha puc. 2.3.
ITocTponTh CEKyIIyIO TIIOCKOCTH P 10 3aaHHOMY yIiTy 0 HAKJIOHA U TOJIOKEHHIO TOPHU30H-
TAJILHOTO CJIeJa 3TON IIOCKOCTH (pa3mep M Tabi. 2.8).
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@poHTanbHas NPOEKIUs (UTYPHl CEUYEHHUS ONpelenseTcs MOJOKEHHEM (POHTAIBHO-
MPOCHMPYIONIEH TIOCKOCTH. ['OpH30HTambHAs MPOEKIUS ATOM (DUTYpPHI COBMAMAET ¢ TOPHU30H-
TaJIBHOM Mpoekuueil ocHoBaHus. [IpodunbHas mpoekuust GUTypsl CEUeHUs NPEACTaBISIET 3a-
MKHYTYIO JIMHUIO — MPOEKIUIO0 YaCTH 3JUIMIICA U MOXKET OBITh MOCTPOEHA MO HECKOJIBKHUM TOY-
KaM, KOTOPBIE CTPOSITCA C MMOMOIIBIO JTMHUN CBSA3U C TOPU3OHTAIBHON M (PPOHTATBHON TPOCKIIHIA
(bUryphI CEUCHUS.

JleicTBUTENbHBIN BUI (PUTYPHI CEUCHHS LIWIMHIPA MOXKHO OMPEICITUTh JIOOBIM U3 CHOCO-
OOB: BpallleHHs, COBMEILEHUS WA NEPEMEHbI IJI0CKOCTel npoekiuii. B naHHOM mpumepe npu-
MEHEH CI0Cco0 MepeMeHbl MmIocKocTel nmpoekuuid. CrieBa oT (pOHTATBHON MPOEKIUU IUIHHIPA
MPOBOJUTCS OCEBasl JIMHUS, NapauiesIbHO JIUHUU Ce4yeHus, 3areM u3 touek 1", 2", 3" 4" u 5"
IPOBOJST JUHUM CBSI3H, EPIEHINKYIISIPHBIE CEYEHHIO, U Ha IIEPECEUEHUU C IIOCTPOCHHOM Oce-
BOM oTMeHaroT Touky 5. [Tonoxenue Touek 1, 2, 3 u 4 6epercs ¢ ropu30HTAILHONU MPOCSKIIUH 1TH-
muHapa (koopauHata Y IS KaXK0M TOUKH).

2.3.3. BapuanTsl 3aganuii 1is rpagpuyeckoii padornbl Ne2.2 — Ceue-
HHE MOBEPXHOCTH IUJIHHAPA MI0CKOCTHIO

2
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J
Puc. 2.3
Tab6mn. 2.8
Pasmep Ne BapnanTa

1234|5678 9]10]11 12|13 14 |15
d 60 | 58 |54 |62 |60 |58 |54 |62 | 60 | 58 | 54 | 62 | 60 | 58 | 54
h 7065|7268 |70|65|72|68| 70|65 |72|68|70| 65 | 72
m 32 |42 140333242 |140|33| 32|42 |40 |33 |32 | 42 | 40
a° |60|45|45|60|60|45|45|60| 60 | 45 | 45 | 60 | 60 | 45 | 45
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Tabn. 2.8 (okoHUaHUE)

No BapuanTa

Pasmep |16 | 17|18 19|20 |21 |22|23 |24 | 25|26 | 27 | 28 | 29 | 30
d 62 |60 |58 |54 62|60 |58|54|58 |60 |58 |54 |62| 60 | 58
h 68 | 70 | 65|72 |68 |70 |65|72|65| 70 | 65|72 |68 | 70 | 65
m 331324214060 |32 |42 |40| 46 | 32 | 42 | 40 | 33 | 32 | 42

a° 60|60 |45|45|30|60|(45|45| 45 | 60 | 45 | 45 | 60 | 60 | 45

IIPUMEYAHUE: @opma ceyenus yuiuHopa, noOCMpoOeHHO20 No 8blOPAHHOMY 6aApPUAHNLY,
Modicem He CO8nA0ams ¢ cedeHueM, NPU8eOeHHbIM Ha puc. 2.3 U 3a8UcUm om pamepos YuiuH-
0pa U NON0ACEHUs ceKyuel NI0CKOCMU.

2.4. I'padpuueckas padora Ne2.3. CeyeHne NOBEPXHOCTH MUPAMU/IBI
IUIOCKOCTBIO YACTHOTO MOJIOKEHHS

3aganue. Ha popmare A3 moctpouts: 1 — ueprex, comepxaiiuii TpU NPOESKIIUU yCEeUueH-
HOW MHpaMHJIbl, 2 — HATYpPAJIbHYIO BEIMYMHY KOHTYpa CEUEHUs, 3 — aKCOHOMETPHUIO MTUPAMHUIBI
10 pa3Mepam, MPUBEICHHBIM B Ta0I. 2.9.

Jnst BeImosHeHHsI Tpaduyeckoil paboThl HY)KHO M3y4nuTh TeMbl «llepecedyenue moBepxHO-
CTEHl MIOCKOCTAMUY M0 ydyeObHoMy mocobuto [2, c. 17 — 31], «AKCOHOMETPUYECKHE MPOCKIIHI
[1, nexums Ne5]. Pazmepsl reomerpuueckoid (GpUTYpHI TS BBITIOJTHEHUS 33aHUsI IPUBEICHBI Ha
puc. 2.4 u B Tabn. 2.9. Ha roToBoM uepTexe COXpaHUTh BCE BCIIOMOTATENbHbIC TUHUH, TOUKH,
0003Ha4YeHMsI BEPLIMH.

2.4.1. MeToanueckue yKa3aHusi

Ha puc. 2.4 nokazana nmupamuja, rnepecedeHHas (ppOHTAIBHO-NPOSHUPYIONMIEH II0CKO-
cThi0. Heo0xomMo mOCTpOUTh MPOEKIUU JIMHUU CEYEHUs HAa TOPU3OHTAIBHON U MpoduiIbHON
IJIOCKOCTSIX MTPOEKIIUH.

Ha ¢poHTanbHOM NpoeKkuy ONpeneNsioTcs TOYKH MepeceueHus] CeKyIUX IUIOCKOCTEeH ¢
pebpamu mupamuael 17, 2", 3" u 4", T'opu3oHTampHBIC poekiuu Touek 1', 2', 3" u 4’ Haxoasarcs
Ha MPOEKUHUAX pedep U OMpeAessIOTCs ¢ UCIOIb30BAHUEM BEPTHKAIBHBIX JIMHUM cBs3H. ['opu-
30HTAJIBHBIE TIPOEKINH ToueK 2’ 1 3' 1enecoo0pa3Ho HAXOIUTh C HCIOIB30BAHUEM MPOQIIEHON
npoekiuy. C IOMOIIBbIO BEPTUKAIBHBIX M TOPU30OHTAIBHBIX JIMHUN CBSI3U U ITOCTOSIHHOM MoHka
JIETKO ONPEAEISIOTCS MPOoeKIuu Touek 2" n 3" 1 UM CHMMETpPUYHEIE.

[Ipoduneubie npoekiuu Touek 1" u 4" HaxOAATCSA ¢ MCIONIB30BAHHEM TOPU30HTATBHBIX
TuHUM cBs3u. Eciin coeTMHUTh HallIeHHbIe TPOEKIIMN TOYEK Ha TOPU30HTAIBHON U TPO(UIBHON
MPOEKLHAX NPAMBIMH JIMHUSAMH, ITOTYYArOTCS POEKIIUN UCKOMBIX CEYEHHH.

BhruepunBaHre akKCOHOMETPUYECKOM MPOCKIMU MHUpaMuibl (puc. 2.4) HauyMHAETCS C I0-
CTPOEHHUSI €€ OCHOBAHMS HAa AaKCOHOMETPHUYECKUX OCSX. 3aTeM U3 LIEHTpa OCHOBaHMA 1O ocu Z
OTKJIaJIbIBA€TCA BBICOTA MUPAMUJbl, U BEPUIMHBI OCHOBAHUS TOHKON JMHHMEW COEAMHSIIOTCS C
BEPILMHON MUpaMU/IBbI.

JI1st HaX0XKICHUS TTOJIOKEHHSI TOYKU 2 Ha OCH X aKCOHOMETPUYECKOTO YepTeka OTKIIaIbI-
BAeTCs OTPE30K, PABHBIM PACCTOSIHUIO OT TOUKH S’ (TOPU30HTAIbHAS MIPOESKIUS) 10 TIepeCceUeHUs
BEPTUKAJILHOW JIMHUU CBA3W M3 TOYKM 2’ ¢ ochio X. Uepe3 MONydyeHHYIO TOYKY MPOBOJST JHU-
HUIO, NapajuienbHyto ocu Y. Ha Hell oTkiIaapiBaloTCsl BIPABO U BIEBO OTPE3KH, PaBHBIE MOJIO-
BHUHE JIJIMHBI BEPTUKAJIBHON JIMHUU CBS3H, CBA3BIBAIOIIEH TOUKY 2’ ¢ CHMMETPUYHOM €l Ha TOpH-
30HTAJIbHON MPOEKIUU CEUEHUS. 3aTEM U3 MOTYYEHHBIX TOUYEK NPOBOJAT BEPTUKAIbHBIEC JIMHUU
710 TIepecedeHus ¢ pedpaMu, COSIMHSIOIMMI OCHOBAHHUE MMUPAMUJIBI C BEPIIHHON S U HAXOIATCS
HCKOMBIE aKCOHOMETPUUECKHUE TOUKH.

Touka 1 u 4 nexat Ha pedpax, TPOXOAAIIUX Yepe3 OCh X U UX HAXOXKJICHHUE HE BHI3BIBACT
3aTpyJHEHUS.
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2.4.2. IlopsiioK BHINOJHEHUS PadoThI

[Toctpouts mupamuay mo pasmepam, 3afaHHbIM B Ta0n.2.9 u Ha puc. 2.4. Iloctpouts ce-
KYIIYIO0 IIJIOCKOCTh IO YIJIy HakjJOHa O W IIOJIOKEHHWIO TOPHU3OHTAIbHOIO ciena (pasmep a
tabm. 2.9).

@poHTaNbHAs TPOEKIUs (UTYPBI CEUYCHUS COBMANACT C (PPOHTAIBHBIM CIEIOM CEKYyIIeH
wiockocT P. 'opu3oHTaNbHYIO U TPOQUIBHYIO TPOEKUUU (PUTYPBI CEYEHUS CTPOSIT MO TOUKAM,
KOTOPBIC SIBIISFOTCS TOUYKAMHU TIEPECEUCHHUS TUIOCKOCTH P ¢ pebpamu mupaMubl.

JleficTBUTENbHBIN BUJ GUTYPBI CEUEHUS HAWJIEH CIIOCOOOM MEPEMEHBI TJIOCKOCTEH MpOeK-
ruii. CiieBa oT (PPOHTATBLHONW MPOEKIIUK MHUPAMUJIBI IPOBOJAUTCS OCEBAsi JIUHUS, MapaJlICIIbHO
JIMHUM ce4yeHusl, 3ateM u3 Touek 1", 2", 3" u 4" npoBoaAT JIUHUU CBS3U, NEPIECHIUKYJISIPHBIC CE-
YEHUIO0, U Ha MIEPECEUCHUHU C TTOCTPOCHHOM oceBoi oTMeuaroT Touku 1 u 4. [lonoxxenue Toyek 2
u 3 Gepercsi C TOPU30HTAIBHON MPOEKIUU MHUPaMUAbI (KoopanHaTa Y 7S KaXI0H TOUYKH).

ITocTpoeHne n30MeTpUYECKOM MPOEKIIMY HAYMHAIOT C OCHOBaHMs. 3aTeM U3 LEHTPa OCHO-
BaHUs OTKJIA/IbIBAIOT BBICOTY MUPAMU/IbI M MOIy4atoT Touky S. COeqUHUB TOYKY S TOHKHUMU JIH-
HUSMH C BEPIIMHAMH OCHOBAHUS, MOJIYYUM Ienyro nupamuay. s noctpoenust Gurypsl ceue-
HUSl HA OCHOBAHUU MHUPAMUIBI CTPOSIT U30METPUUYECKYIO MPOEKIUI0 TOPU30HTATBHON MPOESKIIUN
¢burypsl cedenus. 13 nmonydeHHbIX TOYEK MPOBOAST BEPTHKAJIBHBIC MPSIMbIC IO TIEPECEUCHUS C
pebpamu nupamuapl. COeAMHUB TOYKU TMEPECeUEHUs], MOTy4aeM H30METPHYECKYIO MPOEKIHIO
¢Gurypsl ceueHusl.

2.4.3. BapuanTsl 3aganuii 1is rpadpudeckoii padorbl Ne2.3 — Ceuenne
MOBEPXHOCTH MUPAMU/IBI IVIOCKOCTHIO
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Tabn. 2.9

Ne BapuantTa

Pasmep 0 T T A 5 [6 17819 10]11]12]13]14] 15
h |65 |70 |60 |65 |65 |70 |60 |65 |65 |70 |60 |65 |65 |70 | 60
d |70 |55 |60 |65 |50 |55 |60 |65 |60 |55 |60 |65]50 |55 |60
a |45 30 |30 |36 |45 |30 |33 |35 |45 |30 |30 |38 |48 |30 |30
a° |30 | 45 |45 |45 |30 | 45 |45 |45 | 30 | 45 |45 | 45 | 30 | 45 | 45

No BapuanTa

Pazmep

16 |17 |18 |19 |20 |21 |22 |23 |24 |25 |26 |27 |28 |29 | 30
h 65 |65 |70 |60 |65 |65 |70 |60 |65 |65 |70 |60 |65 |65 |70
d 65 |50 |55 |60 |65 |65 |55 |60 [65 |50 |55 |60 |65 |65 |55
a 35145 30 |30 |38 |45 |30 |30 |38 |45 |30 |30 |33 |45 30
a° 45 |30 |45 (45 |45 |30 |45 |45 |45 |30 |45 |45 |45 |30 |45

IIPUMEYAHUE: ®opma nunuu cedenusi Mojicem He CO8NA0Amb ¢ CcedeHuem, npueedeH-
HbIM HA Yepmedice-3a0aHuu, U 3a8UCUm om pasmepos NUpamuosbl U NOAONCEHUS. CeKyuell nioc-
KOCmu.

2.5. I'padguueckas padora Ne2.4. CeueHne nNoBepXHOCTH KOHYCA
MJIOCKOCTHIO YACTHOTO MOJI0KEHHSI

3aganue. Ha popmate A3 noctpouts: 1—- ueprex, copepkaiiuii TpU IPOEKLUHU YCEUEHHO-
ro KOHyca, 2 — HATYpaJbHYIO BEIMYMHY KOHTYpa CeYeHUs], 3 — aKCOHOMETPHUIO ITOT0 KOHYCA.

Jnst BeIoOsTHEHHS Tpaduyeckoil paboThl HY)KHO M3Y4HTh TeMbl «llepeceueHne moBepxHO-
CTEHl MIOCKOCTAMUY» MO ydyeObHoMy mocobuto [2, c. 17 — 31], «AKCOHOMETPUYECKHE MPOCKIIII
[1, mexmmst NeS]. PazMepsl [uisl BBIMOTHCHHSI 3ajaHus IpUBEIeHBI Ha puc. 2.5 u B Tabu. 2.10. Ha
TOTOBOM YEPTEKE COXPAHATH BCE BCIIOMOTaTeIbHbIC JIMHUU U TOYKH.

2.5.1. MeTtoanyecKkue yKazaHus

Ha puc. 38 mpencraBieH KoHyC, MepeceueHHBIH (PPOHTAIBLHO-MPOCHUPYIOLIEH TMIIOCKO-
CTBIO.

[Ipu nmepeceyeHnr KOHUYECKON MOBEPXHOCTH IUIOCKOCTSAMM YAaCTHOTO IMOJIOKEHUS B Ceue-
HUU MOXHO TOJYYUTh OKPYKHOCTH (C€YEHHE TOPU30HTAIBHOM IIIOCKOCTHIO YPOBHS), DJLITUIIC
(mpu mepeceyeHN: MOBEPXHOCTH IUIOCKOCTHIO, PACIIONIOKEHHON MOJI YIJIOM K OCH KOHMYECKOM
MOBEPXHOCTH ), Tapaboiy (CeKyias II0CKOCTh mapajijiesibHa 00pa3yromield KOHUIECKOH MoBepX-
HOCTH), TUMEepOONy (Cekyllas IMIOCKOCTh MapaijielibHa OCH KOHUYECKOW MOBEPXHOCTH), Tpe-
YTOJBHUK (CEKYIasi MIOCKOCTh MPOXOIUT YePe3 BEPIIMHY KOHUUECKOU MOBEPXHOCTH).

Y4uuThIBas, 4TO MPHU MEPECEUeHUU KOHYca (PPOHTATHHO-TIPOCIUPYIOIIEH TIOCKOCTHIO B Ce-
YeHUU 00pazyeTcs KpuBas JUHUS (DJUIHIIC), HEOOXO0AMMO Ha (PPOHTATHLHON MPOEKIINH YKa3bIBATh
MPOMEXKYTOUHBIE TOYKU. Bcero B3sATO ceMb To4eK. VX rOpU30HTANbHBIE TMPOEKIIUHA HAXOMATCS
cienyromuM crocodom. Touku 1 u 7 mexaT Ha 00pa3yromMX KOHYCa U OMPEIETSIOTCS ¢ TTIOMO-
IIbI0 BEPTUKAJIBHBIX JIMHUM CBsA3U. [Ipoekuuu touek 2, 3, 4, 5 u 6 HaxXoASTCs C MOMOIIBIO CEKY-
IIUX TOPU3OHTAIBHBIX MJIOCKOCTEH YPOBHS, MPOBEICHHBIX Uepe3 (PPOHTAIBHBIC TPOCKITUU ITUX
TOYEK.

[Ipu pacceyeHnn KOHyca IIIOCKOCTHIO YPOBHS B CEYCHUH 00Pa3yeTcsi OKPYKHOCTh, Pagnyc
KOTOPOW PaBEH PAaCCTOSHUIO OT OCH CUMMETPUHU KOHYCa JO TOUKH MEepeceyeHus: MIOCKOCTH C
obpasyromeit konyca. [TI0CKoJIbKYy MCKOMBIE MPOEKIIMHM TOYEK JIXKAT Ha OKPY)KHOCTSAX, HA TOPHU-
30HTATBHON MPOEKIINH BBIMOIHIIOTCS 3aCEUKU PayCcaMu OKPYKHOCTEH ceUeHUs U Ha KaKIYIO
U3 HUX U3 COOTBETCTBYIOIICH (PPOHTATBHON MPOSKIIMN TOYKH MTPOBOJAMTCS BEPTUKAIBHAS JTHHUS
CBSI3U.
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[IpodunpHbIE MPOEKIMH TOYEK HAXOASATCS OOMICTIPUHATHIMU B HAYEPTATEIHHON T€OMETPUN
crnocobamu: 1 — ¢ MOMOIIBI0O TOPU3OHTAIBHBIX M BEPTUKAJIbHBIX JIMHUN CBSI3U M MOCTOSHHOMN
Monxa, 2 — U3MEpEeHHEM PACCTOSIHUN OT OCH X 10 MPOEKIMI TOYEK HA TOPU30HTAIHLHON MPOEK-
IIUU U IEPEHOCOM 3TUX PACCTOSHUN Ha MPOPHIBHYIO IPOEKIIHUIO.

[TocTpoeHre aKkCOHOMETPUUYECKON MPOEKIMU KOHYyca (pucC. 2.5) OCyIIECTBIISETCS B IPSIMO-
YTOJIbHON MU30METPUUECKON CUCTEME KOOpAMHAT. JInHelHbIe pa3Mepbl B U30METPUM IIEPEHOCST-
cs1 0€3 MCKaKEHHUs, a OKPYKHOCTb B LIEJISIX YIPOILEHUS BbIUEPUMBAETCS B BUJE OBaja C pa3Mme-
pamu Gosbieii ocu 1,22d u menbmieit ocu 0,71d, roe d — tnamerp ocHoBaHus KoHyca. Eciu oc-
HOBaHHE KOHYCA PACIOJIOKEHO B TOPU3OHTAIBHOMN MJIOCKOCTH, TO OOJbIIAst OCh OBaJa MEpIECH-
TUKyIsgpHa ocu Z (T. €. 3aHMMAaeT FOPU30HTAIBHOE IMOJIOKEHHE), a MEHbIIasi OCh COBMAJIAeT C
ocbto Z.

[TocTpoenue oBana BBIMOIHIETCS TAKUM K€ CIIOCOOOM, KaK U MPH MOCTPOSHUU aKCOHOMET-
PUYECKON MPOEKINH LUIMHIPUUYECKON MOBEPXHOCTU. 3aTeM Ha OCH Z W3 TOYKU MEPEeCceUeHUs
oceii X u Y OTKIajbpIBaeTCs OTPE30K, paBHbIN BbIcOTe KOHyca. [lomydueHHas To4ka sBIsSETCS
BEpPLIMHON KOHYca. 13 Hee IpOBOAATCS JIMHUM, KacaTeJIbHbIE K OBally.

Jlanee He0OX0UMO MOCTPOUTH TOYKU JTMHUH CEUEHUs MOBEPXHOCTU KoHyca. /st mocTpoe-
HUS TOYKH 1 HY>)KHO U3MEPUTH PACCTOSIHUE OT LIEHTPa OKPY>KHOCTH JI0 TOUKH 1’ ¥ mepeHecTH Ha
ochb X aKCOHOMETPUYECKUX KOOpJAuHAT. V3 MOJlydeHHOW TOYKU MPOBOAMTCS BEPTUKAJIbHAS JIU-
HUS U Ha HEW OTKJIABIBACTCS OTPE30K, PABHBIN PACCTOSHHIO 110 BEPTUKAIA OT OCHOBAHHUS KOHY-
ca 10 Touku 1" Ha ppoHTaNBHOM MpoeKIuu (KoopanHaTa Z). J{ist HaX0KICHHS TOYKH 2 HA Ocu X
AKCOHOMETPHUYECKUX KOOPJAMHAT OTKJIAAbIBACTCS OTPE30K, PABHBIM PAcCTOSHUIO OT LIEHTpa JI0
TOUYKH NEPEeCeYCHUs] BEPTUKAIBHOMN JTMHUU CBSI3U TOYKH 2’ ¢ OChI0 X HAa TOPU30HTAIBHON MPOEK-
uu. Yepes NoaydeHHYI0 TOUKY IPOBOAUTCS OTPE30K, MapalIesIbHbIN ocH Y, U Ha HEM OTKJIAJIbl-
BalOTCA B 00€ CTOPOHBI OT OCU X PacCTOSHUSA 10 TOUYEK 2’ U CUMMETPHUYHOM eil. 3 moydeHHbIX
TOYEK MPOBOASATCS BEPTUKAIbHBIC JIMHUM, Ha KOTOPBIX OTKJIAJIBIBAIOTCS OTPE3KH, PaBHBIC pac-
CTOSIHUIO OT OCHOBaHHUA KOHYca 10 PpoHTaNIbHOI npoekiuu Touku 2. [lomoOHbIM ke 0O6pazom
MIEPEHOCSTCS BCE OCTaJIbHbIE TOUKU. [loydyeHHbIe TOUKU COEIMHSAIOT TUIABHOM JIMHUEH 1O JieKa-
ny. Kpaitaue ouepkoBbie 00pa3yroliye NpoBOIsIT 0 KacaTeNbHON K KOHTYPY OCHOBaHUS KOHYyca
U JUIUIICY.

JleiicTBUTENbHBIN BUJ (PUTYpHI CEUEHUS KOHYCa HailieH crocoO0oM MepeMeHbl MIIOCKOCTeN
npoekuuid. CneBa oT GpOHTAIBHON MPOEKIMH KOHYCa MPOBOJUTCS OCEBasi IMHUS, apaJlIeIbHO
JUHUU ceueHus, 3aTeM u3 Touek 1", 2", 3", 4" 5" 6" u 7" npoBOJAAT TUHUHU CBS3H, NIEPIECHIUKY-
JSIpPHBIE CEYEHMIO, U Ha IEPECEYEHUN C IOCTPOECHHOM 0CeBOM OoTMedaroT ToukH 1 u 7. Ilomoxe-
Hue Touek 2, 3,4, 5 u 6 Gepercs ¢ TOpU30HTATBHON POEKIIUU KOHYCA.

2.5.2. Ilopsiiok BbINOJHEHUs padoThI

[Toctpouth KOHYC IO pa3mepam, 3amaHHbM B Ta0m.2.10 u Ha puc. 2.5. [locTpouth ceky-
Iyl TUIOCKOCTh P 1O yrily HakjioHa o W TOJOXXEHHI0 TOPU30HTAaIbHOrO ciena (pasmep K
tabn. 2.10).

@poHTanbHas MPOEKIUs (UTYphl CEUEHUS COBHANACT C (PPOHTAIBHBIM CIEIOM CEKYIIeH
wiockocTd P. T'opu3oHTanbHy0 U NpOQUIBHYI0 NPOEKUUU (UTYPHl CEYEHHs] CTPOSIT MO BbI-
OpaHHBIM TOYKaM, KOTOPBIE SIBJISIOTCS TOYKAMH IEPECEYeHUs MIIOCKOCTU P ¢ MOBEPXHOCTHIO KO-
Hyca.

[TocTpouTh NEHCTBUTENBHBIN BU (GUTYPBI CEUSHHSI CIIOCOOOM IepeMEHbI TUNIOCKOCTEH Mmpo-
EKIIUH.

IlocTpoeHne M30METPUUECKON MPOEKIMM HAYMHAIOT C IMOCTPOEHUS OBaJla OCHOBAaHMs. 3a-
TEM M3 LIEHTPa OCHOBAHUS OTKJIAJABIBAIOT BBICOTY KOHYCA M MOJY4YalOT TOUYKY BEPIIUHBI KOHYCA.
CoeaHMB 3Ty TOUKY TOHKMMM JINHUSIMU, KacaTeIbHBIMU K OBaJly OCHOBAHHUS, ITOJIYYUM IOTHBIN
KoHyc. [ mocTpoeHus: pUrypbl cedeHUs Ha OCHOBAHUWU KOHYCa CTPOSIT MO0 TOYKaM M30METPH-
YECKYI0 MPOEKIMI0 TOPU30HTAIBHOIN MpoeKunuu GUrypsl cedeHus. M3 moaydeHHBIX TOYEK Mpo-
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BOJSIT BEPTUKAJIbHBIE NPAMbIE (KOOpAMHATHI Z ToueK ceueHus). CoeqMHUB TOCTPOCHHBIE TOUKH,
HOJIY4al0T U30METPUUECKYIO TPOEKIUIO (GUTYPBI CEUEHUS.

2.5.3. Bapuanrsl 3a1anuii 1is rpadpuyeckoii padorbr Ne2.4 —
CeveHHe KOHUYECKOI MOBEPXHOCTH MJIOCKOCTHIO

Tabu. 2.10

No BapuanTa
11234 |5|6 |7 |89 |10/11)|12|13|14]15
d 60 |70 |60 |62 |72 |65 |60 68 |65 |62 |70 |64 |62 | 72 | 66

Pazmep

h 70 |65 |70 |72 |66 |72 |70 |64 |70 |72 |65 |68 |70 |66 | 70
K 50 |43 |45 |50 {40 |40 |50 |43 |40 |50 |40 |40 |48 |43 | 40
o’ 30 |45 |45 |30 |45 (45 (30 (45 |45 |30 (45 |45 |30 |45 |45
No BapuanTa
Pazmep

16 |17 |18 |19 |20 |21 |22 |23 |24 |25 |26 |27 |28 |29 |30
d 60 |68 |64 |62 |70 |66 |60 |68 |64 |62 |72 |64 |60 |70 | 64

h 72 165 |72 |70 |66 |70 |70 |65 |68 |70 |64 |70 |70 |65 |72
K 50 |40 |40 |50 |40 |40 |48 |40 [ 45 |50 |40 |40 |52 |42 |45
a° 30 |45 |45 |30 |45 |45 |30 |45 |45 |30 |45 |45 |30 |45 |45

N
L)
|
L
N

ot
~

T

Niae %

2d

Puc. 2.5

IIPUMEYAHUE: ®opma nunuu cedenusi Mojicem He CO8NA0Amb C CedeHuem, npueedeH-
HbIM HA Yepmedce-3a0aHuU U 3a8UCUm Om Ppazmepos KOHYCa U NOLONCEHUs ceKyujeli I0CKOCHU.
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3. 3AJAHUS 11O OCHOBAM INPOEKIIMUOHHOT'O YEPYEHU S

HN306pakenns — BUbI, pa3pe3bl, CeUeHUs!

Ilo nmaHHOW TeMme BBIMOJHAIOTCS YeTblpe rpaduueckue padboTsl: Ne3 — «Bunel», Ned —
«[Ipoctbie pazpesb», Neb — «CroxHbie pa3pe3sn», Nob6 — «CeueHusy.

B npuBeneHHBIX HIDKE paboTax MCHONb3YyeTcs MPsIMOYrojibHOE mpoenupoBanue. s rpa-
¢uueckoil paboTsl Ned NOMOJHUTENBHO CTPOMUTCA aKCOHOMeTpuueckas mpoekuus. Ilepen tem,
KaK NPUCTYNHUTh K BBIIOJIHEHUIO 3a/laHUsl, HEOOXOJUMO IpeBapUTEIbHO U3YyYUTh MaTepHalIbl
aexuuu Ne3 [1, c. 50 — 81].

Ieab padoThl: M3Y4UTh CTAHAAPTHbIE HM300paKEHMs, HCIOJIb3YeMble B MPOEKIMOHHOM
YepUYeHUH; IPUOOPECTH HABBIKM U YMEHUS B BBINOJIHEHUM BUJOB, pPa3pe3oB, CEYEHUN KOpITyC-
HBIX JeTaliei.

3.1. 'padpuueckasi padora Ne3. Buani

3aganue. [lo Harms iHOMY M300paXKeHUIO JI€TAIN MMOCTPOUTH TPU OCHOBHBIX BHJA (criepe-
IIM, CBEpPXY, cJeBa), HaHeCTH pa3mephl. Dopmat ueprexHoil Oymaru A3. BapuanTsl HHIAUBUAY-
AITBHBIX 3a/IaHUH TIPUBEJICHBI Ha . 25—29.

3.1.1. Buasl. O01iue TeopeTu4ecKkue cBeleHust

Bunom HazpiBaeTCs OpTOTOHATIBHAS TPOSKIINS 0OpaIeHHON K HAOMIOJaTENI0 BUIUMON Ya-
CTHU MOBEPXHOCTHU MPEAMETA, PACTIOI0KEHHOTO MEXAY HUM M IJIOCKOCTBIO MpoeupoBanus. s
YMEHBIIEHUS KOJIMYECTBA U300PKEHUI JOMYCKAeTCs Ha BUAAX IOKa3bIBaTh HEBUIUMbBIC YACTH
MOBEPXHOCTH TpEAMETa MITPUXOBBIMHU JTUHHUSAMHU. Bugam, MONIy4eHHBIM Ha OCHOBHBIX IJIOCKO-
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CTSIX MPOEKIU — (PPOHTANBHON, TOPU3OHTAIBFHON U MPOGWILHONW — MPUCBAMBAIOT HA3BAHUS:
BUJI CIIEpE/TH, BH]] CBEpXY, BHJ ClieBa. BuJ criepe/in yCIIOBHO CYMTAOT TJ1aBHBIM (puc. 3.1).

['maBHBIN BUA JOJHKEH JaBaTh HanboJiee MOJHOE U SICHOE IMpeJCTaBlIeHue o hopMe U pas-
Mepax Jetanud. OTHOCHUTENBHO IVIABHOIO BMJA B YCTAaHOBJIEHHOM IOPSAKE DPAa3MEILAIOT BCE
OCTAJIBHBIC BUJBI IIPEMETA: BUJI CBEPXY — IO I[VIaBHBIM BHUJIOM, BH/JI CJIEBA — CIIpaBa OT IVIABHO-
ro Buja. Ilpu 3ToM Mexay M300pakeHUsIMU IpeAMeTa HEOOXOIUMO CTPOro COOJII0IaTh MPOEK-
IIMOHHYIO CBSI3b U PAIlMOHAIBHO 3aIOJIHATH JTUCT OymMaru BeIOpaHHOTO (opmara.

Bud crepecu Bud creba
(znabrsii Bud)

Puc. 3.1
3.1.2. Yka3aHuA 10 BHINOJHEHHUIO 3a0aHUSA

1. W3yunTh mpaBuia MOCTPOCHHUS OCHOBHBIX, JOTOJHUTEIBHBIX U MECTHBIX BHJOB [1, C.
50 — 58], obpaTuB oco00e BHMMaHUE HA PACIIONIOXKEHHUE BUIOB, MPOEKIIMOHHYIO CBSI3b MEXKIY
N300paXeHUsIMH, 00IIYI0 KOMIIOHOBKY U300pa’keHUH Ha YepTexke.

2. BHuMaTenbHO 03HAKOMHUTBCSI C KOHCTPYKIMEH AETaly MO ee HarjsIHOMYy H300paske-
HUIO U OTIPEJICITUTH OCHOBHBIE TEOMETPHUECKHUE TeJa, U3 KOTOPBIX OHA COCTOMT.

3. BroiOparb riaBHBINM BUJ A€Talld, YIUTHIBas €€ T€OMETPUUECKYI0 (GOpMY, M palioHallb-
HOE pa3MelIeHNEe BCeX BUIOB Ha MoJje yepTexa Pekomenayembiit Maciitad nzoopaxenui 1:1.

4. Ompenenuts rabapuTHBIE pa3Mepbl JETald U MPUCTYNUTh K KOMIIOHOBKE, HAMETUB Ha
JUCTE MECTO JJIsi KaKJIOro BHaA (CIiepeau, CBepXy, cieBa). st aToro Ha nucre popmara TOH-
KHMHU JINHUSIMH HaHOCAT NPSMOYTOJIBHUKHU € TabapUTaMu JETall Tak, 4YTOObl paCCTOSHUE MEXKAY
HUMH ¥ KpassMU PaMKH ObLUTH IPUMEPHO PAaBHBIMU U JJOCTATOYHBIMH JUTSI HAHECEHHS pPa3MEPHBIX
JIMHUM.

5. BHyTpu mONy4eHHBIX NPSMOYTOJHLHHUKOB HAHECTH TOHKHMH JIMHHSIMH H300paKeHUS
3JIEMEHTOB JETaJIH, IPOBOJISI COOTBETCTBYIOILME OCEBbIE U IIEHTPOBBIE JTUHUU. B naHHO# pabore
paspenraercsi MpUMEHEHHE IMTPUXOBBIX JIMHUN JJ1s1 OTOOpaXeHUsT HEBUIUMOTO KOHTYpA.

6. IIpoBepuTh mosydeHHBbIE MOCTPOEHUs, MOCIE Yero OOBECTH BHUIAMMBIA KOHTYp IETalld
TOJICTBIMU OCHOBHBIMH JIMHUSIMHA. HEeBUINMBII KOHTYp JI€TaIi MOKa3aTh ITPHUXOBBIMU JIMHHUSIMHU.

7. Hanectu pa3mepsl JeTanud B COOTBETCTBHH C TPEOOBAaHUSAMH M NPAaBUIAMH, U3JI0XKEH-
HeiMu B Jiekiiuu Nel [1, ¢. 14 — 25].

8. 3amoiHUTH OCHOBHYIO HAJMHCh, COOJIIOIast YEPTEKHBIM HIPUPT.

[Tpumep BeIMONHEHUS rpadudeckoit padoTs! Ne3 mokasaH Ha puc. 3.2.
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3.1.3.BapuaHThl HHAUBUAYAJTbHBIX 3aJaHU VISl rpaduyeckoii padoTbl Ne3
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Puc. 3.2
3.2. I'paduueckas padora Ned. [Ipoctbie pa3pesnl
3aganue. [lo nBym BujgaMm neranu (Coepeau U CBEpXY) MOCTPOUTH BHJL CJIEBA, BHIIOIHUTH
Ha 3THX BHJAX IleecooOpa3Hble MPOCThIe pa3pe3bl, HAHECTH pa3Mepbl. BapuaHTbl MHIAUBHIY-

QIBHBIX 33/IaHUH MpHUBEIeHBI Ha ¢. 33—38.

3.2.1. Pa3zpe3bl. KpaTkue Teoperuueckue cBeeHHs

eal
S

R &

x Pa3pe3oMm Ha3bIBaeTCsI OPTOrOHANbHAS MPOEKIIUA
IIpEIMETa, MBICIEHHO PAacCEYEHHOI0 OJHOM WM HECKOJIb-
KHUMH TUIOCKOCTSIMHU ISl BBISIBJIEHUSI €70 HEBUJIUMBIX IIO-
BepxHocTeil. Ha pa3pese nokaspIBaroT TO, 4YTO HAXOIUTCS B
CEKYILEN TUIOCKOCTH U YTO PACIIOJIOKEHO 32 HEM.

B 3aBucHMOCTH OT MOJOXEHUS CEKyIIeH MIIOCKOCTH
pa3pesbl pa3ieisaloT Ha TOPU30HTANIBHBIE, BEPTUKAIbHBIE U
HAKJIOHHbIE: TOPU30HTAJIbHBIE — CEKyIlas IJIOCKOCTh Ia-
pajieNbHa TOPU30HTAIBHOMN IJIOCKOCTH MPOEKIINM; BEPTH-
KaJlbHble—CEeKyIllasi IJIOCKOCTh NEPIEeHIUKYIsIpHa TOpHU-
30HTaJIbHOM TIOCKOCTH; HAKJIOHHBIE — CEKYILas IJI0OCKOCTh

T~ i 53

O Ot COCTaBJIACT ¢ TOPU3OHTAIBLHON IUIOCKOCTBIO YTOJI, OTIIHY-
O | ?i:‘ R HBIA OT IIPSIMOTO.

O ~L S) 1 BepTukanbHblil pa3pe3 Ha3bIBalOT (PPOHTAIBHBIM, €C-

JIM CEKyIasi TIOCKOCTh MapajuieibHa (pOHTAIBHON IJI0C-
KOCTH TPOEKIHM, U MpoUIBHBIM, €CIU CeKyllas IJIoc-
KOCTh MapajuiejbHa MPOQUIBHON IJIOCKOCTH MPOCKITUIA.
Puc. 3.3 Ha puc. 3.3 npescrapneH GpoHTAIBLHBIN pa3pe3, COBMEIICH-
HBII C BUJIOM CIIEPENH.

X
ISy
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Ha uyeprexkax momyckaercs COeUHSATh 4acTh BUJA M YaCTh COOTBETCTBYIOLIEIO pa3pesa,
pazaesnsisi uX MTPUXTYHKTUPHOW WM CIUIOIIHOM BOJIHUCTOM JuHUEN. Eciu coeMHEeHbI MOI0BHU-
Ha BHJIAa ¥ MOJIOBUHA pa3pe3a, KaKIbI U3 KOTOPHIX SBJISETCS CUMMETPUYHOU (QUTYPOH, TO pa3-
JSTISIFOIICH JTMHUEH CayXuT ock cummerpun (puc. 3.3). Ecinu och cuMMeTpuu COBIamacT ¢ Ha
Hapy>KHOM WJIM BHYTPEHHEH JIMHUEH KOHTypa JETalu, TO JIMHUIO pa3jieslia BUAA U pa3pe3a He-
MHOT'O CMEIIAI0T U M300pa)Kal0T TOHKOM CIUIOIIHOM BOJIHUCTOW JTIMHHUEH, a HA MECTE€ OCH CHM-
METPHUU IIPOBOJIAT JIUHUIO KOHTYpA JETaH.

Pa3pes, nosicustonmii popmy aeTanu JHIIb B OTAEILHOM, OTPAHMYEHHOM MECTE, Ha3bIBa-
€TCs MECTHBIM. MEeCTHBII pa3pe3 BBIICISIOT Ha BUJIC BOJTHUCTOM JinHKUEH (puc. 3.3).

I'OCT 2.305-2008 yctanaBiuBaeT OOJIBIIOE KOJWYECTBO YCIOBHOCTEH W YIPOIICHHWH HA
pa3pe3ax. IX Hajo y4uThIBaTh U UCIOJIB30BATh IIPU MOCTPOEHUH pa3pe3oB. Hanpumep, eciu ce-
KyIlIas IUIOCKOCTh HallpaBlieHa BAOJb JUIMHHON CTOPOHBI TOHKOTO pedpa jKeCTKOCTH, TO Ha pa3-
pe3e €ro MokKa3bplBalOT HE3AIUTPUXOBAHHBIM (CM. TPEYIOJIbHUK CIIPaBa Ha pa3pe3e Ha BUJIE CIIe-
penu puc. 3.3). Takue faeranu, Kak BUHTBI, 3aKJICIKH, [IIMOHKH, HEMYCTOTENbIC BaJbl, PYKOSTKH
IIPU [IPOJIOJILHOM pa3pe3e TakkKe U300pakatoT HepacCeUEeHHBIMHU.

I'OCT 2.306-68 ycranaBnmuBaeT 00O3HaueHUsl rpaduueckve MaTepualioB B CEUCHMSIX U
paspes3ax, T. €. IITPUXOBKY PacCEUEeHHOro mMarepuaia Aetanu. B gaHHbIX paboTax mpenmnosiara-
€TCs, YTO JIeTajly M3rOTOBJIEHbI U3 METalla, MO3TOMY IITPUXOBKA BBIINOJIHIETCS HAa YEPTE)KAX
CIUTOIIHBIMHU MApaJUICIbHBIMU JTHHASAMHU TOJIIUHON S/2 — S/3 oy yritom 45° BICBO Wil BIPABO,
HO JUIsl BCEX Pa3pe30B OJIHOM U TOM K€ JIeTaju HAaKJIOH B OJIHY CTOPOHY, PACCTOSIHHE MEXAY JIU-
HUSMH ITPUXOBKH 2 — 3 MM. B ciyuae coBmajeHust TMHUM IITPUXOBKU C JTUHUEH KOHTYpa WU
OCEBBIMM pEKOMEHIyeTcsl mTpuxoBarh noja yriamu 30° unm 60°. CedeHus IMPUHOM MeHee
2 MM — 3aYEPHHTb.

3.2.2. Ilopsinok BbITIOJIHEHHS PA0OTHI

[TocnenoBarenbHOCTh BBIIOIHEHHS paOOTHI ¢ IPOCTHIMU pa3pe3amMu CIeAYIOMIas:

— 03HAKOMUTHCS C 3aJJaHHBIMU JIBYMS ITpoeKIUsIMHU aeTanu. OnpeaenuTh u3 Kakux reoMeT-
PUYECKHUX TEJI OHA COCTOUT;

— OMpeNIeNNUTh rabapuTHBIE pa3Mephl IeTalld U MPUCTYNUTh K KOMIOHOBKE, HAMETHUB Ha JIH-
CTe MECTO JUTs KaXJ0ro Bua (criepenu, cBepxy, ciesa). st 3Toro Ha iucre Gpopmara TOHKUMH
JIMHUSAMHA HAHOCAT MPAMOYTOJIBHUKHU C Fa6apI/ITaMI/I J€TaJIu Tak, YTOOBI pacCToAHNUEC MECKAY HUMU
U KpassMU paMKH ObUTHM HMPUMEPHO PAaBHBIMU U JOCTATOYHBIMHU JJISi HAHECEHUS! pPa3MEpHBIX JIH-
HUMH;

— BHYTPH NOJYYEHHBIX NMPSMOYTOJbHUKOB HAHECTH TOHKHUMHM JIMHUSAMH U300pa’keHHs dJie-
MCHTOB JACTaIk, IMPOBOASA COOTBCTCTBYIOHIUMEC OCCBBLIC W LECHTPOBLIC JMHUMU. B I[aHHOfI pa60Te
pa3pelaeTcs IPUMEHEHHUE IITPUXOBBIX JINHUN HEBUAMMOIO KOHTYpa;

— 3aTeM HYKHO O()OpPMHTBH MPOCThIE pa3pe3bl, TO €CTh N300paKeHHE MpPeAMETa MBICIEHHO
pacce4eHHOro OJHOM TUIOCKOCThIO. B y4eOHBIX 1IETsX MPHU BBITOJIHEHUH TOTO 3aJlaHusi He00X0-
MO ITOCTPOUTH IIPOCTBIE Pa3pe3bl Ha JBYX MPOEKUUAX. BOIBIIMHCTBO AeTanel CUMMETPUYHBI
OTHOCHUTEIJIbHO OCEH, MOATOMY MOKHO COEJIMHMTDH IOJIOBUHY BHJIa U TOJOBUHY pa3pesa, pasje-
JISIs1 MX IITPUXITYHKTUPHOW TOHKOM JImHMEH. YacTh pa3pe3a 0ObIYHO pacIoyiaraioT Cpasa OT OCH
cummeTpun. Eciy ¢ ocblo CHMMETpPUN COBIAJAeT MPOEKLUs KaKoi-In0o IMHUYU (Hampumep, pe-
Opa), TO IPUMEHSIOT MECTHBIN pa3pes;

— HAHECTHU BCE HGO6XO)II/IMI)IG BBIHOCHBIC W PAasSMEPHBIC JIMHUH, PACHPCACIMB UX HA TPU
IMPOCKIHH. HpI/I 9TOM HYKHO IMOMHHUTB, YTO pa3ME€Pbl MOKHO IMPOCTABJIATH TOJIBKO OT JIMHUHA BU-
JMMOT0 KOHTYpa;

— HaHecTH pa3MepHble uymcna, cobmopas wmwpudt ['OCT 2.304-81, BwicoTa wmpudTta
h = 5mwm;

— 3al0JHUTHh OCHOBHYIO HaJIKCh;

— 00BECTH YepTeK.

[Tpumep BBIMONHEHUS YepTeXa AeTaIN NpeCcTaBieH Ha puc. 3.4.
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Ha otnenpHOM nuicte opmara A3 BBIOJTHUTH AKCOHOMETPUICCKYIO TIPOCKIINIO (M30MET-
pHI0) JIETaIM C BBIPE30M IEPEIHEH YeTBEPTH, T. €. BBIMOJHUTH pazpe3 1o ocaim ZOY u ZOX u
HAHECTH JIMHUM INTPUXOBKU. [locTpoeHne aKCOHOMETPUU MOAPOOHO PACCMOTPEHO B JICKITUU
No5 [1]. IIpumep BBINIOJIHEHHS YepTEXKA AKCOHOMETPUUECKOU MPOEKLIUU MTPUBEJIEH Ha pUC. 3.5.
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Pexomenayemsrii Mmacitab ueprexeit 1:1, u3mepeHus BHIIOIHATH C TOYHOCTHIO | MM.

BHUMAHUE! Yepmesicu-3a0anus He saeisiomcs obpazyamu 2omoswvix uepmediceti! Hn-
Gopmayusn Ha HUX NPeOCABIEHA 8 CHCAMOM BUOE C Yelbl0 COKPAWeHUs pazmMepos mabauy c
sapuanmamu 3a0anuii. I omogvle uepmedicu OO0INHCHLL BLINOIHAMBCA 8 COOMBEMCMBULU C Mpebo-
sanusamu cmanoapmos ECKJ/[: I'OCT 2.305-2008. Uzobpasicenusi — 8uosvi, pazpesvl, ceueHus;
T'OCT 2.303- 68. Jlunuu; I'OCT 2.304-81. llpugpmui; I'OCT 2.307-2011. Hanecenue pazmepos
U npeoebHbIX OMKIOHEeHUl. Dmu cmanoapmsl HeoOX00UMO U3YYUMb Nepeo BbINOJIHEHUEM Yep-
medicell U cmpoco cod0ams ux mpebo8anusl.

UepTreku, BEITIOTHEHHBIC 0€3 COOIOICHNS CTaHIapPTOB, OLICHUBAIOTCS KaK HEYIOBICTBOPH-

TEJIBHBIC U BO3BpalllalOTCA HAa I[Opa6OTKy.

3.2.3. BapuaHThl HHAMBHAYAJIbHBIX 3aaHuii i rpaduveckoii padoTnr Ned
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3.3. 'paduueckasi padora Ne5. Cji0:xkHbIe pa3pe3bl

3aganue. [lo 1ByM 3amaHHBIM BUAAM JAeTald (CIepeau U CBEpXY) MOCTPOUTH U300paxke-
HUS, COJIEpIKaIINe IIeJIECOOOpa3HBIE CIIOKHBIC CTYNEHYATHIC WM JIOMaHBIC pa3pe3bl, HAHECTH
pa3Mepbl. BapuaHThl MHIMBUYaTbHBIX 3aJaHUM TpuBeAeHbI Ha ¢. 40—45.

3.3.1. Cno:xnublie pa3pe3bl. KpaTkue TeopeTnyeckue cCBeIeHU

B 3aBUCHMOCTH OT YMCIa CEKYNIMX IUIOCKOCTEH pa3pe3bl pas3lelisioT: Ha MPOCThIE — MPH
OJIHOH ceKyllel MIOCKOCTH, U CIOXHBIE — IIPU IBYX U OoJsiee CEeKyIIUX MIOCKOCTAX. CIOXKHBIN
pa3pe3 Ha3bIBAIOT CTYIMEHUYATHIM, €CIIH CEKYIIMe MI0CKOCTH MapajuienbHbl. Eciau cexymume mioc-
KOCTH TIEPECEKAIOTCs, TO pa3pe3 Ha3bIBaOT JIoMaHbIM [1, mekmms Ne 3, ¢. 68 — 77].

OO6o3nauenne paspe3oB. [l ykazaHUsS Ha YepTEXKE MOJIOKEHHUS CEKYIIeH IITOCKOCTH
MPUMEHSIOT Pa30MKHYTYIO JIMHHIO, Ha3bIBAEMYIO JTUHUCH ceueHus. TONIIIMAA TUHUN CEUCHUS OT
S 1o 1,5S. HauanbHblif 1 KOHEUHBIH MITPUXU 3TOM JTMHUU HE AOJDKHBI TIEpeceKaTh KOHTYp M300-
paKCHHS.

Crpenku, yKa3blBalOIIUE HANIPABICHUE B3TJIsa NIPU pa3pese, CTaBAT Ha PACCTOSHUU 2 ...
3 MM OT BHEIIHETO KOHIIA mTpuXxa (1o He Ha cepedune aunuu'). Y Hayana U KOHIA JTHHUH CeUe-
HUS CTaBAT OJIHY M Ty )K€ OYKBY pycckoro aindasuta. Pazpe3 oTMevaroT HaAMKUChIO TuNa A—4 —
BCEr/ia AByMsI MPOITMCHBIME OYKBaMU 4epe3 THPE.

BbykBenHble 0003HaUEHUS pa3pe30B pacnoaraT napayieIbHO OCHOBHOM HAAMKCH YepTe-
’Ka HaJI COOTBETCTBYIOIIUM pa3pe3oM. Pazmep mipudra OyKBEHHBIX 0003HAYECHHH JTIOJDKEH OBITH
Oombire pazmepa nudp pa3MepHBIX YUCEN HA TOM Ke YepTeke MPUOTU3UTENBHO B JBa pasa. [Ipu
0003HAYCHUH CJIOKHOTO pa3pe3a MITPUXH JIMHUH CEYCHUS TPOBOJIAT TAKXKE y W3JIOMOB JIMHUU
ceuenwus (puc. 3.6, 3.7).

JloMaHbIe pa3pe3sl MOTYUYAIOTCs MPU CEUYSHUH MPEIMEeTa IMePECEKAIONUMUCS TIOCKOCTIMU
(puc. 3.7). IIpu mocTpoeHUH JOMaHOTO pa3pe3a OJHY CEKYIIYIO MIOCKOCTh YCIOBHO TTOBOpAyH-
BalOT OKOJIO JIMHHUH TIEPECEUCHHUS JI0 COBMEIIECHUS C JPYTOH TUIOCKOCTBIO M PACIIONararoT mapa-
JIENIbHO KaKON-TMO0 U3 OCHOBHBIX TUIOCKOCTEH MPOEKITHIA.
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Ha puc. 3.7 neranbs paccedeHa IByMs IMEPECCKAIONUMUCS IIIOCKOCTSMH, OJTHA M3 KOTOPBIX
aBisgeTcss ppoHTaIbHOM MIOCKOCThIO. CeKylas IIOCKOCTh, PacloIOKEeHHasl CIIeBa, TOBOPadU-
BaeTCS BOKPYT JIMHUW TIEPECEUYCHHS IUIOCKOCTEeH IO COBMEIICHUS C (POHTAIBHOW CeKyIen
IJIOCKOCTBIO.

Bwmecre ¢ cexyniel mIoCKOCThIO MOBOPAYMBAETCSA M PACIOJIOKEHHOE B HEM CEYEHHUE JIETa-
mu. N300paxkeHue neTanu, pacCeYeHHON yKa3aHHBIM CIIOCOOOM, JaHO Ha puc. 3.7 Ha BUJE CIe-
pCI[I/I. .HI/IHI/II/I CBs3HU HA 3TOM pI/ICYHKe JaHbl 1JI1 HarjisaHOCTH, LITO6I)I II0Ka3aTh IIOJIOKCHHUC Ya-
CTH JI€TaJIM NOCJI€ IOBOPOTA CEKYIIEH MIIOCKOCTU. JTH MOCTPOCHUS HA TOTOBOM YEPTEKE HE TO-
Ka3bIBatoT. [Ipu MoBOpOTE CEKyIIeH MIOCKOCTH JIOMAHOTO pa3pesa dJIEMEHTHI MpeMeTa, pacio-
JI0’KEHHBIE 32 3TOM INIOCKOCTHIO, HE MEPEMEILAI0TCS.

3.3.2. Yka3aHud 10 BLINOJHEHUIO 3aaHUS

1. V3yuuTh mpaBuia BBIIOJHEHHS W 0003HAUEHMs CIOXKHBIX CTYNEHYATHIX M JIOMaHBIX
paspesos [1, c. 20].

2. BHuUMaTenpHO 03HAKOMUTHCS ¢ KOHCTPYKIUEH JeTaIu Mo 3aJaHHBIM H300pasKeHUSIM.

3. HameruTts KOHTYpHI MpeAroNaraeMbeIx H300pakeHUil Ha ToJie yepTexa. Pacmonoxxenue
BUJIOB JIOJKHO OBITh pallMOHAJIBHBIM M 3aHUMAaTh He MeHee 75% rutomaan gopmaTa aucTa.

4. TlocTtpouTh B TOHKHX JIMHUSAX 00a 3a7aHHbIX BUa. HaHecTy Bce TMHUM BUIMMOTO U He-
BUJUMOTO KOHTYPOB.

5. TlocTpouTh B TOHKUX JIMHUSX TPEThE U300pakeHUE (TOJIBKO JJISl CIOKHOIO CHiyneHya-
moeo paspesal).

6. IlocTpouTh CTyneHUATHIE WM JIOMaHbIE pa3pe3bl U 3alITPUXOBATh PACCEUCHHBIE yJacT-
KU JeTaJH.

7. Hanectu o0Go3HaueHUs pa3pe30B (CEKYIIUX IJIOCKOCTEH W JMHUU Mepexoaa OT OTHOMN
IUIOCKOCTH K APYroi) U Bce pa3mepshl. /{151 HaHeceHus: pa3MepOB UCIOJIb30BaTh BCE MPOEKIINU.
JnameTpsl OTBEPCTUI, pACCEUEHHBIX CEKYILEH MIOCKOCThIO, YKa3bIBaTh HAa MPOJOJBHBIX pa3pe-
3aX ATUX OTBEPCTHII.

8. OOBecTH JMHUYM BHIUMOTO KOHTYpa, BKIIOYAst OKPY)KHOCTH M KPUBBIC JIMHUHU, MATKUM
KapaHJaloM, pekoMeH ryeMas ToimuHa auaui 0,7 — 1,0 mm.

9. 3amoiHUTH OCHOBHYIO HAJIMHKCh M MMPOBEPHUTH MPABUIIBHOCTD BCEX MOCTPOCHH.

[Tpumep BBINONHEHUS YepTeXa NpeACcTaBiIeH Ha puc. 3.8.
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3.3.3. BapuaHThl HHAMBUAYAJBHBIX 3aaHuii 1J1s1 rpaduyeckoii padoThl
Ne5 «CriokHbIE pa3pe3b»
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3.4. I'pajguueckas padora Ne6. Ceuenus

3aganue. [1o 3a7aHHBIM N300paXKEHUSIM JI€TAIM IOCTPOUTH BUJ CIIEPENH, LieJIecoo0pa3Hble
CEUCHUs, HAHECTH pa3Mephbl. B HEKOTOPHIX clydasx HEOOXOJMMO MOCTPOUTH HA TJIABHOM BH/IE
MeCTHBIN(e) pa3pe3(bl). BapraHTel HHIUBUAYATBHBIX 3aIaHAN TTpUBeIeHBI Ha ¢. 33—40.

3.4.1. Ceuenusi. KpaTkue TeopeTrnyeckue cBeaeHust

CeuenmneM Ha3bIBa€TCS OPTOTOHAIbHAS MPOEKIUS (QUTYPBI, TOTyJaIOLIeiicss B OJHON WiIH
HECKOJIBKMX CEKYIIUX IUIOCKOCTSAX IIPU MBICJICHHOM pPAacCE€YeHUH MPOELUPYEMOro IpeaMeTa.
IIpu mocTpoeHnn ceyeHus MOKA3BIBAIOT TOJIBKO TO, YTO IMOJTYYAETCs HEIOCPEACTBEHHO B CEKY-
LIEH MJIOCKOCTH.

Ceuenusi B 3aBUCUMOCTH OT PAacIOJIOKEHHUSI MX Ha 4epTexke JeNATCs Ha BbIHECEHHbIe U
HAJIO’KEHHBbIE.
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BriHeceHHBIE ceUeHHUs paclojaraloT Ha CBOOOAHOM MECTE IMOJISl YepTeka U BHIYEPUUBAIOT
CIUIOIIHBIMU TOJICTBIMU JUHUSAMH (puc. 3.8). HanoxeHHble ceueHHs pacmojiaraloT Ha COOTBET-
CTBYIOILIEM BUJIC ¥ BEIUCPUYHMBAIOT CIUIOIIHBIMH TOHKUMH JIMHUSIMU (pHc. 3.9)

L|
]
A

Puc. 3.8 Puc. 3.9

A-A

Brinecennble ceueHust SIBISIOTCS MPEANOYTUTEIIbHBIMU.

Jlig ykazaHus TMHUHM CEYSHHs IPUMEHSIOT PAa30MKHYTYIO JIMHUIO, IEPIEHINKYISIPHO K HEl
IPOBOJAT TOHKYIO JIMHUIO CO CTPENIKOH, MOKa3bIBAIOLIe HampaBieHus Birga. O003Ha4aoT
JUHUIO CEYEHHUs OJMHAKOBBIMHU IPOMUCHBIMU OykBamH pycckoro andabuta. CeueHHE COIpo-
BOXKJIAIOT HAAMKCHIO 110 TUILY «A4-A».

Ecnu cekymiasi miockocTh MPOXOIUT Yepe3 OCh
MIOBEPXHOCTU BpalleHUs (OTBEPCTUSA), TO KOHTYp OT-
BEPCTHUSI WM YrayOJeHHs B CEUEHUU TOKa3bIBAIOT
MOJTHOCTBIO, Kak Ha paspese (puc. 3.10). Bereykazan-
HOE HCKJIIOUYEHHE HE PAcIpOCTpPaHSIETCS HA OTBEPCTHUS
WIK yrayOJleHus, He SBISIIOIIMECS IOBEPXHOCTHIO
BpaieHusi. Hanpumep mmoHo4yHbId ma3 Ha puc. 43 Ha
CEYECHHM HE MMEET 3aMblKarouied auHuu. Ecim cede-

HUE TMOJIYy4aeTCsl COCTOALIUM U3 OTAEIBHBIX CaMOCTOS-
/4"' TEJIbHBIX YACTEH, TO CIEAYET IPUMEHSTH pa3pe3bl.

Ceuenue mpu HEOOXOAMMOCTH MOKHO MTOBOpPAYH-

BaTh, J100aBNIAs K HaJIIHCH YCIOBHOE TIpaduyeckoe

A-A

Puc. 3.10

o0o3HayeHne © .
3.4.2. YKa3aHH4 10 BBLINOJTHEHHUIO 3aJaHUA

1.VI3y4uTh mpaBuiia BBIIOJHEHUS U 0003HAUCHHUS BBIHECEHHBIX ceueHuil [ 1, mekums Ne3].

2.BHUMATEIhHO 03HAKOMHTHCS C KOHCTPYKIIMEH JIeTaJIN TI0 33JaHHBIM U300paKEHHSIM.

3.HameTuTh KOHTYpHI Ipe/ronaraeMbiXx M300pakeHU Ha mojie 4yepTeka. Pacmonoxenue
BUJIOB JIOJDKHO OBITH PAIlMOHAIILHBIM M 3aHUMAaTh HE MeHee 75% tutoniaan ¢popMara JucTa.

4.TTocTpouTh B TOHKMX JIMHHMSIX BHUJ CIepean U HeoOxoaumble ceueHus. Hanectu Bce nu-
HUU BUJAMMOIO U HEBUJIUMOTO KOHTYPOB.

5.B HEKOTOpBIX 3aJaHUAX HEOOXOIUMO MOCTPOUTH B TOHKUX JIMHUSX MECTHBIA WM JOTIOJI-
HUTEJBbHBIN BUJ (Kak 4acTh BUAA cBepxy). MHoraa nenecooOpa3Ho MpsiMO Ha TJIaBHOM BUJE TO-
CTPOUTH MECTHBIN pa3pes.

6.Hanectn 0003HaueHHs CEUSHH (CEKYIUX TUIOCKOCTEN) U Bce pa3Mmepsl. [t HaHeceHus
pa3sMepoB HUCIOJb30BaTh BCE H300pakeHUs. JlMaMeTphl OTBEPCTHUH, PACCEYCHHBIX CEKyIIeh
IJIOCKOCTBIO, YKa3bIBaTh HA MPOAOIBHBIX pa3pe3ax 3TUX OTBEPCTHHM.

7.00BecTH JTMHUM BUIMMOIO KOHTYpA, BKJIIOYasi OKPY>KHOCTU M KPHBBIE JIMHUHU, MSATKHUM
Kapanaamom, Toamuaa auanii 0,8—1,0 M.

8.3anmoIHUTh OCHOBHYIO Ha/IIUCh U IPOBEPUTH NMPABUIIBHOCTH BCEX MOCTPOCHUH.

[Tpumep BHIIOTHEHUS YepTeka mpeacTaBieH Ha puc. 3.11. UepTex nomkeH OBITh BBIIOI-
HeH ¢ coOmoenreM TpedoBanuii cranaaproB ECKJ[ nmo opopmuenuto ueprexei. Ueprexu,
BBIMIOJTHEHHBIE 0€3 COOJIO/IEHUs] CTaHAApPTOB, OILEHUBAIOTCS KaK HEYIOBJIETBOPUTENIbHBIE U
BO3BPALIAIOTCA CTYACHTY Ha 10pAabOTKYy.
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3.4.3. BapuaHThl HHANBUAYAIBHBIX 3aJaHui 1151 rpaguyeckoii padoTel Ne6 «Cevenus»
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Puc. 3.11

BHUMAHUE! Yepmedtcu-3adanus He Aenaomcs obpasyamu 2omoevix uepmedceu! Hn-
Gdopmayus na HUX NPEOCMABIEHA 8 CHCAMOM BUOE C YENbl0 COKPAUWeHUs pasmepos madbauy ¢
sapuanmamu 3a0anuii. I omogvle uepmedicu 00IHCHBL BLINOIHAMBCA 8 COOMBEMCMBUU C MPedo-
sanuamu cmanoapmos ECKJ/]: I'OCT 2.305-2008. Hzobpasicenus — 6uovl, paspesvl, ceyeHus,
I'OCT 2.303- 68. Jlunuu, I'OCT 2.304-81. LLIpugpmer yepmeosrcnvie; I'OCT 2.307-2011. Hanece-
HUe pasmepos U NpeoebHblX OMKIOHeHUL. Dmu cmaHoapmsl HeoOX00UMO U3YYUMb neped 6bl-
HOJHeHUeM Yepmediceli U cmpo20 codIo0ams ux mpedosanusl.

4. 3AJAHUSA 11O OCHOBAM MAIIMHOCTPOUTEJIBHOI'O YEPYEHU A
I'padpuueckas padora Ne7. BeinmotHeHne yepTe:keil gerajiei ¢ pe3p0oi

Heas padorbl: O3HAKOMUTBCS C M300paKEHHEM Ha 4YepTekax JeTayel, colepiKalinx
pe3b0y. M3yunth Buabl pe3bd U HAYyUUTHCS CTPOUTH M300paKEHUS IJIEMEHTOB HapyKHOH U
BHYTpEHHEH pe3bObl Ha padounx uepTexax JeTasei.

3ananmue. Ilo 3a1aHHOMY KOMIUIEKTY YepTexel JeTayiell U M30MeTpUU COOPOUHOro y3ia
BBIMIOJIHUTh YEPTEXHU JIBYX HeTalied, cojepxaimux pe3bOy. Kaxaplii uepTex BBINONHSETCS Ha
otnensHOoM (popmate A3. Jlns oxgHoit u3 meraneit Ha Gopmare A3 MOCTPOUTH aKCOHOMETpUYe-
CKYIO MPOEKIIMIO C BRIPE30M Y4 yacTu aetanu. BapuaHTsl 3a1anuii npuBeneHs! Ha cTp. 56-61.

4.1. O0mue TeopeTHYECKHe CBe/IeHHUS O pe3ble

B TexHuKe mMpOKO NPUMEHSIOTCS pe3b0OBbIE COETUHEHNUS, T.€. COeAMHEHNUS JeTallell MexX-
Iy co0oii ¢ moMoIbio pe3rObl. Pe3n00ii Ha3bIBaeTCs MOBEPXHOCTh, 00pa30BaHHAs MPH BUHTO-
BOM JIBMOKEHMM IUIOCKOTO KOHTypa IO HWIMHAPUYECKONW MM KOHWYecKoW moBepxHocTH. Ha
puc. 4.1 noka3aH ¢parMeHT pe3pOOBOr0 COEAMHEHUS JBYX JeTajei, MMEIOUIMX pe3pdy ¢ Tpe-
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YrOJBbHBIM (TOYHEE, TpanenenJalbHbIM) Mpo(duiIeM BUHTOBOM MoBepXHOCTH. Pe3p0bl o Ha3Ha-
YEHUIO TOJpa3AeNisiloTCsa Ha KpeneKHble U X0/10Bble. KpenexxHbie pe3bObl ciykaT AJis MoJiyde-
HUS Pa3bEMHBIX COCJAMHCHUU JeTanieil. X0oI0BbIe PEe3bObl CIyXKaT s peoOpa3oBaHuUs Bpalla-
TEJIBHOIO JBUXKEHHS B MocTynarenbHoe. CTaHAapTHBIE pe3bObl 0003HAIOTCS COKpalleHHO: M —
metpuueckas, G — TpyoHas, Tr — TpaneneunianbHas, S- yopHas.

/7
<

BHympernss peaboa (zavka)

\K

a0

HapyxHas pessoa (bunm)

Ucb peswoel

Puc. 4.1

Haubonee pacnpoctpaneHHON KpenekHOM pe3rOoit sBisercs Mmerpudeckas (I'OCT 9150—
2002, TOCT 87242002, TOCT 24705— 2004) u tpyoHas mummHApryeckas (TOCT 6357-81). V
METPUUYECKOIN Pe3bObl TPEYroabHBbINH Mpoduib ¢ yriaoM npu BepuinHe 60° (puc. 4.2). Iuamerp u
miar (P) mMeTpuueckoil pe3pObl BBRIpaKACTCsl B MHJUTUMETpax. METpHUECKyI0 pe3n0y Mmoapasie-
JSIOT HAa Pe3b0y ¢ KPYMHBIM IIArOM U pe3b0y ¢ MEIKUM IIaroM Mpy OJUHAKOBOM HapyKHOM
JTUaMeTpe pe3bOEbI.

TpyOoHasi uuIMHAPUYECKas pe3bda TaKKe UMEET TPEYTOIbHBIN MPO(HIIb, HO YTOJI MEKIY
OOKOBBIMU CTOpOHAMH paBeH 55° (puc. 4.3). BepmuHbl BBICTYIIOB W BIIQJAWH 3aKPYTJICHBI, YTO
oOecrieunBaeT OOJBIIYI0 FEPMETUYHOCTh coequHeHus. TpyOHas pe3nba mmeeT Oosiee MEIKUN
Iar 1o CpaBHEHHUIO ¢ MeTpudeckoi. Ee mpuMeHsIoT A coeMHeHus: TpyO M Apyrux Aeraneit
apMatypbl TpyOOIPOBOOB, UCTIOIB3YEMBIX B KOMMYHUKAIIUSIX, TPAHCTIOPTUPYIOIIUX KHUAKOCTH,
a TaKKe JUIsl MPOKJIAIKU JIEKTPUUYECKUX U Tesle(hOHHBIX Kabemneil.

55

Puc. 4.2 Puc. 4.3

HN3o00paxenne pe3bObl. [locTpoeHne TOYHOTO M300paKEHUS BUTKOB PE3bOBI SIBISETCS
TpyAoeMKuM mporeccoM. [loaTomy Ha yepTexax pe3bda M300paskaeTcs YCJIOBHO, HE3aBUCHUMO
oT mipodmitsi pe3bObl. Pe3p0y Ha cTep)kHe M300pa)aroT CIUIONTHBIMH OCHOBHBIMH JIMHUSMHU TIO
HApY>XHOMY JIHaMETPy Pe3bObl M CIUIOMIHBIMU TOHKHMH — TI0 BHYTPEHHEMY Ha BCIO IJIMHY PE3b-
o061, BKJTROUast hacky (puc. 4.3).

Ha Buax, moiy4eHHBIX MPOCIUPOBAHUEM Ha IIOCKOCTh, MEPIEHAUKYIISIPHYIO OCH CTEPK-
HS, 10 BHYTPCHHEMY JIHAMETPY PE3bOBI MPOBOJAT AYTY CIUIONIHOW TOHKOH JIMHUEH, MPUOITHU3H-
TEIhHO paBHYIO 3/4 OKPY>KHOCTH M Pa30OMKHYTYIO B JIFOOOM MecTe, KpoMe OceBbIX NuHui. Ha
N300pakeHUs pe3bObl B OTBEPCTHUH CILIOIIHBIE OCHOBHBIC U CIUTOIIHBIC TOHKUE JIMHUU MEHSIOTCS
mectamu (puc. 4.4). dacku Ha cTep)KHE C pe3b00ii U B OTBEPCTUH C pe3b00ii, HE UMCIOIIUE CIIe-
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HHAATBHOTO KOHCTPYKTUBHOTO HAa3HAUYEHUs, B IPOCKIUH HA TJIIOCKOCTh, NEPIEHAUKYISPHYIO OCU
CTEPKHsI UJIM OTBEPCTHUS, HE M300paxkaroT. ['paHuIly pe3pObl Ha CTEP)KHE U B OTBEPCTHUU TTPOBO-
ISIT OCHOBHOU JIMHUCH.

1o Lo

Puc. 4.3

Puc. 4.4

Ha puc. 4.5 noka3zan B pa3pe3e ¢pparMeHT JeTaiu, UMEIOUIeH HapYKHYIO U BHYTPEHHIOIO
pe3b0y. 31meck rpaHuIla HapyKHOM pe3bObl ITOKa3aHa MTPUXoBOoH mHKuer. Ha puc. 4.6 mokazan
B pazpese PparMeHT pe3r00BOro COCTMHEHUS JCTaJICH.

A
/ il
A 1 V’1 —
— I
i | I B} . : \ i S : . Lo |
- — k - /( —
A T"I
Puc. 4.5 Puc. 4.6

Cremyer TBepIIO 3alIOMHUTH MIPABUJIO: B Pe3bOOBBIX COSNMHEHHSIX, N300paKEHHBIX Ha pa3-
pese, pe3bda CTepKHS 3aKphIBaeT pe3bdy oTBepcTus (puc. 4.6). O6parture ocodboe BHUMaHUE Ha
TO, YTO Ha pa3pe3ax IMTPUXOBKA JOBOIUTCS A0 CILIOUTHBIX OCHOBHBIX JIMHUH. bomee monpobHO
cBesieHus 00 n3obpaxenuu pe3posl cM. [4] u I'OCT 2.311-68.

Hanecenue pa3mepa pe3p0bl Ha yepTexax. O003HaUeHUE pa3Mepa METPUUECKON pe3bObl
Ha YepTeXe BCEr/la OTHOCUTCS K HapyKHOMY auamertpy (puc. 4.7, 4.8), He3aBUCUMO OT TOTO, Ka-
Kasi pe3p0a n3o0pakaeTcss — Hapy)KHas WM BHYTPEHHsI. MeTpHuecKyto pe3b0y BBITIONHSIOT C
KPYIHBIM (€AMHCTBEHHBIM Ui TaHHOTO JuameTpa pe3bObl) U MEJIKHUM IIaraMu, KOTOPbIX JJIs
JAHHOTO JTHaMeTpa pe3bObl MOXET OBITh HECKOJbKO. Hampumep, Ui AumaMeTpa METpHYECKOU
pe3bObl d = 16 MM KpYITHBIH IIIar Bcerja paBeH 2 MM, a MeJIKHid MoxeT ObITh paBeH 1,5; 1; 0,75;
0,5 MM, mo3TOMY B 0003HAUYEHUU METPUUECKOIN Pe3bObl KPYMHBIN 1IATr HE YKAa3bIBAIOT, a MEJIKUI
yKa3bIBalOT 00s13aTeNibHO (puc. 4.7 — 0603HaUeHUEe HapYKXHOM pe3bObl, puc. 4.8 — BHyTpeHHEN).
Juamerp u maru merpudeckoit pe3b0sl yctaHoBieHbl 'OCT 8724-2002. DToT cTangapT MOXKHO
HAlTH B MAIIMHOCTPOUTEIBHOM CIIPABOYHUKE WM YUEOHHKE 110 YEPUECHHUIO.

Puc. 4.7

Puc. 4.8
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KoHcTpykTHBHBIE 3JIEeMEHTHI pe3b0bl — mpoTouku. Eciu pe3rba HapezaeTcs TOIbKO Ha
YacTH JETaIH, TO B KOHIIE €€ OOBIYHO JIENAlOT MPOTOYKY, AMAMETP KOTOPOW ISl HapyKHOU
pe3b0BI JOHKEH OBITH MEHBINE BHYTPEHHETO IuaMeTpa pe3bObl, a Ui BHYTPEHHEH pe3hObl —
6osbie Hapy:kHOTO (pHc. 4.9).
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Puc. 4.9

Ha neramu ¢ pe3p00ii MPOTOUKY U300paKarOT YIPOIICHHO U JIOMOJHSIOT YePTEXK eIle O-
HUM BHUJOM — BBIHOCHBIM 3JIEMEHTOM, Ha KOTOPOM B yBEIIMYEHHOM MaciiTtade n3o0paxkaercs
4acTh JIETAIH C MPOTOYKOW. JTa YacTh BBIACISCTCS HA OJHOM M3 OCHOBHBIX BHIOB 3aMKHYTOM
TOHKOM JINHUEH OKPYXHOCTU U 0003HAUYaeTCsl 3aryiaBHON OyKBOM Ha JIMHUU-BBIHOCKE, KaK MOKa-
3aHo Ha puc. 4.9. Hax BRIHOCHBIM 2JIEMEHTOM YKAa3bIBAIOT ATy OYKBY M MacIITa0d yBEIWYCHWSI,
Harpumep A (5:1).

BBIHOCHOI 371eMEHT pacroiaratoT OJrkKe K MOSCHSIEMBIM 4acTsM JeTalld M HaHOCST BCE
pa3Mepbl, OTHOCSIIKECS K MMPOTOYKE. DTH pa3Mephl 3aBUCST OT THIA PE3bObl U yCTaHABIMBAIOTCS
I'OCT 10549-80. Bwimepx’ku u3 3TOr0 CTaHAapTa, HEOOXOAMMBIC Uil BBHIMOJTHEHUS 3aJIaHMUS,
npuUBeACHHI B Ta0. 4.1.

Tabn. 4.1
Pa3mepbl npoTouek uisi MeTpuueckoii pe3nonl (TOCT 10549-80)

Iar, f1, e menee f2, me Gosee ds R

P HOPMANbHAsL | KOPOTKas | HOpMasbHas | KOPOTKas

ITpoTouky 151 HApY>KHOM METPUUECKOM pe3bObl

1,0 2,10 1,10 3,50 2,50 -16 | 0,50
1,25 2,70 1,50 4,40 3,20 -2,0 | 0,60

1,5 3,20 1,80 5,20 3,80 -2,3 | 0,75
1,75 3,90 2,10 6,10 4,30 -2,6 | 0,90
2,0 4,50 2,50 7,00 5,00 -3,0 | 1,00
2,5 5,60 3,20 8,70 5,30 -36 | 1,25
3,0 6,70 3,70 10,50 7,50 -44 | 1,50

IIpoTouk Jy1st BHYTpEHHEH METPUUYECKON pe3bObl

1,0 4,0 2,50 5,2 3,7 +0,5 | 0,50
1,25 5,0 3,20 6,7 4,90 +0,5 | 0,60

15 6,0 3,80 7,8 5,60 +0,5 | 0,75
1,75 7,0 4,50 9,1 6,40 +0,5 | 0,90
2,0 8,0 5,00 10,3 7,30 +0,5 | 1,00
2,5 10,0 6,30 13,0 9,30 +0,5 | 1,25
3,0 12,0 7,50 15,2 10,70 +0,5 | 1,50
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4.2. TpeGoBanus Kk 0(popMIeHHIO PpadoUero Yeprexa AeTajiu

Yeprex IeTaaH SBISETCS €€ OCHOBHBIM KOHCTPYKTOPCKHM JOKYMEHTOM, OCHOBOW BCEro
TEXHOJIOTMYECKOTr0 IMpoIecca MU3rOTOBIECHUS U KOHTpois. [loaroMy n3obpaskaemyro aeTanb Ha
pabodyeM depTeke pacrojararoT MPUMEHHTENFHO K OCHOBHOH OIepaluy €€ HM3rOTOBJIICHUS,
HarpuMep, TOYCHYIO JIeTallb — TOPU30HTAIBHO, U KPEIUICHUs Ha TOKapHOM craHke. Dopma ie-
TaJM JIOJDKHA OBITH SICHA M3 uYepTeka. MOXKHO MOKAa3bIBATh JIMIIB IOJIOBUHY CHMMETPHYHOTO
n300pakeHus WIM COBMENIAaTh MoJBHAa U nospaspesa (puc. 4.10). [IpocTeie 31eMenTsI, Gpopma
KOTOPBIX JIETKO YHTAETCS 0 YEPTEXKY, MOXKHO M300pakaTh HE MOJHOCTHIO, @ OTPAaHUYUBATH JIU-
HUel 00pbIBa, HAIPUMED, KaK MOKa3aHa OKPYKHOCTh & 64 Ha puc. 4.11.

Ere
-~

2565

Puc. 4.10

4.3. Yka3aHHuA N0 BLINOJHEHHIO 3a0aHUSA

N3yunth npaBuiia BHIIOIHEHUS M 0003HaUeHUs JeTaiei ¢ pe3p0oi [ 1, nexipm Neb u Ne7].
BHuMmaTenbHO 03HAKOMUTBCS C KOHCTPYKIMEH AeTanel o 3aJaHHbIM H300paKeHHSIM.
Macrad BIOUPAIOT B 3aBUCUMOCTH OT pa3mMepoB aetanu 1:1 umm 2:1.

4. HameTuTb KOHTYpBI IpEAoNaraéMbelx n300pakeHui Ha nmose yeprexa. Ecnu 11 u3006-
paXxeHus JeTaIH TOCTATOYHO OJTHOTO BHJIa, TO MOXXHO MCIONB30BaTh opMat A4.

5. TlocTpouTh B TOHKMX JHMHHUSAX 3alaHHBIA BUA. Eciau netans uMeeT GpopMy IIECTUrpaH-
HUKa, TO HE0OXOIUMO JOCTPOUTH BTOPOH BUJ — CIIEBA.

6. IlocTpouTh HEOOXOIMMBIE pa3pe3bl U BHIMOIHUTH IITPUXOBKY.

7. Hanectu pa3mepsbl, UCIIOJIb3Ys BCE MPOEKIIUU JETaIH.

8. OOBecTy BUIUMBIN KOHTYP OCHOBHOU JuHHEH TonmuHon 0,7—1,0 Mm.

9. 3amonHATH OCHOBHYIO HAJIHCh, YKa3aB MaTepHall, i3 KOTOPOTO U3TOTOBIICHA JIETATIb.

Opny u3 Aeraneil NOCTPOUTh B AKCOHOMETPUUYECKOM MPOEKIUH C BBIPE3OM 74 YACTH.

[Tpumeps! BRIIOTHEHUS YepTexe mpuBeneHs! Ha puc. 4.10, 4.11.

wnN e

55



4.4. BapuaHThbl 3a1aHuil 1J1s rpaduyeckoii padoTnbl Ne 7
KoMmiuiekT neraneii u cOOpouHblii y3eJ1 1Js1 BapuaHToB 1 — 5
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Boimmonuuts yeprexu neraneid Nel u No2. JlocTpouTs Buj, H300paskeHHBIM TOHKUMHU JTUHU-
MU Ha yepTexe-3ajaHuu No2.

Ipumeuanue. Pazmepst npomouex oanvl ycio6Ho. Jleiicmeumenvhvie pazmepvl YKA3amo Ha
BLIHOCHOM JleMEeHme NPOMOUKU, 6b10pas Hysicuvle snavenus uz maon. 4.1 (F'OCT 10549-80).

Bap. M a1 d> ds D1 | Dy | L1 L, L3 Lg L S

1 M30x1,5 |14 |19 | 24 42 |36 |5 8 26 30 45 16
2 M36x1,5 |18 |23 | 28 47 |41 |5 8 28 32 45 20
3 M39x1,5 |22 |27 |32 53 |46 |6 10 | 30 35 50 20
4 M42x1,5 |24 |30 |36 58 |50 |6 11 | 32 38 50 25
5 M48x1,5 |26 |33 |40 64 |55 |6 12 | 34 40 55 25
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KomnuiekT aetasneii u cOopouHblii y3eJ A5 BapuaHToB 6 — 10
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Boeimmonnute ueptexu aeranein Ne2 u Ne3. JlocTpouTs BUABI, H300pa’K€HHbIE TOHKUMHU JIH}

HUSIMU Ha 4epTexax-3aJaHusX.
Ipumeuanue. Pazmepor npomouex oanvl ycio6Ho. [lelicmeumenvhvie pazmepsl YKa3amo H(
BbLIHOCHOM 2JleMeHme NPOMOYKU, 6b10paes Hydichble 3Havenus uz maobn. 4.1 (FOCT 10549-80).

Bap. M di |dy |ds D1 Dy |Ds |Ds | L1 L, L3 La L
6 M30x1,5 |14 |19 | 24 42 |36 |37 |32 |32 |28 24 15 |50
7 M36x1,5 |18 |23 | 28 47 |41 |41 |36 |34 |30 26 18 |55
8 M39x1,5 |22 |27 |32 53 (46 |47 |41 |36 |32 28 20 | 60
9 M42x1,5 |24 |30 |36 58 |50 |53 |46 |38 |34 30 22 | 64
10 M48x1,5 |26 |33 |40 64 |55 |58 |50 |40 |36 32 24 | 66

y
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KommuekT geraJjieit m cOopounblii y3eqa 1is sapuanros 11 — 15

HUSAMU Ha YCPTCIKAX-3aTaAHUAX.

(I'OCT 10549-80).
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Ipumeyanue. Pasmepvl u u300pasxicenusi npomouex O0aubl YCI08HO.
[pasmepuvl yKazamev HA 8bIHOCHOM JleMeHme NPOMoyKU, 8blOPAs HYHiCHble 3HaueHus uz maon. 4.1

Boimmonnute ueptexu aeraneid Nel u Ne3. JloctpouTs BUAbI, U300pa’k€HHbIE TOHKUMHU JIH-

JleticmeumenvHbie

Bap. M1 M2 di |D1 | Dy | D3 | Ds | L1 L, L3 La Ls L
11 M30x1,5 | M14x1,5 |10 |42 |36 |25 |22 |48 |24 (20 (10 |8 60
12 M36x1,5 | M18x1,5 |14 |47 |41 |32 |27 |50 |26 (22 (12 |9 66
13 M39x1,5 | M20x1,5 |16 |53 |46 |35 |30 |52 |28 (24 (12 |9 70
14 M42x1,5 | M22x1,5 |18 |58 |50 |37 |32 |54 |30 |26 |14 |10 |72
15 M48x1,5 | M24x1,5 |20 |64 |55 |42 |36 |58 |32 |28 |14 |10 |74
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KomnuiekT geraneii u cOopouHblii y3ea a8 BapuanToB 16 — 20
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Breimmonuuth ueptexu aeraneid Nel u Ne3. JloctpouTs BUAbBI, H300paKEHHBIE TOHKUMH JIH}
HUSMH Ha YepTekax-3aIaHusX.
Ipumeuanue. Pazmepvl npomoyex 0anvl yCiosHo. JlelcmseumenbHble pazmepvl YKa3ams H(
BLIHOCHOM JleMEeHme NPOMOUKU, 6b10pas Hysicuvle snavenus uz maon. 4.1 (F'OCT 10549-80).

Bap. M di |d2 |ds dy |ds | D1 |Dy | D3 | L1 Ly L3 Lg L

16 M30x1,5 |14 |28 |36 30 |5 53 |46 |44 |8 20 |28 |40 |56
17 M36x1,5 |18 |32 |42 36 | 6 58 |50 |48 |8 24 130 |44 |60
18 M39x1,5 |22 |36 |46 39 |7 64 |55 |54 |9 26 |32 |46 |64
19 M42x15 |24 |40 |48 |42 |8 69 |60 |58 |9 28 |34 |50 |68
20 M48x1,5 |26 |44 |54 |48 |9 75 |65 |64 |10 |30 |40 |52 |72
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KommuiekT geraneii u cOopouHbIii y3ea A8 BapuaHToB 21 — 25
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Beimmonnute ueprexu aeraneit Ne2 u Ne3. JloctpouTs BUABI, H300paKEHHbIE TOHKUMU JIH
HUSIMH Ha YepTeXax-3alaHHsIX.

Ipumeuanue. Pazmepvr npomouex danvl ycnosHo. [leticmeumenvbHule pazmepsl YKa3ams H(
BLIHOCHOM J1eMEHme NPOMOUKU, 6b10pas HydicHble 3Havenus uz maon. 4.1 (F'OCT 10549-80).

Bap. M di |dy |ds D1 |D, |Ds |Ds |L1 | Ly | L3 Lg Ls L
21 M30x1,5 |16 |22 |26 |42 |36 |37 |32 19113 |23 |14 |42
22 M36x1,5 |20 |28 |32 |47 |41 (41 |36 22 114 |26 |16 |48
23 M39x1,5 |22 |30 (34 |53 |46 (47 |41 25116 |29 |18 |54
24 M42x1,5 |24 |34 |38 |58 |50 |53 |46 27 118 |32 |19 |58
25 M48x1,5 |26 |38 |44 |64 |55 |58 |50 29119 |35 |21 |66

NNl
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KomnuiekT geraneii u cOopouHbiii y3ea A BapuanToB 26 — 30
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Bommonuute ueprexu aeraneit Nel u Ne3. Jloctpouts Bubl, N300paK€HHbIE TOHKUMU JIH}

HUSIMU Ha 4epTekax-3aJaHusiX.
Ipumeuanue. Pazmepvl npomouex oanvl yciosHo. [leucmeumenbHoie pazmepvl YKa3amy H(
BbLIHOCHOM 2JleMeHme NPOMOYKU, 6b10paes Hydichble 3Havenus uz maobn. 4.1 (FOCT 10549-80).

Bap. M di [d> |ds 4 |D1 |D2 |Li |Ly |Ls L S
26 M30x1,5 | 6 14 |24 42 |36 |6 17 | 26 50 22
27 M36x1,5 | 8 18 |30 47 |41 |8 19 |28 54 27

28 | M39x15 |10 |20 |32
29 | M42x15 |12 |22 [34
30 | M48x15 |14 |24 |36

53 |46 |8 21 |30 58 30
58 |50 (10 |23 |32 62 32
64 |55 |10 |25 |34 66 36
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Konupatar Pogrom __AS

Puc. 4.11

KoHTpoJibHbIE BOIPOCHI

1.Kakue opmMaTsl TUCTOB yCTAHOBIICHBI JIJIsl YEPTEKEH?

2.Yto0 HaszbiBaeTcs Macitabom? Kakue Bol 3Haere maciiTadpi?

3.Kakue tunsl yeprexxHoro mpudra ycranoBieHsl 'OCTom? Kak ompenensercs: BbicoTa
CTPOYHBIX OyKB?

4.Kaxoe n3obpaxxeHue npeamera HaszbiBaeTcs Bujgom? Ilepedricnute OCHOBHBIE BUIBI.

5.Yto Ha3bIBaeTcs paspe3oM? Kak pasnuyarorcs paspesbl B 3aBUCUMOCTU OT IMOJIOKEHHS
CEKYILHUX IIOCKOCTEN?

6.Yto HazbpiBaercs ceueHuem? HazoBute u3BecTHhle Bam Bubl ceuenuit? Kak o0o3Haua-
I0TCS cedeHus?

7.KakoBbl IpaBUiIa HaHECEHUS Ha 4YepTekax rpaduueckux 0003HaueHUIl MaTepualoB
(IITPUXOBOK) B pa3pe3ax U CEUECHUsX?

8.Kakoil ToNmMHBI JOKHBI ObITh pa3MepHbIe M BEIHOCHBIE TUHUKM? Ha KakoM paccTosHUM
JIpYT OT Ipyra U OT KOHTYPHOM JIMHUU MPOBOJATCS pa3MepHbIE TUHUU?

9.YTt0 Ha3bIBaeTCs BHIHOCHBIM 37eMeHTOM? Kak 0003HauaroT BHIHOCHBIE 3JIEMEHTHI?

10. B yeM cynIHOCTh aKCOHOMETPUYECKUX Mpoekinii? Kakue Buap akcoHoMeTpun Bel 3Ha-
ere?

11. Yro Takoe ko3¢ puiveHT uckaxeHus B akconomerpuu? Kakos macmitad n3o0pakeHus
B IIPSIMOYT'OJIBHOM M30MeTpuu? B npsmoyronbHoil tumerpun?

12. KakoBo mpaBwiio BEIOOpa HAMTPABICHHS IITPUXOBKH BHIPE30B HA aKCOHOMETPHUIECKUX
U300paKeHUSIX?

13. Kakue coenuHeHus1 OTHOCATCS K pazbeMHbIM? Kakue Bbl 3HaeTe cranmapTHbie pe3bObI?
Kak ux ycnoBHo 0603Ha4a0T?

14. Kak o603Hauarot (packu Ha yepTexe?

15.Kak Ha ueprexxe n3o0pakaeTcst pe3bda Ha CTEp)KHE, B OTBEPCTUH, B COCAMHEHHUH
CTEpXKHS C OTBepcTHEM?

16. Kak 0o603HauaroTcs pe3pObl Ha yepTexkax?

62



17. OxapaxTepu3yiite MeTpruecKyto pe3r0y. Kakoit mpoduns nmeer TpyOoHas pe3nda?
18. KakoBsI TpeOOBaHMs K pabOYUM YepTexaM JAeTayei?
19.T' e u Kak JaroTCst CBEACHUS O MaTepHalie, U3 KOTOPOTrO M3TOTOBJICHA JIeTallb?
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