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JIABOPATOPHAS PABOTA Ne 1
Coznmanune 2D ueprexa B cucteme T-FLEX CAD

[lenb paboOThI: 3HAKOMCTBO C CHCTEMOH MapaMeTpHUeCKOro aBTOMaTH3UPO-

BaHHOT'O NIPOEKTUPOBAHUS U TBEpAOTEIbHOr0 MoaenupoBanus [-FLEX CAD; no-
CTPOCHHE MapaMEeTPUIECKOTO YepTexka.

AJ'IFODI/ITM INOCTPOCHUA MMAPAMETPHUYICCKOI'O YCPTECIKA

CoznaHre mapaMeTpu4ecKoro yeprexa pazoepeM Ha npuMepe JeTalu MoKa-
3aHHOM Ha puc. 1.1. [Ipomecc MOCTpOEHHS] MAPAMETPUUYECKOTO YEPTEKA MONKET
OBITH pa30UT Ha JBa dTana: 1) co3maHue 4epTeka B TOHKUX JUHUSX (JTUHUSX TO-
cTpoeHus); 2) odopmieHue depreka (0OBOAKA JUHUM IOCTPOCHHS, HAHECCHHE
pa3MepoB, IIEPOXOBATOCTEMN U T.1.).

AJITOPUTM MOCTPOEHHUSI CBOAUTCS K CIIEIYIOLIEMY.

1. Co3pnatp HOBBIA YepTex ¢ nmoMoulblo kKomauabl «Daiin|Hosbrii|Ueprex»
i koMOouHanuu Kiasui <Ctrl><N>.

2. IlpousBecTn HACTPOMKY CBOWMCTB dYepTEka C MOMOIIbIO KOMAaHIbI
«Hactpoiika|Cratyc». [Ipu BBIMOTHEHUH 3TOW KOMaHIbI Ha SKpPaHE TMOSBISIECTCS
okHO muanora «Ilapamerpsl mokymeHta» (puc. 1.2). B 3ToM okHe HeoOXOAMMO
BBIOpATh pa3Mep YepTexa; MaciTad, ¢ KOTOPHIM Ha YepTeke OYIET BBHIBOJUTHCS
n3o0paxeHue; pasmep mpudTa u T.1.

3. Co31aTh OTHOCUTEIBHYIO CUCTEMY KOOPJIMHAT, B KOTOPOM OyJeM BeCTH
MOCTPOCHUE OJHOTO M3 BUAOB AeTanu (puc. 1.1), Hanpumep riaBHOro. OT™METHM,
yT0 110001 uepTex cuctemsl T-FLEX CAD umeer cuctemy KoopAHHAT, 3aJaHHYIO
M0 YMOJIYaHUIO. Y CJIOBUMCS HA3bIBaTh ATy CUCTEMY a0COIMIOTHOU. Todka ¢ KOop-
nunatamu (0;0) 3TOi crucTeMBbl pacloiokeHa B JICBOM HIDKHEM yriry (hopmata dep-
Texa. JlJisi co3laHusi OTHOCUTENILHOW CHUCTEMBbl KOOPAMHAT HEOOXOJAMMO BOWTH B

koMmaHny «lloctpoenus|lIpsimas» u BeIOpaTh B MOSBUBIIEMCS aBTOMEHIO MUKTO-

1
-

rpammy L1 (puc. 1.3). Pe3ynbTaT 3TOr0 AEHCTBUSA - HA SKpaHE MOABSTCS JIBE MEp-

NEHUKYJSIPHBIE TIPSIMBIC, TIEPEMENIAIONIUecss BMECTe C KypcOpOM MBI (puc.
1.4). JIns mpUBS3KK STUX JHHUA K YEPTEKY JOCTATOYHO YKa3aTh KypcOpoOM B
HY)KHYIO TOUYKY W HaXXaTh JICBYIO KJIaBUITy MbITIH. [locie 3Toro nmepneHauKysp-
HBIC JIMHUU OKaXYTCs 3auKcupoBaHbl. OJHAKO MPU HEOOXOIMMOCTH WX MOKHO
cmectuTh. O0 3TOM OyAET CKa3aHo Janiee.



Puc. 1.1. Yeprex neranu.
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Puc. 1.4. OTHOCHTENIbHASA CUCTEMA KOOPAUHAT YEepTEkKa.
4. Co3maTh JUHUIO MOCTPOEHUS, COOTBETCTBYIOIIYIO TOPU30HTAIHLHOMY
pasmepy 150 mm. Jlns storo BeiOepeM B aBTOMEHIO koMaHubl «lloctpoe-

]
-
s

Hus|[Ipsmasy nuktorpammy 1. Jlanee BbIOpaTh NPsIMYI0 OTHOCUTEIBHO KOTOPOM

JOJOKEH OBITh MOCTpoeH pa3mep 150 MM, T.e. BBIOpaTh BEpTUKAIBHYIO JIMHHIO (OCh
OTHOCUTEIILHOM CUCTEMBbI KOOpJMHAT). BpIOOp ATOM JNMHUM OCYIIECTBISIETCS MO0
C TIOMOIIIbIO KypCcOpa MBIIIH, TUOO HaKaTHeM KJIaBUIIM KiaBHaTypel <L>. B pe-
3yJIbTaTe 3a KypcopoM OyaeT mepeMeIarhes npsMas auaus (puc. 1.5).
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Puc. 1.5

3areM 3aJaTh IMEPEMEHHYI0 COOTBETCTBYIOIIYIO CO3/1aBAEMOMY pa3MeEpy.
g 3Toro, He QUKCHUPYS CO3AAHHYIO IO I1.5 JIMHUIO HEOOXOJUMO Ha)XaTb KJIaBU-
mry <P>. Ha skpane nosiBuTbcst okHO quanora «llapamerpsl npsimoii» (puc. 1.6). B
3TOM OKHE, B noje <PaccTosHue™> 3a7aeTCsl 3HaUCHUE NIEPEMEHHOM, HAIIpUMEpP «-
H», n moaTBepkmaercs BBoa kKHOMKoW <OK>. DTO MpUBOAWT K TMOSIBICHUIO OKHA
nuanora «3HaueHue nepeMeHHoi» (puc. 1.7), B KOTOpOM 3aJaeTcsl 3HaueHHe ma-
pameTpa U €ro TUIl. 3HaYeHUE NEPEMEHHOW MOXKET OBbITh BEIIECTBEHHBIM, LEIBIM,
MaTEMaTUYeCKOW WM CIEeNHAIbHON (PYHKIMEH, CUMBOJIBHON mepeMeHHo#. Tun
NIEPEMEHHON MOKET OBITh TMOO BHYTPEHHUH, TMO0 BHEIIHUM. Pe3ynbTaT neicTBus
- Ha DKpaHeE MOSBIISETCA €IE OJIHA BEPTUKAJIbHAS IpsiMasi OTCTOSLIAs OT IIEPBOM Ha
paccrosinue 150 mm (puc. 1.8).

PaccroaHue: I ﬁ Has: H
SHAYEHME: -135.65 BHaqEHME; |'|5|:| [T Brewnss
N |H3 p—— j F.ormeHT apuii: I.ﬂnHHa aeTand

| aE. I OTHEHTE
HpoeeHe: II:I :I
Choii: IDCHDBHDM j

Ueer: [~ | - || :I
[ Mo ymonyarm 0k I OTrEHUTE |

Puc. 1.6 Puc. 1.7
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Puc. 1.8
To4HO Takke MOKET OBbITh CO3/1aHA JIMHUS MMOCTPOEHUS, COOTBETCTBYIOIIAS
BepTUKaabHOMY pazmepy 100 mm (puc. 1.9). IIpu 3ToM B KadecTBe mapaMmerpa 3a-
naaum nepemerHyro «Ly (puc. 1.10) pasuyro 100 mwm (puc. 1.11).

1
__________________________ Jo -

Puc. 1.9
Napamerpor nprmuo £ [l 5w nepevenon |

FaccToaHue: ||_ i’ b s L
JHAYEHHE: 55.49 IHAMEHHE: I'IEIEI [ Brewnss

i |B
Ma IH3 pE——— j E.ordreHT apmii: I bicoTa geTand

| ()4 I OTHEHMTE

YHpoeeHe: II:I j |
Cnoii: ID:HDBHDM j

Ueer T [HE— - =]
™ Mo yronuaru Ok I OTraeHMTE |

Puc. 1.10 Puc. 1.11
5. Coznatb ckpyrieHue neranu paauycoM R=31 mm. [yt aToro Beibepem

komanay «lloctpoenust|OxpyxHOCTEY». OKPYKHOCTb JT0JKHA OBITH KacaTelIbHOM K
BEPXHEN N'OPU30HTAIILHOM U IIPABOU BEPTUKAIBHOM NPSMBIM. JlJIs1 MIOCTpOEHUS T10-
TOOHOM OKPYXHOCTH HEOOXOIMMO BBIMONHUTH cienytomiee. Kypcop Mblmm nepe-
MECTUTh K BEPXHEU MPAMOM M HAXaTh KJIAaBUINY KiaBuarypsl <L>. IIpu 3TOM mO-
SIBUTCSI OKPYXKHOCTh, PAANYC KOTOPOH OydeT TMHAMUYECKH M3MEHATHCS BMECTE C
U3MEHEHUEM IOJIOXKEHUS Kypcopa, HO IIPU 3TOM OHa OyAeT KacaTelbHOM K BbI-
OpaHHOH MpPAMON. JTO 03HAYAET, YTO OyAET MOCTPOEHA OKPYNKHOCTh, KacaTellbHas
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K BepxHeil npsimoi. Kak Ob1 MbI B JaibHEHIIIEM HE U3MEHSUTN MOJIOKEHUE BEPXHEN
IpSIMOM, OKPY>KHOCTb OyZIET COXpaHATh KacaHue. 3aTeM MEPEMECTUM KypCOp MbI-
1M K IIPaBOM BEPTUKAJIBHOU IPSMOU M CHOBA HaxxMeM <L>. [locrne 31oro okpyx-
HOCTb OKAa3bIBACTCS «IPUBSI3AHHOW» K JBYM JIMHHSIM ITIOCTPOCHUS U COXPAHSET Ka-
CaHWE NpPHU NEepEeMENIEHUsIX Kypcopa. g 3anaHnsi MepeMEHHON, ONpPEaeIaOIen
paanyc CKpyIVIEHMsI, HEOOXOIMMO Ha)KaTh KJaBHUILY KiaBuarypsl <P>. B nosBus-
miemcst okHe auanora «Ilapamerpsl okpyxHOCTH» (pHc. 1.12) 3amaem nepeMeHHyI0
- Benmmuuny «R1». B cnenyromem okhe (puc. 1.13) - Tekyiee 3HaYCHUE TIEPEMEH-
HOIl paBHOe 31 MM. B pe3ynbrare Ha SKpaHe MOSBUTHCS OKPY>KHOCTb paanycom 31

mMm (puc. 1.14).

Napaerpe oxpyscocrs | e |
Pagmyc: IFH i’ Wras: R1
2HANEHME: a0 54 SHAMEHME! |31 [T BrewnAn

K.oraraeHT apuit: IF'a.u.w_-lc CEpYrnEHmMA

HpoeeHe: IEI j
Conoii: IDDHDBHDH j | )8 I OTrEHHTE: |

Uger: I_'”':'_il
[ Ma ymondando ok I OTHeHMTE |

Puc. 1.12 Puc. 1.13
______________ ————— ]
| rf/ \\xl
lILk e
5 |
I
Puc. 1.14

6. Co3maTh KOHHYECKOE OTBEPCTHE - Ha TJIABHOM BHUJE 3TO OKPYKHOCTU
auametpoM 70 n 50 mm. IlocTpoeHne HauMHAeTCs ¢ CO3/IaHMs LIEHTPa YKa3aHHBIX
OKpyx)HOCTeil. [l sToro Heobxoammo wucmoiab30BaTh komaHmy «lloctpoe-

)
e
-

N

Hus|[IpsiMas» U MUKTOrpaMMy B aBTOMEHIO U Jajiee, aHaJIOTUYHO MYyHKTY 4, co-
3/1aTh BEPTUKAJIBHYIO U TOPU3OHTANIbHYIO TIpsiMble (puc. 1.15). [Ins BepTukanbHOU
npsMOit 3a1ath nepeMeHnyto «h1»=75, mis ropuzonTanbHO# - «L1»=50. {13 co-
3aHUA y3Ja B TOYKE IEPECEUYCHUs HOBBIX JIMHUI NOJBEIEM Kypcop K UX Iepece-
yeHuto 1 HaxmeMm <l[Ipobem>. B pesynprare Ha SKpaHe MOIYYHM H300paKeHHE,

nokazaHHoe Ha puc. 1.15.
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[Tocne aToro BeiOupaeM B koMaHy «lloctpoeHus | OKpyKHOCTBY, TOABOIUM
Kypcop K y3J1y Ha NMePEeCEUCHUH MOCTPOCHHBIX MPSIMBIX U HAXXMMAEM JIEBYIO KHOTI-
Ky MbIHU. [ToSBUTCSA OKPYXKHOCTb, paguyc KOTOPOUM OyIeT U3MEHSITHhCS B 3aBUCH-
MOCTH OT MOJIOKEHHsI Kypcopa. He dukcupys mnonokeHue 3TOM OKPYXKHOCTH,
HaXUMaeM KJIaBHUIIY KJaBUATyphl <P> M 3a/1aéM MEPEMEHHYIO - PaINnyC OKPYKHO-
ctu «d1/2». B crneayromiem okHe TeKylllee 3HAYCHHUE ATOM repeMenHoi - 50 mM. Ha
DKpaHe JOJKHA MOSBUTHCS OKPYXHOCTH AuameTpoM 50 mMm (puc. 1.16). lnsa no-
CTPOEHUSI OKPYXHOCTU auamMerpoM 70 MM BOCHOIB3yEMCS OMUUEH MOCTPOECHUS
KOHIEHTpUYECKOW OkpyxkHocthu. He Bbixogs u3 komanael  «lloctpoe-
HUsA|OKpY>KHOCTBY», BBIOEPEM B aBTOMEHIO MUKTOTPaMMYy MOCTPOEHUSI KOHIICHTPH-

YECKOM OKPYXKHOCTH © Kypcop n0mkeH ObITh TIPU 3TOM PSJIOM C OKPYKHOCTBIO
nuamerpoM 50 MM. 3amaeM mapaMmeTpbl CMelleHus: okpykHoctu (puc. 1.17 u puc.
1.18). Tlocne sTOorO YEpPTEX MODKEH BHINISIETh TaK, KaK 3TO MOKA3aHO Ha PHC.

1.19.

lNapamerps oKpYXHOCTH |
Craew eqme: IDelta i’
T 1843 JHayeHue nepemMeHHOR |
b s Delta
Sposettc ID :I AHAYEHME! |1EI ™ EHewnas
Coii: IDCHDBHDH j
K. ordraeHT api; |£lHaMBT|:u ETOPOH OKPYAHOCTH - 70 rrd
Ueer: [ [N ]
| E, I OTrEHMTE |
[ Mo ymonyari Ok I OTHEHMTE |

Puc. 1.17 Puc. 1.18
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7. Co3gath n300pakeHre TIIaBHOTO BUA AeTanu. Beioepem komauay «Uep-
Tex|3o0paxkenuey». HauneM 00OBOIKY ¢ BEpXHEro JIEBOTO ymia jAeTanu. JluHum
U300paKeHHs aBTOMAaTHYECKH MPUBS3BIBAIOTCS K OMIKaHIIeMy MepecedeHHIo JIH-
HUM mocTpoeHus. [10o3ToMy M0CTAaTOYHO MEPEMECTUTH Kypcop K MEPEeCEYCHUI0 U
HaXXaTh JIEBYIO KJIaBUIIY MbIIH. Kypcop npu HaHeceHUr JTUHUM U300paxeHus pa-
0oTaeT Mo MpUHIUITY «pe3uHoBor HUTW» (puc. 1.20). Tpebyercs nuib ¢ OMO-
IIbI0 Kypcopa BbIOMpaTh y3JIbl WM NepecedeHus JTUHU noctpoenusd. [lpu nepe-
CEUeHUM B OJHOM TOuke OoJyiee JIBYX JIMHUM MOCTPOCHUS HE PEKOMEHIYEeTCS MC-
N0JIB30BATh IS BbIOOpa y3ia KinaBuily <Enter> wiM neByro KiaBuIly MblIIU. Pe-
KOMEHJIyEeTCSl CHa4YaJla CO3/1aBaTh Y3JIbl B TOUKAX MEPECEUCHUS HYKHBIX JTUHUH I10-
CTPOEHHUS, & 3aTEM HAHOCHUTh HM300pakeHHE, UCIob3ys KiaBumry <N>. Ilpu uc-
NOJIb30BaHUM KiaBuIIK <Enter> B pexnMe «CBOOOJHOTO pUCOBaHUsM» OyneT co3zia-
BaThCsl «CBOOOAHBIN» y3€l (HE CBSI3AHHBIA C JIMHUSAMHU MOCTPOEHUS). YUTUTE BBI-
HIeCKa3aHHOE IS U30€KaHUsl OLIMOOK IpH MapaMeTpPUYEeCKOM U3MEHEHUH uepTe-
xa. llepemectuTe Kypcop K TOYKE KacaHHsl BEpXHEH JMHUM U OKPYKHOCTH U
HaXXMUTE JIeBYy10 Kiapuiry Mbiu (puc. 1.21). Ormerum, uro cucrema T-FLEX ag-
TOMATUYECKHU CTaBUT y3JIbl B KOHEUHBIE TOUKH JIMHUA U300paXKEHUs!, €CIIM OHH €Il
He ObLIM TaM co3aHbl. Ternepb Mbl XOTUM HalpaBUTh JTUHUIO U300paXKeHUs BIOIb
OKPY>KHOCTH [JIsl TIOCTPOEHUSI TyT'M MEXIY JABYMsI TOUYKaMH KacaHus. [[ns atoro
IIEPEMECTUTE KYpCOp K OKpyKHOCTH M Haxkwmure <C>. Ilpum sTOM BBIIEIUTCA
OKpY>XHOCTb. HampaBnenue nyru OyIaeT 3aBUCETh OT TOrO, B KAKOM MECTE BBl yKa-
JKETE MBIIIIbIO BOIM3U BTOPOM TOUKH yru. [locTaBsre Kypcop 4yTh BbIIIE U IIPaBee
BTOpOIl Touku kacaHus (puc. 1.22). 3atem HaXMUTE JEBYIO KJIABUILY MBIIIH, U JIU-
HUSl N300pakeHus1 OyAeT MOCTPOEHA B HAIpPaBICHUHM YaCOBOM CTPEJKHU /10 BTOPOM
TOukH KacaHus (puc. 1.23). Ykaxxute Ha NpaBblid HUKHUN YroJl JeTajlu, Ha JIEBbIA
HWDKHUH, U 3aBEPIIUTE MOCTPOEHUS B JIEBOM BEPXHEM YTy, C KOTOPOrO HAYMHAJIU
co3fanue JuHUM nzoopaxenus (puc. 1.24). [locne 3Toro ucnonb3ys kiapumry <C>
o0BeauTe OKpyKHOCTH. [logBenuTe Kypcop MBIIIM K OKPY>KHOCTH, KOTOPYIO HE00-
XOIMMO 00BECTH, U HaXMUTE KiaBuiny <C>. [Ipu 3TOM OKpYKHOCTh OKaxeTcsi 00-
BeseHHou (puc. 1.25).
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Puc. 1.24 Puc. 1.25
Jlis 3aBepiieHus KOMaHAbl HAHECEHHWsS JIMHUN M300pakeHWs HaXKMUTE TPaBYIO
KHOIIKY MbIIIM Uiy kiasuiny <ESC>. Ecnu 00Bojika JIMHUN MOCTPOCHUS HE MOTY-
YHJIACh, TO MOKHO OTPENaKTHUPOBATh JTUHUU M300paKEHUS C TTOMOIIBI0 KOMaH/IbI
«IIpaBkalUeprex|300paxenuey». [lepemecture Kypcop K HEBEPHO CO3JaHHOM JIH-
HUU U HOKXMHTE JIEBYIO KHONIKY MBI, [Ipu 3TOM mTuHUS M300paskeHUs] BBIICIUT-

Csl, U BBl MOXKETE yIAJIUTh ee KiaBuineit <Delete> nuiam nukrorpaMMmon £ B aBTO-
MeHI0. [ToBTOpHUTE 3TH AEUCTBUA TSI KAKIOM HEBEPHO CO3IAHHOW JIMHUM.
J{ns mepeprCcOBKM dKpaHa UCMONB3YHTE KiaBuilly <F7> B 10001 MOMEHT,

€CJIM He BCE JIMHUM M300paxkeHHsl (MOCTPOEHUS) MOJTHOCTHIO BHICBEUUBAIOTCS I10-
CJI€ MPOBEICHHBIX N3MECHECHUU.

8. CoxpaHuTh CO3AaHHBIN YepTEX HCHOIB3Ys kKomaHay «Daiin|CoxpaHuTh
WM KOMOMHAIIMK KJIaBUII KiaBuatypbl <Ctrl><S>.

9. Coznmate ocu st KOHUYecKoro orBepcTus. Mcnons3ys komanny «Yep-

Tex|Ocn» B aBTOMEHIO BBHIOMpPAEM MUKTOTPAMMY @ Jlanee moaBoauM Kypcop K
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OKPY>KHOCTH AuameTrpoM 70 MM, IpU 3TOM OHA mojacBeuuBaetcs. Haxxumaem Jie-

BYIO KHOIIKY MBI U HA 3KPAHC ITOABJIAIOTCA ABC IICPIICHAUKYJLIPHBIC OCH (pI(IC
1.26).

Puc. 1.26
10. Coznmate Bux crpasa. st 3Toro BeIOEpeM B aBTOMEHIO KomaHAbl «I1o-

]
-

ctpoenusi|lIpsamasy nukrorpammy 1, mepeMecTuM Kypcop K JIMHUHU MOCTPOEHUS,

n,

COOTBETCTBYIOIIECH MPaBOH I'paHUIIE JETaTld U HAXKMEM JIEBYIO KIIABHUIIY MBIIIH.
[Ipu 5TOM BBIIENHUTCS BEPTUKAIbHAS JIMHUS TIOCTPOCHUS, M HOBas MapasuieibHas
BEpTUKAJIbHAS JTUHUS OyleT MmepeMenarbes 3a KypcopoM. DTo OyAeT JieBasi rpaHu-
1a Buja crpasa (puc. 1.27).

Puc. 1.27

3adukcupyeM ee B HY>)KHOM MECTE Ha)KaTHEeM JI€BOW KJIABUINY MBIIIK. DTa
JIMHUS TIOCTPOEHA OTHOCUTENIBHO NTPABOM T'PAHMIIBI JETANI, TO3TOMY €CJIU MpaBas
rpaHuiia OyJAeT nepeiBUHYTa, TO HOBas JIMHUS MEPEMECTUTCS Ha TaKOe K€ paccTo-
aaue. st mepeHoca HOBOM JIMHUM HA JAPYTrO€ PacCTOSHUE CIIENYET BOCIOJIB30-
BAaTbCS KOMAHAOW pPENAKTHUPOBAHUS JIMHUKA TOCTpOeHUs, a uMeHHO «lIpaB-
ka|lloctpoenus|JIlunust moctpoeHusr» M mnepenBuHyTh ee. [lpu 3ToM MBI TO-
NpEXKHEMY MPUBSI3aHBI K MPaBOMY Kparo JeTajld (COOTBETCTBYIOIIAsi JIMHUS IO-
cTpoeHus BoiaeneHa) (puc. 1.27).

[lepeiinemM K cO34aHUI0O KOHUYECKOTO OTBEPCTUSI HA BHUJE CIpaBa. 3aaaya
CBOJIUTCSA K MOCTPOCHUIO JBYX MPSIMBIX, KOTOpPhIE ObUIM OBl TapayuiedbHbl TOPHU-
30HTAJIBHOM MPSMOM, MpoXojsiield dyepe3 1HeHTp okpyxHoctu (puc. 1.27). Ilpu
HTOM OHHM JIOJKHBI COOTBETCTBOBAThH pa3MepaM OKpyx HocTeil. BoiOpaB B komaH e

e

«I[octpoenus|[Ipsmasy nmukrorpammy L1, moaseaemM Kypcop K TOpHM3OHTAIbHOMN
JIMHUAW, TPOXOISIIEN Yepe3 LEHTP OKPYKHOCTH, U HAXKMEM JIEBYIO KJIABUIILY MBbI-
. OTBEEM Kypcop BMECTE C HOBOM JIMHUEW MOCTPOEHUS BBEPX K TOUKE KacaHUs

N
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OKpYXHOCTH AuameTrpoMm 70 MM 1 HaxxMeM <C> WM JIEBYIO KJIaBUIIY MBI (pUC.
1.28), a 3areM KO BTOpPOIl TOYKE KaCAHHS ITOM K€ OKPYKHOCTH U CHOBA HaXXKMEM
<C> wiu JIeByI0 KiaBuIy Mblis (puc. 1.29).

Puc. 1.28 Puc. 1.29
OnucaHHy10 OCJIEI0BATEIbHOCTh AEUCTBUI HEOOXOIMMO BBITIOJHUTD U IS
okpyxHocTH auamerpoMm 50 mm (puc. 1.30). Tenmepp ocraercs TOJBKO CO34aTh
MpaBylO0 TPAHUIy BUJIA CIpaBa, T.€. 3aJaTh TOJIIMHY Aetanu - 35 mMm (puc. 1.1).
Jns atoro BBenem mapametrp «-B» = 35 mm. TonmmHa neranu 3aaaeTcsi aHAIOTA4-
HO 33JIaHUI0 Ta0APUTHBIX pa3MepoB JieTanu 1o n.4. B pesynbrate Mbl JOHKHBI 1O-
JYYUTh YEPTEXK, MOKA3aHHbINA Ha puc. 1.31.

—_—a-—r-

-

Puc. 1.30 Puc. 1.31
11. Co3nath n3o0pakeHne Buaa crpapa. [laHHOE NEeHCTBHE BBIMOTHSIETCS B

COOTBETCTBUU C I1.7 M HaA 9KpaHC Mbl JOJDKHBI ITOJTYUYUTD I/1306pa)KCHI/IC, IIOKa3aH-

Hoe Ha puc. 1.32.

Puc. 1.32
12. Co3math IWITPUXOBKY Ha BHUJIE CTIpaBa B COOTBETCTBUM ¢ puc. 1.1. Bribe-
pem komanay «Ueprex|lITpuxoBka». 3aTreM NepeMecTUM Kypcop K JIFoOOMy y3iTy
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B BEPXHEH MOJIOBUHE BHUJIA CIIpaBa U HAXKMEM Ha KJlaBuarype <N> WU JIEBYIO KJia-
BUITY MbIIIHU. [Ipy 3TOM JOMKEH BBIIETUTHCS BBIOpaHHBIN y3en. [locnenoBarenbHo
BBIOEpEM Y3JIbl 110 KOHTYPY BEpPXHEW MOJIOBUHBI JIETANIU, KOTOPBIM JTOJKEH OBITh
3amTpuxoBaH. Korma mMbl pu 00Xozie IO KOHTYpPY BEPXHEH MOJIOBUHBI IETANIA BEP-
HEM K Ha9aJIbHOMY Y311y, HEOOXOAMMO Ha)KaTh KJIABUITY KJIABUATyphl <P> njisi BBI-
30Ba IMAIOTOBOr0 okHa «[lapaMeTpsl IITPUXOBKUY». ITO MO3BOJIMUT BHIOPATh THUIT U
MacimTad mTpruxoBKU. [1o OKOHYaHUM 3a/1aHUs TAPAMETPOB MITPUXOBKHA HAXKMEM B
okHe «llapameTppl mTpUXOBKM» KHONKY <OK> wunm KiaBully KIIaBUATypbI
<Enter>. IIpu 3ToM BbIZIeIeHHAs 001acTh OyzeT 3amTpuxoBana. Te ke camble aei-
CTBHUSI BBINIOJIHUM W JIJI1 H>KHETO KOHTypa JE€Tajlu Ha BUJE crpaBa. B pesynbrare
YepTEkK JOHKCH BBIIISIETH TaK, Kak moka3aHo Ha puc. 1.33.

13. Coznath Buj cBepXy. Buj cBepxy CTpOUTCS aHAJIOTMYHO OMKMCAHHOMY B
.10 moctpoenuro Bujaa crnpasa. [Ipu 3TOM TONIIMHA MPOECKUIHUM JI€TaIu HA BUJIE
CBEpXY JI0JbKHA OBITh paBHA TOJIIMHE JIETall Ha BUAE crpasa, T.e. 35 mm. C 11e-
JbI0 YCTAHOBKU MapaMEeTPUYECKOW CBA3M MEXIAY MPOCKIMSIMU (BUJ CHOpaBa U
CBEpXY) NP CO3JaHUH TOJIIMHBI Ha BUJIE CBEPXY HEOOXOIUMO HCIIOIH30BaTh Ta-
paMeTp «-B»=35 MM, 3a1aHHBIN I TOJIIIUHBI IETAIA HA BUAE CIIPaBa.

14. Co3naTh nM300pakeHUE BUAA CBEPXY. DTO JACHCTBHE BBITIOIHSICTCS aHa-
JIOTUYHO HAHECEHMIO N300paKeHUs Ha BUJ cripaBa 1o m.11.

15. TlpocTaBuTh Ha CO3JJAHHOM UYepTEkKe pasMmepbl. BeibepeM mjisg 3TOro Ko-
Manny «Yeprex|Pazmepy». Tenepb MOXXHO BBIOpATh JTIO0BIE JIBE TUHUM MOCTPOCHUS
JUTSI TPOCTAHOBKY JIMHEWHOTO WJIM YTIIOBOTO pasMepa. Bribepem nBe kpaiiHue npsi-
MbI€ JIMHUM Ha TJIAaBHOM BHJI€ C TIOMOIIIBIO JICBOM KJIaBUIK MbId. [Ipu 3TOM BMe-
CT€ C KypCOpOM HayHET MEPEeMEIaThCsi W TMOSIBUBIIMHCA pasMep. 3aduxcupyinrte
€ro MOJIO’KEHUE Ha)KaTUEM Ha JIEBYIO KJIABUIITY MBIIIH. B mosBUBIIEMCS Ha dKpaHe
nranoroBoM okHe «llapamerpsl pazMepa» MOKHO 3aJ1aTh pa3IMYHbIC 3HAYCHUS I1a-
pameTpoB pa3mepa. [locie ycTaHOBKM HYXHBIX 3HAYEHUN Ha)XMEM B ITOM OKHE
kHonky <OK>. Ha skpane nosButcs npocraisgemsblii pazmep (puc. 1.34). Pazmep
mpudTa MOXKHO TOMEHATH B KkKoMmaHne «Hacrtpoiika|CtaTtyc» Ha 3akiajke
«IIpudT». OcTanbpHble TUHEWHBIE pa3Mephl, MoKa3zaHHble HA puc. 1.1 co3marorcs
TOYHO TaKXe.

JlnameTpsl U paguychl NPOCTABIISIIOTCS Takxke Mpocto. B xomanae «Yep-
Tex|Pasmep» moaBeauTe Kypcop K HYXKHOH OKPYXKHOCTU U HaxMmute <C> Wiy Jie-
BYIO KJIaBUITY MbIIHA. OKPY>KHOCTh OKaXETCS BBIICIICHHOM, U 32 KypcOpoM OymeT

nepeMeniarbesi n3oopaxkenue pasmepa. KnaBumamu <R> m <D> wnm cooTBet-

5] E
CTBYIOIIMMH ITUKTOrpaMMaMM L/l M L1 B aBTOMCHIO MOXHO IICPCKIOYATHECA U3

peXrMa NpOCTaHOBKH pajuyca B peKUM IMPOCTAHOBKH JUaMeTpa U 0OpaTHo.
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Puc. 1.34

KnaBumerr <M> MOXHO 3ajaTh BUJI MPOCTaBiIsieMoro pasmepa. KnaBuiia
<Tab> moMoXxeT BaM YCTaHOBHUTH BHIHOCHYIO MOJIKY B HY>KHOM HaripaBjieHuu. [1o-
CJI€ TOTO, KaK Bbl YKa)XKeT€ KypCOpPOM Ha HY>KHOE MECTO, HAXKMUTE JICBYIO KJIABUIITY
MBIIIH, U nocie Haxatuss <OK> B quanoroBoM OKHE 3a/laHusl TapaMeTpoB pa3Me-
pa Ha DKpaHe MOSBUTCS TPOCTABIAEMbId pasmep. OcTalibHble TuaMeTpaibHbIC
pa3Mepsl, okazaHHble Ha puc. 1.1, co3narorcs TouHo Takke. Jlomycku Ha pa3smep
3a/1al0TCsl B JIMAJIOTOBOM OKHE 3aJlaHusl MMapaMeTpoB pa3Mepa Ha BKIagke «Jlo-
nyck». [IpocTaHoBKa cuMBOJIa «*» ocyliecTBisieTcs Ha BKiaake «Oo0mmey. Ycra-
HOBUTE Kypcop B none «Ilocne:» u HaxXxMUTe KOMOMHAIMIO KJIaBUII Ha KJIaBUAType
<AIt><F9>. I1pu sToM mosiBUTCSI OKHO «BcTaBka cumBona». B 3ToM okHe BEIOEpH-
T€ HY>KHBII CUMBOJ U HaxMuTe <OK>.

16. IlpocTtaBuTh Ha CO3MAaHHOM YepTekKe OO0O3HAYCHUE IIEPOXOBATOCTH.

Bri6epute komanny «Yeprex|LllepoxoBaroctsy. [logBeauTte Kypcop K TON JIUHUU
M300paKEHUsI WM TTOCTPOCHUSI, HA KOTOPYIO BBl XOTUTE MOCTABUTh 3HAYOK IIEPO-
XOBaTOCTU M HAXMUTE JIEBYIO KJIABUINM MBIIIHA. 3HAYOK IIEPOXOBATOCTU MPUBS-
JKeTcsl K BeIOpaHHOU juHuUM. [IoBTOpHOE Ha)kaTHe JIEBOM KIJIABUIITU MBIIIU MTO3BO-
asieT 3adukcupoBath 00o3HavYeHue. [Ipu 3TOM Ha 3KpaHe MOSBISETCS AUAIOTOBOE
OKHO 33/IaHUs TTapaMETPOB MIEPOXOBATOCTH, B KOTOPOM 33JA€TCS TUI U YCIOBHOE
o0o3Hauenue mnocneaHedt. [lo okoHYaHWM BBOJIa TAPaMETPOB HAKMUTE KHOTKY
<OK> B A1ManoroBoM OKHE WJIY KJIaBUIIlY KJIaBUaTypsl <Enter>.

17. IlpocTaBuTh Ha CO3JAHHOM YepTexe 0003HAUEHUS TOMyCKOB. Bribepute
koMaHay «Yeptex|omyck». B aBToMeHI0 BbIOEpUTE 3JIEMEHT, KOTOPBIA BbI XOTH-

TE€ co3AaTh: 0a3y ? TOITYCK T [TonBenuTe Kypcop K TOH JIMHUU U300paxe-
HUS WK IOCTPOCHHUS, HA KOTOPYIO BBl XOTHTE MTOCTABUTH 3HAUOK JOIycKa (0a3bl) u
HQXMHTE JIEBYIO KJIABUIIM MBIIIM. 3HAYOK Jomycka (0a3bl) MPUBSIKETCS K BbI-
OpanHoii nmuHUM. [I0BTOpHOE Ha)kaTHe JIEBOM KJIABHILM MBIIIN MMO3BOJISIET 3aUK-
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cupoBaTh 0003HaueHue. [Ipu 3ToM Ha 3KpaHe MOSABIAETCS TUATOTOBOE OKHO 3aja-
HUS TIApaMETPOB JIOMYCKa, B KOTOPOM 3aJ]a€TCsl TUIl U YCIOBHOE 0003HAYEHUE M0-
ciennero. ITo okoHYaHUM BBOJIa mMapaMeTpoB HaxXKMHUTE KHONKY <OK> B nuamoro-
BOM OKHE WJIM KJIaBUIIY KJIaBUaTyphl <Enter>.

18. Co3nate ob6o3HaueHue ceueHust A-A (puc. 1.1). Bribepure xomanmy
«UYeprex|ObOo3HaueHrue Buia». B aBToMeHI0 BhIOEpUTE HEOOXOAMMOE 00O3Haye-

. ’: =0 4 A, AcS
HHC. IIPOCTOC CCUCHUC , CJIOKHOC CCUCHHC " =, BUJ IIO CTPCJIKC , BUO .

[lepBbie nBa 0003HAYEHUS MPUBS3BIBAIOTCS K y3JaM 4yepTexka. Bua mo crpenke u
BUJ| CO3JIal0TCA B K000 oOiacTu yeprexa. JluaroroBoe OKHO 3aJaHUs MapameT-
pPOB yKa3aHHBIX OOO3HAUYEHMH BBI3BIBAETCS M3 ABTOMEHIO KOMaHIbel «Yep-

Tex|O003HaueHne BU1a» HAKATUEM HA MUKTOTpaMMy P:

19.Co3natpe TexHuueckue TpeOoBaHUS Ha yepTeke. Bribepure KoMaHTy
«Odopmnenune|Texnnueckue TpedoBanusi|Co3nate». Ha ueprexe OOIKHO IIO-
SIBUTHCSI OKHO JJIs1 BBOJIa COJIEpKaHUs TeEXHUUYEeCKUX TpeboBanuil (puc. 1.35). Box

COJIep>KaHMUsI MOKET OCYLIECTBIISATHCS KaK C KJIIaBUATYphl (BPYUHYIO), TaK U BBIOU-

parbCa H3 CIOoBapsd, HCIIOJIB3yA IMMHUKTOIpaMMy -J N3 AaBTOMCHIO KOMAaHABI

«Odopmrnenue| Texunyeckue TpedoBanusi|Co3natby.

20. Co3maTh OCHOBHYIO HAANMCh Ha dYepTexe. Brpibepure KoMaHAy
«Odopmiaenune|OcHoBHas Haamuch|Co3aaTh». Ha yepTexe MOMKHO MOSBUTHCS OK-
HO /I BBOJA COJIEpKaHUS TEXHUYECKUX TpeOoBanuil (puc. 1.36). BriOepute B
TOM OKHE THIl OCHOBHOW Haamucu W HaxxkmuTe KHONKy <OK>. Ilocne sToro Ha
yepTexxk OyJeT HaHeCceHa OCHOBHAs HAAMKCh, a Ha SKpaHE MOSIBUTCA AUAIOrOBOE
okHO «Dopmatkay (puc. 1.37) asg BBosia coiepKaHusl YSPTEKHOTO IITamIIa.

@® L o)

o 1 1 = —
Tatauua

e
Puc. 1.35

BN
i
Bkl

[ Fanatme knrAnnu



21

Brifop oCcHOBHOA HagNMCH |

FoHCTpykTopckME YepTes. MMepeei awet. FTOCT 2.104-68
F.oHCTpykTopckMi yepTes. Mocneagowme auctel., FTOCT 2.104-68

Creumdurauma. MNepeei auct. FTOCT 2.104-68 91
Creumdueauma. Nocnegyiowme mucte. TOCT 210468 F1a

FoHcTpykToporuE yepres. Junnor
K.oHCTpykTopCKME YepTess. MNepewi nuet. TOCT 2.104-68

Creuudurauma [nnasoseid Metog). MNepeei auct, TOCT 2.104-68 92
Crnewkdueaura [nnazosei meton). Nocnegyowme amcte. TOCT 2104-68 2a

TEKCTOBRIN KOHCTPYKTORCKUIA gokyteHT. [Mepewid ancr. TOCT 2.104-68

OTreHTE |

Puc. 1.36
Fopmamca |
[ur. Maccal Macwrat
Aara | Muact | H gokyea, Moon)  Hara
Pazpat. | | 11 =
Mpoesp. = | I
T.EoHTp. | NucT | J'Iucmsl
Hay. Mat, . =
H.FoHrp. | | - |
YTE. |
F.onupoean I Foprar I.t’-‘n.3 |~
[ TpescrpovHoe ofiosHANEHME MaTepUana
AonoAHHTENEHEE NaPSETPEL | A OGEENTE | AL | ak | OTreHHTE |
Puc. 1.37

BrimosgHeHHBIC I[GIZCTBPIH IMO3BOJIAIOT IIOJY4YHUTH

CTPOUTEIbHBIN YEPTEXK B COOTBETCTBUU C puc. 1.1.

3ajiaHre K J1a00paTOpPHOUN padbore

3aKOHYEHHBIA MAaIINHO-

1. Coznatb napaMeTpuUuecKuil 4epTex B COOTBETCTBHUHU C puc. 1.1.
2. Coznmath Ha CBOOOJIHOM I10JI€ YepTeka ceucHue A-A.

3. OdbopMuUTh CO3TaHHBIN YepTEkK B COOTBETCTBUU ¢ TpeboBanusamu ECKJI.

dopma oTUETHOCTHU

BrinosaHeHHbIN YCPTCIK COXPAHUTD B KATAJIOI'C, YKA3aHHOM IIPCIIOJaBaTCJICM,

B IIoAKarajorc co CBOEH q)aMI/IJII/Ief/’I, Ha3BaHHUC (bafma JOJIDKHO COOTBETCTBOBATh

cienyromniemMy Gopmary:

01Ky3nennoBB7TMK3.GRB, rae: 01 - Ne na6.pabotsr; Ky3nenorB -dbamumms
u repBas OykBa uMmeHH crygeHta, /MK3 — rpymma, .GRB (wm .GRS) -
pacmipenue ¢aiina, npucBanBaemoe cucteMor T-FLEX CAD aBToMaruueckw.
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JIABOPATOPHASA PABOTA Ne 2
[TocTpoenue nexanbHbIX HUTYD

Llenp Da6OTBII OCBOCHHC PA3JIMYHbIX CIT0co00B CO31aHMuA JINHUU U DJIEMECH-

TOB IOCTPOEHUS: MIPSIMBIX, OKPYKHOCTEM, 3JUTUIICOB, CILUIAHOB U Y3JIOB.

Jlyist TpoBeieHNs JaHHOUM J1abopaTOopHOM paboThl HEOOXOAMMO 03HAKOMHUTh-
cs ¢ Mmetoguueckumu ykasaHusmu «IIporpammuoe oOecnieuenne CAIIP. OcHoBBI
pabotel ¢ cuctemoit T-FLEX CAD. Yacte 1», B KOTOpBIX MOAPOOHO paccCMOTPEHBI
OCHOBHBIE CITIOCOOBI MOCTPOEHUS JIMHUN, OKPY>KHOCTEH, 3JUIMIICOB, CIUIAHHOB U y3-
JIOB.

Jamadue K J1a00paTopHOUr padoTe

1. Co3nath mapamMeTpUUeCKHil YepTeK B COOTBETCTBHM C BBIJIAHHBIM TIpe-
1oJiaBaTesieM BapuaHTOM 3ajanus (puc. 2.1-2.20).
2. OdopMUTh CO3/IaHHBIN YepTeX B cOOTBEeTCTBUU ¢ TpeboBanusmu ECK/I.

dopma oTUETHOCTH

BBIITOJIHEHHBIN YepTEX COXPAHUTH B KAaTaJIO0re, YKa3aHHOM MPEIOIaBaTENIEM,
B IOJKaTajiore co cBoei (hamMuiuei, Ha3BaHWe (Qaiiia TOJKHO COOTBETCTBOBATH
cnenyromemy Gopmary:

02Ky3nenoBB7TMK3.GRB, rre: 02 - Ne na6.pabotsr; Ky3HenosB -damunms
U repBas OykBa uMmeHH ctyaeHta, 7MK3 — rpymma, .GRB (wm .GRS) -
pacuupenue (aitna, npucBaubaemoe cuctemoit T-FLEX CAD aBromaTudecku.
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JIABOPATOPHASA PABOTA Ne 3
Coznanue cOOpOYHBIX YepTEKEH

Llenp Da6OTI)II IMOJYYCHHC IIPAKTHYCCKHUX HABBIKOB IIOCTPOCHUA C6Op0LIHI>IX

yepTexkel Ha ocHoBe parmenToB B cucteme T-FLEX CAD.

Jl1st mpoBeieHus JaHHOM J1abopaTopHOil paboThl HEOOXOAMMO 03HAKOMHUTb-
csi ¢ metoauueckumu ykazanusimu «lIporpammuoe oGecnieuenue CAIIP. OcHOBBI
pabotsl ¢ cucremoit T-FLEX CAD. Yactp 1», B KOTOPBIX MOAPOOHO pacCMOTPEHBI
OCHOBHBIE CITOCOOBI padOTHI C (hparMEHTAMH.

AJTropuT™M NOCTPOCHUS C6ODO‘IHOFO JCPTEIKA

Coznanue npocreiinero cOOpoYHOro ueprexa pazdoepeM Ha mpumepe cOop-
KU noka3zaHHoW Ha puc. 3.1. IIpouecc moctpoeHuss cOOpOYHOro Yeprexka MOXKET
ObITh pa3OUT Ha CIEAYIOIIME 3Tamnbl: 1) CO3MaHHE MapaMETPUUYECKHX UYepTexeu
BCEX JieTallel BXOSAIIMX B COCTaB COOPKHU; 2) 00BbEINHEHUE MMOCTPOEHHBIX YepTe-
el B OUH - cOOpOUHBIiA; 3) opopMieHnEe COOPOUHOTO YepTEKa B COOTBETCTBUU C
TpeboBanusimu ECKJI.

AJTOPUTM NOCTPOEHUS CBOAMUTCS K CIEIYIOLIEMY.

1. Co3garb mapameTpuUyecKue 4YepTeKH BceX JeTallel, BXOIAIIMNX B COOPKY,
MoKa3aHHyto Ha puc. 3.1. B maHHOM cilydae HEOOXO0IMMO MOCTPOUTH JIBa NTapaMeT-
PUUYECKHUX YepTeka B COOTBETCTBUM C KOJIMUYECTBOM JeTajlell BKIIOUEHHBIX B cOO-
pouHyto equHuLy (cM. puc. 3.1). YkazaHHble JeTanu NpuBeeHbl Ha puc. 3.2 u 3.3.
Jlji moCcTpoeHusl mapaMeTpUUEcKOro 4epTerka HEOOXOAUMO BOCHOJIb30BaThCS pe-
KOMEHJIAlMAMH, PUBEACHHBIMU B JlabopaTopHOi padoTe Nel HacTosAmUX MeETo-
JUYECKUX yKazaHuil. CiaeayeT OTMETUTh, YTO B IapaMETPbl COOTBETCTBYIOIIUE T1O-
CaJIOYHOMY JAHAMETpy, T.€. pazmepy «20» (cm. puc. 3.2, 3.3) 10JKHBI OBITH TTOME-
YyeHbl Kak «BHenHue», 4To HeoOX0UMO I UX CBSI3bIBAHMSI MTPHU BCTAaBKE B cOO-
pOUYHBIN yepTex. PazMepHble JTUHUU CIEAyeT PaCHOOKUTh HAa JAOMOIHUTEIbHOM
cioe «Pa3meps». s sToro mpumenuMm koMmanay «Hactpoiika|Crou...» u B no-
saBUBLIEMCSl OKHE (puc. 3.4) noGaBuM HOBBIN ciol (kHomka «HoBBINY») ¢ yka3zaH-

HBIM BMeHeM. J{aHHBIN CIION JOMKEH ObITh HEBUIUMBIM IIPH BCTaBKE B COOPKY.
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Puc. 3.1. COopouHBIii YepTEK.
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Puc. 3.2. Jlerans Nel - «Bamy.

Puc. 3.3. Jeransb Ne2 - «Brynka».

ID CHOBHOW Hoebiit |

anme

MepeumeHoBaTe |
OTtcopTupoBaTe |

I Daur user

N mi=

™ Hesuaunbiii

[~ 3amMopoxeHHsI

™ 3kpaHHsIi

[V Hesuaumbii npu BCTaBKe B COOPKY

[~ Buaumeli ToABKO NpU BCTABKE B COOPKY

0K OrmMeHuTE

Puc. 3.4. Oxno xomanasr «Hactpoiika|Cion. .. ».
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2. Co3gath Ha net. Nel u Ne2 HEeBUAMMBIN KOHTYp, YTO HEOOXOAUMO IS
yAaJIeHUsT HEBUIUMBIX JUHUNA Ha cOOpoyHOM depTeke. KOHTyp HaHOCHUTCS HEe Ha
BCIO JIeTallb, @ TOJBKO HAa Ty €€ 4acTh, KOTOpas SIBIsETCS MocaaoyHoil. [[ns mo-
CTPOCHHSI KOHTYpa Bocmojib3yemcsi komanaoi «Yeprex|lLITpuxoBka» nuiau KiaBu-
ma kiaaBuatypel <H>. JlanbHelue AeCTBUSI aHAJIOTUYHBI TEM, YTO BBITIOJIHSIOT-
Csi TpPU HAHECEHWM IITPUXOBKH (CM. MeToaumdeckue ykazaHus «lIporpammuoe
obecrieuenue CAIIP. OcuoBbl paboThl ¢ cuctemoit T-FLEX CAD. Yacte 1»).
CRoiicTBa MITPUXOBKM JOJKHBI OBITH 3aJIaHbl TaK, KakK IMOKa3aHo Ha puc. 3.5a, 6.
[Ipu >TOM TPHUOPUTET IITPUXOBKA HEOOXOAMMO CHAENATh HIDKE, YeM Y JIMHUN
n300pakeHusl, MHAYe IITPUXOBKA CJEIaeT UX HEBUJIUMBIMHU. Y JHHUN HM300paxke-
HUSI, TI0 YMOJYaHUI0, MpuoputeT paBeH «0». IITpuxoBka 10HKHA UMETh TPUOPHU-
TE€T MEHBIIIE HYJISA, Hanpumep, «-1». HeBUAUMBIN KOHTYp CleAyeT HaHECTH Ha CO-
OTBETCTBYIONIME AIeMeHThI Kak aAeT.Nel, Tak u net.No2 (cm. puc. 3.6a, 0).

lNapamMeTpbi WTPUXOBKH [ X

3anonHeHue I Dfeoaka ]

— MeTtog 3anonHeHua

" Wrpuxoska ¢ 3amexa ¢ MMoofpasuy * Hesuaumas

V Hesuaumble
AWHWM

™ MNpoguns Sposeb: |D 3: Croii: IUCHOBHom |
Dpvopurer: |1 = leer [NEEENE ~|0 =]

™ Mo ymonuaHuio 0K Ormena
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lNapameTpbi WTPUXOBKH

I | [HoEep Tayreesy;
I | HorianHimensHo:

b L SAnGIHEAMHAA 52 _f_*,;o:lilu,l AMHUA

Puc. 3.5. 3amanne cBOMCTB KOHTYpa, U1l yIaJICHUs] HEBUIUMBIX JIMHUM HA
COOPOYHOM YEpPTEKE.
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Puc. 3.6. HeBunumsiiit koHTyp Ha neT.Nel (a) u No2 (0).

3. Iloctpouth BeKTOpa NTPHBSI3KH, HAa CO3JaHHBIX uepTexkax aerT.Nel u
neT.Ne2. BeKTOpbl MpPUBS3KH ONPEACISIOT OPUEHTALUI0 TEKYLIEro 4Yeprexka
(manpumep, yeptex aeT.Nel u ueptex ner.Ne2) mpu ero BcTaBke B Ipyroi 4epTex
(B manHOM ciydae B cOOpouHbIi yepTexk). Crocod mocTpoeHus BEKTOPOB MPUBSI3-
KM omnucad B MeToanueckux ykazaHusix «lIporpammuoe obecneuenue CAIIP. Oc-
HOBBI paboThl ¢ cucreMoit [-FLEX CAD. Yacte 1». Jlns kaxaoit u3 neranei co-
3a€TCA MO JBa BEKTOpPa MPUBSI3KU. DTO IMO3BOJIAET MOBOPAYMBATH JIETAIU IPHU
BCTaBKE B COOPOYHBIN YEPTEK.

4. O6beaunuthb net.Nel u get.Ne2 B o/iHY, T.€. CO371aTh COOPOUHBIN YEPTEK.
J1j1s1 3TOT0 HEOOXOIMMO BBITTOJIHUTH CIIETYIOIIEE.

4.1. Co3naTh HOBBIM YepTeX C MOMOIIbI0 KoMaH bl «Paitn|Hoseiii|Yeprex»
i koMOuHanuu kiasum <Ctrl><N>.

4.2. Co31aTh OTHOCUTENIbHYIO CUCTEMY KOOPJUHAT, B KOTOPOil OyJ1eM BECTH
MOCTpOeHUE COOPOUHOTO YepTeka (puc. 3.7) u BcmoMoraTelibHbie TUHUH (puc. 3.8,
BEPTUKAIIb U TOPU3OHTAJID).

4.3. BcraButh yeptex ner.Nel B Tekymmii yeptex. J{is aToro Heodxoamumo
BOMTH B KoMaH1ly «Yeprex|DparMeHT» (COOTBETCTBYIONIAs KOMOMHALIMS KIIABUII
<F><R>) u BbIOpaTh B aBTOMEHIO omniuio «Co31aTh HOBBIM (hparMeHT». ITOM OII-
MM COOTBETCTBYET Ha KiaBuarype kiaBuma <O>. [Ipu BbI30BE 3TOM ONIMU Ha
HKpaHe KOMIIbIOTEpa MOSIBUThCA OKHO «Pemaktopa mepeMeHHbIX» (puc. 3.9a) co
CIIMCKOM BHEIIHUX NEPEMEHHBIX, AOCTYIHBIX JJIS WU3MEHEHMs 3HaueHud. OnHO-
BPEMEHHO C 3THUM PSIIOM C KypCOpPOM MBIIIN MOSBUTHCS M300pa)KeHHE BCTaBIIsIe-
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MOro uepTexka-pparmenta, T.e. 1eT.Nel (cm. puc. 3.9a). [l npuBsS3KH BCTaBIIsie-
MOro (parMeHTa K Ha4aJbHOMY Y371y OTHOCUTEIIbHOW CHCTEMBbI KOOPAWHAT J0CTa-
TOYHO MOJIBECTH K HEMY KYpCOP M Ha)KaTh JIEBYIO KJIAaBUIy MbIIIH (puc. 3.90).
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Puc. 3.7. OTHOCUTEIBbHAS CUCTEMA KO- Puc. 3.8. BcnomorarenpHbIE JIMHUU.
OpJIMHAT COOPOYHOTO YepTEeXKa.

[Tocie aToro parMeHT MOKHO MOBOPAYMBATH BOKPYT y371a, K KOTOPOMY OH
npuBsizad. s gukcanuum deprexa-pparmeHTa HeoOXOIMMO MOABECTU Kypcop K
BCIIOMOTATeIbHOMY Y311y (cM. .4.2) W Haxarhb JieByr0 KiaBuiny Mbimu. [locme
OKOHYaHUsI TPUBSA3KU (pparMeHTa cieayer Haxars kiaBuiry <ESC>. Pesymprar
BBITIOJIHEHHBIX JIEHCTBUI MOKa3aH Ha puc. 3.98. AHAIOTUYHBIE IEUCTBUS HEOOXO-
JUMO TpOJieNaTh AJisl BCTaBKU yeprexka-(pparmenta net.Ne2 B rekyuuit yeprex. Ho
TOJILKO TPU 9TOM HEOOXOIMMO B CBOMCTBAaX BTOPOTO uUepTekKa-pparMeHTa Ha3zHa-
YUTh NPUOPUTET «-1». TIOCKOJIbKY MPUOPUTET TEKyIIEro (COOpPOYHOro) yYepTexa
paBeH «0», TO 17151 TOTO, YTOOBI OH «HAKPHLUDY NeT.No2, Hy)kHO PparmeHTy-met.Ne2
Ha3HAYUTh O0Jiee HUZKUU MPUOPUTET, UCTONB3Ys omnuuio <P>. J[ns Toro, 4ToObI
CUCTEMa NepepucoBaja BECh YEPTEK B COOTBETCTBUM C 3aJlaHHBIMHU MPUOPUTETA-
MU, HEOOXOJIUMO MCIO0JIb30BaTh KiaBuily <F7>. Ba)XHO 3aMEeTUTh, YTO BO3MOX-
HOCTb yAaJ€HUs1 HEBUJUMBIX JIMHUN JJOCTYIHA TOJIBKO B CIIy4yae, €CJIU Ha 3aKJIaJIKEe
«IIpopucoBka|Y nansate HeBUAUMBIE NUHUW» KomaHabl «Hactpoiika|Craryc...»
BBICTaBJICH (iar.
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Puc. 3.9. BcraBka ueptexa-parMeHTa B TEKYIIUN YEPTEK.

5. CBs3aTh mepeMeHHbIC TEKYIIero (COOpOYHOTO) YepTeka C BHEITHUMHU
nepeMEHHBIMH BCTaBJIEHHBIX (pparmeHToB (zeT.Nel u No2). /Ins sToro B penakrope
nepemeHHbIX «[lapamerpsi|llepemenHbIe» CO3/1aeM HOBYIO IEPEMEHHYIO C UMEHEM
«DVall» u mnpucBamBaeM eii MpOM3BOJIBHOE 3HaueHWe, Hanmpumep «20» (puc.
3.10a). Jlanee npucBauBaeM ums nepemenHoi «DVally BHEmHUM mepeMeHHBIM
yeptexeit-pparmentoB neT.Nel u get.Ne2 (puc. 3.100, B). Tenepsb, npu u3MeHEeHUU
3HaveHus nepemenHor «DVally, aBTomatnaeckn M3MEHUTCST H300paxeHne ooenx
neTaneil Ha COOPOYHOM YEPTEKE.
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Puc. 3.10. ABTomMaTndeckoe u3MEeHEHNE Pa3MepPOB COOPOUHOTO YePTEXKa.
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6. HanecTtu Ha mony4eHHbIN COOPOYHBIN YEPTEX pa3MEepHbIC TUHUH B COOT-
BETCTBUHU C puc. 3.1.

3aiaHue K J1a00paTOPHOU padoTe

3. Coznmate cOOpOUHBI yepTek B cooTBeTcTBUH ¢ puc. 3.11 u 3.12. Ilox-
IIUITHUK BBIOpATh B COOTBETCTBUU C HOMEpOM (cM. puc. 3.11) u3 6uo-
JUOTEKU CTAaHAAPTHBIX 3JIEMEHTOB.

4. OdopMUTH CO3/IaHHBIN YepTex B cOOTBETCTBUM ¢ TpeboBanusimu ECK/I.

dopMa OTYETHOCTHU

BBINOIHEHHBIN YEPTEK COXPAaHUTh B KaTAJIOTe, YKA3aHHOM IIPETIOAABaTEIEM,
B IOJKaTajore co cpoel (ammiueil, Ha3BaHue (aiiiaa TOMKHO COOTBETCTBOBATH

cienyroiiemMy gopmary:
03Ky3nenoBB7MK3.GRB, rue: 03 - Ne n1a6.pa6ots1; Ky3nenosB -pamumnms

u repBas OykBa uMmeHH ctygeHta, 7MK3 — rpymma, .GRB (wm .GRS) -
pacmipenue ¢aiina, npucBanBaemoe cucteMorr T-FLEX CAD aBTOMaTruueckw.

a

0 /

Tl

i — — |

S
g

[TodwunHuk ponukobeu-62000-30

Puc. 3.11. 3amanue k maboparopuoit pabore Ne3. COOpOUYHBIN UEPTEK.
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r) netanb «Bam»

Puc. 3.12. 3aganue k nadoparopHoit padore Ne3. JleTanupoBka.
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IIpunoxenue 1

OcuosHbIe koMauabl cuctembl T-FLEX CAD

Komanna KomOunamus | TekcTroBoe MEHIO [TukTorpamma KommenTtapuit
KJIQBHIII
KJIAaBUATYPBI
Co3pars HO- <FN> unn «Daitn|HoBbri» D ITo3Boisier co3narh
BbIif JokymMeHT | <CtrI><N> = HOBBIH JIOKYMEHT
OTKpBITH <O> unm «®aiin|OTKpHITS. .. » [To3BousieT oT-
JOKYMEHT <CtrI><0O> IE’H KpPBITb  JIOKYMEHT
JUISL  peAaKTHpPOBa-
HUS
CoxpaHuTh <SA> unun «Daiin|CoxpaHUTbH» m CoxpaHsier  TeKy-
JTIOKYMEHT <Ctrl><S> = I TOKYMEHT
CoxpaHUTh <SVv> «Daiin|CoxpaHuTh [To3Bossier coxpa-
JTOKYMEHT TI0J] KaK ...» HUTh TEKYIIUH 1O-
JIpyTUM UMe- @ KyYMEHT B HOBBIi
HEM = daitn ¢ apyrum
UMEHEM, He yaamsis
Opd 3TOM HCXOJ-
HOT'O JIOKYMEHTa
CoxpaHuTh Bce <SL> «Paitn|CoxpaHUTb [To3Bonsier coxpa-
JOKYMEHTBI BCE» IE HUTb BCE, OTKpBI-
ThIE Ha JaHHBIA
MOMEHT, JIOKyMEH-
TBI
CoxpaHuthb <SY> «Paitn|CoxpaHuTh [To3Bonsier coxpa-
KaK MPOTOTHUII KaK MPOTOTHII ...» = HUTH TEKYIIUH HO-
= KYMEHT KakK MpoTo-
TUN JJIS CO3/IaHUs
HOBBIX JJOKYMEHTOB
[Tokazate <PS> «®aiin|CpoiicTBa [lo3zBonsier  mpo-
CBOWCTBa J10- . CMOTpETh BCE Xa-
KyMeEHTa Q paKTEepUCTUKNA Te-
KYIIEro JIOKyMEH-
Ta, a TAK)KE€ BBECTH
KpaTKUil KOMMEH-
Tapui
3aKpbITh J10- <FCL> «Daitn|3aKpbITh» Ly 3aKpbIBAET  TEKY-
KYMEHT - UH JOKYMEHT
3aBepIINTh <FI> unn «Daiin|Beixon» 3aBepuiaer paboTy
paboty c T- <Alt><F4> ¢ T-FLEX CAD

FLEX CAD
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[Tpunoxenue 2

dyHKImoHANbHBIE KiaBuiy cucteMbl 1T-FLEX CAD

KoMOuHanmst kiaBuin KommenTtapuit
KJIaBHATYPBI
<F1> [TonyuuTs cripaBouHyr0 HWH(MOpPMAIUIO (ITOMOIIb) MO TEKY-
ey KoMaHae
<Alt><F1> [TonyuuTs uHGOPMALMIO O BHIOPAHHOM JJIEMEHTE (3JIEMCH-
Tax)
<Ctrl><F> [TepexiounTh PEXUM «CBOOOTHOTO» U «CBSI3AHHOTO PHCO-
BaHUS
<Ctrl><G> BxJ1tounTh U BBIKIIFOYNATH PEKUM IPUBSI3KH K CETKE
<CtrI><R> BbI3BaTh KOMaHly MMIIOPTa YEPTEKEN
<CtrlI><W> BpI3BaTh KOMaHly 3KCIIOPTA YEPTEKA
<Ctrl><S> CoxpaHUTh TOKYMEHT
<Ctrl><0O> OTKpBITh JOKYMEHT
<Ctrl><N> Co3zaTh HOBBII IOKYMEHT
<Ctrl><pP> HarneuaTaTp OTKPBITBIN JOKYMEHT
<CtrI><F7> IlepecunTtaTh mapaMeTpbl TEKYIIETO TOKYMEHTA
<Alt><F7> Oo6HoBuUTE 3DMOIENE
<F3> Bre3Bate komaHay «3amarh pabodee OKHO»; KOMaHAa J0-

CTyIHA JJI BBIIIOJIHEHUSA TOJIBKO OJHOIO JEHUCTBHS, 3aTEM
IIPOMCXOIUT BO3BPAT B IPEPBAHHYIO KOMaHIy

<Shift><Esc>

BrIxoa u3 Bcex KOMaH[I, C I000r0 YPOBHS BJIOKCHHOCTH

<Ctrl><Shift><PgUp>

YBenuuuTh n300pakeHne

<Ctrl><Shift><PgDown>

YMeHbIINTh N300paskeHNe

<CtrI><Shift><Left>

[lepemecTuTh N300paKeHNUE BIEBO

<Ctrl><Shift><Right>

IlepemecTuTh N300pa’keHNE BIPABO

<Ctrl><Shift><Up>

[lepemecTuTh N300paXKeHNE BBEPX

<Ctrl><Shift><Down>

[lepemecTuTh N300paXkeHNE BHU3

<Ctrl><Shift><Home>

IToka3zaTh n300paskeHue Mo rpaHUIaM Oymaru

<CtrI><Shift><End>

ITokazaTe n300pakeHre M0 MaKCUMaJIbHBIM TPaHUIaM

<F7> BrizBats komanay «llepedyepTuth OKHO»
<Alt><BackSpace> wiu | Be3Barh komanxy « OTMEHUTH JICHCTBHE
<Ctrl><z>

<Shift><Ctrl><zZ>

BrizBath kOManay «OTMEHUTH IPyNNy ACUCTBUI

<CtrI><BackSpace> niu
<Ctrl><Y>

BrizBats koManay «IloBTOpUTH neiicTBUE

<Shift><Ctrl><Y>

BrizBats komanay «IloBTOpUTH rpynmny AeMCTBHII»
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[Tpunoxenue 3

«FOPH‘II/IC» KJIaBUIIIN KIIaBUATYPbI

«I"opsuas» Kommenrapuii
KJIaBHIIAX
KJIABUATYpBI

<L> CozpaTh NpUBA3KY K NPSMOH JIMHUU IIOCTPOEHUS

<H> Co31aTh rOPU30HTAIBHYIO IPSIMYIO

<V> Co31aTh BEPTUKAIBHYIO TTPSMYIO

<X> Co3zpaTh /1BE NEPIEHIUKYIISIPHBIE IPSIMBIE U y3€ll

<C> Co31aTh NPUBSI3KY K OKPYKHOCTH

<0> Co3aTh KOHLIEHTPUYECKYIO OKPYKHOCTb WM NEPIEHIUKYIIAP-
HYIO NPSMYIO

<N> Co3zpaTh NpuUBS3KY K Y3y

<A> Boi6pate ock cuMMeTpuu (IpsSMYI0), AJIs MOCTPOEHUSI CUMMET-
PUYHOrO 3JE€MEHTa MOCTPOEHUs (IPSAMOM, OKPYKHOCTU U T.J.)
BBHIOPAHHOMY DJIEMEHTY

<K> Pazpymmte npuBsA3Ky K 3J€MEHTY MOCTPOEHUS (JOCTYIHO TOJIb-
KO B pE&XHME PEIAaKTUPOBAHHS JIEMEHTOB MOCTpoeHus - <EC>
i <F4>)

<P> 3anaTe mapameTpbl (3JIEMEHTOB IOCTPOEHHUS, M300pakeHUs U
T.11.)

[Ipunoxenue 4

OcHOBHBIC orcpanuu € rICpCMCHHBIMHA

Wwms oneparuun \ Onmcanue
Aneebpauueckue onepayuu
+ CJIOKEHUE
- BBEIYUTAHHE
* YMHOXECHHE
/ JIeTICHHE
** o A BO3BEJECHUE B CTEIEHD
% MOJIyYE€HHUE OCTaTKa OT JeJICHUs
Jloeuueckue onepayuu
> OoubIIe
< MEHbIIIC
>= 00JIbIIIE WM PABHO
<= MEHBIIIE UM PABHO
I= HE PABHO
== paBHO
&& noruueckoe 1

norunueckoe NJIN

nornueckoe HE

orcpanus yCJIoBHA, UMCIOIIAsA CJIC-

JTYIOIYI0 KOHCTPYKIUIO:
ycioBue ? 3HaueHuel : 3HaueHue?2

Hanpumep: VAR 1>1007?71:-1

Ecnu 3nauenune nepemenHoit VAR 1 6ombme 100, To
pe3yNbTaTOM BBINIOJHEHUS 3TOH omepauuu OyAeT 3Ha-
yeHue |, B MPOTUBHOM clly4yae pe3yJlbTaToM OyaeT 3Ha-
yenue -1. B xauecTBe yciioBusi, 3HaueHUs | ¥ 3HAUCHUS2
MOYKHO MCIIOJIb30BaTh JII000E BHIPAKEHHE.
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IIpunoxenue 5

CranapTHble MaTeMaTHueCKue QyHKIUU

Nms maTemaTuueckoit Onucanue
byHKIHH
ABS Haiitu abconoTHOE 3HAUEHUE
ACOS Haiitu apkkocunyc
ASIN Haiitu apkcunyc
ATAN Haiitu apkranrenc
CEIL OKpyruTh 10 OOIBIIETO 1EJI0T0
COS Haiitu kocunyc yria (yrosa yKa3blBaeTcsi B rpaycax)
FLOOR OKpYTJIUTH 10 MEHBIIIETO IEJI0T0
HYPOT (aprl, apr2) BbIYNCINTB THIIOTEHY3Y IPSIMOYTOJBHOIO TPEYTOJIbHUKA
INT OxpyriuTh 10 GIMKANIIEro [EeI0ro
LOG Haiitu HaTypanbHbIi J0rapudm gucia
LOG10 Haiitu necsatuunslii torapudm ducia
RACQOS HaiiTi apkkocunyc yria (yroa yKkasblBaeTcsl B paguaHax)
RASIN Haiitu apkcunyc yria (yroJy ykasplBaeTcsi B paJdaHax)
RATAN HaiiTn apkranresc yria (yroy ykasbIBaeTcsl B pajuaHax)
RCOS Haiitu kocuHyc yria (yroji yKa3blBaeTcsi B paJiaHax)
ROUND (aprl, apr2) Oxkpyrnuth 3Hauenue "aprl" ¢ Tounoctero "apr2"
RSIN Haiitu cunyc yria (yroa yka3plBaeTcs B pajguaHax)
RTAN HaiiTi Tanresc yrna (yrosa ykasplBaeTcsi B paJuaHax)
SIN Haiitu cunyc yria (yroa ykasbliBaeTcs B Ipajaycax)
SQRT HaiiTu kBagpaTHbIl KOpEHb YnciIa
TAN Haiitu Tanresc yrna (yrosa yka3blBaeTcsi B rpajgycax)
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