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[NEPEYEHb MATEPHUAJIOB B KOMITJIEKCE
DNEeKTPOHHBIA Y4eOHO-METOIUYECKUN KOMIIEKC COJIEPIKUT:
1 TEOPETUYECKUI PA3JIEJI

1.1 KOHCIEKT JEKLUMI TI0 JUCILUIUIMHE «OCHOBBI KOMITbIOTEPHOI
TPA®UKI»

2 [IPAKTUUYECKUU PA3EJ 5
2.1 MATEPUAJIbI JJIsA HPUAKTI/IUIECKI/IX 3AHATUN 110 AJUCHUIIJIMHE
«OCHOBBI KOMITBIOTEPHOU I'PAD®UKN»

3 PA3IEJI KOHTPOJISI 3HAHUM
3.1 BOITPOCHI I[Jl}l ITIOAI'OTOBKU K 3AYETY I10 JUCHUIIJIMHE «OCHOBBI
KOMIIBIOTEPHOU ' PA®UKIN

4 BCIIOMOT' ATEJIbHBIN PA3JIEJI
4.1 YUEBHAS TTPOTPAMMA JIUCHUITJIMHBI «OCHOBBI KOMIIBIOTEPHOU
IT'PAOUKN




HOACHUTEJBHASA 3AIIMCKA

DNeKTpoHHBIN yyeOHO—MeToauueckuid komruiekc (DOYMK) mo y4eOHOM aucuUIUivHE
«OCHOBBI KOMITBIOTEPHOI TpaduKu» co3JaH B COOTBETCTBUHU ¢ TpeOoBanusmu llocTaHoBneHus
MunucrepcrBa oopazoBanusi Pecnyonuku benapycek Ne 427 ot 08 Hosiops 2022 1. «O6 ydeOHO—
METOJIMYECKOM KOMIUIEKCE Ha YpOBHE BbICIIEro oOpa3oBaHus», llomoxenus bpectckoro
rocyJapCcTBEHHOTO TexHu4eckoro yHuBepcutera Ne§ ot 13 suBaps 2023 r. «O0 ydeOHO—
METOJIMYECKOM KOMIUIEKCE TO Y4YeOHOM [AMCUMIUIMHE» | TNpeJHa3HA4YeH /s CTYIECHTOB
creuuanbHOCTH  6-05-0612-03 Cuctemsr ympasineHust uHpopmanueil (mpodumuzanus: 3ammra
UH(POPMALIUU B KOMITBIOTEPHBIX CUCTEMAX )

Conepxxanne u 00béM paznenoB DYMK cooTBeTcTByeT 00pa3oBaTebHOMY CTaHAAPTY
BBICHIETO 00pa3oBaHus crnenuaibHOCTH 6-05-0612-03 Cucremsl ympaBieHusi WHpopManuen
(mpodumuzanus: 3amuTa UHPOPMAIMKA B KOMIBIOTEPHBIX CHUCTEMax), a TaKKe Y4eOHO-TIPOrpaMMOi
JOKyMEHTaIMK 00pa30BaTEIbHON MPOrpaMMBbl BBICIIETO oOpa3zoBaHus. MaTepuan NpeCcTaBleH Ha
TpeOyeMOM METOJMYECKOM YPOBHE U aJONTUPOBAaH K COBPEMEHHBIM OOpa3oBaTesIbHbIM
TEXHOJIOTUSIM.

Hean OYMK:

— noBblIeHHE 3P HEKTUBHOCTH 00pPa30BaTEILHOTO IPOLIECCa;

— o0ecrniedyeHre Ka4eCTBEHHOTO METOAMYECKOTO COMPOBOKICHUS TpoIiecca 00ydIeHHMS;

— opranu3anus 3G (HEKTUBHON CaMOCTOSTEIIHFHOW pabOTHI CTY/ICHTOB;

— BHEJIPEHHE TEPCINEKTUBHBIX TEXHOJOTUNA XpaHCHHWs U Tepenayn HHPOpMAIUU B
AIIEKTPOHHOM BUJIE;

— o0ecnedyeHne OTKPBITOCTH W JOCTYHHOCTH OOpa30oBaTENBHBIX PECYpCOB IyTEM
pazmemienuss OYMK B j0kanbHOM CETH YHUBEPCUTETA.

Crpykrypa DYMK BK/II04aET:

1. TeopeTrueckuii pazaesn, COCTOSIINM U3 KOHCIIEKTa JIEKIIUNA 110 OCHOBHBIM TEMaM Kypca.

2. Ilpaktuyeckuil paszgen, B KOTOPOM TMPEACTABIEHbl MaTepHasbl i IPOBEICHUS
OPAKTUYECKUX Y4YEOHBIX 3aHATHA B BHJAEC METOIWYCCKUX YKA3aHWW IS BBIOJHCHHS
WHANBUAYATBHBIX TpaQUIecKux padoT.

3. KoHTpoOnb 3HaHWH, COJIEPKUT MEPEUCHD 3aU4ETHBIX BOMPOCOB, MO3BOJISIFOIINE OMPEACITUTh
COOTBETCTBME  pE3YyJbTATOB  y4eOHOW  JACATENbHOCTH  OOydYaloImuxcsi  TPeOOBAHHUSIM
00pa30BaTEeNbHBIX CTAHIAPTOB BBICIIETO 00pa3oBaHUs W Y4eOHO-TIPOrPaMMHOM JOKYMEHTAIlUU
00pa30BaTENIbHBIX IPOTPAMM BBICHIETO 00pa30BaHUS.

4. BcnomorarensHblid paznen DYMK, npeacraBieHHbll B Buae yueOHOM MporpamMMmsbl 10
yueOHOM nucuuriinHe «OCHOBbI KOMIBIOTEPHON rpaUKu» U NepedeHb U3JaHUN, PeKOMEHTyEMbIX
JUTSL U3YYECHHUSL.

Pexomenganuu nmo opranusanuu padorst ¢ JYMK:

- TIPY TIPOBEIICHUU JICKIIMOHHBIX U MPAKTUYCCKUX 3aHATHI MPEoaaBaTeseM HCTIOIb3YyeTCs
KOMIIBIOTEP C YCTAHOBJICHHBIM JIMIICH3MOHHBIM IIPOTPaMMHBIM 00ECTICYCHUEM U MYJIbTUMETUHHBIHI
IPOEKTOD;

- TIPH TIOJITOTOBKE K 3a4Y€Ty, BBHIITOJIHEHUIO U 3alIUTe WHANBUAYAIbHBIX Tpadudeckux padboT
CTYJEHTBI MOTYT HCIIOJIb30BaTh KOHCIEKT JIEKIIMI U HAa0Op Mpe3eHTalUi U YPOKOB Ha I0TYO-KaHaje
Csernana Martrox - YouTube;

- TPaKTHYECKHE 3aHATUS TMPOBOISATCS B KOMIIBIOTEPHOM Kjacce (000pyAOBaHHOM
NEPCOHAIBHBIMU KOMIIBIOTEPAMH C YCTAHOBJIEHHBIM JIMLIEH3MOHHBIM ITPOTPAMMHBIM 00€CIIeYeHHEM
U JIOCTYIOM K JIOKaJbHOM KOMIIBIOTEPHOW CETH YHHUBEpPCUTETa) C HCIOJIb30BAHHEM
npezncraBieHHbIX B OYMK meroanyeckux ykazanuii u rpaguueckoro penakropa AutoCAD;

- B TEYCHHME CEMECTpa BBIMOJHAIOTCS rpaduyeckre padoTsl (OpOIIIOPYIOTCS B albOooM),
MPOBOATCS MMPOMEKYTOUHBIC aTTECTAlMOHHBIC PA0OTHI, 3a4E€T MPOBOJUTCS B NMHUCEMEHHOM BUJIC
WJIM Ha KOMIIBIOTEPE, BOIIPOCHI JUIS 3a4€Ta IPUBEACHBI B pa3/ieie KOHTPOJIS 3HAHUM.



https://www.youtube.com/channel/UC6lpjzl-LUsSsgnjQU-TLPg

1 Teopernueckuii pasmes
#CtpykTypadYMK

KOHCHEKT JIEKIUA MO JUCLHUATIIMHE
«OCHOBBI KOMITBIOTEPHOI TPA®UKWN»

Tema 1| METO/IbI ITIPOELIMPOBAHU . TIPOEKLIMN TOYKMU, ITPSIMOM,
IIJIOCKOCTHU 5

Tema 2 KPUBBIE JIMHUU. TOBEPXHOCTU. TO3ULIMOHHBLIE 1 METPUUYECKUE
3AIAUU 12

Tema 3 EJIMHASI CUCTEMA KOHCTPYKTOPCKOU JOKYMEHTAILIMN. OCHOBEI
O®OPMIJIEHU S YEPTEXEM. O®OPMJIEHUE YEPTEXEN B CAIIP AutoCAD 16

Tema 4 COBPEMEHHGLIE TEXHOJIOTUIM UTHOOPMAILIMOHHOI'O
MOJEJIMPOBAHUA 26

Tema 5 CTPYKTYPA TEOMETPUYECKOI'O MOJIEJIMPOBAHMAI.
MOJIEJIMPOBAHUE '’EOMETPUUYECKUX TEJI U [IOBEPXHOCTEU B AutoCAD 30

Tema 6 BUJIbI, PASPE3bI, CEUEHU . AKCOHOMETPUYECKUE IMTPOEKIINN 39

Tema 7 CO3JIAHUE YEPTEXEN BUJIOB, PA3PE30B, CEUYEHMI 1
AKCOHOMETPHUYECKUX ITPOEKIUU U3 3D-MO/IEJIN B AutoCAD 57

Tema 8 BUJIbI COEJUHEHMS JIETAJIEN U TTIPABUJIA UX U30BPAXEHUS HA
YEPTEXAX 60

Tema 9 OBILIME TPEBOBAHUA K UEPTEXXAM CXEM 73
Tema 10 YHEPTEXU SJIEKTPUYECKUX CXEM 78
Tema 11 HEPTEXU CXEM U AJITOPUTMOB ITPOI'PAMM 78

Tema 12 OCHOBBI JIU3AMHA B CUCTEMAX BEKTOPHOI I PACTPOBOI
I'PA®UKU 95



Tema 1 METO/bI IPOEIIUPOBAHUS. TPOEKIIUU TOYKH, ITPAMOIN,
IJIOCKOCTH

#TeopetnueckuiiPasnen

TeopeTnueckre OCHOBBI UEPTEXKA.

CymHocTs MeTOAa IpoenupoBanys. Buabsl npoenupoBanus.

Cucrema npsAMOYTobHBIX KoopauHat. OOpa3oBaHue KOMIUIEKCHOTO YepTerka.
[Ipoekiuu TOYKH.

[Ipoekuuu npsMON JIMHUM.

N300pakeHne MI0CKOCTH Ha KOMIJIEKCHOM YepTexe.

ok wnE

1. Teopernueckue 0CHOBBI YepTesKa.

Teopernueckoil 6a30ii (rpaMMaTHKON) AJISi COCTABJICHUS YepTeKa SIBISETCA HadepTaTelbHas
reomerpusi. OHa U3y4yaeT U U3jaraeT crocoObl MOCTPOEHUs N300pakeHUI MPOCTPAaHCTBEHHBIX (HOPM U
IPEMETOB Ha IUIOCKOCTH, a TaKXKe MPHUEMBbl PEUIeHUs TpapUuecCKUMH CHoco0aMH PasInYHOTIO poja
IIPAKTUYECKHUX 3a7ad, CBS3aHHBIX C M3MEPEHUEM M ONPEICIICHUEM B3aHMHOIO PAaCIOJIOKEHUS
OTJICJIbHBIX 3JIEMEHTOB IPEIMETOB; CHOCOOCTBYET PA3BUTHUIO MPOCTPAHCTBEHHOT'O MPEJCTABICHUS U
JIOTMYECKOT'0 MBILIIEHHSI, 6€3 KOTOPOTO HEMBICIIMMO TEXHUYECKOE TBOPUYECTBO, YTEHUE YEPTEIKEH.

N300pakeHNs] Ha TIJIOCKOCTH — YEPTEXKE — BBIMOJHSAIOTCS IO MPaBWIY HadepTaTeIbHON
reoMeTpud. [IpaBuiia xxe 0OCHOBaHbBI HA METO/I€ IPOELUPOBAHUS.

N3o0pakenne reomerpuyeckoi (GopMbl MM MpeaMeTa Ha MJIOCKOCTH HAa3bIBACTCS MPOEKIUEH
9TON (OPMBI WIIH NIPEIMETA, a IJIOCKOCTh, HA KOTOPOH CTPOAT U300pa)keHue, MI0CKOCThIO IPOSKIHIA.

YepTe:koM  Ha3blBalOT CHCTEMY U3 JIBYX WM HECKOJIBKHX H300paXEHUM, KOTOpBIE
YCTaHaBJIMBAIOT € M300pakaeMoil (Urypoil TOYEYHOE B3aMMHOE OJHO3HAYHOE COOTBETCTBHUE, UTO
COOTBETCTBYET KAKIOW TOYKE (HUTypBI, COOTBETCTBYET CTPOTO OMNpPEICIICHHONW TOYKE YepTeka |
Hao000pOT.

[TpuoOperaembie IPH STOM 3HAHUS M HABBIKM HEOOXOJMMBI MIPH U3YYCHUH YEPUCHHS U IPYTUX
TEXHUYECKUX JTUCIMIUIMH, a TAaKXKe B Mocienyomeil paboTe Ha NpeanpUsITHH.

2. CymHocTb MeTO/1a MPOeNPOBAHHUS.

ITocTtpoenust n300pakeHUi MpeaAMeTOB 0a3upyrOTCsl Ha METOZE MPOELUPOBAHUSA, CYIIHOCTb
KOTOpOTO 3aKJI04aeTcs B ciaeayroueM. B npoctpancTBe BEIOMpPaOT MPOU3BOJIBHYIO TOUKY S B KaueCTBE
HeHTpa mpoernupoBanus (puc.l) m miaockocts II', He mpoxoasmyo yepe3 TOUKY S, B KadyecTBe
IIJIOCKOCTH MPOEKIIHMN.

YroOBbI cripoepoBaTh TOYKY A NPOCTpaHCTBa Ha MIIOCKOCTh I1', uepes neHTp npoenrpoBaHus
S mpoBoAT Ipsimyro SA 110 ee nepeceueHus ¢ mIockocTrio I1' B Touke A'. Touky A' mpuHSATO Ha3bIBAThH
LEHTPaJIbHOW MpoeKiue Touku A, npsMmyro SA — mpoeuupyromuMm jiydoM. Ilpoexmued ¢urypsr
(nanmpumep, AABC) Ha3bpIBalOT MHOXKECTBO Mpoekiuii ee Touek (A A' B' C').

S

Puc. 1.
Buabl npoenupoBanusi. B 3aBUCHMOCTH OT HampaBlieHUs MPOCHUPYIONIUX JIydel pa3indaroT
CIICTYFOIIHE BUIBI TPOCITUPOBAHUS



IleHTpasibHOE MPOELUUPOBAHUE — MPOCLMUPYIOUIME JyYH BBIXOJAT M3 OJHOW TOUKHM — LIEHTpa
IPOCMPOBAHUS S, KOTOPBIH HAXOAWUTCS HA ONpeNeJeHHOM (KOHEYHOM) PAacCTOSHUU OT IUIOCKOCTH
npoekuui [T (puc.2,a).

LlentpanpHoe mpoenupoBaHue 00a1aeT OOBIION HATISAHOCTBIO, TAK KAK OHO COOTBETCTBYET
3pUTEIBHOMY BOCIPUATHIO ITpeameTa. OCHOBHOM €ro He0CTATOK — CII0KHOCTD OIPE/IEIEHUs pa3MEpOB
npeaMera o ero uzobpaxenuto. Kpome Toro, neHTpanbHble TPOCSKIMH HE 001aJat0T 00paTHMOCTBIO
(HEBO3MOXKHOCTb BOCCO3/1aTh MPEAMET B IPOCTPAHCTBE 10 €ro N300paxeHuo). [l 3Toro Heo6X0AUMO
JIBa IIEHTpA NPOECLIUPOBAHUS IS KaX 101 TOUKH (puc.2,0).
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Puc. 2
[TapamiensHOe MPOCHMPOBAHUE — LEHTP MPOCIHPOBAHUS yOAICH B OECKOHEYHOCTh, a

NPOSHUPYIOUINE JIy4d NapajuleIbHbl MEXIy COOOH. SIBIsieTcs YacTHBIM CiIy4aeM IIEHTPaibHOIrO
npoerupoBanus. llpu mapauienbHOM — MPOCIUPOBAHWM  HEOOXOAWMMO  3aJaTh  HATPABICHHE
npoenupoBanus S U miIockocTh npoekuuii [1' (puc.3).
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Puc. 3. Puc. 4.

[IpsiMoyroibpHOE (OpPTOTOHATBHOE) MPOSIIMPOBAHUE SIBJISETCS] YACTHBIM CIy4YaeM MapajuieIbHOTO
MPOELUPOBaHUS, KOTJa MPOCUUPYIOIINE YU MEePIEeHIUKYISpHbI K TuiockocTu npoekumii [11 (puc.4).

Soo
Ha ocHoBe »Toro IpoCHUPOBAHNA BBIITOJHAIOTCA IMOYTH BCC YCPTCIKU. B »tom cirydac AT —

Soo
Z¢ =90° Ecmm < AII'— Zo # 90°, TO Takoe MpoennpoBaHNe HA3BIBAETCA KOCOYTOIBHBIM.

3. Cucrema npsiMOyroJibHbIX KoopAuHAT. O0pa3oBaHne KOMIJIEKCHOTO YepTexKa.

[Tonoxenune To4YkU ((HUTYpbI) B MPOCTPAHCTBE MOXKET OBITH ONpENENeH0, ecliu OyneT 3a1aHa
Kakas-mubo KOoOpAMHAaTHas cucrtema oTHeceHus. Haunbonee ynoOHOI siBhsieTcs, JeKapToBa cucTeMa
KOOpAMHAT, COCTOSALIas W3 TPEX B3aWMHO NEPHEHIAUKYJISAPHBIX IUIOCKOCTEH. PaccMOTpuM Maker.
YcnoBuMcs Ha3bIBaTh (puUC.S):

m10cKOCTh 111 — ropu3oHTanbHAs MIIOCKOCTH MPOEKIIHIA;

1ockocTh 12 — ppoHTambHAS IIOCKOCTh MPOEKIIHIA;

I0CKOCTh 113 — mpodrtbHAsI IIOCKOCTH TPOEKITUH.



Jluauy nepecedeHust IIOCKOCTeN 00pa3yroT OCH KOOPINHAT:
Ock X — och abcnuce (x =111 N I12);
Ocb Y — ocb opaunar (y = I11 N [13);

Ocb Z — ock anmuukar (z = 112 N I13).

Touka nepecedeHus oceil NPUHUMAETCS 32 HA4aI0 KOOpAUHAT U 0003Havaercs OykBoi O.

[Ipu usyuenun npeamera OyJIeT UCIIOIB30BATHCS TOJIBKO MEPBBINA OKTAHT.

KoopanHaTHbIe IIIOCKOCTH JIEJIAT IPOCTPAHCTBA HA BOCEMb YacTei-oKTaHTOB (puc. 5). Kaxapiit
OKTaHT HpPEJCTaBIsIET COOOM IPSIMOYTOJIbHBIN TPEXI'PAHHUK, Yy KOTOPOrO TIpaHsAMH CiIyXaT 4acTu
IUIOCKOCTH MPOEKUHMH, a peOpaMu — KOOpAHHATHbIE ocH. IIpu m3yueHuM npeamera MCHOIb30BATHCS
OyZeT TONbKO NEepPBbI OKTAHT.

[Ipunsto, yro kaxnas ocb (X, Y, Z) or Hauana KkoopAuHAT — Touku O — umeroT B | okTaHTe
(ueTBepTH) MOJIOXKUTENbHOE HampasieHue. [loaToMy Bce KOOpAMHATHI OyAyT UMETh IMOJIOKUTEIbHOE
3HauCHUE.

[TonoxeHune TOYKU OTHOCUTEIBHO KOOPIMHATHBIX IJIOCKOCTEN OIpeIesIieTCs €e KOOpAUHATaMu.
KoopaunaTa TOUKHM — 3TO pacCcTOSIHUE OT HEE JJO COOTBETCTBYIOIIEH MIIOCKOCTH MPOEKIUH.
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Puc. 5

KoopauHaTsl onpeaenstoT JIUHONH OTPE3KOB IO COOTBETCTBYIOIINM OcsM. Tak, Harmpumep, A
ToukH A (puc. 4.5) koopaunata X onpezensercs orpe3koM /OAx/.
Koopaunats! Touku A:

104, 1 1o4,1 104, 1

xa= | ;va= 1 ;za= |

[Tonb30BaTbcs NMPOCTPAHCTBEHHBIM MakeToM HeyaoOHo. [loatomy @paniry3ckuit yuensiii I
Monx B 18 Beke pa3paboranm crmocod KOMIUIEKCHBIX MpPOEKIHUH, KOTOphIH oOecreunBal
BBIPA3UTEIbHOCTh, TOYHOCTh U YA000U3MEPIEMOCTh H300pakeHUN IPEIMETOB Ha TIOCKOCTH.

Crnoco6 xoMIIeKCHbIX mpoekuuid (Metox I'. MoHka) OCHOBaH Ha TOM, YTO TOUKY (TIpEaIMET)
MPOEHUPYIOT Ha HECKOJIbKO B3aMMHO NMEPHEHAUKYISIPHBIX IIOCKOCTEH C MOMOIIBIO MPSIMOYTOJILHOTO
IIPOELUPOBAHUs, & 3aTEM ITH IJIOCKOCTH COBMEIIAIOT C OAHON IUIOCKOCTBIO (TUIOCKOCTBIO YEpPTEXKA).
Takol yepTek Ha3bIBAIOT KOMIIJIEKCHBIM WJIH SITIOPOM.

JIBYXTIPOEKIIMOHHBIM KOMIUIEKCHBIA YepTeX — YEPTEeX, COCTOSIIMNNA U3 U300pakeHus mpeaMeTa
Ha J[B€ MJIOCKOCTH MPOEKINH, COBMEIIEHHBIX C IUIOCKOCThIO YepTeka. B mpocTpaHcTBe 1BE B3aUMHO
NEepIEHINKYIISPHbIE TUIOCKOCTH pa30MBaIOT MPOCTPAHCTBO Ha 4 4YacTH, Ha3blBaeMble KBaJpaHTaMHU.
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Touky A B IpOCTPAHCTBE CHPOCHUPYEM HA JBE IUIOCKOCTH: Ha IUIOCKOCTh [I1 — ropuszoHTasbHas
npoekiust Al, Ha mnockocTs [12 — pponTanbhas npoekuus A2.

[IpsiMble JIMHMM, CBS3BIBAIOIIME TOYKM MIPOCTPAHCTBA C MX MPOEKUHUSIMH Ha3bIBAIOT
npoeuupyrommmu TuHusIMU. [Ipsamas AAl, npoeuupyromas Touky A Ha miockocTh 11, Ha3biBaercs
TOPU3OHTAIILHO Tpoenupyroie npsamoi. Otpe3ok AA1 npoenupyercst 03 HCKaXEHUH Ha TUIOCKOCTh
2.

[Ipsimass AA2 Ha3pIBaeTCs (PpOHTAIBHO MPOCHHMPYIOUIEH M MPOCIUPYETCcs Ha miockocTh 11 6e3
VCKaXKECHHUI.

[Ipoenupyromue npsimpie AA1 U AA2 3aal0T IJIOCKOCTb, KOTOpasi HAa3bIBAE€TCS IJIOCKOCTHIO
MPOCLMPYIOLIUX JTyYel WU MPOCHUPYIOLIEH MI0CKOCThI0. OHa nmepneHAuKyspHa miockocTsM [11 u
I12 u ocu poekuuit X.

[To nByM mpoOeKIUsM TOYKH MOKHO MPEJICTABUTH IMOJIOKEHUE ITONH TOUYKH B MPOCTPAHCTBE.
BoccranaBnuBas neprneHauKyssipsl B Toukax Al u A2 cootBeTcTBeHHO K miiockocTsaM [11 u I12 go ux
NEPECEUEHMSI, MOKHO OINIPEAETUTh TOUKY A IIPOCTPAHCTBA.

Jlyia yrpolieHus oCTpOSHUN N300pakeHU MpeIMeTa MPOCTPAHCTBEHHYIO CUCTEMY MPUBOJASAT
K IUIOCKOMY BHUAY, Bpamiasi riockocth [I1 Bokpyr ocu X 1o coBmemieHus ¢ 1uiockocteio [12. B
pe3ynbTaTe Moay4aeM JBe MPOSKIIMHA TOUYKH A Ha OJHON MIIOCKOCTH (KOMILJIEKCHBINA YePTEXK).

[Ipoekuuun Al u A2 pacnonararorcs Ha OJHOM nepreHaukyiasipe k ocu X. [lpsamyro,
COEUHSIOLIYIO IB€ PA3HOMMEHHBIE IPOEKIINH, HA3bIBAIOT JIMHUEN CBS3H.

TpexnpoeKMOHHBI  KOMIUIEKCHBIH — uepTex. Jlns  oOpa3oBaHHs  TpeXIMpPOEKIMOHHOTO
KOMILJIEKCHOTO 4epTexa miaockocTs [11 Bpamaem Bokpyr ocu X, a miockocts [13 — Bokpyr ocu Z (puc.
6).

Jlia Touku A paccrosHue AA1 — BeicoTa win ynaneHue ot miockoctu 111, AA2 — rirybuna ninm
yaanenue ot miockoctu [12, AA3 — mmpora uinm yganenue ot miockoctu 113.
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Puc. 6
4. TIpoeKuuu TOYKH.

Ha oproronansHOM depTeke TOUka A 3a/1aeTcsl ABYMS MPOCKIUSAMHU, JISKAIUX HA OJHON JTHHUH
cBs13U (paccMoTpeHo Bhiie). OHM OJTHO3HAYHO OMPEICIISIFOT TOUKY B MPOCTPAHCTBE (puC. 7).
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2:[ 4 ’

A, 2

A
; A B, 0 X B, Lgf ZEUH 0

NN ,

A, A

5= B,
\}’
Puc. 7

Touka OTHOCHTENBHO IUIOCKOCTEH HPOEKUUM MOKET 3aHMMaTh CICAYIOIIME IIOJ0XKEHUS: a)
touka B npunamnexut miaockoctu I11, 0) rouka C npunamnexut miockoctu [12, B) Touka D Haxoaures
Ha ocu X (OAHOBPEMEHHO MPUHAIEKUT Tu1ockocTsMm [11 u I12).

[IpsiMasi TMHUSA B CUCTEME KOOPAMHATHBIX IUIOCKOCTEH MOXKET pacnojaraTbCsi MPOU3BOIBHO WU
OBITh B YAaCTHOM IIOJIOKEHUH, T.e. OBITh IMapajuIeIbHON, MEPIECHAWKYISIPHON WM TPUHAAJICKATH
IUIOCKOCTH MPOEKLUH.

5. Ilpoexkuunu npsAMon JUHUHA

Jlyis ompeseneHuss MPOCSKIIUU MPSMOUM JTOCTATOYHO 3HATH MPOSKIMH JABYX HE TOXKICCTBEHHBIX
TOYEK, MPUHAIJISIKAITNX TPSIMON (COOCTBEHHBIX UM HECOOCTBEHHBIX).

[Ipsimass nuHMs TpousBosibHOrO (oOmiero) mosoxenus. Ha puc. 8 otpesoxk [AB],
OTPENIETISIOMINUNA TIPSMYIO JIMHUIO |, 3aHMMaeT Mpou3BOJbHOE (00IIIee) MOJIOKEHUE IO OTHOIICHUIO K
TUTOCKOCTSIM TPOEKITHH.

[Ipsimas | He mapasuieabHa HM OJHOM IMJIOCKOCTH MPOEKIUN U C OChI0 X COCTAaBISIET OCTphIE
yrabl. Takas mpsiMasi mepecekaeT TUIOCKOCTH Mpoeknuii. Todyky BcTpeuu (mepeceueHus) MmpsMoil ¢
IIJIOCKOCTBIO ITPOEKIMI HA3bIBAIOT CJIECAOM MPSIMOM.

a)

B,

Puc. 8

Jns onpeneneHus cieloB NMPSIMOM HAaXOAAT TOYKY NEPECEUCHMS OJHOM MPOECKUHUH MPSIMOM ¢
OoChl0 Tpoekiui (Touka 12). M3 momydyeHHOW TOYKM BOCCTAHABIMBAIOT K OCH TEPICHIUKYIIAP,
[IEPECECUCHUE KOTOPOTO C IPOJOJDKEHHUEM IPYrol MPOEKLUH U ONPENENeT COOTBETCTBYIOLIUN CIIEL
npsiMoit (Touka A Ha puc. 8).

[Ipsimbie TMHUM, TTapasUIeNIbHBIE TIIIOCKOCTIM MpoeKuid. [IpsiMble TMHWY, TapayieabHbIE OJJHON
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13 TUTOCKOCTEH MPOEKIIN, Ha3bIBAIOT MPSMBIMU YpOBHS (pHc.9,a).

a) i,
d) 6) ,
B, h, A, ?2 h, :42 f Y
B L
h
X — A X X
h7
B A B
1, ’ ’ P f,
N
Puc. 9

I'opuzoHTane — npsiMast, napajieiabHas TOPU3OHTATBHON IIIOCKOCTH Mpoekiui (puc. 9,0): h2 ||
X, [zA —zB =0] = h=(h || I11).

®poHTane — npsMas napaienbHas GpoHTaIBHON MIToCKoCTH mpoekiuii (puc.9,8): f1 || x, [YA —
YB] =0] = f=(f| [12).

[IpsiMple TMHUM, TEPHEHIUKYISPHBIE IJIOCKOCTAM MpOeKiuil. Takue IJMHUM Ha3bIBAIOT
npoerupyronmmu (puc 10).

Ha snrope ogHa U3 mpoexkuuii mpoenupyeMon NpsMOK m IpeBpamaeTcss B TOUKy, a apyras -
COBIIAJIACT C JMHHUEH CBSI3U M KOHTPYIHTHA CAMOM MPSIMOH.

A,
M,
=0
A Z C.=
’ c A
A
B,
B, m ) X
X C,
NB ®
Azg, L A28,
I_Ij D, 07
Puc. 10
Paznnuaror:
l'opu30oHTaNBHO MpoeHUpyomas mpsMas — MnpsMas NepIeHAUKYISIpHas TOPU30HTAIbHOMN

iockocTu npoekiuii (A2B2 L1, A1=B1);

OpoHTaAIbHO TpoeLUpylouias npsMasi — npsMas MepueHAuKYIsipHas POHTAIBHOM IIOCKOCTH
npoekiuii (A1B1.L11>, A>=Bo).

B3anMHOe mnonoxkeHWe JABYX MNOpAMBIX JWHUAWA. JIBe npsAMble B IPOCTPAaHCTBE MOTYT
nepeceKkaTbcs, CKpPEIIMBaThCS WM ObITh apajiebHbIMU.

[lepecekatomuecs npsimble. B sTom ciydae mpsimple @ 1 b umeroT ofHy obmiyro Touky K,
IPOEKIIUHN KOTOPOH pacmoyioskeHbl Ha oaHoi mHuHK cBsizu (K1 n K2).

[TapamneneHbie mpsiMble. OJHOMMEHHBIE MPOEKIMU OTPE3KOB JBYX MNapAIIENbHBIX IPSIMBIX
JUHUW TapajuleNbHbl, HAXOJATCA B TaKOM JK€ OTHOIICHMHM, KakKk M JUIMHBI CaMHX OTpPE3KOB
(He3aBUCUMBIE CBOMCTBA).

CkpenuBaroniecs npsMblie. Eciu npsiMble HE epeceKkaroTcsl U He MapauleNIbHbl MEKIy COOOH,
TO OHHU CKPEIMBAIOTCS. TOUKM IepeceueHusl UX OJHOMMEHHBIX MPOEKIUI HE JIeKAT HA OJHOM JIMHUU
MPOEKIIMOHHOM CBSA3U.
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6. H300pakeHHe NJIOCKOCTH HA KOMILJIEKCHOM 4YepTeixe.

[InockocTe mpoCTpaHCTBA Ha YEPTEXKE OJHO3ZHAUHO 33JaeTCs €€ TpeMsl TOUKaMHU, He JISKAIIUX
Ha OJHOM mpsamMoii (puc. 11). Bce Tpu Touku MOTYT OBITH: COOCTBEHHBIMH, JBE COOCTBEHHBIC U OJIHA
HECOOCTBEHHasl, 0JlHa COOCTBEHHAs U JIB€ HECOOCTBEHHBIE.

al B, o) 8)
£, 27,
A, A, A, <.
1 &
X X X
} 15 V
22 £z
A7 A7 A7
=
( B
2) Bz d} B; 9)
A? m; A;
1,
[2 (2
% X
B] Bf J
n A, A
G G
Puc. 11

[TnockocTh MOXET OBITh 3aJlaHa U APYTUMH CIIOCO0AMHU, BHITEKAOIIUMHE U3 OCHOBHOT'O CIIOCO0A.

B o0meM ciydae, eciu IUIOCKOCTh 3a7acTcs MPSMBIMH JIMHUSMH, TO OHHU JIOJDKHBI MMETh
0011y TOUKY (COOCTBEHHYIO UM HECOOCTBEHHYIO).

B xagyecTBe MpsAMBIX JTMHHH, 33JA0IIHX IJIOCKOCTh, MOTYT OBITh IPSIMBIE YACTHOTO TTOJIOKEHUS
(ropuzoHTanb, PpoHTaNL) — pHUC. 12. [T10CcKOCTH MOXKET OBITH 3aaHa (OmpeaeneHa) U AByMsI 0COOBIMU
MePeCceKAIUMHUCT TIPSIMBIMU — 01 ¥ 02, T.e. IPSIMBIMH MEPECEUCHUS TUIOCKOCTH 0. C MJIOCKOCTSAMU
IPOEKIKi. DTH MPsSMbIE Ha3bIBAIOTCS CIIEAaMH IJIOCKOCTH o, (puc. 13).

f; %,
AZ /72
X o,
i X
A1
h o
Y
Puc. 12 Puc. 13

KpOMe O61LICFO cjIydas IJIOCKOCThH IO OTHOMICHUTIO IUIOCKOCTEH HpoeKLII/Iﬁ MOXCT 3aHUMAaTh U
HYaCTHOC ITOJIOKCHUC.

HHOCKOCTB, NEPNCHAUKYIIApHAA IIJIOCKOCTHU HpOCKI.IHfI, Ha3bIBACTCsA Hpoequyromeﬁ.

HJ'IOCKOCTB, NEPNCHAUKYJIApHAad K ABYM IINIOCKOCTSAM HpOGKHHfI, Ha3bIBACTCA IIJIIOCKOCTBIO
YPOBHA (OHa K€ IMapaliCiibHa MIOCKOCTH HpOCKHHﬁ).
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Tema 2 KPUBBIE JIMHUU. IOBEPXHOCTMU. IIO3ULITMOHHBIE 1
METPUYECKHUE 3ATAYN

#TeopetnueckuiiPasnen

OripezenieHre MOBEPXHOCTH Tea.
JIuHeityaThie MOBEPXHOCTH.
IToBepxHOCTH BpallEHUS.
[IpoenupoBanre reOMETPUYECKUX TEIL.

NS

1. OnpexeneHue NOBepXHOCTH TeJia.

['eomeTpruyeckuM TEJIOM HAa3bIBAIOT 3aMKHYTYIO 4YacTb IIPOCTPAHCTBA, OTPAaHUYEHHYIO

IUIOCKUMHU WM KPUBBIMU ITOBEPXHOCTSIMH.

IloBepxHOCTh B HaAuepTaTEIbHOM TIE€OMETPUM pPAcCMATPUBAETCSI KaK COBOKYIIHOCTbH BCEX
[I0CJIEIOBATENIbHBIX MOJO0KEHUN ABMXKYIIEHCS B IPOCTPAHCTBE HEKOTOPOW JIMHUU IO OINpPE/IeIEHHOMY
3aKoHy. JIMHMS, IPOM3BOJAIIAS OBEPXHOCTh, B KaXJIOM €€ I0JIOKEHUHU Ha3bIBaeTCsl oOpasyrollei a
(puc. 1). 3akoH ee IBUKEHUS ONpeNIessieTCsl HalpaBIIsoLied m.

IIpu cBoem nBMXeHUM OOpa3ylollas a oIpeleNnseT TPAeKTOpUIO JBWXKEHHMS ee Touek. Ha
IIOBEPXHOCTU PAaCCMATPHUBAETCS JABA CEMEHCTBA JIMHUMN:

1 - cemeiicTBO Moce10BaTEIbHBIX MOJOKEHUH 00pa3yIOIIEH,

2 - ceMeiCTBO TPaeKTOPHIA ABIKEHHS TOUEK ATON 00pa3yromei.

JIuaum oOoux ceMmeHcTB 0Opa3yloT Kapkac mHoBepxXxHOcTH. IIpum 00pa3oBaHMM MOBEPXHOCTH
JWHAW MOTYT MEHATh CBOE€ Ha3HaueHWe. Takoil cnoco0 3amaHusl TOBEPXHOCTH HA3bIBAETCS
KHHEMaTHYECKHUM.

JlpyruMm  criocoOOM  SIBJISIETCSt  3a/laHMe TOBEPXHOCTH MHOXKECTBOM TOYEK WJIM JIUHHMA,
NPUHAAISKANIMX MOBEPXHOCTH — aHAIMTHYEeCKHi crocoO. Ilopsiok anredpandeckoil mMOBEPXHOCTH
paBHSETCS CTETICHN aNre0panveckoro ypaBHEHHS MOBEPXHOCTH, a TpauUecKl MOPSIOK ONpeaeseTcs
YHCIIOM MepeceyeHns MOBEPXHOCTU MPOU3BOIBHOM MPSAMON JIMHUEH.

Kapkac u ompenenurens moBepxHOCTH. KapkacoM Ha3bIBaeTCsi MHOXKECTBO TOYEK HIIM JIMHUH,
OTIpeNIeNIAIONINX MMOBEPXHOCTh U CBSI3aHHBIX MEXIy cO0O0H OompeaeseHHO 3aBUCUMOCThIO. PazinnuaroT
KapKachl TOUYCYHBIE U JINHEHYaTHIE.

Omnpenenurenb MOBEPXHOCTH — COBOKYIMHOCTh BCEX CBOWMCTB, 33JalOIIUX IOBEPXHOCTH B
IIPOCTPAHCTBE.

IToBepXHOCTb MOXKET OBITH 00pa30BaHa Pa3IMUYHBIMU CIIOCOOAMH, U TIOATOMY OHA MOXKET UMETh
pa3UYHbIE OIPEIECTUTEIH.

B o6mem cinydae nuHeiuaTbie MOBEPXHOCTH 331al0TCSl TPEMs HaNpaBJISIOUIMMU JIMHUAMH |, m,
n u oOpazyromeid a (puc. 2,a). B HEeKoTOprIX BHJaX MOBEPXHOCTEH OJHA — JBE HaNpaBIISIOLINE
3aMEHSIOTCS JTOTIOJIHUTENIbHBIMU YCIOBUSIMH, HAampuUMeEp, IUIOCKOCThIO Mapaiuienusma o (puc. 2,0),

12



TOYKOM S cxoja oOpa3yromux (puc. 2,B).

n
a) * & 5) 2, 6)
mz 32

2 2 a, S
{ 2 2 B]z /72 m, a,

Puc. 2

B 3aBucumocTu ot Buja o0pasyroleil MOBEpXHOCTH pa3JessitoTCs Ha JiBa Kiacca:

1. nuHeiuaTeie - oOpasyromas SBISETCS MPSIMOW JTUHHUEH, NBIKYIIEHCS B MPOCTPAHCTBE IO
OIpeICIEHHOMY 3aKOHY;

2. HeNMHeWyaThIe - MOBEPXHOCTH ¢ KPUBOJIMHEHHOM 00pa3yromIei.

PaccMoTpuM HEKOTOPBIE TOBEPXHOCTH U3 YKAa3aHHBIX KJIACCOB.

2. JluHeiiyaTble MOBEPXHOCTH.
Hununapudeckass moBepxHOcTb. OOpaszyeTcss B TOM ciy4ae, KOrja BCe MPSMOJIMHEHHBIE
oOpa3ylolue IepeceKkaroTcsi B HECOOCTBEHHOW Touke Soo (puc. 3). OTO COOTBETCTBYET
npeoOpazoBanuio pebpa Bo3Bpara ml B HecobcTBeHHyr0 KpuByH0 ml (ml—mleo). Onpenenurens

HWIMHIPUYECKON moBepxHocTH - @D(m) [A], raOe m — KpHUBOJHMHEWHas (TUIOCKas WU
MPOCTPAHCTBEHHAs) Hampaplsitomas, [A] — yCIOBHE TapaUICTbHOCTH BCEX MPSIMOJIMHCHHBIX
00pa3yromux.
S,
f]SZ m m,
\ 2 \1
/ N
\Y
—_— m,
m7 e ———
Puc. 3 Puc. 4

Konnueckass moBepxHocTb. Bce mnpsimonuHelHble 00pa3yroline KOHHYECKOW IOBEPXHOCTH
nepeceKarTcsl B COOCTBEHHOM Touke S (puc. 4).

I'panHass TOBEpPXHOCTh O0Opa3yercss IepeMelleHHeM MNpsSMOJIMHEHHOW obOpasytomeit 1 1o
JoMaHHOW Hampasistrorieit m. IIpu 3Tom, eciiu ogHa Touka S oOpa3syromiel HemoABMKHA, 00pazyeTcs
nupamMuiaibHas MOBEPXHOCTD (pHC. 5), €CIH ke 00pa3yrolas nepemMenaeTcs napauielbHo 3aJaHHOMY
HaIpaBJIeHUIO S, TO 00pa3yeTcss MpU3MaTUIECKasi TOBEPXHOCTH (puc. 6).

Omnpenenurens NTpU3MaTHYECKON TOBEPXHOCTH BKIIIOYAET HANPABJISAIOUIYIO M U HaIllpaBJIEHUE S,
KOTOpOMY Tapaiiensusl Bece obpasyrommue: 1 //'S; | m m. Ecnmu mmockoctr, o0pasyroiiyue TpaHHYIO
MOBEPXHOCTh, 3aMBIKAIOT IPOCTPAHCTBO CO BCEX CTOPOH, TO OHM OOpPa3ylOT MHOIOIPaHHUK.
DneMeHTaMu MHOTOTpaHHUKA SBJISIOTCS TpaHH, pedpa v BepIIUHEI.

Ecnu MHOrorpaHHHK pacmojio’KeH MO OJIHY CTOPOHY KaKOW-TuM0O TpaHH, TO €ro Ha3bIBalOT
BBINTYKJIBIM. MHOTOTpaHHbIN yToJI IpH J1I000i BEPIINHE BHIITYKJIOI0 MHOTOTPAHHUKA TOXKE BBITYKJIBIH.

13



m 7
Puc. 5

3. IloBepxHOCTH BpallleHHUsI.
IloBepxHocT  BpameHust (puc. 7) oOpasyeTcss BpalleHHMEM KpPUBOJIMHEHHOM WM
MPSIMOJIMHEHHOM 00pa3yroIie BOKpYTr GUKCHPOBAHHOW OCH BpAIlICHHSI.

[naBeid
MepuduaH

\__ | Ixbamap

Puc. 7

KpuBonuneliHas oOpasyromas MOXXeT ObITh IUIOCKOW WM TPOCTPAHCTBEHHON KpHUBOM.
[ToBepxHOCTH BpaleHUs 3a/1a€TCsl CBOEH 00pa3yroliei a u OChIo 1.

Omnpenenurens moBepxHoct — O(a, 1) [A],

rje a — o0pa3syroiias, 1 — oCh BpalieHusl.

Kaxnas Touka oOpasyrolieil mpu BpalleHHMH ONUCBIBAET OKPYKHOCTb, KOTOpas Ha3bIBaeTCS
napajuienso. [Inockoctu napasuienei nepnesauKyJIsIpHbBl OCH BPAILLEHHUS.

HauOonpuryto mapasmiens (OKpYKHOCTh) MOBEPXHOCTH BpAIEHUS HA3bIBAIOT 3KBATOPOM, a
HAMMEHBIIIYIO TTapaJuIeh Ha3bIBAIOT TOPIIOM.

[TnockocTs, MpoxoJsIias 4Yepe3 OCh BpallleHHs, HA3bIBAIOT MEPUIUOHAIBHOM, W JIMHUIO ee
nepeceueHms ¢ TOBEPXHOCTHIO BPALICHNS HA3bIBAIOT MEPUIHAHOM.

MepuanoHaNbHY0 IUIOCKOCTb, MapajuIeNbHYIO IJIOCKOCTH MPOEKIMHA, Ha3bIBAIOT TJIaBHOM
MEpPUANOHAILHON TUIOCKOCTBIO, 4 JIMHUIO €€ IMEPECEUYeHHUs] C MOBEPXHOCTHIO BpAIICHHS — TJIABHBIM
MepuaraHoM. Bee Mepuinanbl 0JJHON MOBEPXHOCTH KOHTPYIHTHBI (PABHBI).

Kapkac moBepXHOCTH BpamieHHss MOXHO IPEICTaBHTh IMapaUICISIMA I MEpUIHNaHaMH, a
TaKXe CEThI0 U3 Mapajuieneld 1 MepHUIMaHoB.

4. TlpoenupoBaHue reoMeTPHYECKHUX TeJl.

['eoMeTpUUYECKUM TEJIOM Ha3bIBAIOT 3aMKHYTYIO YacThb IPOCTPAHCTBA, OrPAHUYEHHYIO
TUTOCKUMHY WJTH KPUBBIMU TTOBEPXHOCTSIMHE (TIpU3Ma, MUpaMua, KOHYC, IMIIMHAP, 1ap).

N300paskeHre TeOMETPUYECKUX TeNl JOJDKHO BBIMOJHATHCS 1O METOAY HPSIMOYTOJIBHOIO
MIPOCIIMPOBAHUSI HA JIBE, TPU U OoJiee MIocKocTel mpoekiuid. [Ipu aTom Tenmo (mpeaMer) pacmosiaraeTcst
MEXy HaOJIr0/1aTeNIeM U COOTBETCTBYIOIIEH MIIOCKOCTHIO MPOEKLIUH.

Jlnist mosrydeHusI TMPOEKIMH CIIOKHOTO H3JCNHS C Pa3IMYHBIMUA BBIPE3aMH, Cpe3aMH H JIp.
HE00X0/IMMO YMeTh M300pa)kaTh Ha IUIOCKOCTSAX NMPOEKLUUH OTJeNbHbIE T€OMETPHUECKHE Tela M X
3JIEMEHTHI (TOYKH, TUHUHU U JP.).

14



a)

OcHoBaHue

Bepwuna

lpaxe |
—— |
I'c
Podpo _ &

OcHoBaHue

i)
) S, 2)
N7 &
/X
N’ ™ 4 Z
N4, ~.
B = =
¥ 2 X A2=Dg Bz (2
57 1 [7 x& Di [7
>
TN
/// 27
A;
A/ 57
7
Puc. 8

N300paxenne Ha QpoHTanbHON MuiockocTu mnpoeknuilt (I12) mpuHumaeTcss Ha uepTexe B
KayecTBe OCHOBHOTo. OHO JOJDKHO JaBaTh HamOosiee MOJHOE IpeJcTaBlieHue o ¢opMe U pa3mepax
TEOMETPUUYECKOT0 Tefa (TpeaMera).

MHOTrOrpaHHMKM - TEOMETpUYECKHe Tesla, OrpPaHWYEHHbIe IUIOCKUMH  (UTypamu
(MHOroyronpHukamu). Ilnockue Qurypsl Ha3plBarOT I'paHsMH, a JIMHUU UX TepecedyeHus - pedpamu
(puc. 8,au 0).

VYron, o0pa3oBaHHbIN IPaHAMHU, CXOAALIUMUCS B OJHOW TOYKE BEpIIMHE, Oy/1eT MHOTOIpaHHBIM
yrioMm. 300pakeHne MHOTOTpaHHUKOB CBOAUTCS K M300paXKeHUI0 pedep 1 BEPILUH.

[TocTpoenne mnpoeKuii MHOTOIPAaHHUKOB CBOJHUTCS K TOCTPOEHUIO H300pakeHuil pebep u
BepunH. [Ipocreiimuii MHOrOrpaHHUK — MupaMuaa (TeTpasap), oOpa3oBaHHAs YETHIPbMS TPaHIMU —
TpeyrojabHUKaMu, U300pakaeTcsl Ha MIOCKOCTAX MPOEKLHUU YEThIPbMsI BEPIIMHAMU U HIECThIO pedpaMu
(puc. 8,0).

[locrpoenne wu300paskeHUsT JPYTUX  MHOTOTPAaHHMKOB  (MPU3MbI M JAp.) TOJ00HO
YETBIPEXTPAHHUKY (IIUpaMUIE).

W3 MHOTOrpaHHUKOB HanboJiee 4acTo BCTPEYAOTCS IPU3MbI U TUPAMUJIBL.

Ecnu rpanu MHOrorpaHHMKa MEpPHEHIUKYISPHBI KaKOW-THMOO0 IUIOCKOCTH MPOEKIMH, TO OH
3aHUMAET MO OTHOIIICHUIO 0 OTHOIIICHUIO K HeH YacTHOe (TIpoenupyroIiee) mojaoxenue (puc. 8,r).

[Ipu mocTpoeHnu KM300paskeHUs] MHOTOTPAaHHUKOB HY)KHO YCTaHaBJIMBAaTh BUAUMOCTH pedep ¢
MOMOIIbI0 KOHKYPUPYIOIIMX TOoYeKk: Ha Iuiockoctu [li1 Oymer BuaHa Touka M3 JBYX TOYEK
OpoelupyIoLel IpsIMoii, y KOTopoit koopauHarta Z 6osnblie (puc. 8,B).
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Tema 3 EJUHASI CACTEMA KOHCTPYKTOPCKOW JJOKYMEHTALMH.
OCHOBBI O®OPMJIEHUSI YEPTEJKE. O®OPMJIEHUE YEPTE)XKEN B
CAIIP AutoCAD.

#TeopetnueckuiiPasnen

O6mue ceeaenust o ECK/I.

Buasl ueprexei

DopMatsl yepTeKen.

MacmTabbl H300pakeHHIA.

Jluanm yeprexa v pUQTH YePTEIKHBIC.

[IpumeneHue cucTeMbl aBTOMaTU3UpOBaHHOTO NpoekTupoBanus (CAIIP).

SoukhwnE

1. O6mme cBenenusi o ECKJI.

VYcnemHass paboTa COBPEMEHHOTO MPENNPUATHS JOCTUTACTCS pealu3alueldl B  YCIOBHAX
MIPOM3BOJICTBA IEJIOTO Psijia YCIOBUN U MEPOIPUATHI, 00eCTIeYNBAIONINX UIEHTUYHOCTD BBITYCKAEMBIX
U3JIeNii, BHYTPEHHIOIO ¥ BHEIIHIOI B3aWMO3aMEHSEMOCTh JeTalleli W CcOOpOK, KOOMEparuio u
UCIOJIb30BaHUE TTOKYITHBIX U3JIEIUN.

BeImonHeHne BCEro STOr0 HEBO3MOXHO 0€3 Haduuusi KOHCTPYKTOPCKOW TOKYMEHTAIWH,
BBIMIOJTHEHHON MO €IMHBIM TpeOOBaHHUSAM U IpaBHIIaM B IpejaesaX Bcel OTpaciu MPOMBIIIEHHOCTH.
310 MOTpeOOBaIO CO3MaHMS CHEHUANBHBIX HAy4YHO OOOCHOBAHHBIX CHCTEM pPa3pabOTKH, XpaHCHW,
yueTa M JIBIKEHUS KOHCTPYKTOPCKOW nokymeHTauuu. OAHON M3 TakuxX cucTeM sBisercs Enunas
cucrteMa KOHCTpykTopckor nokymeHtanuu (ECK]I) - kommiiekc MeXOTpacieBhIX TOCYAapCTBEHHBIX
CTaHJapTOB, YCTAHABIMBAIOIIMX B3aUMOOOS3aHHBIE TMpaBUia M TMOJOXKEHHS 1O pa3padoTKe,
0(QOpMIIEHHIO U 00pAIIEHNI0 KOHCTPYKTOPCKON JOKYMEHTALUH.

Kaxnpiii crapmapt ECKJ] umeer cBoe HazHaueHHMe H 00O3HaueHUE, OOYCIOBIEHHOE
KJIaccu(pUKAMOHHBIM TpuHIHUIOM. O0O03HAaYeHNE CTAHAAPTa COCTOMT U3 IUQPPHI «2», MPUCBOCHHOM
knaccy crannaproB ECK/I, mocie koTopoi craBUTCA TOYKa; OJHOW UGB, 0003HAYAIOUIEH TpymIy
CTaHJAPTOB; JBYX3HAYHOH IMQPHI TOCIEe THPA, YKA3bIBAIOMIEH TOA PETUCTPAIlMH CTaHAAPTA.
Hanpuwmep, 'OCT 2.305 -2008.

VY3akOHEeHHOE OJHOOOpa3ue BBIMOJHEHHUS KOHCTPYKTOPCKOH JOKYMEHTAI[MH  TI03BOJISIET
KaX/IOMY TEXHMUYECKHM TpPaMOTHOMY 4YEJIOBEKY 4YHMTaTh YEpTeX U JPYI'yl0 KOHCTPYKTOPCKYIO
JIOKYMEHTAITHIO.

Crannaptel ECK]] pacnipenenensl no kiacCu(pUKalMOHHBIM IPYIIIaM:

0 - o6mrue momoxkerust (TOCT 2.001-93 ... 2.034-83);

1 - ocHoBubie monoxenus (TOCT 2.101-68 ... 2.124-85);

2 - knaccudukanus u 0003HauUeHHE U3IeNui B KOHCTpyKTOpckux gokymentax (IOCT 2.201-80

3 - obmrue mpasuia BeimoHeHus yeprexeit (FTOCT 2.301-68...2.321-84);

4 - mpaBuiIa BBIMOJIHEHUs depTexei m3nenuil MammHoctpoeHus u npubdopoctpoenus (I'OCT
2.401-68 ... 2.430-85);

5 - mpaBwia oOpalleHHss KOHCTPYKTOPCKUX JIOKYMEHTOB (y4yeT, XpaHeHHue, NyOIMpoBaHueE,
BHecenue m3menenuit) (FOCT 2.501-88.,,2.506-84);

6 - skcruTyaTanmonHas U pemonTHas gokymenraius (TOCT 2.601-68 ... 2.609-79);

7 - npaswia BeimonHerus cxem (IOCT 2.701-84 ... 2.797-81);

8 - mpaBuia BBIOJHEHHUs JOKYMEHTOB cTpouTenbcTBa U cyaoctpoenus (I'OCT 2.801-74 ..
2.857-75);

9 - mpoune cTaHIaPTHI.

MexrocyaapctBennsiii ['OCT 2.001-93 onpenensier ocHoBHOe HazHaueHue ctangaptoB ECK/]
YCTaHOBJIEHHE €JUHBIX ONTUMAIbHBIX MPaBUJI  BBIIOJHEHUS, oOQopmieHUs U  OoOpalleHUs
KOHCTPYKTOPCKOM JIOKYMEHTAIlMM, OOECHEeunBaIONIMe MEXaHM3alMI0 M aBTOMATHU3aLHUI0 00paboTKH
KOHCTPYKTOPCKOM  JOKyMEHTalluM, a TaKXe CO3JlaHue €AWHONM HMHGPOpMaluMOHHON  0a3bl
aBromMatusupoBaHHbix cucrem (CAIIP, ACYII u ap.).

16



ECKJl BkitodaeT © aBTOMAaTU3UPOBAHHYIO CHUCTEMY KOHCTPYKTOPCKOTEXHOJOTMYECKOU
knaccupukanun u komupoanus (ACKTK), cozmannyro Ha 6aze I'OCT 2.201-80 ECKJ u I'OCT
3.1201-85 ECT/] (enuHas cuctemMa TEXHOJIOTUYECKON JOKYMEHTAIIHH ).

2. Buabl yepTexeii.

[Tpu pa3paboTke JF000T0 HOBOTO M3EIHSI U3TOTOBIISETCS KOMILJICKT TpaUUecKiX U TEKCTOBBIX
KOHCTPYKTOPCKHUX JIOKYMEHTOB, KOTOPbIE B OTJEIBHOCTH WJIA B COBOKYIIHOCTH OIPEAEIIAIOT COCTAB U
YCTPOMCTBO MU3IENUSL.

I'padvyeckum Ha3bIBaeTCs JTOKYMEHT OCHOBHBIM  COJIEP’KaHHEM KOTOPOTO  SIBJISIETCS
n300pakeHNe N3eNUs U APYyrue TaHHbIE, JOMOTHSIOMINE U MOSCHSIONUE U300pakeHHE.

K TakuM HOKyMEHTaM OTHOCSTCS Pa3jIMYHOIO POJA YEPTEXKH: JIEKTPOHHAS MOJEIb JCTalIeH;
DJIGKTPOHHAST MOJeNb u3aenus, cOopounslii udeptexk (CB), deprexxk obmero Buma (BO), cxembi,
3JIEKTPOHHAS CTPYKTYpa U3JEIHS U JIp.

Yeprexx - 3T0 rpaduyeckuii JOKYMEHT, COJACpXalluil MONHBIA 00beM HHPOpPMALUU O
FEOMETPUUECKUX, PU3UUECKUX U JAPYTrUX CBOMCTBaX MpeaMeTa, HEOOXOAUMBIHN JJIsl €r0 U3TOTOBIICHMUS,
KOHTPOJISI, SKCILTyaTallui U PpEMOHTA.

UYepTek SBISETCS S3BIKOM IMPOU3BOACTBEHHOTO OOIIEHUS, MOITOMY CYIIECTBYIOT €IMHbBIC
npaBwia ero (OpPMHPOBAHHUSA, 3aKPEIUICHHBIE TOCYIAapPCTBEHHBIMH CTAaHAAPTAMU E€IWHOW CHUCTEMBI
koHcTpykTOpckoir gokymeHtanuu (ECKJl), Ttexnomormueckoit noxymentamuu (ECTH) wu ap.
Crangaptet  ECKJ] pernmameHTupyroT BbIOOp (opMaToB uepTeked, BBIIOIHEHHE HaAMHUCEn
OTIpeNIeICHHBIM IIPU(TOM, TPUMEHEHHWE IUHHUIA pPAa3TUYHOTO THMA TPU BBHIIOJHEHUU YEPTEXKEH,
YCIIOBHOCTHU MIPH MOCTPOCHUH U300paKEHUI U3AETUH U JIp.

YepTexu u Ipyrue JOKyMEHTBI TPOXoAaT pasnuunbie ctanuu pazpadorku (TOCT 2.103-68) u B
3aBUCHUMOCTH OT 3TOTO MOJPA3AeNsAlOTCS Ha TMPOEKTHbIE (TEXHUYECKHUE MPEANIOKEHUs, ICKU3HBII
IPOEKT, TEXHUYECKUH MPOEKT) 1 pabouue (paboyasi JOKYMEHTAIH ).

[Ipu npoeKTHPOBAHUH CIOKHBIX U3JEIUN BBIICTSIOT CTaIUU Pa3pabOTKH:

- Ha OCHOBE Hay4yHO-HccienoBarensckux padbot (HUP) paspabareiBaeTcs TeXHUYECKOE 3a/1aHNE
(T3) n texuuueckoe npeanoxenue (II) Ha pa3pabOTKy HOBOTO M3AEIUS C BapUaHTAMHU BO3MOXKHBIX
peueHui;

- Ha OCHOBE OMNBITHO-KOHCTpYKTOpckUX padoT (OKP) paspabareiBaeTcst 3cKU3HBIN MPoeKT (3),
coJiepKalliil KOHCTPYKTUBHOE pEIIeHHEe ¢ OOLIMMHU IPEJICTaBICHUSIMH 00 YCTPONCTBE M IPHUHIIMIIE
paboThI U3/eNus, a TaKXKe JIaHHbIE, ONpeeNAole Ha3HAuYeHHEe, OCHOBHBIE NapaMeTphl U radapuTHbIE
pa3mMepsl pazpabaTeiBaeMoro uzzenust. Ciy>KuT B OCHOBHOM JUIsl pa3pabO0TKU TEXHUYECKOTO MPOEKTa.

- TexHuueckuil mpoekT (T) — COBOKYNHOCTb KOHCTPYKTOPCKON JOKYMEHTallUH, KOTOpbIE
JOJKHBI J1aBaTh OKOHYATEJbHbIE TEXHUYECKUE pEIlIEeHHUs, Jalolue IIO0JIHOE IMpe/acTaBiIeHne o0
yCTpOHCTBE pa3zpabaTbIBa€MOro W3JeNUs, W HUCXOJIHBbIE JaHHble JUIs pa3paboTku  paboueit
JIOKYMEHTaI1H.

- paspabotka paboueit gokymentanuu (PJ]) sBhseTcs  3aKIIOUMTENBHON — cTaauen
IMPOEKTUPOBAHUS U COJEPKUT KOHCTPYKTOPCKHE JIOKYMEHTBHI, HEOOXOIMMBbIE Ui W3TOTOBJICHMS,
cOOpPKH U KOHTPOJISI M3JIENIUS M €70 COCTaBHBIX YaCTEH, a TAK)Ke PEMOHTA B MPOLIECCE IKCIUTYyaTaI|H.

Ha cragun HUP u OKP moryT 6bITh pazpaboTanbl cxeMbl U yepTexu muppa BO; va ctaguu T
— obs3arensHO uepTexku BO, a takke Teopermueckuit (TY) u rabaputnsiit yeptex (['Y), cxemsl u
BEJIOMOCTH; Ha cTanuu Pl — pabouune ueprexu aeraneit, cnerudukanuu u yeprexu Cb, MOHTaXHBIN
MY)uTlHy.

[To uweprexxam Cb mpouzBoasaT cOopky uznenus. Yeprexxu BO ucnonb3yroT s pa3paboTKu
pabouux uyepTexeil aeraned (IETaIMpPOBKA), a Takke i COOPKM OMBITHBIX 0Opa3loB U M3JENUN
VMHJIUBUYAJIBHOTO Mpou3BOJIcTBa. B oTnenpHbIX cinydasx conepxanue BO u Cb moryr coBmaaarh
(MeTKHe U3IeNus).

Yeprerxk JeTalid W CHEHU(PHUKANUIO MPUHITO CUUTATh OCHOBHBIMH KOHCTPYKTOPCKHUMHU
nokymentamu (KJI).

I'paduueckoe ohopmierue ueprexeit BeimomaHseTcs Ha ocHoBe cTanaapToB ECK]I Ha ¢popmartsl,
MaciTalBbl, PHUQTHI, OCHOBHYIO HaAMUCh. Huke mpUBOAATCS OCHOBHBIE MOJIOKEHHS ITHX CTaHAAPTOB.
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3. ®DopMaTsbl YepTexeii.

Kaxxnpiii yeprex AeTanau AOKEH OBITh BBIOJHEH Ha JHcTe (IucTax) Oymaru OmpeesieHHOTO
CTaHJapTHOrO pasMmepa - ¢opmara. Popmarsl auctoB deprexkeil ycranaBmusaer ['OCT 2.301-68
«DopmaTel», BEITIOJIHEHHBIX B JICKTPOHHOU M (M) OyMakHOH opMme.

@dopmartsl JINCTOB OINPEAEIAIOTCS pa3MepaMu BHELIHEN pamku (puc. 1).

[Ipu BbIBO/IE JOKYMEHTA B 3JEKTPOHHOU (popme Ha OyMaskHBIM HOCHTENb C pa3MepaMH CTOPOH
JMCTa, yKa3aHHBIX B Tabnume 1, BHEMIHIO paMKy (opmaTa JOMyCKaeTcsi HE BBIMONHATH. Ecnu
pa3Mepbl CTOpPOH, OoJbllie YKa3aHHBIX B TaONMuIle, TO BHEWIHSAA pamMka Qopmara J0JDKHA OBITh
BOCIIPOM3BE/ICHA.

3a ocHOBY B3AT (popmat A0 ¢ pazmepamu ctopoH 1189x841 mm, miomaas KOTOpOro paBua 1m2.
Hpyrue dopMaTsl, MONyYeHHBIE MYTEM IIOCIEJOBATEIBHOTO JENEHHUsI €ro Ha JIBE pPaBHBIC YacTH

napauiiciIibHO MEHBIIIEN CTOPOHE COOTBCTCTBYIOLIETO (bopMaTa, IMPUHHUMAKOTCs 3a OCHOBHBLIC (Ta6n1/1ua.
1).

420 210
N tn
_~Pamka yepmexa
20 5
20 gopmam A3 5 popmam A4
x
N
" OcHobHas Hadnuck OcHobHas Hadnuck
\ BrewHsiss pamka "
Pucl

Crangapt mnpu HEOOXOAMMOCTH JONYCKAaeT JIOMOJHUTENbHbIE QopMmaThl, oOpa3yomuecs
YBEJIMYEHUEM KOPOTKHX CTOPOH OCHOBHBIX (opMaToB B 1eioe uyuciao pa3. OO6o3HaueHue

JIOTIOJTHUTEIBHBIX (DOPMATOB COCTOMT U3 0003HAYEHHS OJHOTO (popmaTa M €ro KpaTHOCTH, HAIIpUMED,
A4x2 (297x630).

Tabnuna 1
O6o03Hauenune popmata Pa3mepsl cropoH opmara, MM
A0 841x1189
Al 594x841
A2 420x594
A3 297x420
A4 210x297

[Ipn HEOOXOAMMOCTH CTaHAAPT JOMYCKAeT MPUMEHATH (opmaTr AS ¢ pa3mMepamMu CTOPOH
148x210 MM ¢ pa3MernieHrneM IByX ¢popMatoB Ha jucte popmara A4.

JIOKyMeHTBl B D3JEKTPOHHOM ¢GopMe B CBOEHl PEKBU3UTHOM YACTH JOJDKHBI COJAEpXKaTh
o0o3HaueHue Gopmara JucTa OyMa)KHOI0 HOCHUTEIS, IPH BBIBOJE Ha KOTOPBIM MacumTad 0TOOpaskeHus
OyZeT COOTBETCTBOBATh YKa3aHHOMY.
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4. Macmtadbl n300paxKeHn i

MacmtaboM Ha3bIBaeTCSl OTHOIICHUE JMHEHHOTO OTpe3Ka Ha YEepTeke K COOTBETCTBYIOIEMY
JUHEHHOMY (IeMCTBUTEILHOMY) pa3Mepy TOrO e OTpe3Ka B HaType.

st Bcex otpacineit npomsinuieHHOCTH ['OCT 2.302-68* ycTaHOBIIGHBI CIEAYIOMINE MACIITA0bI
(Tabmuna 2).

MacmTtab n300paxeHns yKa3bplBaeTcs B OCHOBHOM Hajmucu ueprexa B rpade «Macmrad» B
Bune otHomeHus 1:1, 1:2 u T.m. Eciu Ha yepTeke mMeercss M300pakeHHE, MaciTad KOTOPOTo
oTIMYaeTcs OT olmero macmraba 4yepTeka, TO Haj M300paKeHHEM YKa3bIBaeTCsl €ro macmral Imo
tumy: A(1:1), b(1:2) u T.10.

Tabnuna 2
Macmta0sl 1:2 1:2,5 1:4 1:5 1:10 1:15 1:20 1:25 1:40...
YMCHBIIICHUS
Harypanbnas 1:1
BEJIMYMHA
Macmrta0bl 2:1 2,5:1 4:1 5:1 10:1 15:1 20:1 25:1 40:1...
YBEJIMUYCHUS

Ha ueptexe 0JHOrO U TOTrO K€ U3/eNus IpU BHINOJIHEHUH U300paXKeHni B pa3HbIX MacluTalax,
BCEr/la HAHOCAT HATyPaJIbHBIE Pa3Mepbl U3IEIHS.

JIOKyMEHTBI B 3JIEKTPOHHOM (popMe B CBOEH pEKBU3UTHON YacTU JOJKHBI COJIEPkKAaTh PEKBU3HT,
YKa3bIBAIOIIMI HAa MPUHATHIA MacmrTad m3oOpaxenus. [Ipu MOKYMEHTOB B 3JE€KTpOHHOW (opme Ha
OyMaKHBII HOCUTEIb MacITad OTOOpaXKeHUs JOJKEH COOTBETCTBOBATh YKa3aHHOMY.

5. JIunuu dyepTexka u WIPpUPTHI YepTeKHBIE.
[Ipu BBINOIHEHUW YEPTEKEH s OOJbIICH BHIPA3UTEILHOCTH M HATJISITHOCTH HPUMEHSIOT
pa3iuuHble THUMBI JHHUA. VX HauMeHOBaHWE, HAayepTaHWE, TONIIMHY M OCHOBHOC Ha3HAYCHUE
ycranaBnuBaeT ['OCT 2.303-68 «Jluaumny (Tabnwma 3).

L . 15 3 1«1/,_7 5 AA

Puc. 2.

TonmuHa CrUTOITHOW OCHOBHOM IMHUM JOJDKHA ObITh B mpenenax ot 0,5 go 1,4 mm B
3aBUCUMOCTH OT BEJIMYUHBI U CIIO)KHOCTH M300paKEeHMsI, a TAK)Ke OT hopMara yepTexa.

JlliHa ITPUXOB U MPOMEKYTKH MEXKY HUMH JOJKHBI OBITH OJJUHAKOBBIMU HA BCEM UEPTEKE.

[Ipumepsl NpUMEHEHUs! JIMHUN TPUBEICHBI HAa pUC. 2.
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Tabnuma 3

HanmenoBanue Hauepranue TosmuHa OCHOBHOE Ha3HAYEHUE
1. CrutomHas S JIuHMM: BUAMMOIO KOHTYypa, Iepexonaa
TOJICTasi OCHOBHAs BU/IMMBIE, KOHTYypa CeUYeHUSs
(BBIHECEHHOTO U BXOJSIIET0 B COCTAaB
paspesa).
2. CrutomHas Ot s/3 JIuaun KOHTYpa HaJI0KEHHOT'O
TOHKAst 1o s/2 CEUYEeHMS, pPa3MEpHbIE U BBIHOCHBIE,
HITPUXOBKH.
JIMHUU-BBIHOCKH.
[Tonku JIMHU-BBIHOCOK u
MOJYEPKUBAHUE HAATIUCEH.
Jluaun OTpaHUYEHUS  BBIHOCHBIX
3JIEMEHTOB Ha BHJAAX, paspe3ax Hu
CEUCHUSX, Tepexoia BooOpakaeMeble.
Cnenpl INIOCKOCTEM, JIMHUU
MOCTPOCHUS XapaKTEPHBIX TOYEK IPHU
CHeIUATBbHBIX TOCTPOCHHUSX.
3. CromHas Ot s/3 Jluaun oOpsIBa, JIMHUM pazrpaHUYeHUS
BOJIHHUCTAas S~ T —— o s/2 BHUJIa U pa3pesa.
4. lltpuxoBas - = ] - = Ot s/3 JIuaun HEBUIUMOI'O KOHTYpa,
1.2 H 2.8 10 s/2 TIepexo/1a HEBHIHMEIE.
5. Ors/3 Jlunnu oceBbIe U LIEHTPOBBIEC; CEUCHUI,
[ TpuxmyHKTUpHAS - - - 1o s/2 SIBJIIOIIUXCSL OCAMU CUMMETPUU IS
TOHKAsI 3.5 5.30 HaJIO’)KEHHBIX W BBIHECEHHBIX
CEYEHUH.
6. Ot /2 | Jlunuu, oboO3HAUAIONINE MMOBEPXHOCTH,
HITpuXxmyHKTHPHAS __Tﬂ ''''' | m02/3s MOJJIeKAINE  TEPMOOOPabOTKE — WITH
YTOJIIEHHAs 3.4 H ‘3”8 MOKPBITHIO.
Jlunuu 11 M300paskeHHsT DIIEMEHTOB,
pacloJIOKEHHBIX  Mepel  CeKylleu
IJIOCKOCTBIO («HAIOKEHHAs! IIPOEKIIHS).
7. PazoMKHyTas — Ot s no | Jlunum ceueHui.
8.20 |1Ws
8. Crutonmnas Ot  s/3 | JlnuHHbBIE IUHUU OOpPBIBA.
TOHKAsl C U3JIOMaMHU /\/ 1o s/2
0. - T o m "7 | Or /3| Jlunuu cruba Ha pa3BepTKax.
I TpuxmyHKTUPHAS 4.6 [ 5..30 | nos/2 Jluanm st “300pakeHUs  YacTei
C JByMsA TOYKaMH U3JICTTHMN B KpaltHuX WA

TOHKas

MPOMEKYTOUHBIX MMOJOKEHUSAX.
Jluaun st m300paxkeHusl pa3BepTKH,
COBMEIILIEHHOU C BUJIOM.

IHTpI/IXHYHKTI/IpHI)Ie " WTPUXOBBIC JIMHHUU JOJIKHBI 3aKAaHYMBATHCA U MEPECCKATHCA IITPpUXaMU.
[Ipu HauepTaHUM ITPUXITYHKTUPHON TUHUM HEOOXOTUMO B MPOMEKYTKE 3-5MM HAHOCUTH MaJCHBbKUI
mtpux (~1MMm). LI TpUXITyHKTUPHBIE JTUHUH, TIPUMEHSIEMbIE B KaUeCTBE IIEHTPOBBIX, CIEAYyEeT 3aMEHATh
CIUIOLIHBIMU TOHKHMH, €CIH JUaMeTp OKpYXHOCcTH MeHee 12 mMM. OceBble M LIEHTPOBBIE JMHUU
JIOJDKHBI BBICTYIIATh 32 KOHTYP U300payKeHUs Ha 2-5 MM.
JIMHUU-BBIHOCKH HE JTOJDKHBI MIEPECEKATHCSI MEXKILy COOOM.
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Haanucu, HaHOCMMBIE Ha YepTEX U U JAPYrUe KOHCTPYKTOPCKHE TOKYMEHTHI BCEX OTpacieit
npoMbinuieHHOCTH, cormacHo ['OCT 2.304-81 BeimonHsAOTCS OyKBaMU PYCCKOTO, JATHHCKOTO,
rpeyeckoro andaBuTta, apabCKUMU U pUMCKUMU U paMHu, a TaKXkKe ClielualbHbIMU 3HAKaMU

CramapT ycTaHaBIMBaeT 4YETHIPE THIA YEPTSKHBIX MMPUDTOB (PUCYHOK, HAYEpTaHHE)
IIPOMUCHBIX U CTPOYHBIX OYKB:

TUII A — C HaKJIOHOM B 75° K OCHOBAHHMIO CTPOKM WU 0€3 HAKJIOHA, C TOJIIMHOW JHMHHUI
d=1/14h,

tun b - ¢ HakIIOHOM B 75° K OCHOBaHHIO CTPOKH WM 0€3 HAKJIOHA, C TOJNIIMHON JIMHUN mpudTta
paBHo# 1/10h.

[Ipy BBIMONHEHUH JOKYMEHTOB aBTOMATH3MPOBAHHBIM CIIOCOOOM JIOMYCKAETCS MPUMCHSTH
mpudThl, UCHOJIb3yeMble CPEACTBAMM BBIUMCIMTEIBLHOM TEXHUKH. B 3TOM ciydyae AOKHBI OBITH
obecrieueHbl X XpaHEHHUE U Mnepeada Mmojab30BaTelsiM IOKYMEHTOB.

J1yig BBITIOJTHEHUS HAAMKUCEN Ha yUeOHBIX YepTekax pekoMmeHnayercsa wpudt tuna b ¢ HakioHoM
B 75°.

I'OCT 2.304-81 ycranoBneno 10 pasmepoB uepTexubix mpudtos: 1,8; 2.5; 3.5; 5; 7; 10; 14; 20;
28; 40.

[Ipumenenue mpudra pasmepom 1,8 nomyckaercss IpUMEHSTh TOJIBKO A THHa b.

B Tabnune 4. mpuBeneHs pa3Mepsl mpudTa b ¢ HaKII0HOM.

Tabnuna 4
603- OtHoc
[TapameTpsl .
mpdra gqe. | ATTCTBHbI Pasmepbl, MM
pasmep
ue
Bricota (
MIPONUCHBIX OYKB 10/10)h | 0d .8 5 5 ,0 0 0,0 {40 |0,0
Bricota (
CTPOYHBIX OYKB 7/100h | d 3 .8 5 5 0 0 0,0 14,0
Paccrosnue (
MEXTy OYKBaMu 2/10)h | d 35 | ,5 7 0 A4 0 .8 0
MunnMaabHBII
mar CTpok (BbICOTa (
BCIIOMOTaTeIbHON 17/10)h | 7d 1 3 0 5 20 (70 |40 14,0
CETKH)
MunuManbHOE (
PaccToArue — MEAIILY 6/100h [d |2 |5 |2 [0 |2 |0 |4 |20
CJIIOBAMH
Tommuaa (
JUHAN TIpUQTa 1/10)h 18 |1,25 |,35 | ,5 7 0 A 0

N3ydyenne Hanucanusi OyKB 4epPTEKHOTO MIpUQTa CIEAyeT BECTH HE B ajl(aBUTHOM MOPAIKE, a
pa3buB ux 1o rpynmnam (puc. 3) 1Mo eAMHOOOPA3UIO HAMMCAHUS U IIUPUHE OYKB.
Pycckuit andapur (kupuiuia) ¢ HakKJIOHOM
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Tun 6 (FOCT 2304 - 81
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Hanecenne naamuceil Ha deprexax OOBIYHO MPOM3BOJUTCS IO YNPOIICHHOW ceTke (puc. 5).
Jiis 3TOrO MO 3a/laHHOMY HOMepy HipudTa U3 TabnuLel 1.4. ompenensercs: BbICOTa, PaCCTOSHUE MEXKAY
OykBamMH M Apyrue HeoOXoAuMble JAaHHbIE. PaccMOTpUM mpuUMep BBINOJHEHHS HAANHUCH HA YepTexke:
«Upudt geprexusiity. [Ipuaumaem Homep (pazmep) mpudra - Ne7. Ha paccrosHuu 7 MM IpOBOAUM
JIB€ TOPU3OHTANIbHBIC JIMHUH, 3aTE€M JIMHUIO 11OJ1 YIJIOM 75° 1 HAHOCUM JIMHUU TIO MIKUpPHUHE OYKB.

BN
)

~ Upugm qepmexHsIU

Puc. 5

Hannucu Ha ueprexax MOJKHBI OBITh KPAaTHBIMH M TOYHBIMHM M BBIIOJHSITHCS YEPTEHKHBIM
mpudToM. COKpalieHus cIoB JTOJKHBI OBITh TOJIBKO OOIIENPUHATHIMU. Bee Hanmucu Ha deprexe, Kak
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NIPaBUJIO, PACIIONIATAIOT MAPaIEIbHO OCHOBHOW HA/IITUCH YEPTEKa.

[Topsnox BBIMONTHEHHUS OCHOBHON Haamucu. PopMy OCHOBHOW HAANHCH, JOMOJHUTEIbHBIC
rpadbl K He W PaMKy BBIMOJHSIOT CIUIONIHBIMH TOJCTHIMU (OCHOBHBIMH) W CIUIOIIHBIMH TOHKHUMH
muausmu 1o I'OCT 2.303-68. PacnoyiaratoT OCHOBHYIO HQ/IMMKMCh B MPABOM HIDKHEM YTy YepTexa (CM.
puc. 1), mo3ToMy OHa MOKET OBITh PACIOIOXKEeHA KaK BIOJIb JJIIMHHOW, TaK M BAOIH KOPOTKOH CTOPOHBI
dopmata, B 3aBUCHMOCTU OT odopmieHus uepTexka. [Ipu BbimomHeHuu uepTeka Ha ¢opmate A4
dopmar pacrnonararoT TOJIBKO BEPTHUKAIBHO, MOTOMY OCHOBHAs HAJIHCh 4YepTexa 3TOro ¢opmara
pacrosaraeTcsi TOJIbKO B/I0JIb KOPOTKOW CTOPOHBI JincTa (puc. 1).

[Tone deprexka Ha (opmare OrpaHUYMBACTCS PAMKOHW, KOTOpas BBIMOJHSICTCS CILIONIHON
OCHOBHOM JIMHMEW Ha pPacCTOSHUM 5 MM BHYTPh OT BHemHed pamku ¢opmara. [Ipu sTom crnesa
OCTaBIISIOT TOJIC ISl TIOJIIMBKY YepPTeka B aIbOOM, a JIMHUIO PAMKHU 3]IeCh MPOBOJAT HA PACCTOSIHUU
20 MM ot BHemrHel pamku dopmarta (cMm. puc. 1). IIpu BbImoMHEHHH YepTexka U300pKEHUS CleayeT
pacmonarath Tak, 4ToObl pabodee IMOJiE YepTek,a, OrpaHMYCHHOE pPaMKOH, OBLIO 3aroIHeHO
pPaBHOMEPHO.

®dopMa 1 pa3Mepbl OCHOBHOUM HAJMUCH JJISI IEPBOTO JIMCTA YEPTEkKa UITU CXEMBI MPEICTaBICHBI
Ha puc. 6. Ha puc. 7 nanel ¢opma u pa3Mepbl OCHOBHOM HAJIHUCH MEPBOTO JTUCTA AJISi TEKCTOBOTO
KOHCTPYKTOPCKOTO JIOKyMeHTa. OCHOBHAs HAIMUCh JUIsl MOCIEAYIOMIUX JIMCTOB UYEPTEXKEH, CXeM M
TEKCTOBBIX KOHCTPYKTOPCKHX JOKYMEHTOB MpEJICTaBIIeHA Ha puC. 8.
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[Topsimok 3amonHEHWS OCHOBHOW Haamucu. ['padbl OCHOBHOW HAINUCH 3aloJHSAIOT B
COOTBETCTBUM C UX HaMEHOBaHHEM. JloMOTHUTENbHBIE Tpadbl, MPEAYCMOTPEHHBIE CTAHAPTOM, 3/1ECh
HE MPUBOAATCS, T.K. B yYEOHBIX UepTexax ydaluecs ux He 3arOoIHsI0T:

B rpade 1 — HauMeHOBaHME W3JENUS U HAMMEHOBAHHE JOKYMEHTA, €CIH 3TOMY JOKYMEHTY
npucBoeH kKoj. HaumeHoBaHue u3ienust 10JKHO COOTBETCTBOBATH MPUHATON TEPMUHOIOTHH U OBITH IO
BO3MOXXHOCTH KpaTkuM. HaumeHoBaHue wu3Jenus 3aluChIBAlOT B MMEHUTEIBHOM  IAJEXKeE,
€MHCTBEHHOI'0 YHMCJa, B HAMMEHOBAaHUU, COCTOSIIIIEM H3 HECKOJIbKHX CIIOB, Ha IIEPBOM MecCTe
IOMEIIAIOT MM CYIECTBUTENbHOE, Hampumep, «Koseco 3yduaroe». B HauMeHOBaHUE H3/€IUS HE
BKJIIOUYAIOT CBEACHUS O HA3HAUYCHUU U3JIENUS U €r0 MECTOIOJIOKEHUS;

B rpade 2 — o6o3navyenue nokymenta no 'OCT 2.201-80 u xon, eciu ero xox onpenenes OCT
2.102.

B rpade 3 — o003HaUeHNE MaTeprana aeTanu (rpady 3armorHsIOT TOJIBKO Ha YePTEeKaX JCTaICH);

B rpade 4 — nurepy, NPUCBOCHHYIO JAHHOMY JIOKYMEHTY (Ha JOKyMEHTe B OymMaxcHOU (opme
rpady 3anmoHSIOT MOCIEA0BATEIHHO, HAUUHAS C KPaifHEeH JIEBOM KIICTKH);

B rpade 5 — maccy uznenus o 'OCT 2.109-73,;

B rpade 6 — macmtad (mpocrasisercst B coorBerctBun ¢ [OCT 2.302 u T'OCT 2.109);

B rpade 7 — MOpSAKOBBIA HOMED JHUCTA (Ha JOKYMEHTaX, COCTOALIUX U3 OJTHOTO JIMcTa rpady He
3aM0JIHSIOT);

B rpade 8 — o01iee KOIMUECTBO JIMCTOB JOKYMEHTA (YKa3bIBaIOT TOJIBKO HA TIEPBOM JIUCTE);

B rpage 9 — HaMMEHOBaHWE WM KOJ OpraHMU3AllMH, BBITyCKAlOIleH AOKyMeHT (rpady He
3aIMOJIHSIOT, €CIU KOJI COAEPKUTCS B 0003HAYEHUHU JOKYMEHTA);

B rpade 10 — xapaktep paGOThI, BHIIOIHAEMO JTUIIOM, MTOANKCHIBABIINM YEPTEXK;

B rpade 11 — pamunum nun, NOANMCABIINX YEPTEK;

B rpade 12 — moanucu auil, aMUIMU KOTOPBIX yKa3zaHbl B rpade 11;

B rpade 13 — naTy noanucanus 4epTexa;

rpadsr 14-18 — cBenenus 06 U3MEHEHHIX, KOTOpBIe 3anoaHsI0T B cootBeTcTBUU ¢ [[OCT 2.503-
90 u mpencTaBIAIOT cO00H TaOIUIy H3MEHEHUH, B KOTOPOH YKa3bIBAIOT:

B rpade «M3m.» — rpada 14 — nopsAKoBBIH HOMEP U3MEHEHUS TIOKYMEHTA;

B rpade «JIluct» — rpada 15 — Ha JIuCTax, BBITYIIEHHBIX BMECTO 3aMEHEHHBIX, — «3aM.»; Ha
JUCTax, 100aBIEHHBIX BHOBB, — «HOB.».

[Ton n3MeHeHneM JTOKyMEHTa MOHUMAETCs JIF000€e UCTIpaBiIeHHEe, UCKIIIOUEHNE U J0OaBIeHHUE
KaKUX-T100 TaHHBIX B 3TOT IOKYMEHT.

N3meHeHne JOKyMEHTa Ha BCEX CTAaausX €ro M3rOTOBJIEHHUS BHOCAT HA OCHOBAaHUM W3BEIICHUS
00 m3menenuu (MN). Uudopmanmio 00 n3MeHeHNH JOKYMEHTa YKa3bIBalOT B OCHOBHOW HAIMKICH 3TOTO
JIOKYMEHTA U (WJIK) B JIUCTE PETUCTPALIMN U3MEHEHUM.

Buecenne wn3meHeHuid. M3MeHeHHs] B JOKYMEHTBl BHOCST PYKOIHMCHBIM, MAIIMHHBIM WU
ABTOMATHU3UPOBAHHBIM CIIOCOOOM.

Bnecenune n3MeHeHM 3auepKUBAaHUEM Pa3MEpPOB, 3HAKOB, HAJIUCEH, OTIAENbHBIX CIOB U CTPOK
MIPOU3BOUTCS CIUIONIHON TOHKOW JIMHUEH C MPOCTaBIECHUEM HOBOM WH(OpMAIMK B HEMOCPEACTBEHHOM
OJIM30CTH OT 3a4EPKHYTOTO.

[Ipn m3MeHEeHNN 4YacTh M300paKEeHHs] €ro OOBOIAT CIUIONIHOW TOHKOHW JIMHHMEH, 00pa3yrolen
3aMKHYTBI KOHTYp, U KPECTOOOpa3HO MepeYepKUBAIOT TOHKUMHU JHHHUSIMHU. VI3MEHEHHBIH y4acTOK
M300paKeHUs BBIMOJIHSIIOT Ha CBOOOJHOM moje AokyMeHTa. O003Ha4yaloT MepeuepKHYThII U BHOBb
M300paXeHHBIN YUACTKHU TaK e, KaK BHIHOCHBIE dJIeMeHThI. Ha/l HOBBIMH M300paskeHUSIMU YKa3bIBAIOT:
«B3aMeH nepedepKHyTOTrO».

JlomyckaeTcsi BHOCHUTh HM3MEHEHHUS B HM300pakeHHE 3a4epKUBAHHEM H3MEHSIEMOTo KOHTYpa
KOPOTKHMH HITPUXAMU C HAHECEHHEM HOBOT'O KOHTYpa Ha 3TOM K€ N300paKeHUH.

W3menenus 0003HAuYaIOT MOPSAIKOBBIMH HOMepamu apabckux mudp (1, 2, 3 u 1.4.). Onun
MOPSITIKOBBI HOMEP M3MEHEHHS MPUCBAMBAETCS BCEM M3MEHEHHUSIM, KOTOPhIE BHOCST B JOKYMEHT I10
OJIHOMY H3BelleHut0. Ero ykasbiBaro JijIsl BCEro JOKYMEHTa, HE3aBUCUMO OT TOTO, Ha CKOJIBKHX JIUCTaX
OH BBITIOJTHEH.
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6. IlpumeHeHMe CHCTEMbI ABTOMATH3UPOBAHHOTO npoekTupoBanusi (CAIIP).

CoBpeMeHHYIO pa3pabOTKy MPOEKTHOW W paboueil KOHCTPYKTOPCKOW JOKYMEHTAIMd HOBBIX
W3JIeTTUH MalTMHOCTPOCHUS U TPUOOpOCTpOoeHUs TpyAHO npeacTaBuTh 6e3 CAIIP.

JlunepoM B CO3/IaHUU IPOTpaMM aBTOMATHU3MPOBAHHOI'O MPOECKTUPOBAHUS SIBJISIETCS KOMITAHUS
AUTODESk. B 80-x romax mpomnuioro CTOJETHsS KOMIIaHWEH Obla BBINYIIEHA IiepBas BEpCHUs
rpagpuueckoit mporpammel AutoCAD, xoTopasi oueHb OBICTPO 3aBOEBaja MIUPOKOE PACIIPOCTPAHCHHE.
OOpIuHas HauepTaTeIbHAsI TEOMETPUS M YepueHue npekpacHo padboranu B chepe AutoCAD. Orcrona u
npo3Buille AutoCAD «oanektponnsid kynbman». Ho AutoCAD - ogHa M3 caMbIX PEBOJIIOIMOHHBIX
CUCTEM MPOECKTHUPOBAHUS, U €€ BO3MOKHOCTH JJABHO BBIILIN 32 IIPEENbl KyJIbMaHa.

AutoCAD - 310, mpexae BCEro HHCTPYMEHT, YIPOIIAIONUNA U YCKOPSIOMUN padoty
MPOEKTUPOBIIMKA. B0-BTOpBIX, 3TO TEXHOJIOTUs, oOecneunBamomas OBICTpOE M KaueCTBEHHOE
nojy4yeHue pesyibrara. [IpoekTupoBanue mzaenuid, opopmieHHe yepTexeld, MoTupUKaAIHsI UX - BOT
Kpyr 3anad, kotopeie AutoCAD peman Ha mnepBbix nopax. Howeiii mar caenan AutoCAD c
nosBneHneM AutoLIST - s3eika mporpammupoBanus. AutoCAD cran rpadguueckum siipoMm st
pellIeHrss MHOTUX 33/1a4 MallliHO- U TPUOOPOCTPOCHHS.

Ho AUTODESK Ha »stom He ocraHoBwicsa. [losBuBmmecs B 11 Bepcun AutoCAD
BO3MOXXHOCTH TPEXMEPHOTO MOJEIUPOBAHUS DPA3BUINCh B YIOOHYIO CHCTEMY HPOEKTUPOBAHUS.
Hauunas ¢ 12 Bepcun kommanuss AUTODESK Beimyctuna AutoCAD mnoj omnepainioHHYIO CUCTEMY
Windows.

Ceromust AutoCAD mnpesuiaraet Bce MBICIMMbIE HHCTPYMEHTHI ABYXMEPHOTO MPOEKTUPOBAHUS
U OQOpPMIICHHS YEpTeXKEH, pPa3BUTYI0 CHUCTEMY TPEXMEPHOTO MOJICIUPOBAHUS U BO3MOXKHOCTH
pa3pabOTKK MPWIOKEHUN [JIs pelleHuss MPoeKTHbIX 3amad. [lo »3Tol cucreme paboTaroT Bce
IPOEKTUPOBILUKU MUpA.

®opmar ueprexeil AutoCAD dwg/dxf cran MexayHapogHBIM CTaHAAPTOM OQOPMIICHHUS
paboyeil TOKyMEeHTaluu.

Yeprexku AutoCAD TOYHBI M yHHBEpPCAIbHBI: MOJH30BATENNM pabOTalOT C HUMHU, HAUMHAS C
NEPBBIX MOCTPOEHUI U KOHYasl pacrieyaTkon pabouel JOKyMEHTAIUH.

AutoCAD sBnsiercss 6a3oif as psjga CHENMATM3HPOBAHHBIX HPUIOKEHUH, CpeAM KOTOPBIX
Autodesk Mechanical Desktop® - cucrema ans pazpaOoTKu yepTeked M APYrol KOHCTPYKTOPCKOM
JIOKYMEHTAllU B MAIIMHOCTPOCHMU. B Hell coenuHeHbl 0OBEMHBIC MapaMeTpUUeCKUe 3JIEMEHTHI C
COTHSMM ThICAY CTaHIAPTHBIX JeTaneid u oOo3HaueHuil; uHterpupoBaHHblii AutoCAD Mechanical;
MOJyJb TPOEKTUPOBAHMS BajloOB; HWH)KeHepHble pacueThl; Autodesk Mechanical Desktop® -
HAWIy4IIUi BBIOOp AJI1 MAIIMHOCTPOUTENIBHOTO IBYXMEPHOT'O YEpPUEHUSI.

B crpanax CHI' Hemoxo 3apekoMenpoBan ce0st rpaduueckuit xommiaekc KOMITAC
(KOMIInekc AptomarusupoBanHbix Cucrem). KOMIIAC-TPA®UK paspaborka mnetepOyprckoun
xomnanun ACKOH, npennazHadeH Ui CO3aHUSl KOHCTPYKTOPCKOM TOKYMEHTAllMM B Pa3IMUYHBIX
o0jacTsaX MPOEKTHbIX paboT. M3HayalbHO KOMIUIEKC MNpeaHa3Hayaics il MAaIIUHOCTPOEHHUs -
CTaHKOCTPOEHHSI, CAMOJIETOCTPOEHHUSI, KOpaOIECTPOCHHUS.

Apcenan rtpaduueckoro komrmuiekca KOMITIAC 3HauwTeneH, NpEeUMYyIIECTBO CHUCTEMBI B
npocToTe ee nHTepdeiica (MpruueM pyCcCKOsI3bIYHOT0), BO3MOXKHOCTH pelIaTh CIOXKHBIE 3a1au B 2D u
3D mpocTpaHCTBa; OTAENBHO CIEAYyeT OTMETUTh (YHKIUHU MapaMeTpU3allid, KOTOpble 3HAUUTEIHHO
YIPOILAIOT MPOLECC CO3/1aHUsl YEPTEKEW U IMPOCTPAHCTBEHHBIX MOJENEH, IMIMPOKUE BO3MOKHOCTH B
CO3/IJaHUU TEKCTOBOW MH(MOPMAIUHU U CHEIU(DUKAITUH.

OTtnuuuTenbHOM ocobenHocThIo Tpaduueckoit cucrembl KOMITAC sBnsieTcst ee abcomtoTHAs
ampanTamus K TpedoBanusM ECKJI; mpencrapiser 00JbIIONH HHTEPEC TOCTATOUYHO OOBIIas U
MIOCTOSIHHO IOTIOJTHAEMAasi KOHCTPYKTOpCKast OM0iaroTeka a1eMeHToB. Bee 3To mo3Boser
rpadpuueckomy komiuiekcy KOMITAC ycneniHo KOHCTpyHpOBaTh ¢ TAKUMU U3BECTHBIMU
clIoKHeHImMu rpaduyecknmu cucremamu, kak AutoCAD, Mechanical Desktop u ap.
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Tema 4 COBPEMEHHBIE TEXHOJIOT'MX THOOPMAIIMOHHOI'O
MOJAEJIUPOBAHMUAL.

#TeopetnueckuiiPasnen

HNudopmaninoHHOe MOJICIUPOBAHHE.

CyTb TeXHOJIOTUN UHPOPMAIIMOHHOTO MOJEIUPOBAHHUS.
BIM-texnonorust B Mmupe.

Kaxk cozmaercss BIM-monens.

Kak ¢pynkumnonupyer BIM.

[TepcriekTuBBI UGPOBUZALIHIH.

ok wnE

1. HudopmanuoHHOe MOAeIMPOBAHHE

[udposuzamust BopBajgach BO Bce cdepbl KU3HEACATEIBLHOCTH dYenoBeka. He ocramoch B
CTOPOHE U CTPOUTENHCTBO. YUepTexHbld BaTMaH W Jorapudmuyeckas JHHEHKa YCTYMHIA MECTO
KaJIBbKYJISATOpY U TpaduueckuMm pemakropam Tuma AutoCad. Henb3s roBOpUTH, YTO CTPOUTEIHHBIE
MPOEKTHI, YXOJAILIUX 30X OBLIM XyXKe U MPUMUTHBHEE. Bee 1e710 B TOM, 4YTO COBpEMEHHbIE METOIbI U
MaciiTadbl CTPOUTENbCTBA TPEOYIOT CKOPOCTH, TOYHOCTH, YETKOCTM B IUIAHUPOBAHUM MU
B3aMMOJICHCTBUH BCEX 3BeHbEB. OOECIeunTh CaXKEHHOCTh B padoTe mpu3BaHa TexHosnorus BIM.

BIM - sTo ab0peBuatypa anrnmiickoii ¢passl "Building information Modeling", uto B nmepeBoe
03HAYaeT CTPOUTENbHOE HH(POPMALIMOHHOE MOJIETUPOBAHHE.

BIM-TexHOMOTHS TTO3BOJIIET CO3/1aBaTh MOJICIIA CTPOHUTEIHHBIX OOBEKTOB JIFO0O0M CIIOKHOCTH:
JIOMOB, MOCTOB, JOpOI, TOHHEJEH, CKOPOCTHBIX aBTOTpacc U mnpouero. BIM mno mnapmerpam
BU3yalin3aluu cxonHo ¢ 3D moxenupoBanueM. OTinyue 3akiroyaeTcss B ToM, uto kK BIM mpuBsszana
obOmupHas 6a3za JaHHBIX.

2. CyTb TeXHOJIOTHH HH(OPMAIHOHHOT0 MO/IeTHPOBAHMS.

IIpu nmpoexkTupoBaHUK 00BEKTA, UCTIONB3YS TexHoJoruo BIM, B pouecc 0THOBPEMEHHO MOTYT
OBITH BKJIIOUYEHBI BCE YUaCTBYIOIME CTOPOHBI. Te€XHHUECKas CTOPOHA TEXHOJIOTUH 3aKJII0YAETCs B TOM,
410 3D- 00BEKT co37aeTcsl U3 KOMIOHEHTOB, HAXOIAIIMXCS B MHPOPMALIMOHHOM 0a3e. B anekTpoHHYIO
0a3y 3arpy’keHbl JaHHbIE O CTOMMOCTH MaTepUajoB, PU3NKO-MEXaHUYECKUE XaPAKTEPUCTUKH, YCIOBUS
CTPOUTEINIBCTBA: FEOJOTUYECKHUE, IKOJIOTMUYECUKE U KIMMaTu4yeckue naHHble. [Ipn m3MeHeHun kakoro-
I1M00 COCTABIISIOIIETO B CXEME MPOEKTUPYEMOr0 OOBEKTA, alIfTOPUTM MIHOBEHHO MPOCUHUTAET HOBBIE
apaMeTpsl.

Jns gero Heo6xoaum BIM

WudpopmanlmoHHOE MOJIEIMPOBAHUE MO3BOJSAET CO3/1aTh OOBEKT, B KOTJpOM BCE Y4YacTKH
B3aMMOCBSI3aHBbI.

TexHonorus mo3BosiseT MpeAcKa3aTh MPOLECCHl, KOTjpble OyIyT MPOUCXOAUTH B Mpoliecce
JKCILTyaTaluu.

IIpenocraBisger BO3MOXHOCTb  MOJCIMPOBAHMS  ABAPUMHBIX CUTyallUH W  BapUaHTHI
HEJOMYIIEHUS TAKOBBIX.

OOnamasi MCXOAHBIMH  JAaHHBIMH, CHCTEMa MOXKET 3apaHee BBIYMCIHTH  CBOWCTBA
MPOEKTUPYEMOTO OOBEKTA.

BIM npu3BaH ONTUMHU3MPOBATH BO BCEX OTHOLIEHUSX IPOLECC CTPOUTEILCTBA.

Buenpenue nupoBbIX TEXHOJIOTHI - 3TO HOBBI BUTOK B Pa3BUTHH CTPOUTEIBHON HHIYCTPHH.

Bosmoxknoctn BIM. Building information Modeling Bmemaer B ce0st pa3indHble Hay4HbIE
JUcHUIUIMHBL. [Ipy momoiy JaHHONW TEXHOJIOTHH B OJHOM IPOEKTE MOXHO OOBEIWHUTH PE3yNbTAThl
pEeLIeHHI IO apXUTEKType, SKOHOMHUKE, SKOJIOTUH, TU3aiiHy, HHXKeHepuHu (puc.l).

NndopmaninoHHoe MOIENUPOBAHUE T[O3BOJSET KOJUIEKTUBHYIO pabOTy Haa MPOEKTOM.
OHOBpPEMEHHO MOXKET OBbITh MPEOCTAaBIIEH JOCTYIl apXUTEKTOpaM, MPOEKTUPOBIIMKAM, CMETUYHKAM,
nu3aiiHepaM. Kaxapiii crenmanuct MokeT padoTaTh HE3aBHCHMMO OT JPYroro Ha CBOEM YpOBHE.
PykoBonuTens npoekTa NMpeaocTaBisieT YpPOBHU JAOCTyINa cnenuanucraMm. [Ipy BHECEHMM M3MEHEHMH
CUCTeMa F'MOKO pearupyeT U KOPPEKTHUPYET MPOEKT OAHOBPEMEHHO Ha BCEX ATarax.
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DCKM3HBIA Anaans

Texuuyeckoe npoekT .
3aAaHHe E Pa6ouas
% : : AOKyMEHTaLUs

Bbi6Op U OnpeAeAeHye
adbchexTHsHOrO |

YHOCTKA CTPOUTEACTBA i
i

AeMoHTOX | @B g i

PekoHcTpyKuus
CTpouTeAbCTBO
Skcnayartauus
1 PEMOHT

Pucynok 1 - Cdepsl ucrionszoBanust BIM

Aoructuka

3aka3zuukaM u 3actpoimmkam BIM nomoraer B ToM, 4TO:

Buzyanusupyer 00beKT

BCCCTOpOHHe PacCUnTBIBACT SKCINUTYaTAlITMOHHBIC XapaKTECPUCTUKU

[o3Bonsier n30exaTh OMKUOOK B MPOSKTUPOBAHUHU U CTPOUTEIILCTBE

CJ'IC)II/ITI) 3a COGJIIOI[GHI/ICM TEXHOJIOI'MU BO3BCACHUA 00beKTa U BOBPEM: BBIABJIATH OTKJIIOHCHHA.

JlaeT BO3MOXXHOCTh CHHXPOHH3UPOBATh BCE 3TAIbl padoT.

CBOI[HTCSI K HYJIIO HCAOITOHUMAaHUA MEXAY YIaCTHUKAMU ITPOCKTA.

3anymKa 3aka3zuuka, Onarojgaps UUQPPOBBIM TEXHOJIOTHUSM U OOBEMHOMY MOJAEIUPOBAHUIO
"oxxuBeT" Ha OdKpaHe. COBEpPIIEHHO OJHO3HAYHO CHCTEMa JacT OTBET HACKOJbKO BO3MOKHO
peann3oBaTh UJCH0, UTO HY’)KHO U3MEHUTh U B KaKUE TPAThI 3TO BBUILETCA.

Bce 3TO oCymecTBUMO TOJBKO TPH YCIOBUU CO3JIAHHS €IWHOW WH(GOPMALMOHHON Cpebl,
KOTOpass OOECIeYUT MOMEHTAJIbHBIH JOCTYNn K 0a3e J[aHHBIX BCEX CIEIHAINCTOB IPOEKTA.
B03MOXHOCTH COBPEMEHHBIX JIEKTPOHHBIX CHCTEM IMO3BOJISIOT CO3/IaTh BHPTYAIBHYIO PEATbHOCTD, B
KOTOPOH BO3MOKHO OTCII€KHMBAaTh M MPOTHO3MPOBAThH IMOBEIEHHE Ka)JIOTro0 CTPOUTENBHOTO y3la U3
10001 re0TOYKH TTAHETHI.

3. BIM-texHosnorusi B Mupe

N300perenne WHPOPMANMOHHOTO MOJECIMPOBAHUS TIOBIHUIO HAa KOMMYHHKALIUIO MEXIY
CHEIMAIUCTaMU B CTPOUTEIHHOM WHIYCTPHUH, a OCOOCHHO B MEXKIYHApPOIHBIX MpoeKkTax. brmaromaps
MIOJTHOM M JIOCTOBEpHOUW WH(pOpMAnuu 00 00BEKTe: MPOSKTHAS CTOUMOCTh, TEXHOJIOTHH, MAaTepPUAIIHI,
0COOEHHOCTH JKCIUTyaTalluu- TocTUraercs 3((eKTHBHOE B3aUMOIeHiCTBHE M OOMEH OIBITOM.

— .

Pucynox 2 - BIM-06nexT B Poccun
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Poccusa. Eme B 2016 rogmy MuHHCTEpCTBO CTpOMTENbCTBAa POCCMU BHOCHMIIO MHUITMATUBY 00
o0s3aTenibHOM Hcnonb30BaHuu BIM B cTpoiikax ¢ rocynapcTBeHHbIM ydactueM. B 2019 roay nounsitue
00 uHPOPMAIIMOHHON MoOJAENN O0O0BEKTa KamUTAIbHOTO CTPOUTENHbCTBA OBUIO 3aKpErieHO B
I'panoctpoutensHoM koaekce, B crtarbe S57. B wmapre 2020 Muxawn MunycTuH mnojnucall
MIOCTAHOBJICHHUE, COTJIACHO KOTOPOMY BCE OIOJIKETHBIE OOBEKThI JOJKHBI CO3/1aBaThCS MPH IOMOIIU
BIM (puc.2).

Benukobpurtanus. Crpana, KoTopas mepBas BHEIpHJIa M aKTHBHO pPa3BUBAET TEXHOJITHU
UH(POPMALIMOHHOTO MoAenrpoBanus B crputenbeTBe. C 2016 rona 3akoHOJATEIBHO 3aKPEIICHO, YTO
Bce OHO/KETHBbIE MPOEKThI JIOJDKHBI co3daBaThesl mpu mnomomu BIM. DTo mo3Bosser rocynapctBy
OTCJIC)KUBATh LIEJIEBOE PACXO/I0BAHUE CPECTB.

Coenunennbie [ltatel AMepuku. SIBisieTcsl akTUBHBIM ToJib3oBaresnieM BIM-texnonoruii. B
CLIA 6onee 70% MpoeKTHBIX OpraHU3aluii MPUMEHSIOT HHPOPMALIMOHHOE MOJICIMPOBAaHHE.

Ucnanms. C 2018 roga BIM sBnsiercss 00s3aTebHBIM TIPH CTPOUTEICTBE TOCYIAPCTBEHHBIX
00BEKTOB.

Kuraii. Crpana ¢ camoii ObICTpOpa3BUBAIOIIENHCS KOHOMHUKOI 1OKa HE BBeJla 00s3aTEeNbHBIX
TpeOoBaHuil K ucnoib3oBaHuio BIM, HO mnpumeHeHune LUMPOBBIX TEXHOJOTUH B CTPOUTEIHCTBE
npuBetcTByeTcs. KuTaliiel onudpoBaiu MpoeKThl MO CTPOUTEIHCTBY aTOMHBIX 3JEKTPOCTAHIIMI, UTO
TOBOPUT O TBEPAOM PEIICHUH BHEJPSATH IIOBCEMECTHO MHPOPMALIMOHHOE MOJICIIUPOBAHUE.

4. Kak co3gaercsa BIM-mogenn

WudopmanvoHHbIE TEXHOJIOTUH MOJCIHPOBAHUS OTHOCHUTEIBHO HOBOE HAlpaBlIeHHE B
cTpouTenbcTBe. MHOIME CHEelUanuCcThl YOSKIEHbI, UTO Ul AOCTHXKEHHMsST HEOOXOIAMMOIo pe3ysbTara
TpeOyeTcst IMTeNbHOEe OO0Y4YeHHE, HABBIKM NPOTPAMMHUPOBAHHS W TIIYOOKHH OMBIT pPabOTHI B
rpaduUecKux pefakropax. JTo Jajneko He Tak. MHrepdelic mporpaMMHOro o0ecrieyeHHsl BBICTPOEH
TaKUM 00pa3oM, YTOOBI OBITh MOHATHBIM BCEM YYaCTHUKAM IPOEKTA. YUACTKH 110 COCTABJICHUIO CMETHI,
(MHAHCOBBIX OTYETOB, APXUTEKTYPHBIX pELICHUH, BHU3YyalM3allud Pa3HECEHbl B OINpE/EICHHbIC
pazzensl. [lpum B3auMoaeWCTBHM € HYXHBIMH pa3fieflaMd CIIELMATUCT KacaeTcs TOJbKO CBOETO
HalpaBJICHUS U €My HE HY)KHO PacUIMPATH TOMOIHATH Oarax NpoQecCuoHaNbHbBIX 3HAaHUI.

B 06a3ze pmaHHBIX XpaHATCS BCEBO3MOJKHBIE BAapUAHThl KOHCTPYKTHUBHBIX 3JIEMEHTOB.
[TpoexTrpoBaHue BeIETCS MO3TAIIHO OT MOATOTOBKM OCHOBAHMSI 10 HAMBBICLIEH CTENIEHW NOTOBHOCTHU
oOpekTa K okcryatanuu. [lo "kupnuumkam" coOuparoTCsi M BBICTPaMBAIOTCS BCE DJIEMEHTHI.
Hanpumep, B ympolieHHOM BapuaHTe paboTa IO MNPOEKTY BBIMIAAUT TaK: COTJIACHO JIaHHBIM
re0JOTUYECKUX M3bICKAaHUM, MPEJEIbHBIM COCTOSIHUSIM TPYHTOB M PacUETHBIX HArpy30K Ha OOBEKTe
OPUMEHHUM JIEHTOUYHbIM (yHAaMeHT. B OMOIMOTeKe AaHHBIX MPOEKTHUPOBIIUKY HEOOXOJIUMO BBIOpAThH
BUJ (DyHIaMEHTa, TUI MOJIYIIKH, MapKy O€TOHa, MapKy apMaTyphbl, MaTeprall onainyoku u ¢usnueckue
pa3mepsl (yHIaMeHTa. ABTOMAaTUYECKH MOJATSHYThCS JaHHbIE O HEOOXOJMMOM KOJIMUECTBE MaTepuaa,
€ro CTOMMOCTH, copmupyercsi o0beMHbI miaH. [Ipu sTom B Mozenu OyayT HpHCYTCTBOBAaTh HE
TOJIbKO rpaduueckue n300pakeHus, HO U MOJHas MH(OpMAaIMs O CBOWCTBaX (pyHJaMEHTa, BKIIOYAs
JIOTTyCTUMBIE HArpy3KH U TpeaenbHbie aedopmanni. Jlamee MOKHO MOJOOHBIM 00pa3oM MePEeXoInuTh K
CTEHAaM U MEPEKPHITUSM.

5. Kak ¢pynkunonunpyer BIM

YroObl monMyduTh OOBEMHYI0 HMH(POPMALMOHHYIO  MOJENh O0O0BEKTa  KamUTaJIbHOTO
CTPOUTENILCTBA HEOOXOMMO BBITIOJHUTH HECKOJIBKO 3TAIOB!

[IpoextupoBanue. IlepBbiM 1marom ciayxut cozganue 3D- monenu oObekTa ¢ MOAPOOHBIMHU
yepTexamM, OObEeMHBIMH BHUJAMHU. 3aJeiiCTBYd rpapuuecKkuil KOHCTPYKTOp, MapaMeTpbl 00BbeMHOM
MOJIENIM BHOCSTCSI B MpPOrpamMMy, KOTOpash pacCUMTHIBACT XapPaKTEPUCTUKH HIIEMEHTOB OOBEKTa,
dopMupyeT pabouue yepTekH, IMIIAHUPYET 3aTPaThl, TOTOBUT ClEUU(UKAINIO, ONMUCHIBAET NEpEeUeHb
npeacTosmux pador. [y MOATOTOBKM IOJIHOLIGHHOTO TPOEKTa K SKCIEpPTH3e U IMOJNyYCHHIO
paspelieHnss Ha CTPOUTENLCTBO IMPOrpaMMa pPACCUMTHIBAET WHXKEHEPHBIE U JHEPreTUYECKUE CETH,
NPOM3BOJUT TEIUIOTEXHUUECKUI pacueT 37aHus C y4eTOM KIMMAaTHYECKUX OCOOEHHOCTeH, penbeda,
€CTECTBEHHOW OCBEIICHHOCTH, (popMHUpyeT AaHHBIE MO IHEProdPpGHeKTUBHOCTH. [IoMMMO OCHOBHBIX
IIPOEKTHBIX IMAPAaMETPOB KOMIIBIOTEP [JOMOJHSIET MPOEKT JAaHHBIMH O PALMOHAIBHON JIOIMCTHKE,
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HEOOXOJMMBIX BCIIOMOTATEIbHBIX O0BEKTaX W JIOKAIMSX: MOIbE3AHBIC IMYTH, IUIOMIAKUA Pa3TPY3KH U
XpaHEHUs, BpeMEHHOE BOJOCHA0XKEHNE M BOJOOTBEACHHUE, MECTO IS MOWKH CIEI.TeXHUKHU, OBITOBKH,
aJIMAHUCTPATHBHBIC 3JIaHWSI W TaK Jajiee. 3aKIIOYUTEIBHBIM ITYHKTOM BBICTYIAET COCTAaBJICHUE
JIeTaJbHOTO IUIaHa paboT, rpaduk BBHINOIHEHHUS ATAllOB CTPOMTENBCTBA, MOAO0p HEOOXOIMMOTO
KOJINYECTBA TEXHUKH U TPYJOBBIX PECYPCOB.

CrpoutensctBo. TexHonmorust WHGOPMAIMOHHOTO MOJEIMPOBAHUS TO3BOJIIET HA JTame
CTPOMTENBCTBA TIOJIHOCTBIO KOHTPOJHMPOBATH XOJA MPOBEACHUS CTPOUTEINBHBIX pabotr. J[lemaer
BO3MOXXHBIM CIICIUTh KaK PacXoAylTcs (DMHAHCOBBIC CPEICTBA 3AJI0KCHHBIE B OIOKET CTPONKH.
OukcupyeT OTKIOHEHHS W KOPPEKTHUPYET H3MEHECHHS B paMKaxX NPOCKTa BCE YIPABICHUYECKHE
pemenus. [Ipu 3ToM cuTyanuio Ha OOBEKTE MOTYT OTCIIEKHUBATh BCE 3aMHTEPECOBAHHBIE CTOPOHBI:
3aKa34uK, 3aCTPOUIIHNK, MHBECTOP, KOHTPOIHUPYIOIINE U HaJ[30PHBIC OPTaHBI.

Okcmryaranus. [locine cmpauu cTpoUTENhbHOrO OO0BEKTa B AKCIUTyaTaluio TexHojoruu BIM
UMCIOT TEXHHUYECKUE BO3MOXKHOCTH cOOpa MHPOPMAIIMU O COCTOSIHUM CTpoeHHs. JlaHHBIE cOOMparoTcs
Opy TOMOINM JATYMKOB M CHCTEM KOHTPOJS, KOTOpBIC IMEpPelaloT MmapaMeTpbl OOBEKTa B
KOMIBIOTEPHYIO CUCTEMY. DTO MO3BOJISIET: MPEJOTBPATUTh aBaApUIHBIC CUTYAI[UH; OTCIEKUBATH U3HOC
MaTepUajoB; OMNEPATUBHO BHOCUTh M3MCHCHHSI B KOHCTPYKIIHUIO OOBEKTOB, 3[aHUH W COOPYKCHHIA;
OCHACTHTh B KOPOTKHUI CPOK HOBBIM 00OPYIOBAaHHEM OOBEKT; HAIAUTh B3aMMOJICHCTBHE MHKCHEPHBIX
CIyk0; coCTaBUTh TpadUK TPOBEACHHS PETVIAMEHTHBIX PabOT MO O0OCITY)KHWBAaHUIO, KOHTPOIHPOBATH
OIIJIATY M PAacXO/bl PECYpPCOB: AIEKTPUIECTBA, BOJOCHAOKEHHS, BOJOOTBEACHNUS, KOHIUIIMOHUPOBAHHS,
TeruiocHabxeHust; popmupoBath oT4eT 00 3 (PEKTUBHOCTH yIpaBICHUS] HEABUKUMOCTBIO (CIO/1a MOTYT
OBITh BKJIFOUEHBI IMOKA3aTeNd MO apeHje, MpoJaXe IUIOMIAJeH, oruiaTe 3aTpaT Ha COJACpXKaHHE WU
0OCITy’)KMBaHHE); TPOBOJUTh TEXHUYECKUH ayquT, IUTAHUPOBATh MEPOIPHUITUS 10 Pa3BUTHIO
UHPPACTPYKTYPHI 0OBEKTA.

6. IlepcnekTuBBI HM(PPOBU3ALUM

BIM - HoBas, eme He yCTOSBIIAsACsA, MHOTUM HEMOHATHas TexHojorus. Ho m oHa He mpexnen
pazButus 1HM@poBuzanuu. CleAyomuM 3TaroM pa3BUTHS HHPOPMAIMOHHOIO MOJEIHUPOBAHUS B
crpoutenbctBe 3asBieH CIM- City information modelling. D10 TexHonorus, KoTopas MO3BOJISET
MOJIEJIMPOBaTh pa3BUTUE TOPOJICKOro mnpoctpaHcTBa. Ilo cytu sBnsercs LUPPOBBIM JABOWHUKOM
ropoga. Ha ocHoBe IMQPOBBIX HJaHHBIX YHPOLIAETCS pEHIEHUE CIOXKHEHIIMX BONPOCOB IO
PEKOHCTPYKIIMH, PA3BUTHIO UHPPACTPYKTYphl, UMUIKY TOPOJA, IKOJIOTUH, KAYECTBY KM3HU TPaKJaH.
Jlo mmpoxoro BHeApeHUs ele TpeOyeTcs BpeMs, HO YK€ B HAcTOsIIee BpPeMs PYKOBOAUTEISIMHU C
HOBATOPCKUM MBIIIJICHUEM OPTraHU3YIOTCS NHJIOTHBIE MPOEKThl B paMKax IUIAHOB M0 Pa3BUTHUIO
TOpPOJACKOr0 TMpOoCTpaHCTBa. Poccust B 3TOM BONPOCE MOXKET ONUPATHCS HA OMNBIT 3apyOeKHBIX
NapTHEPOB, I/I€ PACUETHBIM U OMBITHBIM MyTEM JOKa3aldl KOJOCCaIbHYI 3(PPEeKTUBHOCTH HU(POBOrO
MOJIEIUPOBAHMS 0OBEKTOB KalUTAIILHOTO CTPOUTENbCTBA.

bes Bcsakux comHeHuil uupoBble TexHoNoruu B Poccum OynyT HapammBath 0OOPOTHI
NapauIeJIbHO C TEHACHIMSIMM PAa3BUTHS CTPOUTENBHON oTpaciu. BI-monennpoBanue yxe akTyaabHO B
MPOEKTUPOBAHUU, CTPOUTEILCTBE M SKCIUIyaTallud "yMHBIX JOMOB”, "9KO TOMOB" U OOBEKTOB C
rOCyJapCTBEHHBIM ydacTHeM. B macmirabe 4acTHOTO Tpa)IaHCKOTO W MPOMBINUIEHHOTO CTPOCHUS
TEXHOJOTMM O00BEMHOro WH(GOPMALMOHHOTO MOJEIMPOBAHUS TIOKa HE TMOJIYYMJIM I[IHPOKOIo
pactipocTpanenus. IlpuunHoi TOMy CIyXuT ciabasi npopaOoTka NpaBOBOM 0a3bl, HEIOYETHl B
HOPMAaTHUBHOM OKyMEHTaluu, OropokpaTnyeckue Oapbepbl, KOHCepBAaTHU3M MbIlUIeHUS. Ho ¢ Kaxapim
JTHEM Bce 0oJIbllle KOMITAaHUH MOHUMAIOT, 4To BHenpeHue BIM nenaer 6usnec 6osee JOXOIHBIM, MEHEE
TPYAO W BpeMsl 3aTpaTHbIM, a TJAaBHOE, KOHKYPEHTHBIM M OTKPBIBAE€T JOCTYN K MEXIYHapOIHBIM
IIPOEKTaM.
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Tema S CTPYKTYPA TEOMETPUYECKOI'O MOJAEJIMPOBAHUSI.
MOJAEJIUPOBAHUE '’EOMETPUYECKHUX TEJI U IOBEPXHOCTEU B
AutoCAD

#TeopetnueckuiiPasnen

1. MopnenupoBaHue NOBEPXHOCTEN U FEOMETPUUECKUX TEJL.
IToBepxHOCTH BpalECHUS.
3. MogenupoBaHue 3a/1a4 Ha IEPECEUCHHE TOBEPXHOCTEH.

no

1. MopenupoBaHue NOBEPXHOCTEH M TeOMETPHYECKHX Tel.

BricTpoe pa3zButre HHPOPMAILIMOHHBIX TEXHOJOTUH MPUBEIO K CYIIECTBEHHOH TpaHchopMaliu
COJIep’KaHusl MH)KEHEpHOro Tpyna. Ha cMeHy TpaauIlMOHHBIM METOJaM IPOEKTHPOBAHMS 3/aHUN U
COOPYKEHHM MpHUXOAAT OBICTPO pa3BUBAIOIIMECS M  COBEPILICHCTBYIOIIMECS COBPEMEHHBIC
KOMIIBIOTEpPHbIE TEXHOJIOTUU. OJHAKO HCHOJB30BaTh 3TH TEXHOJOTMHU JIOJDKHBI CHELUAINUCTHI C
MIyOOKMMH TEOPETHYECKHMMH 3HAHUSMH W TPAKTHUYECKUMU HaBbIKAMU B 00JacTu TpadudecKux
JUCIUIUINH.

[IpuMeHeHHEe  MHHOBAIMOHHBIX  TEXHOJOTMM  SBISETCA  HEOTHEMJIEMBIM  YCIOBHEM
HKOHOMHYECKOTO pa3BUTHs Jr000# crpanbl. llepen crpoutenbHBIM KomIuiekcoM benmapycu ceromss
MIOCTaBJEHbl 3aJa4d IO BBIXOJly HAa COBPEMEHHBIH YPOBEHb MPOEKTUPOBAHUSA M CTPOUTENILCTBA M
BHeApeHuss BIM-texnosoruii. IloaroroBka cnenuanucToB HAYMHAETCA € M3YYEHHS JTUCIUILIAHBI
«HauepraTenpHass reomMeTpus, WHXXEHEpHas W MamuHHas Tpaduka». BHenpenue BIM-texnHomorui
TpeOyeT OT CTY/IEHTA OIbITa pabOThl C BUPTYAJIbHBIMU TPEXMEPHBIMH OOBEKTAMHU.

OnektpoHHass 3D-Mozmenh MOXKET CTaTh BaKHBIM 3JEMEHTOM MpPOTrpamMMbl TpaduyecKoit
noarotoBku. Ho opueHTanus nuckimountenbHo Ha 3D-mMoaenupoBanne Kak Ha 0a30BYIO TpadUuecKyro
MOJTOTOBKY HEHM30EKHO CBSi3aHa C HEOOXOJIMMOCTBIO COXPAHEHHs KIACCHYECKHX pa3/elioB
HauyepTaTebHON reOMETPUH, KOTOPBIE COCTABIIAIOT CYTh T€OMETPUU KaK HAyKH.

Bricokuii ypoBeHb U (yHIAMEHTAILHOCTh O0pa3OBaHUA IO TIpaUUecKUM IJUCIMILTHHAM
MO3BOJIAIOT  BBIIYCKHUKY TEXHUYECKOrO By3a ObIcTpo U 3((EKTUBHO aganTHpPOBaThCS K
npoecCHOHATIBPHON JIEATEIBHOCTH, a TakXke O00eCleuyrnBaloT MIMPOKHH KpYyro3op, pa3BUBAIOT
TBOPYECKHE CIOCOOHOCTH OYIyIIEro CrenuaincTa o Co3/IaHUI0 HHHOBAIIMOHHBIX HJIEH, a KpOME TOTO,
NO3BOJISIIOT ~ HENPEpHIBHO  TOBBIMIATH  YPOBEHb  €amMoOOpa3oBaHUs B  cpele  rpaduyecKux
MH(OPMALIMOHHBIX TEXHOJIOTHH.

IIpoexkTupoBaHue pa3IMYHbIX J€TaJIEH, COCTOSIINX U3 ONPEEIIEHHBIX TOBEPXHOCTEN, CBA3aHO C
HEOOXOUMOCTBIO MOCTPOCHUS M300paxkeHHi (depTexxel) pa3HooOpa3HbIX mnoBepxHocTeil. [loaTomy
IpY U3y4YEeHUH OCHOB KOMIIBIOTEPHOU Ipa Ky BakHOH siBisgercs TeMa «IloBepxHoCcTh».

JUig nmydiiero ycBoeHHMs y4eOHOro Marepuanga M TJIyOOKOTO IOHUMAaHHS PEKOMEHIYeTCs
UCIIOJIb30BaTh HArJHbIE HM300pa)KeHus, CO3JaHHble B cpene rpaduueckoit cucremsl AutoCAD.
Cucrema AutoCAD no3BossieT co3faBaTh BApUaTUBHBIE IPOEKTHl U aHAJIU3UPOBATh UX Kak B 2D-, Tak
u B 3D-mozemnsx. Habop 3¢h(pekTUBHBIX U HHTYUTHUBHO MOHSATHBIX UHCTPYMEHTOB cucteMbl AutoCAD
MIOMOXET BOIUIOTUTh CaMble MHHOBalMOHHBbIE Hiaeu. Jns 3D-mopenupoBanus pasHooOpaszHbIX (Hopm
UMEIOTCS MOIIHBIE WHCTPYMEHTBI MOJECIUPOBAHUS (CO3/aHUS U PEJAKTHPOBAHUS) IMOBEPXHOCTEH,
cetok u e B AutoCAD, KOTOpbI€ MO3BOJISIFOT UCCIIEIOBATh U COBEPIIICHCTBOBATH UCH.

MorHble cpeAcTBa BU3yalu3allli MOMOTaoT cefaTh U300pakeHne 00beKTa peaTuCTUYHBIM U
emie Oonee yoeautenbHbIM. CpenctBa 3D-HaBUTAIIMN TTO3BOJISIOT BBITOMHATE 00X0 U 00JIET MOJIEIH.
AutoCAD - »to rrbkoe pelieHre, Mo3BOJISIONIee BOIUIOMATH KOHCTPYKTOPCKUE UICH.

Ocnoevt 3D Modeling.

Pabouee npoctpanctBo 3D-Modeling rpaduueckoii cucrembl AutoCAD cityXUT 17151 CO3/1aHUs
3D-mopeneit rpadpudyeckux oO0bekTOB. T MHOTHMX MPOTpaMMHBIX MPOAyKToB (upmbl AutoDESK,
KOTOpas saBisgeTcs pazpadoryrkoM U cuctembl AutoCAD, B kauecTBe OCHOBBI pab0o4ero MpoCcTpaHCTBa
SIBIIIFOTCSL  JIEHTBI, KOTOpBIE MMEIOT TEeMaTHYeCKHe BKIaAKU. Ha BkIagkax Haxoadrcs NaHeIu
MHCTPYMEHTOB, CTPYIIIUPOBAaHHbIE IO (YHKIIMOHATBHON MPUHAAIIEKHOCTH. B npui. npuBeneHbl BUIbI
BKJIaJIOK JICHTHI pabodero nmpoctpanctsa 3D-Modeling.
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HaumeHnoBanue koMaH
DopMUPOBAHUE TEII
BOX [Tapannenenunen
POLYSOLID [Tonuteno
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SWEEP Casur
LOFT Co3nmanue Teja o CeueHusIM
EXTRACT EDGES W3Biieun pebpa
PRESSPUL Cixatue Wi pacTsHKeHUE
Co3manue COCTaBHBIX TEI
UNION OObeauHeHne 00ObEKTOB
SUBSTRACT BrrunTanue Ten
INTERFERE Ilepeceuenne
SECTION PLANE Ceky1as miIoCKoCTh
SLICE Ceuenne (pazpes)
SURFACE TRIM O0pe3ka TOBEPXHOCTH
SURFACE UNTRIM OTMEHUTH 00pE3Ky MOBEPXHOCTU
INTERFERENCE CHECKING BzaumoneiictBue

Me. c etiic__Insert _ Annotate
& @ & @ tractEdges -

mooth | @ 3a (£ Barude Faces -

Object @ | G <2 () Separate -

Mesh > Solid Editing ~

PI/IC 1 HeHTLI pa60t1er0 IPOCTpaHCTBA 3D Modellng AutoCAD

CACAEIERC GG /5130 Modeling -l utodesk AutoCAD 2014 = Drawingl.dwg

Solid EIUENM Mesh Render Parametric Inset  Annotate Layout View Manage Output Plug-ins  Autodesk360 Featured Apps  Express Tools  Performance o.

Home

\ @ Network &) Planar % @ Q A;/ @ Q @ . Untrim 9 @ 6 6 %’ Rebuild 2\) @ r\‘ @ 122 Projectto UCS D) zebna
= 9
O Loft Bitrud 9 . Projectto Vi Curvature
Qloh  @owde | o puch ofer | [RSurwml] ks | et | Tim CVEditBar | Convetto  Show Hide > SpineCl Btact DL g Bl ProecttoView Analysis g cons
@ Sweep (3 Revolve Associativity| Creation Cl Sculpt NURBS ~ CV  CV 23 Remove ¥ Isolines /" @ Trim 3 Projectto 2 Paints | Options () Draft

Create Edit » Control Vertices Curves » Project Geometry Analysis

Puc. 2 Jlentsr pabouero mpocrpanctsa 3D-Modeling AutoCAD



CAD 201

> ™=
{030 Modeling v
Render Parametric Inset  Annotate Layout View Manage Output Plug-ins Autodesk360  Featured Apps Performance

| (] gox @ D (1) Extrude @ @ @ @ S Slice @ Interfere @\ C@ af Live Section @ 6 @

Express Tools

Cylind '} Presspull Thicken () Extract Edges Add Jo
O ki Polysolid  Solid History L Presspu Sweep | Union Subtract Intersect e sy Fillet Edge  Taper Faces  Shell | Section cﬂ ’ Culling] NoFilter ~ Move Gizmo
O Sphere * a Revolve i 'Q Imprint @ Offset Edge % % > Plane U[;‘, Generate Section v v
Primitive \ Solid Boolean Solid Editing [ Section ¥ ¥ Selection

= ITan i Wireh

Puc. 3 Jlents! paboyero npoctpanctea 3D-Modeling AutoCAD

2. lTloBepxHocTH BpalleHUs!
K mnoBepxHOCTSIM BpalieHUs] OTHOCSTCS: MPSAMOM KPYroBoil HUIMHAP W KoHyc (puc. 4), Koraa
oOpa3yromas — npsmasi;

i \,iz |
o ( el |
BN o

Puc. 4. IIpsimoit KpyroBoi UIIMH/AP, KOHYC M OJHOMOJIOCTHBIHM rHepoosIont
cdepa (mrap); Top, Koraa odpa3yroiias — KpuBas (puc. 5).

Puc. 5. Cepa u Top
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Puc. 6. Ilepeceuyenne Topa GpOHTATBHON TIOCKOCTHIO (110 IBYM OKPY>KHOCTSIM)

3. MopeqpoBaHue 32124 Ha NepeceyeHue MOBEPXHOCTEIA.

[Ipu pemieHuu 3amady Ha TEPECEYCHHE TEOMETPUUYECKUX (HUTYp, MOXKHO BBIICIUTH TPU CIIydas
nepeceyeHusl o aJIrOpUTMaM pelleHMs 3aau: epeceyeHre IByX NpOeLUPYIOLUIMX TeOMeTPUUYECKUX (GUryp
(puc. 7); nepecedeHUEe TPOEUPYIOLIEH burypst " burypsr o0miero moyoKeHust (puc.
8); mepeceuenne qByX Guryp oouiero mnojoxenus (puc. 9).

Puc. 7. Ilepeceuenre mpoeUpyOIUX TEOMETPUICCKUX HUTYDP



Puc. 8. [lepeceuenue nByx Guryp oOIIETo MONTOKCHUS

B mpouecce pemeHus NPUBEIEHHBIX HIKE 3aJady  HCIOJIb30BAJIUCH  BBILIENIEPEUUCICHHBIE
anroputMbl. Ha puc. 10 mnpuBeneH npuMep pemieHus 3aJayd [0 IOCTPOSHHUIO H300paskeHHi
KOMOWHUPOBAHHOTO TeJa, COCTOSIIEr0 M3 YacTH TOpa, KOHyca M IWIMHAPA, CPE3aHHOTO (HPOHTAIBHO
OpOeLUPYIOUIeH IUIOCKOCTBIO, C  BBIPE30M, OOpa30BaHHBIM 4YacTbl0  (DPOHTAILHO-IIPOCLUPYIOLICH
LWIMHIPUYECKON OBEPXHOCTH U IJIOCKOCTSIMU YPOBHSI.
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Puc. 9. [TocTpoenue Tpex MpoeKknuii 1 akCOHOMETPHUH KOMOMHUPOBAHHOTO Teja (Topa, TPEeyroabHON
MPHU3MBI) cpeacTBaMu 3D-MonenpoBaHus U CO3/IaHUS PEATUCTUYHBIX H300pakeHUI

[Ipn B3auMHOM MepecedyeHrr ABYX MOBEPXHOCTEH MOdydaercs JIUHHS IMepecedeHus, oOuias s
00enx MOBEPXHOCTEH.

UToOBI TOCTPOUTH JMHUIO TIEPECEUCHUs] ABYX IMOBEPXHOCTEH, HEOOXOAMMO HAWTH Psa TOYEK,
NPUHAAISKAINIUX OJTHOBPEMEHHO O0EHM MOBEPXHOCTSIM, IOCJIE YEero 3T TOYKU COCIUHSIOT MEXIY co00i
COOTBETCTBYIOIINM oOpa3zoM. JInHMEH nepeceueHrss MOTyT OBITh:

1. mpocTpaHCTBEHHAsi KpuBasi — IMpPHU IEPECEYEHUU [IBYX KPHUBBIX IMOBEPXHOCTEH WIM KPUBOMH
MMOBEPXHOCTH U MHOTOTPaHHHUKA,

2. IPOCTPAHCTBEHHAs JJOMaHasl JIMHUS — [IPU IEPECEUEHUN JBYX MHOTOTPAHHUKOB.

WNHorpa nuHUS mepecedeHusl IBYX MOBEPXHOCTEH MOMKET OKa3aThCsl MIIOCKOM — MPSMOW JIMHUEH,
OKPYKHOCTBIO, DJIJIUIICOM.

O6mwmM crmocoOOM TOCTPOSHUSI JUHUU TIEPECEUCHUs] OIHOW TMOBEPXHOCTH JPYrOM SIBIISICTCS
HAXOXKJIEHUE TOYEK 3TOH JMHUU MPHU MOMOIIM HEKOTOPBIX BCIIOMOTATEIbHBIX CEKYIIMX MOBEPXHOCTEH —
nocpeaHukoB. Hanbomee yacTo B kauecTBe MOBEPXHOCTEH-MIOCPETHUKOB IPUHUMAIOT:

a) BCIIOMOTaTeNIbHBIE CEKYIIHE TIOCKOCTH,



0) BcrioMorartesbHbIE CEKYILUEe KPUBbIE TOBEPXHOCTH, HAIPUMED, CHEpBhI.

ometpus] [Texyusng]

Puc. 10. TTocTpoeHue Tpex MPOSKIHiA 1 aKCOHOMETPHH KOMOMHUPOBAHHOTO Teja (KOHYca,
UIMHIPOB) cpeacTBamu 3D-MonenupoBaHus U CO3JaHUS peaTuCTUYHBIX H300pakeHnui

B 3aBHCHMMOCTH OT 3TOro pasinyaroT: COcO0 BCIOMOTATENbHBIX CEKYILUX IJIOCKOCTEH M CIOco0
BCIIOMOTaTeNbHbIX cdep. B obmeM ciydae BcmoMorareiabHble CEKYIUE MIIOCKOCTH MOKHO MCIOJIb30BaTh U
JUIS TIOCTPOEHUS JIMHUU TEePEeceYeHUsi KpUBOM MOBEPXHOCTH C IpaHHOM. OOLMii crmoco0 He HCKIoYaeT
IPUMEHEHHUs APYroro crnoco0a, eciu 0JHa U3 MOBEPXHOCTEH NuHeivaras. B TakoMm ciydyae HaxoAaT TOYKU
nepeceyeHus NPSIMOTUHENHBIX 00pa3yIOIIMX OJTHOM MOBEPXHOCTH C APYroi MOBEPXHOCTHIO. DTO OTHOCUTCS
U K CIIy4aro IepeceyeHusi KpUBOM MOBEPXHOCTU TPaHHOM; 371€Ch posib 00pa3yloIIKUX UIPaloT pedpa rpaHHON
MIOBEPXHOCTH.

[Ipoekuuu JMHUKM TepecedyeHus TMOJAy4yaroT B Ipelenax oOmeld YacTH MpoeKuuil obeux
nosepxHocTel. [1o cTpoeHne TMHNY NepeceueHnss HAUUHAKOT ¢ HaX0KJIEHUS XapaKTEPHBIX TOYEK.

Ilocmpoenue nunuit nepeceuenus ¢ NOMOWLLIO 6CHOMO2AMENbHBLIX CEKYUUX NIOCKOCHEIl.
Crioco6oM BCHOMOTATENbHBIX CEKYIIMX IIJIOCKOCTEH MOMKHO peliaTh 0yl 3ajady Ha B3aWMHOE
nepecedeHre MoBepxHocTe. OT BbIOOpa BCIIOMOTaTENbHOM CEKylIeH IUIOCKOCTH M €€ IMOJIOKEHUS B
IIPOCTPAHCTBE 3aBUCUT PALIMOHAIBHOCTD U ITPOCTOTA PELLEHUS 3aauu.

Crioco0 BcroMoOraTeiabHBIX CEKYIIUX IIOCKOCTEH MoJpa3jeNsieTcsi Ha CrocoObl BCTIOMOTaTENIbHbBIX
NPOCLUPYIONIMX IUIOCKOCTEH M BCIOMOTaTelbHBIX IJIOCKOCTeH oOmiero monoxeHus. Crocobom
BCIIOMOTaTCJIbHBIX MPOCHUPYIOMIUX IIOCKOCTEH OPpUMCHACTCA TOrJa, KOoraa o0e MMOBEPXHOCTU MOXKHO
nepeceyb Mo MPOCTHIM JUHUAM. CHOCO0 BCIIOMOIaTENbHBIX MIOCKOCTEH OOLIEro MOJOXKEHUS HMPUMEHSIOT
OpU  TOCTPOCHUHU JIMHMUM  TEpecedeHHs] KOHUYECKUMX (MUPaMUJAIbHBIX) W IMIMHIPUYECKUX
(mpu3MaTHuecKkux) MmoBepxHocTel obmiero Buma. OcoOeHHO IenecooOpa3HO MPUMEHEHHE ITOro CIocoda,
KOT/Ia OCHOBaHUS 00EUX MOBEPXHOCTEH HAXOSATCS B OJTHON TIJIOCKOCTH.

1. Crtoco6 BcrmoMoraTeNbHBIX MPOSHUPYIOIUX IIOCKOCTEH

CylmHOCTh  MOCTPOEHUS TOYEK JIMHUM  IIEpeceYeHHs  JBYX  IOBEPXHOCTEH  crocoOoM
BCIIOMOT'aTCIIbHBIX MPOCTUPYHOIINUX MJIOCKOCTEH COCTOUT B NnepeCcecUCHUn 000ux HOBCpXHOCTGI\/'I 10 MPOCTBIM
JUI TIOCTPOEHUS JHMHHUAM — IpSMBIM WK OKpyXHocTsAM. Ha puc. 11 moBepxHocTH o U 3 mepeceyeHbl



HEKOTOpPOW BCIOMOIaTe€IbHOM IUIOCKOCTbIO . Dra BCcHoOMoOrarenbHas IUIOCKOCTh © mepecekaeT
MOBEPXHOCTH L MO JIMHUM M, a TIOBEPXHOCTH 3 - mo nuHuu n. Touka K nmepecedenus muHUA m U n ABIsSETCA
oOmell 11 00eux MOBEPXHOCTEH M, ClIeJ0BaTENbHO, NMPUHAICKUT JIUHUU UX mepecedeHus. Iloropss
TaKOW IpUEM, IIOJIYYUM PsAJl TOYEK UCKOMOM JIMHUM I1IEPECECYCHUS.

Takum o00pa3oM, ©OpHU TOCTPOCHUM JIMHUM IIEpeceueHMsl JIByX IOBEPXHOCTEH CIOCOOOM
BCIIOMOT'aTEJIbHBIX MPOEHUPYIOIIUX IIJIOCKOCTEN HCIIOIB3YIOT CAEAYIOIIMM AITOPUTM:

1. BBOAST COOTBETCTBYIOIIMH MOCPEIHUK — IUIOCKOCTH (mpoenupyromyto). Ilnockocts BbIOHparoT
TakK, YTOOBI B TIEPECEUCHUN TOTYYATNCh JIUHUH, IPOCTEHIITNE I TOCTPOCHHUS,

Puc. 11

2. CTPOSAT JIMHUU NIEPECEUEHMS] JAHHBIX TOBEPXHOCTEN MJIOCKOCTBHIO — IIOCPEIHUKOM B OTJIEIBHOCTH,
3. OmpenensoT TOYKH MepeceueHus Mexay co0oil moiydeHHbIX JuHUM. IlomydeHHble TOYKH
IIPUHAJUIEKAT UCKOMOM JIMHUU NIEPECEUEHHUS IOBEPXHOCTEM,
4. TOBTOpPUB IIOCTPOEHHUS C HECKOJbKMMHU IIOCPEIHUKAMH M, COEAMHSS IIOCIEN0BaTEIbHO
HaWJICHHBIE TOYKH, [TOJy4at0T HCKOMYIO JIMHUIO I1EpECEeYEHUs TOBEPXHOCTEN.
5. OmpenensaoT BUAMMOCTD YYaCTKOB JIMHUU IIEPECEUEHUs IOBEPXHOCTEM.

PaccMoTpuM npuMepsl TOCTPOECHUS TMHUY ITEPECEUEHUS IBYX TOBEPXHOCTEN YKa3aHHBIM CIIOCOOOM.

Yacmuwie cnyuau nepecevyeHusn NO6EPXHOCMEN 6mMOPO20 NOPAOKA. JIBe TOBEPXHOCTH BTOPOTO
nopsiika B 0oOlLIeM ciyyae INepeceKaroTcs MO NMPOCTPAHCTBEHHOM JIMHUM YETBEPTOTO MOpsAKa, KOTOPYIO
Ha3bIBAIOT OMKBaApaTHOM KpuBOW. IIpu ompeneneHHbIX YCIOBUSX 3Ta KpHUBas paclagaeTcsi Ha HECKOJBKO
AMHUK Ooslee HM3Koro mopsiaka. Ilpm 3ToM cymMMa HOpSJIKOB JIMHUH, Ha KOTOpBIE pacHaaaeTcs
anredpanyeckas KpuBasi, paBHa IMOPSJIKY caMoi KpuBOW (Ha 4 mpsiMble, HAa 2 JIMHUU BTOPOTO MOPSAKA).
HexoTtopble TMHUM, Ha KOTOpBIE PaclafaeTcsl KpUBas, MOTYT ObITh MHUMBIMU. Y CIOBHSIMU, IPU KOTOPBIX
KpHUBasi UETBEPTOT'O MOPsIJIKa pachagaeTcs Ha ABE KPUBbIE BTOPOTo MOPSAIKA, MOTYT ObITh C(POPMYITHUPOBAHBI
CIIEYIOIIMMH TEOPEMAMMU:

Teopema o nBoitHOM kacanuu. Eciin JBe MOBEPXHOCTH BTOPOrO MOPSAKAa MMEIOT KacaHHE B JBYX
TOYKaX, TO JIMHUU UX NEPECEUEHMs PacHaJaeTcs Ha JIBE KPUBBIE BTOPOTO IMOPSJIKA, MIOCKOCTH KOTOPBIX
MPOXOJAT Uuepe3 NPSIMYI0, COSAUHSIIONIYI0 TOUKH KaCaHHUs.

Ha puc. 14 chepa @ u suntudyeckuid nUaMHAp O compukacaloTcss B Toukax A U B, T.k. B 3THX
TOYKaX MOXHO IOCTPOMTH OOIIHe JUIs IBYX MOBEPXHOCTEH KacaTelnbHbIE IIOCKOCTH o U . OTpe3ok AB,
COCUHSIONMI TOYKM KacaHWs, 3aHUMaeT (QpoHTampHO-TIpoeuupyromee mnonoxenue (ABLII2). Oror
OTPE30K U TOYKH MEepPecedyeHrs OYEPKOBBIX OOpPa3yIOLIUX U ONpPENEsioT ABe (GPOHTAIbHO-IIPOSIUPYIOIIHE
IUIOCKOCTH Y M O, KaX/1asi U3 KOTOPBIX pacrojaraeTcs Ha OJHOM JMHUU TepecedeHHU .



Puc. 14 Puc. 15

Teopema I'. Monxa. Ecinum 1Be MNOBEpXHOCTHM BTOPOIrO IMOPSAKAa ONUCAHBI OKOJIO TpEeThel
MOBEPXHOCTH BTOPOTO MOPSIKA MIIM BIIUCAHBI B HEE, TO JIMHUS UX MEPECCUCHUS paciajaeTcsl Ha JBE KPUBBIC
JIMHU BTOPOTO MOPSAKA, IJIOCKOCTH KOTOPBIX MIPOXOASAT Yepe3 NPsAMYI0, COSAUHSIONIYI0 TOUKU MepeceyeHus
JUHUN KacaHUs. JTa TeopeMa SIBJIICTCS YaCTHBIM CIIy4aeM TE€OPEMBbI 2.

JluHusa nepeceueHuss KOHyca M IWUIMHApPA OyayT 3JUIMIICAaMH, (POHTAIbHBIE NMPOEKLUU KOTOPBIX
n3obpaszsrcs npssmbiMu A2B2 u C2D2 (puc. 15).
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Tema 6 BU/1bI, PASPE3bl, CEYHEHUA. AKCOHOMETPUYECKHUE ITPOEKIINN

#TeopeTnueckunPaznen

[lenenune OKpyKHOCTH Ha paBHbIE YACTH.
[TocTpoenue npaBUIbHBIX MHOTOYTOJILHUKOB.
CornpsikeHus, yKIOH U KOHYCHOCTb.

Bunapl.

OCHOBHBIE CBEJICHUS O MPOCTHIX pa3pe3ax.
Ceuenust

AxcoHoMeTpus

NoakowhE

I'eomeTpuueckue NOCTPOCHMsI HCIONB3YIOTCS IPHU BBIIOJHEHUHM M300paKEHUH Ha YepTexax.
[TocTpoenust mpu 3TOM IPOBOAATCS C NOMOIIbI KapaHAalla U MPOCTEHUIINX UYEPTEKHBIX HHCTPYMEHTOB
(IMHEWKH, LUPKYJsA, YroJbHHMKA) Ha (opMmaTre 4epTe:KHOM Oymaru, a Takke Ha SKpaHe KOMIbITepa ¢
IIOMOIIbI0 HA0Opa KOMaH/ ¢ KJIaBUATyphl U YCTPOMCTBA TUIIA «MBIILIBY.

AnroputMsl (MOPSAJ0K) T€OMETPUUECKUX MOCTPOEHUM B 00OMX CilydasX OJUHAKOBBI M BKIJIIOYAIOT
[IOCJIEI0BATENbHOCTh HEKOTOPBIX TIpaUUecKuX OIepanuil MOCTPOEHUS BCIIOMOTraTENIbHBIX 3JEMEHTOB
IPOCTHIX (PUTYP B U300paXKEHUSAX MIPEIMETOB.

K anemeHTapHBIM r€éOMETPUYECKUM IIOCTPOCHUSAM OTHOCATCS: JIEJIEHUE OTPE3KOB IPSIMOM U YIJIOB HA
paBHBIE YaCTH; JEJICHHUE OKPYKHOCTH Ha DPAaBHBIC YacTH; IOCTPOCHHME YKIOHOB M KOHYCHOCTH. YacTo
BCTPEUAIOTCS HA 4YepTeXaxX pa3jIuyHble BUIbl CONPSHKEHUH NPSIMbIX JyraMd OKPYXHOCTH M JAYT
OKpY’KHOCTEH Mex 1y co00ii, MOCTpOeHHE HUPKYJIBHBIX U JEKAJIbHBIX KPUBBIX.

1. Jle1eHue OKPY’KHOCTH HA PaBHbIE YaCTH
JleneHne OKpPYKHOCTM Ha 4YEThIpe M BOCEMb pPABHBIX 4YacTed IPOU3BOJUTCA B CIEAYIOLIEH
MOCJIeIOBATEILHOCTH (puc. 1):
1. mpoBOAAT JBE MEPIEHAUKYJSPHBIE OCU, KOTOPBIE, IEpeceKas OKPYKHOCTh B Toukax 1, 2, 3, 4,
JIEJIAT €€ Ha YETBIPE paBHBIEC YaCTH;

Puc. 1

2. IpUMEHsS U3BECTHBIN IPUEM JIEJICHMSI IIPSAMOIO yIila Ha JIB€ PABHBIE YAaCTH MIPH IIOMOIIH LIUPKYJIS
WIH YTOJIbHUKA, CTPOSIT OMCCEKTPHUCHI MPSIMBIX YIIIOB, KOTOPBIE, IEPECEKAsICh C OKPY>KHOCThIO B TOUKax 3, 6,
7,1 8 AENAT KaXAY0 YETBEPTYIO YaCTh OKPYKHOCTH ITOIIOJIaM.

Jlenenue OKpY>KHOCTH Ha TPH, IIECTb U JBEHAALATh PaBHBIX YacTEH BBIMNOJIHSIETCA B CIENyIOIIEH
MOCJIEIOBATEIBLHOCTH (puC. 2):

1. BEIOMpaeM B KauecTBE HaYaJIbHOM TOUKH 1, TOUKY IepecedeHus: 0CEBON JIMHUU C OKPYKHOCTBIO;

2. U3 TOYKM 4 mepecedyeHHs] OCEBOM JMHHM C OKPYXHOCTBIO IPOBOJUM Jyry PaauycoOM paBHBIM
pannycy OKpy>KHOCTH R 110 miepecedeHust ¢ OKpy>KHOCTBIO B TOUKax 2 u 3;

3. Touku 1, 2 ¥ 3 1€nAT OKPYKHOCTH HAa TPU PaBHBIE YaCTH;

4. n3 Toukn | mepecedeHHs] OCEBOM JIMHUHM C OKPYXHOCTHIO IMPOBOAWUM JIYTY PATUyCOM PaBHBIM
paanycy okpyxHocTu R 10 mepeceueHus ¢ OKpyKHOCTbIO B TOUKaX 5 U 6;

5. ToukH 1 - 6 IENAT OKPY’KHOCTh Ha IIECTh PABHBIX YACTEW;



Jlenenue OKpYKHOCTH Ha IIATH PABHBIX YaCTEH BBIIOJHAETCS B CIEHYIOIIEH IOCIEN0BATEIBHOCTH
(puc. 3):

1. u3 Toukn A paauycoMm, paBHBIM PaguycCy OKpPYKHOCTH R, mpoBogum Iyry, KOTopas mepeceder
OKPYKHOCTb B TOUKE B;

2. 13 TOUKH B omyckaror neprneHuKysisp Ha FOpU30HTAIBHYIO OCEBYIO JIMHHUIO;

3. U3 ocHOBaHus nepreHaukyispa — Touku C, paguycom paBHbM Cl, mpoBOJAT AYTY OKPY>KHOCTH,
KOTOpas IepecedeT TOPU30HTAIBHYIO OCEBYIO JIMHUIO B TOUKe D;

4. u3 Touku 1 paguycom paBHbIM D1, npoBoasST AYry 10 NepeceueHusi ¢ OKPYKHOCTbIO B TOUKE 2,
nyra 1-2 paBHa 1/5 1iauHBI OKPYKHOCTH;

5. Touku 3,4 u 5 HaxXOIAT, OTKJIAAbIBAs IUPKYJIEM 10 JAHHON OKPYKHOCTH XOpAbl, paBHble D1.

2. HOCTpOCHHe NMpaBUJIbHBIX MHOIOYI'OJIbLHUKOB
MHOFOYFOHBHI/IK, COCTaBJICHHBIN M3 XO0pAd, Ha3bIBACTC BIIMCAHHBIM.
Brmcannbrit MHOT'OYT'OJIbHHK, COCTaBJICHHBIA M3 xXopa O)II/IHaKOBOI\/'I JOJINHBI, SABJISICTCS IPAaBUJIbHBIM
BIIMCAHHBIM MHOT'OYT'OJIbHUKOM.

Puc. 4 Puc. 5

MHOTOYrOJbHAK, COCTABICHHBI W3 KacaTeNbHBIX K OKPYXHOCTH, HA3bIBACTCS OIMCAHHBIM.
OnucanHbli MHOTOYTOJIBHHK, CTOPOHBI KOTOPOTO B TOYKAaX KacaHUs pa3/esioT OKPYXHOCTh Ha PaBHbIE
IYTH, SIBISIFOTCS TTPaBUIILHBIM ONMMCAHHBIM MHOTOYT'OJTHbHIKOM.

Ha puc. 4 o603Ha4YeHbI: @ — CTOPOHBI MHOTOYTOJIBHUKA, R — pajuyc onucaHHONW OKOJIO HETO Kpyra, t
— paaryc BIMCAHHOTO B HETO KPYTa, 0 — YTOJI MEXIy IBYMsI COCETHUMH PaJNyCaMHy ONMCAaHHOTO Kpyra (o =
360/n, rie n — YUCIO CTOPOH MHOTOYTOJIBHUKA).

[TocTpoeHre BIMUCAHHOTO TMPABHIBHOTO MHOTOYTOJIBHUKA TPOM3BOJIUTCS COCIMHEHHEM TOYEK
JIeTICHUs] OKPY’)KHOCTH Ha PaBHBIC YaCTH, MPSIMBIMU JIMHUAMHU (puc. 1 - 5).

OnucaHHBI MPABUIBHBII MHOIOYTOJBHUK CTPOSIT C IOMOILBIO KacaTelbHbIX B TOYKE JAEJICHUS
OKpPY’KHOCTH Ha paBHbIE 4acTu (puc. 5).



3. Conps:keHHs, YKJIOH M KOHYCHOCTD

B ouepranusx TexHHYECKHX (HOPM UMEIOT MECTO IIaBHBIE EPEXOAbI OT OJHOM MPSMON MM KPUBOU
JIMHUU K APYTrod. DTH IUIaBHBIE NIEPEXOAbl HA3BIBAIOTCS CONPSKEHUSMH U BBIIOIHSAIOTCS IPEUMYLIECTBEHHO
Ha OCHOBE CBOWCTB IPSIMBIX, KACATEIbHBIX K OKPY>KHOCTSIM, UJIM KaCaIOIIMXCsl MEXy COO0M OKPYKHOCTEH.

Conpscenue 08yx NpaAMbIX JUHUI — TUIABHBIA TIEPEX0J] OAHOW JWHUU B Apyryro. OOmas Todka
IOpsIMOM JIMHUU U Ayru nepexozaa (puc. 6 — Touka A u B) Ha3bIBaeTcs TOUKON CONPSKEHUS WM TOUKOU
nepexoja.

ConpspxkeHue AByX CTOPOH M U N OCTPOI0 WM TYIOIO yIila Jyroi 3aaHHoro paguyca R BBIIOIHSAIOT
cienyromuM oopazom (puc. 6,a u 0):

1. IlapannenbHO CTOpOHaM yria Ha pacCTOSHMM, PaBHOM paauycy Iyru R, mpoBomsaT naBe
BCIIOMOTaTeNbHbIe MpsIMble JMHUU. Touka mepecedeHusi 3TUX HpsMbIX (Touka O) Oyder HEeHTpOM Iyru
pamuyca R, 1.e. LlenTpom conpsikeHus;

2. U3 nentpa O onuchIBAIOT IYyTy, INIABHO NMEPEXOJAUIYI0 B CTOPOHBI yria. Jlyry 3akaHuMBarOT B
TOUYKax conpsbkeHust A u B, KoTopble SBJISIOTCSI OCHOBAaHUSMU IEPIEHIUKYJISIPOB, OMYILEHHBIX U3 eHTpa O
Ha CTOPOHBI yIJa.

[Ipu mocTpoeHuu conpsiKEHHUs] CTOPOH MPSMOTO Yrjla LEHTP AYTU CONPSKEHUs IMPOLIE HaXOAUTH C
MOMOIIBIO IIUPKYIIS (pHC. 6,B):

1. Y3 Bepmmnbl yriia C mpoBoAT nyry paauycoMm R, paBHbIM paguycy conpsbkeHus. Ha ctoponax
yria Mojixy4aroT TOUKHU conpsbkeHust A u B;

2. V3 3TuX TOYEK KaK U3 LIEHTPOB, MPOBOAAT AyTU paainycoM R 10 B3aMMHOTrO nepeceyeHus: B TOUKe
O, sBsitoIIelcs LEHTPOM COIPSIKEHMUS,;

3. I3 nentpa O ONMCHIBAIOT AYTY CONPSIKCHMUSL.
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Puc. 6

Bunewnee conpasxcenue npamoit aunuu ¢ Oyzou. CoOIpsbKeHHE NYTH OKPY)KHOCTH pazmyca R ¢
IpPsIMOM, 3aJlaHHOM OTpe3koM AB, Iyroi paguycoM I BBINOJHSAETCA B CIEAYIOIIEW MOCIEN0BAaTEIbHOCTH
(puc. 7):

1. Haxogum neHTp conpsbkeHus - Touky Ol, Kak TOUKy nepecedeHus npsiMoil napamiensHoil AB u
OTCTOSIIIEN OT HEE HA PACCTOSHUHU T M IyTH OKPY>KHOCTH paauyca R+r, KOHIIEeHTpHUYHOH 3a1aHHOI;

Puc. 7

2. OnyckaeM nepreHauKysap u3 Touku O1 Ha npsamyro AB. OcHoBaHMe nepneHuKysipa - Touka F -



TOYKA CONPSKEHUS;

3. CoenunsieM npsAMON HEHTP OKpyxHOCTH O ¢ meHTpom compstkeHuss O1, koropas mepecekas
3aJJaHHYIO0 OKPY’KHOCTb, ONPEJIECIUT MOJI0KEHNE BTOPOM TOUKHU comnpsikeHus E.

Buympennee conpasicenue npamoii aunuu c¢ 0yzou. ConpsKeHUe NyTH OKpYKHOCTH paauyca R ¢
IOpsIMOM, 3alaHHOW OTpe3koM AB, nyroil paguycom r BBINOJHSETCS B CIEAYIOIIEH IMOCIEI0BATEIIbHOCTH
(puc. 8):

1. Haxogum neHTp conpsbkeHus - Touky Ol, kak TOUKy nepecedeHus npsMou napauiensHoil AB u
OTCTOSIIIIEH OT HEE Ha PACCTOSHUU I M JYT'M OKPY’KHOCTH paanyca R-r, KOHIEHTpUYHOM 3aJaHHOM;

2. OnyckaeM nepneHaAuKyisap u3 Touku Ol Ha npsimyro AB. OcHoBaHMe neprieHAUKYsApa - Touka D
- TOYKA CONPSIKECHUS;

3. CoenunsieM mnpsiMmoil LeHTp okpyxkHoctu O c neHtpoM compsbkeHuss Ol, xotopasi nepecekas
3aJJaHHYIO OKPYKHOCTb, OIIPEACIIUT IOJI0KEHUE BTOPOU TOUKHU conpshkeHus E.

Buewmnee conpascenue oye. llpu BHemHeM conpsbkeHuM 1HeHTppl Ol m O2 compsiraeMbIx JIyr
panuycoB R1 u R2 nexxat BHe conpsraronieit 1yru paauyca R.

Bremnee conpsikeHUe AyT BBIMOIHSAETCS B CIEAYIONIEH MocIea0oBaTeIbHOCTH (pHcC. 9):

1. Haxogum neHTp compsbkeHus, Touky O mepecedeHus Ayr OKpyKHOCTEH ¢ pammycamu R1+R u
R2+R cooTBeTCTBEHHO KOHIIEHTPUYHBIX OKPYKHOCTAM ¢ paauycamu R1 u R2;

Ri

Puc. 9

2. CoeaunsieM npsMbIMH LIeHTp comnpspbkeHuss O ¢ neHtpamu okpyxkHocter Ol m O2, koropsie
NIEPECEKASICh € 3aJaHHBIMU OKPYKHOCTSIMU OINPEACIISAIOT MTOJIOKEHUE TOUEK CONpsKeHus A u B;

3. CTposT oyry conpsiKeHusl.

Buympennee conpascenue dye. 1lpu Buyrpensem conpspkenuu neHTpbl Ol u O2 conpsraemsix Iyr
paauycoB R1 u R2 nexat BHyTpu conpsratouieit 1yru paguyca R.

BHyTpeHHee conpskeHHe AyT BHIMOIHAETCS B CeIyoLel mocinenoBareabHocTy (puc. 10):

1. Haxogum neHTp conpsbkeHus, Touky O mepecedeHus Ayr oKpykHocTed ¢ paguycamu R-R1 u R-
R2 coOTBETCTBEHHO KOHIIEHTPUYHBIX OKPYXKHOCTAM C paguycamu R1 u R2;

2. CoenunsieM NpsMbIMH LEHTp conpspbkeHuss O ¢ neHTpamu okpyxkHocted Ol m O2, koropsie
nepeceKasich ¢ 3aJaHHBIMU OKPYKHOCTSIMU OTIPEACIISAIOT MOJIOKEHHE TOUeK conpsikeHus A u B;

3. CtposT oyry conpsiKeHUs.

Cumewannoe conpaxcenue oye. llpu cmemanHom conpspkeHMH HeHTp O2 ogHON M3 conpsiraeMbIX
ZIyT JIEKUT BHYTPU conpsAraromen nyru paauyca R, a nenrp Ol npyroit conpsraeMoi Ayru BHE €e.

BHyTpenHee conpsbkeHHe AT BHINOIHAETCS B Cielyolel nocneaoBareabHocTH (puc. 11):

1. Haxonum neHTp conpsikeHust, Touky O nepecedeHus 1yr oKpykHocrer ¢ paguycamu R+R1 u R-
R2 cooTBETCTBEHHO KOHLEHTPUYHBIX OKPYKHOCTSIM ¢ paguycamu R1 u R2;

2. CoenunsieM npsaMbIMH LeHTp comnpsbkeHus O ¢ nentpamu okpyxkHoctedn Ol u O2, koropsle
NIEPECEKASICh C 3aJaHHBIMU OKPYKHOCTSIMU OIIPEAEIISAIOT MOJIOKEHNE TOUEK CoNpshkeHUs A u B;

3. CTposT COnpsi’KEHHUE.



VYKJIOH — 3TO BeIMYMHA, KOTOpasi XapaKTepU3yeT HAKJIOH OJHOW MPSMOW JIMHHUU 1O OTHOIICHHIO K
JpYroi ¥ paBHA TaHTCHCY yIiia MKy HUMU (puc. 12).

VYKII0OH MOKET OBITh BBIPa’XCH B MPOLUCHTAX HWJIM B BUAC OTHOILICHUA ABYX YUCCII.

KonycHOCTh — BenmM4YMHA, MPEACTABISAONIas cOOOW OTHOIICHHWE Pa3sHOCTU THAMETPOB OCHOBAHUHN
IPSIMOIO KPYrOBOT'O YCEUEHHOTO KOHYCa K €ro JiuHe (puc. 13,a).

KoHycHOCTB Takxe BBIpa)kaeTcsi Kak OTHOILICHHUE TMaMeTpa OCHOBAHHUS IPSMOT0 KPyroBOro KOHyca K
ero BeicoTe (puc. 13,0).
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Puc. 12 Puc. 13

KoHyCcHOCTh MOXKET BbIpakaThCsl MMPOCTOM ApOOBIO, MECATUYHOM, mpolieHTamu. [lepen pasmepHbIM
YUCJIOM, XapaKTEePU3YIOIMIUM KOHYCHOCTh, HEOOXOIMMO HAHOCHTh YCJIOBHBIM 3HAK KOHYCHOCTH, KOTOPBIH
UMEEeT BHJ pPABHOOEAPEHHOTO TPEYroJbHUKA C BEpPUIMHOW, HAMNpaBICHHOW B CTOPOHY BEPIUIMHBI
MOCTPOEHHOTO KOHYca. Ero pasmeps! onpeaenstoTces: pazMmepoM mpudTa. 3HaK KOHyca ¥ KOHYCHOCTh B BUJIC
COOTHOUIEHUS CIe1yeT HAHOCUTh HaJl OCEBOM JIMHUEN WIIM Ha MOJIKE JIMHUH-BBIHOCKH.

4. Buasl.

Brimonaenue n3obpaxeHuit nmpeaMera OOBIYHO HAYWHAKOT ¢ U3YYECHHS €ro (DOpPMBI - HApYKHOTO U
BHYTPEHHETO BUA, ouepTaHus. PopMma onpenensieTcs: IOBEPXHOCTIMH, OrPaHUYHUBAIOIIUMHU IPEIMET.

B wmammHOCTpOeHMHM Bce H300paKeHUsT HaA YEPTekKE CTPOSIT IO METOAY MPSIMOYTOJBHOTO
NapaJuIeIbHOTO MPOECIUPOBAHMS HA HECKOJIBKO B3aMMHO NEPIIEHIUKYIISAPHBIX INIOCKOCTEH.

OCHOBHBIM BUJIOM NPOELIMPOBAHUS SBISETCS METO MepBoro okTaHTa (yria). [Ipenmer pacnomnarator
MEXy HaOJIr0/1aTeNIeM U COOTBETCTBYIOIEH MIIOCKOCTHIO MPOEKLIUH.

[IpaBuna n3zo0paxenus npeameToB Ha yeprexax ycraHaBnubaeT ['OCT 2.3052008 «M306paxenus -
BUJBI, pPa3pe3bl, CEUCHHIO. 3a OCHOBHbIE IUIOCKOCTU TPOEKIMH TNPUHUMAIOT IIeCTh TpaHed KyoOa,
COBMEIIEHHBIX C MJIOCKOCTHIO YepTexka (puc. 14).
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npoexkyuu

Puc. 14
N300pakenne npeamera Ha (PPOHTAIBHON IUIOCKOCTH MPOEKIMA MPUHATO B KAa4eCTBE TJIABHOTO, a
BCE OCTaJIbHbIE PACIOararTcsl B MPOEKLUMOHHONW CBs3U ¢ HUM (puc. 15). I'maBHOe m3o00pakeHHe IOJIKHO
JaBaTh MaKCUMyM HH(popMauu o popme U pazMepax MmpeaMera.
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Puc. 15

Yucno u3o0OpakeHUN HpeaMmeTa Ha 4YepTexke JIOJDKHO ObITh MUHHMMAJIbHBIM, HO JOCTATOYHBIM JUIS
OJTHO3HAYHOTO M TOJHOIO IpEeJCTaBlIEHUs O IMpeaMeTe Mpu uYTeHHH uepTexa. IIpum sToM m300pakeHus
MO’KHO YIIPOIAaTh B COOTBETCTBUU C IIPABUIAMH.

N300paxeHnss Ha yepTeke B 3aBUCHUMOCTH OT HX COJAEp)KAHUS DPA3AEISAIOTCS HAa BUIBI, pa3pesbl,
ceueHHs. DTH U300pakeHUsI MOTYT OBITh MOJHBIMH, YACTUYHBIMH HJIM MECTHBIMH, & TaKXK€ OCHOBHBIMU U
JOTIONTHUTENbHBIMU. M300pakeHust mpeacTaBisiioT coOoi Tpaduyeckoe BbIpakeHHE (QOpPMBbI IMpeaMeTa,
BBINTOJIHEHHOE YCTAHOBJIEHHBIM CIIOCOOOM MPOEIMPOBAHUS B ONPEACICHHOM MacIuTabe.

[Ipn BBIMONTHEHUH HU300pa)KEHUI BUIMMbBIE KOHTYPHl M TPaHHU MPEIMETOB BBIMOJHSAIOT CILIOIIHOM
OCHOBHOM JMHUEH. HeBuauMble KOHTYpBI ¥ TPaHH MPEIMETOB N300paKatoTCs TOJIBKO B TEX CIydasx, KOraa
3TO HEOOXOIUMO JJIsl TIOSACHEHUS N300pakeHUs WIN JJIl OTPaHUYCHHS YUclia HEOOXOAUMBIX N300paMeHH.
HeBuaumele KOHTYpBI U TPaHU BBIITOJIHAIOTCS] TOHKOM IITPUXOBOMW JIMHUEH.

OcHoBHbIE BUJBI — Ha3BaHHUsS M pacrnojoxkeHue. Bun mpenmera (Bua) - OpTOroHaidbHasi MPOEKIUS
oOpaleHHOM K HaOJIoaTeNo BUAMMOM 4YacTH MOBEPXHOCTH MpEAMETa, PacIlOIOKEHHOTO MEXIY HUM U
IIJIOCKOCTBIO ITPOEKIUH.

Bunel noapasnenstoTcs Ha OCHOBHBIE, JONOJIHUTENbHBIE M MECTHblE. KaxkIplii BHA HMMEET CBOE
Ha3BaHME B 3aBUCHMOCTH OT HampaBlieHUs npoeurpoBaHus. OCHOBHBIMHM HA3bIBAIOTCS BUbI, OJyYEHHBIE
IpOELMPOBAHUEM ITPEeIMETa Ha IECTh OCHOBHBIX IIOCKOCTEH mpoekiuii (puc. 15).

VY cTaHOBIIEHBI CIEAYIONINE Ha3BaHUS BUJIOB,- TIOJIY4aeMbIX HA OCHOBHBIX IIOCKOCTSX MPOEKLUH (CM.
puc. 15): 1 - Bun criepenu (TIaBHBIN BU), 2 - BUJ CBEPXY, 3 - BUJ ClIeBa, 4 - BUJ CIIpaBa, 5 - BUJ CHU3Y, 6 -



BH/JI C3a]IU.

HasBanus BUIOB Ha 4epTekax He HaHOCAT. Ha depreske Bce BUABI pacloaraloT B MPOCKIIMOHHOM
CBSI3W IO OTHOLICHWIO K TJIaBHOMY. Ecim kakoii-mi0o BUA pacroiioXeH BHE MPOEKIMOHHOW CBSA3H C
IJIABHBIM M300pa)K€HHEM, YKa3blBalOT CTPEJIKOM HampaBieHUE MPOEHUpPOBaHUs, 0003HAYAIOT MPONHUCHOM
OyKBOi1 pycckoro angaBura, a HaJ BUJOM HAHOCST HAAMHUCH TUIIA - «A» (puc. 16).
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Puc. 16

Pasmepsl cTpenku, yKa3bIBAIOWICH HaNpaBiICHUE MPOCHUPOBAHMS, JOJDKHBI COOTBETCTBOBATH
NpUBEICHHBIM Ha puc. 17.

Pasmep mpudra nmponucHOi OYKBBI y CTPENKH JOJDKEH OBITH OOJibllie HAa OJWH — JBa pa3Mepa
mpudra pasmepHbix ymcen. [logbop mponucHBIX OYKB PYCCKOTO ajdaBHTa JODKEH MPOU3BOIUTHCS B
anaBuTHOM mOpsAaKe. KpoMe ri1aBHBIX BUIOB /ISl M300paKeHUs TPEIMETOB MPUMEHSIOT JTOTIOJIHUTEIbHBIE
BU/IbI, MECTHBIC BU/IbI, BRBIHOCHBIC SJIEMEHTHI.

Puc. 17

JIoTOTHUTEBHBIN BUJ] — IPUMEHSIOT, €CITM KaKas-Tu00 4acTh MpeaMeTa He MOXET OBITh MOKa3aHa
HU Ha OJIHOM W3 OCHOBHBIX BHJIOB 0e3 nckakeHus: popmbl U pazmepoB (puc. 18), momydaercs Ha TIOCKOCTH
HE MapaJIETbHOW OCHOBHBIM TUIOCKOCTAM MPOEKIHM. JIOMOTHUTENbHBIA BU TAKXKE OTMEYAIOT CTPEIIKON U
HAJNUCHI0. J[OMOMHUTENBHBIN BUJ IOMYCKAETCA MOBOPAYMBaTh, HO C COXPAHEHHUEM IOJIOKEHUS MPUHSITOrO
JUTSL JAHHOTO M300payKEHUS U CTaBUTh 3HAK «ITOBOPOTa» - puc. 18,B. Pa3mep 3Haka «amoBOpoTa» mpuBEACH Ha
puc. 18,0.

Ecim  pomonHWTENBHBIA BHA  PACIONOXKEH B TMPOEKIIMOHHOW CBSI3U € COOTBETCTBYIOIIUM
nU300paxxeHneM, To OH He 0b6o3Havaetcs (puc. 19).



Puc. 18

5. OcHOBHbIE CBe/IeHUS 0 IPOCTBIX pa3pe3ax

Pa3pe3 mpenmera (pa3pe3) — OpTOroHallbHas MPOEKIUS MpeIMeTa, MBICIEHHO pPacCEYeHHOTO
IUTOCKOCTBIO HMJIM YaCTUYHO OJHOW, WM HECKOJBKHUMH TUIOCKOCTSIMH IS BBISBICHUS €r0 HEBHJIMMBIX
noBepxHocTed. Ha n3o0paskeHun paspesa MOKa3bIBAIOT TO, YTO IMOJY4aeTCs B CEKYIIeH IIOCKOCTH U YTO
pacrioioxxeHo 3a Hed (puc. 22). [lomyckaercs u300pakaTh HE BCE, YTO PACIOJIOKEHO 3a CEKyIIeH
IJIOCKOCTBIO, €CITU 3TO HEe TpeOyeTcst sl MIOHUMAaHUSI KOHCTPYKIUH MPEAMETa.

[Tonoxxenue cexyiiel MIOCKOCTH YKa3bIBAIOT HA YEpTEXKE JUHUEH ceueHus. (s nuHUM cedeHus
JOJKHA TPUMEHSTHCS pa3oMKHyTas JuHHUS. HayanbHbII M KOHEYHBIH IITPUXU HE JIOJDKHBI MEpeceKarhb
KOHTYp u3o0paxenus. [Ipu cioxxHOM pazpe3e MTPUXU MPOBOASIT U Y MECT IMEPECCUYCHHS IUIOCKOCTEH.
Ctpenku, yka3bplBaloOIlMe HAMpaBICHHE B3TJSAA, CTABIT HA PACCTOSIHMM 2-3 MM OT KOHIA IITpUXa, a
MIPOTHMCHBIE OYKBBI pYCCKOT0 ajaBUTa HAHOCAT C BHEIIHEW CTOPOHBI OT W300pakeHus npenmera (puc. 20).

Pa3pe3 nomxeH ObITh OTMEUEH HAIMUCKIO MO TUITY «A-A» (puc. 20).

Puc. 20
B cnydae, xorma mo OAHOW JMHHHM CEYCHHS HW300pakarOT JBa paspe3a IMPOTHBOIOJIOKHOTO
HaTpaBIIEHUS B3TJIsI/1a, CTPENIKH, TOKA3bIBAIOIIME HAMPABIICHHE B3TJIsA1a, HAHOCSIT Ha OJHOM uHUM (puc. 21).



Puc. 21

Ilonoxenue ceKyIueﬁ IIJIOCKOCTH HE OTMEYAIOT, €CJIM CEKYyIas IJIOCKOCTh COBIAAACT C IJIOCKOCTBIO
CHUMMCTPHH IIPEAMETA B IICJIOM, H COOTBCTCTBYIOIIINC I/1306pa)K€HI/ISI PacIioJIOKCHEBI B HpOCKL{HOHHOﬁ CBA3H.

B 3aBHCHMMOCTH OT IOJIOKEHUS CEKYLIEH IIJIOCKOCTH IO OTHOILUEHWI0 TOPU30HTAIbHOM IUIOCKOCTH
IIPOEKIAN Pa3pe3sl Pa3ACIAIOT Ha!

TOPU30HTANIBHBIE — CEKYIas MJIOCKOCTh MapajulelbHa TOPU30HTAIBHOM MIIOCKOCTH MPOEKUui (puc.
23);

BEPTUKAJIbHBIE — CEKyIlas IUIOCKOCTh IMEPIEHAUKYISIpHA TOPU3OHTAIBHON INIOCKOCTH IPOCKIUN
(pa3pe3 A-A u b-b, puc. 23);

BeprtukanbHble pa3pe3bl Ha3bIBalOT (ppoHTaNbHEIMU (pa3pe3 A-A, puc. 23), eciiu cekyuias MI0CKOCTb
napajuiesbHa (PPOHTATBHON MIOCKOCTH MpOoeKuuid, u npodunsHeiMu (pa3pe3 b-b, puc. 23), ecnu cekymas
IUIOCKOCTh MapaJuieabHa NPOQUIbHON IIOCKOCTH MPOEKLUH.



Puc. 23

Pa3p631)1 Ha3bIBAIOTCA MPOAOJBbHBIMH, €CJIM CCKYIIUC IIJIOCKOCTU HAIpPAaBJICHBI BAOJb AJTHWHBI HIIN
BBICOTHI IIPCIAMECTA (pI/IC 24) " MOHNCPEYHbBIMU, €CJIN CCKYHIUC INJIOCKOCTHU HAIIPABJICHBI NMEPICHAUKYIISIPHO

JUTMHE WA BBICOTE MpeaMeta (puc. 25).
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Puc. 24

CoenuHenne Buza ¢ paspe3oM. [Ipu mpononpHOM paspe3e BOOAL OCH  AETANEH, HUMEILIUX
HWIMHIpUYECKYI0 (opMy (CIUIOIIHBIE BaJslbl, OCH, OOITHI, BUHTHI U T.II.), @ TaKXKe TOHKHX CTEHOK M pedep
KECTKOCTH Ha pa3pe3e UX U300pakaroT He3allTPUXOBaHHBIMU (pHc. 25,a 1 0).

Ecny coenuHAIOT NOJOBHHY BUAA U IOJOBHHY pa3pe3a, KaXAbIH M3 KOTOPBIX — CUMMETpUYHAs
durypa, To pa3aensroneil JMHUENH CIIYKUT OCh CAMMETPUU: BEPTUKAJIbHASA OCb CHMMETPHH; TOPU30HTAJIbHAS
ocb cuMMmeTpuu. 1Ipu aToM paspessl pacniosnaratroT crpaBa OT BEPTUKAIbHON U BHU3 OT TOPU30HTAIBHOM ocu
CUMMETPUHU.

a) 0)
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JlomyckaeTcsi COeIMHATh YacTh BUJA M 4YacTh COOTBETCTBYIOIIETO pa3pe3a (puc. 26), pasaenss ux
BOJIHUCTOW JMHUEH. EciaM COeQuHSIOT IOJIOBMHY BHAA U IIOJIOBHHY pa3pe3a, KaKIbId M3 KOTOPBIX —
cumMmeTpuyHas ¢urypa, TO pas3lIeisionlel JUHUEH CIYyXKUT ochb cuMMeTpuu. I[lpu 3>TOM pa3pessl
pacrnoJiararoT cupaBa OT BEpTUKaJIbHOW U BHUA3 OT TOPU30HTAIIBHOM OCH CUMMETPHUH.

JlommyckaeTcsi Ha OIHOM M300pa)KeHUH BBHITIOMHSATH MO MOJIOBUHE Pa3HbIX pa3pe3oB. Tak, Hampumep,
Ha puc. 27 COBMEIIECHBI MOJOBHUHA CIIOKHOTO CTYIEHYaTOro paspe3a A-A W MOJOBHMHA MPOCTOTO paspesa b-
b. O6a pa3pe3a — cuMMeTpHUYHEIE.

CoxpaHeHHbIE€ BHJIbI JOJKHBI ObITh aCCOLIMATUBHO CBA3aHbI C MOJEIBIO IPEeaMETa, U U3MEHEHUE B
MO/IEJIN BbI3bIBATh COOTBETCTBYIOLME U3MEHEHUSI CEYEHUI BO BCEX COXPAHEHHBIX BUJIAX.

'i_”l, . " A-A

Puc. 26

6. Ceuenus
Ceuenne — n3o0paxkeHne (pUTYpHI, TOTYJIAFOMIEIHCS TIPU MBICICHHOM PAaCcCeUeHUH TpeaMeTa OJIHOU
WM HECKOJBKUMH IUIOCKOCTSIMH. Ha cedeHnu mokas3bIBalOT TOJIBKO TO, UTO MOJIYYaeTCs HEMOCPEICTBEHHO B
cekyien miaockoctu (puc. 28,a). B HE0OXOAUMBIX Cilydasx JOMYCKaeTCsl B KaueCTBE CEKyIed MPUMEHSThH
WIMHAPHYECKYIO TIOBEPXHOCTh, Pa3BEPTHIBAEMYIO B INIOCKOCTH (prc.28,0). B 0603HaueHnn ceueHus CTaBsar
3HAK «Pa3BEPTKN», pa3Mepbl KOTOPOIo MPUBEIEHbI Ha puc. 17.
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BeiHeceHHoe ceyveHue

Puc. 28

B o0uiem ciydae mosioskeHue CeKyIei IOCKOCTH M HAMMKUCh HaJl CEYCHUEM Ha YepTekKe YKa3bIBAIOT
TaK ke, KaK U JJIig pa3pe3oB (puc. 29,a u 0).
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Puc. 29 Puc. 30

Ecnu cexymias IJIOCKOCTh TNPOXOAUT YE€pe3 OCh MOBEPXHOCTU BpAIICHUS, OTpPaHUYUBAIOLICH
OTBEPCTUE WJIM YIIIyOJICHHE, TO KOHTYP OTBEPCTHS WM YIIyOJEHUS B CEYEHUH IMOKA3bIBAIOT TOJHOCTHIO
(comoctaBbTe ceuenne A-A u b-b Ha puc. 29 u 30).

I'OCT 2.306-68 ycranaBiauBaeT rpapuyeckiue 0003HAUEHHUs MAaTEpUAJIOB B pa3pe3ax U CEUEHUsX, a
TaKXe MpaBUJIa HAHECEHUS UX Ha YepTeKax.

Jns mpumaHus dYepTexy OoNbIIed HariasgHOCTH Ha (Qurypy paspe3a WM CEYCHHs HAHOCST
mtpuxoBky. ILTpuxoBka mgaeT mpelacTaBlieHHME O Marepuaie, M3 KOTOPOro H3rOTOBJIEHA JeTalb.
I'padmaeckne 0003HAYCHUST HEKOTOPHIX MAaTEPHUAIOB, MPUMEHSIEMBIX B MAITMHOCTPOCHUH, TPHUBEICHBI Ha

puc. 31.
1 2 3 4

1- MeTannbl ¥ TBEpAbIE CIUIABHI; 2 — HEMETAITUYECKIE MaTepPHAallbl, B T.4. BOJIOKHUCTHIE,
MOHOJIUTHBIE ¥ IUTUTHBIC MAaTePUAIIBI; 3 — KepaMHUKa U CHITMKATHBIC MaTePUATBI TS KIIAJKU; 4 — CTEKIIO H
JpyTHe CBETOMPO3pPAUHbIe MATEPUATIBL; 5- KUIAKOCTH.

Puc. 31

[IITpuxoBKa BBINOJIHAETCA B BHJE NApAJUICNbHBIX JIMHUW, MPOBOAUMBIX IMOJ yriaoM 45° K JUHUHN
KOHTYpa u3o0pakeHus (puc. 32,a) wiu K ero ocu (puc. 32,0) WK K TUHUSAM paMKH YepTexa.

a)
e

Puc. 32

Ecnu mMHAM MTPUXOBKU COBMAIAIOT TI0 HANIPABJICHUIO C JIMHUSIMHA KOHTYPA MK OCEBBIMH JIMHUSMH,
TO BMECTO yriia 45° nomyckaeTcs mpoBOIUTh TUHUK 1o yriaoM 30° mwium 60° (puc. 33,a u 6).
JIMHUM WITPUXOBKHU JOJDKHBI HAHOCHTHCS ¢ HAKJIOHOM BIICBO HJIM BIIPAaBO, HO, KaK MPaBUIIO, B OAHY



CTOPOHY Ha BCEX pa3pe3ax U CEUYEHHUSIX, OTHOCALIMXCA K OJHOM M TOW K€ JeTald. PaccrosiHue Mexnay
napajulebHBIMU JTUHUSMH IITPUXOBKU (4acTOTa) JODKHO OBITH OJMHAKOBBIM JUJISl BCEX BBIMOJHSAEMBIX B
OJIHOM H TOM K€ MaciuTade cedeHuil. B 3aBUCMMOCTH OT TIIOMIAI IITPUXOBKH OHO JOJKHO OBITH OT 1 10 11
MM.

NN NN

45°

60°

Puc. 33 Puc. 34

JUiss CMEXHBIX CeYeHMi JByX Jeranell cieayeT OpaTb BCTPEUHYIO IUTPUXOBKY (MEHsSETCS
HaIpaBJIEHUE HITPUXOBKH) — OJJTHOTO BJIEBO, JIPYroro — BOPaBo (pHUC. 34), UM U3MEHSTh PACCTOSIHUE MEXKITY
JUHUSMU IITPUXOBKH.

7. AKCOHOMeTpHYeCKHe IPOeKIUH.

Onupasch Ha TEOPETUUECKUE UCCIEA0BAaHUS U IPAKTUYECKYIO MPOBEPKY JUJIS MTOJIYYE€HUS HarjsAHbIX
uzoopaxenuit 'OCT 2.317-69 cucrema ECKJl pekoMeHayeT K MPaKTHUECKOMY MPUMEHEHUIO MATh BUIOB
AKCOHOMETPHHM: JIBa BUJA MPSAMOYTOJIbHBIX MPOEKIUI (M30METpUs U AUMETPHS) U TPU BHUJA KOCOYTOJBHBIX
npoeKuii (GpoHTaIbHbIE H30METPUS U JUMETPUS U TOPU3OHTAIbHAS U30METPHUS).

[IpssmoyronbHast uzometpus. [Ipu npsimoyrosnbHo# n3oMeTpun Ko3(h(PUIIMEHTH UCKAKEHUH 110 0CsIM,
Y/ u Z/ paBubl: k = m = n. I3 ocHoBHOW ¢opmynsl caenyer: 3k2 =3m2 =3n2 =2 wm k =m =n =

2/3 =0,82. I'ne k — koapdutimenTt nckaxkeHus mo ocu X/, m — o ocu Y/; n — 1o ocu Z/.

VYTIasl MeX1y OCSIMHU OJMHAKOBBI M paBHBl @ = 120°. IX MOXXHO MOCTpPOUTH 0€3 TpaHCIOPTUpPA U3
cooTHoteHus (puc. 35,0): tg30 =0.572

a) 0)

Puc. 35

Ha puc. 4.1 nokazaHa akCOHOMETpHUYECKas CUCTEMa KOOPAMHAT M €€ IMOCTPOCHUE C MOMOIIbIO
BCIIOMOTaTeJIbHON OKPY>KHOCTH.

Tak xak JpoOHBIE BEIMYMHBI TIOKa3aTelied WCKAKEHWH BBI3BIBAIOT HEOOXOJMMOCTH B
JIOTIOJIHUTEIbHBIX BBIYMCICHUSX TIPU MOCTPOEHWU AKCOHOMETPUHU, TO Ha TMPAKTHKE TOJIb3YIOTCS
MOKa3aTelisIMU MCKa)KEHUH, NMPUBEACHHbBIMU K enuHune, T.e. K = m = n =I. Ilpu 3troM noctpoeHHas
AKCOHOMETpPHS OKa3biBaeTcs yBennueHHoH B 1 : 0,82 : 1,22 pasza. DTo He BBI3BIBAET HUKAKUX OCJIOKHEHHM



T.K. Bceryia umeercs paeHctBo X/ = X, Y/ =Y, Z/ =Z.

OKpYy>KHOCTH, PACMOJOKEHHBbIE B IUIOCKOCTSIX YPOBHS MPOCHHUPYIOTCS Ha aKCOHOMETPHUYECKYIO
IUIOCKOCTh B BUJIE OJJMHAKOBBIX AJUIMIICOB, OOJIBIINE OCH KOTOPBIX PACIIOIOKEHBI: Y 3JuInIca 1 — moJ yriom
900 x ocu y; y amurca 2 - moxa yriiom 900 k ocu z; y amumurica 3 — o yriioM 900 k ocu X (puc. 36).

Pazmepsl ocell mpu MCHOIB30BAaHUU KOX(PPUIMEHTOB HCKakeHHs mo ocsM X', Y', u Z', paBHOM
eANHHUIIEC:

ooubmras och A'B'=1,22 d,

manas oce C'D'=0,71 d,

rae d — nuaMeTp nu300pakaeMoi OKPYKHOCTH.

Tak, Hanpumep, B akcoHomMeTpuyeckoi miockoctd X'OY' depe3 HeHTp JuIdInca MpoBOIAT MPSIMbIE
JMHUM NapajliesibHo ocsaM X' U Y', paBHbIE JUaMeTpy oKpykHOCTH (psimble 1'2' u 3'4"). B utore nonyvaercs
BOCEMb TOYEK, [10 KOTOPBIM U CTPOSIT MPOEKIIUIO JUIHIICA.

Puc. 36

[TpsimoyronbHass nuMerpus. llpu mocTpoeHHMM NPSMOYTOJIBHON AUMETPUU MPHHATO CIEAYIOLIEe
COOTHOIIEHUE MEX/TY TTOKa3aTeNIIMH UCKaxXeHui 1o ocsam: K =2m = n.
N3 ocnoBHO# Gopmyinsl nomyyaem: K2 + 4 K2 +K2 =2 wnn

9/4 K2 = 2. Orcioma K =n = V9= 0,94; m = 0,47
B pe3ynbprare BEIYMCIEHHUN YrOa ¢1= 97°10/ ,

a yron %2=131025.

[TpunsATH crneaytomue npuBeaeHHble kKodpduuuents: K=n=1, m=0,5.

Ha puc. 37 noka3aHo MoJI0’)K€HHUE aKCOHOMETPUYECKUX. YTON MexIy ocsiMu X U Y Oyzaer paBeH
131025', a mexnay ocamu X u Z - 97010". [lo OTHOIIEHNIO K TOPU3OHTAIBHONW JIMHUMA OChb X HallpaBJIeHA
noxt yroiom 7010, a och Y - 41025'.

Bo u3bexxaHue MCHOIb30BaHUS TPAHCIOPTUPA YIJIBI MEXAY, ocsiMU X, Y, Z U TOPU30OHTAIbHOU
BCIIOMOTATENIbHON JTMHUEH TOCTPOCHBI U3 cooTHomeHui: tg 7010'= % u tg 41025 = 7% (puc. 38).

N3 ocHOBHOW (OpMyNBI NPSMOYTOJbHOW AKCOHOMETPHUYECKOW MPOEKIMH MOXKHO OINpPEAEIUTh
K02 PHUITUEHTHI HCKAKEHUS:

k2+m2+n2=2

otkyna k=n=0,94; m=0,47. B npaktuke (cm. [OCT 2.317-69) ko3 punineHTs MpUHUMAIOT PaBHBIMA
k=n=1um=0,5.



1’ 41°25

Puc. 37 Puc. 38

OKpy’KHOCTH, pacCHOJIOXKEHHBbIE B IUIOCKOCTSX YPOBHS NPOELMPYIOTCS HAa AKCOHOMETPHYECKYIO
IUIOCKOCTh B BHJIE JIIMIICOB, OOJIbIIAs OCh KOTOPBIX pacnosiokeHsl moa yrioMm 900 K cOOTBETCTBYIOLIMM
ocsim (puc. 39).

VY npsIMOYroibHON JUMETPUUYECKON MPOEKLUU KOAPPUIMEHThl UCKAXKEHUS MO ocsiM X U Z paBHBI
MeX1y coOOH, a 1o ocu Y — B JIBa pa3a MEHbIIIE.

B sToM ciydae yribl Mexay akcoHoMmerpuueckumu ocsimu Oynyt: X'O'Y' = Y'O'Z' = 131°25', a
X'0'Z' =97°10'". I1o oTHOIIEHHIO K TOPU3OHTAJILHOM JIMHUU OCh X' HampasiieHa nox yriaom 7°10', a ocp Y' —
noa yriaom 41°25'.

PaBHBIE OKpPYKHOCTH, JIeXKalle B KOOPAWHATHBIX IUIOCKOCTSIX WJIHM TapauIeIbHBIX IIOCKOCTSX,
OyIyT MpPOEIUpPOBATHCS B OJUHAKOBBIC JIUIUMCH aisi muiockocte X/O/Y/ m Y/O /Z /, T.X. TIIOCKOCTH
OKPYKHOCTEH OJIMHAKOBO HAKJIIOHEHBI K IJIOCKOCTH aKCOHOMETPHUYECKUX TPOCKITHIA.

[Ipu BBHIMOTHEHUN aKCOHOMETPHUH OKPYXHOCTH 0€3 ncKakeHus (Kod(hPUIMeHT ucKakeHus paBeH 1)
6osnbmast och autuncoB 1,2 u 3 paBuHa 1,06 d a manas ock smuturica pasaa 0,95d u smurncos 2 u 3 — 0,35 d.

Bonee HarmsgHO ATH MOCTPOSHHS MOXHO BBHIMONHHUTH B TPaHAX Ky0a, BMHCAB B HUX OKPYKHOCTH
(puc. 40). Axconomerpuueckue ocu X’,Y’ u Z’ coBiaiaoT ¢ HarnpaBieHHeM pedep kyda. OueBUAHO, TpaHu
Ky0a (KBaJpaThl CO CTOPOHAMU, PABHBIMU JTUAMETPY OKPYNKHOCTH) MU300pazsiTcs poMOaMH, OKPY>KHOCTH —
smmncamu.  LleHTpsl kBaapaToB (OKPY>KHOCTEH) B M30METPHUU SIBIISIIOTCS IIEHTPAMH POMOOB (IJUIUTICOB).
JlnameTpel  OKpPY)KHOCTEW, TMapajuleNbHbIE KOOPIWHATHBIM OCSM, H300pakaloTcs CONMPSHKEHHBIMU
JIaMeTpamMu 3JUIICcoB. Kaxaplii 13 HUX paBeH CTOPOHE KBajpara.

OcH 2JUIUIICOB COBMAJAIOT C AUAroHaIssMH poMOoB. bonbinas och Aiiurica paBHa W MapaiieiabHa
TMaMEeTPy OKPYXHOCTH, KOTOPBII MMapajuIeieH TUIOCKOCTH aKCOHOMETPUIECKHX MPOSKIINH.



/lpsiMoyzo/bHasa uzoMempus TpsiMoyzo/bHas dumempus
Z'y

AB-donbwas oce 31/unca
(0-manas oce 34/unca

Puc. 40

[Ipu ucmonb30BaHUM NPUBEACHHBIX KOA(M(GHUIMEHTOB HMCKAKEHHUS OOJBIINE OCH 3JUIMIICOB  OyayT
paBubl 1,06d, a mampie — 0,35d mnsa miockocrerr X'O'Y' u Y'O'Z' u 0,95d mns mmockoctn X'O'Z' (d —
JTUaMeTp U300pakaeMoi OKPY>KHOCTH).

ComnpsiKeHHBIC THAMETPhl OKPY)KHOCTH, NApaJUICIIbHbIE  KOOPAWHATHBIM OCSIM, IPOCIIUPYIOTCS B
OTPE3KH, MapajiesbHbIe 3TUM ocsiM, pasmepamu d u 0,5d. [Tpoeknuu JTUIICOB CTPOSIT MO BOCEMU TOYKAM
WM JTIOOBIM APYTUM CIIOCOOOM.

Ilocmpoenue axconomempuu MmH020y20n1bHUKA. MHOTOYrOJIbHHUK, NPHUHAUICKALIMN IUIOCKOCTH
npoeKIuid, Hanpumep, [11, n3o0pakaeTcs B akCOHOMETPHUH B BUI€ MHOTOYTOJIHUKA.

Iloctpoenne MHoroyronbHuka (Ha puc. 41 - NATUYTOJBHUK) B aKCOHOMETPHUHM CBOJUTCA K
MOCTPOEHHUIO BCEX €0 BEPIIUH 10 KOOPAUHATAM.

ITpoBo M Ha 3alaHHON MPOEKIUH MATHYroJabHUKa 13 Touku O1 (Touka O1 BbIOMpaeTcs U3 yciaoBUs
y00cTBa MOCTpoeHUs1) KoopAauHaTHble ocu X1 n Y1.

Ha cBo6oaHOM MoJie uepTexa mpoBOJIsAT akcoHoMeTpudeckre ocu X U Y nox yriom 120° (puc. 35).

Ha oproronanbHOM uepTeke ONpeneNstoT KOOpAWHAThl BEPUIMH MSATHUYTOJbHUKA, HANPUMEDP, JUIS
toukd E — XE, YE u ZE = 0, s Touku D — XD, YD u ZD = 0 u HaHOCHM HX Ha aKCOHOMETPUYECKOE

n300paxKeHue, COeUHSIEM MOYYEHHbIE TOUKU. DTO U OyJeT akCOHOMETpUYEeCcKask MPOEKIIHUs NATUYTOJIbHUKA
ABCDE.
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Ilocmpoenue axconomempuu npusmol. IlocTpoeHHE HM30METPUYECKON TNPOEKLUUU IPU3MBI
BBITIOJIHAEM B CIICAYIONIEH MOCIEA0BATEILHOCTH: MPOBOIUM Mpsimbie X, Y, Z, KOTOpbIEe MPUHUMAEM 32 OCH
HaTypaibHO# cuctembl koopauHat. Touky O (O1, O2) npuHHMaeM 3a Havaiao KOOpPAMWHAT. 3aTeM NMPOBOAUM
akcoHomerpuueckue ocu X', Y', Z'. Ha oproroHanbHOM uepTexe npusMbel (puc. 42,a) uzMepseMm
HaTypalbHbIC KOOPAMHATHI BEPIIMH OCHOBaHMS pu3Mbl (Touku A, B, C, D).
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Ha geprexe s npuMepa moka3zaHo OInpeiesieHne KOOpaAuHaTHBIX oTpe3koB st Touku D (XD, YD,
ZD). Boicota nipu3Mmsl onpenensercs pazmepom H. Ctpoum akconomeTpuueckue npoekuuu Touek A', B, C',
D' (puc. 42,6). IlonyuyeHHble TOUKH COEAMHSIEM OTpe3KaMu NpsAMbIX JuHUil. B Toukax A', B', C', D' crpoum
OTpPE3KH, MapajuielibHble OocM Z' M Ha HUX OTKiIaabiBaeM BbicOTy mnpu3mbl H. CoenuHuB mNOydeHHBIE
OTPE3KH, [10JIy4aeM BEPXHEE OCHOBAHHUE MPU3MBI.

Ilocmpoenue akconomempuu rxomnyca. IlpoBogum axcoHomerpuueckue ocu X', Y', Z' mon yriom
120° (m3omeTpuyeckas npoekuus). Touka O' — Ha4yaIo KOOPAMWHAT U LEHTP OCHOBaHUA KoHyca (puc. 43). Ha
OpPTOTrOHAJILHOM YEPTEKE KOHYyCa HAaHOCHUM KOOpAMHATHblE ocu X, Y, Z W Hadajlo KOOpAMHAT (LEHTP
ocHOBaHus KoHyca). Ha ocu Z' otkitagsiBaem Beicoty HS.
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OcHoBaHME KOHYCa B aKCOHOMETPUH H300paxaercs uuncoM. Yepes Touky O' mpoBOIUM OOJIBIIYIO
ocb AB, mepneHANKYISpHO HaIpaBleHHI0O ocu Z', U oTKiaabiBaeM BeianunHy AB=1.22d. Manyio och
CTPOUM TMEePHEHAUKYISIpHO Oonbioi ocu U oHa paBHa CD=0.71d. Ilo ocam X' u Y' oTKIaabIBaeM IuaMeTp
ocHoBaHus konyca (d). [TomyueHHbIe BOcEMb TOYEK COEIMHSEM IMOCIEI0BaTeNIbHO MO Jekany. OcHoBaHUE
MOYKHO TIOCTPOUTH M MO OONBIIONW M MaJIOi ocsM B BHJIE OBana. M3 BepmnHbl S' MPOBOANM KacaTelbHbIE K
amnuncy. [lonyuennas ¢urypa u 6yJeT akCOHOMETPUYECKOM MPOEKINel KoHyca.

Ilocmpoenue akconomempuu yununopa. Ha opToroHaibHOM 4epTeke HAHOCUM KOOPAWHATHBIE OCH
X, Y, Z wu nHavyamo koopauHaT O — wLeHTp OcCHOBaHUS IwiuHApa (puc. 44). 3ateM NpPOBOIUM
akcoHoMmerpuueckue ocu X', Y', Z' mox yriiom 120° n Hawano koopauHat O' — HEHTP OCHOBAHMSL.

OKpy’KHOCTH OCHOBAaHHMs INPOECLUPYIOTCS B BUIE 3JuUMICOB (cM. Bbime). Ha ocu Z' oTknanbiBaeM
BbicoTy H', a B Touke O' CTpouM 3JUTUIICHT OCHOBaHU 1o quameTpy d ¢ oTBepcTreM 1o auametpy dl.

Ilocmpoenue axconomempuu yununopa. Ha OpTOroHaJIbHOM KOMIUIEKCHOM YEpPTEXE HAHOCUM
KoopauHaTtHble ocu X, Y, Z u Hauyano koopauHaT O — LIEHTp OCHOBaHHUA IMHApa (puc. 45). 3arem



IpOBOAMM akcoHoMeTpuueckue ocu X', Y', Z' mox yriaoMm 120° u Hauano koopauHat O' — IEHTP OCHOBaHMUS.

OKpy>KHOCTH OCHOBAaHHUS MPOCLUPYIOTCS B BUIE DJUIMIICOB (CM. BBIIIE MPOEKIUU OKPYKHOCTH). Ha

ocu Z' otknaasiBaeM BeicoTy H', a B Touke O' cTpoMM 3IUIMIICHI OCHOBAHMIA 110 1uaMeTpy d ¢ OTBepCcTHEM 10
nuametpy d1 u d2.
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Puc. 45

Ilocmpoenue axconomempuueckux npoexkuyuii O0emaseii. AKCOHOMETPUUECKUNH 4YepTeX JeTallu
BBITIOJIHSETCS 0 €e KOMIUIEKCHOMY uepTexxy. Bce meranu, uMmeromiye mycToTbl HEOOXOIMMO BBINOJIHATD C
BbIpE3aMU ISl BBISIBJICHUSI BHYTPEHHEro cojepkanud. Ilepen mocTpoeHneM akKCOHOMETPUHM HEOO0XOIUMO

BbIOpaTh BHJI AKCOHOMETPUM U pallMOHAJIBHOE pACIOJIOKEHHE JeTald OTHOCUTEIbHO HaIpaBIeHUs
IIPOCLIMPOBAHMSL.

[IpsmoyronbpHas [OuUMeTpUss — TPUMEHSIOT JUid  JeTaled  (U3Aenuil) NpU3MaTHYeCKOW U

NUpaMUJIAIbHON (QOopM, a TakKe A JAeTanei, y KOTOPBIX JUIMHA M IIMPHHA HE3HAUYUTEIbHO OTJINYAIOTCS
Ipyr oT apyra. Kak v Hmpu BBIIIOJHEHUU M30METPUYECKON MPOEKLMUH, JETAb MBICIEHHO PAacuiICHSIOT Ha

npocTeiiie reoMerpuueckue Gurypsl (3aemeHTsl). [IpuMep BBINMONIHEHMS TaHHOTO BUJA aKCOHOMETPUH
IIPUBEJZIEH Ha puc. 46.
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Pa3pezbl B aKCOHOMECTPHUHU. Pa3pe351 B aKCOHOMETPHUHU BBITIOJIHAIOT CCKYIIUMU IIJIOCKOCTAMHU, KOTOPEBIC
JOJDKHBI COBIIaJaTh ¢ KOOPAWMHATHBIMU OCAMU UJIU OBITE UM napajajiCJIbHbBIMU.
Pa3pe3LI B aKCOHOMCTpHUU MOT'YT HC COBIIAAAaTh C pa3pe3aMu B IPAMOYT'OJIbHBIX HPOCKIUAX. Pe6pa

KCCTKOCTH, CITUIBI MAXOBHUKOB U MIKWBOB U APYTHUEC TOHKOCTCHHBIC JCTAJIM B AKCOHOMCTPUHU IITPUXYIOTCA HA
paspesax.



Tema 7 CO3JJAHUE YEPTEXKEN BUJIOB, PA3PE3OB, CEUEHUI U
AKCOHOMETPHUYECKHUX IMPOEKINI U3 3D-MOJIEJIN B AutoCAD

#TeopetnueckunPaznen

1. ITocTtpoeHue n1ByMepHBIX npoexuuii ¢ 3D-moaeneii B AutoCAD

PaccMoTpum Te (DyHKIIMU 1O CO3IaHUIO YEPTEXKEH MO MOJEsIM, KOTopble MosBmiInch B AutoCAD
HayuHas ¢ Bepcuu 2015 (puc.1).

Pucynok 1
Komanna ba3oBelil BUI 103BOJIAET MOJYYUTh NMPOeKUUU Kak ¢ monenu AutoCAD, Tak u ¢ Monenu
Autodesk Inventor (puc.2). Eciu B tekymiem ¢aiine DWG HeT TpexmepHOil Mojaenu, To OyAeT IOCTYITHO
IIOCTPOCHHE MPOCKIMH TOJIBKO U3 Inventor.

fas T T T Atodesk AutoCAD 2015 Mogent
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Pucynok 2

st Toro, yToOBI CO37aTh MPOEKIIUU C MOJAEIH:

1. OtkpbiBaeM (aiii ¢ TpexMepHOU MoAenbio. BaxkHo! mpoekiuu co3aaroTcst B TOM ke ¢aiiie, rae u
MOJIENb.

3amyckaem komanay bazossiii (BUABA3 unu VIEWBASE). [Ipu 3amycke koMaHIpI 13 KOMaHIHON
CTPOKH HYXKHO BbIOpaTh omiuto [IpocTpancTBo Moaenu aist coznanus mo mojenu AutoCAD (puc.3).

® npoctpancteo Mogean
Baiin

Pucynok 3

Ecnu B MOMEHT 3ammycka KOMaH/1bl Mbl HAXOAUMCS B IPOCTPaHCTBE Mojienu, TO MporpaMmma 3arnpocuT
UM JIMCTa, Ha KOTOpOM OynyT pa3MmerneHsl npoekuuu (puc.4). Eciu HaXoauThCs B IPOCTPAHCTBE JIUCTA, TO
BBIOHpAThH JIUCT HE HYKHO.
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Pucynok 4

2. BeibepuTte Hy)XHbIE TPEXMEPHBIE MOJEIH, TUO0 MOXKHO BBHIOpaATh ONIMI0 Best Monens. D10 HYKHO

JUISL TOTO, YTOOBI B CITy4ae COOPHON MOJENH BbI MOTJIM ITOCTPOHUTH YEPTEXKHU KaK OTACIBHBIX JeTallel, TaK 1
cOOpOUHBIN YePTEXK, IPH ITOM BCE YEPTEIKH, KaK M cama MOJIeNb OyAyT HaX0auThcs B oqHuM (aitne DWG.

3. YkaxuTte 1oJioxeHue 6a3o0Boro

yr- 2

.

Pucynok 5

4. I[J'IH CO3HaBaCMOﬁ IMPOCKI MU Ha JICHTC WX B KOHTCKCTHOM MCHIO JOCTYIIHBI OIIIUH:

Macmitab — BO3MOXKHOCTh U3MEHHUTh MACIITa0

CKpBITBIC JTMHUU — HACTPOWKA OTOOPaKEHUS CKPBITHIX JINHUH

Bunumocts p€bep — HacTpoilika OTOOpaXkeHHsI KacaTelnbHBIX pedep, pe3nd, pebep mepecedeHws,
rpanui] cruda (puc.6).
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Pucynok 6

5. Ilocne Toro, kak OCHOBHOM (0a30BBbIif) BU OYAET CO3/1aH, MOXKHO MEPETACKUBAsl MBILIKY MOJTYyYUTh
U TIPOEKIIOHHBIE BU/IBI, B TOM YHCIIE H30METpUIEeCKuil BUT (puc.7).

- L]

Pucynok 7

[To-ymonm4aHuio, Bce CBOMCTBA MPOEKIIMOHHBIX BUIOB OepyTcsi ¢ 6a30BOT0, HO UX MOXHO U3MEHUTh
100 ¢ MOMOIIBIO «PYUYEK», MOSIBISIFOIIMXCS MPU BHIOOPE COOTBETCTBYIOIIETO BUAA, HAPUMEDP, U3MEHUTH
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Macmtad 1u0o depe3 KOHTEKCTHOE MEHIO (pHc.8).
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Pucynok 8
Eciu tpebOyercs co3aaTh MPOCSKIIMOHHBIN BHJI YK€ MTOCIIE TOTO, KaK 3aBEPIICHO TOCTPOSHHE 0a30BOTO
BUJIa, TO MOXHO Bocoib30BaThest Komannoi [poexnmonnsiit (BUAITPOEKL] unn  VEIWPROJ) (puc.9).
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Pucynox 9

3amycTuTe KOMaHy U BBIOEPHUTE YK€ CO3/IaHHBIM BHUJI HA YEPTEXKE, CUCTEMA MPEAJIONKHUT MOCTPOUTD
MPOEKIIMOHHBIN BUJI, TOJIOKEHHE U HaMpaBlIeHUE BH/Ia HY)KHO 33/1aTh TiepeMelnieHreM Mblu (puc.10).

Pucynok 10
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Tema 8§ BUJIbI COEJJMHEHWSI TETAJIENA U ITIPABUJIA X U30BPAXKEHUS HA
YEPTEXAX

#TeopetnueckunPaznen

Pe3b00BbIC COCTUHEHUSI.
OCHOBHBIE THIIBI PE3B0
N3o0pakeHune pe3pObl HAa YepTeKax
Pe3b0oBble n3nenus

[TastHBIE COeTMHEHUS

Kiteensle coennHenus

I e

1. Pe3b00BBI€C COCIMHEHMUS.

Pe3pba oOpasyercs mpu BUHTOBOM IIE€PEMEIIEHUN HEKOTOPOM IUIOCKOM (UIyphl, 3aJaroleil Tak
Ha3bIBa€MBbIN IPOGIIIH Pe3b0BI, PACIIONOKEHHON B OAHOH MIIOCKOCTH C OCHIO MTOBEPXHOCTH BpaleHHUs (OChIO
pe3bOBbI).

[Tono6HO TOMyY, Kak IpU BUHTOBOM JIBUJKEHUU OTpE3Ka MPSMOM MOJy4yaeTcs BUHTOBAs IIOBEPXHOCTh
(puc. 8.1), MOXHO MOJIyYUTb BHHTOBOE TEJO, €CJIM 3aCTaBUTh KaKyr-IHOO IMIIOCKyro (urypy (kBaapart,
TPEYroJbHUK, TPAINEIHIO) JABUTaThCs 10 MOBEPXHOCTH IMIMHIPA MM KOHYCA TakK, YTOOBI BEPIIMHBI ATOH
(Gurypsl nepemMenaiuch 0 BUHTOBBIM JIMHUAM, a IJIOCKOCTh caMOi (pUryphl, MOCTOSTHHO MPOXOUiIa yepes
OCh IWIMHApA WM KoHyca. OOpa3yercss BUHTOBOM BBICTYI, OrPAaHHYCHHBI BUHTOBOW W IMJIMHAPHYECKON
noBepxHocTsAMHU. IlocTpoeHne npoekunii Takoro BUHTOBOI'O BBICTYIIAa CBOJIUTCS K IOCTPOCHHMIO CTOJIBKUX
BUHTOBBIX JINHUH, CKOJIKO BEPIINH Y BRIOPaHHOW (DUTYPHI.

Puc. 1

Pe3pObl B MaMIMHOCTPOCHHWM TONYYHJIM IIHUPOKOE pacrpocTpanenue. Vcmonb3yroTcs st
M3TOTOBJICHHSI PE3bOOBBIX KPETIEKHBIX U3ENUN B COSIMHEHHIX TPYO, B CUJIOBBIX Mepeavyax u Jp.

[To ¢opme MOBEPXHOCTH pPA3NUYAOT MHUIMHIPUYECKYI0O M KOHHYECKYI0 pe3bObl. KoHmueckyro
MPUMEHSIOT JUIsl TNIOTHBIX COeIMHEHUN TpyO, MpoOOK U Tp.

I'OCT 11708 — 82 ycraHaBIMBaeT OCHOBHBIC MTOHSATHS U TEPMUHOJIOTHIO B 00JIaCTH Pe3b0.

BunrtoBas nuHusa — TUHUS, 00pa3oBaHHAs Ha OOKOBOIW MOBEPXHOCTH MPSIMOTO KPYrOBOTO IWJIMHIPA
WIA TIPSIMOTO KPYTOBOTO KOHYCa TOYKOM, MEpeMelIaonieiicss Tak, YTO OTHOIICHWE MEXIY €€ OCEBBIM
nepeMeleHHEeM U COOTBETCTBYIOIIMM YIJIOBBIM IIEpeMEIIEeHHEM OCTOSHHO.

Butok pe3pObl — 4acTh pe3bObl, 00pa3oBaHHAs IPU OJTHOM MOBOPOTE Mpodiis BOKPYT ocu. [Ipu 3Tom
BCE TOYKH MPOM3BOJIICTO MPOQWIS MEePEeMENIaloTCsl MapauleIbHO OCH Ha OJIHY W Ty JK€ BEIHYHHY,
HA3bIBAEMYIO X0JIOM pe3b0sI (puc. 1)

Pe3nba, oOpazoBaHHass ABMKEHUEM OJHOTO TPOMUIISA, HA3BIBACTCS OJHO3aXOHOM, 0Opa3oBaHHas
JBUKEHHEM HECKOJIBKUX OJMHAKOBBIX MPOQHIEH — MHOT03aX0THOM.

[lar pe3pObI — paccCTOSTHUE MEXAY COCEAHHMH OJHOMMEHHBIMH OOKOBBIMH CTOPOHAMH TPOQUIIS B
HANPaBIICHUU, MAPAJIEIPHOM OCH DPE3bOBl. Y OJHO3aXOJHOM pe3bObl XOoJ paBeH mary (puc. 2,a), y
MHOT03aX0THOM X0/ paBEH IIary, yMHOKEHHOMY Ha 4uciIo X00B (puc. 8.2,0).

IIpaBast pe3p0a — eciiu 0ch pPe3bObl PACTIONIOKUTh BEPTHKAIBHO MEpe]] HaOI01aTeNIeM, TO BUIUMbIE
BUTKH TIOJTHUMAIOTCS CJIeBa Hamparo (puc. 2,a)



JleBas pe3p0ba — eclii OCh PaCHONIOKUTh BEPTUKAIBHO TEpel HaOto1aTeieM, TO HEBHIUMbIE BUTKH
MOJHUMAIOTCS CIIpaBa HajieBo (puc. 2,0).

Tak kKak B MPOMBIIUICHHOCTH IMPHMEHSETCS NPEHMYIIECTBEHHO TpaBas pe3bda, TO Ha uepTexe
OTOBAapUBAIOT JIEBYIO, J00aBisis K oOo3HaueHumio pe3bObl LH cormacmo I'OCT 8724 — 81 “Pesnba
METpUYECKasl, IUaMETpPbl U 1Iaru’ .

OcHOBHBIE 2JIEMEHTHI U TApaMETPhI pe3bOBI.

Ocb pe3b0Bl - 0Ch, OTHOCUTENIFHO KOTOPOH 00pa3oBaHa BUHTOBAsS TIOBEPXHOCTh PE3bObI (COBMAIACT C
OCBIO IIIJIMHAPA I KOHYCA).

[Tpoduns pe3pObl — npoduiIb BHICTYIIa M KaHABKH PE3bObI B IIOCKOCTH OCEBOTO CEUCHHS PE3hOBI
(puc. 3).
llpogusb HapyxHoU pe3wbOsi llpoguse BHympeHHeu pe3wbOsl

BepwuHa Ookobasi cmopoHa bnaduHa

OokobBas cmopoHa | BepwuHa
0Cb pe3bOsl 0Cb pe3boisl

bokoBasi cTopoHa pe3pObl — 4YacTh BHUHTOBOW IOBEPXHOCTH pPe3bObI, PACIONIOKEHHOW MEXIy
BEPIIMHOMN U BIIAQJAMHON pe3b0bl U UMEIOIAsl B MJIOCKOCTH OCEBOTO CEUEHUS MPSMOIMHEUHBIA TPOPUITH.

Bepmmna pe3pObl — 4YacTh BUHTOBOM IOBEPXHOCTHU PE3bObI, COENMHAIONIAS CMEKHbIE OOKOBBIE
CTOPOHBI Pe3bOBI MO JHY €€ KaHABKH.

KanaBka pe3b0bl — IPOCTPaHCTBO, 3aKIIOYEHHOE MEK/Y BBICTYIIaMHU PE3bOBbI.

VYron npoduinst pe3bObl — yrom MexXIy CMEXKHBIMH OOKOBBIMM CTOpPOHaMHU MNpoumiis pe3pObl B
IUIOCKOCTH OCEBOTO CEUEHUS.

Hapyxuplii auamerp mwinHApudeckoil pe3sobl (D, d) — amamerp BooOpakaeMoro mnpsMoro
KpYroBOT'O LMJIMH/IPA, OMMCAHHOT'O BOKPYT BEPIINH HAPYKHOM WIIM BIIAJWH BHYTPEHHEN Pe3bObl:

D — HapyxHbIil TuameTp BHYTpeHHEH pe3pObl (raiikn); d — HapyXHBIH JuaMeTp HapyKHOI pe3bObl
(6onra) — puc. 4
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Buytpennuii nuamerp pe3p6sl (D1, d1) — nuamerp BooOpaykaeMoro mpsiMoro KpyroBoro LUJIUHIPA,
BIIMCAHHOTO BO BIAJMHBl HAPYXHOW WM BEpPUIMHBl BHYTPEHHEW NMIUHApPUYECKoW pe3pObl: DI —
BHYTPEHHUH nuamerp raiiku, d1 — BHyTpeHHui 1uamerp Oonra.

Cpenuuii muamerp HUIMHApPUYECKON pe3bObl (D2, d2) — mmamerp BooOpa)kaeMoro, COOCHOTO C
pe3p00i TPSMOTo KPYroBOTO IIMJIMHAPA, Kaxaas oOpasyromias KOTOPOTO MepecekaeT Nmpoduib pe3nObl
TakuM oOOpa3oM, YTO €€ OTpPEe3KH, MOJyYyeHHbIe MpPU IEPECEUCHUU C KaHABKOW, paBHBI TOJOBHHE
HOMUHAJIBHOTO I11ara pe3bOsbl.

HomunaneHplii nuameTp pe3pObl — AMAaMETp, YCIOBHO XapaKTepU3YIOIIUH pa3smep pe3pObl U
UCTIONIB3YETCS MPH €€ 0003HAYCHUH.
VcxonHblil TpPEeyroibHUK pe3bObl — TPEYrodbHHUK, BEPIIMHBI KOTOPOTO OOpa3yloTCs TOYKAMH

nepecedeH sl MPOI0JKEHHBIX OOKOBBIX CTOPOH OCHOBHOTO MPOQMIIS PE3bObIL.

Bricora ipoduiis pe3sosl (h3, H4) —paccrosiaue Mex 1y BEpIIHHON U BIIAAWHON PEe3bObI B TUIOCKOCTH
OCEBOT'0 CEUEHHUS B HAIMIPABIICHUH, TIEPIICHANKYIIPHOM OCH PE3HOBI.

Pabouast BeicoTa mpoduis pe3ndOsr (H1) — namHa mpoeKuu ydacTka B3aWMHOTO TEPEKPBITHS
npodumei, conparaeMbIx Hapy>KHOW U BHYTpeHHEH pe3b0 Ha MepIEeHANKYISP K OCH PE3bOBbI.

JlnHa pe3nObl — JUIMHA y4acTKa JeTal, Ha KOTOPOM oOpa3oBaHa pe3b0a, BKIOYas cOer pe3nObl u
dacky (puc. 5).

Coer pe3b0BI - y4acTOK B 30HE Mepexo/ia pe3bObl K IIaIKOM YaCcTH JETaId, Ha KOTOPOU pe3rba uMeeT
HETNOJHBINA TPODUITH.
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2. OcHOBHBIE THIIBI Pe3b0



Pe3pObl 1O Ha3HAUEHHWIO [ENATCS Ha KpelekHble (MeTpUYecKHue, IIOWMOBBIE), KpPETekKHO-
YIJIOTHUTENIbHBIE (TpyOHBIE, KOHMYECKHE), XOJOBbIE (TpameueuaaabHble, YHIOpHBIE, HPSIMOYIOJbHbIC,
KpYIJIbIE), CIEUAIIBHBIE U JIP.

KpenexHble pe3bObl CilyKaT sl MMOJyYEHHUs] pa3beMHbIX COeqUHEHuH netaneil. OHU MMEIOT, Kak
IPaBUJIO, TPEYTOJIbHBIN POIIIH, OAHO3aX0AHbIE C HEOOIBIINUM YITIOM O bEMa BUHTOBOW JIMHUH.

Xol0BbIE PE3bObl YACTO BBHINOJHAIOT MHOrozaxoAHbiMM. OHM ciaykaT i NpeoOpazoBaHMs
BpalllaTeIbHOIO ABM)KEHHUS B IIOCTYIATENIBHOE.

CranmapraMu OpeAyCMOTPEHO OOJIbIIOE KOJMYECTBO pe3bd C pa3jauuHbIMU IapaMeTpaMHu.
PaccMoTpuM HEKOTOpBIE U3 HUX.

Mertpuueckas pe3rda. Cormacao 'OCT 8724 — 81 merpuueckas pe3nda s nuametrpoB oT 1 1o 600
MM JIEJINTCS Ha JIBA TUIA: C KPYIHBIM IIaroM (Ui 1uaMeTpoB oT 1 10 68 MM) U ¢ MEJIKUM IIaroM (i Bcex
JTNaMETPOB).

Pe3pba ¢ KpymHBIM [IaroM MpUMEHSETCS B COSIMHEHHSIX, MTOJIBEPraloIIuXCcs yIapHbIM Harpy3KaM, c
MEJIKUM LIaroM — B COEAMHEHMSX JeTaneidl ¢ TOHKUMHU CTEHKaMU M JUIsl IMOJIy4eHHs TepMETHYHOro
COETUHEHMUSI.

Bo BHOBB co3/1aBaeMbIX MalllMHaX IPUMEHSIOTCS TOJIbKO METPUYECKHUE PE3bOBI.

VY MeTpuyeckor pe3bObl TPEyrodbHBIN MPO(GHIL ¢ YIIIOM MEXIy OOKOBBIMH CTOpOHaMH, paBeH 60°.
BepiuHbl TpeyroabHUKOB cpe3aHbl MO OpsAMoi tuHuM. Popma BnaauH Npopuils HEe perilaMeHTHpOBaHa U
MOYKET BBINOJIHATHCS KaK MIOCKOH, Tak U 3aKpyTJeHHOH (puc. 6,a).

Puc. 6

HioiimoBast pezpba (OCT HKTII 1260). Oto pe3pba mpsMOYroibHOro mpoduis ¢ YriioM Ipu
BepunHe 55° (puc. 6,0). HomuHanbHbIl nuamerp oOo3HauaeTrcs B ioiMax (HapyKHBIM JuaMeTp Ha
CTEpIKHE).

Tpybonas umnuaapudeckas pespba (I'OCT 6357 — 81) mpeacraBnser co0oil MOWMOBYIO pe3bly C
MEJIKUM IIIaroM W 3aKpyTJIEHHBIMU BrHajuHamu. Hapesator Ha TpyOax a0 6". TpyOsl cBeImIe 6" COSTUHSIOT
cBapkoii. [Ipo¢uib pe3sObl puBeieH Ha puc. 6,B).

Pe3pba kpyrnas ayis caHUTApHO-TEXHUYECKOW apMmaTyphl (pHc. 6,I) — NPUMEHSIOT JJIsl BEHTHIIEH,
CMECHUTEIIeH, TyaJeTHbIX M BOJOMPOBOAHBIX KpaHOB. [Ipoduib u ocHOBHBIE pa3mepsl ycTaHoBieHbl ['OCT
13536-84E.

Metpuueckas konudeckas pe3pdba (I'OCT 25229 — 82, TOCT 9150 — 81) ¢ konycHocThio 1:16



NPUMEHSIETCS JUII KOHUYECKHX PEe3bOOBBIX COCNMHEHUH, a TaKKEe B COCAMHECHUSX HAPYKHOU pe3bObl ¢
BHYTPCHHEH ITUIHMHAPUYICCKON Pe3b00ii.

TpaneneunansHas pe3pba (puc. 6,1) — B mpoduie paBHOOOYHas Tpamemnwsi ¢ yriiom 30° mMexmay
6okoBeiMu cTopoHamu (I'OCT 9484 — 81). [lpumensercs nis mepeaadyd OCEBBIX YCHUJIUN W JBUKEHUS B
XOJIOBBIX BUHTAX.

VYnopnas pe3sba (I'OCT 10177 — 82). Ilpoduns pe3pObl — HepaBHOOOYHAsI Tpareuusi C yrioM
paboueit croponbl 3° u Hepaboueir - 30° (puc. 6,e). OOGnamaeT BBICOKOW MPOYHOCTHIO W BBICOKHM
koddumeHToM mnose3Horo aerctBus (xmm). IlpuMensercs B rpy30BbIX BHHTaxX JUIs mepeaayd OoJIbIINX
ycuiui (B TOMKparax, peccax u jap.).

[IpsimoyronpHas U KBagpaTHas pe3bObl He cTtaHgapTu3npoBaHbl. Mmeror Boicokuit KIT/[ n mosTtomy
NPUMEHSIOTCS B CHJIOBBIX Iepepadax. MIMEIoT HeIOCTaTKHW MO CPAaBHEHUIO C TpareueuaaIbHON pe3bOoi:
UMEIOT MEHBIIYIO0 MPOYHOCTh, TPYIHO YCTPAHUTh OCEBOE OMEHUE B COSAMHEHHU «OOJT - Taiikay, TpyIaHee
U3rOTOBUTH (puUc. 6,X).

TpyOnas konmdeckas pe3nda (TOCT 6211-81) cooTBeTCTBYET 3aKpyrieHHOMY MpoduiI0 TpyOHOH
LWIMHPUYECKOH pe3bOsbl ¢ yriaoM 55°.

Konnyeckue pe3pObl NPUMEHSIOT B TPYOHBIX COEIMHEHUSX HJS TONYyYEHUS TEePMETHYHOCTH.
KonycHOCTh IOBEpXHOCTEH, Ha KOTOPBIX U3rOTOBIIAETCS pe3bOa, 00bIYHO 1:16.

3. M300paxkenue pe3bObl HA YepTeEXKAX

[TocTpoenne TouHOro M300pakeHUsI BUTKOB Pe3bObl TpeOyeT Ooubloil 3aTpaTel BpeMeHu. [loaTtomy
Ha yepTexkax pe3b0y nzodpaxaror yciaoHo (I'OCT 2.311 —68), onuHakoBO 17151 BCEX THUIIOB pe3b0:

- Ha CTEpHE — CIUIOIIHBIMU OCHOBHBIMHU JIMHMSIMM II0 HapyXHOMY AHaMeTpy pe3bonl (d) u
CIUIOIIHBIMU TOHKHMMHU JIMHUSIMH 110 BHYTpeHHeMy auamerpy (d1) Ha BCro 1yiMHY pe3bObl, BKIItOYas ¢acky

(puc. 7).

a)

Puc.7

Ha BUJAX, IMOJYYCHHBIX MPOCHUPOBAHHEM Ha IUIOCKOCTb, MEPINCHAUKYIAPHYIO OCH CTCPXKHA, IIO
BHYTPEHHEMY JMAMETPY Pe3bObI MPOBOIAT AYry CIUIONIHONW TOHKOW JHHHEW, paBHYIO 3/4 OKpYXKHOCTH, U
Pa30MKHYTYIO B JIFOOOM MecTe.

- B OTBepCTHH (B pa3pe3e) — CIUIOUTHBIMUA OCHOBHBIMU JIMHUSMU TI0 BHYTPEHHEMY TUAMETPY PE3bOBI
Y CIUIONTHBIMU TOHKUMU JIMHUSIMU — TI0 HAPY>KHOMY THaMeTpy (puc. 8).

2277,

Puc. 8
dacku Ha CTepKHE M B OTBEPCTUSAX C pe3b0OH, HE MMEIOUIMX CIEHUATIBHOTO KOHCTPYKTUBHOIO
HA3HAYCHMSI, B MPOCKIIMH HA TUIOCKOCTb, MEPIICHIUKYIIIPHYIO OCH CTEPIKHSI HJTH OTBEPCTHS, HE N300pakaroT.



HeBupumyio pe3pOy u300pakaloT MITPUXOBBIMH JIMHUSMHU OJHOM TOJIIMHBI MO HApPYKHOMY H
BHYTpPEHHEMY IHaMeTpy (puc. 9).

Puc. 9 Puc. 10

JlvHWFO TpaHUIBI Pe3b0BI HA CTEPIKHE U OTBEPCTUHU MPOBOJIAT B KOHIIE TTOTHOTO IPOGUIIS pe3bObl, 10
Hayvaja cOera, OCHOBHOH JIMHUEH, KOTOPYIO MTPOBOSAT JI0 JIMHUU HAPY>KHOTO AuaMeTpa pe3bOs! (puc. 10) miu
HITPUXOBOM JINHUEH, €CITU pe3b0a n300pakeHa Kak HeBuauMas (puc. 9).

HITpuxoBKY Ha pa3pe3ax M CEYCHHSIX MPOBOJAT A0 JIMHUU HAPY>KHOTO TUaMeTpa Ha CTEPXKHIX U JI0
JIMHUY BHYTPEHHETO AuaMeTpa B oTBepcTuu (puc. 11).

A

Puc.11

Pa3mep ayinHbI pe3b0bl Ha CTEpKHE U B OTBEPCTUH MOKa3bIBatoT 0e3 cOera (puc. 12).

Puc. 12

COer pe3bObl M300paXkat0T TOHKOW JIMHUEH, MpoBoAuMOM npumepHo nox yriaoM 30° Kk ocu pe3bObl.
Ha npousBoacTBeHHBIX depTexkax cOer mokaspiBaloT peako. Ha yueOHBIX uepTexax cOer mokasblBaTh He
HaJI0.

Henopes pe3n0bl, BBINMOIHEHHBIH 10 yIIopa, 1300paxaroT, Kak MoKa3aHo Ha puc. 13.



Puc.13
Ha deprekax, Mo KOTOpPBIM pe3b0y HE BBIMOJIHSIIOT, KOHEI TJIYXOTO pPe3b0OBOTO OTBEPCTHS
M300pakaroT 1o puc. 14.

Pe3n0y ¢ HEecTaHIAPTHEIM MPOQHIIEM MOKA3BIBAIOT OJHUM U3 CIIOCOO0B, M300pKEHHBIX HA puC. 15,
CO BCeMHU HEOOXOIMMBIMH pa3MepaMH.

Peasba dbyx3axodwan nebas %

o
L = |

Peasda mpexzaxadran

Puc.15

O0o3Hauenne pe3bObl. YCIOBHOE M300pa)keHUE pPe3bObl JOKHO OBITh JOMOJHEHO YCIOBHBIM
obo3HauenneMm pe3bObl. Kaknmas cranmapTHas pe3b0a HMEET CBO€ YCIOBHOE o0Oo3HaueHue. B
yCIOBHOE 0003HAUYEHUE BXOJAT pa3IMyHbIe JaHHbIE:

1. YcrnoBHoe OykBeHHoe oOo3HaueHue Tumna pe3bObl (M — merpuueckas, MK — merpuueckas
KoHuueckasi, G —TpyOHas wwIMHApUYecKas, Tr — TpameuewpanbHas, S — ymopHas, R — TpyOHas
KOHUYEcCKast),

2. HapyxHblil AuaMeTp pe3bObl MM YCIOBHBIA TUaMETp Mpoxoja Juis TPYOHOH HMIMHAPUYECKOH,
TpyOHON KOHUYECKON U KOHUYECKON AFOHMOBOH pe3n0.

3. Iar pe3bObl (He yKa3bIBaeTCsl KPYMHBIN 1Iar 0JHO03aX0HOM METPHUECKON pe3bObl, a TaKXkKe IIaru
TPYOHOU MIMHIPUUECKOHN, TPYOHOM KOHUYECKONW U KOHMYECKOH JI0iIMOBOIN),

4. Xon pe3b0bl (JU1st MHOT03aXOIHBIX pe3b0),

5. YcnoBHbI cuMBOJI J1eBOH pe3rObl — LH (mipaBas pe3pba He 0603Ha"aeTcs),

6. [Tone nomycka st pe3bd METPUUECKOM, TpanenenjalbHON, YIOPHOH U KPYTJION, a TakKe Kiacc
TOYHOCTH Ul TPYOHOH HMJIMHAPUYECKOH pe3bObl. B yd4eOHBIX yepTekax NMpH HW3YUYeHUHM UYEpUYCHHS TOJIe
JIOITyCKa HE YKa3bIBAeTCs.

7. Hopmbl ctanapTa st pe3b0 JI0WMOBOM, TIOWMOBOM KOHUYECKON M YITOPHOM YCHIICHHOU PE3bOHI.

MeTtpuueckyio pe3b0y BBINOJIHSAIOT C KPYNHBIM IIaroM (€IMHCTBEHHBIM IS JaHHOTO IHaMeTpa



pe3b0bl) U MEJIKUMH IIaraMu, KOTOPBIX JUIsl JAHHOTO AMaMeTpa Heckosbko. Hampumep, mist pe3sost d = 16
KpYIHBIA mar Bcerga paBeH 2,0 MM, a Menkuii MoxkeT Owbith paBeH 0,5; 0,75; 1,0; 1,5 mm. Ilostomy B
0003HAYCHUH METPUIECKOH pe3bObl KPYIMHBIH IIar HE YKa3bIBAaeTCsl, @ MEJIKHUH IIar yKa3bIBalOT 005A3aTEIBHO.
Juametp u mar meTpudeckoit pe3rosl ycranaBiuaeT ' OCT 8724 — 81.

B o603HaueHnAx pe3pObl BCEra YKa3bIBalOT HAPYKHBIA 1uameTp pe3pObl. Ero MOKHO HAHOCHTH 1O
m000My BapUaHTy Ha puc. 16 u 17, rae 3HakoM * oTMEUeHBI MeCTa HaHECEHUS 0003HAYCHUI.

>k
) *! f- ;;27/:7 IR s % |
>k I - - 5
ey ya \ /,,7 >
Nk
Puc.
16
*
>k
] | A 1
EF IEF IER
>3
Puc. 17

4. Pe3n00BbI€ HU3a€IUSA

K pe3p00BbIM H3AETUIM OTHOCSTCS OONTHI, MIMUIBKU, TalKW, BUHTHI, GUTUHTH. OHU HCTIONB3YIOTCS
JUISE  Pa3beMHOTO COCIUHCHHS JeTalled MW Ha3bIBAIOTCS eIIe KPEMeKHBIMU W3AeIusMUA. Bce oHH
CTaHIapTU3UPOBAHBI.

Texnuueckue mpebdoeanus x xpenexubiM aetansMm uzioxkeHsl B 'OCT 1759.0 —87. Cranmmapt
yCTaHaBIMBaeT TpeOOBaHUS K MEXaHUYECKUM CBOWCTBAM KpEMEXKHBIX JAeTaneil, BUABI U YCIOBHBIC
0003HaYCHHSI IOKPBITUH JIJIST HUX, MAPKUPOBKY, YIIAKOBKY M3JCIINN U UX YCIOBHBIC 0003HAYCHHUS.

MexaHuueckre CBOMCTBa OONTOB, MIMHUIEK, BUHTOB U3 YIIEPOAMCTHIX CTajeil COTrNIaCHO CTaHIapTy,
xapakrepusytot 11 kimaccamu npouynoctu: 3,6; 4,6; 4,8; 5,6; 5,8; 6,6; 6,8; 8,8; 9,8; 10,9; 12,9.

JIst raek yCcTaHOBJIEHBI CIEAYIONIIME Kiacchl pouHocTu: 4, 5, 6, 8, 9, 10, 12.

KpenexHble aerany BBITYyCKAIOTCS rpyooit TouHoctu (xmacc C), HopmanbHON (kimacc b) u
MOBBIIIEHHOH (K1acc A), 6€3 TOKPBITHS WU C IIOKPBITHEM.

I'OCT 16093 — 81 ycTaHOBJIEHBI CIEAYIONIUE OIS JOMYCKa:

a) 11 pe3bObI Ha ctepxkHe — 4h, 6h, 64, 6e, 8h, 8q.

b) nns pe3pOb1 B otBepcTun — 4HSH, 4H6H, 6H, 6G, 7H, 7G (¢ yBennyeHueM HOMEpa TOJIs TOMyCKa
3a30p YBEITUUUBAIOTCS).

Bbonmer. bont mpencrasisier co0Oi HMIMHAPUYECKUN CTEP)KEHb C IIECTUTPAHHOM TOJIOBKOW Ha
OJIHOM KOHIIE€ U BUHTOBOHM pe3b00il Ha npyroM. OHM HCIOJIB3YIOTCS JJII COCIMHEHUS JeTajeil He O4YeHb
00JIBIION TOJIIMHBI M TPU HEOOXOIUMOCTH YacTOi cOOPKHU U Pa3OOpKH.
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bontel ¢ mecturpannoit ronoBkoit ('OCT 7798 —70) U3roTOBISAIOT MOBBIIIEHHON, HOPMaJIbHOW U
rpy0oii TouHocTH (KiaccoB TouHocTH A, B, C), ¢ HOpManbHON WJIM YMEHBIIEHHOW I'OJOBKOH, C KPYIHBIM
WIM MEJIKHM IIaromM pe3bObl, B OJHOM WJIM HECKOJIbKMX HCHoiHeHusx (puc. 18): 1 - 0e3 orBepcTHs B
CTEPXKHE U TOJIOBKE, 2 - C OTBEPCTUEM B CTEPIKHE, 3 - C ABYMs OTBEPCTUSAMHU B TOJIOBKE. Bropoe ucnonsenue
pelycCMaTPUBAET IMIIMHIPUUYECKUN MTOATOIOBOK (/17151 OOJIBIIET0 00)KaTHs ONOPHON MOBEPXHOCTH  JeTalln
101 TOJIOBKOM.

BonTel BeIyCKalOT ¢ HOMUHAJIBHBIM JUaMETPOM pe3bObl oT 6 10 48 MM u juinHO OT 8 710 300 MM.

l'onoBka Oonta MOXET HMMETh M HHYIO (GOpMY: KBaJApPaTHYIO, IOJYKPYTJIYylO, C KBaJpaTHBIM
MOJIFOJIOBKOM MJIH “‘ycOM ” JJIsl IPEIOTBPALLEHHS OT IPOBOPAYMBAHUS PY HABUHUYUBAHUU TalKHU U JIp.

Bunmul. BUHT — IUIMHAPUYECKUI CTEpKEHb C TOJIOBKOW Ha OJJHOM KOHIE M pe3b0oil Ha JApyrom
KOHIIE /1711 BBUHYMBAHUS B OJHY U3 COEIMHSAEMBIX JeTajei.

Konctpykuuu u pasmepsl BUHTOB ctanfaptusupoBansl — 'OCT 1491 — 80, 17473 — 80, 17474 — 80,
17475 —-80 u np.
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Ilo Ha3HAYEHHIO BUHTHI JEIIATCSA Ha KPENEKHbIE U YCTAaHOBOUHBIE. KpernekHple BUHTBI IPUMEHSAIOTCS
it Hlnuasku. Hlnumeka — KpenexHas 1eTaib, MPeACTaBIIonas co0oi MIUINHIPHYECKII CTep:KeHb, 00a
KOHIIa KOTOPOI'0 UMEIOT pe3b0y M MpeiHa3HauyeHa JJIs COSAMHEHUS JeTallel ¢ pe3bOOBBIMM U C TJIaJKUMU
orBepctusimu (puc. 20). Konctpykuus u pazmepsl mmuiek crangaptusupoBansl (I'OCT 22032 — 76...
I'OCT 22043 — 76).

JUliHa BBUHYMBAEMOIo pe3b0oBOoro KoHma |l mmuiabkyu 3aBUCUT OT MaTepuana TOM JeTalu, B

KOTOPYIO BBUHUMBAIOT IIMWIbKY. J[71s1 TBepabIx Marepuainos |1 BeiOuparoT paBHo d nim 1,25; 11 MATKUX —
1,6d; 2d; 2,5d.
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HInuiabpKy BBIMYCKAIOT KJIaccOB TOYHOCTU A U B B IByX HCIIOJIHEHUSX ¢ HOMHUHAJIBHBIM JHAMETPOM
oT 2 10 48 MM u jumHOM ot 10 10 300 MM ¢ KpymHO# MM MeNKOi pe3p0oil Ha raeyHOM M BBUHYMBAEMOM
koHIax. [lInunpku ucnonHeHus 2 UMEIOT AUAMETP CTEP>KHS MPUOIU3UTEIHHO PaBHBIM CPETHEMY AUAMETPY
pe3b0bI 1 BeimyckatoT o ['OCT 22042 - 76 u TOCT 2243 — 76 nyis netanei ¢ riaalKuMHA OTBEPCTUSMHU.

T'aiiku. Talika — KpenexxHoe u3zenue, UMerollee 0TBEpCTUe ¢ pe3bOoi A1l HaBUHYMBAHUS Ha 00T
WIN MIMWIBKY (pHc. 21).

laiiku paznuyaroT: a) Mo (Gopme MOBEPXHOCTH — IIECTUTPaHHBbIE, KPYIJble, Talku — Oapaluku,
KOJITIAYKOBBIE, 0) 110 XapakTepy UCIOIHEHU, B) Iary pe3bObl, I') 0 TOYHOCTH U3TOTOBJIEHUS (HOPMAaJIbHOMH,
MOBBIIICHHON U TPyOOH TOYHOCTH).

[To KOHCTPYKUMHU TaliKu JensiTcsl Ha OOBIKHOBEHHBIC, MPOPE3HbIE M KOPOHYAThIC, HOPMAJIbHBIC
(Beicota H = 0,8d), au3kue (H1 = 0,5d), Beicokue (H1 = 1,2d) u oco6o Beicokue (H1 = 1,5d).
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aliki [0 HCIIOJIHEHHUIO MOTYT OBITh TpPEX BHJIOB: HCIOJHEHHS | — C JBYMS HapyKHBIMH

KOHUYECKMMH (hacKaMH, HCIIOJIHEHUS 2 — C OJHOW Hapy>KHOM KOHUYECKOW (ackoil, UCTONHEHUs 3 — C
WIMHIPAYECKAM WM KOHUYSCKUM BBICTYIIOM HAa OJHOM TOPIe TalKK W 0e3 HapyXHBIX (Pacok (TOJIBKO
kiaccoB Tounoctu C u B).

Hlaiioa — KperekHasa ACTallb, KOTOPYIO YCTAaHABINBAIOT JJIS1 YBCIIMYCHU OHOpHOfI IMOBCPXHOCTH IO
ramkon u A1 IpeaoXpaHCHUA Marcpraia ACTalu OT 3aJUPOB U CMATHUA IPHU 3aTSKKE, a TAKKE JId
YCTpaHCHUS IICPEKOCOB FaﬁKH, CCJIM ITIOBCPXHOCTh ACTAIN UMECT HCPOBHOCTH.
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aitosr pazpenstor Ha: oObraabie Kpyriieie (TOCT 11371 — 78) — puc. 22,a; npyxunnasie (TOCT
6402 — 70) — puc. 22,0; chepuueckue ('OCT 13438 —68) — puc. 22,8; koceie (TOCT 10906 — 78) — puc. 22,r
U pa3Hoii (popMbl gehopMupyemble Maiosbl.

5. TlasiHbIe COeIUHEHMUS.



OCHOBHBIE TUTIBI U 3JIEMEHTHI MasHbIX MBOB ycTaHaBauBaeT 'OCT 19.249-73 (cm. tabmuny 12.4), a
ycioBHbIe n3o0paxkenus - [OCT 2.313-82.

OCHOBHBIMU TapaMeTpaMyd KOHCTPYKTHUBHBIX 3JIEMEHTOB MASHOTO INBA SBISIFOTCS: TOJIIMHA IIBA
(paccTosiHue MEX]Ty TOBEPXHOCTSIMHU COSAMHSIEMbIX JeTallel), IIUpUHA IIBa, JUIMHA [IBA.

CymectByeT 0O0MbIIOE YUCIO CHOCOOOB MaiKW: MasIbHUKOM, MOTPY)KEHHEM B PaCIUIABICHHBIN
MIPUIION, Ta30TUIAMEHHBIN, JIA3€PHBINA, JIEKTPOHHOIY4YeBOH 1 ap. (moxpoduee cm. 'OCT 17349-79). Ilaiika.
Knaccudukanus cnoco6os; [OCT 17325-79. [Naiika u myxenune. OCHOBHBIC TEPMUHBI U OTIPEICIICHUS.

[Tpumnoit noapazaensor:

a) Mo TemIepaType pacIUlaBieHus - 0co0o jerkoruiaBkue (mo 145°C), nmerko mnaBkue (1o 450°),
cpennemuiaBkue (10 1100°), BeicokormiaBkue (10 1850°C) u tyromnakue (cBbimie 1850°C).

0) M0 OCHOBHOMY KOMTIOHEHTY - Ha oyioBsiHHBIE (I10), onossiHO-cBUHIIOBBIC (ITOC), uakoBsIe (I1I1),
MenHo-nimHKOBBIe (nmaryHHble, I[IMII), cepebpennsie (IICp) um np. (cm. T'OCT 19248-73. Ilpumoi.
Knaccudukamms).

Brimyckarot npurnou B Buje npososioku (I1ps), npyrkos (I1t), aent (IT) u ap. (em. TOCT 21931-76).

OCHOBHBI€ THITBI U 3JIeMeHTHI TastHbIX 11BOB ('OCT19249-73)

Tab6yuma 1
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6.K1eenbie coemuHEeHUA

B KieeHbIX KOHCTPYKIHMAX HanOoJIee YacTO MPUMEHSIOT COSAMHEHUSI BHAXJIECTKY (pHC. 23) U BCTHIK
(puc. 24).
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Jlist 6OJIBIIIMHCTBA COSTMHEHUI HEOOXO0IMM HAarpeB M CKAaTHUE CKIIEUBACMBIX JICTAJICH.

N3o0pakeHne COeIMHEHUI MAMKON 1 CKIICMBAaHUEM

B coenmunenusx maikou u cxkienBanueM Mecto coeauuenus coriacuHo I'OCT 2.313-82 nmokassIBaroT
CIUIONIHON OCHOBHOM JMHUEH TosmuHoM 2S (S =0,5... 1,4 mm).

[Tpu HeOOMBLION TONIIUHE COSTUHSIEMBIX JeTajiel (MeHblIe 2 MM), KOTJa COeTUHSIEMbIC 3JeMEHTHI
Ha YepTeXKe MOKA3aHbl B CEYEHUHU 3aU€PHEHHBIMHU, MECTO COEAMHEHUS TOKA3bIBAOT C IIPOCBETOM.

OO06o03HaueHusi COEIUHEHUH, IMOIY4YEHHbIX IMaWKOW U CKIEUBAHUEM, MPOU3BOAUTCS C IOMOIIbIO
CHUMBOJIOB U 3HAKOB, IOMEUIAEMbIX Ha JIMHUU-BBIHOCKE, BBIIIOJJHEHHON TOHKON JIMHUEN U HAUMHAIOIIEHCS OT
M300paKeHHs 1IBa JIBYXCTOPOHHEH CTPEIKOM ¢ CHMBOJIOM METOAa COeAMHEHUs (U1 MaiKH 3HaK, MOXO0XKUM
Ha OykBy C, a ans ckineuBanus - Ha OykBy K) (puc. 25 u 26). [11oB, BBINOIHEHHBIN IO 3aMKHYTOMY KOHTYpY,
0003HaYaeTCs OKPYKHOCTHIO J3-5 MM, BBITOJTHCHHON TOHKOM JIMHUCH.

7 NT-1OCT 19249-73
f10C 40 TOCT 21931-76

< U\

b6®-10 roct 22346—777( %

[ 7|
- |

Puc. 25 Puc. 26

CornacHo I'OCT 19249-73 Tun mBa yka3blBalOT Ha MOJKE JUHUH-BBIHOCKK. OO0O3HAYEHHE MPHUITOS
WIN KJIes TPOU3BOANTCS B TexHUUYeckux TpeboBanusx no tumy [10C 40 I'OCT ... win ket bO-2 'OCT ... ¢
yKa3aHHWEM Ha IMOJIKE JIMHUU-BBIHOCKH HOMEpa COOTBETCTBYIOIIEr0 MyHKTa TEXHUUECKUX TPEOOBaHUH.



Tema 9 OBIIUME TPEBOBAHUSA K YEPTE/KAM CXEM

#TeopeTnueckunPaznen

1. TepmunbI U onpeneaCHUS
2. Bune! u timsl cxeM. Ko cxeMel
3. OOmue TpeOOBaHUS K BBITOJIHEHUIO CXEM

CoBpeMeHHasi paauodJIeKTPOHHAs MMPOMBIIIICHHOCTh XapaKTePU3YETCsl MIMPOKUM HCIOJIb30BAaHUEM
Pa3JIMYHBIX 3JIEKTPOHHBIX YCTPOUCTB.

B mpormecce mpoekTupoBaHUsS PATUOTEXHUYECKMX H3JICTUN, WX H3TOTOBJIICHHMS M OKCIUTyaTallud
0c000€ MECTO 3aHUMAIOT B KOHCTPYKTOPCKOM JTOKYMEHTALIMH 3JIEKTPUUECKHE CXEMBI.

Cxema — rpaduyecKkuii KOHCTPYKTOPCKHU JIOKYMEHT, Ha KOTOPOM IIOKa3aHbl B BHUJE YCIOBHBIX
M300paXeHU WM O0003HAYCHHWI COCTaBHBIC YACTH WU3JCIHUS W CBS3W Mexay HuUMHU. CXembl cojaepikar
nHpopMaIro, HEOOXOIUMYIO TTPU U3YUYCHHUH MPUHIIMIIA pa0OThl KOHKPETHOTO YCTPOMCTBA, CBSI3U MEXKIY €ro
OTJICTPHBIMU DJIEMEHTaMH, 0e3 YTOYHEHHS OCOOCHHOCTEH WX KOHCTPYKIIMM U SBISIOTCA pPabounMu
JOKYMEHTaMU MpU MOHTa)Ke, HaJlaJKe, KOHTPOJIE U SKCILTyaTalliu 3TOr0 yCTPOUCTBA.

[IpaBuna BeIMoOMHEHUS U OGOPMIICHHUS CXEM COJEpXKaTcsl B CTaHAApTaX CEIbMOW BEpCUU
KJ1accU(pUKaMOHHOM TpyIbl EquHoli cuctembl KOHCTpyKTOpcKoi nokymeHTanuu (ECKJ).

OO6mume TpeboBaHMUS K BBHIIOJHEHHUIO CXEM, UX BHJBI, TUMBI U 0003HaueHus ycrtanaBiauBaeT ['OCT
2.701 — 2008.

B nmanHOlW Teme H3JI0KEHBI OCHOBHBIC CBEICHHSI M3 CTAHIAPTOB IO BBHITIOJTHCHHIO M O(POPMIICHHIO
JBYX THIIOB 3JIEKTPUUYECKUX CXEM: CTPYKTYPHOU U MPUHIUITHATBHOM.

1. TepmuHBI U OnIpeaeIeHUsT

I'OCT 2.701-2008 ECK]] pexomMeHIyeT MPUMEHSATh CIEAYIOLUIME TEPMUHBI C COOTBETCTBYIOLUMU
OTIPEICIICHUSIMH.

1) Jlunus B3aMMOCBS3M — OTPE30K JIMHWHW, YKa3bIBAIOUICH HAa HAJIWYHE CBSI3H MEKIY
(G YHKITMOHATBHBIMA YaCTSIMH W3JICITHS.

2) @OyHKIHUOHAIbHAS YaCTh — JIEMEHT, YCTPOMCTBO, GYHKIIHOHAIbHAS TPYIIIA.

3) DaeMeHT CXeMbl — COCTaBHAs 4acTh CXEMbI, KOTOpas BBIMOJHICT ONMPEACICHHYIO0 (YHKIIHIO B
u3ziennu (YCTaHOBKE) M HE MOXKET OBbITh pa3jiefieHa Ha 4acTH, UMEIOIIHNE CaMOCTOSATENbHOE Ha3HaueHUe U
COOCTBEHHBIE YCIIOBHBIE 0003HAYCHHUSI.

4) VYcrpoiicTBa — COBOKYITHOCTh 3JIEMEHTOB, TPEICTABISIONIAs €AUHYIO0 KOHCTPYKIIUIO.

5) ®yHKnMOHAIBHAS TpPyHHa — COBOKYIHOCTh O3JCMEHTOB, BBINOJHSIOMIUX B  H3ACTHH
onpeeNeHHYI0 (PYHKIINIO U He 00BEAMHEHHBIX B €AMHYIO0 KOHCTPYKIIUIO.

6) ®yHKIHOHATBHAS IIEh — COBOKYITHOCTh JJIEMEHTOB, (PYHKIIMOHAIBHBIX TPYIII M YCTPOHCTB (MK
COBOKYITHOCTh ()YHKIIMOHATBHBIX 4YacTei) C JHHHUSIMH B3aMMOCBS3HM, OOpa3yIOUIMX KaHal WIH TPaKT
OTIpeNIeICHHOTO HAa3HAYCHUSI.

7) VcraHoBKa — YCIIOBHOE HaMMEHOBaHHE O0BEKTa B SHEPTETHUCCKUX COOPYKCHHUAX, HA KOTOPBIHA
BBIITYCKAETCS CXEMa.

2. Buabl u Tunbl cxem. Koja cxemsl

Bun cxembl — KilacCu(UKAMOHHAS TPYIITUPOBKA CXEM, BBIICIIIEMas I10 MPH3HAKaM IPUHITATIA
NENCTBHS, COCTaBa U3ACTUS U CBSI3eH MEX]y €r0 COCTaBHBIMU YaCTSMHU.

Bunmel cxeM B 3aBUCUMOCTH OT BHJIOB 3JIEMEHTOB W CBS3CH, BXOJIIMX B COCTaB W3JICIHS
(YCTaHOBKH), U MX KOZBI IPECTABICHBI B Ta0HIIE 1.



Bun cxeMnl Onpenenenne Kox Buna cxeMebl
Cxema aneKTpuueckas JlokymeHT, coaepkamui B BUIE c)
YCJIOBHBIX N300paKEeHUIA 1503051
0003HaueHuit COCTaBHBIE JacTH
W3/eNus, ACUCTBYIOIINE MPU TOMOIIN
JJEKTPUUYECKON  DHEpPruM, U  HUX
B3aHMMOCBS3H.
Cxema rupaBiandecKast JIOKyMeHT, colep)Kallluii B I
BHJIC YCJIOBHBIX H300paKCHUN WU
0003HaueHUIT COCTaBHEBIE JacTH
HU3JIEIns, HCIIOJIb3YIOIINE
JKUJKOCTD, Hu 1504
B3aHMMOCBSI3H
CxeMa ImHEeBMAaTHUYECKAS JloxyMeHT, coJep KaIuin B II
BH/JI€ YCJIIOBHBIX U300PKEHUM WITH
0003HaueHuit COCTaBHBIE JacTu
H3ICINs, HCIIOJIb3YIOLINE
BO31YX, u nx
B3aMMOCBSI3U
Cxema rasosas _ (kpome | JIoOKyMeHT, colepXKallluii B X
ITHEBMaTUYECKOH CXEMBI) | BUC YCIOBHBIX H300paKECHUN WK
0003HaueHuit COCTaBHBIE YacTH
HU3JEUs, JEHCTBYIOIINE c
HCHOJIb30BaHUEM rasa, u uX
B3aHMMOCBSI3H
Cxema kuHematuueckas | JlokymeHT, coxaepxamuil B BUIE K
YCIOBHBIX M300pakeHN  WIIn
0003HaueHui MEXaHUYECKHUE
COCTaBHEIE
YaCTH U UX B3aUMOCBS3H
Cxema BakyyMHas JlokyMeHT, coxepkamui B BUIE B
YCJIOBHBIX M300paKeHUN W
0003HaUeHHII  COCTaBHBIE  YaCTHU
u3Jenus, JICUCTBYIOIINE pH
MOMOIIM BaKyyma JIM0O co3Jaromue
BAKyyM, U UXB3aUMOCBSI3U
Cxema JIokyMeHT, conepxamui B BUJIC J
OITHYECKAs YCJIOBHBIX  HM300paKeHUH 583071
0003HaYEHHI ONTHYECKHE COCTAaBHBIE
YaCTH W3JENHS 10 XOJy CBETOBOTO
JIy4a
Cxema JIokyMeHT, coaepKauuid B BHJE p
SHEpreTuyecKas YCIIOBHBIX M300paKeHU  Wiu
0003Ha4YeHU COCTAaBHBIE YaCTH
SHEPreTUYECKUX YCTAHOBOK MU HX
B3aMMOCBSI3U
Cxema nenenus JIOKYyMEHT, CcOAepXKalluii B BHJE E
YCIOBHBIX ~ 00O3HAUEHHWH  COCTaB
H3JIeNUs, BXOJIUMOCTbL COCTaBHBIX
JacTen, ux
Ha3HAaYeHHE U B3aUMOCBSI3U
Cxema JIOKyMeHT, colepKalluii >JIEMEHTHI C
KOMOHMHUPOBAHHAS U B3aUMOCBSI3U Pa3IUYHBIX BHUJIOB

CXCMOJHOI'O THUIIa

Taoanna 1



Tun  cxembl — KiIaccUpUKAIMOHHAs TPYNIHPOBKA, BBIAENsAEMas MO MPU3HAKY HX OCHOBHOTO
Ha3HaueHMs. THUIBI CXeM U MX KOJbl IPEJCTAaBICHbI B TAOIUIIE 2.

Taoauna 2
Koaruna
Turm cxembl OmnpeneneHne CXEMBI
Cxema CTpyKTypHas JlokyMmeHT, OTIPE SISO OCHOBHBIC 1

(YHKUMOHAIBHBIE YaCTH WU3ACIHS, UX
Ha3HAYCHHE W B3aHNMOCBSI3U

Cxema QyHKIMOHATbHAS JoxymeHT, Pa3bIICHSIIONTII MIPOIIECCHI, 2
MPOTEKAIOLIHE B OTACTBHBIX (D YHKIIMOHATIBHBIX LETsIX
n3genus (YyCTaHOBKHM) WM W3AeNus (yCTaHOBKH) B
1IETIOM

Cxema npuHImMnuaidbHasi(monHas) | JlokymMeHT,  ompemensiommid  TMOJHBIA  COCTaB 3
JJIEMEHTOB W B3aMMOCBS3M MEXIy HUMH H, Kak
MpaBuiIo, JTATOTITUH MIOJIHOE (merampHOE)
MIpeJICTaBICHUE 0 TPUHIHUINAX PabOTHl H3AETHUSL
(ycTaHOBKH)

Cxema COCIMHEHUM JIOKyMEHT, MOKa3bIBAIOIIMIA COEIMHEHUS] COCTaBHBIX 4
(MOHTa)XHas) gacTe wu3nenus (yCTaHOBKH) U OMNPEAEISIOUINiA
MpPOBO/A, KTYTHl, KaOemu WIN TPyOOIPOBOJIEI,
KOTOPBIMU OCYIIECTBIIIIOTCS 3T COCJUHECHHA, a
TaKKe MECTa UX MPUCOSAMHEHHH M BBOAA (Pa3beMBL,
TUTATHI, 32KUMBI U T.11.)

CxeMa MMOAKITFOYECHUS JlOKyMEHT, NOKa3bIBalOIMKA  BHEIIHUE 5
MOJKITIOUEHUS U3EIUS

Cxema oOmas JIokyMeHT,  OmpeAensiomuii  COCTaBHBIC YacTH 6
KOMILJIEKCA W COEIMHEHHUSI MXMEXIy coOON Ha MecTe
IKCIUTyaTaluu

Cxema pacroyioKeHHs JIoKyMeHT, OTIPEAETSAIOIINH OTHOCHTEJIHHOE 7

pAcCHOJIOKEHHE  COCTaBHBIX  YacTei u3z1enus
(ycTaHOBKH), a TIpH HEOOXOJMMOCTH, TAKKE >KI'YyTOB
(poBOIOB, Kabereii), TpyOOIPOBOIOB, CBETOBOJIOR U
T.I1.
Cxema 00beTMHEHHAS JoxymeHT, CoJIepKallluii  3JIEMEHTHI 0
pa3INYHBIX TUIIOB CXEM OJHOTO BUJA

Kox cxembl JOMKEH COCTOATH M3 OYKBEHHOW 4YacTH, ONpeNeNstonied Bua cxeMbl (Tabn.l) u
U(pPOBON YaCTH, ONpenensoneil Tun cxemsl (Tadi.2).

Hanmpumep, 11 2IeKTpUYECKHX CXeM HEO0OXOJAMMO NPHUMEHSATh CIEAYIOUIME BUIbI
KOJMPOBaHUS: CXeMa JJIeKTpUdecKas CTpyKTypHas — O1; cxema snekTpuueckass (yHKUHOHAJIbHasA — D2;
cXeMa JIeKTpUYecKasi IpUHIUNKAIbHAs — D3; cxeMa AJIeKTprudecKkasi CoeJuHEeHU (MOHTaxkHas1) — 94; cxema
JJIEKTPUUECKass TMOAKIIOUEHUsT — 5; cxema »dJeKTpuueckas olmas — 36; cxema »3JIeKTpHuYecKas
pacronoxeHus — J7; cxema sJeKTpudueckast oobeauHeHHas — J0.

3. O0mue TPeOGOBAHUS K BHITIOJTHEHUIO CXEM

@dopmaThl JHCTOB CXEM BBIOMPAIOTCS B COOTBETCTBUHM C TpeOoBaHMAMH, ycTaHoBieHHbIMU ['OCT
2.301 — dopmartsl.

BriOpannblii Gpopmar 1omkeH oOecrneyrBaTh KOMITAKTHOE BBIMIOJIHEHUE CXEMbl, HE Hapyluas ee
HarJISIIHOCTU M yI00CTBA MOJIb30BaHUS €I0.

B yu4eOHBIX 1ensx peKOMEeHAyeTCsl BHIIOMHATh cxeMbl Ha (opmare A3 (297x420) ropu3oHTaIBHOTO
pacIoI0KEHUS.

OcCHOBHBIE HAJIITUCU HA AJIEKTPUYECKUX CXEMax BBIMOJHAIOTCS coriacHo TpedoBanusm ['OCT 2.104
— OCHOBHBIE HAJIIIUCH.



UepTeku U CXEMBI COITPOBOXKIAIOTCS OCHOBHOM Hanmuckio opmel 1 (puc.l).
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Puc.1 — OcHoBHast Haanuch popmbl 1

B yueOHBIX mensaX I SJICKTPUUYECKUX CXEM PEKOMEHIYeTCs CIleAyIollee 3amojHeHue rpad
OCHOBHOI HaJITUCH:

I'pada 1 — HaumenoBanue uzzenus ¢ 00s3aTeIbHBIM YKa3aHUEM HAUMEHOBaHUS JOKyMeHTa — Cxema
ANEKTPUYECKAsi CTPYKTYpHas (MPUHIUIHAIIBHAS) - B 3aBUCIMOCTH OT THIIA CXEMBI.

I'pada 2 — O6o3HaUEHHE NOKYMEHTa (I (p)

I'pacba 3 — Jlutepa, mprcBOeHHAs! JAHHOMY JOKYMEHTY («y» - yUeOHBINA YepTeK).

I'pada 4 - IlopsimkoBelii HOMEp JUCTAa (HA JOKYMEHTaX, COCTOSLIMX W3 OJHOTO JIHCTa, Tpady He
3aIOJTHSIOT).

I'padha 5 - Ob1IEE KOTMYIESCTBO JIMCTOB JIOKYMEHTA.

I'pacda 6 — Homep rpynmsl CTyeHTa, BHITOTHUBIIETO YEPTEXK.

I'pada 7 — Gamunus CTyAEHTA, BBITIOIHUBIIETO YEPTEK.

I'paca 8 — damumnms npenogaBaressi, IPOBEPUBIIETO YEPTEK.

TekcToBBIE KOHCTPYKTOPCKHE MOKYMEHTHI (NIEPBBIM WM 3arjiaBHBIA JIUCT) (U1 3JIEKTPUYECKON
NPUHLUIIHAIBHON cXeMbl — [lepeueHb 371eMEHTOB) CONPOBOXKAAIOTCSI OCHOBHOW HAAMMUCHIO PopMbl 2 (puc.2).
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Puc.2 — OcHoBHas HaanuCh (OpMBbI 2

3anonHenne rpad OCHOBHOM HaAmMUCcH (GOPMBI 2 aHATIOTUYHO 3aMOJHEHUIO rpad) OCHOBHON HAJIITUCU
dopmbl 1. B rpade 1 yka3piBalOT HaWMMEHOBAaHHE W3JEIWsS W HAaUMEHOBaHHE JOKyMmMeHTa — llepedeHb
JJIEMEHTOB.

TexcToBbIE KOHCTPYKTOPCKHE JOKYMEHTHI (BTOPOM M MOCIEAYIOUIME JIUCThI) COMPOBOXKIAIOTCS
OCHOBHO HaIMUCHIO (hOPMBI 2a.

CxeMbl BBIIOJHAIOTCS 0e3 cobOmoaeHus macmrada (rpada «Macmrtab» OCHOBHOM HAANMHUCH HE
3aIOJTHSETCS ).

YcnoBuble rpaguueckue ob6o3HaueHus (YI'O) anemMeHTOB, yCTpOMCTB, (PYHKIHMOHAIBHBIX TPYHH U
COCUHSIONME WX JIMHUU B3aMMOCBS3M CIIEyeT pacrojaraTh Ha CXeMe TaKhuM o0pa3oM, dYTOObI
o0OecrieunBaTh HauIy4lllee IPEICTaBICHUE O CTPYKTYPE U3/AETUs U B3aUMOJIEHCTBUU €TI0 COCTaBHBIX YacTeil.

YI'O »rmeMeHTOB H300pakar0T B pa3Mepax, YCTAHOBJICHHBIX B COOTBETCTBYIOIIMX CTaHIApTax
EnunHoit cuctembl KoHCTpYKTOpcKOW mokymenTanuu Ha YI'O. Pazmepsr Ha YI'O npusenens! B [Ipunoxenun
A.

Bce pa3zmepst YI'O nonyckaeTcs nponopryuoHaIbHO U3MEHSTh.

YT'O Ha cxemax cieayeT BBIIOJHATh JIMHUSAMH TOW e TOJIIUHBL, YTO U JUHUU B3aUMOCBSI3H.



JlvHMK B3aUMOCBSI3U BHIOTHSIOT ToammHOK oT 0,2 10 1,0 MM B 3aBUCHUMOCTH OT ()OPMAaTOB CXEMBI U
paszmepoB YT'O. [IpennouturenbHas TonmuHa — 0,5 MM.

JIuHuM B3aMMOCBSI3U JOJIKHBI COCTOSITh M3 TOPU3OHTAIBHBIX M BEPTHKAIBHBIX OTPE3KOB U UMETh
HaMMEHBIIIEE KOJUYECTBO M3JIOMOB U B3aUMHBIX ITEpECeUCHUH.

[lepeyenb 2JIEeMEHTOB pa3MeIIalOT Ha TMEPBOM JIMCTE CXEMbl WM BBIIOJHSIOT B BHJIE
CaMOCTOSTEIILHOTO JOKyMeHTa Ha (Gopmare A4 ¢ OCHOBHOW HAaNMUChbio (popMbI 2 (71 TIEPBOTO JIMCTA) H
dbopMbI 2a (st BTOPOTO U TIOCTEAYIONINX JHCTOB).

JI71s1 DIIEKTPOHHBIX JOKYMEHTOB MIEPEUYCHb JIEMEHTOB BBITIOJHSIOT TOJIBKO B BHJIE CAMOCTOSATEILHOTO
JIOKYMEHTA.

[Tepedens 251eMeHTOB 0(OPMIISIFOT B BHJI€ TaOIHIIBI (pHC.3), 3aMOIHIEMOM CBEPXY BHU3.
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Puc.3 — ®opma nepeyHs 2JI€MEHTOB

B rpadax nepeuns snemMeHTa yKa3bIBalOTCs CIEyIOIUE JaHHbIE:

B T1pade «llo3. oOo3HAaueHHME» - TIO3MLIUOHHBIE OOO3HAYCHHS JIIEMEHTOB, YCTPOWCTB W
(YHKLIMOHAIBHBIX IPYII;

B rpade «HammeHoBaHME» - HAMMEHOBAHHE B COOTBETCTBHUHU C JJOKYMEHTOM, HA OCHOBAaHUH KOTOPOTO
9TOT 3JeMEHT (YCTpOMCTBO) NpUMEHEH, M OO0O3HAaYeHHe 3TOro JoKyMeHTa (crangapT Poccuiickoii
®denepanuu, CTaHIAPT OPraHU3AMH, TEXHHUECKUE YCIOBHSA U T.11.);

B rpade «KoauuecTBo» - KOJIMYECTBO IEMEHTOB (YCTPONUCTB) OJIHOIO HAUMEHOBAHMS;

B rpade «lIpumedanuey» - pekOMEHAYyeTCS YKa3bIBaTh TEXHUYECKUE JaHHBIE 3JeMeHTa (YCTpOWCTBa),
HE coJieprKalluecst B ero HaMMEHOBAHUU.

[Tpu BBITTOTHEHUN TIEPEUHS SJIEMEHTOB Ha OJTHOM JIUCTE CO CXEMOHW €r0 pacroiararoT, Kak MpaBuiio,
HaJl OCHOBHOM HaJaNMChi0. PaccTosiHME MeXAy MepeuHeM 3JI€MEHTOB U OCHOBHOM HAJAIMHUCHIO JIOJKHO OBITH
He MeHee 12 Mm.

OneMeHTHl B IEpeyYeHb 3alHCHIBAIOT TpynnamMu B andaBUTHOM HOpsijiKe OyKBEHHO-IU(PPOBBIX
MO3UIIMOHHBIX 0003HAYCHHH.

DeMeHTBl OJTHOTO THIAa C OJMHAKOBBIMH IIapaMeTpaMM, MMEIOIIHME Ha CXeMe IOCIIeOBaTeNIbHbIE
HOPSIKOBBIE HOMEpPA, JOMYCKaeTCs 3alHChIBaTh B MEPEYCHb JIEMEHTOB B OJHY CTPOKY. B aTOM citydae B
rpagy «Ilo3. o00o3HaueHHe» BIUCHIBAIOT TOJBKO TO3ULIMOHHBIE O0O3HAYEHHUS C HAMMEHBIIUM MU
HauOO0JIBIINM NOPAIKOBBIMUA HOMepamu, Harpumep, R4, RS; C8-C12, a B rpady «Ko:.» - ob1iee konnuecTBo
TaKUX JIEMEHTOB.

3anuce rpymIbl 3JIEMEHTOB COMPOBOXKIACTCS HANMEHOBAHUEM, KOTOPOE 3alHCHIBAIOT HA OTIEIBHOM
ctpoke rpa¢sl «HanmeHnoBanue» (Harpumep, Pe3auctopsl) ¢ 00s13aTebHBIM MOAUYEPKUBAHUEM.

OTnenbHBIC JIEMEHTHl  BIUCHIBAIOTCS B Tpady

«HaumeHoBaHMe», Te yKa3blBalOTCSA: HaMMEHOBaHUE ayieMeHTa, mapamerpbl u cranaapt (I'OCT,
TEXHUUYECKUE YCIOBHS U T.II.).

Mesx 1y TpynnamMu 3JIEMEHTOB CIIEAYEeT OCTABIIATh MO OJHOM HE3aNOJHEHHON CTPOKE.

[Tpu BEHIMIOTHEHUN TIEPEUYHS DJIEMEHTOB B BHJIE CAMOCTOSITEIILHOTO JTOKyMeHTa B rpade 1 OCHOBHOIA
HA/IITMCH YKa3bIBAETCSl HAMMEHOBAHUE MU3/IeNNsl 1 HAMMEHOBaHHE JJOKyMeHTa — [lepedeHb 31eMeHTOB.



Tema 10 YEPTE KU SJIEKTPUYECKUX CXEM

#TeopeTnueckunPaznen

1. Cxema snexTpuyecKkasi CTpyKTypHas
2. CxeMa 3IeKTpudecKas NpUHIUIHATbHAS

1. Cxema 3j1ekTpHYecKasi CTPYKTypHast (kox O1) — TOKyMEHT, OIpelesIIolMi B OCHOBE
(GYHKIMOHATIBHBIE YAaCTH H3JeJIMsA, MX Ha3HAuU€HHE M B3aUMOCBS3b, CIYXHUT U1 OOLIEero
O3HAKOMIICHUS C U3JIeJIueM (yCTPOICTBOM).

Ha crpykrypHOii cxeme H300pa)katoTcs BCE OCHOBHbBIE (DYHKI[MOHAJIbHBIE YaCTH W3AEIHS
(371eMeHTBI, YCTpOHCTBA M (PYHKIIMOHAIBHBIC TPYIIIBI) © OCHOBHBIC B3aUMOCBSI3U MEXKIY HUMHU.

Tpebosanus Kk 8bINONHEHUIO.!

1) @OyHKIMOHAIBHBIC YaCTH HAa CXEME M300pakatoTCs B BH/IE MPSIMOYTOJIbHUKOB W B BH/IE
YT'O (manmpumep, KUHECKOTI, TMHAMHK, aHTCHHA | JIp.).

PexoMenayemoe coOOTHOIIIEHHE CTOPOH MpsiMoyroybHuKOB: 1:1,5; 1:2.

2) Bce npsMOYroibHUKH MPEANOYTHTEIBHO BBIMOIHATE OJHOIO pa3Mepa ¢ COOJIOACHUEM
IIPOMOPLUI MEXAY JIJIMHON U BBICOTOM.

3) Ha cxeme ¢yHKIIHOHAIBHBIC YacTH (TIPSIMOYTOJILHUKH) CJICIYeT pacroiaraTb ¢
BBIPABHUBAHUEMITO TOPH30HTAIN U BEPTHKAIIH.

4) Ha cxeme MOKHBI OBITh yKa3aHbl HAWMCHOBAHUSA KXKIOW (DYHKIIMOHAIBHOW YacTH
u3nenusi  (yctpoiictBa). HammeHoBaHuWs, 00O3HAYCHHWS WM THIBl H3ICIHUH PEKOMEHIYeTCs
BIIMCBHIBATh BHYTPb MPSAMOYTOJIbHUKOB YepTekHbIM mpudToM 1o I'OCT 2.304 (puc.2).

5) Pasmep mpudra HaMMEeHOBaHUN BHIOMPAETCS B 3aBUCUMOCTH OT BEJIMYMHBI H300paKECHUS
MPSIMOYTOJIBHUKOB MCOJEPKAHUS HAMUCEN B HUX.

6) HawmmeHoBaHMS BIHCBHIBAIOTCS 1O MpaBWIaM PYCCKOH TpaMMaThKd (TIEPBOE CIIOBO C
3ariaBHON OYKBBI, OCTaJIbHBIE CTPOYHBIE) 0€3 COKpAILEHUS U IEPEHOCOB CJIOB.

7) Ilpu O0NBIIOM KOJHYECTBE (QYHKIIMOHATIBHBIX YaCTeH WIIM MX UTMHHOTO HAMMEHOBAHUS
JIOTTYCKaeTCsl TPOCTABISATh IMOPSAKOBBIE HOMEpa ClpaBa WM HAJ MPaBbIM BEPXHUM YIJIOM
NPSIMOYTOJIBHHKA IO OOIIeMy MpaBWIy Ui BCEX CXEM: CBEPXY BHH3 B HAlpaBICHUH CJEBa
Harpaso (puc.3).

B »sTom ciyuae HamMmeHOBaHUs, TUMBI U O0O3HAUEHHUS YKa3bIBAIOT B TaOJHUIlE, KOTOPYIO
pa3MemalT HaJ OCHOBHOW HAAMUCHIO, THE AN KaxJAoW (YyHKIIMOHATBHOW YacTH 3alHCHIBAIOT
0003HaUYEHME U €TI0 HAaUMEHOBAHUE.

8) CDYHKI_[I/IOHB.JIBHLIC JacTu W JIMHUHU SHeKTqueCKOﬁ CBA3HU CJICAYCT BBINIOJJHATH
CILIOIIHBIMH JIMHUSIMH OJJMHAKOBOM TOJIIIAHBI (peKOMCH,[[yeMaH TOJIIWHA — 1,0 MM)

9) Hanpasiaenne xoja pabodero mporecca B YCTPOWCTBE (CHTHAT 3JIECKTPHUYCCKHIA)
pEKOMEHIyeTcsl YKa3blBaTh crieluanbHbiMu cTpenkamu o ['OCT 2.721-74 (puc.1).
o

S

e

|\ ! N
\‘ \\

\ S R \

\ /,./ 5 P P
Puc.1 — Crpenka noToka aneKTpu4ecKkoi 3Hepruu
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Puc.3 — Yeprex cxeMbl 2IEKTPUYECKON CTPYKTYPHOI

2. Cxema dIeKTpHYecKasi IPMHIUNHAIbHASA

CxeMma sekTpudecKas NMpUHIUNUAIBbHAS (Ko D3) — cxema, OnmpeaeNsoliasi MOJHbII COCTaB
ANEKTPUUYECKUX DTIEMEHTOB U CBS3€H MEXy HUMU U Jaroliasi MpeJCTaBlIeHre O MPUHIUNAaX paboThl

u3aenus (yCTpoicTBa).

Ha HpHHHI/IHHaHLHOﬁ CXEMC 1/1306pa>1<a10Tc51 BCC DJICKTPHUYCCKUC 3JICMCHTBI UJIN yCTpOﬁCTBa,
HGO6XOJII/IMI>IG IJid OCYHICCTBJIICHHUA W KOHTPOJA B H3ACIHMH YCTAHOBJICHHBIX JJICKTPUYCCKHUX
IpOLECCOB, BCC IJICKTPUYCCKUC B3aMMOCBA3U MCIKAY HUMH, a TAKIKC IJICKTPUYCCKUC ISJICMCHTHI
(COC}II/IHI/IT@J’II/I, 3aXXHUMBI U T.)I.), KOTOPBIMH 3aKaHUYMBAIOTCSA BXOJHBIC U BBIXOAHBIC ICTIN.

Tp€606'(1Hu}l K 6blNOJIHEHUIO

1. DaeMeHTHI CXCMBI H306pa)ICaIOTC}I YCJIOBHBIMU

rpadu4ecKuMu

ycranoBieHHbIME B cTagaaptax ECKJI - TOCT 2.721 - 2.756 (tabnuma 1).

2. Kaxxnomy »sneMeHTY CXeMbl MpHCBaWBaeTcs OYKBEHHO-IIM(POBOE MO3UIIMOHHOE OO0O3HAUYCHHE
cormacio ['OCT 2.710-81. TlopsnkoBele HOMEpa MPUCBAUBAIOTCA COTJIACHO IIOCJIEIOBATEIbHOCTH
PacTONIOKEHUs DIEMEHTOB Ha CXeMe, CUMTasl CBepXy BHU3, B HAIIPABICHUU CIIeBa HAMPaBo.

3. To3unmoHHbIe 0003HAYECHHS TTPOCTABISIOTCS psiioM ¢ YI'O 351eMeHTOB U (MJIH) YCTPOMCTB CTPOTO C

NpaBOil CTOPOHBI WK HaJl HUMH (puc. 4, 6).

0003HaYECHUSIMU



4. Bricota OykB U nudp B ycIoBHOM OyKBEHHO- mH(poBoM 0603HaueHuH y Bcex YI'O nomxHa OBITh
OJIMHAKOBOM.

5. JlanHble 00 37eMEHTax 3alKChIBAIOTCA B IepeueHb 31eMeHTOB. [Ipu sToM cBs3p mepeuns ¢ YI'O
3JIEMEHTOB OCYULIECTBIISIETCS Uepe3 MO3ULMOHHbIe 0003HadYeHus. [Ipumep odopmiieHns nepeuHs 31eMeHTOB
IIPUBEJICH Ha pHUC. 5.
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Puc. 4. YUepTexk cxeMbl 3J1€KTPUUECKON NPUHIUIHAIBHON HAa OT/IEIbHOM
OTJenpHOM (opMmare
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Kondexcamaps!
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2 | kM-5-1500 n® 0X0460043 TY
03 | K50-6-1200 m® OX0464.107 TY
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R1 | MAT-025-10 kOm 1OCT 7113-77 7
R2 R3| MAT-025-120 k0m 1OCT 7113-77 2
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VItyiz | KT8176 aA0336.187 TY 2
Krnermbl

X1 X2\ KIT-16 TA0483002 TY 2
[Hesda

XSIXSZ | [HO-1 HEC64 7001 TY 2

OcHoOBHas HaIUCh
®opma 2

Puc.5. [lepeueHp 371eMEHTOB CXEMBI ANEKTPUUYECKON PUHIIUITHAIBLHOU
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Puc.6. YUepTex cxembl 3J1€KTPUUECKON MPUHIUITNAIBHON COBMECTHO C
IIEPEYHEM JIEMEHTOB

YcnoBHbIE rpa(bnquKHe 0003HAYEHUS U PasMEPLI JICMCHTOB JJICKTPHUYCCKUX CXCM

Tabmuual
O06o3HaueHmne
HaumenoBanue craniapt 6yKBeI§I.{7oleol_I§1FOCT O6o3unauenune rpaguueckoe
Yceunutens oneparuonasii 'OCT
0.743-91 > !
(N T ==
Ly A
A LN
1
I"'pomkoroBoputens'OCT 2.741-68 ~
S
J |
BA 6
Muxpodon 'OCT 2.741-68
BM 28
KoHaeHCAaTOp  TOCTOSHHOH ~ €MKOCTH
I'OCT 2.728-74 N
C 5
Cxema MHTerpaibHas SF5
. - -

- CUMBOJI (DYHKLIMHDJIEMEHTA:
COMP — xommapatop; T — Tpurrep;
CTR — cuerunx;
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JIamIia ocBeTHTENLHAS M CUTHAJIbHAS
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Tema 11 YEPTE KU CXEM U AJITOPUTMOB ITPOI'PAMM

#TeopeTnueckunPaznen

1. OcHoBHBIE paBUIIa BHITOJHEHHUS CXEM aJITOPUTMOB U ITPOrpamMm
2. BrimonHenue cxem alropuTMOB U Iporpamm B Visio
3. ®opmupoBanue n300pakKeHUs] CXEMBI

PazpaboTka mporpamMm u mporpaMMHON JOKYMEHTAIlMU periiameHTupyetcs: crannaptamu ECIT/I
(Emunas cucrema nporpaMMHOM JokyMeHTanuu). lIporpammupoBaHue — TMpolecc COCTaBJICHUS
nporpaMM. [lepBblit 3Tan nporpaMMHUpPOBaHUS — ATOPUTMH3ALUS MATEMATUYECKUX U MH(OPMALIMOHHO-
JIOTUYECKUX 3aj1au.

[IpaBuna BBIMOJHEHUS CXEM alropuTMOB W mporpamm ycranaBimuBaeT ['OCT 19.701 — 90
«CXeMbl aJrOpUTMOB, MPOTrpamM, JAHHBIX M cucTeMy». Hacrosmmil craHgapT pacnpoCTpaHsSeTcs Ha
yCIIOBHBIE 00O3HAUE€HHUsA (CHMBOJBI) B CXEMax alrOPUTMOB, MPOTrPaMM, JaHHBIX M CHCTEM U
YCTAHABJIMBAET IPAaBMUJIA COCTABJIECHMSI CXEM, BBINIOJIHAEMBIX KaK OT PYKH, TaK M C HCIOJIb30BAaHUEM
CHCTEM aBTOMAaTHYECKOTr0 IPOEKTUPOBAHHUS.

CxemMbl alropuTMOB M MPOTpaMM OTOOPa)KAIOT OCHOBHBIE OIEpaluu mporecca o0paboTku
naHHbIX. CXeMbl BKJIIOYAIOT:

a) YCJIOBHBIE rpaduyeckue 0003HAUCHHS (CMMBOJIBI), UMEIOIINE 3aJaHHbIC3HAYCHUS,

0) KpaTKuU{ TMOSICHUTEIbHBIA TEKCT BHYTPH CHUMBOJIOB, DPa3bICHSIONMA (QYHKIHMIO JaHHBIX
CHMBOJIOB, B 00JIe€ TOJPOOHBIN TEKCT B CUMBOJIE KOMMEHTAPHS;

B) COCJIMHSIIOIINE CUMBOJIBI JIMHUH, OTOOpaKarolye MOTOK TaHHbBIX.

CxeMbl MOTYT HCIIOJIb30BAaThCA HA PA3JIMYHBIX YPOBHAX JAETaIH3alMH, MPUYEM YHUCIIO YPOBHEU
3aBUCUT OT Pa3MEPOB U CIIOKHOCTH 3a7aud 0OpaOOTKH JAaHHBIX. YPOBEHb ACTAIM3AIUU JIODKEH OBITH
TaKUM, YTOOBI PA3IMYHBIC YACTHU U B3aMMOCBA3b MEKy HUMU ObUIH MOHSATHBI B LIEJIOM.

1. OcHoBHBIE npaBuJia BbINOJHCHUA CXEM AJITOPUTMOB M IIporpamMmm

CxeMbl BBINOJHAIOT HA JIMCTAaX cTaHAapTHOro ¢opmara. Cxema J0JKHA ObITh TOCTPOEHA TAKUM
o0Opa3oM, 4TOOBI MOTOK HMH(pOpMAlUMU HMEJ HalpaBlIeHHE CBEpXy BHM3 M cjeBa HampaBo. Taxoe
HampaBJIeHUE CUUTAETCS CTAHIAPTHBIM M CTPEJIKU Ha COCTUHSIOIINX CUMBOJIBI JIMHUAX, KaK MPaBUIIO, HE
yKa3bIBaloT. EciiM MOTOK MMeeT HampaBiieHHe, OTIMYHOE OT CTAaHAAPTHOTO, CTPENIKHU JIOJIKHBI YKa3bl
BaTh 3TO HampasiieHue. JIMHUK B cxemax, Kak MpaBuJIo, JOJDKHBI HOJXOANUTh K CUMBOIY ((urype) ciena
WM CBEPXY, UCXOJUTh CIPaBa WM CHU3Y U ObITh Ha MIPABJIEHBI K LIGHTPY CUMBOJIA.

CHUMBOJIBI U COEIMHSIONINE JIMHUM JOJDKHBI MMETh OJMHAKOBYIO TOJIIMHY (pEeKOMEHAYeTcs
TOHKas JInHusl ). JKenaTenpbHO, YTOOBI CHMBOJIBI OBLITH OJTHOTO pa3Mepa U pacrojarajuch paBHOMEPHO.

dopma CUMBOJIOB JODKHA MOBTOPATH (hopmy, ycraHoBieHHyto ['OCT 19.701-90. Ilepeuens,
HauMEHOBaHME, 0003HAYeHHE M COOTHOLIEHHE pPa3MEpPOB CHMBOJIOB M OTOOpakaeMble UMHU (YHKIUU
MIPUBEJICHBI B IPHIIOKEHUH A.

Pa3mepbl CHMBOJIOB ONpPENENSIOTCS HACHIIIEHHOCTbIO CXEMbI, KOJUYECTBOM TOSCHSIOIIErO
TEKCTa BHYTPU CUMBOJIOB M TEXHUYECKHUMH BO3MOXHOCTSIMHU YCT POMCTB BbIBOJIa KOMIIBIOTEPA.

BHyTpu cHUMBOJIOB MOMENIAIOT KpaTKHE 3alucu U 0003HAUEHHUs, CIIyKallue ISl MOHUMAaHUS
BBINOJIHAEMBIX UMM (QyHKIMN. TekcT Oosee mogpoOHOTo onuca HUS U MOSICHEHUS QYHKIMIA MOMEIatoT
B CUMBOJIE KOMMEHTApHSI.

JIMHUY, COEQMHSIONIME CHMBOJBI JIOJDKHBI OBITH HpuUeMiIeMON JMHBL. JIMHUM TOTOKa
MH(OPMAIINHU IOYCKAETCs Pa3phIBaTh B CAEAYIOMIMX CIyJasX:

a) CBsI3bIBaeMble JIMHUEH CUMBOJIBI HAXOATCS Ha Pa3HbIX JIMCTaX;

0) CUMBOJIBI CXEeMbl yJAaJeHbl OPYr OT JApYyra, U COCIUHSIONINE JIMHUM OYIyT JUIMHHBIMHU WA
OyayT nepecekaTh JIpyrue JIMHUH.

B mecte 0OppIBa JMHMM U B MECTE €€ NPOJOJDKEHHS NMPUMEHSIOT CUMBOJIBI- COEAMHUTENN C
OJIMHAKOBBIM OYKBEHHBIM, IIU(PPOBBIM MU OYKBEHHO-IIU(PPOBBIM 0003HAYEHUEM.

B cxemax MOXeT MpUMEHAThCA HICHTU()UKATOP CUMBOJIOB, KOTOPBIH OMpenenseT CUMBOI s
UCIOJIb30BaHUsl B CIPAaBOYHBIX MLENAX (HampuMep, IOPSAKOBBIM HOMEpP CHUMBOJIA IO CXEME).
WnenTudukaTop CUMBOJIA JIOJDKEH pacroiaraTbcs clieBa HaJ CHMBOJIOM. B cxeme MOXeT MpUMEeHAThCS



OIMMMCAHUC CHMBOJIA, UCIIOJB3YCMOC IJId YIYyYIICHHUA MTOHUMAHUA (1)YHKLII/II/I CHMBOJIa KaK 4aCTHu CXCMBbI,
KOTOpPOC HGOGXOILI/IMO nomMeniaTh CripaBa HaJl CUMBOJIOM.

2. BpInoiHeHHe CXeM AJrOPUTMOB U MporpamMm B Visio

VISI0O — 3TO COBpEMEHHBIH TpadUuecKuil pEeNaKTop, MpEeIHa3HAYCHHBIH s OBICTPOro M
3G (HEeKTHBHOTO CO3/IaHusl TpapUUecKuX H300pakeHUH 000 CII0K- HOCTH. BHE 3aBUCMMOCTH OT
CIIOCOOHOCTEH TMOJIb30BaTENs K PUCOBaHMIO Visio 0o0JerdaeT co3JaHue BCEX THUIIOB CXEM, TUarpamMm U
pucyHkoB. OH SBJISETCS HE COBCEM TPAJAULMOHHBIM TpaQHUUECKUM PEJAKTOPOM: C OJHON CTOPOHBI,
obmagaer OOraTbiIMd BO3MOXKHOCTSIMH JUIS TIOCTPOSHHS CIOXHBIX dYepTekedl u  rpadudeckux
M300pakeHMid, a ¢ JPYrol — UMeeT MHOXKECTBO TOJE3HBIX M YAOOHBIX HAJACTPOEK, 00ECIEeUnBAIOINX,
HampuMep, OOCTYIl K OPraHW3alMOHHBIM JHarpaMMaM WIH TOCTPOCHHE OOBIYHBIX M TPEXMEPHBIX
rpaduKoB.

CocraBienue cxeM B Visio MOXKHO YCIIOBHO Pa3JIeIUTh HA TPU dTama:

— TIOJITrOTOBKA K paboTe;
— (dopmupoBaHHe N300pAKEHHUS CXEMBI;
— paboTa ¢ TEKCTOM.
3anyck ocywecmensemcs KHONKOM Ha maHenu 3anad [lyck — Bcee mpo- rpammer — Microsoft
Office — Microsoft Office Visio.
B pesynbraTte Ha S5KpaHe OTKPOETCS OKHO MPUIIOKEHHS, KOTOPOE COCTOMT U3 JIBYX YacTei: cieBa

— okHo Kareropun ma6ionos (Choose Drawing Type), cipaBa — manens 3amad [Ipuctymas x padore
Microsoft Office Visio (Getting Started) (pucyHoxk 3).

R Microsoft Visio
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Pucynox 3

B o6nactu Ilocnennue mabnonsl (Template) mepeunciensl mabloOHBI, BXOASIIME B JaHHYIO
KaTeropuIo, a TAK)Ke MOKa3aHbI IPUMEPHI CXEM.

Ecnu vy oimH U3 111a0JI0HOB HE COOTBETCTBYET MOTHOCTHI0O HEOOXOIMMBIM TPEOOBAHUSM, MOYKHO
UCIONIb30BaTh HamOoJee MOAXOMSIIIMNA W3 uMeromuxcs. Ecaum B mabnoHe HET HYXHBIX (QUTYp
(CUMBOJIOB), B TIPOIIECCE CO3JaHUS CXEMbI UX MOXXHO 3aMEHUThH (UTYPAMHU U3 IPYTHX MIa0JIOHOB.



Coszoanue ¢aiina Hosoco dokymenma. B crnucke kareropuu mabIOHOB HEOOXOAMMO BHIOpATh
mabnon brok- cxema. CrmpaBa Bbiaenutcs mabnoH I[Ipoctas Omok-cxema. Temepb ocraercs TOIBKO
HaxxaTh KHOMKY Co3/1aTh.

B pesynbraTe BBITOIHEHHBIX JACHCTBHIA Ha DKpaHE TUCILICS YBHIUM IYCTYHO CTPaHUILY ClipaBa U
OKHO DPurypsl cieBa (pUCyHOK 4).
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$urypa Tpadapst Brmamea Crpasmsma (J'rpnr.a Cfoamacre
CTPAHHIE OnoE-CReNEl COCTOAHER ECTAEEH
Pucynok 4

Crpannma nokymenta Visio otoOpaxaercs B BuAe OyMaKHOW CTpaHMIIBI C HAHECEHHOW Ha Hee
CETKOM, KoTopast o0erdaer pazmenieHne Guryp. ['opru3oH TanbHas U BepTHKAIbHAs JIMHEUKH TTOMOTal0T
MO3UIIMOHUPOBATH (UTYPHI U TTOKA3BIBAIOT pa3Mep CTPAHUIIBI JOKyMEHTa. Y 0eauTech, 4To B MeHIO Bujg
(View) Bkmtouensl onmuu Jluneiiku, Cetka, Hampasnsromue u Touku coennHeHus. Bbliie cTpaHUIIBI
JIOKyMEHTa PACIOJIOKEHBl OTOoOpakaeMble [0 YMOJYAaHWIO MeEHI0 Visio, CTaHJapTHas IaHelb
WHCTPYMEHTOB U TMaHenb (OpMaTHPOBAHUS, KOTOpBIE COJEpKaT Hambojee YacTo HCIOJIb3yeMble
WHCTPYMEHTBI JUIsl CO3JaHHs, M3MEHEHHs M (OpMaTUpPOBAaHUSA TEKCTa, PUTYp W auarpamm. MHorue
KHOTIKY Ha THX MAaHEISIX HHCTPYMEHTOB aHAJIOTHYHBI UCTIOJIB3YyEMBIM B IPYTHX Iporpammax Micro- soft
Office System.

HexoTopsie KHOTIKM 3TUX TIaHEJIEH WHCTPYMEHTOB COJIEP)KAT PACKPBIBAIOIITNECS CITUCKH, KOTOPHIS
BKJIIOYAIOT OMNIMU WM JAPYTrUe JOCTYMHBIE JJIsl BbIOOpa HHCTPYMEHTHI. UTOOBI YBHIIETh CIHCOK,
HEO0OXOMMO IIETKHYTH 1O CTPEJIKE, PACTIONOKEHHON CIpaBa OT MUKTOrpaMMBbl. Eciii KHOTIKA Ha MaHenn
WHCTPYMEHTOB HE 3HAKOMa, MOXHO 3a/Iep’KaTh Ha HEW yKa3aTellb MbIIIH, U MOSBUTCS BCIUIBIBAIOIIAS
MOJICKa3Ka, KOTOpas COOOIIWT, KaKyl0 KOMaHIy dTa KHOMKA MPEACTaBseT. Visio MPeaoCTaBIsIeT
OBICTPBII TOCTYI K 4acTO MCHOJB3YEMBIM KOMaHJaM uepe3 KOH- TeKCTHOE MEHIO, KOTOPOE MOSBISETCS
MpU TIETYKE MPaBOM KHOMKOW MBIIIM HAa BBIOpAaHHOM 3JieMeHTe. UTOOBl yBHUIETh KOHTEKCTHBIE MEHIO
CTpaHUIIbl JTOKYMEHTa, 00JIaCTH TaHeNlel HHCTPYMEHTOB, BKIAJAOK CTPAHUI] UM (UTYpPHI, HEOOXOIUMO
MIETKHYTh HA HUX TPAaBOM KHOMKOW MBIIIIH.

Huxe cTpaHuIlbl JOKYMEHTa PAcIOJIOKEHBl BKJIAJKH CTpPaHUI], OOJerdaronipe mepeMeriecHrne
MEXy CTpaHUIIAMH MHOTOCTpaHUYHOrO JoKyMeHTa. Emie Hmxke pacmosaraercsi CTpoka COCTOSHUS C
uH(popMalnveld O BBIJEICHHBIX HAa CTpaHHIe AOKyMeHTa (urypax. CmpaBa OT CTpaHHIIBI JOKyMEHTa
MOKHO OTOOpa3HUTh MaHENTH 33aJa4 M C UX MOMOIIbIO MOJYYUTh JOCTYN K MHPOpMAIHH, crienuGuuHoi
JUISl KOHKPETHOM 3a7a4H.



Cepo-cunsisi 001acTh, OKpYy)KamoIlas CTpaHHIly IOKyMmMeHTa, — 3T0 OOnacte BcraBku ((oH),
KOTOPYIO MOYKHO HMCIIOJIb30BaTh /Il BpDEMEHHOI'0 XpaHeHUs! GUryp U IpYrux 3JI€MEHTOB JuarpamMmbl WIH
cxembl. UTYpBI, paCIOJIOKEHHBIE B 3TOW 00nacTu, He mevaratorcs. CeTka, KOTopas oToOpaXkaercs Ha
CTpaHUIIe, MOXET TeyaTaThCsl WM He nedataThes (naHHas QyHKuus perynupyercs B okHe [lapamerpsl
CTPAHMUIIBI). -

HacTtpoiika mapameTpoB cTpaHuIlbl. [ HaCTPOHKH apaMeTpOB CTPAHUIBI B CTPOKE MEHIO
He00Xx0auMo OTKpbITh Paiin — [lapameTps! cTpaHubl. B OTKphIBIIEMCSI OKHE CIIEIYET:

Ha BKJIaake Hactpoiika meyaTy yCTaHOBUTb:

Oymara B npuHTepe — A4;

OpHUEHTAIHs — aIbOOMHas;

macmTad — 70% (3ToT MacmTab HEOOXOIUMO YCTAaHOBUTH JUISl TOTO, YTOOBI JOKYMEHT (hopmara
A3 pacnieuarancs Ha opmate A4);

Ha BKJIaJKe Pazmep crpaHuiib:

pa3Mep CTpaHUIIbl — IPEAONpPEACIICHHBIN pa3mep: A3.

[TapameTpsl OCTaNbHBIX BKJIAJOK HE H3MEHSAIOTCA. [lociie BBINIOJHEHHWS BBINICTIEPEYUCICHHBIX
NeHCTBUI HEOOXOAUMO IIEIKHYTh JIEBOM KHOIMKOW MBIIIN MOCIEA0BATENIbHO MO KHOMKAM MPUMEHUTh U
OK.

MacmrabupoBanue oToopaxeHus: JokyMmenTa. [Ipu co3ganuu auarpaMMbl WM OJIOK-CXEMBbI
Ha OCHOBE MmadyiioHa Visio OTOOpa)kaeT BCIO CTpaHUIy AOKyMeHTa. MOXXHO YBEIMYUTh MAacIiTtad u
0oTOOpa3uTh 0osiee KPYMHO 00JIaCTh BCTAaBKH WJIM YMEHBIIUTH MaciiTad, yToObl OXBAaTHUTh BCIO OJIOK-
CXeMy WJIH €€ 4YacTb. boOIbIIMe CXeMbl MOXHO TPOKPYTHTb, «3aXBaTHUB» CTPaHHUIY JOKyMEHTa
yKa3aTelieM MBIIIM U TEPEMECTHB €€ B HY)KHOM HarpaBiieHHH. V3MeHeHue macmTaba W MPOKPYyTKa
MOMOTarOT OBICTPO MEepPEMEIIATHCS IO CTPAHULIEC U YBETHUHUBAIOT 3(pPeKTUBHOCTH paboThI B cpene Visio.

Visio mpeasaraeT HECKOJIBKO CIMOCOOOB HW3MEHEHMs MaciuTaba wn300paxke- HHs, BKIIOYAs
«KHOIIKY» Ha TIaHEJIM HHCTPYMEHTOB U KOMOMHAILIMY KJIABUIIL.

[epBorit cnoco0. B crpoke mMeHo HeoOXoaumo OTKpeITh Bupg — Ilanopama m macmrab. B
pe3yabTaTe OTKPOETCsS OKHO C TeM K€ Ha3BaHHEM, KOTOPOE MOKET pacrojiaraTbCsi B JH000M yJO0OHOM
IUTSL TIOJTB30BATENST MECTe pabodero moiis JOKYMEHTa HITH 101 OKHOM DPUurypsl. B 3TOM OKHE MOIHOCTHIO
oToOpa3uTCs CTpaHUIA C PaMKO#l Kpac- HOro 1pera. Eciu JOKyMeHT Ha paboueM mose oToOpaxaercs
MOJTHOCTBIO, TO KpacHasi paMKa B 3TOM OKHe OyzeT oTcyTcTBoBaTh. CripaBa OT CTPAHHIIBI B 9TOM e OKHE
HaXOJUTCSl BEpTUKaJbHAas I0JIOCA IMPOKPYTKH, C MOMOIIBIO KOTOPOH MOYKHO HM3MEHATh MacIuTao.
[lepememnias paMky B JiIOOyI0 TOYKY CTpPaHHUIBI, MOKHO OBICTPO OTOOpakaTb HEOOXOAMMOE TOJe
JOKYMEHTA.

Bropoit cnoco06. Haxxumas knaBumry Ctrl u1 0OIHOBPEMEHHO MPOKPY4MBas KOJECO Ha MBIIIH,
MO’KHO OBICTPO yBEIMYUBATh WM YMEHBIIATh MaciiTad oToOpakeHus JoKyMeHTa. Bennunny macmtadba
0TOOpaKEHHSI TOKYMEHTa MOKHO MPOCIIENTh B OKHE MacTab Ha CTaHIapPTHOW MaHEeIn HHCTPYMEHTOB.
[TpokpyunBass Kojeco Ha MBIIIM, MOXKHO IepeMellaTh JOKYMEHT BBEpX WM BHU3. Haxas koseco
MPOKPYTKH M OJTHOBPEMEHHO JIBUTAsI MBIIITb, MOKHO MTEPEMEIIaTh JOKYMEHT B JTIOOOM HaIlpaB- JICHUH.

3. ®opMupoBaHHEe H300PaKEHUS CXEMBbI
Microsoft Office Visio BkiltoyaeT MHOXKeCTBO (UTyp (CHMBOJIOB), KOTOpBIE TPeAHA3HAYEHBI IS
OBICTPOTO CO3/IaHUs CXEeM, AUarpaMM U mporpaMm. OUrypbl — 3TO CTPOUTENbHBIE OJIOKH Beex cxeM Visio.
Bce ¢urypsl o6beauHeHsl Mo TeMaM B 11a0s0Hbl. C MOMOIIBIO BCTPOCHHBIX II1a0JIOHOB, TpadapeToB U
CTaHJAPTHBIX MOJyJeH MOKHO CO3/1aBaTh Kak MPOCTEHIINE CIal/ibl MIIM CXEMbI, TaK U OYEHb CIIOXKHBIE

YEePTEIKU MITH OPTaHU3alMOHHBIE JHATPAMMBI.
Jlnist Toro 4roObl TO3HAKOMHUTBCS CO BCEM HAOOPOM II1a0IOHOB U (UTYp, HEe- 00XOJMMO B CTPOKE

=

MEHIO OTKpbITh Paiin — Durypsl uin Ha CTaHIAPTHOM Ma- HETM UHCTPYMEHTOB HAXKaTh KHOIIKY .
st addhexTuBHON pabOTHI C JIOOBIM THIIOM (QUTYP B KKIO0M cXxemMe HEOOXOJAMMO MOHHUMATH
TJIaBHBIE TIPUHIIMIIBI WX TIOBEIEHUS, Pa3iNuus MEXIy THIMaMHu GUTYp U TO, KaK B3aUMOJCHCTBOBATH C
¢urypamu Visio.
OpHMM W3 OCHOBHBIX BHJOB B3aMMOJCHCTBHUS ¢ (UTYpaMH SIBISETCS MX TEPEeTACKUBAHUE W3
Tpadapera Ha CTpPaHMILYy AUArPaMMBbl UM CXEMBl C LIENbI0 J00aBieHUs] 3TOW (UTYyphl B JOKYMEHT.



JIpyruM BHJIIOM SIBIISICTCSI TIPEABAPUTEIBHOE BBIACICHHE (PUTYPHI TIepel KaKUM-THO0 JAEHCTBHEM C HEll.
Jlns 3TOro HeoOXOAMMO TOMECTUTH yKas3aTeldb IOBEpPX TOW (QUIypbl, KOTOPYIO XOTHTE BBIACIUTH, W,
KOTJa IOJ yKa3aTeleM IOSBUTCS BCEHANPAaBJICHHAs CTpeNKa, MICJKHYTh Ha ¢urype. OmnpenenuTs,
BblJe/IeHa (GUrypa WIM HET, MOXHO IO HaJIMYMIO y HEe MAaHMIIYJIATOPOB BbLACICHHS (KBAaIPATHKH
3eJIeHOTO IBeTa). UTOOBI CHATH BBIZCICHHE, IICTKHUTE B OOJACTH BCTaBKM HJIM Ha IMYCTOM oOjacTu
CTpaHMIIbI TOKyMeHTa. YTOOB! yianuTh (PUIypy CO CTPAHUIIbI JOKYMEHTA, €€ HY’KHO BBIJICIUTh U HAXKaTb
knasuiny Delete. @urypsr Visio OpIBalOT OJHOMEPHBIMH U IBYMEPHBIMHU. DTO pa3inyue BIIUs-

€T Ha TUI MaHUIYJISITOPOB BBIJACIICHUS, OSBIISIIOIUXCS [IPU BbIIEIEHUU (GUTYPBI, U Ha CI10COO paboThl C
HEH.

OnHomepHble (QUrypsl BeAyT ceOsi Kak JIMHMM, JABYMEpHbIE — Kak HpsAMOYroibHUKH. Ilpu
BBIJICJICHUU OJHOMEPHON (PUTYpHI TMOSBIAIOTCA J1Ba MAaHUMYJSATOpA BBIACICHHS (KOHLIEBBIE TOYKH),
KOTOpbIE CIIy’KaT JJI U3MEHEHMs pa3Mepa (QUrypsl Npu oMol neperackuBaHusa. KoHieBas Touka B
Hayaje OJHOMEPHOH (Urypsl — 3TO HayalbHas TOYKa (MIPEJCTaBIsieMas CUMBOJOM «X»), a KOHIIEBas
TOYKA B KOHIIE (PUTYPBI — 9TO KOHEYHAs TOYKA (IIPEICTABIIEMAasi CHMBOJIOM «)).

[Ipu BbIIENnEHUM ABYMEpHOU (PUIyphl (PUCYHOK 5) BOKpPYT HEE MOSBISAETCS MPSIMOYTOJIbHOE I10JIe
BbIJIEJIEHUS. DTO I10JIe UMEET BOCEMb MAHUITYJISITOPOB BBIAEICHHUS: 110 OJJTHOMY JUJIsl KQXJI0OTO U3 YEThIpex
YIJI0B U TI0 OHOMY Ha Ka)JIOW M3 CTOPOH MO BblAeTIeHHs. [IoBepX mosist BbIIEIEeHUS IOSBIISIETCS. OJIMH
MaHUMyAsATOp BpaieHus (1) 1 MaHUTyIATOp BpallleHus B LeHTpe Gurypsi (2).

o < 1
"
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Pucynok 5

C noMoIpl0 MaHMITYJISTOPOB MOKHO M3MEHSATHh pa3Mmephl (Urypbl U ee yrona noopota. Eciu
3aJlepKaTh yKas3aTelb MOBEpX YIPaBIISIOMIEr0 MaHUIYJISTOPa, TO MOSBUTCS BCIUIBIBAIOIIAs MOJCKA3Ka,
TOBOpSIIAs O TOM, YTO MOXKHO JIeJIaTh C 3TUM YIIPaBIISAIOLUIMM MaHHUITYJIsTOpoM. [t moBopoTta Gurypsl
HE0OXOIMMO NEpeTalluTh MAHMITYJIATOp BpaleHus. YToObl MpONOpLHUOHAIBHO U3MEHUTh €€ pa3Mep,
HE00XO0AMMO MEepeTalluTh OAUH U3 YIIIOBBIX MAaHUITYJIATOPOB BbIIEICHUS.

Jlobasnenue gueyp (cumeonos) 6 dokymenm o10x-cxemsi. Ilpu 3arpyske madmnona [Ipocras 6mox-
cxema B okHe PDurypsl nosBarcs Tpadapersl Guryp (cumpoiioB): «Ctpenku», «DOHOBBIE PUCYHKHY,
«®urypsl npoctoil Oyok-cxembl», «Pamku». Jlrob6oii Habop TpadaperoB (UIYyp MOXKHO OTKPBITH,
IIEJIKHYB JI€BOM KHOIMKOM MBIIIY 110 CTPOKE Ha3BaHMUSL.

Bri6epute HeoOxoqumyto ¢urypy u3 tpadapera «DuUrypsl npocToi OJI0K- cXeMbD». 3afepKUTe
ykaszateib noBepx ¢urypsl. [losBuTCs BCIubIBarommas mojcka3ka, roBopsiias 0 TOM, Kak UCHOJIb30BaTh
aTy ¢urypy. Ileperamure ¢purypy B n1r0060€ MECTO CTpaHHULBI JOKyMEHTa. B mpolecce neperackuBaHus
oOparaiiTe BHUMaHUE Ha CTPOKY COCTOSIHUS B HHKHEH 4acTH OKHa Visio.

Visio ompenensier mojoxeHue (GUrypbl Ha CTpaHUIE JOKyMEHTa (pHCY- HOK 0), HCIONb3yd
TOPU30HTAIIBHYIO U BEPTHUKAIBHYIO JTMHEUKH, M OTOOpAKaeT 3TO MOJOKEHUE B CTPOKE COCTOSHHUSL.

OOpatuTe BHMMaHHWE Ha TO, YTO INpPHU IMEPEMEIIEHUU MO CTpaHHUlle (purypa NpuBSA3bIBAETCS K
JIMHUSAM CETKH, U 3TO 00JIerdyaeT ee NOo3UIMOHUPOBAaHUE U BEIpaBHUBAHUE.

Bce ¢urypel (cumBoOIBI) JOJDKHBI pacroiaraThCsi Ha TMOJ€ JIOKYMEHTa paBHOMEPHO Ha
BEPTUKAJBHBIX JIMHUSAX CBA3M M 1O TOpU3OHTanu. Pa3Mepbl Bcex QuUryp MAOKHBI OBITh
MPOIMOPLIMOHANIbHBI pa3MepaMm, YKa3aHHbIM B cTaHiapTe. Eciu Heo0X01uMo, TO U3MEHSIOT pa3Mepbl BCeX
¢buryp ogHOBpEMEHHO B OJIMHAKOBOMIPONOPLUH. DTO MOXKHO C/AEJIaTh, BHIJCIUB BCe (PUTYpBl paMKOW U
MIOTSIHYB 3a YTJI0BOM MapKep.
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Pucynok 6

[Ipu mepemeniennn (GUrypsl B HY)KHOE MECTO OTIYCTUTE KHOMKY MbImHU. Purypa ocraHercs
BBIJICJICHHOM, a CTPOKA COCTOSIHHA OylIeT 0TOOpa)kaTh ee IUPUHY, BEICOTY M yroJI TOBOPOTa (PUCYHOK 7).
[IlenkHUTE MBIIIBIO HA 00JIACTH BCTABKH, U BbIJENIeHUE (PUTYPHI OyIIEeT CHATO.
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Pucynok 7

UroObl mepeHecTH (UIypbl B JIpYyroe MecTo, HEOOXOAWMO HX BbLAETUTH. MOXHO BBIJCIUTDH
KOXAyI0 (QUrypy O OTIEIBHOCTH, IOMECTUTH YKa3zaTellb MBIIIM MOBEpX (UTYPHI, W TOOYEPETHO
nepeHecTd. MOXXKHO BBIAEIUTh HECKOJIbKO (PUIYyp OJHOBPEMEHHO PaMKOM Tak ke, Kak M B APYrux
rpaduUecKuX MPHUIOKEHHSIX.

Coedunenue ¢ueyp (cumeonog) 6 bnok-cxemax. Bece Gurypsl (CUMBOJIBI) HA CXeME JOJKHBI OBITh
COEIMHEHBI MEXy COOOU JIMHUSMH. DTH JIMHUH TTOKA3BIBAIOT HAMPABIIEHHE MTOTOKA HH()OpMAIUH.

Visio MO3BOJISIET JIETKO COENUHATH (UIYpbl (CUMBOJIBI) JHarpaMM M OJIOK- CXEM C MOMOIIBIO
KOHHEKTOPOB (COCTUHMUTENbHBIX JIMHUM) — OJHOMEpPHBIX (GUryp. DTH (QUrypbl NPEACTaBISIOT COOON
JMHUMA WIH CTpenku. [Ipum mepememieHnH COeTWHEHHBIX (UTYp (CHMBOJIOB) KOHHEKTOPHI OCTAIOTCS
NPUCOCTUHEHHBIMU K TepemeniaeMbiM ¢urypam. UToObl pa3OUTh 3Ty CBS3b, HY)KHO IEPEMECTHTb
KOHIIEBYIO TOUKY KOHHEKTOpPA WJIM YIAlUTh €r0 COBCeM. B OJIOK-CXeMaX MOKHO MOMECTHTH IBYMEPHYIO
burypy Mexnay ABYMS COEIMHEHHBIMH (urypamu, u Visio IepecTpoUT JUHUU COEAMHEHHS U CBSDKET
MOCJIEI0BATENBHO BCE TPU (DUTYPBHI.

IIpy wu3MeHeHMM coeAMHEHUH Mexny ¢urypaMu W TepeMelIeHUH COeAMHEHHBIX (uryp
WCTIOJB3YeTCs] HECKOJIBKO CHEIHAIbHBIX HHCTPYMEHTOB, KOTOPBIE TIOMOTAIOT MPAaBMUIIBHO PACTIONIOKHTD U
BBIPOBHATH (pUTYphl. B 10KyMeHTe Takke MOXKHO M3MEHUTbh OPUEHTAIMIO BCEX COEAMHEHHBIX (pUryp —
HarpuMep, MO)KHO H3MEHUTh MaKeT OJIOK-CXEeMBbI, TOBEPHYB BBEPX HOT'aMH HIIM CJIEBa HAIIPABO.

B Visio MOXHO c03/1aTh JBa TUMA COEAMHEHHUI: COCAMHEHUS MEXIy (UTypaMH U COCTUHEHHUS
Mexay Toukamu ¢uryp. CoeauHeHre Mexay (Urypamu BBIIOJHSETCS MO ABYM OJIMKAHIIMM TOUYKaM
¢uryp. CoeaqrHeHuE MEX1y TOUKaMHU (UTYp CBS3bIBAET UX MO KOHKPETHBIM TOUKAM COEIMHEHUSI.

[Tpu prucoBaHNM KOHHEKTOPA €Tr0 KOHIIEBBIE TOYKH IIPUKICHBAIOTCS» K Gurypam. B pesymbprare
co3JlaeTcs CBA3b, KOTOpas HE pa3opBeTCs OO TeX IMOop, NMOKa He OyAeT mepeMmeleHa KOHLEBas TOYKa
KOHHEKTOpa WM OH He OyneT ymaineH. [Ipu BeIIeneHHH KOHHEKTOpA, «ITPHKIEEHHOTO» K (urype, ero
KOHIIeBas TOYKa CTAHOBHUTCS KPAacHOM, yKa3blBas, 4TO MPH MEPEMEIICHUU COEINHEHHBIX (PUTYp KOHHEK
TOp U3MEHHT CBOE pacroioxenue. /st coequHeHust GUryp CymecTByeT HECKOIBKO CIIOCOOOB.

Ilepswiti cnoco6. CHauana MOMECTUTh BCe HEOOXoauMbie (QUTYpHI (CUMBOJBI) OJIOK-CXEMBI Ha
CTpaHMIy JOKYMEHTa. 3aTeM Ha CTaHAAPTHOW IIaHeld WHCTPYMEHTOB IICJIKHYTh 110 KHOIIKE

CoenunurensHas tunus (Connector Tool) Lo . YKazareib U3MEHUTHCS HA TUKTOIPAaMMY KOHHEKTOPA.
[Tonsectu ero xk Touke coequHeHUs PUTYPHI U, HE OTITYCKasl JIEBYIO KHOMKY MBIIIH, IPOTSIHYTh K Touke
coeiMHeHus cieayomed Gurypel. OTIYCTUTh KHONKY MBIIIM B TOT MOMEHT, KOT/Ia MECTO CKJIEUBaHUS




Ha DKPaHE BBIICTUTCS KPACHBIM IIBETOM (PUCYHOK 8).
Pucynok 8

MpUKnenTe K TOYKa COBAMHEHMA

&

m

Bmopoii cnoco6. Ecnn nepen n06aBieHreM BTOPOH U MOCHEAYOLMX (UIyp Ha CTaHAAPTHOMN
[IAHEJIM MHCTPYMEHTOB INEJIKHYTHh (BKJIIOYUTh KOMaHAy) mo KHomnke CoeIuHu- TejlbHas JIMHUS

(Connector Tool) L~ , TO (QUIypbl aBTOMATHYECKH COCIAMHSIOTCS JPYr C JPYroM JIMHHUSMH,
MOKa3bIBAIOIIMMH MOCIIEI0BATEIHHOCTD BHIMOIHAEMBIX JICHCTBUIA TIOIH30BATEIIEM.

Ilocne coenuHeHuss QUIyp KOHHEKTOpaMH HEOOXOJUMO IPOCTaBUTh IOPSAKOBBIA HOMEp
CHMBOJIa Ha CXeMe. DTO MOXHO CIellaTh BpPY4YHYIO, 100aBUB TEKCTOBYIO (urypy. Pacmonoxurts ee
HE00X0/IMMO CJIeBa HaJl CUMBOJIOM.

Visio MO>XeT HyMepoBaTh (PUTYphl B OJIOK-CXE€ME aBTOMATUYECKH.
st atoro Heobxomumo OTKpeITh CepBuc — Hanctpoiiku — JlonmoaHUTENbHBIE penicHust Visio

—Hywmepanus guryp (pucyHok 9).
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Pucynox 9

B oTkpeiBIIeMcs paboueM OKHE clieyeT BBHIOpaTh HEOOXOIMMBIE JOMOIHUTENbHBIE MapaMeTphl
JUTSL HyMepanuu Quryp.



Peoaxmuposanue xonnekmopog (coedunumenvuvix aunuil). Visio TO3BOJSET HE TOJIHKO
JIETKO CO3/1aBaTh B CXE€MaX COCIWHEHHS, HO W JIETKO M3MEHATh MX. B0O3MOXHO, moTpedyeTcs
100aBUTH B OJIOK-CXEMY MPOIYLICHHBIH IIar WIK U3MEHUTh MOCIEI0BATEIBHOCTD I1aroB, YTOObI
cienare mporecc O6osee IPPEKTUBHBIM, WIN TEPSHANPABUTh HECKOJIBKO KOHHEKTOPOB OJIOK-
cxembl. C moMompio Visio MOKHO BCTaBIISATh (PUTYPBI MEXIy YK€ COCIMHEHHBIMU (pUTypaMu, a
TaKXKe MepeMeniath QUrypsl, He 3aTparuBas COCJMHEHUN MEXy HUMH, BHOCS, TAKHM 00pa3oM,
W3MEHEHHUS B OJIOK-CXEMY.
Ecnu HeoO0X0IMMO BCTaBUTh MPOIYILIEHHBIA CUMBOJI B OJIOK-CXEMY, TO CJICyeT:
— OCBOOOJIUTH MECTO B IIETIOYKE CUMBOJIOB, IEPEMECTUB, HAIIPUMED, OJTUH
— W3 CHMBOJIOB BBHIIIIC;
— meperanuth ¢ Tpadapera bazoBbie (UTYpbl OJOK-CXeMbl HEOOXOIAMMBIH CHMBOI |

IIOMECTHUTD €I'0 Ha OCBO6OI[I/IBI_HeeCH MCCTO ITIOBEPX KOHHEKTOPA,

92

—  OTPENAKTUPOBATh KOHHEKTOP.

UroObl M3MEHUTH PACIOIOKEHHE KOHHEKTOpa, HEOOXOAMMO ero BbIeIHTh. llpu
MepeMEeLIeHIH CPeIHEro MapKepa Ha BEPTUKAIbHOW YacTH JIMHUU caMa JIMHUA OyAeT ABUTaThCs
BJIEBO WJIH Hampaso. [Ipu mepemenieHnn CperHEero Mapkepa Ha FOPU30OHTAIBHOW YAaCTH JIMHUHU
cama JTUHUS OyAeT JBUTAaThCsS BHU3 WU BBEPX.

KonHekTopamMu 0J10K-CXEMbl IO YMOJYaHHIO OOBIYHO SIBJISIFOTCSI JIMHUU CO CTPEJIKAMH.
Ecnu Hyx)HO u3MeHUTH (HOpMYy JHHHHI, COSIUHSIOMMX (UTYphl, HEOOXOANUMO CHayalla BBIICIUTh
JUHUIO. 3aTEM Ha CTaHJApPTHON MaHeId MHCTPYMEHTOB ILEIKHYTh MO TPEYrojJbHOMY MapKepy

—

—
kHonku KoHue!l muauit == |, 3 Beimagaroiiero cnucka Beiopats — Het konnoB nunuu. Te xe
camble JIeUCTBHS HEOOXOIMMO MOBTOPUTH CO BCEMHU KOHHEKTOpaMu. MOXKHO CHaydaja BbIICIUTH
BCE JIMHUHU, a 3aTEM OJHOBPEMEHHO U3MEHUTH UX (POPMY MO BBHIIIEHU3II0KEHHON CXeMe.

J171 n3MEeHeHHUs TOJIIMHBI IMHUU HYKHO BBIOpAaTh JIMHUIO, a 3aTEM:

— MOXHO BOCITIOJIB30BaThCA KOHTCKCTHBIM MCHIO, BI)I6paB U3 HET'O CHadalia
®opwmar, a 3arem JInHus;

— MOXHO Ha CTaHHapTHOﬁ MaHCJIM UHCTPYMCHTOB IICJIKHYTH 11O KHOIIKC

L

Tomuua TUHUNA

Ecan npu COCAUHCHHUU (I)I/Il"yp JIMHUA TTOJy4YHnJIachb JIOMaHOH BMECTO HpHMOﬁ, TO 9TO
MOKHO HCIPABUTh, BBIACINB KOHHCKTOP W HU3 KOHTCKCTHOIO MCHIO BBI6paB IUKTOrpaMMy

[Ipsimast coeqHUTENbHAS JINHUSA N
Pabora ¢ Ttekcrom. Jlyis pabOThl ¢ TEKCTOM PEKOMEHJyeTcs Ha paboduil CTOJ BBIBECTU
na”ens Popmar tekcra. s 3Toro HeoOXOAMMO MOJABECTH KYpcop K JH000I MUKTOrpamMMme Ha
CTaHHapTHOfI MMaHCJIN WMHCTPYMCHTOB, HICIIKHYTH npaBoﬁ KHOITKOW MBIIITH U B KOHTCKCTHOM
MEHIO BBIOPATh ®dopmar TEKCTa. B pe3yJsprare OTKpOETCS MIaHEeNb
‘AT A7 abe fBC X° X, = E—=— ¥= 1= I8

= ¥= 3

Y BBIOpATh HEOOXOIUMYIO TOJIIUHY.

Jlo6aBneHue TekcTa B GUTyphl U HA CTPaHUILY JOKyMeHTa. [lo yMomyaHuio GOJIBIIMHCTBO
¢uryp Visio otoOpaxkaercsi mub6o 0e3 TeKcTa, MO0 ¢ TEKCTOBBIM 3amojiHuTeneM. J[o0aBisaTh
TEeKCT B (pUrypy WM H3MEHATh €ro O4eHb Jerko. HeoOXxonumo IBax/bl IIEJKHYTH JIEBOM
KHOTIKOW MBIIIM Ha BHYTPEHHEM IT0Jie (PUTYpPBI U MOKHO BBOJHUTH TEKCT. TEKCT pacroyaraercs
BHYT PH paMKH Yallle HEBEPHO BCJEICTBUE €€ pa3Mepa (pucyHok 10).

[locne okoH4yaHHMsI BBOJA TEKCTa HEOOXOAMMO MEPEMECTUTH yKa3aTellb 3a IMpelesbl
cumBona. Ecnu mocne Habopa TEKCT OKaKeTCsl 3a MpenelaMh CHMBOJIA, TO €ro MOXKHO
OTPEeIaKTHUPOBATh, UCIIONIB3Ys NaHelb PopmaT TekcTa (pucyHok 11).
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Pucynok 10 Pucynok 11

Texker MOXHO N00ABIATH B JHOOOM MecTe JokyMeHTa. O6macth (GUTYpbl, B KOTOPOM
oTtoOpakaeTcsi TEKCT, Ha3bIBAETCsl TEKCTOBBIM O1okoM. [Ipu BBosie TekcTa

B TOYKE BBOJIAa MOSIBJIIETCS MUTAIOMIMI KypcOp, KOTOPBII MOKa3bIBAET MECTO IMOSBICHUS
BBOJMMOTO TEKCTa. YKa3aredb MBIIIA TPH IOMEHICHHH €ro IOBEpX TEKCTOBOTO OJoKa
u3MeHsiercs Ha [-00pa3Hblil, 03HAYAIOMINIA, YTO B JTFOOOM MECTE TeKCTa MOXKHO C/IETIaTh IIETUYOK U
BCTaBUTh HOBBIM TEKCT, YyAaJIUThb WMEIOIIUNCA WIM BBIACIUTh €ro JUisl 3aMEHbl WU
dbopMaTupoBaHUs.

[locne oxoHuYaHMS BBOJAa TEKCTa HEOOXOAMMO IEPEMECTUTh yKas3aTellb 3a KOHTYp
TEKCTOBOTO 0JI0Ka U HIENKHYTh JIEBOH KHOMKOM MBIIIIH.

st co3maHusl TEKCTa, KOTOPBIA HE CBA3aH C KaKOW-MMOO (QUTypoH, HCIONb3yeTcs
TeKcToBas (urypa, coaepaiiasi ToIbKo TeKCT. TekctoBas (purypa — 3To npsiMOyroyibHas (urypa
0e3 TpaHMIl BOKPYI HEE€ M IIBETOBOW 3aJIUBKU BHYTpH. lIpMMEHsIETCS HECKOJIBKO CIOCOOOB
CO3/IaHUS TEKCTOBOU (PUTYPBHI.

Ilepsuiii cnoco6. Ha ctanaapTHON NaHEIM MHCTPYMEHTOB MOKHO CHadajla MICJIKHYTh I10

A -
KHOmKe Teker , @ 3aTeM ILIEJKHYTh B TOM MECTE CTPAHHMIIbI, I7I€ HEOOXOAUMO ITOMECTHUTD
tekcT. [locne noGaBieHus B cxeMy TEKCTOBOW (PUIyphl €€ MOKHO BBIIEIUTH U MEPEMECTUTD,
MOBEPHYTh WJIM OT(HOPMATUPOBATh TOYHO TaK e, KaK 3TO JEJaeTcss ¢ JIOOBIMH JPYyTUMH

¢burypamu.
Bmopoii cnoco6. Ha crangapTHOW NaHeNnW MHCTPYMEHTOB HEOOXOAMMO ILNENKHYTh MO

A -
Tpe- YroJIbHOMY MapKepy KHOIIKH (pucynok 12). V3 packpsIBIIEerocs CIUCKa BHIOpaTh
biok Tekcra.
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Pucynok 12

3areM Ha CTpaHMIE JOKYMEHTa BBIIEIUTH 00JACTh HEOOXOAMMOIO pa3Mmepa, B
KOTOPYIO OyzeT BBEJEH TeKCT (PUCYHOK 13).

TekcToBbIl OJTOK

Touka BBOJA TEKCTA
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Pucynok 13

[Ipu cocTtaBieHUM CXEM QJITOPUTMOB JUISI MO3UIIMOHHOTO OO0O3HAYEHHUS CHMBOJIOB
(upeHTH(UKATOPOB) HUCHOIB3YIOT MX IU(PpPOBOe 0O03HAueHHUe. [t 3TOro HMCIONB3YIOT YHCIIa
HauMHast ¢ | 1O TOpsAKy Bo3pacTaHus. VX TPOCTAaBISIOT Hal CHMBOJIOM M CJeBa OT
COCMHUTEIIbHBIX JTUNHHMA.

K HekoTopeIM KOHHEKTOpam HeoOxomumo 00aBuTh TekcT «da» wmmm «Her». K
KOHHEKTOPY MOJKHO JI00aBISTh TEKCT, KaKk M K JitoOoi apyroit ¢urype. HeoOxomumo IBax bl
IICTKHYTh TI0 KOHHEKTOPY U B PACKPBIBIIEMCSI TEKCTOBOM OJIOKE HAOpaTh HEOOXOMMMBIN TEKCT

1

(pucyHok 14).
) — ................... . _@
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12]

flormpouma

Aun neger. =
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Pucynok 14

Jobasnenue npumeuanuu (kommenmapuesg). BHyTpu CHUMBOJIOB IOMEIIAIOT KpaTKUE
3armucy ¥ 0003HAYCHHMS, CITYKAIKE JIJIs IOHUMAaHUS BBITOJHAEMbIX MU (pyHKIMHA. Tekcr Oomnee
MOAPOOHOTO OMUCAHUS U TMOSICHEHHs (PYHKIMI MOMEIIalT B CHEIHalbHOM cuMBoje. B Visio
3THM CHMBOJIOM sBisieTcs ¢urypa [lpumeuanue, naxonsmasics B Tpadapere IIpocras Giox-
cxema.

[Ipumeuanue Ha moje JOKyMEeHTa J00aBIseTCs TOYHO Tak ke, Kak U (urypa (CUMBOI).
[Tpu noGaBiieHNH IPUMEYAHHUS CIIEYET CIEANUTh, YTOOBI OHO PACIIONAraioch ClpaBa OT CUMBOJIA,
JUISL KOTOPOTO TIpeHa3HaYeHo. JINHNIO0 COeTMHEHNUS TPUMEUaHusi C CAMBOJIOM HY)KHO MPHUKJIEUTh
k Touke CcoeAMHECHWS, TPU 3TOM MECTO TPHKJICHBAHHS OYJIET OKpalieHO B KPACHBIH IBET
(pucyHok 15).

!
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HEEEt
Pucynok 15 Pucynok 16

UroObl M3MEHUTHh TEKCT, HY)XHO IPOCTO BBIACTUTH MPUMEYAHWE WU HayaTb BBOJAUTH
HYXHBIA TEeKCT. [Tociie OkOHUaHUs BBO/IA TEKCTA IEPEMECTUTD yKa3aTelslb 32 KOHTYP NPUMEYaHUs
U IIENKHYTh JIeBOM KHONKOW MbImM. Eciam pacnojoxkeHue TeKcTa HE YCTpPauBaeT, TO €ro
He00X0IMMO OT(POPMaTHPOBATh.

JIuHUs coenuMHEHHs JODKHA OBITh TOPU3OHTAIBHOW. J[IsI 3TOro HYKHO BBIJICIUTH
MpUMEUYaHue, YXBATUTHCSA 32 KOHEUHYIO TOUYKY (CpelHUN MapKep Ha JIEBOM JIMHUU KOHTYypa) U
IIEPEMECTUTH €€ B HY>)KHOE MECTO (pUCYHOK 16).



Tema 12 OCHOBBI IM3AMMHA B CUCTEMAX BEKTOPHOM "
PACTPOBOM TPA®UKHU

#TeopernueckuiiPasnen
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PacTtpoBble 1 BEKTOpHBIE TpaguuecKue n300pakeHusl.
®dopmartsl Tpaduueckux (aitios.
3. TI'paduueckue penakTopsl.

N

1. PacTpoBble 1 BeKTOpPHBIE TpaduyecKue N300paskeHus.

PactpoBbie rpaduueckue u300paxkeHUs QOPMHUPYIOTCS B Mpollecce Mpeodpa3oBaHUS
rpaduueckoil wHpOpMAIMK W3 aHAIOroBoW (opmbl B IUGPOBYIO, HANpuUMep, B Ipoiecce
CKaHHUPOBAHMS CYIIECTBYIOIIMX HAa Oymare wuiM (OTOoIieHKe pPUCYHKOB u (oTorpaduii, mpu
UCTIOJIb30BaHUHU MU(PPOBLIX (OTO- U BHICOKAMEDP, MPU MPOCMOTPE Ha KOMIBIOTEPE TEICBU3NOHHBIX
nepeay ¢ ucnoiab3oBanueM TB-TioHepa u Tak ganee.

MO3KHO CO3/1aTh PacTpOBOE rpaduuecKoe N300paKeHNE U HEMOCPEICTBEHHO Ha KOMIIBIOTEPE
C UCIOJIb30BaHUEM rpaduueckoro penakropa, 3arpy3uth ero ¢ CD-ROM wunn DVD-ROM-auckos
WK «cKavaTb» u3 MHTepHera.

PactpoBoe m300pakeHHE XPAHHUTCS C TMOMOIIBI0 TOYEK PA3IUYHOTO IBeTa (MHKCeNei),
KOTOpBIE 00pa3yIoT CTPOKH M CTOJIOLBI. KaxabIil muKcenb UMEeT ONpeie]ICeHHOE MOJI0KEHUE U 1IBET.
XpaHeHHE KaKIIOTO MHUKCENsl TpeOyeT OMpECICHHOTO KOIMYeCTBAa OWTOB HMH(pOpMAamuu, KOTOPOE
3aBUCHT OT KOJUYECTBA [[BETOB B M300paKEHHUU.

KauecTBOo pacTtpoBoro wu300pakeHHs 3aBUCHUT OT pa3Mepa H300pakeHHs (KOJIMYeCTBa
NUKceJIe MO TOPU3OHTAIM M BEPTUKAIM) U KOJMYECTBA LIBETOB, KOTOPHIE MOXHO 3aJaTh IS
KQXKOTO MTUKCEJIs.

ITpumep.

Paccmorpum uepHo-Oentoe (0e3 Tpajamuii ceporo) M300pa)KCHHWE CTPEIKH pa3MepoM 8x7
(puc.1). Jlerko nojacunrarh, kakoi HHPOPMAIMOHHBIA 00beM (aiina Tpedyercs Iisi XpaHEHHs 3TOr0
n3o0paxxkenus. OO01Iee KOJIUYECTBO MUKCENeH paBHO 56. Tak Kak MCIOIB3YyETCsl BCEro JBa I[BETa, TO
JUTSL XpaHEHUsl Kaxa0ro nukcens Heooxonum 1 6ut. Takum obpaszom, daitn Oyaer umers o0beM 56
OuTOB, UK 7 OANUTOB.

Puc.1. PactpoBoe nzo0pakeHue CTpenku

PactpoBble rpaduueckue H300paKeHHs MHOTOLBETHBIX QoTorpaduil MW WLIOCTpauui
MOJIy4YaloT € MOMOIIBI0 ckaHepa. Takue n3o0paxeHus: 00bIYHO UMEIOT OOBILION pa3Mep U OOJBIIYIO
ryOuHy 1nBera (24 wium 36 OuToB Ha TOYKYy). B pesynbrate (aiiibl, XpaHslie pacTpoBbIE
M300paxeHusi, UMEIOT OOJIBIION HHPOPMAILIMOHHBIN 00bEM.

PacTtpoBble M300pakeHHs OYE€Hb YYBCTBUTEIbHBI K MAaCIITAOMPOBAHUIO (YBETUYEHUIO WIIH
yYMEHBIIeHNI0). [IpM yMEHBIIEHHWH pacTpOBOTO W300paXEHHUS HECKOJIBKO COCEIHUX TOYEK
npeoOpa3yroTcss B OJHY, MOITOMY TepseTcs Pa3IMYMMOCTh MEJKUX JaeTaynedl mzobpaxenus. Ilpu
YBEIMYCHUN W300pKEHHsI YBEIMUYMBACTCS pa3Mep KaKJOW TOYKH M TIOSBISIETCS CTYMEHYaThINA
3¢ deKT, KOTOPBI MOXKHO YBUAETH HEBOOPYKEHHBIM I1a30M (pHc.2).
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Puc.2 PactpoBoe n300pakeHue U €ro YBEJIMYCHHBIH (hparMeHT

BekTopHbie rpaduueckue H300paKEHUS SBISIOTCS ONTHMAIBHBIM CPEICTBOM XPAaHCHUS
BBICOKOTOUYHBIX I'paUuecKuX OOBEKTOB (UEPTEXKH, CXEMBbl U Ip.), AJI KOTOPHIX HMEET 3HayeHHE
COXpPAaHCHHE YETKHX U SICHBIX KOHTYpoB. C BEKTOpHOW TpaduKOH BBl CTaJIKHWBAaETECh, KOTJa
paboTaere ¢ cucTeMaMd KOMIBIOTEPHOIO YEpPUEHHS U aBTOMATHU3UPOBAHHOIO MPOEKTUPOBAHUS
(CAIIP), nporpammamu 00pabOTKH TPEXMEPHOU rpaduku u zp.

Bextopubie u3zo0paxeHuss GoOpMUPYIOTCA U3 OOBEKTOB (TOYKA, JUHUS, OKPYKHOCTD,
OPSIMOYTOJIBHUK M TIP.), KOTOpPBIE XPaHATCS B TaMITH KOMIIBIOTEpa B BHJE TpapUUecKux
MPUMHUTHUBOB U OMHUCHIBAIOIINX UX MaTeMaTH4YeCKUX (HOPMYIL.

Ilpumep. I'padudeckuii IPUMUTUB TOYKA 3a/1a€TCsI CBOMMH KoopauHataMu (X,Y), THHHS —
koopauHaramu Hadana (XI,Y1) u xonna (X2,Y2), okpyKHOCTh — KoopauHatamu 1ieHTpa (X,Y) u
pamuycoM (R), mpsiMoyroiabHUK — KoopauHaTaMu JeBoro BepxHero ymia (XLY1) u mpaBoro
HKHero yria (X2,Y2) u Tak ganee. st KaXa0ro MpUMHUTHBA 33]1a€TCS TAKXKE I[BET.

PaccmoTpenHas BbIIIE CTpelka B BEKTOPHOM ¢opMare OyAeT 3aJaHa C MOMOIIBI0 TpeX
mvaui: muaus (1,4)-(8,4), muaus (6,7)-(8,4), muuus (6,1)-(8,4).

Y

X

JIOCTOMHCTBOM BEKTOPHOW TpaduKu SBISETCS TO, 4YTO (hailyibl, XpaHSIIUE BEKTOPHBIC
rpadgudeckrue n300pakeHHs, UMEIOT CPAaBHUTEILHO HEOOIBIIION 00bEM.

BaxHo Takxke, 4TO BEKTOpHBIE rpaduyeckre M300paXKeHHs MOTYT OBITh YBEITHYEHBI MU
yMEHbIIIEHbl 0e3 moTepu KauecTBa (puc.3). DTO BO3MOXKHO, TaK KakK MaclmTaOupoBaHHE
N300paKeHU TPOM3BOIUTCS C TOMOIIBIO IMPOCTHIX MATEMaTHYECKUX orepanuid (YMHOXEHUS
napameTpoB rpadu4ecKuX MPUMUTHBOB Ha KOA(DPUITMEHT MacIITaOUpOBaHUS).

Puc.3 BekTopHoe n300paxxeHe U ero yBeITudeHHast KOMUs

2. ®opmatbl rpadguyecKkux (aiJios.

®opmatbl rpapuueckux (¢aiioB ONpeAensioT cnocod XpaHeHus HHQopmauuu B Qaiiie
(pacTpoBBIi MM BEKTOPHBIN), a Takke (GopMy XpaHeHHs MH(DOpMAIUK (MCHOIb3YyEMbIH alrOpUTM
cKaTus).

Cxartue npuMeHsieTcsl Ul pacTpoBBIX Ipaduueckux ¢ailyioB, Tak KaK OHU MMEIOT OOBIYHO
nocTtaTouyHo Oombiiol o6beM. Cxkartue rpapuueckux (¢aillioB OTIMYaeTcsl OT UX apXUBallUU C
MOMOIIBIO NTPOrPaMM-apXHUBaTOPOB (rar, zip, arj ¥ Ip.) TEM, YTO aJTOPUTM CXKATHs BKIIOYAETCS B
dbopmar rpadpuyeckoro (aiina.

CylecTBYIOT pa3iiMyHble aJrOPUTMBI CXKATHUS, PUYEM JUIsL Pa3IMYHBIX TUIIOB N300paskeHUs
1eJ1€CO00Pa3HO MPUMEHSTH MOAXOASAIIUE TUIIBI AITOPUTMOB CXKATHSL.

Jlnst ckaTtusi PUCYHKOB THUMA AaNIUIMKAIMM, COJEpXKaluX OoJiblire 00JacTh OJHOTOHHOM
3aKpacku, Haubosee 3(P(PEeKTUBHO TNPUMEHEHHE aITOPUTMa CXKaTHs, KOTOPBIM 3aMeHseT
MOCIIEI0BATEIHbHOCTh MOBTOPSIIOIINXCS BEIUMUMH (MHUKCENEeH OJIMHAKOBOTO I[BETAa) HA JBE BEJIMYMHBI
(MUKcenb U KOJIMYECTBO €ro MoBTOpeHHit). Takoil aaropuTM cxaTtus MCHOIb3yeTcs B rpaduueckux
daiinax popmaroB BMP u PCX.

Jlnisi pUCYHKOB THNA JAMAarpaMMBbl 1eecoo0pa3HO NPUMEHEHHE APYroro MeToja CXKaTuf,
KOTOPBIN MCIOJB3YET MOUCK MOBTOPSIIOLUIUXCS B PUCYHKE «y30pOB». TakoH aJlrOPUTM MCHOJIB3YETCS
B rpaduueckux ¢aitnax popmatoB TIFF u GIF u no3Bonser cxxaTh (aiiia B HECKOIBKO pa3s.

Jig cxatus OTCKaHUPOBaHHBIX (oTorpaduil M WILIIOCTPALUN UCHONB3YETCSl alrOPUTM
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cxartust JPEG. OToT anroput™M UConb3yeT ToT (hakT, 4TO YeTOBEUECKHM I1a3 OUeHb YyBCTBUTEINICH K
U3MEHEHHIO SIPKOCTU OTIENBHBIX TOYEK H300pakeHHs, HO TOpa3lo XyXe 3aMedyaeT H3MEHEHHE
nBeta. JlelicTBUTEeNbHO, pU IIIyOuHE 1BeTa 24 OUTa KOMITBIOTEp 00ECIeunBacT BOCIPOU3BEACHUE
6onee 16 MIIH pa3IMYHBIX LBETOB, TOTAA KaK YEJIOBEK BPsJ JIM CIIOCOOEH pa3IM4yUTh U TeM Ooiee
Ha3BaTh 00Jice COTHU I[BETOB M OTTEHKOB.

[Ipumenenne metona JPEG mosBosisser cokumarh ¢aiibl B JECATKH pa3, OJHAKO MOMXKET
NPUBOAUTh K HeoOpaTuMoil motepe uHpopmarmu (¢ailiel He MOTYT OBITh BOCCTAHOBICHBI B
[EpPBOHAYAJILHOM BUJIE).

Hekotopsie ¢dopmaTel Tpadudecknx (ailiioB SIBISIOTCS YHUBEPCATBHBIMHU, TaK KaK MOTYT
OBITH 00paboTaHBl OOJBITMHCTBOM IpadUUYECKUX peaakTopoB. HekoTopwie mporpamMmbl 00pabOTKH
U300paKeHN HUCTONB3YIOT OpPUTMHAIBHBIE (OPMATHI, KOTOpPbIE pPACIO3HAIOTCS TOJBKO CaMOMU
co3zaronield nporpammoi. [IpenMyiecTBo OpuruHaIbHBIX (OPMATOB (HAHIOB COCTOMT B TOM, YTO
OHH TIO3BOJISIFOT COXPAHATh M300paKeHUs IIPU MEHbLIEM pa3mepe (aiina.

PaccmoTrpum HekoTopbie hopmaTel rpadudeckux ¢aiinos 6onee moapooHo.

Bit MaP image (BMP) — ynuBepcanbHblii (opMmar pacTpoBbIX rpaduueckux (aiios,
UCHoNb3yeTcss B omnepanuoHHoW cucreMe Windows. Otor (opMmaT noaaepXKUBaeTcss MHOIMMHU
rpadM4ecKUMHU pEeJaKTOpaMu, B TOM 4YHcCiIe penakropom Paint. PexomenayeTcst ansi XpaHeHUs U
0o0MEHa JaHHBIMHU C IPYTUMU IPUII0KEHUSIMHU.

Tagged Image File Format (TIFF) —  ¢opmar  pactpoBbix  rpaduueckux  (Haiiios,
HOJ/IEP)KUBACTCS.  BCEMU  OCHOBHBIMM  IpaUUeCKMMM  pelakTopaMM M KOMIbIOTEPHBIMU
wiatpopmamu. Brimrouaer B ceOst anroputm cxaTtusi 6e3 moteps nHpopmanuu. Vcnons3yercs ams
oOMeHa JOKYMEHTaMHU MEXIY Pa3IM4yHbIMU IIporpaMMaMu. PexoMenayercs Ui HCIOIb30BaHUS U
paboTe ¢ U31aTeNbCKUMHU CUCTEMAMU.

Graphics Interchange Format (GIF) —  ¢opmar pactpoBeix rpaduueckux  (aiisios,
NOJICPIKUBACTCS TPUIIOKECHUSAMHU ISl PA3IMYHBIX OIEPALMOHHBIX CHCTEM. BKIIO4aeT anroputm
ckatus 6e3 morepb MH(OpMaLUM, MO3BOJAIONIMNA YMEHBIIUTh 00beM (aiiia B HECKOJBKO pas.
Pexomennyercst s XpaHeHHs W300paKeHHH, CO37aBa€MbIX IMPOTPAMMHBIM ITyTeM (AHarpam,
rpadMKOB U TakK Jajee) U pUCYHKOB (TUIIA alIUIMKAI[MK) C OTPAHUYECHHBIM KOJIMYECTBOM I[BETOB (10
256). Hcnonwedyercs s pasMmenieHusi rpaduueckux wu3o0paxenuid Ha Web-cTpanunax B
HHurepHere.

Portable Network Graphic (PNG) —  d¢opmar  pactpoBbix  rpaduueckux  (aiiios,
ananornunelii popmaty GIF. Pekomennyercs s pasmenieHus rpaduyeckux H300pakeHMH Ha
Web-ctpanunax B MaTepHere.

Joint Photographic Expert Group (JPEG) — d¢opmar pactpoBbix rpadudeckux (aiinos,
KOTOpBI peann3yeT 3d@exTuBHbId anroputm coxarus (meron JPEG) st oTckaHMpoOBaHHBIX
¢dororpaduil n WITIOCTpaMii. AJITOPUTM CXKaTHUS MO3BOJIIET YMEHBIIUTh 00beM (haiina B mecATKU
pa3, OJHAKO TPUBOAWUT K HeoOpaTuMmol moTtepe uactm wuHpopMmanmu. [logmepxuBaercs
OPUIOKEHUAMH ISl  pa3IMYHBIX OMNEpallMOHHBIX CcHUCTeM. Mcmonedyercs i pa3MelleHus
rpaduueckux uzoOpaxxkenuit Ha Web-ctpanunax B IHTepHeTe.

Windows MetaFile (WMF) — yHuBepcanbHblii Gopmar BEeKTOPHBIX TpaduyecKkux ¢aiiios
st Windows-nipusnioskeHuil. Micnonb3yercst 1751 XpaHEeHUs! KOJUIEKIIMU TpaUuecKux U300paxeHui
Microsoft Clip Gallery.

Encapsulated PostScript (EPS) —  dopmatr  BekropHbIX — rpaduyeckux  (aiinos,
MOJ/IEP)KUBACTCS MPOTrpaMMaMH JJIsl Pa3UYHBIX ONEPAllMOHHBIX CUCTeM. PexkomeHayeTrcst ams
NIEUaTH U CO3JIaHMS WIUTIOCTPAINi B HACTOBHBIX M3/IaTEIbCKAX CUCTEMaX.

CorelDRaw files (CDR) — opuruHanbHbId (OpMAT BEKTOPHBIX TpaduvecKkux (aiios,
HCITOJIB3YEMBIN B cucTeMe 00paboTku BekTopHOM rpaduku CorelDraw.

Ecnmu BBl cobupaerech pabortarh ¢ rpaduueckum (aiaoM TOIBKO B OJHOM JaHHOM
PUIOKEHUH, 11e51Ieco00pa3Ho BbIOpaTh OpUTMHANBHBIN ¢opMmaT. Eciaum ke mpencTtout nepenaBarh
JAaHHbIE B JIpYroe MpWIOXKEHUe, IPYrylo Cpeay WM MHOMY MOJb30BaTeNI0, CTOMT HCIOJIb30BaTh
YHHUBEpCcalIbHbIN (hopMarT.

3. I'padpnueckne perakTopsl.
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PacTpoBble 1 BEKTOpHBIE PEIAKTOPHI

Jlst 00paboTKM M300pKEHUI HA KOMITBIOTEPE MCTIONB3YIOTCS CIICIHAIbHBIC TIPOrPaMMBbl —
rpaduueckue penaktopsl. I'paguueckue penakTopbl TakKe MOXHO pa3leluTh HA JIBE KaTETOPHHU:
pacTpoBbI€ U BEKTOPHBIE.

PactpoBbie Tpaduyeckue pemaKTOPhl SIBISIFOTCS HAWIYYIIAM CPEACTBOM  00pabOTKH
dororpaduil ¥ pUCYHKOB, MMOCKOJIBKY pacTpOBble M300pakeHUs 00ECIEUUBAIOT BHICOKYIO TOYHOCTh
nepeaayn rpagalurii IBETOB U MOTYTOHOB.

Cpenu pacTpoBbIX TIpadUuecKUX pEAaKTOPOB €CTh MPOCThle, HANpUMEp CTaHAAPTHOE
npuioxenue Paint, u MomHble TpodeccuoHanbHble Tpaduueckue cuctembl, Hampumep Adobe
Photoshop.

K BekTOpHBIM rpa)u4eckuM peaakTopaM OTHOCSATCSA TpapuuecKuil pelakTop, BCTPOCHHBIN B
TekcToBbIi pegakTop Word. Cpenu npodeccruoHalbHBIX BEKTOPHBIX TpaduuecKiX cCucTeM Hanbosee
pacnpoctpaneHa CorelDRAW.

I'padmyeckuit penakrop — 3TO Hporpamma CO3/JaHUS, PEAAKTHUPOBAHHS M IPOCMOTpa
rpaduueckux n300paskeHUN.

Jlig co3naHus pUCYHKA TPAJAULMOHHBIMH METOAAMHU HEOOXOIMMO BbIOpaTb HWHCTPYMEHT
pucoBaHus (3TO MOTYT OBITH (PIIOMACTephl, KUCTh C KpPAacKaMu, KapaHJaIlW, MacTelb U MHOTOE
npyroe). ['paduueckue perakTopsl TakKe MPEAOCTABISIIOT BO3MOKHOCTh BIOOpAa HHCTPYMEHTOB AJIs
CO3JIaHMS U PEJAKTHPOBAHUS TpaPrUeCKUX N300paKeHUH, OObEIMHSS UX B MTAHEM HHCTPYMEHTOB.

Ha puc.4 npencrasieHbl aHenu HHCTPYMEHTOB pacTpOBOTO rpaduyueckoro pegakropa Paint
¥ BEKTOPHOTO TpauuecKoro perakropa, Bxoasmuiero B cocraB Microsoft Word. Xopomio BuiHO, 4TO
MaHEJIU UMEIOT MHOTO OJJMHAKOBBIX MHCTPYMEHTOB.

CBOGQIHOE BbIJENEHME  4:b NpAMOYT.ankHoe Iiencosamev et s N NO OB A BE O - L-A-==sadaf
2 BbyjeneHve 1 2 i3 4567 89101112 13 14 15 1617 18 1920
Tepka 7 |(@| zanmexa
1. PucoBaHue 11. [106aBUTb KapTUHKY
TMnNeTKa / Q MaawTad 2. Bbl6op 06bEKTOB 12. lo6aBUTb PUCYHOK
KapaHaLl d é KUCTb 3. ABTO(UIYpbI 13. LIBeT 3a/IMBKN
4. JIvHnsa 14. LIBET AnHMiA
posnbUmTenb A Hagncb e
5. Crpenka 15. LieT wpugra
npsmast |\ 4 Kpueas 6. TIpAMOYTOMbHIK 16. TvN SMHAN
NPSMOYT ONTEHUK D E MHOT OKYTHUK 7. Osan 17. MeHo «LLUTpux»
(7 8. Hagnucb 18. MeHI0 «CTpesiku»
o | )| KpyrnenHeIiA aan p
NPAMOKYTHUK 9. [l06aBuTbL 06bEKT WordArt 19. MeHio «TeHu»
10. Jo6aBUTbL grarpammy 20. MeH «O6beM»
Paint Microsoft Word

Puc.4. [Tanenu MHCTpYMEHTOB pacTPOBOTO M BEKTOPHOTO I'paMueCKUX PelakKTOPOB

WHcTpyMeHTH! pucoBaHus 00beKTOB. ['paduueckre perakTopsl UMEIOT HA0Op HHCTPYMEHTOB
JUIsL PUCOBAHUS MPOCTEHIINUX rpapuueckux OOBEKTOB: MPSAMOM JMHHM, KPUBOM, MPsIMOYTOJIbHUKA,
JIJIMIICA, MHOTOYTOJIbHUKA M Tak jgainee. [locime BbIOOpa 00bEKTa Ha MaHENd WHCTPYMEHTOB €ro
MOYKHO HApUCOBaTh B JIIOOOM MECTE OKHA PEAAKTOPA.

Hanpumep, ans pucoBaHMs JIMHUM HEOOXOJMMO BBIOpaTh Ha MaHEIM HWHCTPYMEHTOB
WHCTPYMEHT JIMHHUS, IEpEMECTUTh KypCOp Ha OIPEAEIEHHOE MECTO OKHA PEAAKTOpa U IIETYKOM
MBIIIH 3a(UKCUPOBATh TOUKY, U3 KOTOPOH JOJKHA HAUMHATHCS JIMHUS. 3aTEM CIeyeT MepeTalluTh
JIMHUIO B HY’)KHOM HampaBJIieHUH U, OCYILIECTBUB IMOBTOPHBIN MIETUOK, 3a(pUKCHPOBATH BTOPOM KOHEI
JIMHHH.

Takue MHCTPYMEHTHI UMEIOTCS U B PACTPOBOM, U B BEKTOPHOM TpaUUecKUX peJaKkTopax,
OJTHAKO MPHUHLMUIIBI PAa0OTHI C HUIMU HECKOJIBKO pa3inyaioTcs. B pacTpoBoM rpaguueckoM peakrope
O00BEKT MepecTaeT CyHIECTBOBATh KaK CaMOCTOSITENIbHBIN 3JI€MEHT MOCjIe OKOHYAHUS PUCOBAHUS U
CTaHOBUTCS JIMIIb TPYIION NMUKCeNel Ha pUCYHKe. B BEeKTOPHOM penakTope HapUCOBAHHBIH OOBEKT
MPOJOKAET COXPAHSITh CBOIO MHAMBUAYAIBHOCTh M €M0 MOXKHO MaclITabMpoBaTh, epeMeliaTsh Mo
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PHUCYHKY U TaK Jlanee.
B BEKTOPHOM penakrope CYILIECTBYET rpymnmna
UHCTPYMEHTOB TPYIIIUPOBKU U pa3rpyniupoBKU 00beKTOB. Onepanuss TPYNIUPOBKUA O0BEIUHSET
HECKOJIBKO OTJENbHBIX OOBEKTOB B OJMH, YTO MO3BOJIAET IPOU3BOAUTH B JaJbHEHIIEM HaJ HUMHU
obmue omnepanuu (mepemMeniarb, yAalusaTh U Tak ganee). MoXHO U, HA00OPOT, pa3duBaTh OOBEKT,
COCTOSALINH U3 HECKOJIBKUX 00BEKTOB, HA CAMOCTOSTENIbHBIE OOBEKTHI (PA3rpyIUPOBBIBATH).

Briensroniue MHCTPYMEHTHL. B Trpaduueckux penakTopax HaJ 3JeMEHTaMH H300pakeHus
BO3MOXHBI Pa3JIMYHbIE OIEpallMi: KOMMPOBAaHUE, MEpeMELIeHNe, yJajleHue, MOBOPOT, W3MEHEHHE
pa3mepoB U Tak janee. [lyis TOro 4toObl BBHIIOJHUTH KaKyO-JIMOO ONMEpaluio HaJ O0ObEKTOM, €ro
CHayaJla HE0OXOIMMO BBIJICIIUTh.

Jlnst BbIAETICHUS OOBEKTOB B PACTPOBOM TpapHUUECKOM PEAaKTOpe OOBIYHO HMMEIOTCS JBa
UHCTPYMEHTA: BbI/IETICHUE HIPSIMOYTOJIbHOM 00J1aCTH U BbIJIEIEHUE IIPOM3BOJILHON
obmactu. [Iponenypa BbIIeNCHHS TPOU3BOANUTCS AaHATOTUYHO MPOLIEAYPE PUCOBAHMUS.

Bbinenenue 00BEKTOB B BEKTOPHOM  PEJAKTOPE  OCYILECTBISAETCS C  IOMOIIBIO
WHCTPYMCHTA BBIICTICHUE OOBeKTa (Ha TMaHelIW HWHCTPYMEHTOB U300paxaercs CTpenkoi). Jlms
BBIJICJIEHUS] O0BEKTa JOCTAaTOYHO BBHIOpATb HMHCTPYMEHT BBIIEJIEHUS U ILEJIKHYTh 10 JII0OOOMY
00BEKTY Ha PUCYHKE.

WHCTpyMEHTBl peNakTHUPOBaHUSA pPHUCYHKA. VHCTpYMEHTBl pEJaKTUPOBAHMUS IO3BOJISIOT
BHOCUTh B PHCYHOK HM3MEHEHHUS: CTHUpPATh YacTH PUCYHKA, W3MEHATh I[BETa M Tak ngainee. Jlis
CTMpaHMsl  M300paXeHUs B pacTPOBBIX  IpaUUYEeCKUX  pPEAaKTOpax  MCIOJb3yeTcs
UHCTpYMeHT JlacTuk, KOTOphlid  cTupaeT (parmMeHTl U300pakeHHst (MUKCENH), TpPU ITOM
pa3mep JlacTuka MOKHO MEHSTb.

B BEKTOpHBIX peJaKTOpax pPEeAaKTHPOBAHUE H300PAKEHUS BO3MOXHO TOJBKO ITyTEM
ylaneHuss oOBEKTOB, BXOAIIMX B M300paxkeHue, LeaukoM. [l 3Toro cHayaga HEOOXOIUMO
BBIJICJIUTH OOBEKT, a 3aTE€M BBIIIOJIHHUTH Olepanuio Beipe3aTs.

[Tanutpa uBeroB. Omnepauuio HM3MEHEHHUS IBETA MOXKHO OCYILECTBUTh C IOMOIIbIO
meHto [lanmutpa, comepkamero HaOOp IBETOB, HCIOJIB3YEMBIX IPH CO3AaHHH OOBEKTOB (pHC.S).
PaznuuarorT OCHOBHOH I1IBET, KOTOPBIM PUCYIOTCS KOHTYpbl (uryp, u 1ser ¢ona. B neBoii uactu
NAUTPHl Pa3MENIaloTCs WHAWKATOPHl OCHOBHOTO I[BETa W IBeTa (poHA, KOTOpBIE OTOOpa)KaroT
TEKyI[e YCTaHOBKH (B JJAHHOM CJy4ae yCTAHOBJICH YEpHBIH OCHOBHOH LIBET M Oelblif BET (oHa).
Jl5ist I3MEeHEHUsI OCHOBHOTO I[BETa HEOOXOIMMO OCYIIECTBUTH JIEBBIN HIETYOK Ha BHIOPAHHOM IIBETE

NAJTATPHI, a AJIs IIBETa (I)OHa — HpaBLIP'I IEJTYOK.
KHONKKU ynpasneHus

¥ beawimannbii - Paint Q@@

paska Bua PucyHok Manmtpa Cnpaska

3aronoBokK 0KHa

CuUcteMHoe MeHio

CTtpoka MeHio

Oz
@6

MaHenb MHCTPYMEHTOB

//"
Pa6oyas obnactb |

<
g BCECECEECECT
AR .

ANA NONYHEHNA CNPaBKK BblGeWonanny "Boizos 74,98

ManuTpa

!
CTpoka cocTosiHuA MonoCbl NpoKpyTKK

Puc.5 Mento
Texcmogvle uncmpymenmal 103BOJIAIOT JT00ABIATH B PUCYHOK TEKCT U OCYIIECTBIATH €r0O
dbopmaTupoBaHue.
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B pactpoBbix penakropax uHCTpyMeHT Haamuch (OykBa A Ha THaHETd HMHCTPYMEHTOB)
NO3BOJISIET CO3/1aBaTh TEKCTOBbIE O0JACTH Ha PHCYHKaxX. YCTAHOBHMB Kypcop B JIFOOOM MecTe
TEKCTOBOM 00J1aCTH, MOXKHO NPOU3BECTH BBOJ] TEKCTA.

dopmaTUpoBaHME TEKCTa IPOU3BOJAUTCA C IOMOILBIO IAaHEIU aTpuOyToB Tekcra. B
penaktope Paint manens arpuOyToB Tekcra goOaBisercss (yAausercs) TpH BBIOPAHHOM
nHcTpymente Hannucs komanaoii [ Bua-Ilanens arpubyToB Tekcral].

B BEKTOpHBIX pelakTopax TOKE€ MOXKHO CO37aBaTh TEKCTOBBIC OOJIACTH, B KOTOPbIE MOXKHO
BBOJAUTh M ¢opmarupoBaTh TekcT. Kpome Toro, ans BBOJa HaAIMCEM K PUCYHKaM MOXHO
UCTIOJIb30BaTh TaK Ha3bIBa€Mbl€ BBIHOCKH pa3iu4HbIX (popM. B BekTopHOM rpadudeckom penakTope,
BxomsmeM B Word, BBIHOCKa BbIOMpaeTcs Ha maHenu PucoBanme komaHaond [ABTOQUTYpHI-
Brinocku].

Macutabupyromuye HHCTPYMEHTBI.

B pactpoBbIX TrpaduuecKux pelaKkTopax MaCIITAOMPYIOUIHE HMHCTPYMEHTHI I03BOJISIOT
YBEJIMYMBATh WM YMEHbIIATh MacITad NpecTaBIeHUs 00BbEKTa Ha 3KpaHe, HO He BIUAIOT IPU 3TOM
Ha ero peanbHble pa3Mepbl. OOBIYHO TaKOW MHCTPYMEHT Ha3biBaeTcs Jlyma.

B BekTOpHBIX TIpaUUecKux pelakTopax MOXKHO JIETKO HM3MEHSATh peallbHble pa3Mepbl
00BEKTa C MOMOILBIO MBIIIH.

PactpoBoe u300paXkeHHE XpaHUTCA C TOMOIIBI0 TOYEK Ppa3IMYHOro IBeTa (IMUKcelne),
KOTOpBIE 00pa3yIoT CTPOKH M CTONOLBI. Kaxblil NUKcenb UMEET OIPeIeICHHOE MT0JI0KEHNE U LIBET.
XpaHeHue KakJOoro IMUKCeNs TpeOyeT OINpeleIeHHOro KOJIMYecTBa OMTOB MH(OPMALUHU, KOTOPOE
3aBHCHUT OT KOJMYECTBA [[BETOB B M300PAKECHHH.

Bekropuble u3oOpakeHust (GOopMUPYIOTCS M3 OOBEKTOB (TOYKa, JUHHS, OKPYKHOCTb,
OpSMOYTOJIBHUK M TIp.), KOTOPBIE XpaHATCS B MaMATH KOMIbIOTEpa B BHUAC TIpaduuecKux
IPUMUTHBOB U ONMCHIBAIOIINX UX MAaTEMAaTHYECKUX (popmMy

JIOCTOMHCTBOM BEKTOPHOW TpaduKu SABISETCS TO, 4YTO (hailyibl, XpaHSIIME BEKTOPHBIC
rpadgudeckrue n300pakeHHs, IMEIOT CPAaBHUTEILHO HEOOIBIIION 00bEM.

Bit MaP image (BMP) — ynuBepcanbHblii GopMmar pacTpoBbIX rpaduueckux (aiios,
UCHoNb3yeTcss B omnepanuoHHoW cucremMe Windows. OToT ¢dopMmaT noaaepKUBaeTcss MHOIMMHU
rpadguyeckuMu peaakTopamH, B TOM uuciie peaakTopoMm Paint. PexomeHnnyercss ans XpaHeHUS U
0oOMeHa JaHHBIMHU C IPYTUMHU HPUII0KEHUSMHU.

Tagged Image File Format (TIFF) —  ¢opmar  pactpoBbix  rpaduueckux  (Hailios,
HOJ/IEP)KUBACTCSI  BCEMU  OCHOBHBIMH  TpaUUecKMMHM  pelakTopaMH M KOMIBIOTEPHBIMHU
miatdopmamu. BrimrogaeT B cebst anroput™m cxkatust 6e3 moreps uHbopManuu. Mcronb3yercs: mist
oOMeHa JOKYMEHTaMHU MEXIY Pa3U4HbIMU ITporpaMMaMu. PexoMenayercs Ui HCIOIb30BaHUs IPU
paboTe ¢ U31aTeTbCKUMU CUCTEMAMHU.

Graphics Interchange Format (GIF) —  ¢opmar pactpoBeix rpaduueckux  (aiiios,
NOJJICPKUBACTCS MPUJIOKEHUSIMHU ISl Pa3/IMYHBIX ONEPALlMOHHBIX cucTeM. Bxirowaer anroputm
ckatus 6e3 morepb MH(OpMAIUM, MO3BOJAIONIMKA YMEHBIIUTh 00beM (ailia B HECKOJBKO pas.
Pexomennyercss ans XpaHeHUS H300pakeHUM, CO3/1aBa€MbIX IPOrpaMMHBIM IyTeM (AMArpamm,
rpauKOB U TakK Jjajiee) U pUCYHKOB (THIA alIIMKAIMK) C OTPAaHUYEHHBIM KOJMYECTBOM I[BETOB (10
256). Hcnonwedyercs s pasMmenieHusi rpaduueckux wu3o0paxenuid Ha Web-cTpanunax B
HurepHere.

Portable Network Graphic (PNG) —  ¢opmar  pacTpoBbix  rpaduueckux  (ailyios,
aHanornunelii popmaty GIF. Pekomennyercs s pasmenieHus rpaduyeckux H300pakeHHi Ha
Web-ctpanunax B MaTepHere.

Joint Photographic Expert Group (JPEG) — d¢dopmar pactpoBbIXx rpaduueckux (¢aiiios,
KOTOpBI peann3yeT 3ddextuBHb anroput™m cxarus (meronq JPEG) mis oTckaHMpOBaHHBIX
¢dororpaduil u WLTIOCTpAIMii. AJTOPUTM CXKaTHUS MO3BOJIIET YMEHBIIUTh 00beM (paiiina B JeCATKU
pa3, OJHAaKO TPHUBOAUT K HeoOpatuMoil morepe wyactu wuHbopManuu. IllonngepxuBaercs
IPWIOKEHUSMU JUId  pa3jIMYHbIX ONEPAallMOHHBIX cucTteM. Mcnonb3yercss s pasmeleHus
rpaduueckux uzoOpaxkenuit Ha Web-crpanunax B IHTepHeTe.

Windows MetaFile (WMF) — ynuBepcanbHblii opmar BEKTOpPHBIX rpaduyeckux aiinos
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s Windows-nipunoskenuil. Mcnonb3yercst A XpaHeHUsT KOJUICKIUH rpadudecKux M300paKeHun
Microsoft Clip Gallery.

Encapsulated PostScript (EPS) —  ¢dopmar  BekTopHbIX  rpaduueckux  (¢ailios,
NOJICP)KUBACTCS TPOTpaMMaMK JIJIsl PA3JIMYHBIX OINEPAIMOHHBIX CUCTeM. PexkomeHmyercst mist
NeYaTH U CO3JIaHMs WIUTIOCTPAIIUI B HACTOJIBHBIX M3/1aTEIbCKUX CUCTEMAX.

CorelDRaw files (CDR) — opuruHaabHbii (GopMaT BEKTOPHBIX TIpadudeckux (aijos,
UCTIONIb3YEMBIN B CUCTEME 00paboTku BekTopHOI rpaduku CorelDraw.

Jlnist 00pabOTKM N300paKeHH Ha KOMITBIOTEPE MCIIOJIB3YIOTCS CIEIUATbHbBIC TIPOTPaMMbl —
rpaduueckue penaktopsl. ['paduueckue perakTopbl TakKe MOXKHO pa3JefuTh HA JIBE KAaTETOPHH:
pacTpoBbIC U BEKTOPHEIE.
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2 llpakTHYecKuii pas3aen

#CrpykrypadYMK

2.1 MATEPUAJIBI UTA HPAKTUYECKHUX 3AHUHTI/II71 1§ (0)
JUNCHUTTIVIMHE «OCHOBbBI KOMIIBIOTEPHOU I'PA®UKW»

Memoouueckue ykazanus (6 cOKpawjeHHoU 8epcuil) K blNOJIHEHUIO

UHOUBUOYATILHBIX 2PAPUUECKUX 3A0AHUL NO UHHCEHEPHOU KOMNbIOMEPHOU epaduke O/
CMYOeHmMOo8 CneyualbHoOCmel:
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6-05-0611-03 Hcxyccmeernnwiii unmeniexm

6-05-0612-01 IIpoepammmas unsicenepust
(npounuzayus: Ilpoepammmuoe obecneuenue UHGOPMAYUOHHBIX MEXHONO2ULL)

6-05-0612-03 Cucmemuvl ynpasnenus ungpopmayuetii
(npohunuzayus: AemomamuzuposanHnvie cucmemvl 00pabomku uHgopmayuu)

I'papuueckan padoma Nol ..................ccccoooiiiiiiiiiiiieiee e
I'papuueckan padoma No2 ....................ccccoocviiiiiiiiiiiiiii
I'papuueckan padoma No3 .................cccoeoiiiiiiiiiiiie e
I'pagpuueckan padoma Nod ..................cccooioiiiiiiiiiii e
I'papuueckan padoma Noj ...................ccccoovviiiiiiiiiiiiii
I'papuueckan padoma NoG .......................cccoeeviiiiiiiiiiiiici
I'papuueckan padOMaA No7 ................cocooviiiiiiiiiiii i
I'papuueckan padoma No§ .................c.ccccoovoiiiiiiiiiii e

I'papuueckan padoma No9 ...................ccccoovviiiiiiiiiiiii



#IlIpaxmuueckuiitPazoen

COJAEPKAHHUE
OOmre cBeneHus
1. OcHoBHBIC TTpaBUiIa 0POpMIICHUS YepTEKEH
1.1. ®opmatel
1.2. MacuiraGsl
1.3. JIuaun
1.4. Mpudrer
1.5. Hanecenue pazmMepoB Ha yepTexax
1.6. I'padnueckre n300paXkeHNs MaTepUaIoB
2. 'eoMeTpUUECKHE TOCTPOCHUS
2.1. ConpsixeHust
2.2. YKIIOH U KOHYCHOCTb
2.3. JleneHue OKPY>KHOCTH Ha paBHBIE YaCTU
3. Bunpl. Pa3zpesbl. Ceuenns. AKCOHOMETPHS
3.1. Buagsl
3.2. Pazpesbl
3.3. Ceuenus
3.4. AKCOHOMETPUYECKHE MTPOEKINU
4. PazpeMHbIe pe3b0OBBIE COCAMHEHUS
4.1. PazpemHbIC pe3b00BBIC COCTUHEHHUS.
4.2. N3o0pakeHue pe3bObl HA YepTekKax
4.3. bonToBoe coequHEHNE
4.4. BUHTOBOE COeqUHEHNE
4.5. YcnoBHbie H300pakeHs1 00JITOBOTO M BUHTOBOTO COETMHEHUM
5. Hepa3zbemHble COETMHEHUS
5.1. Ilastubie coequHeHus
5.2. Kneensle coequHEHUS
5.2. U300paxkeHne coeAMHEHNU TAaliKOM U CKIIEUBAaHUEM
6. Dcku3upoBaHue aeraneil. JleTanupoBOYHbIN YepTekK
6.1. YUepTexxu o01IUX BUJIOB
6.2. COOpoYHbIE UEePTEKU
6.3. JleTanupoBOYHbIE UEPTEKHU
6.4. DckuznpoBanue aeranei
7. IlepeceueHre MOBEPXHOCTH IIIOCKOCTHIO. [locTpoeHue pa3BepTku
7.1. CeueHue TpaHHBIX TeJl TPOCHUPYIOIIUMU MIOCKOCTIIMHU
7.2. IlocTpoeHue pa3BepTOK
8. [lepecevyeHne MOBEpXHOCTEMN
8.1. MeToa BCnoMOraTeabHbIX CEKYIUX MII0OCKOCTENH-TIOCPETHUKOB
8.2. IlepeceueHne NoBEpXHOCTEN BpaIllCHUS
8.3. IlepeceueHne MOBEpXHOCTEN BpaIEHUsI, O/IHA U3 KOTOPBIX - IPOECLUPYIOLIAs.
8.4. IlepeceueHne MOBEPXHOCTH BPAIEHUSI C TPAHHOM ITOBEPXHOCTHIO
8.5. [lepeceueHne rpaHHBIX TOBEPXHOCTEM
9. CxeMbl AEKTpUYECKUE
9.1. IlpaBuia BeITOTHEHUS YepTexken cxem. OOIIne MOT0KEHUS
9.2. I'pacdhuueckoe 0603HAUECHUE DTIEMEHTOB
9.3. IlepeueHp 3IEMEHTOB CIIELU(PUKAIIN
Cnncok peKOMEHyeMOi JINTEPATYPhI
[Ipunoxenns
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O01me cBeneHus

YepTek - 3TO CBOEOOpaA3HbIN SA3bIK, C NOMOLIbIO KOTOPOI'O, UCIOJIB3YSl BCETO JIMILb TOYKH,
JVUHUM W OTPAHMYEHHOE YHCIO 3HAKOB M LHU(P, YEIOBEK MMEET BO3MOXKHOCTH M300pa3uTh Ha
IUIOCKOCTH TeOMeTpuyeckre (Urypbl WIM HUX Cco4yeTaHue (MaIIMHBL, MPHUOOPHI, HH)KEHEPHBIC
coopyskeHus U T. 1.). [Ipuuem 3101 rpaduyeckuii A3bIK SABISETCS MHTEPHALMOHAIBHBIM, OH MOHATEH
TF000MY TEXHHUYECKH TPaMOTHOMY YeJIOBEKY, HE3aBHCUMO OT TOTO, HAa KaKOM SI3bIKE€ OH T'OBOPUT.
WHbIMU c10BaMu, JUIsl BBIIIOJIHEHHUS 4YepTexka HeoOXOAUMbI 3HaHUS NPAaBUIIBHOTO €ro o(popMIIeHHUS,
T.€. 3HaHus ['OCToB u «Eaunoii cuctemsl KoHCTpyKkTOpcKoi nokymeHtauun» (ECK/I). B 'OCTax
JaHbl €JMHbIE HOPMbl M IIPaBWJIa COCTABICHMS YEPTEXKeH, a TakKe CTaHJapTHbIE YCIOBHBIE
H300paKeHHs U 0003HAYCHUSI.

Hay4Ho-TexHMUYeCKUil mporpecc M pocT MPOU3BOAUTENBHBIX CHJI MPEIbSBISIOT BBICOKHE
TpeOOBaHUS K TIOATOTOBKE BBICOKOKBATH(UIMPOBAHHBIX WHXECHEPOB, HMEIOIIUX TIIyOOKHe
TEOPETUYECKHE 3HAHUSA U TBEPAbIC NMPAKTHUECKUE HABBIKU IO CHEUHUanbHOCTH. OJHUM U3 YCIOBHUH
YCIICIIHOTO OBJIJICHUSI TEXHUYECKHUMHU 3HAHUSAMU SBIISICTCS TpaduuecKkasi rpaMOTHOCTb, T.€. YMEHHE
BBINOJIHATh M YUTATh YEPTEXKH.

1. OcHoBHBIE MpaBWJIa 0()OPMJICHUS YePTeKeH

1.1. ®opmatsl. Bo Bcex oTpacisix MpoOM3BOJACTBA YEPTEXKH M TEXHHUYECKAs JTOKYMEHTAaIUs
BBIMOJIHAIOTCS Ha JIUCTaxX CTporo ompeneiaeHHbx pazmepoB. 'OCT 2.301-68 ycranaBiauBaeT msTh
OCHOBHBIX (hopmaToB uepTexeit - popmater A0, Al, A2, A3, A4, (puc. 1).

1189

420

@opmam A2 ®opmam A1

420

841
841

Gopmam A3
@opmam A4

297
297

210

Pucynok 1

JlononHuTenbHbIE (opMaThl 00pa3yIOTCs MyTeM YBEIHYEHHUS KOPOTKHUX CTOPOH OCHOBHBIX
dbopMaToB Ha BENIMYMHY, KpaTHYI0 UX pa3mepam. Dopmarbl JHCTOB ONPEIENSIOTCS pa3MepaMu
BHEIIIHEH PaMKH, BBIIIOJIHEHHOW TOHKMMM JIMHUAMHU. [lorne depreka OrpaHMYMBAECTCS BHYTPEHHEU
paMKoOl, KOTOpasi BBINOJHSETCS CIUIOMHON TosicTol nuHued. [lone dopmara mupunoit 20 mm
OCTaBJIETCS JUISl TOJIIMBKY YepTexa (puc.2).
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Brewnss pamka om S/2 do S/3

ml ml

20

f f

®opmam A4 | 2 @opmam A3

OcHobHas Hadnuck

OcHobHas Hadnuck lﬁl

f

BHympenHss pamka

Pucynok 2

B npaBoMm HikHeM yriy BeinomiHsieTcst ocHoBHas Haanuck (OCT 2.104-68). [ltamn nms
OCHOBHOM Hajamucu popmara A4 pacroiararoT TOJIbKO BJIOJIb KOPOTKOH CTOPOHEI JIHCTA (CM. PHUC.
2). Pa3mepsl u 3amojHeHHEe OCHOBHOW Ha/IIMCH MTPUBEICHBI HA PUC. 3.

-
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H._xonm. Mamepuasn demanu Kagpedpa Hruhr 9
Ymb.
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Pucynox 3

OO6o3HaueHue JOKyMEHTa, u3jaenus, 0obexTa (mudp), Hampumep:

1-530102. AC45. 01. 30

rrae, 1 - 53 01 02 — mm¢p cnermansHocTH; AC45 — HOMep rpymmbl; 01— mopsaAKOBEI HOMEp
pabotel; 30 — Ne BapuaHTa.

1.2. Macwradbl. MaciitaOsbl i1 BeraepunBanust yeprexeil npuaumatorcs no 'OCT 2.302-
68 «Macmra0s» (Tabm. 1).

Macmrad — 3TO OTHOIIEHUE JIMHEHHBIX Pa3MEpOB Ha 4YepTeKe K JeHcTBUTENbHBIM. Ha
YyepTekax ¢cez0a HAHOCSTCS delicmeumensHble pa3Mepbl B MIIIITUMeETpax. [Ipumenenne macmrabos
pacnpocTpaHsAeTCs TOJIbKO HA 6€IUYUHY U300PAIHCEHUS.

Ecnu Ha nucTe Bce uepTexkH BBIIOJHEHBI B OIHOM MaclITade, TO B COOTBETCTBYIOIIEH rpade
OCHOBHOI HAQJMHCHU CTaBUTCA TOJBKO ATOT MacuITald; €cid HET, TO B rpade OCHOBHOHN HaAmHCH
CTaBSAT NpPOUYEPK, a MaciiTad yKa3bIBAIOT HEMOCPEJICTBEHHO psJAOM C HAINHChIO B CKOOKax,
Hanpumep: A-A (1:10); b (1:50).

Tab6muna 1
Macmraobl 1:2; 1:2,5; 1:4; 1:5; 1:10; 1:15; 1:20; 1:25; 1:40; 1:50; 1:75; 1:100;
YMEHbIICHHUS 1:200; 1:400; 1:500; 1:800; 1:1000
HarypaiabHasn 11
BCJINYNHA
Macurradnt 2:1;2,5:1; 4:1; 5:1; 10:1; 20:1; 40:1; 50:1; 100:1
yBeJII/l‘leHI/Iﬂ
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1.3. JIuanu. Tunsl OUHWM OpU BBINOJIHEHWH 4YEpTEKEH, UX HAaUMEHOBAHME, HAuepTaHUE,
TOJIIMHY U OCHOBHOE Ha3zHaueHue ycranasimuBaeT ['OCT 2.303-68 «JIunuuny» (Tabdm. 2).

TonmuHa CHIONIHOW OCHOBHOW JTMHHUM S JOJDKHA ObITh B mpenenax ot 0,5 nmo 1,4 MM B
3aBHCHMOCTH OT BEJIMYUHBI U CII0KHOCTH M300pakeHus, a Takke oT popmara yeprexa.

Ha wu3oOpaxenuu neramu (puc. 4) mnokasaH NOpUMEp NPUMEHEHHS THIIOB JIMHUNA B
cootBercTBuu ¢ ['OCT 2.303-68.

Pucynoxk 4

TonmmHa JUHMHA OJHOIO M TOr0 ’Ke THIA [JO0JKHA OBITH OJMHAKOBA /I BCeX
U300pakeHuil HA JaHHOM 4YepTexxe. [[TMHA IITPUXOB U MPOMEKYTKHA MEXKIY HUMHU JIOJKHBI OBITH
OJIMHAKOBBIMH Ha BCEM YEPTEKE.

Tabmumna 2
HanmenoBanue Hauepranue Tommuaa OCHOBHOE Ha3HAUCHHE
1. CrutomiHas S JIuHUM BUIMMOTO KOHTYDpA.
TOJICTasi OCHOBHAS JlvaMM KOHTYpa cedeHUs (BHIHECEHHOTO
1 BXOJIAIIETO B COCTAB pa3pesa).
2. CrutoiHasl TOHKas Ot s/3 JIunum pazMepHbI€ U BEIHOCHBIE.
10 s/2 JIuHuM [WTPUXOBKHU.
JIMHUN-BBIHOCKMY, TIOJIKHA JIMHUH -
BBIHOCOK.

JIuHUM NOCTPOEHUsT XapaKTEPHBIX TOYEK
IIPY CHEUUAIBHBIX IOCTPOCHMUSIX.

3. CrutomrHast Ot s/3 Jlanm 0OpHIBA.
BOJIHHCTAsI o~ — J0 s/2 Jlunny pasrpaHuueHHs BUA U pa3pesa.
4. llItpuxoBas Ot s/3 JIuHUM HEBUIUMOTO KOHTYpA.
- — T ﬂ - - J0 s/2 Jlunnu nepecedeHnss HEBUANMBIE.

5. lITpuxnyHKTUpHAs Ot s/3 JIuHuM oceBble U LIEHTPOBEIE.
TOHKas - - - o s/2 JIuHnM cedeHMM, SBISIOIIMXCSA OCSIMH

3 5 5 30 CUMMETPHH Il BHIHECEHHBIX CEYEHUI.
6. PazomxHyTas — Ots JIuHun ceueHuit.

8..20 no 1%s

7. UlTpuxmyHKTHpHas ¢ o _‘ o m o Ot s/3 Jlmann cruba Ha pa3BepTKax.
JIBYMSI TOUKaMHu 4.6 | | _5.30 1o s/2
TOHKasl

IHTpI/IXHYHKTI/IpHI)Ie U MOTPUXOBBIC JHMHUW OOJDKHBI 3aKaHYMBATBCA U IICPECCKATHCA
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mrpuxamu. [Ipy HayepTaHWW [MTPUXTYHKTHUPHOW JIMHUM BMECTO TOYKH MOKHO HAHOCHUTH
ManeHbkuil mrpux (=1 mMm). HITpUXMyHKTHUpPHBIE JIMHUW, NMPUMEHSEMbIE B KaueCTBE LIEHTPOBBIX,
CleyeT 3aMEHSTh CIUIONIHBIMH TOHKHMH, €CJIM JUaMETp OKpPYKHOCTH MeHee 12 mMMm. OceBbie H
HEHTPOBBIC JTMHUH JTOJKHBI BEICTYIATh 32 KOHTYP U300paKeHus Ha 2-5 MM.

JIMHUK-BBIHOCKH Pa3TUYHBIX 0003HAYCHHI HE JOKHBI MIEPECEKAThCS MEKTYy COOOM.

1.4. pudtel. [Ipy BHITOTHEHUN HA YEPTEKAX HATIMUCEH MCIIOIB3YIOT MIPU(TH YEPTEIKHBIC
1o ['OCT 2.304-81 «lLlpud el uepTexHbIe», MPSIMOI U HAKIOHHBIH (Yros HakioHa 75°).

Bricota mnponucHbIX (3ariaBHBIX) OykB W I1udp, NpUMEHSAEMBIX HauOojiee YacTto B
CTYJIEHYECKHNX 4epTrexax, paBHa: 1.8; 2.5; 3.5; 5; 7; 10; 14 u 20 mm (tabn. 3). Paccrosaue mMexmy
nudpamMu U OTJCIBHBIMH CIIOBaMHU JOJDKHO OBITh HE MEHEEe HIMPUHBI OYKBBI TEKCTA, a PACCTOSHUE
MEX1y OCHOBaHHSIMH CTPOK HE MeHee 1,5 BBICOTHI mpudTa.

Pazmep mpudra onpenensercs BpICOTOM h IPONMUCHBIX (3arjlaBHBIX) OYKB B MIJJTUMETPAX.

Tabnmra 3
TapameTp! mpHdTa 0O06031a4|OTHOCUTEILHBIN PasMeDbL. MM
p p P €HHE pazmep Pl
0
BeicoTa nponucHbIX OYKB h ( /10)h 10d |1.8]2.5|3.5|5.0|7.0(10.0{14.0/20.0
BricoTta cTpouHbIX OyKB C (7/10)h 7d [1.3]18|25|35(5.0|7.0/10.0/14.0
2
Paccrosinue Mexny OykBamu a ( /10)h 2d [0.35/05(0.7/1.0(1.4(2.0|2.8|4.0
MHHHMATBHBIH AT CTPOK b | ('/n| 17d [31|4.3]6.0|8512.0[17.0[24.0[34.0
(BBICOTA BCIIOMOTATEIILHON CETKH ) 10
MHHHMAIILHOE paccTosHue e Cryn | 6d |11]15(21|3.0(42|60]8.4[120
MEXAY CIIOBaMU 10
TonmuHa nuaMi mpudra d (1/10)h d ]0.18/0.25/0.35/0.5/0.7|1.0(1.4|2.0
Tabnumna 4
[Mpudt BykBbl U I pbI [upuna Oyks
[ E3C 5/10 h
Hponucusie| L BUANKAHOQNP YT Y534 6/10 h
oykBet | AAMXHO 7/10 h
X @ Ul b 8/10 h
3c 4/10 h
Tun | Crpounnie | 482060 UKAHONPY XY UbLISA 5/10 h
b OYKBBI | M b b I 6/10 h
X m e uuy 7/10 h
7 3/10 h
Hudpsr | 23567890 5/10 h
4 6/10 h

Jlns ocBOEHHs KOHCTPYKLUMH OykB M LU(pp U crmocoba HUX IMOCTPOEHUS NPEABAPUTEIBHO
BBIMOJHSAIOT TOHKMMHU JIMHUSIMH CETKY, B KOTOPYIO BIIUCHIBAIOT OYKBBI M LIU(PHI.

[Tpumep BbimosnHeHust Haanucu «OcHOBBI ueprexa» (puc.7). IlepBoHauanbHO MPOBOJSAT
BCIIOMOTaTeNIbHbIE TOPU30HTAIbHBIE MPSMBbIE JIMHUY, ONPEEAIoNINe TpaHullbl cTpodek mpudTa. Ha
HIDKHEH JIMHUM OTKJIAJbIBAIOT OTPE3KH, paBHbIC IIUPHUHE OYKB IUIIOC PACCTOSIHUE MEXIY OYKBaMU.

UToOb! BBIMOIHUTE HAAMKUCh MIpUpTOM Ne5 cienyeT Bocmnonb3oBaThes Tabi. 3 u 4, a Takxke puc. 5 u
6.
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Pucynok 5 — IlponucHbie OyKBbI
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Pucynok 6 — CtpouHblie OYKBBI U 3HAKH
[Hupuna nponucHo# (3arnaBHoii) OykBbel «O» paBHa 6/10 (u3 Tabn. 4) yMHOXEHHas Ha 5
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(BbIcoTa mpudTa h).

[[upuna cTtpouyHoit OYKBBI «c» paBHa 4/10 (u3 Tabm. 4), yMHOKeHHast Ha 5 (BbIcOoTa mpudTa
h). Hlupuna cTpouHbIX OYKB «H, 0, B» paBHa 5/10 ymHOXkeHHas Ha 5. [llupuHa cTpodHOM OYKBBI «bI»
paBHa 6/10 ymHoxeHHass Ha 5. Ilpu BeimosHeHMH Haanucu ImpudToM NoS paccTosHUE MEXITY
OykBamu — 1 MM, a ToimuHa auHUE mpudTa — 0,5 MM (cM. Tabdn. 3). HaknoHHbIE TMHUY VI CETKU
MPOBOJSAT Yepe3 HaMEeUeHHbIE TOYKU MPU MOMOIIHU JIBYX IPSIMOYTOJIHBIX TPEYTrOJIbHUKOB: OJHOTO C
yriaamu 45°- 45°- 90° u npyroro ¢ yrimamu 30°- 60°- 90°. Tlocie BBIMOTHEHHS CETKU MUITYT OYKBHI,
MPUIEPKUBASICh UX KOHQUTypalluu Ha puc. 5 u 6.

/ /

7

/ i |/ |/ /I/I /I /I /I /I /I /I /II
‘UoHobbl Hepme

3112125125125 3

1)1

15

Pucynok 7

[Ipu couerannm HeKoTOPBIX OYKB, Harpumep, I u A, I' u JI, A u T, paccTosiHue MKy HUMU
YMEHBIIATHCS HAMIOJIOBHUHY, T.€. Ha TOJIIMHY JUHUU MIpUQTA.

Hu3s Gyksbl J| M BepxHMil 3HAK OyKBbI Il BBEIIONHAIOTCS 3@ CUET MPOMEXKYTKOB MEXILY
CTpOUYKaMH, a HKHUE U O0KoBble 0TBOJIbI OykB LI u 1] — 3a cyeT MpoMeXyTKOB MEX/1y CTPOKAMHU U
OyKBaMH.

1.5. Hanecenue pa3mepoB Ha ueprtexkax. ['OCT 2.307-68* «Hanecenue pasMepoB u
OpeleNbHbIX OTKJIOHEHHI» yCTAaHABIMBAaeT IIpaBWIa HAHECEHHS pa3MepoB U IpeAeibHbIX
OTKJIOHEHHI Ha uepTekax U JPYruX TEXHUYECKUX JOKYMEHTaX, Ha MPOEKTHOM JIOKyMEHTAalluu BCEX
oTpaciei MPOMBIIIICHHOCTH.

Pa3smepsl Ha uepTekax YKa3bplBalOT pPa3MEPHBIMM YHCIAMM M Pa3MEpPHBIMU JIUHUSMHU.
PasmepHble 4YMcaa JOIDKHBI COOTBETCTBOBATh JIEMCTBUTENBHBIM pa3MepaM H300pa)xkaeMoro
peaMeTa, HE3aBHCHMMO OT TOrO, B KAaKOM MaciuTabe BBINOJIHEH yeprex. Kaxaplii pasmep Ha
YepTeke YKa3bIBAIOT TOJIBKO OJIMH Pa3, IOBTOPEHUE pa3zMepa HE JOIYyCKaeTCsl.

Munumanvnsie paccmoanun medxcoy napanieibHbIMU PasMEPHLIMU JTUHUAMU OO0JHCHbL
ovimo 7 mm, a medxcoy pazmepuou u nunueil kowmypa — 10 mm. PacctosHus BBIOUpAIOTCS B
3aBHUCHUMOCTH OT pa3MepOB M300pa)K€HUs] M HACBHIIIEHHOCTH dYepTeka. 3HAaueHHE YBEeINYMBAETCS,
€CJIM YepTeX HEe HACBIIEH, U YMEHBILIAETCS, €CIIU HACBIIIEH.

Pa3mepHble TMHUN 3aKaHYMBAIOTCSI CTPEIKAaMH, BBIIOIHSAEMBIMU JUIMHOU 4...5 MM ¢ yIiioMm
packpbitus 20° (puc. 8,a). BelMuMHBI DIEMEHTOB CTPENOK BHIOMPAIOTCA B 3aBUCHMOCTH  OT
TOJIIIMHBI KOHTYPHOW JIMHUM YepTe)Xa M BBIYCPUYMBAIOT MX OJWHAKOBBIMH Ha BCEM YepTexe (pHc.
8,8). DTH NUHMM NPEINOYTUTEILHO HAHOCHUTh BHE KOHTypa H300pakeHUs. BBIHOCHBIE JTMHUU
JIOJI’KHBI BBIXOUTD 332 KOHIIBI CTPENIOK pa3MepHOM JuHUM Ha 2...3 MM (puc. 8,0).
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Pucynox 8

[IpuBenem mpuMep MPOCTAHOBKHM pa3MEpHBIX 4mcen Ha puc. 8. Beicota nudp Ha deprexe
npUHUMAaeTCs paBHOM BbicoTe mipudTa Ne5 (h =5 mm).

[Tpu ucnonmp3zoBannu mpudTa NeS5S mmpuna nudppsr 1 paBra 3/10h wim 1,5 MM, mmpuna
u¢pst 4 paBHa 6/10h wnu 3 MM, Bce ocTanbHble (Pl MUPUHON 2,5 MM. BhIMOIHUM pa3OuBKY
(ceTouxy) mist uudp U, MOJIB3YICh pHC. 6, HAUIIEM pa3MepHbIe TUQPHI, COOII0Iast PACCTOSIHUS JI0
pa3sMepHBIX JIMHUH, KaK Ha puc. 8 U 9.

a/ 5_75/‘

J |

s

20
- W

Pucynox 9

[Ipn Henmoctatke MecTa JUIsl CTPENOK Ha pPa3MEpHBIX JIMHUSAX, PACIHOJIOKEHHBIX LENOYKOMH,
CTpEJIKM JOIYCKAeTCs 3aMEHSTh 3aC€UYKaMH, HAHOCUMBIMH IOJI YoM 45° K pa3MepHBIM JIMHHUSM,
WJIM Y€TKUMU TOYKamu (cM. puc. 9, 6).

[Ipu HaHeceHUHU pa3mepa pajuyca nepea pa3MepHbIM YUCIOM ITOMEIIAI0T MPOMUCHYIO OYKBY
R, nnamerpa 3nak @ (cm. puc. 8).

[Ipy HaHeCEHMM HECKOJBKHX MapajuleibHBIX WM KOHIEHTPUYHBIX Pa3MEPHBIX JIMHUM Ha
HEOOJIBIIIOM PACCTOSIHUM APYT OT JIpyra pa3MEepHbIE YKcia HajJl HUIMH PEKOMEHAYeTCs pacroyaraTh B
[IaXMaTHOM TOpsJIKe (CM. puc. 9,a).

1.6. I'paduueckue nzodpakeHusi marepuasioB. [ paduueckue n3o0pakeHuss MaTepuagIoB U
IpaBuiia UX HaHeceHUs Ha ueprexax ycraHaBnuBaeT ['OCT 2.306-68* «O6o3nauenus rpaduyeckue
MaTepuasoB U MPaBHUJIa UX HAHECEHHs Ha YepTexax».

Jlnst npuaanus 4epTexy OoNblel HarsAHOCTH Ha U300paeHre pa3pe3a U CeUeHUs] HAaHOCST
HITPUXOBKY B COOTBETCTBHUM C NPUMEHSEMBIM MaTepUajoM, U3 KOTOPOIO U3rOTOBJIEHA AeTalb (pHC.

10).
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EKKS /
KRR
3 4 5

1 — MeTaIbl U TBEp/bIE CIIABBI;, 2 — HEMETAITNYECKIE MaTepHUaIbL;
3 — KepaMHKa U CUJIMKATHBIC MAaTePUAIBI IJIsl KIaJKH; 4 — CTEKIIO; 5 — )KUAKOCTH
Pucynok 10

X

X
WX
X

[IITprxoBKa BBIMIOIHAETCS B BUJE IMapaUICIbHBIX JMHUM, MPOBOAUMBIX IMOJ yrjioM 45° K
JIMHUAM KOHTYpa n300paxenus (puc. 11,a), wim k ero ocu (puc. 11,0), wiim K IMHUSAM paMKH YepTexa.

a) d)
% :
7 anll—®
Pucynok 11

Ecnu nuHWMM MITPUXOBKM COBHAJAIOT IO HAIPABICHUIO C JMHUSAMHU KOHTYpa WJIM OCEBBIMHU
JUHUSAMH, TO BMECTO yrJia 45° 1oImmyckaeTcst HpoOBOAUTh JIMHUM 110 yriioM 30° wiu 60°.

HakJioH mITpUXOBKM MOXKET OBITh KaK BJEBO, TaK M BIpaBo. [ Bcex pa3pe3oB U CEYCHHUI
OJIHOW U TOM K€ JIeTa I IITPUXOBKY CJIEAYET HAHOCUThH C HAKJIOHOM JIMHUM B OJIHY U TY %K€ CTOPOHY
U C BbIOpaHHBIM MHTEpBaJoOM. PaccTosiHue (MHTEpBal) MEXy JIMHUAMU IITPUXOBKU BBIOMPAIOT (B
npenenax oT 2 A0 10 Mm) B 3aBUCMMOCTH OT BEJIMYUHBI ILTOMIAHN, KOTOPYIO CIIEAYyeT 3alITPUXOBATh.

Onny ¥ Ty K€ JeTaib Ha BCeX M300pPaKEHUSAX Pa3pe30B U CEYCHUH IITPUXYIOT OJUHAKOBO, TO
€CTh B IIPUHSATOM HAIPABJICHUH U C IPUHATON BETMYMHON I'yCTOTHI IITPUXOBBIX JIMHHI.

[Ipu coBmaseHny JTUHUN IITPUXOBKUA C HAMPABICHUEM HAKJIOHHBIX JMHUN KOHTYpa WU C
OCEBBIMM JIOIIYCKAETCSl POBOJAUTH IITPUXOBKY oA yriom 30° wnu 60°. HaknoH mMTPpUXOBKU MOXKET
OBITH KaK BIJIEBO, TaK U BIIPABO.

2. 'eomeTpuyeckne NOCTpPOeHUA

2.1. Conpsxenust

IaBHBIA MEpPexo/ OHOI JMHUM B APYIYI0 Ha3bIBAKT conpsikeHueM (puc. 12, 13, 14, 15),
KOTOPBIM OCYILECTBIIIETCS B TOUKAX CONPSDKEHUM. TOYKM CONpSIKEHHUH JIBYX OKPYKHOCTEW JIeXkKaT Ha
NIEPECEUECHUN C JIMHHEH, COCIUHSIONIEH WX LEHTPBl, a JBYX MpPSIMbBIX IOYrodl — Ha OCHOBAaHMH
NEePIEeHIUKYIIAPA, OMYIIEHHOr0 Ha MPSIMYIO U3 LIEHTPA COMPSITaroLIeil Tyru.

ConpsiskeHne yrjoB Qyroi paguycom R BbIonHAETCS OJMHAKOBO IS NMPSMBIX, OCTPBIX H
TyNbIX yTJ0B (puc. 12, a, 0 u B).

a 0 6

n n %.

D
- R
R ’ 0
0 . «
al al
m R m
Pucynok 12

[Topsnok noctpoeHus:
1) mnapaiienpbHO CTOpPOHAM yria M M N Ha PAacCTOSHHUHU, PaBHOM paamycy R, mpoBogum
JIMHUU, KOTOpBIE nepecekarorcs B Touke O;
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2) w3 touku O MPOBOAMM NEPIEHAMKYJSPHI K CTOPOHAM Yrila, KOTOPBIE B TIEPECEYCHUH C
HUMH 00pa3yroT TOUYKH CONPSKEHUN;
3) pamuycom R u3 nenrpa O BbruepunBaeM AYTy MEXIy TOUKAMU COMPSDKCHHIA.

a 0

Rs

R

£>
)

Pucynox 13

ConpsizkeHue JJMHMA M U N ¢ OKPY:KHOCTbI0 paaumycoM Rs (puc. 13,a) BeimonHseTcs
CJIEIYIOIIUM 00pa3oM:

1) mapanienapbHO 3aaHHOM MPSIMOW M Ha PACCTOSHUM PaBHOM paauycy Ri mpoBomum
JMHUIO, Ha KoTopoil nyroit (R1 + R3) u3 Touku Oz otmedaeM nentp Oz,

2) coemunseM O1 m O3 BCIOMOraTeqbHON JMHHUCH, KOTOpas, IepeceKkas 3aJaHHYIo
OKPYXHOCTb, J1a€T MEPBYIO TOUKY CONPSIKEHUS, a 3aTeM MepreHAuKyasipoM u3 O1 Ha mpsmMyro m
orpezesnsieM BTOPYIO TOUKY CONPSKEHUS;

3) paauycom R1 u3 nentpa O1 IpOBOIUM YTy, COSAUHSS TOYKH COTMPSKCHHUS,

4) aHAJOTHUYHO CTPOUTCS COMPSHKEHUE Ayroi paanycom Ro.

PaccmoTpuM eliie oiMH BapuaHT IMOCTPOEHUSI TAKOTO YKeE THUIIA CONPSKEHUH, IPUBEICHHBIN Ha
puc. 13,0:

1) napaienbHO 3a/IaHHOM MPSIMOM M Ha PacCTOSHUU 35 MM MPOBOJMM JIMHUIO, HA KOTOPOW
nyroii (R2 — R1) u3 Touku O1 ormevaem teHtp Oz;

2) coemmuseM O1 um O BCIIOMOTaTeNIbHOW JIMHHUEH, KOTOpas, Iepecekas 3adaHHYo
OKPYXHOCTB, 1a€T TOUKY CONPSIKEHUS;

3) pamuycom Rz u3 nientpa O2 NpoOBOIUM AYTY OT TOUKH COMPSIKCHUSL.

IlocTpoeHne BHYTpPEHHEro, BHEIIHEI0 M CMELIAHHOIO CONPSZKEHMH OKPYXKHOCTEU
3aiaHHOM JTyroi (puc. 14, a, 0 1 B) CBOAMTCS K ompeiesieHuto rieHTpa O3 conpsraromiei Iyru.

a) BHYTpPeHHee CONpsIKeHHe 3a/aHHBIX OKpYXHOCTe (puc. 14,a) mpenmonaraer Hx
pacroyio)keHue BHYTpH compsratomeid nyru. [Ipu moctpoennn w3 3amaaHHbix 1eHTpoB O1 u O2
IPOBOJIUM JIBE NEepeceKarourecs Iyru, uMeromue paauycel, pasable (Rs — R1) u (R3 — Rz2), kotopsie
obpasytot neHTp Os; coequnsieMm HaineHHbIN 1eHTp O3 ¢ O1 u Oz BcrioMoraTeabHbIMHU JIMHUSIMU U
HaXOJUM TOYKH COIPSDKEHUS, a 3aTEM ITPOBOJUM MEXKIY HUMU Iyry paguycoM Rs;
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Pucynok 14

0) BHelIHee CONPsKEeHHe 3aJaHHBIX OKpYXKHOCTed (puc. 14,0) mnpenamonaraer wux
pacroyioxxeHue CHapyxu conpsiratomeit ayru. [Ipu mocrtpoenun u3 3agaHHbiXx 1HeHTpoB O1 u O2
IIPOBOJIMM JIBE MEpECceKarolecs Ayru, uMeronue paauycel, paBabie (Rs + R1) u (R3 + R2), kotopsie
obpasytot neHTp Os; coequnsieMm HaineHHbIN 1eHTP O3 ¢ O1 u Oz BcioMoraTeabHbIMH JIMHUSMU U
HAXOJMM TOYKH COMPSDKEHUs, a 3aTeM MPOBOJUM MEXKIY HUMU AYTY paauycoMm Rs;

B) CMeLIAaHHOe CONpsiZKeHWe 33aJaHHbIX OKpYyKHOCTeW (puc. 14,B) mnpeamonaraer ux
pacIojoXeH!e CHapY:KU U BHYTpH corpsratomeil nyru. Lleatp O3 mocTpoum nepecedeHreM JByX
IyT — nepByto mposeneM paauycom (Rz — Ri1) u3 nentpa Oz, a BTopyro u3 nuenrpa Oz paaunycom (Rs +
R2); Hax0UM TOYKU COMPSHKEHUS U TPOBOAMM COMPSATAIOUIYIO JYTY.

a 0

Pucynok 15

IHocTpoeHune kacaTeabHOM K OKPYKHOCTH PaCCMOTPUM B JIBYX BApUAHTAX.

a) BHEIIHIOK KACaTeJbHYI0 K 33JJaHHBIM OKPY)KHOCTSIM (puc. 15,a) HaUMHAaeM C MMOCTPOCHUS
okpyxHOocTH nuameTpoM 0102 ¢ neHtpom B Touke Osz. 3arem u3 O1 MpOBOAUM JOMOJHUTEIBHYIO
okpyxxHOCcTh paanycoM (R1 - Rz). IlepecedenneM noCcTpOEHHBIX OKPYXHOCTEH onpeaeanM Touky B u
coennauM ¢ Oz. ITpoenem u3 O1u Oz nepneHaukynspHelie JHHUM K O2 B, KOoTOpBIE CO30aAyT TOUKH
KacaHUs B IEPECEUCHNH C 3aJaHHBIMU OKPYKHOCTSIMU;

0) BHYTPEHHIOI0 KacaTeJbHYI0 K 3aJaHHBIM OKpPYXHOCTSM (puc. 15,0) HaunmHaeMm c
IIOCTPOEHUS OKpY:XHOCTH nuamerpoM 0102 ¢ neHtpom B Touke Os. 3areM u3 Oz mpoBoauM
JOTIOJTHUTEIFHYIO OKPYKHOCTh paamycoM (Ri + R»). IlepecedenreM mOCTpOEHHBIX OKPYKHOCTEH
onpeaenuM Touky B u coegunum ¢ O1. IIposenem n3 O1 u Oz nepneHaukynspHele auHuu Kk O1 B,
KOTOpBIE CO37ayT TOUKH KacaHHs B [IEPECEUEHUN C 3aJaHHBIMHU OKPY>KHOCTSIMH.
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2.2. YKJIOH M KOHYCHOCTb. B MOCTpOEHHSIX YepTeKeW YacTO HCIOIB3YIOTCA JUHUM C
3aJJaHHBIM YKJIOHOM ¥ KOHYCHOCTb.

VYKIOH — 3TO BEJIWYHMHA, KOTOpas XapaKTepU3yeT HAKIOH OJHOW MPSIMON JMHHU T10
OTHOLIEHUIO K IPyrol U paBHA TAaHT'€HCY yIJla MeXay HUMHU (puc. 16,a).

VYKJIOH MOXKET OBITh BBIPQKEH B MPOIICHTAX MJIM B BHJIE OTHOIICHUS JBYX YHCEJ.

KonycHocTh — BenmMYMHA, NPEACTABIAIONIAS COOOH OTHOLICHHE PAa3HOCTH IHAMETPOB
OCHOBAaHMHU MPSMOTO KPYrOBOTO YCEUEHHOTO KOHYCa K ero JuthHe (puc. 16,0).

KoHnycHOCTB Takke BhIpa)kaeTcs Kak OTHOLICHHE JMaMeTpa OCHOBAHUS HPSMOTO KPYTrOBOTO
KOHYCa K ero BbicoTe (puc. 16,0).
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Pucynok 16

2.3. JleeHHe OKPY/KHOCTH HAa PaBHbIC YAaCTH. B pa3iaMuUHBIX TEXHUYECKHX JETAIAX
BCTPEYAIOTCS IOCTPOEHHUS] OTBEPCTUH MO OKPYKHOCTH M B Pa3IU4YHOM KOJIMYECTBE, MOITOMY
HE00X0/IMMO YMETh JIEUTh OKPYKHOCTh Ha paBHbIe yacTu. [IpuBenemM npumep aenenus Ha 3, 4, 5, 6,
7, 1 8 paBHBIX YacTeil OKpYKHOCTH Ha puc. 17.
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Ha 6 dacmeu Ha 7 Yacmeu Ha 8 yacmeu
Pucynox 17

3. Buasl. Pazpe3bl. CeueHusi. AKCOHOMeETpPHS.

3.1. Buasl. 'OCT 2.305-68 «300paxenust — BUbl, pa3pe3bl, CEUCHUS» OIpPENEISIEeT IIECTh
CTaHJAapPTHBIX BUJIOB N300paKeHU JeTallel Ha YepTekKax.

Buxg— 510 um300paxeHue oOpalleHHOW K HaAOMIOJATeNt0 BUIAMMONW YacTH IMOBEPXHOCTU
npeaMeTa Win AeTaju.

YCTaHOBIEHBI CIEAYIONIME Ha3BaHUS BHJOB, I[OJIy4a€MbIX HAa OCHOBHBIX IUIOCKOCTSIX
npoekiuii (puc. 18): Buj criepean (TIaBHBIN BHU), BUJ CBEPXY, BUJ CIIpaBa, BUJ CJEBa, BUJ CHU3Y,
BUA c3aau. [Ipy BINONIHEHNH YepTexa MpeaMeTa KOJIMYECTBO BUJOB JI0JKHO ObITh HAUMEHBIIUM U
B TO JX€ BpeMs JOCTAaTOYHBIM JUIsl TOJYy4YEHHUS IIOJHOrO MpeAcTaBieHuss o mnpeamere. Jlis
YMEHBIICHUSI KOJIMYECTBA M300paXeHUH JOMYyCKaeTcsi Ha BHUAAX II0Ka3bIBaThb HEOOXOAUMBIE
HEBUMMBbIE YaCTH IPeaMeTa MPU MOMOIIY IITPUXOBBIX JTUHHM.

Bud cHuzy
Bud cnpaba [nabreiu Bud Bud rreba Bud c3adu
| L |
P [ 11
] [ ] IJ
Bud clbepxg

Pucynok 18

I'OCTowm 2.305-68 B 1. 2.1 omnpeneneHo MnojoKeHNe Ha YEPTEKE ITUX BUJIOB B TAKOM IOPSIJIKE,
KaK 3TO I0Ka3aHo Ha puc. 18. Ha3paHusi cTaHAaPTHBIX BUAOB He HAANMCHIBAIOT.
B ToM cmydae, ecnM CTaHAAPTHBIM BHJ HE MOXET OBITh MOMEIIEH COOTBETCTBEHHO
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nojoxenuto, omnpeneneHHomy 'OCTom, To ero pacronararoT B JPYroM MECTE€ U COINPOBOXKAAIOT
HAJAMUCBhI0 OYKBOH pycckoro andaBuTa HaJ HU300paKEHHEM, a HANpPABICHUS B3IJISNAA YKa3bIBAIOT
CTPEJIKOH, IEPIICHANKY/IIPHON K TTOBEPXHOCTH BH/Ia M TOM ke OykBoH (puc. 19).

[=8..25 90°

~ | (03,05 s

Pucynok 19

Bo3moxHBI ciyyan, Korjaa Kakas-1n0o 4acTh JeTaad HEe MOXKET OBbITh MOKa3aHa HU Ha OJIHOM
U3 BUJOB 0€3 HUCKaKeHUs €€ (JOPMBI U pa3MEpOB, TO CICAYET MPUMEHSThH JIOMOJHUTEIbHbIE€ BH/IbI.
N300paxeHne NONOJHUTENLHOTO BUa MOJy4YaeTcsl Ha TUIOCKOCTH, HE MapajljieIbHONM HU OJHOH U3
OCHOBHBIX IUIOCKOCTeW mnpoekiuil. [losTomy nonmomHuTENnbHBI BUI Bcerna o0oO3HauYaeTcss U
JOTIOTHSIETCS  COOTBETCTBYIOIIMM 3HAKOM, €CIH €ro H300pakeHHWE TOBEPHYTO OTHOCHTEIHLHOTO
OCHOBHOTO BHUJA.

CrnemyeT OTMETUTh, YTO €CJIH JOTIOJHUTEILHBIN BHUJI PACIIONOXKEH B MPOCKIIMOHHON CBS3H C
M300paKeHHUEM OCHOBHOT'O BHJa, TO JIOMYCKAETCS HE JejaTh HAAMUCU M YKa3aHUs CTPEJIKOW Haj
BUJIOM.

MecTHBIM BHOM Ha3BIBACTCS HM300pKEHUE OTACIBHOTO, Y3KOOTPAHHMYECHHOTO MECTa Ha
noBepxHocTH Aetanu. O603HauYaeTCss MECTHBIN BU aHAJIOTHYHO JOMOJHUTEILHOMY BUTY.

3.2. Pa3pe3bl. Pa3pe3om Ha3biBacTCS HM300paKEHUE TPEIMETA, MBICICHHO PACCEUCHHOTO
OJIHOM MJIM HECKOJIbKMMHU IUIOCKOCTSMU. Ha paspese noxaszviéaiom mo, Ymo HOAy4aemcs 6 cekyujell
niockocmu, u mo, umo pacnonodxcerno 3a neu (puc. 20, r, 1 u €). OTCeYeHHYI0 YacThb MpeaMETa,
PaCTOIOKEHHYIO0 MEXAY T71a30M HaOII0JaTeNs U CeKyIIeH TUIOCKOCThIO, MBICIICHHO YAAISIOT.

BHyTpeHHUE JMHHM KOHTYpa, M300pakaBIIWeCs Ha YEPTEHKE IITPUXOBBIMHU JIMHUSAMHU, HA
pa3pes3e CTaHOBATCS BUAMMBIMU U H300paKatoTCs CIUIOUTHBIMU JTMHUSIMH.

B 3aBucuMocTH OT YHMClIa CEKYIIMX IJIOCKOCTEH pa3pe3bl MOJpa3NeisioTcs Ha MPOCTHIEC,
BBITIOJTHEHHBIE OJTHOM CEeKYIeH IMIOCKOCTBIO, U CIOXKHBIC, BHIOJHEHHBIE HECKOIBKUMHU CEKYIIUMU
TIJIOCKOCTSIMH.

IIpoctbie pa3pe3bl. B 3aBHCUMOCTH OT TMOJOKEHHUS CEKYIIEeW IMIOCKOCTH OTHOCHTEIHHO
IUIOCKOCTEM MpOEKIMil pa3pe3 MOKET ObITh: (PPOHTAIBHBIM, KOTJa CEKyllas IJIOCKOCTh
napajuienbHa (POHTANBHONW TMIOCKOCTH Tmpoekuuit (puc. 20), mMpouIbHBIM, €clu CeKyllas
MJIOCKOCTh TapajuieibHa MPOPUIHLHOM TUIOCKOCTH MPOEKIMA U TOPU30HTAJIBHBIM, KOTJa CEKyIas
TUTOCKOCTh MapaielbHa TOPU30HTAIBEHOM MIOCKOCTH MPOESKIUH.

[Tonoxenune cexkyIen MIOCKOCTH, TaK YK€ KaKk M CEUCHHs, YKa3bIBAIOT HAa YEePTEXKaxX Pa3OMKHYTOM
JIMHUEH B BUJIE OT/IENIbHBIX YTONIIEHHBIX TPUXOB CO cTpenkamu u OykBamu (puc. 20,e). Ecnu cexymas
TUIOCKOCTh COBIAJAET C IUIOCKOCTHIO CHMMETPUHM TPEIMETa W COOTBETCTBYIOIIME H300pAKEHHS €ro
PACMOJIOKEHBI Ha OJHOM YEpPTEXE B HEMOCPEIACTBEHHOM IMPOEKIMOHHOW CBS3U, TO B 3TOM CIydae s
TOPU30HTAITBHBIX, (DPOHTATHHBIX W TPOMUIHLHBIX Pa3pe30B JIMHUIO CEUCHHS HE MOKA3BIBAIOT U pa3pe3 He
0003HaYaroT.

CoennHeHue BHIAQ C 4acTbio paspe3a. Pa3pe3bl MOryT OBITH pAaCIOJIOKEHBI HA MeECTe
COOTBETCTBYIOIIUX OCHOBHBIX BUAOB. OPOHTANBHBIN pa3pe3 pacmloiaraoT Ha MECTe BHJA CIEpeH,
po(HUITBHBIN — Ha MECTE BHJIA CJIEBA, TOPU3OHTAILHBIA — HA MECTE BHIa CBEPXY.

B depueHuu mnpuHATAa Takas YCIOBHOCTh: €CIM JeTalnb  mpoeuupyercs B Gopme
CUMMETPUYHONW (UTYpPBI, JOIMYCKAeTCs B OJHOM H300paKECHUU COCAWHSATH IIOJIOBUHY BHIA C
MOJIOBUHOW COOTBETCTBYIOIIETO paspes3a. Paznmenstonieil tuHUEH CIYKUT OCh CUMMETPUU (PUTYpHI,
T.e. TOHKas ITPUXIYHKTHpHas JIMHUA. Ha TaBHOM BHJe W BHUJC clieBa pa3pe3, Kak IPaBHIIO,
MOMEIIAIOT CIpaBa OT BEPTHKAIBHONH OCH CHMMETPHMH, a Ha BUJAX CBEPXY M CHHU3Y - ClpaBa OT
BEPTHKAIBHON ¥ CHU3Y OT TOPU3OHTAIHLHOU OCH.

B Tex cmyuasix, Korja Ha CUMMETPUYHBIX M300paKEHUSX KOHTYPHI JeTajei COBMAAAIOT C
OCSIMH CHUMMETPHH, JOMYCKAETCS COCOUHATh YacTh BHJA W YacThb COOTBETCTBYIOIIETO pa3pesa,
pas3zenss uxX CIUIONIHOW BOHUCTOM nuHuel (puc. 20, T u ).
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Pucynoxk 20
Ha mnonoBuHe BHma He cieayeT H300pakaTb BHYTPEHHHUX OYEpPTaHUHM JAeTand (OHH
n300pakeHbl Ha pa3pese), a Ha MOJIOBUHE pa3pe3a He U300pakaroTcsl Hapy)KHbIE OYEPTAHU JICTaNH,
TaK KaKk OHM MOKa3aHbl HA MOJOBHHE BHJA. HakiIOHHBIE Tapajule/bHBIC JIMHUW INTPUXOBKH Ha

pa3pe3ax BBIIOJIHSIOT CIUIOUIHBIMA TOHKMMH JIMHUSIMH, YIOJl HAKJIOHAa KOTOPBIX K JIMHUM PAMKH
yeprexa paBeH 45°. Ecnu IMHUM IUTPUXOBKM COBIAJAIOT 10 HANPABICHHUIO C JIMHUAMHU KOHTYpa
U300paXKeHusl, TO BMECTO yriia 45° MOXHO puUMeHsTh yriibl 30° (wim 60°).

Choxnble paspesbl. Eciu cekylmue IUIOCKOCTH MapajuieNbHbI, TO CIIOXKHBIM paspes
Ha3bIBAETCS CTyMeHYaThM (puc. 21,a), a eciM ceKyline IUIOCKOCTH MEepeceKaroTcs, TO — JIOMaHbIM
(puc. 21,0).

Ha puc. 21,a n3006paxén ci0xkKHbIM cTyneH4aTslii pazpe3. Ha ueprexxe oH n3o0paxaercs Tak,
Kak OyJITO clieNaH OIHOM IIOCKOCThIO, 0€3 KaKUX-1100 JINHUHI B MecTe cTyneHbku. Kak u B mpocThIx
paspesax, MOJIOKEHHE CEKYIIeH IUIOCKOCTH YKa3bIBAIOT HAa YEPTEKE Pa3OMKHYTON JMHHEW. IIpu
CIIO)KHOM pa3pese IUTPUXU MPOBOJAT TaKXKe y MepernOoB JUHUM cedeHud. Jleranb B paspese
3alITPUXOBAaHA, 32 UCKIIOYEHUEM pedpa, CeKyllas MIOCKOCTh XOTS U MEePeceKaeT ero, HO YCIOBHO
IPUHSTO CIUIOIIHBIE pedpa Mo UX JUIMHE HEe IITPUXOBATh.

118



Pucynok 21

[Ipy wn300pakeHUHM CIOXHOTO JIOMAaHOTO pa3pe3a TMPaByld YacTh JETalld BMeECTe C
paccekarolieil ero IUIOCKOCThIO MBICJICHHO MOBOPAUMBAIOT OKOJIO JIMHUM TEPECEUCHUs] CEKYIIUX
IUTIOCKOCTEH 710 COBMEIIEHHUS ¢ (POHTANBHOW IulockocThio (puc. 21,0). Ilpm BbruepumBaHuU
JIOMaHOTO pa3pe3a 3JIEMEHTHI MpeaIMeTa, pacloIOKEHHBIE 32 CeKYIeH MIOCKOCThIO, TOBOPAUMBATh
He Hajo0. OHU JTOJDKHBI IPOCTIMPOBATHCS TaK, KaK OHU MPOCHUPOBAIUCH HA MJIIOCKOCTD, A0 KOTOPOU
IPOM3BOJIUTCS COBMELICHHE.

3.3. Ceyenue — u3o0paxenue GUrypbl, moJy4aumeics Npu MbICJICHHOM pacce4eHUH
npeaMera 0JJHOH WJIM HECKOJbLKUMHU IJIOCKOCTAMU. Ha ceuenuu noxaswieaemcs moivko mo, umo
noyuaemcs HenocpedCmeeHHo 8 cexyujeti niockocmu (puc. 22 u 23).

ITpu moctpoeHnn cedyeHuil netaneil NpUMEHUMBI Bce IPaBUIIa, U3yYEHHbIE B HAUepTaTeIbHON
TE€OMETPHH I10 TeME MePECEUCHHUs TTOBEPXHOCTH IIOCKOCTHIO. Beeraa 3amaeTcst miocKoCcTh CeueHusl U
o0s3aTesibHO O00O3HAUaeTcss ee cilel, Kak IokazaHo Ha puc. 22 u 23. IlnockocTe cedeHus
npezCcTaBisieT co00i (GPOHTATHHO MPOCIUPYIONIYIO TIOCKOCTh, a 3HAYUT BCE TO, YTO TOIYIECHO MPHU
MEepeceueH B HEH, ClenyeT W300pakaTh, HCIOIB3Ys JIOOBIE CIOcoObl mMpeobpazoBanuii. Ha
NPUBEJCHHBIX NMpHUMepax pHUc. 22 — 3TO 3aMeHa IJIOCKOCTeH MpOEKUMH, puc. 23 — HaTypajbHas
BEJIMYMHA CEYECHUs ONpENersIach TUIOCKOMApaIeNIbHBIM TIEPEMEIICHHEM | CONPOBOXKIANIACH 3HAKOM
HOBEPHYTO (pa3Mepsl 3Haka puc. 19).

Jlnst 0003HAYEHUS JIMHUU CEUSHHs] TPUMEHSIOT Pa3OMKHYTYIO JIMHUIO B BHJIE OTIEIBHBIX
YTOJIIIICHHBIX IITPUXOB C YyKa3aHHWEM CTpelKaMu HalpaBleHus B3raga. JIMHUIO cedeHus
0003HAYaOT TPOMUCHBIMH OyKBaMH pyccKoro ajndaBWTa, a CaMO CEUEHHE COMPOBOXKIACTCS
HAJIUCHIO 10 TUIY A — A.

119



4

3,

2

Pucynox 22 Pucynok 23

3.4. AKCOHOMeTpHUYECKHE MPOEKIUN. AKCOHOMETPUUYECKOE TPOCIIUPOBAHUE COCTOUT B TOM,
YTO H300paKaeMbIil TPEIMET BMECTE C OCSIMH MPSMOYTOJIBHBIX KOOPJMHAT, K KOTOPBIM OTHECEHA JTa
cucreMa B INPOCTPAHCTBE, NMPOELUUPYETCs MapauIebHBIMU JIyyaMH Ha HEKOTOPYIO IUIOCKOCTh. B
TaKOM CJly4ae INIOCKOCTb MPOEKIUI Ha3bIBAIOT AKCOHOMETPUYECKOM.

AKcoHOMETpHUYECKHE H300paKeHHUsI HAa3bIBAIOT MPSIMOYTOJIbHBIMM, €CIM IPOELUpPYIOIIUE
Jy4H HaIpaBJIEHbI O] NPSIMBIM YIJIOM K aKCOHOMETPUUECKOH IMJIOCKOCTH, U KOCOYTOJbHBIMH, €CIIN
JIy4H HAIIpaBJIEHbI O] YIJIOM, OTJIMYHBIM OT NPSMOTO.

N3 Becex BunoB akcoHoMeTpuueckux npoekiuuii (I'OCT 2.317 - 69) cryneHTam A1 BHIIOJHEHUS
rpadu4eckux padoT PeKOMEHAYeTCs NMPUMEHSATh MPSIMOYIOJbHbIE aKCOHOMETPUUYECKHE MPOEKIIMU
(M30METPUYECKYIO U TUMETPUYECKYIO TPOEKIIHH).

IIpsiMoyroJsibHasi H30MeTpHYecKas MpoeKuus. B n3oMeTpun akcoHOMETpHUYECKast
IUIOCKOCTh HAKJIOHEHA KO BCEM TPeM KOOPJIUHATHBIM OCsM moJ yriaoMm 120°.

[TosTanmHoe mocTpoenus oaia B mimockoctu XOV (puc. 24):

1. Yepes Touky O (Hauano akCOHOMETPHUYECKUX OCEi) MPOBOJAT TOPU30HTAIBHYIO JTMHHIO.
N3 toukn O mpoBOAAT OKPYKHOCTH 3a/IaHHOTO IO YCJIOBUIO AuaMmeTpa. Ha BepTukanbHON JTUHUU
orMeuaroT neHTpsl O1 1 O1. I3 3THX HEHTPOB MPOBOAAT GONbIINE IyrH oBana pagnycamu R = O1-1
uR'=0y-1.

2. U3 nentpa O paaguycom, paBHbIM O-2, TPOBOJAT YTy 0 EPECEUCHUS C TOPU3OHTAIBHON
nuHuen. OtMevarot ueHTpsl Oz u 0.

3. IpoBoaat npambie O1 O u O1' O u foBoasaT ux 10 paauyca R u R/,

4. W3 nentpoB Oz u O7' mpoBoasT Mansle qyru oBana paguycamu Ri u Ry,
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Pucynox 24

IIpsiMoyroJibHasi AUMeTPpUYeCKAasA MPOeKUHsl. AKCOHOMETPUYECKas OCh Z PacIojoKeHa
BEPTHUKAILHO, 0Ch X — 1101 yri1oM 7°10', a ock Y — mop yritom 41°25" ot ropuszontaiu (puc. 25). st
MIOCTPOEHUs yriia, mpuMepHo paBHoro 7°10" rpadudeckiM criocoOoM CTPOST NPSMOYTOJBHUK C KATETaMU
1 u 8 equnmt, yria 41°25' - ¢ kareramu 7 u 8 equnuil. [ MmOTeHy3bI ATUX MPSIMOYTOJIBHUKOB U OYTyT
MMETh HEOOXOIMMBIN YTOJI HAKJIOHA.

o/
Pucynok 25
[TocnenoBarenbHOCTh MOCTPOSHUS OBasia B miockoctu XOV (puc. 25):
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1. Yepes Touky O mpoBOAST FOpU30HTAIbHYIO JUHUIO. V3 Toukn O mpoBOJSAT OKPYKHOCTH
3agaHHoro auamerpa D. Ha BepTUKanbHOW JUHUM OTKJIAABIBAIOT OT TOYEK 1 M 1/ B 06e CTOPOHBI
PACCTOSHUSA, paBHBIE PAIHyCy OKPYKHOCTH, 3aIaHHOI 1o ycrnosuio. OTMeuarot nentpsl O1 u O1 s
0OJIBIIUX YT OBaja.

2. TIpoBOJAT U3 3TUX LEHTPOB AyrH pamuyca R=01 - 2 u Ry =01 - 2/,

3. Coequnsior npambivu muausMu O u 2, O1' u 2/ Ha ropusoHTanbHON TMHHE OTMEYAIOT
nentpsl O2 1 O7 11 MajbIX YT OBala.

4. VI3 5TUX LIEHTPOB IPOBOIAT Iyru pamgumycamu Ro=02 - 2 u Re= 07 - 2/,

Jnst Oonee TOJNHOTO BBIABICHHWS BHYTPEHHEH (OpMBI H300pakacMbIX TPEIMETOB B
AKCOHOMETPUUYECKUX TMPOCKIUSAX TMPUMEHSIOT pa3pe3bl (YETBEPTHBIC BBIPE3bl), OMNpPEACTSIEMbIMU
AKCOHOMETPUUECKUMHU OCSMH. Pa3pe3bl B aKCOHOMETPHUUECKHX MPOSKIUSIX BBIMOIHSIIOT CIETYIOIIUM
obOpazomM. CHayaa CTpOAT aKCOHOMETPUUECKYIO MTPOCKIIMIO Beero mpeamera (puc. 26 u 27), a 3arem
BBIMOJIHSIOT pa3pe3 U OCTABJISIIOT B TOHKUX JIMHUSX YacThb IMpeaMeTa, HaXOSAIIYIOCSd MEXIY IJ1a30M
HAOJIOIATEIIS U CEKYIIUMU TUTOCKOCTSIMU (puc. 26,r u 27,1).
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Pucynok 27

JIvHMM IITPUXOBKM CEUYEHUM HAHOCAT NApajUIeIbHO OJHOM W3 JUAroHaJIew NPOEKLHM
KBaJpaTOB, JIKAIIUX B COOTBETCTBYIOIIMX KOOPAWHATHBIX IUIOCKOCTSAX, CTOPOHBI KOTOPBIX
napaselbHbl aKCOHOMETPUUYECKUM OcCsiM (puc. 24 u 25).
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4. PazbeMHbI€e pe3b0OBbIE COeTMHEHHUS.

Pa3zbemMHBIe COeAMHEHUSI MOXKHO Pa3beJUHHUTD, HE pa3pylias (popMbl OCHOBHBIX JeTaleil u
ux KkpervieHui. K HUM oTHOCSTCS — pe3b00BbIe, HITTOHOYHbIE, IUTUIIEBBIE U JIP.

4.1. PazpeMHbIe pe3b00OBBIC COCMHEHUSA. DTO Hanboiee pacIpOCTPAHEHHBIN BUJ] Pa3beMHBIX
coenuHeHuil. B ocHoBe 00pa3zoBaHus pe3bObl JIGKUT MPUHIIMII MOJTYYSHHs] BUHTOBOM JIUHUH. Pe3pba
- TIOBEPXHOCTh, 00pa3oBaHHAasi MPU BUHTOBOM JIBWKEHUHU IIJIOCKOTO KOHTYpa IO LUIMHIPUYECKON
WM KOHUYECKOH rmoBepxHocTH. OrnpenenieHne pe3bObl U ee OCHOBHBIE mapameTpbl gaanbl B [[OCT
11708-82 "Pe3n0b1. TepMuHbI U OnIpeeeHus "

Pe3b0bI kaccupuupyroTes 0 HECKOIBKUM MPH3HAKAM:

e B 3aBucumoctu OT Qopmbl npoduias  pe3bObl  PazTUYAT: TPEYroJbLHOrO,
TpaneneuajabHOro, Kpyrjaoro, NpsiMoyroJibHOro u Apyrux npodguJiei.

e B 3aBucuMocTH OT (OpPMbI TOBEPXHOCTH, HA KOTOpPOW Hape3aHbl pe3bObl, OHU
pa3enioTCs Ha HWIMHIPUYECKUE U KOHUUYECKUE.

¢ B 3aBHCHMOCTH OT PacioJIo:KeHUs HA MIOBEPXHOCTH PE3bObI PA3/IEIAIOTCS Ha BHEIIHUE U
BHYTpPECHHHE.

e Ilo 3KcIUIyaTAIMOHHOMY HA3HAYEHUIO Pe3b0bI MOIPA3AEIIOTCS Ha KPEEKHbIC
(MeTpudecKkue, JHMMOBBIC); KPEHeKHO-YIUIOTHUTENBHBIE (TPYyOHbIe, KOHUYECKHE), XO/I0BbIE
(TpamnenenanbHbIe, YIOPHBIE), CEHATbHbIC U JIP.

OcHOBHBIMU TIapaMeTpaMu pe3bObl ABIs0TCA (puc. 28):

Ocb pe3b0bI — MpsiMasi, OTHOCUTEIHHO KOTOPOH MPOUCXOAUT BUHTOBOE JIBHKEHHE IJIOCKOTO
KOHTYpa, 00pa3yIomiero pe3noy.

Ipoduab pe3pdbI - KOHTYp cedeHUs Pe3b0bI B IUIOCKOCTH, MTPOXOISIICH Yepe3 0Ch pe3bOBbI.

BokxoBble cTOpoHBbI Npoduisi — NPSIMOIMHEHHbIE YYacTKH MPOGuUIIs, MpHUHAJJIeKAIIIE
BUHTOBBIM [TOBEPXHOCTSIM.

AnuHa pess sl

LnuHa pe3b0bl € NO/AHBIM NpOGUAEM

(oez pe3bOsi

Ocb pesbosi

d

Pucynok 28

Yroa npoduiisi @ — yroa Mexay O0KOBEIMH CTOPOHAMU MPOQUIIS.

Hapyxnblii 1namerp pe3bosbl d - JruameTp BooOpakaeMoro HUIMHPA, OMMCAHHOTO BOKPYT
BEPILVH HAPYKHON pe3bObI MK BIIAJUH BHYTPEHHEH pe3bObI.

BuyTpennuii nuamerp pe3nobl di - auameTp BoOOpa)kaeMOro IFJIMHJIPA, BIIMCAHHOTO BO
BIIAJMHBI HAPYKHOU pe3bObl HIIM B BEPIIMHBI BHYTPEHHEH PE3bObI.

lar pe3bObI S — PacCTOSHUE MEXY COCETHHMMH OJJHOMMEHHBIMH OOKOBBIMH CTOPOHAMHU
npouis B HAMPABICHHUH, TAPAJUIETFHOM OCH Pe3bOBbI.

Xoa pe3b0bl t — paccTosiHEE MEXIY OMMKAHIIIMMH OJJHOUMEHHBIMH OOKOBBIMHU CTOPOHAMH
npoduiisi, TPUHALISKAINUMA OJHOM W TOW >K€ BHHTOBOW TIOBEPXHOCTH, B HaIlpaBJICHUH,
napauieTbHOM OCH Pe3bOBbI.
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Coer pe3p0bl — yyacTOK HEIOJHOTO MPOQHIS B 30HE Mepexojaa pe3bObl K IIaKOW YacTH
JIeTaIIn.

OcHoBHBIE THNBI M 0003HaueHHEe pe3b0. Pe3pObl MO HA3HAYEHUIO MOJPA3JENAIOTCS Ha
KpETIe)XHbIE M XOAOBBbIe. KpemexHble pe3bObl CIyXaT AJs MOMYyYeHUS Pa3beMHBIX COCIUHEHUH
JeTajeid, 1 UMEIOT, KaK MPaBHIIO, TPEYTOJIbHBIN NMPO(UIb U BRITOTHSIIOTCS OJHO3aX0IHBIMH.

CrangapTaMu TperycCMOTPEHO OOJBIIOE KOJIMYECTBO PE3b0 C pa3IMYHBIMU MapaMeTpaMH.
Cpenu Hux kpenexHbie pe3bObl: MeTpuueckas (I'OCT 9150-81, 'OCT 8724-81, TOCT 24705-81),
merpuueckas konuueckas (I'OCT 25229-82), tpyonas nmmuaapuyeckas (I'OCT 6357-81) u mp.
THUIIBI.

VY meTpuyeckoil pe3bObl TPEyroNbHBIH MPOGHMIb C YIJIIOM MEXAy OOKOBBIMH CTOPOHAMH,
paBubiM 60°. BepimHBI TpeyronbHHMKOB cpe3aHbl 1Mo mnpsMoii. Popma Bmagun npopuns He
perylaMeHTHPYETCS M MOKET BBIIIOJIHATHCS KaK IUNIOCKO CPE3aHHOM, TaK M 3aKPYTICHHOM.

B ycioBHBIX 0003HAYEHHUSX METPUYECKOHW pe3bObl JOMKHO BXOIUTH: OykBa M,
HOMHUHAJIBHBIA JMaMeTp pe3bObl, YHCIOBOE 3HAUYEHHE HIara (TOJBKO JJIS Pe3b0 C MENKHM IIarom).
[Tpumep ycrnoBHOTO 0003HAUEHHSI C HOMHUHAIBHBIM THAMETPOM 24 MM: OTBEPCTHS PaBEH C KPYIHBIM
marom - M24; ¢ menkuMm marom - M24x2 (ripu mare 2 Mm).

4.2. I3o6paxkenune pe3roObl Ha yeprexax. [OCT 2.311-68 ycTaHOBICHO OJJUHAKOBOE
U300paKeHNE Ha YEPTEXKax BCEX Pe3n0.

Ha crepxHe (HapyxkHasi) pe3b0a u300paxaercs CIUIOIIHBIMA OCHOBHBIMHM JIMHUSMHU TIO
HapY>XHOMY JIMAMETPY M CIUIONIHBIMH TOHKHUMH - [0 BHYTpeHHeMY auamerpy. Ha m3o0pakeHusx,
MOJyYEHHBIX TPOCLMPOBAHHEM Ha IIJIOCKOCTh, MapajUIeNIbHYI0 OCH pPe3bObl, MO BHYTPEHHEMY
IMaMeTpy pe3bObl MPOBOJAT CIUIOIIHYIO TOHKYIO JIMHHIO Ha BCIO JUIMHY pe3bObl Oe3 cOera, a Ha
U300paXEHUSX, MOTYYSHHBIX POCIUPOBAHUEM HA IIOCKOCTh, MEPHIEHAUKYIISIPHYIO OCH PE3bOBI, 0
BHYTPECHHEMY JHaMETpy pe3bObl MPOBOIST IYry, MPUOIU3UTEIBHO paBHYIO 3/4 OKpYKHOCTH,
Pa30MKHYTYIO B 1I000M MecTe (puc. 29,a).

CIuioniHyr0 TOHKYIO JIMHHUIO TPU U300paKEHUH pe3bObl TPOBOJAT HA PACCTOSIHUU HE MEHEe
0,8 MM OT OCHOBHOI JTMHUM U HE 00Jiee BETMUUHBI [1ara pe3pOobl.

['panuiy pe3sr60BOro yyacTKka Mo JUIMHE CTEPXKHS WK TITyOuHEe OTBEPCTHS U300pakaroT
CIUIOIIHON OCHOBHO JMHMEH. Ee HaHOCAT B KOHIIEe y4acTKa C MOJHBIM IpoduiemM (1o Havana coera
pe3bOBbl) U TOBOAST O JTMHUM HApYKHOTO JUAMETpa PE3bOBbI.

a 0
~
§‘ R N I r/\
2‘ z‘ K J
2x45° ]
38 2x45°]
25 _
Pucynok 29

BuyTpennsas pe3pba (B OTBEpCTMH) Ha pa3pe3ax M CEUEHHUSAX BJOJb OCH pe3bObl
n300pakaeTcs CIUIOUIHBIMHU TOJICTHIMH OCHOBHBIMH JIMHUSMH 110 BHYTPEHHEMY JAUAMETPy Pe3bObl U
CIUTOIIHBIMU TOHKMMH JIMHUSIMU - TIO HAPY»KHOMY JIMaMeTpy Ha Bcel JuinHe pe3nObl 6e3 coera.

Ha wu300pakeHus X, MOMYYEHHBIX NPOCHMPOBAHHEM HA IUIOCKOCTb, MEPIEHIUKYISIPHYIO OCH
pe3s0Bbl, MO0 HAPYKHOMY HAMETPY TPOBOJIAT Jyry, MPUOIM3UTENBHO paBHYIO 3/4 OKPYKHOCTH,
Pa3OMKHYTOH B JII000M MecTe (puc. 29,0).

4.3. bonToBoe coenquHeHe. B TexHUKe MHUPOKOe TPUMEHEHHE TOTYyYHIIO O0ITOBOE
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COEMHEHUE, BBIMOJIHEHHOE MIOCPEACTBOM 00JTa, TalKK U MaiOb1. OTBEPCTHS 1O OONTHI CBEPISAT
HeMHoro Ooubie quamerpa 6onra (d0=1,1d, rae d - nmamerp G6oxTa).

bonToBoe coeamHeHne Mo NEUCTBUTENBHBIM pasmepaM (puc 31,a). Bce HeoOxommmbie pa3Mepbl
CTYJICHT BBIOMPAET U3 COOTBETCTBYIOIINX TA0JHIl COTIACHO BapuaHTy. OmnpenensieM IIuHy 0oTa 1o
dbopmyre:
L :a+b+Sm+Hr+al,
rae a + b - TonmumHa COeMHAEMbIX JIeTalei (110 BapuaHTy);

Su - BeIcOTA 112K OBI (Ta0I. 7);
H: - BbicoTa raiiku (Tad:m. 6);
a1=0,27...0,3d - qnuHa cBOOOAHO YyacTh 00JITa, BHICTYIIAIOIAS HAJl TAHKOM.
[TomydyeHnyro JiuHY 00JITa OKPYIJISIFOT 10 CTAaHAAPTHON (MPUHUMAIOT OJMKaiiiee O0JbIIee Ynucio),
B COOTBETCTBUHU C PSAAOM JUIHH, ycTaHoBIeHHBIX [[OCTom.

CrannmaptHbiil psa aH 6onros: 8, 10, 12, 14, 16, (18), 20, (22), 25, (28), 30, (32), 35, (38),
40, 45, 50, 55, 60, 65, 70, 75, 80, (85), 90, (95), 100, (105), 110, (115), 120, (125), 130, 140, 150,
160, 170, 180, 190, 200, 220, 240, 260, 280, 300.
[To momyueHHBIM pa3MepaM BbIYEpPUMBAETCS OONTOBOE coenMHEHHE aeraneit B macmTabe 1:1 (puc.
31) B mocienoBaTeIbHOCTH
a) MPOBOJIATCS BEPTUKAIBHBIC H TOPU3OHTAILHBIC OCH,
0) Ha BUJE CBEPXY CTPOMUTCS MIECTHYTOJIbHUK C OKPYKHOCTBIO (hacoK;
B) Ha IJIABHOM BHJIC BJOJb BEPTHKAIBHOH OCH OTKJIAJBIBAEM pPa3MEpPbl BBICOTHI TOJOBKH 0OJTa,
TOJILINH COEAMHSIEMBIX JIeTalleH, TONIIUHY [aii0bl, BBICOTY TalKH U pabouylo AUHY 00JITa;
I') Ha IJIABHOM BHJI€ OTMEYAaeM JMaMETp IIaiObl; MMPUHY TaKU W TOJIOBKH Oonra. M300paxkenue
railky ¥ TOJIOBKH 00JITa BHIYEPUUBAEM 10 OTHOCHUTENIBHBIM pazmepam (puc. 30). Packa ¢=0,15 d.

r

2, 4 Z

Lol 1 15 7 3,
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Pucynoxk 30

J) Ha BHJIE CBEPXY HAHOCHUM BHYTPEHHUH U HApY>KHBIN AUaMETp pe3bObl;
€) Ha TJIaBHOM BHJI€ U BHUJE CJeBa MPOBOJUM BEPTHKAIbHbIE JIMHUM, OTPAHUYUBAIOLIUE JTHAMETP
6oJTa OTBEPCTUS, TMHUNA 0003HAYCHUS PE3bObI U OTPAaHUYEHUS €€ JITHHBI;

) HAHOCSIT OCHOBHBIE Pa3MepPbl COEMHEHHsI, OTMEUEHHbIE 3B€3/10UKO (*): muameTp pe3nosl,
JUITMHY O0JITa ¥ TOJIIIMHY CKPEIUIIEMBIX JeTajel, pazMep MO «KII0UW».
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Pucynok 31

Ha puc. 31,6 noka3zaHo ympouieHHOe n300paxeHne 00iToBoro coequHeHus. OcCoOeHHOCTh
TaKOTro U300paKEHUS 3aKITI0YAETCS B CIEIYIOIIEM:

- pe3p0y 0003HAUAIOT HA BCEM CTEpKHE 00JITa;

- CTepKeHb OoJTa n300paxaroT 6e3 Gacok;

- HE TIOKA3bIBAIOT 3a30P MEXIY CTEPKHEM 00JITa U OTBEPCTHEM;

- TOJIOBKY OonTa n3obpaxarot 6e3 (hacok;

- raiiky m3o0OpaxatoT 0e3 gacok.

Ha cGopounom uepTexe aeramy OOATOBOTO COEAMHEHHUS BBIYEPUYUBAIOT IO YCIOBHBIM
COOTHOILLIEHUSIM B 3aBUCUMOCTH OT Juamerpa pe3bObl (d). Popmynbl 1 pacdyéra OOATOBOIO
COETUHEHUS:

D=2d — pa3mep HiecTUrpaHHHKA;

Dw=2,2d — auamerp 1raiiosr;

d1=0,85d — rinyOuHa BagnuH pe3bObl;

Si=0,15d — BeICOTA MIAKOEL;

H=0,7d — BeIcOTa rO10BKH 00JITA;

H:=0,8d — BBICOTa raiiku;

a1 = 0,3 d — cBoOOHAs YacTh O0JITA, BRICTYIAOIIAS HAJl TAHKOM.

[To monmy4yeHHBIM pa3MepaM BbIYepUYHBAETCS O0NTOBOE coeAuHeHue nertanen (puc. 31,0) B
CIIEAYIOUIEN MOCIIEI0BATEILHOCTH:

a) MPOBOJIATCS BEPTUKAIBHBIE U TOPU30HTAIBHBIE OCH,

0) Ha BHJIE CBEPXY CTPOUTCS IIECTHYTOJbHHUK;

B) Ha TJIABHOM BHUJE BJOJIb BEPTUKAIBLHOW OCH OTKJIAbIBAEM pa3Mephbl BBHICOTHI TOJIOBKH
0oJTa, TOJIIUHBI COCIUHSEMBIX IETaJCH, TONIIWHBI IAHOBI, BHICOTHl TaKM W paOOYei IITUHBI
0onTa, TMHUHA 0003HAYEHHSI pe3bObl U OTPAHUYCHUS €€ JITHHBI.
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Bouarsl ¢ mecrurpannoii rojaoskoii no 'OCTy 7798-70*, mm

15,30 °

Hcnonrenue 1

-

D=0,95S

Tabmuma 5

HomunaneHblli tuameTp S K e, d b
pe3bob d HE MEHee
12 19 8 20,9 12 30
14 22 9 24,0 14 34
16 24 10 26,7 16 38
18 27 12 29,6 18 42
20 30 13 33,0 20 46
22 32 14 35,0 22 50
24 36 15 39,6 24 54
Tabmnumna 6
T'atiku wecmuepanusie no I'OCTy 5915-70%, mm
15..30°
o
HomunaneHbI S D H
JrameTp pe3nosl, d
12 19 20,9 10
14 22 23,9 11
16 24 26,2 13
18 27 29,6 15
20 30 33,0 16
22 32 35,0 18
24 36 39,6 19
Tabmnma 7

Hlaiioer no F'OCTy 11371-78%, mm

127



di
d:

JnameTp pe3bObl KperesKHOU ds d S
neramnu, d
12 13,5 24,0 2,5
14 15,5 28,0 2,5
16 17,5 30,0 3,0
18 20,0 34,0 3,0
20 22,0 37,0 3,0
22 24,0 39,0 3,0
24 26,0 44,0 4,0

4.4. BuHTOBOE COEAMHEHME. BUHTOBOE COeAMHEHME COCTOUT M3 BUHTA U CKPennsembixX
netanein. OTBepCcTUA NOA BUHTLI CBEPAAT HeMHOro bonblue guametpa BuHTa (1,1d, rae d — auametp
BWHTA).

Ha puc. 32,a moka3zaHO BHHTOBOE COCIMHCHHE, BBIMOJHEHHOE II0 JICHCTBUTECIHHBIM

pa3sMepam. [lyinHa BUHTA OIIpeemseTcs Mo GopMmylie:
Lse=a+ (b-0,5d),
r7ie, a - TOJIIHMHA IPUCOCIUHIEMON JIeTalu,
b - mmHa pe3nObI BUHTA,

0,5d — BBIX0/T pe3b0BI 332 YPOBEHD CKPEILIIEMBIX JICTalCH,

d - HapyXXHBII AUaMETp Pe3bObl BUHTA,

Cranpaptusiil psia anus BuHTOB: (1,5), 2, (2,5), 3 (3,5). 4, 5,6, (7), 8, 9. 10, 11, 12, (13), 14,
16, (18), 20, (22), 25, (28), 30, (32), 35, (38), 40, 42, 45, (48), 50, 55, 60, 65, 70, 75, 80, (85), 90,
(95), 100, 110, 120.

b
a = 0
= i
V | 174 | % % %
S S
K 4, ] © ©
d o d
o
L
)
~N
<
Pucynok 32
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Ha cOopounom uepTexke naeTanu BUHTOBOIO COEAMHEHMSI BBIUEPUMBAIOT IO YCIOBHBIM
COOTHOIIEHUsM (puc.32,0) B 3aBUCUMOCTH OT JuameTpa pe3nosl (d).

di= 0,85 d - BHyTpeHHUiT 1uaMeTp pe3nObl BUHTA,

H - BeIcOTa TOJIOBKH BHHTA;

D - nuameTp rojoBKY BUHTA;

H=0,6d,D=1,5d (ans Buaros mo 'OCTy 1491-80);

H=0,7d,D=1,6 d (s BuatoB mo 'OCTy 17473-80);

H=0,5d,D=1,8d (w1 BuatoB mo OCTy 17475-80);

b =0,2d; h =0,25d.

[To momy4eHHBIM pa3MepaM BBIYEPUMBACTCS BUHTOBOE COeTUHEHUE ieTanei (puc. 32,0).

a) Ha BUJIE CBEPXY - IMaMETp rOJIOBKU BUHTA,

0) Ha TJIAaBHOM BHJIE NMPOBOJUM BEPTUKAIbHBIC JIMHUU, OTPAHHYMBAIONINE BBHICOTY T'OJIOBKU
BUHTA, TOJIIUHY HIPUCOEAUHIEMOMN JeTanu, JJIUHY OTBEpCTHUS, JIMHUU O0O03HAueHUs pe3bObl U
OTpPaHWYCHUS €€ JITUHBI.

[Ipu BBINOJIHEHWU BUHTOBBIX COCAMHEHHI Ha YepTeke 3a/1al0T TOJILKO TPH pa3Mepa: IuaMeTp
pe3b0BbI, JUIMHY BUHTA U TOJIIIUHY PUCOCTUHIEMOM ETAIIH.

Ha cOGopounbix uepTekax HUTUIBI (IO OTBEPTKY) HA TOJIOBKAX BHUHTOB BBIYEPUHBAIOT IO
yriaoMm 45 TpaaycoB OTHOCHTEIHHO paMKH depTeka. [Ipu ympoleHHOM U yCJIOBHOM O0O3HAYCHUU
[UTKIBI BHIYEPUUBAIOT YTOJIICHHON JIMHUCH.

Ha puc. 33 moka3aHo ymnpolleHHbIE M300pa)K€HUsI COCIUHEHUM BUHTOM C YTOIUJIEHHOW U
MOTAHOM TOJIOBKOM.
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Pucynok 33
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Tabnvua 8
Kpeneoicnvie sunmul ¢ yununopuueckou eonoskou no I'OCTy 1491-80%*, mm

0,25d
R
A
R N N
S
- b —
k L
Homunane- [lar pe3b0bl
. R, da, L,
HBIN JnHa pe3pobl
. . D k HE HE JUTNHA
JIMaMETp | KPYIHBIA | MEIKHi b
pesbOhi d MeHee | Oosee BHHTA
10 1,5 1,25 26 16 6 0,4 11,2 | 18—100
12 1,75 1,25 30 18 7 0,6 14,2 | 18—100
14 2 1,5 34 21 8 0,6 16,2 | 22—100
16 2 1,5 38 24 9 0,6 18,2 | 28—100
18 2,5 1,5 42 27 10 0,6 20,2 | 35—110
20 2,5 1,5 46 30 11 0,8 22,4 | 40—120

Tabnuuya 9
Kpeneoicnvie sunmoi ¢ nonykpyenoti conosxoti no I'OCTy 17473-80%*, mm
04d Hcnonrerue 1
R
Lt
S = 1 = -
<
R
- b
k L
HomuHnans- Har pe3b0sbI
N L,
HBII R, da,
b D k R1 IUIMHA
JTUAMETP KpYIHEGH | Memkmit He MeHee He Oosee BT
pe3n0bI d
10 1,5 1,25 26 16 7,0 8,1 0,4 11,2 18—70
12 1,75 1,25 30 18 8,0 9,1 0,6 14,2 22—80
14 2 1,5 34 21 95 | 10,6 0,6 16,2 25—90
16 2 1,5 38 24 11 | 121 0,6 18,2 30—95
18 2,5 1,5 42 27 12 | 13,6 0,6 20,2 35—110
20 2,5 15 46 30 14 | 151 0,8 22,4 40—120
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Kpeneoicnvie sunmul ¢ nomatinou eonoskou no I'OCTy 17475- 80%, mm

Tabnuya 10

0,25d  Hcnonnerue 1
R=0,1d
NSRS 2 . - <
SN
b
£ L
[ar pe3s0sI
Homunansab! L,
i tuamerp 5 _ | Jlmna pe3n6s1 b D k JUTAHA
pe3pObr d | KPYIHBIM | MCIKHH BHMHTA
10 1,5 1,25 26 18 5 11—100
12 1,75 1,25 30 21,5 6 16—100
14 2 15 34 25 7 30—100
16 2 15 38 28,5 8 32—100
18 2,5 1,5 42 32,5 9 35—110
20 2,5 1,5 46 36 10 40—120

4.5. YcnoBHble M306paxeHns 60NTOBOro U BUHTOBOIO coeayHeHuit. Ha puc. 34 noKasaHo yC0BHoe

0603HaveHne 6ONTOBOro M BUHTOBOIO COEANHEHUIA.

a) 6osmoboe

6 pa3zpeze

7

Q

d) BuHmoboe

6 pa3zpeze

O W k2 772

N ENNENN Y

@ @ @

Pucynok 34

5. HEPA3SBEMHBIE COEJUHEHUA
Hepa3bemHble coeliHEHUs HENb3sI Pa3beIUHUTH 0€3 pa3pylIeHUs] WIH K€ 3HAYUTEIbHOTO

MOBPCIKACHUA CKPCIUIACMBIX UJIN CKPCIUIAIOIMINX UX JeTaleil.

B xauecTtBe HEPA3bEMHBIX COC)]I/IHCHI/Iﬁ CIICOYCT pacCMaTpruBaTh COCANMHCHUS, MMOJTYy4YaCMBIC

KJIENKOH, MaliKoM, CBapKOH, CKIIEUBAHUEM, CIIMBAHUEM, U COEIUHEHMSI IIPU IIOMOIIN METAIIIMYECKUX
ck00. CraHmapToM, YCTaHABIMBAIOIIUM YCIOBHbIE H300pakeHHs M OOO3HAUYEHHs JIaHHBIX
COEJMHEHUI Ha YepTexax BCEeX OTpaciell MPOMBIIIJIEHHOCTH M CTPOUTEIHCTBA (32 MCKIIIOYEHHEM
YepTeKell MeTATMUECKUX KOHCTPYKIUH B cTpouTenbeTse) siisiercss ['OCT 3.313-82 .

B nanHOM pasnene MEeTOIMYECKUX yKa3aHUN OyAyT pacCMOTpPEHBI YCIOBHBIE H300paKeHUs U

0003HaYCHHS COCTMHEHUMN, TTOJTy9aeMbIX TTAWKOW U CKIICHBAHUEM.
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5.1. Iasiubie coenuuenus. CoelMHEHNE JIeTaleil B HArpeTOM COCTOSIHUH C IIOMOIIbIO
JIETKOTUTABKOTO CIIaBa (TIPHUIOsi) Ha3bIBaeTCs maiikoi. [Ipumoii mpu pacmiiaBieHuu cCMauynuBaeT
MOBEPXHOCTH Mas€MbIX JIETaJIeH, a MPU 3aCThIBAHUH COECUHSIET HX.

OCHOBHBIE THIIBI U 3JIEMEHTHI NasHBIX IBOB ycraHaBnuBaeT [[OCT 19.249-73.

[1IBBI HEpa3bEeMHBIX COEAMHEHHH, MOJydaeMble MaliKoil MM CKIEMBAaHUEM, U300paXKaroT 10
I'OCTy 3.313-82. OcHOBHBIMM IapaMeTpaMH KOHCTPYKTHUBHBIX 3JIEMEHTOB MassHOIO I1IBA SIBJISIFOTCS:
TOJIIIMHA IIBa (PacCTOSIHUE MEX]y IMOBEPXHOCTSIMM COEAMHSAEMBIX JAeTaieil), IUpHUHA 1IBa, UIMHA
1IBa.

Ilepen naiikoil MIOBEPXHOCTH COEAMHEHUS 3JIEMEHTOB CJIEelyeT NPeIBapUTENIbHO TOATOTOBUTH
(3a4UCTUTBH 10 3epKaJIBHOTO O1ecka abpa3uBHBIM MaTEPHAIIOM, 00€3)KUPUTH TOBEPXHOCTB ).

IIpu ucnonp30BaHUM NMACTHI (CHELUATBHON MACTUKU Ui NTalKK) HEOOXOIMMO HaHECTH €€ Ha
IOJArOTOBJIEHHYK) IIOBEPXHOCTh M COEIUHUTH CTHIKYIOIIMECS JJIEMEHTHI. 3aTéM pPaBHOMEPHO
pasorpeTb ra3oIUIaMEHHOM Tropenkoil o0nacte cThlka. [Ipy HE0OXOAMMOCTH JIONOJIHUTEIBHO
HAKJIa/IbIBAIOT 1I0B, 110 KOHTYPY CThIKA, UCII0JIb3Ys IPUIION.

Tabmumal 1
OcHoBHbIE THNBI U 3JieMeHThI nastHbIX MBoB ('OCT 19249-73)
YcnoBHOE
dopma MonepeyHoro CeYeHus
Tun coennHeHus o0o3HaueHHe [Ipumeuanue
COEIUHEHUS
COEJIMHEHUS
S S - TommmHa
W77 OCHOBHOT'O
$ T o IIH-1 MaTepuana
a - TOJUIMHA
b nBa
B HaxuiecTky - b - mmpuHa mBa
_am 3
b
S
)
Teneckonuueckoe |< b T & ITH-4
_a
Beteik [1B-1
st =
Q
S S
Brasp S ( (;)t IT-1 S#b
b

CymectByeT OOJBIIOE YHCIIO CIIOCOOOB TANKH: MAsNIBHUKOM, TTOTPYKEHUEM B PACILIABICHHBIH
TIPHUITON, Ta30IJIAMEHHBIN, JIA3EPHBIHA, IEKTPOHHOIY4YeBOH 1 jp. (moapoduee cm. [OCT 17 349-79).
[Ipunoit noxpasaensoT:
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® [10 TeMIIepaType pacIuiaBieHusi - ocobo jerkomaBkue (no 145°C), nmerkorutaBkue (110
450°), cpennerutaBkue (10 1100°), BeicokorutaBkue (10 1850°C) u tyromnaBkue (cBoime 1850°C).

® 10 OCHOBHOMY KOMIIOHEHTY - Ha oJnoBsiHHblie (I10), onoBsiHo-cBuHLOBBIE (I1OC),
uuHKoBble (I1I1), menno-unukoBbIe (J1aTyHHBIE, [IMIL), cepebpsiabie (IICp) u ap. (em. TOCT 19248-
73. Ipunoii. Knaccudukanms).

e Brinyckator npunou B Bujae nposoioku (IIps), npytkos (IIt), nent (I1) u gp. (cm. TOCT
21931-76).

5.2. Knieenble coennHeHus. B KeeHbIX KOHCTPYKIMSIX HanOOJIee YacTO MPUMEHSIOT
COCIMHEHUS BHAXJIECTKY (pucC. 35) 1 BCTHIK (puc. 36).

T NN o NN

Pucynok 35 Pucynok 36

Ilo TexHonoruu A0 IPOBCACHUA CKJICUBaHUsA JJIEMCHTOB, ClIeayer MnoAroTOBUTH
NIOBEPXHOCTH, Ha KOTOpble OyJIeT HAHOCUThCS KIEH (3a4MCTUTh, 00€3KUpUTH). B mporecce
CKJICUBAHM, KaK IIPpaBHIIO, H€O6XOI[I/IM Harpes (HCSHa‘II/ITeJII)HOG IMOBBINICHUC TEMIICPATYpPhl JIA
YCKOPEHUsI MPOTEKAIOMINX PEaKIMii) U CKATHE COSAMHSAEMBIX JeTanel (MMOMENICHUE CKICHBACMbIX
AJIEMEHTOB MO/ TIPECC).

5.3. M300pakeHre coeIMHCHUI Maiikol U ckiaenBanueM. [Ipurolt wim Kiei B pa3pe3ax v Ha
BUJIaX M300pa)karoT JIMHUEHN TONIIMHON 25 (B 2 pa3a TOJILE CIUIOIIHON OCHOBHOW JIMHUHU) COIJIACHO
I'OCT 2.313-82 .

[Ipyn HEOONBIION TONIIMHE COCAMHICMBIX AcTalield (MEHbIIE 2 MM), KOTJIa COCIUHICMBIC
AJIEMEHTHI Ha YEpPTEeKE IMOKa3aHbl B CEUCHUM 3aYEPHEHHBIMH, MECTO COCJIMHEHHS IMOKA3bIBAIOT C

MIPOCBETOM.
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Pucynok 37

Jis ob6o3nayenus naiku (puc. 37,a u 6) wim ckieuBaHus (puc. 37,8 U T') NPUMEHSIOT
YCIIOBHBIE 3HAKH, KOTOPbIE HAHOCAT HAa HaKJIOHHOM Yy4acTKE JUHUU BBIHOCKH CILIOIIHONW OCHOBHOM
JIMHUEH.

Ha u3oOpakeHuu NasHOTO COEAMHEHHUs IpU HEOOXOAMMOCTH YKa3bIBAIOT pa3Mepbl IlBa U
0003HaUYEHHE IEPOXOBATOCTH IMOBEPXHOCTH.

OO0o3HaueHUsT COEJUHEHUH, NOJYYEHHBIX MAaHKOM U CKJIEMBAHUEM, IPOU3BOJIUTCA C
IIOMOIUIbIO CUMBOJIOB U 3HAKOB, IOMELIAEMbIX Ha JINHUU-BBIHOCKE, BBIITOJIHEHHON TOHKOW JIMHUEH U
HAUMHAIOIIEHCsl OT U300paXKeHUs 1IBa IBYXCTOPOHHEH CTPEIKOM ¢ CUMBOJIOM METO/a COCJUHEHUs
(s maiikum 3HaK, moxoxkuit Ha OykBy C, a uia ckienBanus - Ha OykBy K (puc. 37).

[IIBbI, BBINOJIHEHHBIE MalKON WM CKIEHMBaHMEM [0 NEepUMETpy, O003HAYAIOT JIMHUEH-
BBIHOCKOM, 3aKaHYMBAIOIICHCS OKPYKHOCTBIO ArameTrpa 3-4 mm (puc.37,0 u r).

Cornacno I'OCT 19249-73 tun mBa ykas3blBalOT Ha IOJIKE JIMHUM-BBIHOCKU. O003HaUYeHUe
IIPUIIOS WM KJI€sl IPOU3BOANUTCS B TexHUUeckuX TpeboBanusx no tuny [10OC 40 I'OCT ... win ke
B®-2 T'OCT .. . c yka3aHHMeM Ha IOJIKE JIMHUU-BBIHOCKM HOMEPa COOTBETCTBYIOLIETO IMyHKTa
TEXHUYECKUX TPEOOBAHUH.

6. Icku3upoBaHue aeraseii. JleraanpoBoUHbIii YepTeK.

B nannom yueGHOM Kypce B mporecce paboThl HaJl CO3/1aHUEM ICKU30B U JETAIUP OBOUHBIX
yepTekel mpecienyeTcs 1ueiab — IpUoOpeTeHne NPaKTUUECKUX HaBBIKOB Y CTY/IEHTOB B pa3paboTke
pabounux uyepTexell W pa3BUTHE TBOPYECKOrO, MHXKEHEPHOTO MBIIUIEHUS Yy Oyaymmx
crenuaiucToB. B mporecce paboThl CTYAEHTHI 03HAKOMSTCA U MPUOOPETYT NMPAKTHUYECKUE HABBIKU
B CO3JaHMM ICKHM30B JIETAJC ¢ HATYpbl M CYIIECTBYIOLIErO YEepTEXkKa, OCBOST TEXHUKY CO3/IaHMUS
JeTaJINPOBOYHBIX YEPTEKEN.

I'OCT 2.102—68 «Buabl U KOMIUIEKTHOCTh KOHCTPYKTOPCKOW JOKYMEHTAIMH» Cpeau
rpa@u4ecKkux KOHCTPYKTOPCKUX JOKYMEHTOB pacCMaTpHUBAET:

YepTerx 001X BUOB HA CTaJAUU TeXHUUYecKoro npoekra (BO).

COopounble yepTexu Ha cTaauu padouei nokymeHTauu (Cb).

['maBHOEe OTIMYME O3TUX JOKYMEHTOB COCTOMT B TOM, 4YTO Ha COOpPOYHBIH uepTex
cocTaBisieTcs crnierupuranus (puc. 39).

Ecnu paccmaTtpuBath 31U Tpaduueckre JOKYMEHTHI 110 COAEepXKaHHI0, TO 4epTex «O01ero
BHJIa» COJICP)KUT 3HAYUTEIBHO OOJbIlie HHpOpMAIuu 00 M3AennH, ueM cOOpouHbIi yepTex. Ecmu
4yepTeX OOIIero BUA JOMOJHUTH cleuu(puKanved U HEKOTOPHIMH JPYTMMH JaHHBIMH, TO B
YCIOBUSIX Y4eOHOro mpolecca MOXHO IOJYYUTh JOKYMEHT, KOTOPBIM MO3BOJIUT BBINOJIHATH
JETAINPOBAHUE.
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6.1. Yeprexxu o0mmx BUIOB. YepTexk 00Iero BUa BBHITIOIHIETCS, KaK MPaBUIIO, HA CTaAUN
TEXHHYECKOTO MTPOEKTA, HO MOYKET TAK)KE BBHIMOJIHATHCS HAa CTAANN TEXHUYECKOTO MPEUIOKEHNS U
ACKU3HOTO IpoekTa. YepTex o0I11ero Buaa SBISIETCS OCHOBOM JUIst pa3paboTKu pabodeit
JOKYMEHTAIUH: crenupuKannii, YepTexxei feraneil 1 COOPOYHBIX YePTEeKEH BCETO U3ACTHS WU
OTJENBHBIX COOPOYHBIX EIUHUII.

Yeprex oOIIEro BUa CIY>KUT OCHOBAHUEM Ui pa3paboTKu paboueid KOHCTPYKTOPCKOM
JOKYMEHTAIIUH U COJCPKHT:

e 1300pakeHHs1 M3JIETHS M €r0 COCTABHBIX YacCTEH, BHIIOJIHEHHBIC TP MUHUMAJIBHOM U
JIOCTaTOYHOM KOJIMYECTBE M300paskeHMid (BUIOB, CEUCHUH, pa3pe3oB), ¢ IOCTATOYHON MTOJTHOTOH
oTtoOpakaroux ux Gopmy.

e VYKazaHus 0 IpeayCMOTPEHHON 00paboTKe JIeTaieil B mporecce COOPKH U 1mocie COOPKH.

e VYKazaHus 0 XapaKTepe CONPSHKEHUH, CIOCO0e MX UCTIOIHEHUSL.

e ["abapuTHbIe, yCTAHOBOUHBIE U IPUCOCIUHHUTEIBHBIE Pa3MEPHI.

e JIBmxymmuecs MEXaHU3MBI B KPAHUX (TIPeIebHBIX ) MOJIOKEHHUSX.

e OnucaHue Ha3HAYCHUS PYKOATOK, TEXHUYECKHE TPEOOBAHHS K TOTOBOMY HM3/ICIHIO,
OCHOBHBIE XapaKTEPUCTUKHU U3/IENHs (YUCIO 000POTOB, MOLITHOCTB U T. 1.)

e  OCHOBHYIO HAJIITUCh.

e Crermmdukaruro (JIUIIb IS UCTIOIE30BAHUS YePTEkKEH OOIIEero BUIa B yUeOHOM Tporiecce).

6.2. Coopounbie uepTeku. COOpOUHBIN YepTex SBISIETCS JOKYMEHTOM, COAEpIKAIIUM
M300pakeHre COOPOYHON STUHUIIBI U IPYTHe TaHHbIC, HEOOXOUMBIC IS €€ COOPKH (M3TOTOBICHUS
1 KOHTPOJISA).
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CocraBHble YacTH u3aenus (COOPOUYHBIE €IMHUIIBI) TIOJISKAT COSTUHEHUIO MKy co00l Ha
MPEINPUIATHU-U3TOTOBUTENE COOPOUHBIMU omnepanusiMu. Hanmuue cOOpodHbIX YepTekeil mo3BOISIeT
NpPaBUJIBHO MPOU3BOAUTH COOPKY M pazbopKy; cOOpPKY M3/eNus M €ro COCTaBHBIX yacTel, a
TaKXe MOJIb30BATHCS 3TUMHU YEPTEKAMU NPHU IKCIJIyaTalluu U PEMOHTE.

Ha c6opouynoM depTexe MOJKHO OBITH MOKAa3aHO, M3 KaKHUX JIETAJICH COCTOUT U3JICIHeE,
MX B3aUMHOE PacIiojioKEeHUe, a TaKKe JaHO MPEJICTaBIeHUE O B3aUMOIEUCTBUM JeTajeH.

COopouHBIli 4YepTeXK MJOJDKEH COAepkKaTh Ta0apuTHBIE pa3Mephbl, OMPEICISIIONINe
Mpe/ielIbHbIE BHEIIHUE U BHYTPEHHUE OUYEpPTAHUS U3AEIUs, YCTAHOBOYHBIE pa3MeEpPhl, IO KOTOPHIM
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U3J/leJINE YCTaHaBIUBAETCS TP MOHTaxe (puc. 38).

Ha cOopoyHoM dYepTexe IOMyCKaeTcsl yKa3blBaTh, YTO MNPEACTABIAIOT COOOH Te 4acTH
U3JIENHSI, KOTOPbIE COMPSITaloTCsl WIIM COMPHUKACAIOTCs (0OCTaHOBKA) C AETATSIMH WM U3ACTHSIMU, HE
IpUHAUIEKAIUMH pacCMaTpUBaeMOMy M3J1eH0. TakuMu eTalssMu U YacTsIMM U3eNUil ABISIOTCS
(byHIaMEeHTHbIE TUTUTHI, (pJIAHIIBI, HECYIIIE TOBEPXHOCTH KPOHILITEHHOB U T. JI.

Yactu u3genusi, pacroioKeHHbIe 32 00CTaHOBKOM, M300paXaroTcs Kak BUIUMbIC, HO MOT'YT
npyu HEoOXOAUMOCTH H300pakaTbcsd Kak HeBHAUMBIE. IIpeamersl «0OCTaHOBKHY IOKa3bIBAIOTCS
YIIPOILEHHO. B pa3zpe3ax u ceyeHusx ux JOMYyCKaeTCsl He ITPUXOBATh.

Ha cGopouHoM ueprexe nomyckaercs H300pakaTh MEpeMElIAloNINecs 4YacTH H3ACTUs B
KpallHeM WIM HPOMEXYTOYHOM IOJOXKEHHUM C COOTBETCTBYIOLIUMH pa3MepaMu, YKa3blBaTb
OCHOBHBIC XapaKTEPUCTHKH HU3IeNus (Bec, 4ucio 00OpOTOB, MOIIHOCTb, I'PY30MOJbEMHOCTh WU
T.[1.), Ha3HA4YE€HHE PYKOSATOK, CHOCOOBI OCYLIECTBJICHHMsSI HEPa3beMHbIX COEAMHEHUH, HOMepa
MO3UIMI COCTaBHBIX dYacTed, BXOAAMUX B m3aeiave. Ha cOOpOYHBIM 4YEepTEX COCTABISETCS
crerudukamnus (puc. 39).

COopouHble  4YepTEeXH  SBISAIOTCS  pabodeld  JOKyMEHTanued, BBIOTHSAEMOH  IpH
IPOEKTUPOBAHUM M3, HO MOTYT TaKXe BBIIOJHATHCA W JJ CYUIECTBYIOILIETO H3JEHs,
HaIpUMep MPHU €T0 MOJCPHU3AIIHH.

668 70 63 10, 22
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6.3. [letanupoBoYHbIe YepTekU. JleTanupoBaHue yepTexa oOIIero BUIa — MPOIECC CO3TaAHUS
(pa3paboTKHU 1 BBITIOJIHEHHS ) pa0OUNX YepTEKEH JeTaliell 1o YepTexy 0O0IIero BUa.

OO6mue 3aMeyanus 10 ACTAIUPOBAHUIO.

e TexHomormyeckue  OMEpalMy,  HAmpUMep, MO  3alpecCOBKE,  PACKIICTIBIBAHMIO,
Pa3BaJIbIIOBBIBAHUIO, 00XKATHIO, CBEPJICHNIO U HAPE3aHUIO, CKPEIJICHUIO JieTaneil 0oinramu, IINHIbKaMu
¥ BUHTaMH, BBIIOJIHSIOTCS Tpu cOopke m3zenust. OOBIYHO B TEXHUYECKUX TPEOOBAHUSAX K COOPOUYHOMY
YepTeKy 3TH Ollepallii OrOBapHBAIOTCA.

e Jleramm Ha paboymxX dYepTexkax, BBIIONHAEMBIX MO YEpTEeXKy OOLIEro BHUIA, CIEAYET
u300paxaTh B TaKOM BHJE, B KaKOM OHH TIOCTYIAIOT Ha COOPKY, T. €. JO BBIIOJHEHHS YKa3aHHBIX
TEXHOJIOTMYECKUX ONepaLuii Ipy cOOpKe U3/1eNHs.

e Kak u3BecTHO, Ha COOPOUYHBIX YepTek)ax ¢ ydyeToM pexkomenmanuii crannapros (COCT
2.315—68) HekoTophle YacTH W DJEMEHTHI JeTallell MOKA3BIBAIOTCS YIPOIICHHO, YCJIOBHO WU
BOOOIIE HE MTOKA3BIBAIOTCS, & HA pabOUYNX YepTekKaxX ITU JeTall JOJDKHBI OBITh MOKa3aHbl, KaK
npaBuIio, 06€3 YIpOIIeHUH U, €CIIM OHU CTaHIapPTU30BAHbI, C YKa3aHHEM HOMEPOB CTaHIapPTOB.

e JIpyXuHbl UM HEKOTOpbIE Ipyrue AeTaad Ha COOPOYHBIX uepTekax H300pakaroTcs
YCIIOBHO WJIM CXEMAaTH4YHO, a Ha pabodyux 4epTekax MPYKUHbI MOKA3bIBAIOTCSA C JUarpaMmaMu
MEXaHUYECKUX XapaKTEPUCTHK.

IIpu pa3zpaboTke HOBBIX MPOEKTOB, B IPOLIECCE BBINOJIHEHUS PEMOHTHBIX PabOT BO3HUKAET
HEOOXOJMMOCTh B OBICTPOM CO3JaHMHM TOYHBIX pabO4YMX dYepTexeid. B MOmOOHBIX cHUTyaImsx
HauOoJiee 11e1ec000pa3HbIM SBISETCS N3TOTOBICHUE ICKU30B.

6.4. JckusupoBanue aerasneil. Dcku3 — pabouuil uyepTexk (Kak IPaBHIIO, BPEMEHHOIO
XapakTepa), BHITOTHEHHBIN OT pyKH (0€3 MPUMEHEHHUS YePTEKHBIX HHCTPYMEHTOB), 0€3 COOII0IeHUS
macmTala, HO ¢ COXpaHEeHHEM OOUIMX MPOMOPIUN HIEMEHTOB. DCKU3bI IOJKHBI OBITh BHIIIOJHEHBI B
COOTBETCTBUM C TpeOOBAHUSAMHU MPSIMOYTOJIBHOIO IPOELUUPOBAHUS, COAEPKaTh HEOOXOAUMBIE
JAHHBIE JUI U3TOTOBJICHUS ACTAIH U KOHTPOJIS €€ MapaMeTpoB.

B kauecTBe 3aiaHMs NpeuIaraeTcs BBINOIHUTH J[BA 3CKU3a JETANM C CYILECTBYIOILETO YepTexa U
OJIMH 3CKH3 JIETAM C HATYPHI. 3a7aHus Ha BHIIOIHEHHE SCKU30B U JACTATMPOBOYHBIX YEPTEKEH CTYICHTHI
HOJYYaroT U3 albOOMa YepTexed B COOTBETCTBUM CO CBOMMH BapHaHTaMH, JUIS BBIIOJHEHUS paboT o
ACKU3UPOBAHUIO C HATYPHI BBIIAOTCS JICTAIH.

OT cTyneHTOB B mpoliecce paboTsl TpeOyeTcsl ONpenesiuTh HeoOX0IuMOoe MHUHHMAaIbHOE
KOJINYECTBO BHJIOB, OCYIIECTBHTH BHIOOp TJIABHOTO BU/IA M PAIlMIOHAIBHO Pa3MECTUTh TEKCTOBYIO U
rpadudeckyro HH(GOPMAIUIO Ha JIUCTE, OCYIIECTBUTH NMPOCTAHOBKY Pa3MEpOB U JOMYCKOB, a TaKXe
Marepuaia JAeTald. DCKU3bI BBITIOIHIIOTCS HA JIUCTaX ¢ MIJUTMMETPOBOM CeTKOM (JInOO Ha JucTax B
KJIETKY) C COOJIFOJJEeHHEM IPaBUiI OOPMIICHHS YepTeka U CTaHAapTOB YHUBEPCUTETA.

OcHoBHBIE TPeOOBaHUS U METOAMKA CO3MaHMs 3CKU30B. [Ipexne Bcero, cieayeT OTMETHTb,
YTO K 3CKHM3aM MPEABABISIOTCA Te e TpeOboBaHUs, 4To M K padounm yeptexkam (I'OCT 2.109-73
«OCHOBHBIE TPEOOBAHUS K YEPTEIKAM):

® 5CKHU3 JIOJDKEH J1aTh UCUEPIBIBAIOILYI0 HH(MOPMAIIUIO O TEOMETPUHU JEeTalIH PU
MHUHHMMaJIbHOM KOJMUYECTBE BUJOB, KPOME TOT0, OH JIOJKEH COZIepKaTh MH(OpMAIHIO 00
IpeJeTbHBIX OTKIOHCHUSAX TEOMETPUIECKUX Pa3MEPOB, O MaTepuae AeTalu U HH)OpMaIHio 1mo
IPEIbIBIAEMBIM K HE TEXHUUYECKUM TPEOOBaAHUIM;

® Ha Ka)XXIyO JIeTajb BBITIOIHIETCS OTACIHHBIN 3CKU3;

® B OCHOBHOM HAJIIMCH DCKHM3a HANMEHOBAHUE AETAIH JTOJDKHO OBITh JJAKOHUYHBIM U
TEPMHIHOJIOTUYECKH BEPHBIM, 3aIIMCAHHBIM B IMEHHUTETHHOM TaJIeKe (B CIIOKHBIX HA3BAHMSIX JETAICH
HIEPBBIM CJIETYeT UMS CYILIECTBUTEILHOR);

® YCIIOBHBIE 0003HAUCHHS MATEPHAJIOB JIOJDKHBI COOTBETCTBOBATh YCTAHOBJIICHHBIM CTAHIAPTOM,
Ha IIITaMITe B COOTBETCTBYIOIIEH rpade mpu 0003HaYeHNH MaTepralia YKa3bIBaeTCsl HANMEHOBaHHE
Mmarepuaia, Mapka 1 HoMep.

IIpu BeInosTHeHUN PadoOT MO CO3AAHMIO ICKU30B 11€J1eCO00PA3HO NPHUIEPKUBATHCS
cJIeyI0LIero nopsjaKa:
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® BU3YyaJIbHO OCMOTPETh J€Tallb, BEISICHUTD BCE €€ 0COOCHHOCTH (Ha3HAYEHUE JAETallU, BU3yalbHOE
COOTHOIIICHHE TEOMETPUUYECCKUX TTapaMETPOB, OITPECIICHUS CTETIEHN 00Pa0OTKH JIETa, BU3YyaIbHOE
OIpe/IeSIeHUE MaTepuaa;

e onpeaenuts riaBHb BUA aetamd (TOCT 2.305-68), BbIOpaTh HEOOXOAMMOE MUHUMATTBHOE
KOJIMYECTBO BUJIOB (C YUETOM ITOCTPOCHUS, TIPH HEOOXOIMMOCTH, Pa3pe30B, CEUCHUH ), BU3YaJIbHO
OIPEICITUTh COOTHOIIEHUE MEKTY rabapuTaMu JIeTaju;

® 1CKHU3bI BHIMOJHAIOTCS HA JINCTAX ¢ MAJUIMMETPOBOM CETKOM (JICTaX B KIETKY) (hopmara A4,
HAHECCHHE PaMKH U IIITaMIIa OCYILECTBIISIETCS O3 IPUMEHEHUS JIMHEHKH, CO3aHue N300paKEHUI
CIIe/TyeT HAYMHATh C CO3/IaHMs TA0APUTHBIX MPSIMOYTOIBHUKOB, M 3aT€M HAHOCSTCS OCEBbIC JIMHUU (PHC.
40);
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® [IEPBOHAYAIILHO BCE N300payKEHUs JETaIM CIEyeT BHIIOIHATH TOHKOW JIMHUEH, TOCTPOSHNE
BCEX BHUJIOB IIE€JIECO00PA3HO OCYIIECTBIIITH OTHOBPEMEHHO, HAUEPTAHHUE OKPYKHOCTEH MOKHO
IPOM3BOIUTH LIUPKYJIEM C MOCIIETYIOIIEH 0OBOAKOM OT pyKH.

® pa3pe3bl U CCUCHM CHavYaJla HaMCYar0T TOHKWUMHA JIMHUAMU. 3areM ceueHus 3alITPUXOBBIBAIOT, 4
KOHTYPbI U300payKEHUI 0OBOJISAT OT PYKH € COOJTFOAEHUEM TONIIUHBI JIMHUI;

® HAHOCST HEOOXO/IMMbIE BBIHOCHBIE U Pa3MEPHbIE JIMHUH, IPOCTABIISIOT 3HaKU R, MameTpoB u
p.;

® 3aTeM IPOU3BOIAT OOMEp JAETAIN U MPOCTABILIIOT HaJl Pa3MEPHBIMHU JIMHUSMH pa3MepHbIC YHCIIa,

® HAHOCHT M 3aNOJIHSIOT padbl OCHOBHOW HAJIHCH.

7. IlepeceyeHue MOBEPXHOCTH MJI0CKOCTHIO. [locTpoeHue pa3BepTku

7.1. Cedenue TpaHHBIX TE MPOCHUPYIOIIUMHU MIIOCKOCTSIMHU.

Cedennem HaspIBaeTCsl IUIOCKas (Urypa, TOJY4YEHHAs B pe3ysbTaTe IEpecedeHus: Tesa
IUIOCKOCTBIO M COJIEpiKallas TOYKH, MpUHAJIekKAIIUe KaK MOBEPXHOCTH Tela, TaK M CeKyIlen
TUTOCKOCTH.

IIpn mepecedeHNH TOBEPXHOCTH T€OMETPUUYECKOTO Tela MPOCIUPYIOMIMMH TUIOCKOCTSIMH
OTHA TIPOCKIMSI CEUeHHs] BCEeTJa COBIAAAaeT C MPOEKIUEeH TUIOCKOCTH: €CIH IUIOCKOCTh
TOPU30HTALHO-TIPOCLIUPYIONIAsl, TO CEYEHHE Ha TOPH3OHTAIbHOW IUIOCKOCTH COBIAJAeT C
TOPH30HTAILHOW MPOEKITNEH MIIOCKOCTH, €CIIH CeKYIasi IUIOCKOCTh (PPOHTATHHO-TIPOCIIUPYIONIAs, TO
CEYeHHe COBMaIaeT ¢ PPOHTAIBLHON MPOEKITUEH MITOCKOCTH.
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Ha puc. 41 nan yepTex MIECTHYTOJIbHOM NMPU3MBI B IBYX HPOCKIUAX U CEKylLas GpOHTAIbHO
IPOELUPYIONIAs INIOCKOCTh L, IIEpeceKaroIas npu3My B Toukax l... 6. Tak kak cekylas II0CKOCTb
(dpoHTaTBHO-TIpOCLIUPYIOIIAs, TO (PPOHTAIBHBIC MPOSKIIUN TOYEK HAM HM3BECTHBI. | OpH3OHTAIHHBIE
IPOEKIMH COBMAJAIOT C MPOEKIMIMU pedep.

H. B. ceueHus MOXHO OIpEAETUTh CIIOCOOOM COBMELIEHHUS (BpallleHHE BOKPYT
TOPU30HTAIBHOTO CJIE/Ia IUIOCKOCTH Ol1).

Ha puc. 42 pan yeprex IIECTUYrOJIbHOW NHMpaMuAbl B JIBYX MPOEKUUSIX (POHTAIBHO-
HpoeLMpyoas IOCKOCTh O, KOTOpasi MepecekaeT Bce pedpa mupamusl. B pesynbrate B cedeHMH
Oyzner miecTuyrosibHas (Urypa, H. B. KOTOPOH MOXKHO OIPEAEINUTh CIOCOOOM COBMEIICHUS.
@poHTaIbHAS TPOEKLUS CEYEHHsI COBMAAACT ¢ (PPOHTAIBHBIM CIEOM IUIOCKOCTH O, 3 TOPU3OHTAIbHAS
IPOEKLUS ITIOCTPOEHA IPH MTOMOILM JITMHUI IPOEKIIMOHHOM CBSI3H.
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7.2. Tloctpoenue pa3BepTok. Pa3BepTka mpexacraBiseT co0oil ¢urypy Ha IUIOCKOCTH, B
KOTOpYIO MmpeoOpa3yeTcs MOBEPXHOCTh. Pa3BepTHIBAIONIMMUCS HA3bIBAIOTCS MOBEPXHOCTH, KOTOPHIE
0€3 CKJIa/I0K ¥ pa3pbIBOB MOKHO COBMECTHUTbH C OJJHOM IJIOCKOCTBIO.

Bce zpannvie noseepxnocmu u JuHeluamole NOBEPXHOCHMU BPAULCHUA AGTANOMCA
pazeepmuieaemvimu. B 3aeucumocmu om euda nogepxmocmeii 0ns NOCHMPOEHUA PA36EPMKU
RPUMEHAIOM 00UH U3 CROCO008: CROCOO MPEY2OIbHUKO8, CROCOD HOPMAIbLHO20 CeYEeHUA U CROCOD
packamku.

Jlyis Toro 4ToOBI MOCTPOUTH Pa3BEPTKY YCEUCHHOW MOBEPXHOCTH, HEOOXOAUMO HAYUHUTHCS
CTPOUTH MOJHYIO Pa3BEPTKY NOBEPXHOCTU U 3aTEM HAHECTU HAa HEW JIMHUIO CEYEHUSI.

Ha puc. 43 nan uepTex mpu3Mbl, YCEUCHHOW (POHTAIBLHO-TIPOCIUPYIONIEH IIOCKOCTHIO Ol
Tpebyetcs mOCTPOUTH Pa3BEPTKY MOBEPXHOCTH YCEYCHHOM YaCcTH MPU3MBI.
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Pucynok 43

BHavane cTpouM TONHYIO pPa3BepTKy NOpuU3MbL. [ 9ero MpOBOIMM TOPU3OHTAIBHYIO
OpsSMYIO U OTKJIa/IbIBa€M Ha HEH IIeCTh CTOPOH OCHOBaHMs Mpu3Mbl. BeicoTy GepeM ¢ hpoHTaIbHON
NPOEKINH, KOTOPYIO OTKJIAQJbIBA€M Ha BEPTHKAIBHBIX TPSMBIX, IMEPICHAUKYISIPHBIX CTOPOHAM
OCHOBaHHMS NPU3MBI. 3aTeM Ha MOJHOW pa3BepTKE Ha KaXJOM pedpe OTKIIAJAbIBaeéM HaTypajbHbIE
pa3Mepbl OTCEUCHHBIX pedep, Hanmpumep, Ha pedpe 1 pasmep Aolo, paBHbiil A2lz, Ha pebpax 2 ... 6 -
pasmep Bo2o, paBublit B222...Fo 60, paBHbIif F262.. 1 T. 1.

HarypanpHas Benmu4nHa c€YEeHUSI MOXKET OBITh OIpe/esieHa JIFOObIM M3 U3BECTHBIX CIIOCOOOB.
Ha ueprexxe oHa omnpeieneHa cnocoooM 3aMeHbI MIIOCKOCTEH MPOESKIHA.

3arem HaTypajbHas BEIMYMHA MEPEHOCUTCS Ha Pa3BEPTKY, IPHUYEM IPUCTPANBATH €€ MOXKHO
K J1I000# CTOPOHE CeYEeHHUs COTTIACHO OYKBEHHBIM 0003HAYEHHUSM, HCIIOJIb3Yys CIOCO0 TPUAHT YIIALIUY.

Ha puc. 44 nokazaHa pa3BepTka IIECTUYTOJIBHOW INPABWIBHOM NUPAMHABI, YCEYEHHOMN
(GpoHTaTIBHO - MpOELUpPYIOIIeH MIOCKOCThIO . Ha uepreke MOCTPOEHO cedeHue MpH MOMOIIU
JMHUHN CBSI3U M HAl/IEH HAaTypaJIbHBIA pa3Mep ero Croco0oM 3aMeHbl TNIOCKOCTEH MPOeKIUH.

Brauane mocTpouM MOJIHYIO pa3BEepTKY NOBEPXHOCTU MUPAMUJBI, I YETO HAHOCUM TOUYKY
So, u3 KOTOPOIT MpoBOAUM AYTY So Ao palycoM, paBHBIM HaTypaJIbHOM JuinHE pedpa, Hanpumep SA,
a Ha JIyre OTKJIaJblBa€M CTOPOHBI OCHOBaHUS MUPaMUJbI, B JaHHOM Ipumepe ux mectb (A1 B1 —
nony4daeM AoBo u T. 11.). JlocTpanBaeM OCHOBaHHME TUPAMUJIBI.

3areM CTpOMM JMHHIO cedeHus. J{is 3Toro HailJieHbl Ha (POHTAIBHOMN MJIOCKOCTH MPOEKIUI
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HaTypaJbHble JUIMHBI OTCEUYEHHBIX vacTeld pebep crmocoOOM BpalleHHUss BOKPYT  OCH,
MePIEHANKYJISIPHON TOPU30HTAIBHON TUIOCKOCTH mpoeknuid. Tak, nis pedep SB u SF nHatypansHas
JUTMHA OTCEYCHHOM yacTu Oynet paBHa li, st pedep SC u SE — I

[Tocne Toro, kak Ha pa3BepTKy HAHECEHA JIMHUS CEYCHHUs], K OJJHON U3 CTOPOH MPUCTPAUBAEM
HaTypasibHOe ceueHue ( 102030405060) crmoCOOOM TPHAHTYIISAIIUU.
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Pucynok 44

Ha puc. 45 npencraBiena TpexrpaHHas HakJIOHHas mpusMa. Pa3BEPTKy Takoil MOBEpXHOCTU
BBITTOJTHSIOT METOJJOM HOPMAJIBHOTO cedeHHsl. CTPOSIT CEeKYIIYIO IIIOCKOCTh HOpMallbHYIO (WiH L) K
peGpam noBepxHOCTH (a). OnpenensoT ceyeHre MOBEPXHOCTH MIOCKOCThIO - HOPMAJIbHOE CeueHHe
(1, 2, 3). Onpenenstor H. B. HOPMAJILHOTO ceueHus (JII00bIM criocoboMm). B 1anHOM citydae — miocko-
napajuieIbHbIM MEPEMEIICHHEM (11/ 24, 31’). Ha cBoGonHOM mone yeprexa, Ha TPSIMON JIMHUU
OTKJIaJIIBAIOT MEPUMETP HOPMAJIbHOTO CEYEHHs C OTMETKOM XapakTepHbIX Touek (2, 1, 3, 2). B
KaKIOW XapaKTepHON TOYKE BOCCTAHABIMBAIOT | M Ha HEM OTKJIAAbIBAIOT COOTBETCTBEHHO JJIMHBI
pebep, nexaiue mo 00e CTOPOHBI OT HOPMAIBHOTO CEUEHUSI.

[TonydeHHBIE TOYKH COEOUHSIIOT TPSAMOM JIMHUEH. JlocTpamBarOTCsi BEpPXHEE M HUKHEE
OCHOBaHHUSI.
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Pucynok 45

Ha puc. 46 npencraBieHa HakJOHHAs yceu€HHasl nupamuaa. Pa3zBepTKy Takod MOBEPXHOCTU
cTposT ciocobom Tpuanrymsauuu. Onpenensem H. B. pedep SA u SC (B naHHOI 3a1aue H. B. pedep
OTIPEICIISAIOT BpAIlEHUEM BOKPYr mpoenupytomeir ocu i L Il1), pedbpo SB sBusiercs nuHmMEH
¢dpouTanbHOoro ypoBHs. Ero H.B. uMeetcs Ha ppoHTanbHON npoekiui. OCHOBaHHE MPOCHHUPYETCS B
JIAHHOM ciTydae B H. B. HaTypansHylo BemumuuHy cedeHus muockoctsio B (11, 21/, 31') onpenensem
CIocoO0OM MJIOCKOMAapallIeIbHOTO MepeMenieHus. [ moctpoeHus pa3BEPTKU Ha CBOOOJHOM I10JIe
yeprexa, UCI0JIb3ys CIIOCO0 3aceueK, CTPOUM TPEYTroJIbHUKHU I'paHel U ocHoBaHue. HaHocuM nuHMIO
CEYEHHS MUPAMHU/IBI IJIOCKOCTHIO U JOCTPAUBAEM H. B. CEUCHUSI.

Pucynok 46

8. IlepeceyeHue MOBEPXHOCTEH.

JIunus NnmpeceYCHu s HOBerHOCTeﬁ — COBOKYIIHOCTH TOYCK, JIC)KAIIUX Ha IMOBEPXHOCTU
HepeceKaroIIuXcsl MOBEPXHOCTEH U MPUHAJUICKALIIX UM OJTHOBPEMEHHO.

JInann NEpeCCUCHrusA MOTI'yT OLITH KpBbBIMU HW JIOMaHbIMHU, B 3aBUCHUMOCTU OT

142



reOMETPHUUECKUX OCOOCHHOCTEH MepeceKaronXcsi TOBEPXHOCTEH.

Jlisl HaXO0XKJIeHHsI TOYEK JIMHUM NepeceueHMs] IOBEPXHOCTEH UCMONB3YIOT B O0LIEM cilydae
MOBEPXHOCTH-TIOCPEIHHK, OJJHOBPEMEHHO MEepEeCceKarollyto 00e 3alaHHbIe MOBEPXHOCTH. B kayecTBe
IIOBEPXHOCTEH-IIOCPETHUKOB, B 3aBUCUMOCTU OT I'€OMETPUUYECKUX OCOOCHHOCTEH Tel U XapakTepa
UX MEpEeCceUEHNsl, MOKHO BbIOpaTh: BCIIOMOTaTENbHbIE INIOCKOCTH YACTHOIO MOJIOKEHMS], ITIOCKOCTU
OOIIEro MOJIOXKEHUS], BCIIOMOTraTeIbHble ceKylue chepbl (KOHLIEHTPUYECKUE U KCIIEHTPUUYECKHE) U
T.J.

IIpu BBIOOpE MOBEPXHOCTHU-NIOCPEIHUKA PYKOBOJICTBYEMCS MPOCTOTOH MOMy4yaeMbIX JIMHUHN
IIPU [IEPECEUEHUH 3aJaHHBIX TOBEPXHOCTEN IIOCPEIHUKOM.

8.1. MeToa BCIOMOraTeibHbIX CEKYIIUX MJI0CKOCTE-MOCPeIHUKOB

[Ipumensiem 001U AITOPUTM PELICHMUS:

1. Onpenensiem o6yacTh nepecedeHus moBepxHocTel. O0IacTh MmepecedeHus MOBEPXHOCTEH
npefcTaBisier  co0oil  3aMKHYTYO — 0o0jacTb, 0Opa3oBaHHYIO  ouepkamMu  00Opa3yrouIux
IIEPECEKAIOILNXCS TIOBEPXHOCTEN.

2. OmnpenensieM XapakTepHbIE TOUKH, IPUHAIIEKALIUE IMHUYU [IEPECEUEHUS:

ONOpHBbIE TOYKHM (HAauWBbICIIAs — TOYKA W HaWHU3IIAs - TOYKA HA OYEPKOBBIX OOPA3YIOIIMX).
XapakTepHble TOYKHM HIIEM B O0JIACTH IEpECeueHUs MOBEPXHOCTEH Ha IEpPEeceYeHUH OYEpPKOB
00pa3yIoUIMX, IPH YCIOBUHU, €CIIM OHM JIeKaT B OJTHON IIOCKOCTH.

3. OnpenensieM NPOMEKYTOUHbIE TOUKU. B KauecTBe «I1OCPEIHUKOBY» BHIOMPAEM ILUIOCKOCTH
YaCTHOTO IOJIOKEHUsI, KOTOpble Iepecekaer o0e 3ajaHHble MOBepXHOCTH. Cekylue MI0CKOCTH
IIPOBOJMM B 30HE NIEPECEUEHMSI IOBEPXHOCTEM.

4. Ilony4yeHHble TOUKH COCIUHSIEM IUIAaBHOM KPUBOM MO0 JIOMaHOW B 3aBUCHUMOCTHU OT BHJIA
noBepxHocTed. TOUHOCTh aNPOKCUMALIUU JIMHUU MIEPECEUYEHUs 3aBUCUT OT MPUHATOrO KOJIMYECTBA
CEKYILUX IUIOCKOCTEH TOCPEIHUKOB.

5. BuaumocTh NONYYEHHOW JIMHUM IIEPECEYCHUs] IIOBEPXHOCTEH pelIaeM METOI0M
KOHKYPHUPYIOIIUX TOYEK.

8.2. Ilepeceuenue noBepxHocreil BpameHnus. [lepeceueHue AByx NOBEpPXHOCTEN BpaIlleHUS
— IO3BOJISIET MOJIYYUTh OHY WIH JBE IUIABHBIE KPUBBIC JIMHUU.

Ha pucynke 47 moctpoeHa JMHHS IE€peceueHUs KOHyca C TOPOBOW MOBEpXHOCThIO. Obe
NOBEPXHOCTU ofmiero mnojoxeHud. OmnpexaensieM o0jacTe mepeceuyeHUs] IMOBEPXHOCTEH u
XapakTepHble TOUKU A U B (Touku nepecedeHnst OUepKOBBIX 00pa3yromux). 3aTeM sl HaX0XACHUS
IPOMEXYTOUHBIX ~ TOYEK JIMHUM  TIEPEC€YEHMs]  BBOJUM  BCIIOMOTaTeNbHBIE  IUIOCKOCTU
TOPU30HTAILHOTO ypoBHs. [lockocTh o mepecekaeT o0e 3aJjaHHbIE MOBEPXHOCTH MO OKPYKHOCTH.
Ha ¢ponTansHON nmpoekuun 3aMepseM paguychl MOJYYEHHBIX OKPY)KHOCTEH (OT OCH 10 OYepKa) U
CTPOMM MX Ha TOPH30HTANBHOH mpoekuuy. Ha mepecedeHnn okpykHoCTeil momydaem Touku 11 u 14/
- TOYKH, NMPUHAMIEKAIUE TOPU3OHTAIBHON NPOEKLIUHU JIMHUU NEPECEYEHMs] MOBEPXHOCTEH. OJTH
TOYKH OJHOBPEMEHHO MPUHAAJIEKAT TOPOBOM MOBEPXHOCTH, KOHYCY U INIOCKOCTU-IIOCPEIHUKY Ol.
TIpoBOJMM JTHHHIO TIPOEKIIMOHHOMN CBA3M M TIONydaeM Ha ()POHTANBHOM cliefie o Touku lpu 17 -
(GpoHTaJbHBIE NPOEKIMU TOYEK JMHUU NepeceueHus. BBOIUM OMOIHUTENbHBIE IJIOCKOCTH-
TMOCPEHUKN TOPHU30OHTANBHOrO YpOBHS M HaxomuM Toukd 2 u 2/ |, 3 m 3. Jlanee coemumsem
NOJyYeHHbIE TOUYKM T[I€PECEUECHUs] IOBEPXHOCTeH B IUIaBHbIE KpUBbIE Ha (POHTAIBHOW U
TOPU30HTAIBHOM TMJIOCKOCTSAX Mpoekuuidl. dpoHTalbHas NPOEKLUs JMHUU TepecedyeHus OyaeT
BUIMMO. A Ha TOPH3OHTANBHOM TIpOeKIMK Touky 2 1 2/ (rpaHHYHBIE TOYKH BUAMMOCTH) JIEKAT HA
TOPU30HTAIILHOM OYepKe TOPOBOW MOBEpXHOCTH. OT TOYKK A JI0 TOYEK 2 U 2 nuHns TepECEUCHUS
Oyzer BuAMMA, a fanee 10 Touku B — HeBuguma. Kpome Toro, moBepxHoctu OyayT mepecekarbes o
BTOPOIl KpUBOH — OKpyKHOCTH CD (OCHOBaHME KOHYCA, SBIISIOLIEECS TUIOCKOCTHIO TOPU3OHTAIBHOTO
YPOBHSI, IEpECEKAET TOPOBYIO MOBEPXHOCTD MO OKPYKHOCTH).
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Pucynox 47

8.3. Ilepeceuenne MoOBepXHOCTEH BpalleHHUs, OIHA M3 KOTOPBIX - Mpoenupywomas. Eciu
OJIHa M3 MOBEPXHOCTEH 3aHMMaeT Mpoeuupyrolee (4acTHOE) IMOJIOKEHUE, TO OJHA M3 IMPOEKIHH
JUHUU TiepeceyeHHst yxe u3BecTHa. Ha pucynke 48 mnepecekaloTcss KOHYC MU (DpOHTaIbHO-
npoenupyronmii mumHAp. CnenoBarenbHO, (pOHTaIbHAs MPOEKUUS JHHUM TEPECEUEHUs YyKe
U3BECTHA — OHA COBMAJAET C (POHTAIBHBIM OYEPKOM LWIMHIApPAa — OKPYXHOCThbIO. Haxomum
XapakTepHble TOYkM A u B (Toukum mepecedeHHs OYEpPKOBBIX o0Opasyromux). Boaum
BCIIOMOTaTeJbHbIE IUIOCKOCTH TOPU30HTAIBHOIO ypoBHA. IlnockocTe o mepecekaeT KOHYC IO
OKPYXHOCTH (paguyc — OT OCH KOHyca JI0 O4epKa), a IWIMHIAp - [0 NpsSAMOYroipHuKy. Ha
TOPU30HTAIBHONW MPOEKIMHY HaXOJUM TOYKH MEPEeCeUeHUH OKPYKHOCTH C MPSIMOYTOJIBbHUKOM - 11 1
11/ - ToYkM, NpHHAIIEKAIME TOPU3OHTAILHOM NPOEKIMH JIMHUH IepecedeHUs MOBEPXHOCTEH.
BBoauM [OMONMHUTENBHBIE IUIOCKOCTU-NIOCPEAHMKM W HAXOAUM IOCIEAYIOIINE TOYKH JIMHHUH
nepecedeHss MoBepxHOCcTed. [lomydeHHBIE TOYKM COEQUHSAEM IIIAaBHOM KpPUBOM C  Y4ETOM
BUJUMOCTH.
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Pucynok 48

8.4. IlepeceueHne NMOBEPXHOCTH BpallleHUs] ¢ TPAHHOW NOBepXHOCcThIO. llepeceueHue
«TpaHHOW» M «KPUBOW» TIOBEPXHOCTEH — TMO3BOJIAET MOJYYUTh OAHY WJIM JBE IUIABHBIE

IIPOCTPAHCTBEHHBIE KPUBBIE IMHUU C U3JIOMOM Ha pEOpax.
Ha pucynke 49 koHyc mnepecekaercssi C YeThIPEXTPaHHOW (HPOHTAIBHO-TIPOCHUPYIOLIEH

npusMoil. dpoHTanbHAsE MPOEKLUS JUHUM IEPEeCceuyeHus COBIAJaeT ¢ (POHTAIbHOM IpOeKUHen
OCHOBaHUM NpU3MbL. B pe3ynbTaTe ceueHus MI0CKOCTAMU-TIOCPEAHUKAMHU TOPU30HTAIBHOTO YPOBHS
IIoJIy4aeM TOYKH, IIPUHAICKAIIUE JIMHUK lepecedeHus noBepxHocted. [limockocTu, nmpoxoasamme
yepe3 péOpa NpU3MBl, 1aayT XapaKTepHbIE TOYKU U3JI0Ma KPUBOW — JIMHUHU NepecedeHus (TOUKu 1 u
1,4u4,5u5, 8u8g).
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8.5. IlepeceyeHnume rpaHHbIX NoOBepxHocTeil. IlepeceueHue AByX MHOTOIDAaHHUKOB B
CCYEHNN NO3BOJIAET NOJYYUTh OJHY WM [IBE JIOMAHBIC TUHUM.

Ha pucynke 50 mecturpanHas nupaMuja TPECEKaeTCsl C TPEeyrojbHOW (HPOHTAIBHO-
npoenupyroniei npu3Mon. @poHTaIbHASA IPOEKIN JIMHUY IIEPECEYCHUs IOBEPXHOCTEN COBIIAJAET C
(pOHTATBHON MPOEKIMEeH OCHOBAHWUN MPH3MBI — TPEYrOJIBHUKOM. BceromorartenbHasi MiIOCKOCTb-
IOCPEJHUK O IIepeceKaeT TPEYrolbHYK MPU3MYy IO BEpXHEMY peOpy, a HIECTUTPaHHYIO — IIO
HIECTHYTOJIbHUKY, TTOAO00OHOMY IIECTUYTOJIbHUKY OCHOBaHUS. B pe3ynbTare monydaem oOIIne TOUKU
A u A’ AHanoruuHo IPOBOIMM TLIOCKOCTH [, TIOCTPOEHHS HOBTOPsIeM. B pesyibTaTe mosydaem nBe
3aMKHYTHIE JIOMaHble. XapaKTepHbIe TOYKU Ha pEOpax MOBEPXHOCTEH AJAyT TOUKH U3JI0MA JIOMAHBIX
JIMHUMN.

Pucynok 50

9. CxeMbl JIEKTPpHYECKHE

9.1. TlpaBuna BbImosHEHUs yepTexei cxem. OOmme nonoxenus. OOmme TpeOoBaHUS IO
BBITNIOJHEHUIO 3JIeKTprueckux cxeM npuseneHsl B [OCT 2.702-75.

CxeMbl BBITIOJIHAIOTCS 0€3 COONIOAeHHUs MaciiTada, Ha OJHOM MIIM HECKOJBKUX JIUCTax
CTaHJapPTHBIX (OpPMATOB, NEHCTBUTENIBHOE MPOCTPAHCTBEHHOE PACIOJIOKEHHE COCTaBHBIX 4YacTel
u3zenuil 1Moo He yYUThIBaeTCs BOOOIIe, JIMOO YIUTHIBAECTCS MPUOIMKEHHO.

Cxembl BBIYEPUMBAIOTCS B OTKIIOYEHHOM COCTOSHHMU. UepTek CXeMbl BBINONHSETCS  Ha
yepTexHON Oymare orpezaeneHHoro (opmara. Tabnmuiia mepeyHsi 3JIEMEHTOB CXEMbI BBINOJHAECTCS 10
cranaptHoi dopme. [lozuimonHble 0603HaueHNsT TIEpEeUHs Aat0TCsl CBEpXY BHU3. [lepedeHb areMeHTOB
BBITIONTHACTCS Ha JIMcTax ¢popmara A4 B BUIE OTAEIBHOIO TOKyMeHTa. JlomycKaeTcst OTACNbHbINA TIOKyMEHT
He pa3pabaThIBaTh, a TIEPEUCHD JIEMEHTOB pa3MeIaTh HaJl OCHOBHON HAMUCKIO He Oke 18 MM miepBoro
JIMCTa COOTBETCTBYIOIIEH CXeMBI (IPUIoKeHue 8).

9.2. T'paduueckoe oOo3HaueHHE »3IeMEHTOB. ['paduyeckue 00O3HAUEHHUS BBITOJIHSIOT
CIUIOIIHBIMU TOHKMMHU JMHUAMHU ToimuHOM 0,3...0,4 MM M pacrnonaraloT Ha IIOJI€ CXEMBI
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paBHOMepHO, Oe3 ymepOa Ui SCHOCTH W ynoOcTBa uTeHHs. PaccTosHusS MeXIy OTIeTbHBIMU
0003HAUEHUSIMU ~ JIOJDKHO OBITh He MeHee 2...3 MM, MEXIY COCEIHUMH JIMHUSIMHU OJHOIO
o0o3HaueHust — He MeHee 10 MM. CoOTHOILICHHE pa3MEpOB YCIOBHBIX I'padUUecKux H300paKeHH
JIEMEHTOB JIOJDKHO IIPUMEPHO COOTBETCTBOBATH JEHCTBUTEIBHOMY COOTHOLIEHHIO Pa3MEpOB 3THX
aneMeHToB B u3aenuu (Ilpunoxenue 2, rabnuua 1).

Ha cxemax JIMHHMM CBSI3M JIOJDKHBI COCTOSITh, KaK IIPaBWJIO, M3 TOPU30OHTAIbHBIX U
BEPTUKAIbHBIX OTpe3koB. Ha cxemax [0KHO OBITh HauMMEHbIIEE KOJIMYECTBO H3JIOMOB U
MepPECCUCHHI JIMHUMA CBsI3U. TOJIIMHA JIMHUKN CBSA3H JTOJDKHA OBITh B Tipenenax 0,2...0,6 M.

Bcem anemenTtam, ycTpoiicTBaM U (yHKIHMOHAJIBHBIM TPYIIaM, W300pakeHHBIM Ha CXeMax,
IPUCBAaUBAaeTCs MO3ULUOHHOE oOo3HaueHue. OHO BKIrOYaeT B celsA: OyKBeHHOEe OOO3HAYECHME,
HOPSIKOBBIM HOMEp, OCTaBJIEHHBIH IMOCie OyKBEHHOTO 0003HAYEHUSI.

CocTaBHBIE YaCTH CXEM YKa3bIBalOTCS TOUKOH, JMHMEH—BBIHOCKOM C yKa3aHHEM HoMepa
nO3UIUH apadcKkoit mudpoit. Touka BEBIHOCKHA CTAaBUTCS Ha TIOCKOCTH, & JIJIS DJIEMEHTA, ITOKa3aHHOTO
B BU/I€ JIMHUY, [TOJIBOAUTCS CTPEJIKA — BBIHOCKA.

[lopsnkoBble HOMEpPA AJIEMEHTOB ClIeyeT IPUCBaUBaTh, HAUMHAS C €IUHUIIBI, B IpPEIeiIax
3JIEMEHTOB, KOTOPHIM Ha CXEM€ IIPUCBOEHO OJMHAKOBOE OyKBEHHOE 0003Ha4YeHue, Harpumep, 1, 2, 3
U T. A. Lludppbl MOpSIKOBEIX HOMEPOB AJIEMEHTOB W WX OYKBEHHBIE TO3HIMOHHBIE 0003HAYCHUS
clieflyeT BBIIOJHATH OJHUM pazMepoM Impudra. Jlomyckaercs BBINOJIHATH CXEMbl ¢ HUGPOBBIM
MO3UIIMOHHBIM 00O3HAYeHHEM 3JIeMEHTOB. [103uIMOHHBIE 0003HAYEHHS MPOCTABISAIOT HA CXEMe
pSIOM C YCIOBHBIMU TI'padUyecKMMU H300paKEHUSIMHU 3JIEMEHTOB II0 BO3MOXHOCTH C IpaBoOH
CTOpPOHBI WM Haj HUMH. [lopsinkoBble HOMEpa JOJKHBI ObITh NPUCBOEHBI B COOTBETCTBUU C
II0CJIEI0BATEIHOCTBIO PACIIONOKEHHSI HAa CXeMe, KaK MpaBWIo, CBEPXY BHU3 B HAIIPABJICHUHU ClieBa
HaIpaBo. 3aTeM COCTaBISAETCS crienuUKaIMs 3JIEMEHTOB CXEMBI.

IIpy HEOOXOIMMOCTHM Ha CXeMax IOMELAloT pPAa3JIMYHYI0 TEKCTOBYIO HH(OpMaIuio
(HauMEHOBaHUS, NOSICHEHUS HAJIUCH, YyKa3aHUs, TEXHUYECKUE TpeOoBaHMs, TaOIuIbl), €ciu
COOTBETCTBYIOLIME CBEACHUS HELEIeco00pa3sHO MM HEBO3MOXHO BBIPA3UTh TIpadUyecKu WU
YCJIIOBHBIMUA 0003HAYCHUSIMHU.

ConeprkaHue TekcTa JOJIKHO ObITh KPAaTKUM U TOYHBIM, 0€3 COKpALIEHHH CJIOB, 32 UCKITIOUEHUEM
OOIIENpPUHSTHIX W CTaHJAPTH30BaHHBIX. TekcToBasg HMH(OpMalMs MOXKET pacHojiaratbCs: PSIoM C
YCJIOBHBIMH IpauyecKUMU 0003HaYeHUAMHU (CBEpXY WJIM CIPaBa), B pa3pbIBE JIMHHUNA CBS3U WJIH PSJIOM C
HHMM, Ha CBOOOTHOM IT0OJI€ CXEMBL.

9.3. Tlepeuenp snemMeHTOB crneuupukanuu. [lepeyeHb 3JI€MEHTOB COAEPXKUT CBEACHHBIE B
TaOJIMIly YCTaHOBJIEHHONW (OpMBbI JaHHbIE 00 JJIEMEHTaxX, BXOJALIMX B COCTaB MW3AETUS HU
BKJIIOUEHHBIX B cXeMy. llepedyeHb 2J€MEHTOB BBINOJHAETCS B BUIE CAMOCTOATEIBHOTO JOKYMEHTA
Ha Juctax popmara A4, 1160 B BuAE TaOJIULbI HaJl OCHOBHOM HAIIHUCHIO.

B y4eOHbIX mporeccax pa3pabaThIBalOT 3JEKTPUYECKHE CXEMbl OCHOBHBIX THIIOB, KOTOpBIE
OTIPEAEISAIOT CIENYIONIYI0 HH(OpMaLINIO:

cTpykrypHas cxema (D1) — ocHOBHbBIE (YHKIMOHAJIbHBIE YacTH M3Jenus (yCTpoHCTBa,
IPYIIBI 2JIEMEHTOB, SJIEMEHTHI), UX Ha3HAUYEHUE U CBSI3U.

¢byHkuroHanbHast cxema (02)- GyHKIHMOHAJIbHBIE YAaCTH M3JAEIHMS U CBA3M MEXAY HUMHU C
pa3bsCHEHUEM MPOIIECCOB, MPOTEKAIOUINX B U3JIEIUU U B €r0 (YHKIIMOHAJIBHBIX LETISX.

IIpUHIMIIHATIBHAS cxeMa (D3) — MOJIHBIN COCTaB 3JIEMEHTOB U CBA3EH MEXIy HUMH, JAOLIUM
JeTallbHOE MPEACTAaBIEHUE O IPUHLIUIIAX PAOOThI U3/1ETHS.

Takumu cxemMamMu TONB3YIOTCSI NP MOHTAXKE, PETYIMPOBKE M PEMOHTE CTAHOYHOIO
o0opynoBanusi. M3 Bcex BUIOB cxeM HauOosiee TOJHOE IMpPEACTaBICHHE 00 3IEKTPUUYECKOM
YCTPOMCTBE U3/EIHS 1aeT IPUHLUIINAIbHAS CXEMA.
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I'paduueckas padbora Nel

#lpakTnueckuiiPasgen

«['eomeTpHYecKHe MOCTPOEHUSD)
B cootBeTcTBHH C 3aaHHBIM BapUaHTOM:
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Pucynok 1 — Tunooe 3aganue k rpadgudeckoit padote 1

1. BBIOMTHUTE YepTEKHU AeTajeil, KOHTYpP KOTOPBIX BKIIOYAET Pa3IMUHbIe BUJIbI COMPSKEHUN;
2. [IpocTaBUTh HEOOXOIUMBIC Pa3MEPHI.
Odopmuts yeptex Ha opmate A3 B cOOTBETCTBUU ¢ TpeboBanusamu ctanaaptoB ECKJI
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Pucynok 2 — O6pazer-koMnoHoBKa rpaduueckoit padboTsl 1



I'paduueckas padGora Ne2

«I'eomeTpuueckue nocrpoeHusi B AutoCAD».
B cooTBeTcTBHHE C 3aJaHHbIM BapUaHTOM:

#l1paktnueckuiiPa3zaen
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Pucynok 1 — TunoBoe 3aganue k rpaduyueckoit pabore 2

1. BEIIONHUTH YCpTCIKU ,Z[eTaJIeﬁ, KOHTYP KOTOPBIX BKJIKOYACT PA3JIMYHBIC BUJbI COHpﬂ)KCHHﬁ, B

CAIIP AutoCAD.

2. IlpoctaButh HeoOxomumbie pasmepbsl. Opopmuth uyeprex Ha (popmare A3 B COOTBETCTBUU

TpedoBanusmu cranaaproB ECK/I.
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I'paduueckas padbora Ne3

#lpakTnueckuiiPasgen

«MoaenupoBaHue 3a1a4M HA MepeceyeHue MOBEPXHOCTEH»
3ananue 1. B cOOTBETCTBUU C 33JaHHBIM BapUaHTOM:
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Pucynok 1 — TunoBoe 3aganue k rpadudeckoit padore 3

1. B CAIIP AutoCAD co3aath TpeXMEpPHYIO MOJIENb ABYX IEPECEKAIOLIUXCS IOBEPXHOCTEN.
2. V3 TpexmepHON MOJENM aBTOMAaTUYECKH HOJIYYUTh OPTOTOHAJbHBIC MPOEKIMHM M CTAHIAPTHYIO
aKCOHOMEeTpHYecKyto mpoekuuto. Odopmurs yeprexxk Ha ¢opmare A3 B COOTBETCTBHH C

TpeboBanusmMu cranaaproB ECK/I.

Tema: [lepecevenue noBepxrocmed

lpumep 1 fMocmpoums Auwul nepecevexus Kowyca ¢ nonycgepod

S

Aydumopras padoma 2pynna

Tema: [lepeceverue nobepxwocmed

lpumep 2. Mocmpoums Aunuk nepecevenus dByx noBepxHocmed Bpawenus.
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Pucynok 2 — TemaTnueckue npuMepbl, pacCMaTpUBaE€MbI€ Ha JIEKIIUU
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Pucynok 3 — O6pa3en-koMIIOHOBKA Tpaduieckoil paboThI 3

3ananue 2. Bomonnute B CAIIP AutoCAD Busyanus3anuioo TpEeXMEpHOH MOJENH JBYX
[IEPECEKAIOIINXCSl MOBEPXHOCTEH C HAJIOXKEHUEM MAaTepHalioB, TEKCTYp, IOCTPOCHUEM TEHEM.
OdopmuTts 3agauy Ha popmare A4
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Pucynox 4 — O6pa3en-koMroHoBKka rpadpudeckor padboTsl 3



I'paduyeckas padora Ned

#lpakTnueckuiiPa3gen

«Buabl. IIpocTbie pa3pe3bl. AKCOHOMETPHS»
B cooTBeTcTBHHE C 3alaHHbIM BapUaHTOM!
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Pucynok 1 — TunoBoe 3ananue k rpadudeckoit padore 4

1. Iloctpouth TpeTuii BHUJ A€Tadd MO JABYM 3aJaHHBIM. BBINOIHUTH HEOOXOAMMBIE pa3pe3bl.

[IpocTaBuTh pa3mepsl.
2. BbINOJIHUTE CTaHIaPTHOE aKCOHOMETPUUYECKOE U300paskeHUE AETaIH.
Odopmuts yeptex Ha opmate A3 B cOOTBETCTBUU ¢ TpeboBanusamu ctanaaptoB ECKJI
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Pucynok 2 — TemaTnueckue mpuMepsbl, pacCMaTpUBacMble Ha JIEKIIMU
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I'paduyeckast padora NeS

#l1pakTnueckuiiPasaen

«Buabl, pa3pe3bl, akconomerpusi B AutoCAD»
B cootBercTBuu ¢ 3aganHbM BapuanToMm B CAIIP AutoCAD:

Pucynok 1 — TunoBoe 3aganue k rpadgudeckoii padore 5

1. [locTpouTh TpEXMEPHYIO MOJIEb 33JAHHBIX JeTaJIeH.

2. ABTOMATHYECKH TMOJY4YUTh HEOOXOIMMBIC BHIbI, pa3pe3bl JeTalld, a TaKKe CTaHJIAPTHYIO
aKCOHOMETPHUUYECKYIO IIPOEKIIMIO 3a/laHHOM JIeTallu.

Odopmuts yeptex Ha hopmate A3 B cooTBeTCTBUU ¢ TpeboBanusMu ctannaptoB ECKJI
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Pucynox 2 — O6pazer-koMroHoBka rpadudeckoi paboTsl 5



I'paduyeckas padora Ne6

#lpakTnueckuiiPasgen

«Pa3zbeMHBIE T HEepPa3bEMHbIC COCAUHCHUSD)
B cootBeTCcTBHU € 3aJaHHBIM BapHaHTOM.

bosrmoboe coedunenue Bapuanm 50

bosam M14 [OCT 7798-70;
laoka M14 OCT 5915-70; Waada 14 FOCT 11371-78.
Tonwuna coedunsiemslx demaned: a = 35 MM, b= 22 mm

lasHoe coedurenue

o

™
B

_L..
] 1 - kopiye

Tpunoii: HCp70 TOCT 19738-74 2 - Brynxa

Pucynok 1 — Tunooe 3aganue k rpagudeckoit padore 6

1. BoimonHuTh COOPOYHBIIN YepTeK OOITOBOTO COSTUHEHHUSI.

Cmyderm(ka) Tpynna

bosnmoBoe coeduneHue

o Bapuanmy: boam M rocTt 7798-70; lrauka M rocr 5915-70;
Wadda rocrt 11371-78

d'= MM, HOMUHQ/bHbIU GuaMemp pe3sObl.

Anuna onma (no koHcmpykmuBHeiM pasmepam) onpedensemcs no gopmyre:
L:afb+$,u+H2+a;

ede:a =____ MM, b= MM - momyuna coeduxsiemsix demaseu (no Bapuarmy);
S, =___ MM - Beicoma waddsl; d; = MM - duamemp waddsl (cmp. 27, madauya 7).
H.=__ mM - Bsicoma cauku; D = MM - duamemp onucaHHoU OKPYXHOCMU 2aUKU;
S=__ MM - pasmep «nod kaw4» (cmp. 26, madruya 6).
a,=03d=03x___ =___ MM - druHa cBododHod 4acmu dosnma, Beicmynarwwas Had
2adkou.

L= + + + + = MM
Monyerryrw dauHy Sonma okpyz/swm do cmaHdapmHold (npuHumarm Suxadwee donbwee
qucso), 8 coomBemcmBuu ¢ padom dauH, ycmaxoBaenwsix [OCTom L = MM (cmp.24).

Pacyem dnursl Sonma (no omHocumensHsiM pazmepar):

d=___ MM - HOMUHG/bHbIU GuamMemp pe3bObl &
a = MM, b= MM - monwuHa coeduHsemsix demaseu )
S.=015d=015x___ =__ MM~ monwuHa wauidsl 3] —
H.=08d=08x___ =___ mM - Beicoma calku f
a,=03d=___ MM - cBododHas yacme dosma, Beicmynarwwas J b
Had eaukod 4
lnuHa donma: L;= a + b+ S, + H. + a;
L = + + + + =_ MM 1 3
Mony+erHyrw dauHy Sosma okpyziswm do cmaxdapmHod (npuHuMarm =I
dnuxadwee Sosbwee qucno), 8 coomBememBuu ¢ psidom dauH, ycma- 0
HoBnenHsix [OCTom L = MM (cmp.24).
d, = 0,85d = 0,85 x____ MM =___ MM — BHympeHHuU duamemp
\pe3bdsr donma;
H=07d=07x___mMM=___ MM - Beicoma 2on0Bku Sosma;
D,=22d=22x___ mMM=___ - duamemp waudsl
D=2d=2x___ _mMM=___ MM — duaMemp ONUCAHHOU OKPYXHOCMU

dns eauku u 2onoBku donma

Pucynox 2 — brnank mjis pacdera JIMHBI BUHT, JIJIs Tpaduueckoi paboThl 6



2. BeImomHUTE COOPOYHBIN YePTEK MasSHOTO UITH KIIECHOTO COSIMHCHHSI.
3. CocTaBuTh CienuUKAIUIO.
Odopmuts yeptex Ha popmare A3 B COOTBETCTBUU C TpeboBanusmu ctanaapToB ECKJI

bonmoboe coedurenue MasiHoe coeduHeHue (4:1)
Ynpowenro 4 5
M8

!
2
RGP

105

35

213
210
25
o
215

105

45

24

[IH-4 [0CT19249-73
[ICp70 [OCT19738-74

0d03HaveHve HaunmeroBarue

Popmam
Jowa
Kon.

[pumed.

1-40 03 01 AC64.07.28.01 |Boam M18x105 [OCT 7798-70

1-40 03 01 AC64.0728.02 | radxa M18 rOCT 5915-70

1-40 03 01 AC64.07.268.03 | lWadisa 18 OCT 11371-78

1-40 03 01 A(64.07.28.04 | Kopnyc

A [N | ] /T3,
S A B B N

Yenobro

1-40 03 01_AC64.0728.05 | Bmyaxa

1-40 03 01 A(-64.07.28

(madus || Macca Macwmad

o[ For_|uen | oo [Toonues_|en ] Pa3bEMHBIE U HEPA3 bEMHBIE
Bunonnun

= Toadapon coedurerus y 11

Tun T__] Juno

bpl'TY HIumr

Pucynox 3 — O6pazer-koMrnoHoBka rpadudeckoi paboTsl 6




I'paduyeckas padora Ne7

#l1paxktnueckuiiPazaen

«YepTeku cxeM JIEKTPHYECKUX CTPYKTYPHBIX»
B cooTBercTBUMM ¢ 3aJaHHBIM BapHAHTOM BBIIIOJIHUTH YEPTEK CXEMBI JJICKTPUUYECKOU
CTPYKTYPHO# yCTpOWCTBA.
Odopmuts ueprex Ha popmare A3 B COOTBETCTBUH ¢ TpeOoBanusaMu cranaapros ECK/I.

BBINOIHHTL YepTeK CXeMbl IEKTPHYECKOH CTPYKTYPHOI
ycTpoiicTBa ABToreHeparop rapMornk CBY

[ +— L]

1 — e BX0JIHAA COIVIACOBAHHAS
2 — reHepatop

3 — mems 0GpaTHO CBA3H

4 — YMHOKHTE/Ib

5 — 1ens BXO/IHAS COIVIACYIOLIast
6 — HCTOUHHK NMHTAHHS

7 — pe30HaTOp KOAKCHATBHBII

Pucynok 1 — TunoBoe 3aganue rpadguueckoit paboTsl 7

u Bxod K nepedam+uky
llens Bxodnan ens Bxodnas Peaonamo,
Fenepamop UnHosumans I S .
coznacobarnas cozaacyruan KOAKCUAALHbIL
lens odpamuou Hemoyruk
cbasu nuUManus

1- 40 03 01 UH-19. 06. 02

AbBmozenepamop 2apMoHuUK

Ham | Koagd ﬁufmlNdm Tadn. ﬂﬂmﬂl BY
Pasp. Aemusua

CxeMa 3nexkmpuyeckas
CMPYKMYPHA A

Tpobepun | Mamox

[madus )| Macca | Macwmod

y i

Muem | Aucmod

6ol TY, kag. HIuHT

Popmam A3

Pucynox 2 — O6pazer-koMrnoHoBka rpadudeckoi paboTsr 7




I'paduyeckas pabora Ne§

#lpakTnueckuiiPasgen

«YepTeku cxeM NIEKTPHUYECKHX NPHUHIHMUATBHBIX)

B coorBercTBUMM C 3aJaHHBIM BapHAHTOM BBIIIOJIHUTH YEPTEK CXEMBI DJICKTPHUECKOMN
NPUHIUIHATBHONH. COCTaBUTH NIEpEYEHb JICMEHTOB.

Odopmuts yeptex Ha popmare A3 B COOTBETCTBUU ¢ TpeboBanusmu ctanaapToB ECKJI.

BBINOIHHTE HepTex CXEeMBI ‘7.'I€iﬂ])l(‘leCK()ﬁ
IPHHIMIHATHHOI yeTpoiicTsa IIp pa, TeTBHBIIT

I'pomxoropoputens — B tina 1T7[-8A-6 (720.843.013 TVY)

Konzencaropst — C1 (50 n®) tina KM-5 (0JK0.460.043
TV); C2, C3 (200 Mx® x 10 B); C4 (2200 Mx® x 25 B) Tuna
K50-6 (0K0.464.107 TY)

Barapes ranpBaHHuecKHX 31eMenToB — GB (3 3mementa nmo
1,5 B) ma LR6 (TOCT 28125-89)

Karymkn nnaykrusaocts — L1, L2 (X]15.750.046 TY)

Beikmouarens — SA1 tana B/IM-1-8 (AT'0.360.039 TVY)

Tparcopmarop — T1 tama TP-303 (0100.471.028 TY)

Pesncropsl — R1 (33 kOm) rna CIT5-16BA (0XKO.467.552
TV); R2 (10 kOm), R3 (2,2 kOm), R4 (820 Om) tima MIJIT-
0,25 (TOCT 7113-77)

Tpamsucropert — VTI, VT2 (PNP) tmma KT8I8A
(aA0.336.188 TY)

| Tueza — XS1,XS2 uma PIT14 (EC3.656.015 TY)

Pucynok 1 — TunoBoe 3ananue rpaduaeckoit paboTel 8

W _
g 0d03ria HaumenoBarue § Flpumesarue
& | venve E
Koxdencamopst
£t KM-5 50n® 0X0.460.043 TY 1
€z 3 KM-5 200mk® x 108 OX0.460.043 TY 2
C4 K50-6 2200mk® x 258 0X0.464107 TY 1
e Pesucmopsi
R1 CN5-16BA 33k0m OX0.467.552 TY 1
L vrt 2 R2 C15-168A 10xk0mM OX0.467.552 TY 1
T “rz fl? viz R3 (N5-16BA 2,2xk0m 0X0.467.552 TY 1
L] \]>) Ré MAT-0,25 8200m [OCT 7113-77 1
A1
o1 [ Tpausucmops!
ViLvrz KT818A (PNP) aA0.336.188 TY 2
5 21 3 4 o
[] [] A Kamywku uHdyxkmubHocmu
Li L2 XA5.750.046 TY 2
X5z <3 bamapes zabBanudeckux 3AemeHmob
7 H G8 LR6 158 roCT 28125-89 3
J- a8 SA7
—||—||—||—/ 1 Tpacpopramop TP-303 OM0.471028 TY 1
SAT Buikawsamens BAM-1-8 Ar0.360.039 TY 1
B Iporkozobopumens 1Mf-8A-6 720.843.013 TY 1
X51,X52) Iwezda P14 EC3.656.015 TY 2
1- 40 03 01 UH-19. 07 02
creavs] Focca [Hacumad
(o (R e | W aoe| rioee | Gama) (Tpverux paduoBewiamenshsid
Pasp. | Aemvens Cxema 3nexmpuyeckas y b
fipobepun | Mamwx NPURLUNLANEHAR
ucm [Aucmod
5ol'TY, kap HIuH"
Popram A3
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I'papuueckas padora Ne9

#lpakTnueckuiPasaen

«/ln3aiiH BUBUTHOM KAPTOUYKH C JIOTOTHIIOM))

B rpaduueckux pemakTopax pactpoBoil M BekTopHOU rpaduku (Adobe Photoshop, Adobe
[Mlustrator, CoreIDRAW) BBINOJHUTH [W3aliH JIOTOTUIIA W BHU3WTHOH KApTOYKH COTJIACHO
TpeOOBaHUSAM ICTETUKH U KOMITO3UIIHH.

Odopmuts paboty Ha popmare A4

ledm-deBenonep (awzn. game
developer — paipadom+ux uep) — 3mo
npogeccun, Brkawvawwas B ceds Hadop HabeikoB das
C030aHUS KOMNLKMEPHBIX U2p € HYAS.

I Hanwun KauanoscHMA
Game Developer

R, +37529 2007632
e\ www.gdk.com

-40 071 01 70-8 10 78

Cmedue | Macra | Macwmed

Haw |Motir] Juem | W dow| Modn. | femo B i
Pospod  [Wowoscfcorud Mpaguyeckud Juaais y 1
MooBepus Mo v

Aurm |
Bpl TY
kagedpa HMuMr
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3 Pa3nes1 KOHTPOJIS 3HAHUI
#CtpykTypadDYMK

3.1. BONPOCHI LIS HOJAIrOTOBKH K 3AUYETY IO JJUCHUILJIUHE
«OCHOBBI KOMIIbIOTEPHOM T'PA®UKN»

1. Kak o603HauaroT ocHOBHbIE hopMaThl uepTexa? [Ipuenure npumep

pa3MepoB CTOPOH OJTHOTO U3 OCHOBHBIX (hOPMATOB.

Kax o603nauarot popmar ¢ pazmepamu cTopoH 297x420 mm?

Kax o6o3nauatot popmar ¢ pazmepamu ctopor 420x594 mm?

Yrto Ha3pIBaeTCs, MacmTaboM?

Kakue macmrtader nmpegycmorpenst ECK/I.

[lepeunciure psa MaciiTabOB YBEJIMYEHUS U YMEHBIICHUS.

Kakwne tunel muanii npexycmorpensl ECK/L.

KakoBo Ha3HaueHHEe U HAY€PTAHHUE CIUIOIIHON TOHKOW JIMHUU C U3JI0MamMu?
KakoBo Ha3HaueHHEe U HAYE€pTaHHE: CIUIOIIHOW OCHOBHOMW TOJICTOM JINHHH,
CILIOLIHOM TOHKOM JIMHUM, IITPUXOBOM JIMHUH, IUITPUX-ITYHKTUPHOMN JIMHUH,
CILIOLIHOM BOJIHUCTOM JIMHUH, PA30MKHYTOU JINHUU.

10. Kakumu nuHusMu 0hOPMIISIIOT BHEITHIOIO M BHYTPEHHIOK pamMKku (popmata?

11. B 3aBHCHUMOCTH OT Y€ro BHIOMPAIOT JJIMHY IITPUXOB B IITPUXOBBIX U IITPUX-
MYHKTUPHBIX JIMHUSIX?

12. Kaxkwue pasmepsl mpudTOB yCTAHABIMBAST CTAHIAPT U KaKUM TTapaMeTPOM
omnpenenseTcs pazmep mpudra?

13. Kakoe nzobpaxenue mpeaMera Ha 4epTexe MPUHUMAIOT B Ka4eCTBE
TJIABHOTO?

14. Kakoe nzo0pakeHue Ha3bIBAIOT BUIOM?

15. Kak Ha3bIBatOT BU/bI, TOTyYa€Mbl€ HA OCHOBHBIX MJIOCKOCTSIX MPOEKIUIA?

16. Kakoe nzo0pakeHHEe Ha3BbIBAIOT pa3pe3om?

17. Kaxk paznenstor pa3pesbl B 3aBUCUMOCTH OT MOJIOKEHUSI CEKYIIEH MITI0OCKOCTH
OTHOCUTEIILHO TOPU30HTAIBHOMN TIOCKOCTHU MPOCKITUIA?

18. B kakom cimyuyae BepTUKAIbHBIN pa3pe3 Ha3bIBAIOT (PPOHTATHHBIM, & B KAKOM
ciydae - npopuiIbHbIM?

19. Ha mecte kakux BUJOB MPUHSITO pacrojiaraTh TOPU30HTAIBHBIE,
dbpoHTanbHbBIE ¥ MPOGUIBHBIE pa3pe3bl?

20. Kak pa3nensitoT pa3pesbl B 3aBUCUMOCTH OT YHCJIa CEKYLIUX TIOCKOCTEN?

21. Kakoii pa3pes HazbiBaeTcsi MecTHhIM? Kak OoH oTaensieTcs oT Bujaa?

22. B xakom citydae Jyisi TOPU30HTAIbHBIX, PPOHTANTBHBIX U MPOQUIBHBIX
pa3pe30B HE OTMEYAIOT MOJIOKEHHE CEKYIEN MIIOCKOCTH U pa3pe3 HAJIUChIO HE
COIPOBOXKIA€TCA?

23. Kakue TuHUM SBISIOTCS pa3IeSIONMMU MIPY COSMHEHUH YacTH BUA U
4acTU COOTBETCTBYIOIIETO pa3zpe3a’?

24. Kakoe n300pakeHHne Ha3bIBAIOT CEYCHUEM?

25. Kak pasnensroT ceueHus, He BXOISAIINE B COCTaB pa3pesa?

26. Kakumu TUHUSMHU H300paxaroT KOHTYP HaJO0KEHHOTO CeUeHUs?

27. Kax 0603Haual0T BHIHECEHHOE CeueHue?

©CoNoOk~LDN



28. Kakum o6pa3om 0003HAYAIOT HECKOJIBKO OJIMHAKOBBIX CEUCHUH,
OTHOCSIIIHUXCS K OTHOMY IPEIMETY, U CKOJIBKO N300paKeHUI BEIUEPUHUBAIOT MPU 3TOM
Ha yepTexe?

29. B xakux ciydasx C€YCHHE CICTyET 3aMEHSTh pa3pe3om?

30. Kak nmoka3bIBaloT Ha pa3pe3e TOHKHE CTEHKU TUMa pedep KECTKOCTH, eClTu
CeKyllas IUIOCKOCTh HaIlpaBJieHa BAOJb UX IJIMHHON CTOPOHBI?

31. Kakwue neranu npu nNpoaoabsHOM pa3pese MOKa3bIBaOT HE PACCEUCHHBIMU?

32. Tlox kakuM yriioM NPOBOAST HAKJIOHHBIE MapaJIJIeIbHbIC TUHUH IITPUXOBKU
K OCH U300paKE€HUS WU K JTUHUSAM PaMKHU depTeka’?

33. Kak BpIOMparoT HalpaBIeHUE JIUHUM IITPUXOBKHU U PACCTOSIHUE MEXy HUMU
JUTSL pa3HbIX U300pakeHui (pa3pe3oB, CEUEeHU) peameTa?

34. Kak ciieryeT HAaHOCUTh pa3MepHbIC U BBIHOCHBIC JIMHUU MTPH YKa3aHUU
pa3MepoB: MPSMOJIMHEMHOIO OTPE3Ka, yria, IyT' OKPY>KHOCTH?

35. CKkosbKO pa3MepoB JOHKHO OBITh Ha YepTexe?

36. Kaxkwue pa3meps! Ha3biBatoTcs cripaBounbiMu? (IIpuBenuTte mpumepsi)

37. [omyckaeTcs 11 MOBTOPSATH pa3Mephbl OTHOTO M TOTO )K€ AJIEMEHTa Ha
Pa3HbIX U300paXKEHUAX?

38. Kak u B Kakux eIMHHUIIAX U3MEPEHUS YKA3bIBAIOT IMHEHHBIC U YTJIOBbIC
pa3Mepsbl?

39. [lomyckaeTcs M 3aMbIKaTh Pa3MEPHYIO LEMb?

40. Jlns xakux pa3MepoB YKa3bIBaIOT MPEAEIbHbIE OTKIIOHEHUS Ha YyepTexe?

41. Kakoe MMHMMaJbHOE PACCTOSTHUE MEXKIY MapajieIbHBIMU pa3MEpPHbIMU
JUHUSAMHA U MEXAY Pa3MEpHOM U JTUHUEN KOHTypa?

42. Kak pacnonaraior pa3MepHbIe YUCIIa JMHEWHBIX Pa3MEpOB MIPU Pa3IMuHbIX
HaKJIOHAX pa3MEpHBIX JIMHUM?

43. Kak pacrosiararT yIiIoBbIe pa3MephI?

44. Ha cKOJIbKO MIJIZTUMETPOB JIOJKHBI BEIXOAUTH BHIHOCHBIE IMHUU 32 KOHIIBI
CTPENOK pa3MEpPHON JTUHUN?

45. YeMmy paBHO MUHUMAJIbHOE PACCTOSIHUE MEXK]Y pa3MEPHON JTUHUEHN U
JIMHHAEW KOHTYypa?

46. Kaxkue 3HaKH HaHOCST MEpea pa3MEPHBIM YUCTIaMH paJryca, TuaMeTpa,
chepni?

47. Kak pekoMeHIyeT CTaHAapT pacnoJjiaraTb pa3MepHbIe Yncia MPU HECKOJIbKUX
napajuIeIbHO PACOJI0KEHHBIX Pa3MEPHBIX JIMHUSAX?

48. B Kxakux ciydasx IITPUX-MyHKTUPHbIE TUHUH, IPUMEHIEMbIE
KauyeCTBE LIEHTPOBBIX, CIEIYET 3aMEHSTh CIJIOIIHBIMA TOHKUMHU JTUHUSMU?

49. MOXHO JIM UCTIOJIb30BaTh JIMHUU KOHTYPa, OCEBbIE, IEHTPOBBIE U BEIHOCHBIE
JIMHUM B KQUe€CTBE Pa3MEPHBIX?

50. B kakowm ciyyae pa3MepHYIO JIMHUIO MOKHO ITPOBOJAUTH C OOPHIBOM?

51. Kak HaHOCAT pa3Mepbl HECKOJIBKUX OJUHAKOBBIX 3JIEMEHTOB U3EIHS?
(Hanpuwmep, 4 otBepcTust auamerpom 10 Mmm)?

52. Yro Takoe ueptex aeranu? Uto tTakoe cOopouHblil uepTex? UTo Takoe
yepTex obmero Buaa? Uro takoe cxema? Uto Takoe crienudukanys?

53. Kakue Bbl 3HaeTe BUAbI COEAMHEHU JleTasneil?

54. Kakue coeuHEeHUs OTHOCSITCS K Pa3beMHBIM?



55. Kaxkue napameTpsl onpenesnsoT pe3n0bl?

56. Kaxkue coequHeHust OTHOCATCA K Pe3b0OBBIM?

57. Ilo kakum npu3HaKaM KJIaCCUPUIUPYIOT pe3b0y?

58. Kakue BbI 3HaeTE cTanaapTHBIE pe3b0bI? Kak ux ycioBHO 0003HaUat0T?

59. Kak Ha uepTexe n3o0paxkaeTcs pe3rda Ha CTepKHE; B OTBEPCTUH; B
COEIMHEHHH C OTBEPCTHEM?

60. Kak o6o03HauyaroTcs pe3b0Obl Ha YepTekax?

61. Kakue Bbl 3HaeTe cTaHIapTHBIE PE3bOOBbIC U3ACITHS?

62. Kakoe yciioBHOEe 0003HaUCHHE HA YepTeke 00Ta, IMIMIIbKY, TalKH, M1aii0b1?

63. Kakue Bbl 3HaeTe pa3HOBUIHOCTU BUHTOB?

64. Yemy paBHO pacCTOSIHHE OT KOHIIAa BUHTA (IIMUIBKH) 10 TJTYOHHBI
OTBEpCTHUSA?

65. Kaxkue BuabI Hepa3beMHBIX COCTUHEHHI BBl 3HAETE?

66. Kak ycioBHO 0003Ha"aeTCs MasHBINA U KJICCHBIN IIOB HA YepTexe?

67. AKCOHOMETPHUYECKOE OCTPOCHUE T€OMETPUICCKUX TE.

68. Br100p COOTBETCTBYIOMIEH MPOCSKIIUN B 3aBUCUMOCTH OT (DOPMBI I€TaIIH.

69. OOmue cBeneHns (CyIIHOCTh METO/Ia U OCHOBHBIC MTOHSATHUS, BTOPUYHBIC
MIPOCKITUHU TOUYEK, KOA(DPHUITUEHTHI HCKAKSHHS TI0 aKCOHOMETPHUECKUM OCSIM B
W30METPUICCKUX, TUMETPUICCKUX U TPUMETPUICCKUX MPOESKIIHSIX ), TPSIMOYTOJIbHBIC
U KOCOYTOJIbHBIE MPOEKIIUH.

70. Knaccudukaius 1 BUAbI CTAHAAPTHBIX AKCOHOMETPUYECKUX MPOESKIIHIA
(k03¢ HULIMEHTHI UCKAXKEHUS U TTOJIOKEHUE aKCOHOMETPUUECKHUX OCeil B
IPSIMOYTOJIbHON M30METPUH U IMMETPUHU, KOCOYTOJIbHBIX (PPOHTANTBHBIX JUMETPUU U
U30METPHUH, TOPU3OHTAILHON U30METPHH).

71. AKCOHOMETpUYECKHE MPOCKIIMU OKPY>KHOCTH (pa3Mepbl OOJIBIION U MaJIon
OCE 3JUIMIICOB, UX MOJIO)KEHHUE B PA3JIMYHBIX MIIOCKOCTSIX).

72. HaneceHue MTPUXOBKH CEYCHUIN B aKCOHOMETPUUYECKHUX TTPOCKITHSIX.

73. Meton npoenpoBaHus, IEHTPAIIbHOE U MapaJlIeIbHOE MPOCLIMPOBAHNE U MX
CBONCTBA.

74. TlpsimoyrofibHOE (OpPTOrOHAIBHOE) MPOCLIUPOBAHUE.

75. OpToroHaJgbHBIC MPOSKIIMA TOYKH U CUCTEMa MPSIMOYTOJIBHBIX KOOPIUHAT.

76. TlonoxxeHue mpsIMOM OTHOCHTENHLHO MJIOCKOCTEH MpoeKinii. Bzanmuoe
MOJIOKEHUE TPSIMBIX.

/7. 3amaHue MIOCKOCTH Ha YEePTEKeE.

78. TlomoskeHHe MIOCKOCTH OTHOCUTEIHHO MJIOCKOCTEH MPOEKINi (TUIOCKOCTH
00II1ero ¥ YaCTHOTO TOJIOKEHHUS).

79. MHororpannuku (Ipu3Ma U upamMua), 3aIaHue U U300paKeHNE X Ha
yeprexe. TOUKH ¥ TUHUY HA MHOTOTPaHHUKAX.

80. IlepeceueHre MHOTOIPAaHHUKOB TIJIOCKOCTSIMH YaCTHOTO TIOJIOKEHUS.

81. OOuue cBeieHUS O KPUBBIX TOBEPXHOCTSIX.

82. TloBepxHOCTH BpallleHus (LUIUHAP, KOHYC, cepa, Top), 3aJaHue U
n300pakeHNe WX Ha YepTeke. TOUKM U JIMHUW Ha TIOBEPXHOCTSIX BpaIllCHUSI.

83. IloHsTHE IMHUU NTEpEeCEeUeHUs TOBEPXHOCTEH; OOIINIT aNrOpUTM MOCTPOCHHUS
JUHUM niepecedeHus. B3anMHoe nepeceueHre MHOTOTPaHHUKOB; ITEpECeUeHHe



MHOTOTPaHHHUKOB C MMOBEPXHOCTSIMHU BPAIICHUS; IEPECEUCHUE TTOBEPXHOCTEM
BpAaIICHHUS.

84. IlocTpoeHue TUHUY MTEpECeUEHUs] TOBEPXHOCTEHN crmocoOom
BCIIOMOTATENIbHBIX CEKYIIUX MIOCKOCTEH.

85. Pa3BepTku MHOTOIPaHHUKOB, IIMIIMHAPUYECKUX, KOHUYECKIX MTOBEPXHOCTEH.

86. Haznauenue, GyHKIIMHA, BO3MOXHOCTH B 001acTh nmpuMeHenust AutoCAD,
KaK CpeJICTBA MHXKEHEPHOM MAIIMHHOMN TpaduKu.

87. TI'paduueckuii untepdeiic monab3oBaTeis, ero KoMnoHeHTsl. CriocoObl BBOAA
ynpaBisionmx koMmana. CucTeMHbIe TIEpEMEHHBIE.

88. Hacrpoiika paboueli cpeasl Moab30BaTENSA

89. Tlopsamok MoAroTOBKY Ipaueckoro 3KpaHa, HaCTPOUKa CpeJibl YepUCHHUS.
Br16op pazmepa rpaduueckoii 0061acT U300pakeHUs, €AUHULl U3MEPEHHUS, TOUYHOCTHU
U IPyTUX [apaMeTpOB.

90. Certka, peXXUM MPUBSI3KH K ceTke. OpTOrOHANbHBIN pekuM. M3Menenue
MOJIO’KEHHUS CETKM OTHOCUTENIBHO OCEi KOOPINHAT.

91. DnemeHTHI YepTexka: CJIOU, IPUMUTHUBHI, OJIOKH, BUTIBI.

92. IlapameTpsl U CBOICTBA PJIEMEHTOB YEPTEXKA.

93. Cgoiictsa cios. CriocoObI CO31aHUS CIOEB.

94. VYmupasnenue cinosiMmu. OCOOEHHOCTH HYJIEBOTO CIOA.

95. TloaroroBka K BEIYEPUYMBAHUIO 3a7aHus. BbIOOp TeKyIilero ciosi, BeTa, TUIA
JIUHUY U JIp. TApaMETPOB.

96. CrocoObl ¥ MPUEMbI BEIUEPUUBAHUS TPUMUTUBOB.

97. OpnHOpoIiHAas 3aJIMBKA 3aMKHYTHIX KOHTYpOB. llITpuxoBka.

98. Bwuapl MITPUXOBKH.

99. JletrictBus Hag oObekTaMu. CoOIIr0IeHHE TOYHOCTH MOCTpoeHU. OOpeska
JIMIITHAX KOHIIOB.

100. N3menenune cBoicTB 00beKkTOB. CpeicTBa N3MEHEHHS CBOMCTB.

101. CyTp 1 Ha3HaUEHUE OOBEKTHON TPUBSI3KH.

102. IMocrossHHAs 0OBEKTHAS TIPUBSI3KA.

103. OnHOpa3oBas 00bEKTHAS TPUBSI3KA.

104. ITpuembl BBITOTHEHUS 0O BEKTHOM MPUBS3ZKH.

105. Buasr TpeXMepHBIX MOEIIEH.

106. Kak mocTpouTh KapKacHYIO MOJIEIb?

107. Kak mocTpouTh MOBEPXHOCTHYIO MOJIEIH?

108. Kak moctpouTts Teno?

109. 3D Bumsl.

110. ITonp30BaTENIbCKUE CHCTEMBI KOOPIUHAT.
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OCHOBBI KOMIIBIOTEPHOM TpaUKH

VYyebHas nporpaMma yUpeskIeHUs BHICIIIET0 00pa30BaHUs
JUTSL CTICTIMAIBHOCTH:

6-05-0612-03 Cucrems! yripaBieHus: nHdopmaimein
(npodunuzanus: ABTOMaTU3UPOBAHHBIE CUCTEMBI 00PA0OTKN MH(POPMALIMH )

2024



VYueOHass mporpamMma COCTaBJI€Ha HA OCHOBE 0Opa30BAaTENIFHOIO CTaHJApTa BBICIIETO
obpazoBanusi OCBO 6-05-0612-03 -2023 u y4eOHOTO MIaHa CHeHaabHOCTH.

COCTABUTEJINA:

C.A.Martiox, ctapiuii npenojiapareisb Kadeapsl TEIIOra3ocHa0XeHUsl U BEHTUIISIIIUH

PELHEH3EHTDI:

['maBHBII SKCHIEPT OTAEIA FKCIIEPTU3bI HHKEHEPHOTO 00ECIICUEHUSI YIIPaBICHHS YKCIIEPTU3BI
MPOCKTHO-CMETHOM  JTOKYMEHTAllMM  JOYEPHEro  PecnyOJMKAaHCKOrO  YHUTapHOTO
npeanpustus «l'occTpoitakcneptusa no bpecrckoit odnactu» FO.H.HoBuk

3aBeayromuil Kaeapoil MHTEIUIEKTyalbHbIX HWH(OPMAIIMOHHBIX TexHoJoruii bpecrtckoro
rOCy/IapCTBEHHOTO TEXHUYECKOTO yHUBepcuTeTa B.A.I'0oBKo, 1-p TexH. HayK mpodeccop
PEKOMEH/IOBAHA K YTBEPX/IEHHIO:

Kadenpoii TermmorazoctHa0XeHUsI 1 BEHTHISIIIU

3aBeyronuii kKageapoi B.I".HoBoceJn1ieB
(mpotokon Ne_ ot 20 )

MeTtonuyeckoit koMuccHel GakynbTeTa AeKTPOHHO-UH(POPMAIIMOHHBIX CUCTEM

[Ipencenarens METOOUYECKON KOMUCCUA C.C.[depeueHHUK
(mporokon Ne_ ot 20 )
Hayuno-metoauueckum coperoM bpI ' TY (mporokon Ne ot 20 )

[TOACHUTEJIBHAA 3AIINCKA

VYuebHast mnporpamMma Y4pekAeHHUs BbIcHIero oOpazoBaHusi «OCHOBBI KOMITBIOTEPHOM
rpadukm» 118 crierranbHocTH 6-05-0612-03 Cuctemsl yripasienus: nH(Gopmanuei (mpodumr3anus:
ABTOMaTH3HMpOBaHHBIE CUCTEMBl O00pabOTKM MH(OpManuu) pa3zpaboTaHa B COOTBETCTBUU C
TpeOOBaHUSAMHU 00Pa30BATENBHBIX CTaHAAPTOB BhICIIero oopasoanus OCBO 6-05-0612-03 -2023 u
y4eOHOTO MJIaHa CIIEIMATbHOCTH.

JuctumrHa «OCHOBBI  KOMITHIOTEPHOW TpaduKm» sBIsieTcss (QyHAAMEHTOM WH)KEHEPHO-
TEeXHUYECKOro oOpazoBaHusa. OHa HE TOJNBKO MPEACTAaBISET COOOH Teopuio H300paKEeHHH |
MIOCTPOCHHSI YEPTEXKEH, HO M COCTABISIET TEOPETHUYECKYIO OCHOBY JIJISI COBPEMEHHBIX TEXHOJIOTHH
UH(QOPMAIIMOHHOTO ~ MHXXEHEPHOTO  NPOEKTHPOBAaHMs, OCHOBaHHOrO Ha mnpuHuumax 3D-
MOJICTIMPOBAHMS, TMapaMEeTPH3aliid W aBTOMATHYECKOTO CO3/IaHUsI TMPOCKTHOW TOKYMEHTAlluH, a
TaKKe TpeJICTaBIeHNs Tpadrueckoit HHpopMaIuu.

Ona paer cTyIeHTaM 3HAHMs, YMEHHUS M HaBbIKM, HeoOXoaumble i 3(deKTuBHOrO
U3YUYEHHSI TTOCTICTYIONNX OOIIEHHKEHEPHBIX U CIICIHABHBIX AUCIIUTUINH, BBITOJHEHHS KYPCOBBIX
U TUTUIOMHBIX IPOEKTOB, a TaKXke /Ui UX OyayIiell HHKeHepHO! U MPaKTUYECKOM 1A TeIbHOCTH.

Lenu u 3a0auu yuebnot oucyuniurvl

enpto um3yueHUst JTUCHMIUIMHBI  «OCHOBBI ~ KOMIBIOTEPHOM  Tpadukuy  sBiseTcs
(GopMHpOBaHUE Yy CTYICHTOB 3HaHWH, YMEHMH M HABBIKOB YTEHUS M BBIINOJIHEHUS DPA3IUYHON
TEXHUYECKOH Trpaduyeckol M TEKCTOBOM JOKYMEHTAIlMH, a TakKKe peIIeHUs HHXEHEPHO-



TEOMETPHUYECKUX 3a/lad, B TOM YHCJIE€ U C HUCIOJIb30BAHHUEM CPEICTB KOMIBIOTEPHON Trpaduku,
KOTOpasi KOHKPETU3UPYETCS B CIASAYIOUINX YUeOHBIX 3a7a4dax:

— pa3BUTHE CIIOCOOHOCTEH K IPOCTPAHCTBEHHOMY U JIOTUYECKOMY MBIIUICHUIO;

— OBJIaJIeHuE crocobamMu rpadUyecKoro peleHuss reOMETPUYECKUX 3a/1ay, CBA3AHHBIX C
MPOCTPAHCTBEHHBIMH (pOpMaMH;

— [puoOpeTeHHe TMPAKTUYECKUX HABBIKOB YTEHHS W  BBIIOJIHEHUS TEXHUYECKUX
JIOKYMEHTOB;

— NpUOOpEeTeHHEe HAaBBIKOB PabOThl C MAaKeTaMH MPUKIATHBIX MPOTrPaMM KOMIIBIOTEPHOMN
rpaduku,

— pa3BUTHE CIIOCOOHOCTEH K CaMOCTOSITEIIbHOMY IOUCKY HH(OpPMAIMK U PACIIUPEHHUIO
CBOMX KOMIIETCHIIUH.

B pesynprate usydyenus ydeOHOW AUCHUIUIMHBI «OCHOBBI KOMIBIOTEPHOM TrpaduKm»
(bOpMUPYIOTCS KOMITETEHIIMU, HAMPABICHHBIE HAa OCBOSHUE OOOOIICHHBIX CIIOCOOOB ACHCTBHIA,
KOTOpbIE OCHOBAaHbl Ha 3HAHUAX, YMEHUSAX M HABBIKAX NPUMEHEHUS CTAHJAPTOB M IPaBUI
BBITIOJIHEHHS YEPTEKEU, CIIOCOOHOCTH CBOOOJIHOTO BJIAJCHHS KOHCTPYKTOPCKOHM JTOKYMEHTAllUEH,
MO3BOJIAIOIIME ONEPATUBHO B HEW OPHEHTUPOBATHCA U MPUMEHSITH B NPO(HECCHOHATHLHOM
JIeSTeTLHOCTH.

[IpodeccuonanbHas  KOMIIETEHTHOCTh  CleNMaNWcTa B~ 0O0JacTU  HMHXKEHEPHOM
KOMIIBIOTEPHOH IpadUKH MpeArnogaraeT ypoBeHb 0OCO3HaHHOTO MPUMEHEHHs TpaduuecKuX 3HaHUM,
YMCHHI W HAaBBIKOB, OIHPAIONIMICS Ha 3HAaHUS (DYHKIMOHAIBHBIX W KOHCTPYKTHBHBIX
0COOCHHOCTEHN TEXHUYECKHX OOBEKTOB, OMBIT rpaguueckoil mpodhecCuoHaIbHO-OPHEHTUPOBAHHOM
JESITEIIBHOCTH, CBOOOTHYIO OPHEHTAITUIO B Cpelie TpaduiIecKiX HH(OPMAITMOHHBIX TEXHOJIOTHIA.

Tpebosanus k 0c80eHUIO YHEOHOU OUCYUNTIUHBL

B pesynbrate ycBoeHus: yueOHOM qucuUTUIMHBI «OCHOBBI KOMITBIOTEPHON TPAdHUKI» CTYICHT
JIOJKEH:

3HATB!

— MPUHIHUIIBI TOCTPOSHUS rpadUuecKuX Mojenen (M300paxeHnit) MpOCTPaHCTBEHHBIX (GOpM
METOIOM TPOECIHPOBAHUS; METOJbI PEIICHUS IO3UIIMOHHBIX W METPUYECKHX TE€OMETPUYECKUX
3aja4;

— KOMITBPIOTEPHOE T'EOMETPUYECKOe MOJCTHPOBAHNE U TIPUKJIAIHBIE TpaduuecKue
nporpaMMbl  (HampuMep, CHCTeMa aBTOMaTH3UMpoBaHHOro  mnpoektupoBanus  AutoCAD,
MHOTO(YHKIIMOHAIBHBIA rpaduueckuii pegakrop Adobe Photoshop, Bekrophbie rpaduueckue
penakropsl Microsoft Visio, Adobe Illustrator, CoreIDRAW);

— rocylapCcTBEHHBIE CTaHAAPTHI 110 BHITOTHEHUIO U O()OPMIICHHUIO YEPTEKEH U CXEM;

YMETB!

— CTPOWTH TPOEKIIMOHHbIE M300paKEHHsI MPOCTPAHCTBEHHBIX T'€OMETPHUYECKHX (OpM Ha
IUIOCKOCTH;

— BBINIOJHATh M YUTATh YEPTEKH M CXEMBI, B TOM YHCIIE C HCIIOJH30BAaHHEM CPEICTB
KOMITbIOTEPHOH IrpauKH, MOIH30BATHCS MPH 3TOM CTaHIAapTaMU U CIIPABOYHUKAMU;

— CO03/1aBaTh W PEAAKTHPOBATH M300paKeHUS] BEKTOPHOW KOMITBIOTEPHOW TpaduKu, B TOM
quciae TPEXMEPHOTO MOJEIUPOBAHMS, MCIONb3ys ©0a30Bble BO3MOXKHOCTH  HPUKIIAIHBIX
rpaduyecKux mporpamm.

— TpPUMEHATh NPOTrpaMMHBIE U TEXHMYECKHE CPEACTBA KOMIBIOTEPHON Tpaduku Ui
pemieHnsT HAYYHBIX H  TOPUKIAAHBIX  3a1ad, OQOPMIITE  MPOEKTHO-KOHCTPYKTOPCKYIO
JIOKYMEHTALHUIO;

BJIQ/IETh:

— METOJIaMH PeLleHHs 3a]a4 HauepTaTeIbHOU T€OMETPUH;

— HaBBIKAMH BBITIOJIHEHHSI YEPTEKEH W CXEM TEXHWYECKHX W3JeNUH, B TOM YHCIE C
UCTIOJIb30BAaHUEM KOMIIBIOTEPHON TEXHHUKH.

WUMETH MPEICTABIICHHE:

— 0 KOHCTPYKILIMU COBPEMEHHBIX U3ENUI 3JEKTPOHHOM MPOMBIIUIEHHOCTH U OCOOCHHOCTSIX
0hOpMIICHHUS UX YEPTEKEH;



— 00 0ocoOeHHOCTAX O(OPMIICHHUS MPOTPAMMHON JOKYMEHTAIMH U AJIEKTPUUYECKHX CXEeM
3JIEKTPOHHBIX YCTPOUCTB,

— 0 COBpPEMEHHBIX MPOTPAMMHBIX MPOIYKTAX, MO3BOJSIOMINX MPOU3BOAUTH (hOpMUpPOBAHHE
U peIaKTUPOBAaHUE U300pAKEHUH, a TAK)KE BU3YaTH3AIMIO TAHHBIX.

— 00 OCHOBaX KOMIIBIOTEPHOT'O In3aiiHa U TPEOOBAHUSAX TEXHUYECKON ICTETUKH.

B pesynbrare m3ydeHus ydeOHOH MUCHUILTHHBI «H)XXeHEpHAsh KOMITBIOTEpHAsT TpaduKay
(bopMHPYIOTCS CIIEAYIONINE KOMITETCHIHH:

CK-1 — TlonyuaTh, XpaHuTh U 00OpabaTbiBaTh Trpadudeckyro HHGOPMAIHMIO C TTOMOIIBIO
OPOTPAMMHBIX  CPEACTB KOMIBIOTEPHOH TpauKd, OpPUEHTHPOBAHHBIX HAa COBPEMEHHBIC
WH(POPMAIIMOHHBIC TEXHOJIOTHH.

Mecto y‘-IG6HOfI JUCHUIIIMHBI B CHUCTEMEC IIOATOTOBKHM CICHualuCcTa C BBICIIHM
06p330BaHI/IeM, CBA3b C IPYI'UMU y‘le6HBIMI/I JUCHUITIIMHAMM.

Juctumianaa «OCHOBBI KOMITBIOTEPHOW Tpadukuy BXOAUT B KOMIIOHEHT YUPEKICHHS
BbICIIEro 0Opa3oBaHusi y4yeOHOro IulaHa crenuaiabHoctu 6-05-0612-03 Cucremsl ynpaBieHUs
uHpopMarmeit (mpodunmsaius: ABTOMaTU3UPOBAHHBIE CUCTEMBI 00paOOTKH HHPOPMAIIHN).

JUis u3ydeHus JaHHOW y4eOHOM JUCLMIUIMHBI HEOOXOJMMO YCBOCHHME JUCLMILIMH
«I"eomerpus», «Uepuenue», «MHpopMaTuka» B 00beMe POrpaMmbl CPEIHEN ILIKOJIBL.

JucuumuinHa «MHXeHepHas KOMIbIOTepHAs rpadukay sBISETCS OCHOBOM JAJS yCHEIIHOro
OCBOCHMS TUCHMILIMHBI «I'paduueckue U MyabTUMEIUIHbIE CUCTEMBI» (7 CEMECTp), BBIIOIHEHUS
KYPCOBBIX U JUIJIOMHBIX [IPOEKTOB U MPOXO0XKIEHUS TOCYJapCTBEHHON UTOIOBOW aTTECTALIUU.

O6beM yueOHON AUCIUILITNHBI

OOmast  TpyZOEMKOCTh  JUCHUIUTMHBI ~ «OCHOBBI ~ KOMIBIOTEPHOM  rpagukm»  uis
cnenuanbHocT  6-05-0612-03  Cucremsl  ympaBienuss — uHpopMmanuein  (mpoduinszanus:
ABTOMaTH3HMPOBAHHBIE CHCTEMBI 00pabOTKM MH(OpMAIMK) COCTaBIseT 3 3aueTHble equHunbl, 108
4acoB, B TOM uuciie 48 yaca ayJJUTOPHBIX 3aHATUHN AJs [THEBHOM (hOPMBI MOJIydyeHUs] 00pa30BaHus,
12 gacoB ayAMTOPHBIX 3aHATUH IS 3a09HOH (HOPMBI TTOTTydeHHsT 00pa30BaHUsI.

Pacnpenenenue ayIuTOPHOrO BPEMEHHM IO CHELMAIbHOCTSM, BHJAM 3aHATHH, KypcaM U
cemMecTpaM JUIsl JHEBHOM, 3a04YHON M 3a0YHOM COKpalleHHONW (opM MoJydeHUs 0O0pa30BaHUA
IPUBE/ICHbI B TAOIHUIIAX.

@®opMoii UTOrOBOTrO KOHTPOJIS 3HAHWW SABISETCS: M cnenuanbHocTH 6-05-0612-03
Cucrembl ynpasieHus: uHpopmanuen (npopuimzanys: ABTOMaTU3UPOBAHHBIE CUCTEMbI 00paOOTKH
nHpopMaluK) THEBHOHN U 3a04HON (hopM 00ydeHus — nudpepeHIupoBaHHbIN 3a4eT;

K 3auery u auddepeHIMpPOBAHHOMY 3auyeTy JOMYCKAIOTCS CTYAEHTHI, BBIIOJIHMBIIUE U
3alllMTUBLINE BCE pacueTHo-rpaduueckue padoThl, MNPEAYCMOTPEHHBbIE HacCTOALIEH Yy4eOHOMI
IIpOrpaMMoi.
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2.1. COIEPXAHUE YYEBHOI'O MATEPUAIJIA

Hucuumuimaa «OCHOBBI KOMIBIOTEPHOW TpauKu» COACPKUT CIEAYIOIIUE
TE€MBI:

Tema 1. Meroas! npoennpoBanus. [Ipoekunn TOYKH, MPAMOM, ITTOCKOCTH.

MeTonpl IpoeMpPOBaHUS TEOMETPUIECKUX 00pa30B. Ammapar MpoeIupOBaHMUS.
CBoiicTBa OpPTOTOHAJIBHOTO TMpoenupoBaHus. CBA3b MPOEKIUU TOYKH C €€
koopauHatamu. llpsmas. Knaccudukanus mnpsameix. [lo3unimoHHO-MeTpHUUecKue
CBOMCTBA MpsAMOM. B3ammHoe pacnosiokeHue npsMbIX. MeTon KOHKYpUPYIOIIUX
TOYEK. 3aJaHue TIUIOCKOCTH Ha uepTexke. Kiaccudukamus  TMIOCKOCTEH.
[IprHAAIEHKHOCTh TOUKH U MPSIMOM IUIOCKOCTHU. [ JTaBHBIE JTMHUM TUIOCKOCTHU. JIMHUM
HanOOJIBINIETO CKaTa INIOCKOCTH. B3aWMHOE IOJIOKEHHE INIOCKOCTEH, NPSMON H
IIJIOCKOCTH.



Tewma 2. Kpussie nunuu. [loepxHocTh. [103MLIMOHHBIE 1 METPUYECKHE 3a1AUN.

[Inockue W MpOCTPaHCTBEHHbIE KpUBbIE JMHUU. KpuBbIE BTOPOro mnopsjka.
Knaccudukanus nosepxnocteir. CriocoObl 00pa3oBaHus U 3aJaHus TOBEPXHOCTEH Ha
yeprexke. Onpeaenurens MOBEPXHOCTU. [IpuHAMIEKHOCTP TOYKM U JIMHHUH
MOBEPXHOCTU. ['paHHbie moBepxHOCTU. I[loBepxHOCTM BpamieHus. BuHTOBBIE
noBepxHocTU. OOIMUN MOAXOA K PEIICHUIO 3a7ad Ha MepecedyeHrne reOMETPUIECKHIX
o0bekToB. IlepecedueHne mnpsiMoil ¢ MOBEPXHOCTHIO (IUIOCKOCTHIO). Ilepeceuenue
MOBEPXHOCTH TUIOCKOCTHIO. [lepeceuenue nmoBepxHocrei (rockocreit). OnpeneneHue
PACCTOSIHUM, YTJIOB, IEMCTBUTEIBHON BEIMUMHBI INIOCKOU (PUTYPHI.

Tema 3. EnuHas cucremMa KOHCTPYKTOPCKOW JOKyMeHTauuu. (OCHOBBI
opopmiuenus yeprexeit. Odopmiienue yeprexxeid B CAITP AutoCAD.

0630p crannaproB ECK/I: popmaThl, OCHOBHBIE HAANMMCH, MACIITAOBI, JTUHUH,
mpu(pTHl  YEPTEKHBIE, HAHECEHUE pPa3MEPOB U  MPEIEIbHBIX  OTKIOHEHHUH,
0o003HaueHus rpauyeckrue MaTepHalioB M NpaBWIA MX HAHECEHUS Ha 4YepTexax.
Cucremsr aBTomMatu3upoBaHHoro mpoektupoBanus. CAIIP AutoCAD. Hactpoiika
pabouero mpoctpanctBa B AUIOCAD. Komanapl pucoBaHHs, peIaKTHPOBAHHUS,
HAaHECEHUS Pa3MEPOB.

Tema 4. CoBpeMeHHbIE TEXHOJIOTUU UH()OPMAITMOHHOTO MOJEIUPOBAHUS.

PLM-texHosorust ymnpaBieHHs] KU3HEHHbIM LMKIOM wu3fenus. [loHstue
mudpoBoro makera uzaenus. BIM-texHonoruss nHQOPMALIMOHHOTO MOJEIUPOBAHUS
31aHuil U coopykeHud. CraHgaptuzauus B 00jJacTH  MH(GOPMALMOHHOTO
MoxenupoBanus. Ilapamerprueckoe MoxaenupoBaHuE. ABTOMATHYECKOE ITOIYYEHUE
YepTeKel U MPOCKTHOW JOKYMEHTAMU U3 TPEXMEPHON MOJIEIIN.

Tema 5. CTpykTypa T€OMETPUUYECKOIO0 MOJEIUpOoBaHuA. MoaeaupoBaHue
reoMeTpudeckux Ten u nosepxuocteit B AUtOCAD.

CTpykTypa I€OMETPUYECKOrO0 MOJEIUPOBaHMs. Ammnapar MOJEIUPOBAHMUS.
Buasl mogneneil. MojgenupoBaHue TpexMepHbIXx Ten W mnoBepxHocteil B CAIIP
AutoCAD. PemaktupoBaHWe Tel W TOBEPXHOCTEH; aBTOMAaTHYECKOE ITOCTPOCHHUE
IJIOCKUX CHHMKOB OpPTOTOHAJIBHBIX M aKCOHOMETPUYECKHX MNPOEKIMI TpexXMepHOU
mozenu B CAITP AutoCAD. Busyanuzanus 3D-moneneii B CAIIP AutoCAD.

Tema 6. Bunsl, pa3pessl, ceuyeHnss. AKCOHOMETPUYECKUE TTPOCKIINH.

PacnosioxkxeHrne 0OCHOBHBIX BUJIOB. [{ONOJIHUTENBHBIE BUIBI, HX PACITONIOKEHUE U
o0o3HaueHnue. MecTHblil Bu. OCHOBHBIE MTpaBUjia HaHECEHUs pa3MepoB. KoMImoHOBKa
yeprexka. [Ipocteie paspe3sl. MecTHblid pazpe3. ClokHblE pa3pes3bl, MNpaBUiIa HX
BBINIOJIHEHUA U 0003HaueHHs. AMNmaparT  aKCOHOMETPUYECKUX  MPOEKIHUH.
KocoyrompHble ¥ mpsMOyroipHble  akcoHomeTpuu. IlpaBmiia  mocTpoeHus
CTaHAAPTHBIX AKCOHOMETPUUECKUX MPOEKIIHM.

Tema 7. Co3nanue yepTexeil BU0B, pa3pe30B, CEYEHUI U aKCOHOMETPUUYECKUX
npoekumii u3 3D-moxenu B AUtoCAD.

ABTOMAaTHYECKOE TMOJYyYEHHE YEpTEekKEdl BHIOB, pa3pe3oB, CEUYECHHH U
AKCOHOMETPHUYECKUX MPOEKIHI U3 TPEXMEPHOW MOJENN C UCHOJIb30BAaHUEM KOMAaH]
BUJBA3, T-BUJ, T-PUCOBAHUE u T-ITPOOUJIb B AutoCAD. Muposas u
M0JIb30BaTEIbCKUE CUCTEMBI KoopauHaT. PaboTa co crosimu.

Tewma 8. Buapl coenrHenust 1eraneil 1 mpaBuia uX H300paXeHUs: Ha YepTexKaxX.

[TonsiTue o pazbeMHbIX coelMHEHUsIX. Pe3p0oBbie coenuHeHus. M3o0paxenue



pe3bObl. CTaHmapTHBIC KpPETNEeKHbIE JeTanu C pe3bboil. bonroBoe coennHeHwme.
[muneynoe coenmuHenne. BuHTOBOEe coemuHenue. TpyOHOe  coenuHEHHE.
KoHCTpyKTHBHOE, yNPOIIEHHOE U YCIOBHOE M300pa)keHUsI pe3bOOBBIX COCIMHEHMI.
[TonsiTue 0 HEpa3bEMHBIX coeAuHEHUsAX. CBapHbIE, NasHbIE, KIECHbIE COEAUHEHUS, UX
M300pakeHHe U 0003HAUYEHHE HA YEPTEkKaX.

Tema 9. OOue TpeOGOBaHUS K YePTEKAM.

[TonsiTue 00 3cKkH3€, KaK O KOHCTPYKTUBHOM JOKyMeHTe. [[paBuiia BBIITOIHEHHS
3ckHn30B. Ha3zHaueHne cOOpOYHOro yepTeka M €ro Mecto B mpousBoiacTse. [IpaBuia
BBITIOJTHEHHSI COOPOYHOTO 4YepTeka. YCIOBHOCTM M YIPOUICHHS MPHU BBITOJIHEHUU
coopounbix ueprexkedt. Cnenudukanus cOOpoyHOro ueprexa. Ueprex neranu, Kak
pabounii JOKYMEHT, TMpEIHA3HAYEHHBIA [ W3roToBJIeHUS Jetanu. llpaBuna
BBIITOJIHEHHSI padoyYero yepTexa JeTau.

Tema 10. Yeprexu anektpuueckux cxeM. O6mue ceaeHus o cxemax. [Ipasuna
BBIIIOJTHEHUSL ~ DJIGKTPUYECKHX  CTPYKTYpHbIX cxeM. [IpaBuia  BBINOJHEHUS
AJIEKTPUYECKUX MPUHIMUNUAIBHBIX cXeM. COBpEMEHHOE MPOrpaMMHOE OOecIeueHue
IUIS1 BBITIOJTHEHUS DJIEKTPUUECKUX CXEM.

Tema 11. UepTexku cXxeM U aarOPUTMOB IPOTPAMM.

Enunasa cucrema nporpammuoi gokyMentranuu (ECII). OcHoBHBIE mpaBuia
BBIIIOJIHEHHS CXEM M aJIroputMoB ImporpamMm. CoOBpEMEHHOE NPOrPaMMHOE
obecrieucHue u ONline-cepBHUCHI J1J1s BHITIOJIHEHUS CXEM M aJITOPUTMOB TIPOTPAMM.

Tema 12. OcHOBBI U3aiiHa B CUCTEMaX BEKTOPHOM U pacTpOBOM rpaduku.

OO1ue NOoHATHS O BEKTOPHOU U pacTpoBoil rpaduke. BekTopHbIe U pacTpoBbIe
rpadguueckue penakTopbl. [IpuHIMOBI W TMpaBUiia CO3JAHHS JIOTOTHMA. Tarbl
pa3pabotku jorotumna. [Togdop KoMIo3uIuu, IIBETOBOrO pemieHus, mpudra. Juzaia
BU3UTHBIX KapTodek. Online-koHCTPYKTOPHI JIOTOTHITOB ¥ BUSUTHBIX KapTOYCK.

2.2. VYEBHO-METOJIMYECKASI KAPTA YUYEBHOM JUCHUIIJIMHBI s
JTHEBHOM (hOPMBI TTOJTYIESHHS BBICIIIETO 00pa30BaHuUs
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MoJIenupoBaHus. MojenupoBaHue
TeOMETPHUECKUX TEJ U IIOBEPXHOCTEH B
AutoCAD
6 Bunei, pa3pessl, ceueHusl. 9 4 i 6 WP
AKCOHOMETpPUYECKHE MPOCKINU
Co3nanue yepTexend BUI0B, pa3pe3oB,
7 |ceueHull 1 aKCOHOMETPUUECKUX IIPOEKLNI 2 - 5 UIrpe
n3 3D-monenu 8 AutoCAD
8 Bunel coenuHenus aetanei u npaBuia ux 9 9 i 5 UTP
n300pakeHNs Ha YepTexax
9 |O6mume TpeboBaHUS K UepTEKAM 2 2 - 6 urp
10 |YepTexu dIEKTPUUECKHUX CXEM 2 4 - 6 Urp
11 |[Yeptexu cxem U alropuTMOB IPOTrpamMm 1 2 - 6 UIrpe
12 OcHoBBI zlvnsaﬁHa B CUCTEMaxX BEKTOPHOH U 1 6 i 5 VTP
pacTpoBoii rpaduku
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3. NHOOPMAILIMOHHO-METOJUYECKASA YACTD
3.1. [Ilepeuens autepaTypsl

OcHoBHas TuTEpaTypa

1. YnaceBuu, 3.H. Hauepratenbnas reomerpusi: yue6. mocooue / 3.H. YnaceBuy,
B.I1. YnaceBuu, O.A. fIky6oBckas. — Munck: M3-Bo «benopycckas 3HIMKIONEANS
uM. 1. bpoBkm», 2009. — 200 c.

2.Topnon, B.O. Kypc HnauepratenbHoii reomerpuun / B.O.T'opmon,
M.A. CemennoB-OrueBckuii. — M.: Beic. mik., 2009. — 272 c.

3. UekmapeB, A.A. HmxenepHas rpaduka. MalIMHOCTPOUTEILHOE YEpUYCHHE:
VYyeonuk / A.A. Yekmapes. —M: Boicu. mik., 2014. — 396 c.

4. Xenden, A.JI. Unmxenepnas 3D-komnblorepHas rpaduka: yued. nmocodbue ass
6akamaBpoB / A.JI. Xenden, A.H. Jlorunosckuii, 11.B. byropuna, B.H. Bacunbena ;
mox pen. AJL Xeddena. — 2-e uzn., nepepad. u gom. — M. : U3garensctBo FOpaiit,
2017. - 464 c.

5. bonbmakos, B.I1. MuxenepHas u kommbioTepHass rpaduka. Teopermueckuit
Kypc U TecToBble 3a1aHus: yue0. nocodue / B.I1. bonpmakos, A.B. Yaruna. — CII6.:
BXB-Ilerepoypr, 2016. — 384 c.

6. [ocynapcTBeHHsle  cTaHmapTsl  EaMHON  cHCTEMBI  KOHCTPYKTOPCKOM
nokymenrtamuu (ECKJI).

7. Tocynapctennbie ctaHaapThl EnuHO#N cucTeMbl MpOrpaMMHON JOKYMEHTAIUU
(ECILH).

8. DAEKTPOHHBIA Y4EOHO-METOAMYECKUN KOMIUIEKC M0 Y4eOHOW TUCIUTIIINHE
«OCHOBBI ~ KOMIIbIOTEpHOW  Tpadukum»  mus  coenuanbHoctn  1-53 01 02
«ABTOMATU3UPOBAHHBIE CHCTEMBI O0paOOTKH WH(POPMAIUW», PETUCTPAITMOHHBIN
Ne 22/23-123 (yrBepxkaen 29.12.2022).

9. Vnacesuu, 3.H. Umxkenepnas rpaduka : mpakTukyMm : yuedHoe mocobdue / 3.H.
VYnacesuu, B.II. YmaceBuu, /[.B. Omech. — 2-¢ uza., nepepad. — MuHck : Briitmas
mkona, 2020. — 206 c.

JlononHuTeNnbHAsA IUTEPATypa

10. Koxomiko, A.®. HaueprarenbHas reoMmeTpusi: ydeOHoe mocobue /
A.®. Kokomiko, C.A. Martox.. — Musnck : UBI] Munduna, 2013. — 392 c.

11. [Monemyx, H.H. AutoCAD B unxenepnoit rpaduxe / H.H. [Tonemnyx,
H.I'. Kapnymkuna. — CII6.: ITutep, 2005. — 493 c.

12. VYcarenko, C.T. Beinmonnenue snektpuueckux cxem mno ECK:
cupaBounuk / C.T. Ycarenko, T.K. Kauenrok, M.B. TepexoBa. — 2-¢ uza., nepepad. u
nomn.— M.: M3n-Bo ctangaptos, 1992. — 316 c.

13. AnexkcannmpoB, K.K. Dnekrpuueckue yepTexxku U CXeMbl  /
K.K. AnekcanapoB. — M.: Dueproaromuszaat, 1990. — 288 c.
14, Hecrepos, [.W. I'padmueckuii qu3aiiH 371€MEHTOB (PUPMEHHOTO CTHUJIS:

yuebHoe mocobue / J[.M. HectepoB, M.A. Jlebenea. — Yenssounck: M3naTenbckuit
ueHtp IOYpl'Y, 2014. — 46 c.



3.2. [lepedeHb KOMIBIOTEPHBIX IPOTPAMM, HATJISAHBIX U JPYTUX TOCOOUH,
METOJIMYECKUX YKA3aHUN U MaTepUAIOB, TEXHUYECKUX CPEJICTB O0yUeHUS,
00OpyIOBaHUs AJIs1 BBITIOJHEHHS] MHIUBU Y IbHBIX TpadUIecKuX padoT.

Jis BhIMoNHEHUs rpaduueckux paboT MO HMHXKEHEPHOH KOMIBIOTEPHOMH
rpaduke HMCHOJB3YIOTCS CHUCTEMa AaBTOMATHU3MPOBAHHOTO MPOCKTHUPOBAHUS
AutoCAD, mHOrodgyHKIHMOHaIBHBIN Trpaduueckuil penakrop Adobe Photoshop,
BEeKTOpHbIe Tpaduueckue penaktopsl Microsoft Visio, Adobe Illustrator u
CorelDRAW.

Metonuueckue ykazaHus, pa3paboTaHHbIE COTPYIHUKAMU Kadeapsr:

1. Meroauueckue yKa3zaHHUs K BBINOJHEHUIO WHIMBUAYAIbHBIX TpaduuecKux
3aJlaHUi 110 WHKEHEPHOU KOMITBIOTEPHOU I'paduKe JUIsl CTYJEHTOB CHEIUATbHOCTEH:
1-40 01 01 — [Iporpammuoe obecniedeHre HHGOPMAIIMOHHBIX TexHoyorui, 1 - 53 01
02 — ABrtomartu3upoBaHHbIE cHCTeMbl 00paboTku uHbopmammu, 1 - 39 03 02
[Iporpammupyembie moOunbHble cuctembl, 1 - 40 03 01 — WckyccTBeHHBII
uHTemekT. ABtopbl: Mattox C.A., [lleBuyk T.B. bpI'TY, 2018.

2. Meroauueckue YyKa3zaHUS K BBIIOJHEHHIO JIaOOpaTOpHOW pabOThl IO
Ha4YepTaTeIbHON TeOMEeTpuru Ha Temy: «MojenupoBaHue 3aJadyd Ha TIEPECEUCHUE
MOBEpPXHOCTEH»: «l'eoMeTprUecKrue TIOCTPOSHUS, BHIBI, pa3pe3bl, CCUYCHMUS,
AKCOHOMETPHS» JUISl CTYJICHTOB TEXHUYECKUX CTCIIHATbHOCTEH. ABTOPHI: SIKyOOBCKas
O.A., Ynacesuu 3.H., Ynacesuu B.I1., Ilano6sita H.H. BpI'TVY, 2013.

3. Meronuyeckue ykasaHHs MO MHXEHEPHOW TpaduKe K BBIMOJHEHUIO 3aTaHU
mo TeMam: «I'eoMeTprIecKue MOCTPOCHUS, BUbI, Pa3pe3bl, CEUCHUS, aKCOHOMETPHS)
JUIS CTYJICHTOB TEXHUYECKHUX CICIUATbHOCTEH JHEBHOM M 3a0YHON (opM 0OydeHUS
Yacts 1. ABTopsl: Mattox C.A., Mopo3zosa B.A. bpI'TY, 2019.

4. Metoauyeckue yKa3zaHUsS K PEIICHHIO 33/1ad [0 HAa4YepTaTelbHON Te€OMETpUu
JUISL CTYICHTOB TEXHUYECKHUX CICIUAIbHOCTEH JTHEBHON M 3a04HON (hopM 0O0ydeHHS.
Astopsl: Bunnuk H.C., Mopo3osa B.A. bpI'TVY, 2017.

3.3. IlepeueHb cpeACTB IMATHOCTUKU PE3YIIHTATOB YUEOHOU JAESTEIHHOCTU

®opmMoil UTOTOBOrO KOHTPOJIS 3HAHUH sABIseTCS TU(HEpEeHIIMPOBAHHBIN 3a4eT s THEBHOU
Y 3a049HON (popM mosryueHus: 00pa3oBaHus U 3a4eT JUIsl 3a04HOM COKPALIEHHOW (OPMBI MOTYUEHHUS
oOpasoBanus. K 3auery u quddepeHrpoBaHHOMY 3aueTy AOMYCKAIOTCS CTYACHTHI, BBIMOJIHUBIINE
U 3allMTHUBIIKE BCE pacueTHO-rpaduueckue pabOThl, MPEAYCMOTPEHHBbIE HACTOALIEH yueOHOM
IIPOrpaMMoi.

Pe3ynbrarel Tekymieil arrectaiui B opMe 3adeTa OLIEHHBAIOTCS OTMETKAMHU «3auyTEHOY,
«HE 3aUTEHOY.

[TonoxxutenbHOW SIBISIETCS OTMETKA «3a4TE€HO», OTMETKa «HE 3auTEHO» SBISETCS
HEYJIOBJIETBOPUTEIBHOM.

OneHka ypoBHSI 3HaHUM CTyAeHTa Ha UG GepeHIHPOBAHHOM 3ayeTe MPOU3BOJUTCS I10
NecATUOAJUIbHOM IIKajle B COOTBETCTBUM C KPUTEPUSMH, YTBEPKAECHHBIMH MUHHUCTEPCTBOM
obpazoBanus Pecriyonuku benapyce (mucemo MO Pb ot 28.05.2013 1. Ne 09-10/53 TIO).

OrneHka MPOMEKYTOUHBIX YYEOHBIX JOCTIDKEHHHM CTy[eHTa (MPOMEXYTOUHBIH KOHTPOIb
3HAHUH) TaKKe OCYIIECTBIIETCS MO JECATUOATUILHON IIKaJIE.

JUist AMarHOCTUKY KOMIIETEHIIMI UCTIONb3YIOTCS CIEYIOINE HHCTPYMEHTBL:

— colecel0OBaHME M 3alllUTa BBINOJIHEHHBIX HHIUBUAYAIBHBIX PACYETHO-TPahUUECKUX
pabor;



— TPOBEJCHHE TEKYIIMX KOHTPOJBHBIX OIMPOCOB U TEKYIIUX KOHTPOJBHBIX pPadoT IO
OTIEIEHBIM TEMaM;

— BBICTYIUICHUE CTYACHTa C JOKJIAJOM Ha KOH(PEPEHIHUU MO TMOATOTOBICHHON HAy4IHOU
TeME;

— OTYETHI O HAYYHO-HMCCIIEI0BATENbCKON padboTe;

— MyOJIMKAIMK CTaTeH, TOKIIA/I0B;

— BHEJIPEHHE DPE3Yy/IbTaTOB HAYYHO-HCCIIEAOBATENLCKOM paboThl B y4eOHBIM mpolecc H
MIPOM3BOJICTBO;

— 3JIEKTPOHHBIC TECTHI,

— MPOMEKYTOYHBIH KOHTPOJIb 3HAHHIA;

— 3auer;

— nuddepeHIMPOBaHHBIN 3a4eT.

3.4. IlpumepHBIil IepeueHb TpaPuIecKuX padoT U UX COJAEPIKAHHE

Ha npakTuueckux 3aHATHSAX CTYAEHTHI IPUOOPETAIOT NPAKTUUYECKHUE HABBIKU IO PELICHUIO
TUIIOBBIX 33Ja4 HaUepPTaTEeIbHON r€OMETPUH, a TAKKE HABBIKH IIPOCTPAHCTBEHHOI'O BOOOPaKEHUsS U
IOCTPOCHUS U300pKEHUH TEXHMYECKMX M3enuid Ha ueprexe. Ilpaktuueckue 3aHATHA
IPOBOJSTCS KaK B CHELMAIU3UPOBAHHBIX YEPTEXKHBIX KJlaccaX, TaK U B KOMIIBIOTEPHBIX KJlaccax.
I'papuueckue paOOTHl BBINOJHSAKOTCS HA KOMIIBIOTEPE C MCIOJIB30BAaHMEM IPUKIIAJHBIX
rpad)M4ecKuX MaKkeToB.

Hwxe npuBesieH NpUMEpHBI IepedeHb TeM MPAKTUYECKUX 3aHATHH.

1. Enunas cucrtemMa KOHCTPYKTOPCKOM JokyMeHTanuu. OCHOBBI 0(OPMIICHHS YepTexeid — 2
qaca.

2. 'eomeTrpuueckre nNocTpoeHUs (CONPSKEHUSI, YKIOH U KOHYCHOCTb, JIEKaJIbHbIE KPUBBIC)
(I'P Ne 1) — 2 4aca.

3. Ocuossl opopmirenus ueprexeit B AUtOCAD (I'P Ne 2) — 1 gac.

4. CTpyKTypa reoOMeTpu4ecKoro MojeIpoBaHus. MoieIMpoBaHue reOMETPUYECKUX Tel U
nosepxHoctedl B AutoCAD — 2 yaca.

5. PenaktupoBanue Tesn U MOBEPXHOCTEH; aBTOMaTUYECKOe MOCTPOCHUE TIOCKMX CHHUMKOB
OpPTOTOHAJIbHBIX U aKCOHOMETpHUecKUX mpoekuuil TpexmepHoi Moaenu B CAIIP AutoCAD (I'P Ne
3 - 3amanme 1) — 2 gaca.

6. Buzyanu3anus tpexmepHoit monenu B CAITP AutoCAD (I'P Ne 3 -(3amanue 2) — 2 yaca.

7. Bunpl, pa3pessbl, cedenus (I'P Ne 4) — 2 yaca.

8. Axconomerpuueckue npoexuuu (I'P Ne 4) — 2 yaca.

9. Co3pnanue yepTexeil BUJIOB, pa3pe30B, CEUCHUI U aKCOHOMETPUUECKUX Mpoekuuit u3 3D-
mozenu B AutoCAD (I'P Ne 5) — 2 gaca.

10. Pa3beMHbIe M Hepa3beMHBbIE COEAMHEHUs JeTajel M NpaBWiIa UX H300pakeHUs Ha
yepTekax — 2 gaca.

11. Coopounsrii yeprex. Cnenudukarus (I'P Ne 6) — 1 gac.

12. Yeprexu cxeM aeKTpuueckux cTpyKTypHbIX (I'P Ne 7) — 2 gaca.

13. Yeprexu cxeM dnekTpudeckux npuHuunuanbHex (I'P Ne 8) — 2 gaca.

14. Yeptexu cxem u anroputmos rporpamm (I'P Ne 9) — 2 gaca.

15. I'padmueckue peaakTopbl BEKTOPHOM U pacTpoBoi rpaduku — 2 yaca.

16. IpuanMTE ¥ paBmia co3aanus gorotumna (I'P Ne 10) — 2 gaca.

17. Iuzaita BusutHOM KapTouku (I'P Ne 10) — 2 gaca.



['padpraeckue paboThl U UX COACpIKAHUE

Coneprkanne rpaduuecKkor paboThI

2

I'padmueckas pabota Ne 1 «['eoMeTprudecKUe TOCTPOCHUS

B cooTBeTcTBUU C 3aJaHHBIM BApUAHTOM:

1. BpIMOAHUTD dYepTeXXKW HAeTaneld, KOHTYp KOTOPBIX BKIFOYACT PA3IAYHBIE BHIBI
COIPSKEHUI;

2. [IpocTaBUTh HEOOXOIUMBIC Pa3MEPHI.

Ogopmume uepmedic na popmame A3 6 coomeemcmeuu ¢ mpebOBAHUAMU CIAHOAPINOS

ECKJ]

I'padmueckas padbota Ne 2 «I['eomerpuueckue nmocrpoenus: B AUtOCAD»

B coorBeTcTBHU C 3aJaHHbIM BapHUaHTOM:

1. BBHIIOTHHUTH dYEpTEXKHM JeTaled, KOHTYp KOTOPBIX BKIJIIOYACT pAa3JIMYHBIC BHIBI
conpsoxernit, B CAIIP AutoCAD.

2. [IpocTtaBUTh HEOOXOJUMBIEC Pa3MEpHI.

Ogopmums yepmedsic na gopmame A3 6 coomsememauu ¢ mpebOSAnUAMU CMAHOAPMO8

ECKJ

I'paduueckas padota Ne 3 «MonenupoBaHue 3a1a4u Ha IepeceueHre TOBEPXHOCTEH

3aganue 1. B cooTBeTCTBHU € 33JaHHBIM BapUAHTOM:

1. B CAIIP AutoCAD co31aTh TPEXMEPHYIO MOJEINb JBYX MEPECEKAOIINXCS TOBEPXHOCTEM.

2. N3 TtpexMepHON MOJeNM aBTOMAaTHYECKH IIOJYYUTh OPTOTOHAIbHBIE IPOEKIHU U
CTaHJIapPTHYIO0 aKCOHOMETPHUECKYIO IPOEKIIHIO.

Ogopmums yepmedic na gopmame A3 6 coomeemcmeuu ¢ mpebOSAHUAMU CMAHOAPMO8
ECK/.

3ananue 2. Bemonauuts B CAIIP AutoCAD Bu3yanu3anmio TpEeXMEpPHOW MOJIENH JBYX
NePECEeKAIOLINXCS IOBEPXHOCTEH ¢ HAJI0KEHHUEM MaTepPHAIOB, TEKCTYP, IOCTPOCHHEM TEHEH.

Odpopmums 3adauy na popmame A4

I'paduueckas padora Ne 4 «Bunsbl. [IpocTsie pazpe3bl. AKCOHOMETPHSD)

B cOOTBETCTBHU C 3a/JaHHBIM BapUAHTOM:

1. TlocTpouTh TpeTHil BUJ ASTANH 10 ABYM 3aaHHBIM. BBIOIHUTH HEOOXOJMMBIC Pa3pe3bl.
[IpocTaBUTh pa3MepBl.

2. BBINOJIHUTB CTaHIAPTHOE AKCOHOMETPUYECKOE H300payKeHHE JICTalIH.

Oghopmume uepmeosic na gpopmame A3 6 coomeemcmeuu ¢ mpedOOSAHUAMU CIMAHOAPINOS

ECKJ

I'paduueckas pabora Ne 5 «Buapbl, pa3pessl, akcoHomerpust B AUtOCAD»

B cootBercTBuu ¢ 3amanabiM BapuanToM B CAITP AutoCAD:

1. IlocTpouTh TpEXMEPHYIO MOJENb 3aJaHHBIX JeTaleH.

2. ABTOMaTHYECKH MOJIyYUTh HEOOXOIUMBIE BUJIBL, Pa3pe3bl JETAJH, & TAKKE CTAHAAPTHYIO
AKCOHOMETPUYECKYIO MPOESKIUIO 33/JAHHOM JICTANIH.

Ogopmums uepmednc na gopmame A3 6 coomeemcmeuu ¢ mpebOSAHUAMU CMAHOAPINOE

ECKJ

I'pacduueckas paborta Ne 6 «Pa3beMHbIE U HEpa3beMHBIC COSIMHEHUSD)
B cooTBeTCTBUM ¢ 3aJaHHBIM BapUAHTOM:
1. BemoaHuTh cOOpPOYHBIH YyepTex 00NITOBOTO (BUHTOBOTO MJIM TPYOHOTO) COSTMHEHUS.
2. BeImosmHUTE COOPOYHBIN YEePTEkK MAsTHOTO HII KIEEHOTO COSTMHEHUS.
3. CocTaBUTH CIICTH(PHUKAITHIO.
Opopmums uepmednrc na gopmame A3 6 coomeemcmeuu ¢ mpebOSAHUIMU CMAHOAPTOE

ECK]




I'paduyeckas padota Ne 7 «UepTexu cXeM DJIEKTPHUUECKUX CTPYKTYPHBIX)

B cooTBercTBMU C 3aJlaHHBIM BAPUAHTOM BBIIIOJIHUTH YEPTEK CXEMBI SICKTPUUYCCKON
CTPYKTYpPHOU yCTPOHCTBA.

Ogopmume uepmedic na popmame A3 6 coomeemcmeuu ¢ mpedbOSAHUAMU CIAHOAPINOS

ECKIL.

I'padmueckas pabota Ne 8 «HepTeku cxeM MEKTPHUSCKUX MTPUHIIATHATBHBIX)

B cooTBeTCTBHHM C 3aJlaHHBIM BapHAHTOM BBIMOJHUTH YEPTEXK CXEMBI SICKTPUUECKOU
NpUHIHITHATEHONH. COCTaBUTh MEPEUYCHb JICMEHTOB.
Ogpopmums uepmedic va hopmame A3 6 coomeememauu ¢ mpebosanusimu cmanoapmos ECKJ].

I'paduueckas padora Ne 9 «CxeMbl aITOPUTMOB U IPOTPAMM)»

B cooTBeTcTBHM € 3alaHHBIM BapUaHTOM BBINOJHHUTH CXEMY AITOPHTMa WM MPOrPaMMbl B
BEKTOpPHOM rpaduueckoM pemakrope Microsoft Visio.

Ogopmume yepmedsic na ¢opmame A4 umu A3 6 coomseemcmsuu ¢ mpedOSAHUAMU
cmandapmos ECIIJ].
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I'paduueckas padota Ne 10 «JIu3aiiH BUSUTHON KAQPTOYKU C JIOTOTHUTIOM))

B rpaduueckux pemaktopax pactpoBoil u BekTopHoi rpaduku (Adobe Photoshop, Adobe
Ilustrator, CorelIDRAW) BBIMOMHUTE AW3aiH JOTOTHIIA W BHU3MTHONW KApTOYKH COTJIIACHO
TpeOOBAHUSIM CTETUKH U KOMITO3HIIIH.

Ogopmums pabomy na popmame A4

3.5. Bompocks! 11t MOATOTOBKHU K 3a4eTy U T (HepeHINPOBAHHOMY 3a4eTy

. CriocoOsbI mpoenrpoBaHus.

. OproronaieHoe npoenupoBanue. CBOKWCTBAa OPTOrOHAIBHOTO MPOECLIUPOBAHNS.

. IIpoexnust TOUKH.

. IIpsimas. [lonokeHne npsiMoil OTHOCHUTEIIBHO IIIIOCKOCTEN POEKIU.

. Ilnockocth. Crioco6s! 3aaanus. [lonoxkeHre OTHOCUTEIBHO INIOCKOCTEH MPOEKLUH.
. I'1aBHBIE JIMHUHU INTIOCKOCTH.

. Ciietbl IpsIMOi M TUIOCKOCTH.

. [To3unimoHHbIE U METPUYECKUE 3aJaUH.

. Kpusble nunuu. IloBepxHoctu.

10. IIpuHaasIexKHOCTh TOUKHU U JIMHUU TOBEPXHOCTH.

11. Ilepeceuenue nmoBepxHocTeil. MeTo BCHOMOTaTeNbHBIX CEKYILHUX IJIOCKOCTEH.

12. Ilepeceuenne moBepxHocTeld. MeToa BCIIOMOTATEIIbHBIX CEKYIITUX cdep.

13. CtpyKTypa reoMeTpu4ecKoro MOJeIUPOBAHUSI.

14. MonenupoBaHue TEOMETPUUECKUX TeIl U MoBepxHocTeil B AutoCAD.

15. Enunas cucteMa KOHCTPYKTOPCKOM JoKyMeHTauuu. OcCHOBBI 0GOpMIIECHUS

OO NOUIPDWDNPE

YEPTEKEH.

16. ®opmartel yepTeka. PaMKu 1 OCHOBHBIC HAJIITUCH.

3. Ilonatue macmTaba ¥ CIOCOOBI €70 YKa3aHUS Ha YEPTEKe.

17. Jluaum ueptexa. Ux cTpykTypa u 001acTi MpUMEHEHUSI.

18. llIpudter. Tumsr 1 pazmMeps TIPUPTOB.

19. PacnonioyxeHre OCHOBHBIX BUJIOB Ha uepTeke. O003HaUCHUE OCHOBHBIX BUJIOB.
20. JlonomauTeNbHBIC BUBL. [IpaBuiia X BHIMOTHEHHS B 0003HAUCHUSI.

21. MectHubie Buabl. [IpaBuiia ux BBITIOJIHEHUS U 0003HAYEHUSI.

22. Knaccudukanus pa3zpe3oB. O003HauEHHUE pa3pe30B Ha YEPTEKE.

23. BheInoIHeHNE MPOCTHIX pa3pe30B CUMMETPUYHBIX U3/ICTUH.

24. BeimoHeHne 1 0003HAUYCHUE CIIOKHBIX CTYIIEHYATHIX M JIOMAHBIX Pa3pe3oB.
25. Knaccudukanus cedeHuil.

26. AkcoHoMeTpuyeckre mpoeknuu. Pacmonmoxkenue  oceil, kod(phUIIUEHTHI

UCKAKECHUN.



27. IIpaBuia MITPUXOBKU CEUYEHUH B pa3pe3ax, B TOM YHCIIE HA aKCOHOMETPUUYECKHX
BBIpE3ax.

28. PazbemMHBIC M HEpPA3bEMHBIE BUABI cOeAMHEHHM. X n300pakeHne u 0003HaYeHHE
Ha YepTexe.

29. N3o0paxkenne pe3bObl Ha YepTekax JeTanei (Ha CTEep)KHE, B OTBEPCTHH).

30. YcioBHOE, YIPOIIEHHOE ¥ KOHCTPYKTUBHOE M300paKEHHE KPETICKHBIX JICTANICH.

31. OcHoBHBIE TOHATHS O COOPOYHOM 4YEpTEKe. YCIOBHOCTH U  YIPOUICHUS
M300pakeHU Ha COOPOYHBIX YEPTEXKAX.

32. Opopmrnenue ueptexeid B AUtOCAD.

33. OCHOBBI TpEXMEPHOTO MoJieTupoBanus U Bu3yanm3anuu B AULOCAD.

34. OcHoBBI TapamMeTpudeckoro moaenupobanus B AUtOCAD.

35. [IpaBusia BRITOHEHUS DIEKTPUUECKUX CTPYKTYPHBIX CXEM.

36. [IpaBusia BRITOHEHUS SIEKTPUUECKUX MTPHUHIUITHAIBHBIX CXEM.

37. Enunas cucreMa nmporpaMMHon qokymeHTaruu. OCHOBHBIE TTPABUIIA BHITTOJIHEHUS
CXEM U aJITOPUTMOB MTPOTPAMM.

38. O0mue MoHATHS O BEKTOPHOW M pacTpoBOM rpaduke. BekTopHbIE U pacTpoBbie
rpauyeckue peaaKTopsl.

39. IIpuHIUIIBI 1 TIpaBUiIa CO3/IaHUs JOTOTHUIIA.

40. ln3aifH BUBHTHBIX KapTOYCK.

3.6. Meroanueckrne peKOMEHIAIMU IO OPraHU3alUK U BBIMOJHEHUIO CaMOCTOSATEIIBHOMN

paboThl 00YYAIOMIUXCS 110 YUeOHON AUCIUTIIINHE

CamocrositenbHast pabota - BuA Y4eOHOH JeATENbHOCTH CTYAEHTOB B Ipolecce
OCBOEHHs 00pa3zoBaTelbHBIX MPOTpaMM  BBICIIETO 00pa30BaHHUsA, OCYIIECTBIIIEMOMN
CaMOCTOSITEIbHO BHE ayJAMTOPHUH C MCIOJIb30BAHUEM pA3JIMUHBIX CPEACTB OOy4YeHUs U
HMCTOYHUKOB HH(MOPMAITIH.

[lens camocTosITENIbHON pabOTHI:

—  aKTHBHU3alUs y4eOHO-TI03HABATENIbHOMN JESITENbHOCTH CTYACHTOB,

— (opMupoBaHUE y CTYJECHTOB YMEHHUI U HABBIKOB CaMOCTOSITEILHOIO MPUOOpEeTeHUs
1 0000IIICHUS 3HAHMA,

— (opMupOBaHUE Yy CTYACHTOB YMEHHMH M HAaBBIKOB CAMOCTOSTEIBHOTO NMPUMEHEHUS
3HaHUM Ha IIPAKTHKE,

— CaMOpa3BUTHE U CAMOCOBEPILIEHCTBOBAHUE.

Hayuyno-MeTonuueckoe oOecrnieuyeHHEe CaMOCTOSITENbHOW paboThl MO  JAUCHUIUIMHE
WH)KEeHepHas rpaduka BKIIOYACT:

— METOJMYEeCKHe peKkoMeHAauuu (myHKT 3.2. JaHHOM y4eOHOMl mporpaMMmbl) IO
BBITIOJIHEHUIO MHIUBUIYaJIbHBIX Tpaduueckux padoT Mo AUCLUHUILIUHE,

— TepevYeHb U COACpKaHNE WHANBUIYATBHBIX TpapuuecKux padboT, MPUBEACH B TaOIHIIe
3.

— yudeOHasi, ClipaBOYHAas M METOAMYEcKas IuTepaTypa npuseeHa B myHkTe 3.1.

— JIOCTYH JJIsl KaXJA0Tr0 CTyJeHTa K OMOIMOTeYHbIM (DOHAAM, NEKTPOHHBIM CpPEACTBAM
00y4YeHHs, ANEKTPOHHBIM HH(POPMAIMOHHBIM PECYPCAM.

[TpuBenenHoe B myHKTe 2.1. Bpemsi, OTBEICHHOE Ha CAMOCTOATENbHYIO PadOTy CTYACHTHI
HCIIOJIb3YIOT Ha:

— npopaboTKy TeM (BOMPOCOB), BHIHECEHHBIX HA CAMOCTOSITENIbHOE U3YUEHUE;

—  pelIeHMeE 3a/1a4;

—  BBINOJIHEHUE YEPTEkKEH, MHANBUIYATbHBIX TpaduuecKkux padoT;



—  BBINOJIHEHUE UCCIIEI0BATEIBCKUX PadoT;

— IOATOTOBKY TEMAaTUYECKUX JIOKJIAJOB U MPE3EHTALUN;

—  BBINIOJIHEHHE TPAKTUYECKUX 3a1aHUM.

[Tpu cocraBneHuH 3a1aHni, BBIHECEHHBIX HA CAMOCTOSITENIbHYIO paboTy MPeayCMOTPEHO
BO3pAacTaHUE MX CJOXXHOCTU: OT 3aJaHui, (HOPMUPYIOLUIMX JIOCTaTOYHbIE 3HAHMUS IO
M3YYEHHOMY Y4eOHOMY MaTepualy Ha YpPOBHE y3HaBaHUsS, K 3aJaHUsAM, (POPMHUPYIOIIUM
KOMIIETEHIIMM Ha YPOBHE BOCHPOM3BEAEHMS, W Jajee K 3aJaHusM, (QOpMUPYIOIIUM
KOMIIETEHIIUN Ha yPOBHE MPUMEHEHUS MOJIYyUCHHBIX 3HaHUH.

3.7. XapakTepucTHKa HHHOBAIMOHHBIX TOJIXOJO0B K MPENOJaBaHUI0 y4yeOHOM
U CITUTLINHBI

B npomecce wusyueHus AUCHMIUIMHBI «OCHOBBI KOMIIBIOTEPHOH Irpadukm»
pean3yercs KOMIJIEKCHBIN CUCTEMHBIN NOAXO0/, OTPaXKaroIINii HEpa3pbIBHYIO B3aUMOCBS3b
MEXJy €€ OCHOBHBIMM pa3eiIaMH.

[Ipu 3TOM moayyeHue HarisHBIX U300paXKEHUI TPEXMEPHBIX MOJENEN B CUCTEMAX
aBTOMATU3UPOBAHHOIO TMPOEKTUPOBAHMS PACCMATPUBAETCS KaK pe3yJapTaT pealu3aluu
COOTBETCTBYIOUIMX TE€OMETPUUYECKHX alllapaToB NpOoeUupoBaHHs (LEHTPAJbHOTO U
HapajuIeNbHOI0) HAYEPTATEIIbHOM T€OMETPUH, KOTOpas ABISAETCS TEOPETUYECKOM OCHOBOM
JUISL TEOMETPUYECKOTO MOJETUPOBAHUS U MHKECHEPHOW KOMIBIOTEPHOI TpauKu, a Takxke
3(p(PEKTUBHOTO HCIONb30BAHUS PA3IUYHBIX TIpaUUecKUX cpea B IPOLECCe PEIICHHS
WH)XCHEPHBIX 3a7a4.

3.8. TpeboBaHus K MUHIMAITFHOMY MaTE€pPHATHHO-TEXHUIECKOMY 00€CIICYCHUTO

Peanuzanus yueOHOW AMCHMIUTUHBI TpeOyeT Hanmuuus Yy4eOHOro KaOuHeETa,
000pyZIOBaHHOTO pPabOYMMHM MECTaMM JUIsl BBIMIOJIHEHUsI Tpaduieckux padboT 1o
KOJIMYECTBY OOYYAOIIUXCS, pa00OYUM MECTOM MpErojaBaTesi, YIcOHBIMU HATJISAHBIMU
MOCOOUSMH, MOJICISIMH, TNIAKATaAMHM, Pa3JaTOYHBIM MaTCPHAIIOM.

[Ipn mnpoBeneHHMM JIEKUMOHHBIX M IPAKTUYECKUX 3aHATHUM IIPENONABATEIIEM
UCIIOIB3YETCd  KOMIIBIOTEp C  YCTAHOBJICHHBIM  JIMUEH3UOHHBIM  IPOTPaMMHBIM
oOecreyeHreM U MyJIbTUMEIUUHBIN TPOEKTOP.

[TpakTryeckue 3aHATUSA 110 KOMIIBIOTEPHON Ipadrke IPOBOASITCSI B KOMIBIOTEPHOM
Kjacce, O0O0OpYZOBaHHOM IE€PCOHAIBHBIMH  KOMIIBIOTEpAMH C  yYCTaHOBJIEHHBIM
JIMIEH3UOHHBIM TIPOTrPAMMHBIM OO0ECIIEYeHHEM, a TaKKe€ BO3MOXKHOCTBIO JOCTYyNa K
JIOKaJIbHOM KOMITBIOTEPHOM CETH YHUBEPCUTETA.



